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1. introduction

A wealth of information on the rates of fast reactions of
metal ions has been obtained in the last 30 years, but there
has been no systematic review of the data since the first
tables of rate constants were published in 1978." Such infor-
mation is valuable in the fields of homogeneous catalysis,
radio-sensitisation and solar energy conversion.

The present compilation, which supersedes the previous
one,! comprises critically reviewed rate constants for the re-
actions of metal ions and their complexes in aqueous solu-
tion, together with pertinent data on their spectral properties
and acid dissociation constants.

Rate constants are recorded for reactions where the metal
species has a transient existence. Thus the compilation con-
tains not only those species that are inherently unstable (e.g.,
Cd*, TI?" ), but also stable ions which react so rapidly under
the given conditions that they have to be generated in situ
usually by the fast time-resolved methods of pulse radiolysis

or flash photolysis. To keep the compilation within reason-
able bounds we have generally omitted the vast amount of
data that has been obtained by the slower time-resolved
method of stopped-flow. Nevertheless, a few stopped-flow
data have been included when we judge them to be particn-
larly relevant to the pulse radiolysis or flash photolysis data.
Finally, a small number of rate constants obtained from com-
petition kinetics studies using y-radiolysis and other steady-
state methods are listed when they are the only available
data.

A number of review articles have been published which
deal with the mechanistic roles of metal jons?>™* and the ki-
netic data compiled here are complementary to this mecha-
nistic information.

2. Methods of Generation and Detection of
Transients

2.1. Pulse Radiolysis

When moderately dilute (<1 mel L™') aqueous solutions
are exposed to ionizing radiation, such as %Co v-rays or fast
electrons from an accelerator, energy is predominantly ab-
sorbed by the solvent to create radical and molecular prod-
ucts. The overall chemical change is summarized by Eq.(1):

4.1 H;0~2.6 e; +0.6 H'+2.7°0H+0.45 H,
+0.7 H,0,+2.6 H*, )

where the numbers represent the radiation chemical yields,
G-values, in units of molecules per 100 eV of absorbed en-
ergy. These units are converted to SI units of mol J~! by
multiplying by 1.036x107".

The hydrated electron, e,;, and the hydrogen atom are
powerful reducing agents and the hydroxyl radical is a strong
oxidant.> Because of these properties they are very effective
in bringing about one-electron changes in the oxidation
states of metal ions, so radiolysis, and particularly pulse ra-
diolysis, has been widely exploited for this purpose. Reac-
tions (2)—(4) below are some illustrative examples of how
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FIG. 1. Effect of Ionic Strength on the Bimolecular Rate Constant for Ru(bpy)3* +MV"*—Ru(bpy)?* +MV?* in Aqueous Solution.

oxidation states, which are not generally accessible by ordi-
nary chemical means, can be generated in aqueous solution:

e NPT oNIT k=1.9%10"Y Lmol~'s™, (2)
H+Cu*" —=Cut+H" k=9.1x107 Lmol !s™!, (3)
'OH+TI">TIOHY k=9.9%10°Lmol 's™.. (4)

Data for the reactions of these free radicals with other metal
species can be found in Ref. 6, and details of the conditions
used to separate the radicals are described in Ref. 5.

It is sometimes desirable to convert the primary radicals of
water radiolysis [rcaction (1)] to secondary radicals so that
redox changes can be controlled. For example, the reactions
of "OH with metal ions are generally believed to result in the
formation of hydroxo-adduct [e.g., reaction (4)] because
simple outer-sphere electron transfer is unlikely on energetic
grounds. On the other hand, outer-sphere electron transfer is
more common with inorganic radicals such as SO, and
N3. Judicious choice of the redox agent becomes important
when metal ions have ligands which can also be oxidized or
reduced. Data for the reactions of these secondary radicals
with metal ions and their complexes can be found in Ref. 7.

2.2. Photolysis

2.2.1. Photoionization and Photoexcitation

In this case energy is imparted directly to the metal ion or
complex when it absorbs a photon. The result may be loss of
an electron (photoionization) or excitation of an electron to a
higher orbital (photoexcitation). In the first case one-electron
oxidation of the metal species occurs, but in the second case
the excited state may be quenched oxidatively or reductively
by electron transfer to an acceptor or from a donor, respec-
tively. Extensive kinetic data and details of these redox
quenching processes can be found in Ref. 8.

2.2.2. Oxidative Quenching of Tris(2,2'-bipyridine)ruthenium(l)
ion

The oxidative quenching of [Ru(ll)(bpy)3*]* by
1,1'-dimethyl-4,4’-bipyridinium ion (MV?") [reaction (5)]
provides an illustrative example of the type of process that is
relevant to this compilation, namely the back electron trans-
fer reaction (6) between the oxidation product Ru(III)
(bpy)3™ and the one-electron reduced quencher MV *:

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995
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[Ru(ID){bpy)3* ¥ +MV>* —Ru(Il)(bpy)3* + MV,
(5

Ru(Il)(bpy)3" + MV * —Ru(Il)(bpy); " +MV>".  (6)

We highlight reaction (6) here because its rate constant has
been measured many times under a wide range of conditions
of pH and ionic strength. Figure 1 shows data for 7<1
mol L™ which form a self-consistent set. The solid line is
given by the empirical expression:

k={3.1X10°[1— exp(—5.31)]
+2.7X10°t Lmol !s7%, )]

The data and their sources are listed in Appendix I, Table
22B: also included are data for />1 mol L™,

3. Explanation of the Tables
3.1. Scope of the Compilation

The compilation contains data published by the end of
1993; data from a few papers received early in 1994 have
also been included. The data were located through literature
searches of the bibliographic database maintained by the Ra-
diation Chemistry Data Center, and by examination of re-
views.

Rate constants have not been recorded when the metal
species is in the form of a macromolecule, a polymer or a
colloid, or is contained in a micellar system, or in non-
aqueous (<50% v/v H,0) solvent. Intramolecular electron
transfer reactions have also been omitted.

3.2. Data Selection

In order-to be included in this compilation, values of the
rate constants had to be reported in published papers, includ-
ing proceedings of conferences, or communicated to us in
the detail appropriate for a paper in a refereed journal. Pref-
erence has been given to data obtained under well defined
experimental conditions for well characterized chemical spe-
cies. However, data for which the conditions are poorly de-
fined, or even unstated, have been included when no others
are available on the grounds that they are better than no data
at all. The reader is given sufficient information in each entry
to judge the quality of the result.

3.3. Uncertainties and Sources of Error

In many cases authors have quoted the uncertainty of their
data but the method of evaluation is not always specified. In
others single values are reported to three significant figures.
We have decided, therefore, not to report any errors and,
since values of rate constants obtained in independent mea-
surements are unlikely to have uncertainties of iess than
5-10%, we have reported data to a maximum of two signifi-
cant figures. In cases where the uncertainty is in the first
figure or the data represent upper or lower limit values, only
the first figure is recorded. Where the data have an uncer-
tainty of more than 40-50%, they have been prefixed with
“~”. When discrepant values of a rate constant have been
reported we have endeavoured to judge which is correct from
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the information available and report only that one. In a few
cases where it has not been possible to make this choice, the
data have been marked to indicate that there is an unex-
plained discrepancy.

For some reactions there is uncertainty about the mecha-
nism and even the structure of the reactant. Where different
authors have presented different interpretations we have
noted them in a comment along side the entries (e.g., Table
19, entries 19.29 and 19.30). In those cases where subse-
quent work has shown an earlier identification of the tran-
sient reactant to be in error, the correct identification has
been used in the entry from the earlier work (e.g., Table 15,
entries 15.29.1-15.29.6).

One of the main sources of error in measuring rate con-
stants is the failure to take proper account of temperature.
Many measurements are reported without reference to the
temperature at which they were made, although the ambient
temperature can vary by several °C. Where the measuring
temperature is reported we have recorded it in the entry in
the column headed “#(°C)”, otherwise this column is left
blank.

Another source of error in data for reactions between
charged species is due to measurement having been made at
different, but unspecified, ionic strengths. Accordingly ionic
strength is included in an entry only when it is specified by
the authors. Lack of pH control can also be a source of error
and again the pH has been recorded only if it is reported by
the authors, or when it can be calculated from the stated
concentration of H or OH™.

3.4. Spectral Properties and pK,’s of the Metal
Transients

We have collected data on the optical absorption spectra
and values of e (molar absorptivity) of transient metal spe-
cies in separate tables for each metal. The species are ar-
ranged in order of ascending oxidation number. When the
oxidation number is not known it is listed as, for example,
Pt(I1/?) to indicate that the oxidation number of the starting
material is (II) but that of the product is uncertain. The entry
numbers in Tables 1-28 to which the data refer are included
in thesc tables; also reported there arc valucs of acid disso-
ciation constants (pK,).

For reactions between like species where the measured
parameter is k/e (or 2k/€) discrepancies arise through the use
of differing values of e. If divergent values of k& have been
reported using different values of the molar absorptivity, the
latter have been reassessed and values of & recalculated if
appropriate.

3.5. Nomenclature

Each chemical species has been named according 10 1U-
PAC rules whenever posible. The names of the reacting spe-
cies appear as headings for the entries. An index of chemical
names and synonyms is provided (Sec. 9), as well as a mo-
lecular formula index (Sec. 8), as aids in locating reactants
which are present in Tables 1-28.

‘When it is not clear where the redox change occurs in the
generation of a transient metal complex, the name used
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combines those of the starting material and the redox
apent, e.g., Table 7, entry 7.13, “Tris(5-chloro-1,10-
phenanthroline)chromium(Iil), carboxyl radical adduct.”
‘tuble 19, entry 19.11, “Bis(ethylenediamine)platinum(II), H
reaction product” and Table 15, entry 15.59, “Nitriloaceta-
tonickelate(I1), H-abstraction product.”

Abbreviations are used in writing the reactions, and these
arc listed separately in Sec. 4. Generally the metal appears as
the first symbol, but where it is clear that a free radical bonds
to a metal centre that is bonded to other ligands, the radical
symbol precedes that of the metal, e.g., Table 6, entry 6.83.1,
HOCH(CH;)Co(4,11-dieneN,)**.

In some cases symbols of different ligands are contained
in parentheses for the sake of clarity, e.g., Table 6, entry
©.108.1, HOCH,CoHEDTA(H,0) . '

A roman numeral is used to indicate the oxidation state of
the metal when it is not obvious from the formula of the
complex. Water of hydration has generally been omitted
from the formulae. In some cases, free radical species are
enclosed in square brackets with a superscripted dot for the

sake of clarity, e.g., Table 6, eniry 6.98.1,
[Co(bpy),(bpyOH)]®* and Table 6, entry 6.1.29
[2-CH;NQ] ™.

3.6. Arrangement of the Tables

There is a table for each metal and these are arranged in
alphabetical order of the metal symbol. Where a reaction
involves two different transient metal species, it is recorded
in both tables; but for a reaction between two stable metal
species where one of them is produced transiently, the rate
contant appears in the table appropriate to the transient.
Tables containing spectral properties and pK,’s have the
same number, with the suffix A, as the rate constant tables
for the individual metals. These tables are collected in Ap-
pendix I, Sec. 10.

3.6.1. Order of Entries

In each table the reactions are listed in order starting with
the lowest oxidation state of a particular metal species. Sub-
ject to the principle of keeping similar organometallic tran-
sients together, they are generally listed within the ligand
subgroupings: simple aliphatic, simple alicyclic and simple
aromatic derivatives, followed by chelating and macrocyclic
ligands. The order of entry of the metal transients in the
tables 1s shown in the listing in Sec. 11 (Appendix 11}.

The reactions of each species are divided into groups ac-
cording to whether the second reactant is a radical, an inor-
ganic or an organic. First-order reactions are listed first, then
radical-radical reactions, which precede the reactions with
inorganics. Reactions with inorganics are grouped in alpha-
betical order of the main element. Reactions with organics
follow, alphabetically by name. Multiple entries for the same
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reaction are listed in descending chronological order of pub-
lication date. The location of all reactants (including the
metal transients) can be found from the Molecular Formula
Index (Sec. 8) and the Chemical Name Index (Sec. 9).

3.6.2. Rate Constants

Values of k are in units of L mol™! s™! and these units are
given at the head of the column. The unit of 571 is included
with the value of & when it refers to a first-order reaction or
a bimolecular reaction with water.

3.6.3. pH

This is included in the entry when it is reported by the
authors or if it can be calculated from the concentration of
H" or OH™ in the solution.

3.6.4. lonic Strength

The ionic strength is entered only when it is reported by
the authors. The number of significant figures quoted by the
authors has been retained.

3.6.5. Temperature

Most data have been obtained at ambient temperature
which is not always reported. Unless the temperature was
specified it has been omitted from the tables, but in those
cases it can be taken to be the room temperature.

3.6.6. Method

This is entered in abbreviated form, e.g., p.r., f.p., etc., and
the abbreviations are listed in Sec. 4.

3.6.7. Comments

The comments column contains detailed information in
abbreviated form in the following order: The method used to
obtain the value of k£ and the wavelength of measurement if
appropriate; the composition of the solution; values of k ob-
tained under other specified conditions. Where a reaction is
reversible and the rate constant for the reverse reaction is
also known it is reported as k.. When a value of X has been
obtained by computer fitting this is stated. Activation param-
eters, E,, AH} and AS%, are quoted if they are known. Also
included in this column are rate constants for further changes
in the primary product.

3.6.8. References to Tables

The references are listed by the serial number in the
RCDC bibliographic database. These corresponding full ref-
erences are presented in ascending chronological order in the
bibliography (Sec. 7).

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1985
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4. List of Abbreviations and Symbols
Methods and Other Symbols

ck. competition kinetics
condy. conductivity
dk. decay kinetics
AGE free energy of activation
AHE enthalpy of activation
AS% entropy of activation
€ extinction coefficient (malar ahsorptivity)
E, activation energy
e.d. discharge
esr electron spin resonance
f.p. flash photolysis
f.p./rq flash photolysis/reductive quenching
f.p./oq flash photolysis/oxidative quenching
f.p./pi flash photolysis/photoionization
G radiation yield (molecules per 100 eV)
VL. gamma radiolysis
I ionic strength
K equilibrium constant
k specific rate of the forward reaction
k. specific rate of the reverse reaction
0oQ oxidative quencher
pK, negative logarithm of the acid dissociation constant, e.g., where AH+H,0 2A™+H,0"
phot. photolysis
p.bk. product buildup kinetics
p.L. pulse radiolysis
RO reductive quencher
satd. saturated
soln. solution
s.f. stopped flow
Chemical Species and Ligands
ABTS 2,2"-azinobis(3-ethylbenzothiazoline-6-sulfonate)
Ac acetyl
acac acetylacetonato (2,4-pentanedionato)
Ala alaninc
aneN, 5,7,7,12,14,14-hexamethyl-1,4,8,11 -tetraazacyclotetradecane
[13]aneN, 1,4,7,10-tetraazacyclotridecane
{15]aneN, 1,4,8,12-tetraazacyclopentadecane
[16]aneNs 1,4,7,10,13-pentaazacyclohexadecane
AQ 9,10-anthraquinone
AZAcapten 8-methyl-1,3,13,16-tetraaza-6,10,19-trithiabicyclo[6.6.6 eicosane
bpm 2,2'-bipyrimidine
bpy 2,2'-bipyridine
4,4 -bpy 4,4 -bipyridine
bpz 2,2'-bipyrazine
bth 2,2'-bithiazole
BuOH butanol
tert-BuOH tert-butyl alcohol (2-methyl-2-propanol)
chxn truns-1,2-cyclohexanediamine
Cp cyclopentadienyl
cyclam 1,4,8,11-tetraazacyclotetradecane
CysSH cysteine
diamsar 1,8-diamino-3,6,10,13,16,19-hexaazabicyclo[6.6.6 Jeicosane
dien diethylenetriamine
4,11-dieneN, 5,7,7,12,14,14-hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-diene
4,13-dieneN, 2,2,4,11,11,13-hexamethyl-1,5,10,14-tetraazacyclooctadeca-4,13-diene

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995
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4. 14-dieneN,
10),13-dieneN,
dittQamsar
dimosar
1YMCH

dmg

DMSO

nP

dppz

DO

IYTPA

EDDA

EDTA

en

tit,dien

ItOH

Fe

HEDTA
HypO~

Gly™

IDA

Im

In

isn

mbpy

Me
Meg[14]aneN,
Me,cyclam
Me;cyclam
MeNH,[18]aneN,
MeNO,[18]aneN,
MeOH
Me,pyof14JaneN
Me,pyo[14]hexaeneN,
Me,pyo[ 14]trieneN,
Me,tetraeneN,
MVZT

na

NAD

NTA

NQ

PFP

Ph

phen

pm

PP

PrOH

pts

|24

pytda

pyth

pz

Q

QH,

sar

SDS

sep

tacn
TAP

5,7,7,12,12,14-hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,14-diene
11,13-dimethyl-1,4,7,10-tetraazacyclotetradeca-10,13-diene
1,8-bis(hydroxyamino)-3,6,10,13,16,19-hexaazabicyclo[ 6.6. Jeicosane
1,8-dinitro-3,6,10,13,16,19-hexaazabicyclo[6.6.6 Jeicosane
6,7-dihydro-5,8-dimethyldibenzo[b,j][1,10]phenanthroline
dimethylglyoxime

dimethyl sulfoxide

deuteroporphyrin

dipyrido[3,2-a:2',3"-c]phenazine

duroquinone

diethylenetriaminepentaacetate ion

ethylenediaminediacetate ion

ethylenediaminetetraacetate ion

ethylenediamine

tetracthyldiethylenetriamine

ethanol

ferrocene

N-(2-hydroxyethyl)-N,N',N' -ethylenediaminetriacetate ion
hydroxyprolinato

glycinato

iminodacetate ion

imidazole

indole

isonicotinamide

1-methyl-4,4 -bipyridinium

methyl

5,7,7,12,14,14-hexamethyl-1,4,8,11-tetraazacyclotetradecane
1,4,8,11-tetramethyl-1,4,8,11-tetraazacyclotetradecane
1,4,5,7,7,8,11,12,14,14-decamethyl-1,4,8,11-tetraazacyclotetradecane
8-Amin0-8-methyl—1,3,6,10,13,15—hexaazatricyclo[13.1.1.113’15]octadecane
8-Methyl-8-nitro-1,3,6,10,13,15-hexaazatricyclo[13.1.1.11>"Joctadecane
methanol

a-2,12-dimethyl-3,7,11,17-tetraazabicyclo[ 11.3.1]heptadeca-1(17),13,15-triene

a-2,12-dimethyl-3,7,11,17-tetraazabicyclo[ 11.3.1]heptadeca-1(17),2,6,11,13,15-hexaene
a-2,12-dimethyl-3,7,11,17-tetraazabicyclo[ 11.3.1}heptadeca-1(17),2,11,13,15-pentaenc

1,3,8,10-tetraamethyl-1,4,8,11-tetraazacyclodeca-1,3,8,10-tetraane
1,1'-dimethyl-4,4'-bipyridinium (methyl viologen)
nicotinamide

nicotinamide adenine dinucleotide
nitrilotriacetate ion

naphthoquinone
tetra(N-methylisonicotinamidophenyl)phosphine
phenyl

1,10-phenanthroline

pyrimidine

protoporphyrin

propanol

trisulfophthalocyanine

pyridine

2-(1,2,4-thiadiazol-5-y1)pyridine
2-(2-thiazolyl)pyridine

pyrazine

1,4-benzoquinone

hydroquinone
3,6,10,13,16,19-hexaazabicyclo[6.6.6 Jeicosane
sodium dodecylsulfate
1,3,6,8,10,13,16,19-octaazabicyclof 6.6.6 Jeicosane
1,4,7-triazacyclononane
1,4,5,7-tetraazaphenanthrene
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TAPP tetra(4-trimethylammoniopheny!)porphine

TCPP tetra(4-carboxyphenyl)porphine

TCPPS tetra(2,6-dichloro-3-sulfonatophenyl)porphine

TEOA triethanolamine

terpy 2,2":2" 2"-terpyridine

tetraen tetracthyldiethylenetriamine

tetraeneN, 5,7,7,12,14,14-hexamethyl-1,4,8,11-tetraazacyclotetradeca-1,3,8,10-tetracne
tetren tetraethylenepentamine

TFPPS tetra(2-fluoro-3-sulfonatophenyl)porphine

tim 2,3,9,10-tetramethyl-1,4,8,11-tetraazacyclotetradeca-1,3,8,10-tetraene
TMpyP tetra(1-methyl-4-pyridyl)porphine

2-TMpyP tetra(1-methyl-2-pyridyl)porphine

3-TMpyP tetra(1-methyl-3-pyridyl)porphine

PP tetraphenylporphine

TPPS tetra(4-sulfonatophenyl)porphine

TpyP tetra(4-pyridyl)porphine

2-TpyP tetra(2-pyridyl)porphine

3-TpyP tetra(3-pyridyl)porphine

trien triethylenetetramine

TrpH tryptophan

tspc 3,10,17,24-tetrasulfophthalocyanine

TTP tetra(4-methylphenyl)porphine

TxOH™ 6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylate ion (Trolox C anion)
TyrOH tyrasine

TZP tetra[4-N-(3-sulfonatopropyl)pyridylJporphine
U uracil
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RATE CONSTANTS FOR TRANSIENT METAL IONS IN AQUEOUS SOLUTION 1063
TaBLE 1. Rate constants for silver transients
Nu Reaction k@ mol™ s pH I #(°C) Method Comment Ref.
1.1 Silver atom
1.1.1 Silver atom
Agl+ Ag® — Ag)] ~1.6x 100 p.I. Estimated from comparison of spectral 93A166
changes and calculated concentration-time
profiles of the early products of reduction
of Ag*.
1.12 Silver(I) ion
Ag+ Agt - Agyt 8x10° pr. D.k. at 360 nm and p.b.k. at 310 nm in 93A166
soln. contg. 0.1 mol L™! 2-PrOH and 1 x
10~ mol L™ AgCIO,.
6.5%10° 1.0 29 pr D.k. at 410 nm in soln. contg. 0.0042-0.34 731053
mol L™! tert-BuOH, 0.1 mol L™ HCIO,
and 1 x 107 mol L™! AgCIO,.
52x%10° 1.0 29 pr D.k. at 410 nm in soln. contg. 0.0042-0.34 731053
mol L™! tert-BuOH, 0.1 mol L™ HCIO,
and 1 x 107 mol L™! AgClO,; measured at
pressure of 6.72 kbar.
59x10° p.L. Pbk. at 260 nm and d.k. at 360 nm in soln. 680431
contg. 0.1 mol L™! MeOH and 107> mol
L' Ag,S0,.
1.1.2 Diammincsilver() ion
Ag®+ Ag(NH;),* = Agy(NH3),* 52x10° p.r. D.k. at 360 nm and p.b.k. at 260 nm in 680435
soln. contg. 0.1 mol L™! MeOH, 0.1 mol
L~! NH; and 107 mol L™! Ag,S0,.
Product contains unknown number of
ammine ligands.
114 Copper) ion
Agl+ Cu® — Ag* + Cot 6.5x10% pr. D.k. at 360 nm in soln. contg.. 1 x 10~ mol  78A410
L1 Agh.
1.1.5 Iron{IH) ion
Agl+ Fe3 - Ag* + R 12x10° 2 p.r. D.k. at 360 nm in soln. contg. 1 x 107> mol  78A410
L7 Agh.
1.1.6 Oxygen
A+ 0, = Agt+ 0, 5.0%10° p.r. D.k. at 360 nm in soln. contg. 1 X 10~ mol  78A410
L7 Agh.
1.1.7 Hydrogen peroxide
Ag®+H,0, ~ 3.5x10° pr. D.k. at 360 nnvin soln. contg. 1 x 1075 mol ~ 78A410
L7 Ag*.
1.1.8 Bromoform
Ag® + CHBr, ~ 3.0x 107 pr. D.k. at 360 nm in soln. contg. 1 x 10> mol  78A410
L' Agt.
1.1.%9 Carbon tetrachloride
Agl+CCl - 1.1x10° p.r. Dxk. at 360 nm in soln. contg. 1 x 105 mol  78A410
Ll Ag™
1.1.10 Chioroacetate ion
Ag® + CICH,CO,™ — 1.5x 108 pr. D.k. at 360 nm in soln. contg. 1x 10 mol  78A410
Lt Agh.
1.1.11 Chloroform
Ag®+ CHCl, » 1.1x10° p.r. D.k. at 360 nm in soln. contg. 1 x 10~ mol  78A410
L1 Ag*,
1.1.12 Nitrobenzene
Ag® + CgHsNO, — 2.8x 10° pr. D at 360 nm in soln. contg. 1 X 107> mol  78A410
L1 Ag,
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1064 BUXTON, MULAZZANI, AND ROSS
TABLE i. Rate constants for silver transients — Continued
No. Reaction k(Lmol™! sh pH t(°C) Method Comment Ref.
1.1 Silver atom — Continued
1.1.13 Nitromethane
Ag’+ CH;3;NO, ~ 23x10° p.rI. D.X. at 360 nm in soln. contg. 1 x 10 mol  78A410
L1 Agt,
1.2 Silver(l) ion, complex with Ag(0)
1.2.1 Silver(l) ion, complex with Ag(0)
Agyt+Agy - Agt 1.3x10° pr. D.k. at 310 nm in N,O-satd. soln. contg. 93A166
formate.
1.2.2 Iron(lIl) ion
Agyt + R — 3.0x10% 2 pI. D.k. at 310 nm in soin. contg. 0.001 mol 78A410
Lt Agh.
1.23 Permanganate ion
Ag,*+MnO,” — ~1.2x10% 20 pr Duk. at 545 nm in soln. contg. 1075 mol L™ 650385
MnO,” and varied [Ag*].
1.2.4 Hydrogen peroxide
Agy* + H,0p ~ 8.0 106 pr. D.k. at 310 nm in soln. contg. 0.001 mol 78A410
Lt Ag,
1.2.5 Oxygen
Ag,*+ 0, > 4.6x10°8 pr. D.k. at 310 nm in soln. contg. 0.001 mol 78A410
L' Ag*,
1.2.6 Tris(2,2’-bipyridine)ruthenium(III) ion
Ag," + Ru(bpy);** = 2 Ag* + 1.2x10' fp/og  Pbk.in soln. contg. Ru(bpy);** and Ag*  80C004
Ru(bpy);** 0Q).
1.2.7 14-Benzoquinone
Agt+Q~2Ag +Q” 1.5x 108 5.8 25 pr. P.bk. at 430 nm in soln. contg. 0.005 mol 761134
L™ Ag*, (2-4)x 10~ mol L
benzogquinone and 1 mol L™! rerr-BuOH.
1.2.8 Bromoform
Agy' + CHBry — 5.0x 108 p.r. D.X.at 310 nm in soln. contg. 0.001 mol 78A410
L Agh.
1.2.9 Carbon tetrachloride
Ag,t+CCl, — 15%107 pr. D k. at 310 nm in soln. contg. 0.001 mol 78A410
L Agt
1.2.10 Nitrobenzene
Agy* + CgHsNO, 3.0x108 p.r. D.k. at 310 nm in soln. contg. 0.001 mol 78A410
L Ag™.
1.2.11 Nitromethane
Ag;* + CH3NO, — 1.1x 108 p.I. D.k. at 310 nm in soln. contg. 0.001 mol 78A410
Lt Agt.
1.3 Amminesilver(0)-silver(I) complex
1.3.1 Diamminesilver(I) ion
Agy(NH,),* + Ag(NHy)," ~ ~108 pr. Estimated from rate of formation of 680435
Ags(NH3), > product in soln. contg. 0.01 mol L™!
Ag(NH,),*.
132 Amminesilver(0)-silver(I) complex
Agy(NH,),* + Ags(NH3),* 25x10° p.r. D.k. at 310 nm in soln. contg. 0.001 mol 78A410
Ag,(NH3), 2 L' Ag* and 0.01 mol L™} NH,.
1.3.3 Hydrogen peroxide
Ag,(NH3),* + H,0, ~ 1.0%10° p.L. D.X. at 310 nm in soln. contg. 0.001 mol  78A410
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TABLE 1. Rate constants for silver transients — Continued

N,  Reaction k(Lmol‘l sh pH [ t(°C) Method Comment Ref.

1.3 Amminesilver(0)-silver(I) complex — Continued
134 Oxygen

Ago,(NHy), ¥+ 0, ~ 7.0%10° pr. D.k. at 310 nm in soln. contg. 0.001 mol 78A410
L™ Ag*and 0.01 mol L™! NH,.

1.3.5 Bromoform

Ag,(NHy),* + CHBr; — 2.0x10° p.I. D.k. at 310 nm in soln. contg. 0.001 mol 78A410
L™ Ag* and 0.01 mol L™ NH,.

1.3.6 Carbon tetrachloride

Ag,(NH3),* + CCl, 1.0x10% pr. Dk. at 310 nm in soln. contg. 0.001 mol 78A410
L' Ag* and 0.01 mol L™! NH;.

1.3.7 Chloroacetate ion

Agy(NHy),* + CICH,CO,™ — 3.0x 108 pr. D.k. at 310 nm in soln. contg. 0.001 mol T78A410
L~ Ag* and 0.01 mol L~! NH,.

1.3.8 Chloroform

Ag,(NH3),* + CHCl; ~ 20x 108 pI. D.k. at 310 nm in soln. contg. 0.001 mol 78A410
L~! Ag*and 0.01 mol L™} NH,.
13.9 Nitrobenzene
Agy(NH3), " + C¢HsNO, ~ 9.0x 108 p.r. D.k. at 310 nm in soln. contg. 0.001 mol T8A410
L' Ag* and 0.01 mol L™ NH,.
1.3.10 Nitromethane

Agy(NH3),* + CH3NO, ~ 1.5x 108 p.r. D.k. at 310 nm in soln. contg. 0.001 mol 78A410
L~! Ag* and 0.01 mol L™! NH;.

1.4 5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatoargentate(I} ion

1.4.1 Water
AgTPPS>™ + H,0 - AgTPPSH™ +. 5x10%s™! 8.0 p.r. D.k. in N,-satd. soln. contg. AgTPPS*" and  81A247
OH~ 0.1 mol L™! 2-PrOH.

1.5 Silver(l) ion
1.5.1 Chromate(V)

Ag + Cr(V) = Cr(VI) + Ag* 5.8x 107 1 21 pr D.k. at 270 nm in Ar-satd. soln. contg. 107  89A422
mol L™ Cr,0,%" (mostly HCrO,"), 2 x
1075 mol L™" Ag* and 0.1 mol L™} HCIO,,
1.5.2 Perhydroxyl

Ag¥ +HO," » Agt+H" + 0, 1.7x 108 1 21 pr D.k. at 280 nm in O,-satd. soln. contg. 107 89A422
mol L™ Cr,0,%" (mostly HCrO,"), 2 x
107% mol L™! Ag* and 0.1 mol L™ HCIO,.
1.5.3 Hydrogen peroxide

Ag?* +H,0, - Ag* + HO, + H* 45x%10 3 21 pr D.k. at 280 nm in N,O-satd. soln. contg. 1 89A422
%107 mol L™! Ag,SO, and 1, 5 and 10 x
10~ mol L™! H,0,.
1.54 5,10,15,20-Tetrakis(1-methylpyridinium-4-yl)porphinatozine(II) ion

Ag¥ + ZnTMpyP* - Ag* + 6.0x 107 4.0, 0.004 pL. Pbk. at 690-700 nm in N,O-satd. buffered  85A038
[ZnTMpyP] >+ 5.0 soln. contg. Ag,SO, and (1-4) x 10~ mol

L ! porphyrin; the m-radical cation

complexes with Ag(Il).

1.5.5 o-Aminoisobutyric acid

Ag?* + (CH,),C(NH;")CO,™ - 1.7x 108 44 pr. D.k. in N,O-satd. soln. contg. 5 x 10™ mol  80A307
L™ AgClO, and (5-100) % 107> mol L}
aminoisobutyric acid; reaction product
assigned as a complex which decays by
intramolecular oxidation, k=5 x 10> s™).
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TABLE 1. Rate constants for silver transients — Continued

No. Reaction k@Lmol™sly pH I #(°C) Method Comment Ref.
1.5 Silver(Il) ion — Continued
1.5.6 6-Aminophenalenone
Ag? + 6-NH,PHO — Ag* + 1.1x10° pr. Pbk. at 420 nm in N,O-satd. soln. contg.  93A404
[6-NH,PHOY* 0.005 mol L™! Ag,S0,.
1.5.7 Anisole
Ag* + CgHsOCH; ~ Ag* + 3.8x 10 4 20 pr Pbk. ia N,O-satd. soln. contg. AgNO;. 751171
[CgHsOCH;3]™
1.5.8 Diethyl disulfide
Ag®* + CHsSSC,Hs — Ag* + 3.5x108 4 p.r. D.k. at 300 nm and p.bk. at 430 nm in 761143
[C,HsSSC,H,I™* N,O-satd. soln. contg. 0.002 mot L™} Ag*
and various lower concn. of disulfide.
159 1,2-Dimethoxybenzene
Ag® +2-CH;0C¢H,OCH; ~» Ag*+  6.0x107 4 20 pr Pb.k. in NyO-satd, soln. contg. AgNO;. 751171
[2-CH,OC¢H4OCH;]™*
1.5.10 1,3-Dimethoxybenzene
Ag® + 3-CH30CgH40CH; — Ag* + 6.3x107 4 20 pr. P.bK. in NyO-sawd. soln. contg. AgNO;. 751171
{3-CH;0C¢H,OCH, 1™
1511 1,4-Dimethoxybenzene
Ag?t+ 4-CH,OCH,OCH; —» Ag* + 46% 107 4 20 opr Pbk. in N,O-satd. soln. contg. AgNOs. 751171
[4-CH;0CgH,OCH,]™*
1.5.12 2,3-Dimethoxybenzoic acid
Agt+ 2,3-(CH;0),C¢H3CO,H —~ Ag* 6.7 x 10% ~3 pr. P.b.k. and d.k. in N,O-satd. soln. contg. 771006
+H* +[2,3-(CH,0),CHsCO,T 0.001 mol L™ AgSO,.
1.5.13 3,4-Dimethoxybenzoic acid
Ag?* 4+ 3,4-(CH;0),CeHyCO,H > Ag* 4.2 x 108 ~3 pr. P.b.k. and d.k. in N,O-satd. soln. contg. 771006
+H* + [3,4-(CH;0),C¢H3CO, T 0.001 mol L™ AgSO,.
1.5.14 2,4-Dimethoxybenzoic acid
Ag+ 2,4-(CH;0),C¢H5CO,H —~ Ag* 4.5 10® ~3 pr. P.b.k. and d.k. in N,O-satd. soln. contg. 771006
+H* +[2,4-(CH10),C¢H;CO,1 0.001 mol L™} AgSO,.
1515 2,6-Dimethoxybenzoic acid
Ag® +2,6-(CH;0),C¢HyCO,H — Ag*  22x10° ~3 pr. Pbk. and dk. in N,O-satd. soln. contg. 771006
+H* + [2,6-(CH30),C¢H;CO,)" 0.001 mol L™ AgSO,.
1.5.16 3,5 Dimethoxybenzoic acid
Ag* +3,5:(CH;0),C¢HsCO,H —~ Ag*  6.0x10° ~3 prI. Pbk. and d.k. in N,O-satd. soln. contg. 771006
+H* +[3,5-(CH;0),C¢H;CO, ) 0.001 mol L™! AgSO,.
1.5.17 Dimethyl disulfide
Ag®* + CH,;SSCH, — Ag* + 5.2x 108 35 pr. D.k. at 300 nm and p.b.k. in N;O-satd. 761143
[CH3SSCH,I'* soln. contg. 0.002 mol L™} Ag*and
various lower concn. of disulfide.
1.5.18 Ethylene giycol
Ag** + HOCH,CH,OH - 1.3x10° 47 pr. DX. at 265 and 300 nm in N,O-satd. soln. ~ 81A209
contg. 1.1 x 1072 mol L' AgCIO, and
(1.1-4)x 1073 mol L™! ethylene glycol;
rcaction product assigned as a complex
which decays by intramolecular oxidation,
k=28x103s70,
1.5.19 Glycine
Ag? + GlyH - AgGly* + HY 1.5x 106 44 p.I. Dk. at 310 nm in N,O-satd. soln. contg. 1~ 80A307
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TABLE 1. Rate cc for sidver tr

— Continued

No.  Reaction kL mol™ s™) pH [

t(°C) Method Comment Ref.

1.5 Silver(Il) ion — Continued
1.520 Methionine
Ag™ +Met — Ag* + [Met]™

1.5.21 2-Methoxybenzoic acid

Ag?* +2-CH;0CgH,CO,H ~ Ag* +
H* + [2-CH;0CH,CO,T"

1.522 3-Methoxybenzoic acid
Ag®* +3-CH;0C¢H,CO,H — Ag* +
H*+ [3’CH3OC6H4C02].

1823 4-Mcthoxybcenzoic acid

Ag?* + 4-CH;0CH,CO,H —~ Ag* +
H* + [4-CH;0C¢H,CO,T"

1524 1,2,3-Trimethoxybenzene

Ag? +12,3-C¢H3(OCH,); ~ Ag* +
[1,2,3-C¢H3(OCH3)a1™*

1.525 1,2,4-Trimethoxybenzene

Ag* +1,2,4-C¢H,(OCH,); — Ag* +
[1,2,4-CgH3(OCH,),1"

1.526 1,3,5-Trimethoxybenzene

Ag?* 4+ 1,3,5-CgH,(OCH,); — Ag* +
[1,3,5-C¢Ha(CH;0)51"*

1.5.27 2,34-Trimethoxybenzoic acid

Ag?* +2,3,4-(CH;0);CeH,CO,H
Ag+ +H'+ [2,3,4-(CH30)3C6H2C02].

1528 34,5-Trimethoxybenzoic acid

Ag? + 3,4,5-(CH;0),CH,COH —
Ag+ +H+ [3,4,5-(CH30)3C6H2C02]'

1.5.29 24,5-Trimethoxybenzoic acid
Ag?* +2,4,5-(CH;0);C¢H,CO,H —~
Ag+ +H"+ [2,4,5-(CH30)3C6H2COZ].

1.5.30 2,4,6-Trimethoxybenzoic acid
Ag? +2,4,6-(CH;0);C¢H,CO,H ~
Agt+H" + [2,4,6-(CH30)3;C¢H,CO,T

1.531 Trimethylacetate ion
Ag? + (CH3);CCO,™ —

1.6 Hydroxysilver(Il) ion
1.6.1 Hydrogen ion

AgOH* + H* - Ag™ + H,0 8x 10° 43 pr.

12x 10 pI.

1.6.2 2,3-Dimethoxybenzoate ion

AgOH" +2,3-(CH;0),C¢H,CO,™

8.4 x 10% 56 p.r.
Ag* + OH + [2,3-(CH;0),C¢H;CO, ]’

33x108 <5 p.r.

6.8 x 108 -3 p.r.

3.0x 108 -3 p.r.

3.8x10% ~3 p.rL.

2.5%107 4 20 pr.

70x 107 4 20 pr

5.6 107 4 20 pr

47x 102 ~3 prL.

40108 ~3 p.r.

26x 10 -3 pr.

1.1x10° -3 p.I.

~1x108 43 p.r.

D.k. in N,O-satd. soln.; evidence is given =~ 81A340
that amino group of methionine (1072 mol

L) is complexed with Ag* (5 x 1072 mol

L1 AgNO,).

P.bk. and d.k. in N,O-satd. soln. contg. 771006
0.001 mot L™! AgSO,.

P.bk. and d.k. in N;O-satd. soln. contg. 771006
0.001 mol L™! AgSO,.

P.bk. and d.k. in N,O-satd. soln. contg. 771006
0.001 moi L™! AgSO,.

P.b.k. in NyO-satd. soln. contg. AgNO;. 751171

Pb.k. in NyO-satd. soln. contg. AgNO;. 751171

Pb.k. in N,O-satd. soln. contg. AgNO;. 751171

P.bk. and d k. in N,O-satd. soln. contg. 771006
0.001 mol L™ AgSO,.

P.bk. and d.k. in N,O-satd. soln. contg. 771006
0.001 mol L™ AgSO,.

P.bk. and d k. in N,O-satd. soln. contg. 771006
0.001 mol L™! AgSO,.

P.bk. and d k. in N,O-satd. soln. contg. 771006
0.001 mol L™!-AgS0,.

D.k. at 310 nm in N;O-satd. in soln. contg.  80A307
AgClO, and ~1 x 10 mol L™

trimethylacetic acid (S); reaction product

assigned as a complex which decays by
intramolecular oxidation, at [S] =2 x 107
to1x102mol L k=1x10%s7,

Pbk. in N,O-satd. soln. contg. 0.001 mol  79A304
L' Ag*

D.k. at 310 nm in N,O-satd. soln. contg. 78C006
0.001 mol L™ Ag* and varied [H*].

Pbk. and dk. in N,O-satd. soln. contg. 771006
0.001 mo!f L™ AgSO,.
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TaBLE 1. Rate constants for silver transients — Continued

(CH3)2C(NH3+)C02— s

L' AgClO, and (5-100) x 1075 mol L™
aminoisobutyric acid; reaction product
assigned as a complex which decays by
intramolecular oxidation, k=4 x 10°s7!..

No. Reaction k(Lmol™s™ pH [ #°C) Method ~ Comment Ref.
1.6 Hydroxysilver(Il) ion — Continued
1.6.3 3,4-Dimethoxybenzoate ion
AgOH" + 3,4-(CH;30),C¢H,CO, 22x%10° 5-6 pr. P.b.k. and d.k. in N,O-satd. soln. contg. 771006
Agt + OH™ + [3,4-(CH30),CsHsCO, T 0.001 mol L™ AgSO,.
1.64 24-Dimethoxybenzoate ion
AgOHY + 2,4-(CH30),C¢H;CO, 1.9x10° 5-6 p.r. P.bk. and d.k. in N,O-satd. soln. contg. 771006
Ag+ +OH™ + [2,4'(CH30)2C6H3C02]. 0.001 mol L-_l AgSO4
1.6.5 2,6-Dimethoxybenzoate ion
AgOH* + 2,6-(CH;0),C¢H3CO, ™ — 24x10° 5-6 p.L. P.b.k. and d.k. in N,O-satd. soln. contg. 771006
Ag* + OH™ + [2,6-(CH;0),CsH;3CO,1 0.001 mol L™! AgSO,.
1.6.6 3,5-Dimethoxybenzoate ion
AgOH* + 3,5-(CH;0),C¢H;3CO,™ — 23x10° 5-6 p.I. P.b.k. and d.k. in N,O-satd. soln. contg. 771006
Ag' + OH™ + [3,5-(CH;30),C4H3CO, 1 0.001 mol L™ AgSO,.
1.6.7 2-Methoxybenzoate ion
AgOH" + 2-CH;0CH,CO,™ — Agt+  4.0x10° 5-6 p.r. P.bk. and d.k. in N,O-satd. soln. contg. 771006
OH™ + [2-CH30CH,CO,) 0.001 mol L™} AgSO,.
1.6.8 3-Methoxybenzoate ion
AgOH* + 3-CH;0CgH,€0,” —~ Agh+ 14X 10° 5-6 p.r. P.b.k. and d.k. in NyO-satd. soln. contg. 771006
OH™ + [3-CH;0C4H,CO,Y 0.001 mol L™! AgSO,.
1.6.9 4-Methoxybenzoate ion
AgOH" + 4-CH;0C(H,CO,” —~ Agh+  1.6x10° 5-6 pr. P.b.k.and d.k. in N,O-satd. soln. contg. 771006
OH™ + [4-CH;0C¢H,CO,T 0.001 mol L™} AgS0,.
1.6.10 2,3,4-Trimethoxybenzoate ion
AgOH* +2,3,4-(CH;0),CeH,CO,” > 2.1 x10° 5-6 p.rI. P.b.k. and d k. in N,O-satd. soln. contg. 771006
Agt+OH + 0.001 mol L™! AgSO,.
[2.3.4-(CH;0);CcH,CO,T
1.6.11 3,4,5-Trimethoxybenzoate ion
AgOH"' + 3,4,5-(CH;0);CgH,COy” = 12X 10° 5-6 p.r. Pb.k. and d.k. in N,O-satd. soln. contg. 771006
Agt+OH + 0.001 mol L' AgSO,.
[3.4,5-(CH;0);C¢H,CO,)
1.6.12 24,5-Trimethoxybenzoate ion
AgOH* +2,4,5-(CH;0),CgH,CO,” ~  1.2x10° 5-6 p.L. P.b.k. and d.k. in N,O-satd. soln. contg. 771006
Ag"+OH + 0.001 mol L™} AgSO,.
[2,4,5-(CH;30),CgH,CO,T
1.6.13 2,4,6-Trimethoxybenzoate ion
AgOH" +2,4,6-(CH;30);CgH,CO,~ 24 % 10° 5-6 p.L. P.b.k. and d k. in N,O-satd. soln. contg. 771006
Agt+OH + 0.001 mol L™! AgSO,.
[2,4,6-(CH30);C¢H,CO, 1
1.7 Mono- and dihydroxysilver(Il)
1.7.1 2-Aminoethanol
AgOH'/Ag(OH), + H,NCH,CH,0H - 5.5x 108 8.9 p.r. P.b.k. at 400 nm in N,O-satd. soln. contg.  82A098
1.2x 107 mol L™! AgClO, and ~1-7 x
107 mol L} ethanolamine; reaction
product assigned as a complex which
decays by intramolecular oxidation, k=2 x
10%s7!; k=8 x 10" L mol™ s7! for uptake
of another glycol.
1.7.2 o-Amineisobutyric acid .
AgOH/Ag(OH), + 4107 8.8 p.L. D.k. in N,O-satd. soln. contg. 5x 10  mol  80A307
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TasLE 1. Rate constants for siiver transients — Continued
No. Reaction k@mol'sT)  pH #°C) Method Comment Ref.
1.7 Mono- and dihydroxysilver(Il) — Continued
1.7.3  cis-1,2-Cyclohexanediol
AgOH/Ag(OH), + c-C¢H o(OH), ~ 1.5x 10 8.7 p.r. Pbk. at 400 nm in N,O-satd. soln. contg.  82A098
1.2 1073 mol L™! AgCIO, in borate
buffer; reaction product assigned as a
complex which decays by intramolecular
vxidation, k=3 » 10° §~! k=8 K 10°L
mol™! 5! for uptake of another glycol.
1.74 trans-1,2-Cyclohexanediol
AgOHY/Ag(OH), + ¢-C¢H1o(OH), — 3.7x 108 8.7 p.I. Pbk. at 400 nm in N,O-satd. soln. contg.  82A098
1.2 x 107 mol L™! AgClO,; reaction
product assigned as a complex which
decays by intramolecular oxidation, k =3 X
103575 k=7.5x 107 L moi™' 5™ for
uptake of another glycol.
1.7.5 Diethyl disulfide
AgOH*/Ag(OH), + C,HsSSC,Hs — 7.0x 108 8 p.I. D.k. at 300 nm and p.b.k. in N,O-satd. 761143
Ag*+ OH/20H™ + [C,H,SSC,H,}"* soln. contg. 0.002 mol L™} Ag* and
various lower concn. of disulfide.
1.7.6 Dimethyl disulfide
AgOH'/Ag(OH), + CH;SSCH; —+ Ag™  56% 108 8 pr. Dk. at 300 nm and p.b.k. in NyO-satd. 761143
+OH/20H™ + [CH5SSCH;}™* soln. contg. 0.002 mol Lt Ag* and
various lower concn. of disulfide.
1.7.7 Ethylene glycol
AgOH*/Ag(OH), + HOCH,CH,0H -  1.5x 10% 8.6 pr. P.bk. at 400 nm in N,O-satd. soln. contg.  82A098
1.2% 1073 mol L™ AgClO,; reaction
product assigned as a complex which
decays by intramolecular oxidation, k =
~25%x103s k=3%x 107 L mol™! 57! for
uptake of another glycol.
1.7.8 Glycine, negative ion
AgOH'/Ag(OH), + Gly~ ~ 6x107 9.0 p.I. D.k. at 330 and 400 nm in N,O-satd. soln. ~ 80A307
AgGly(OHYAgGly(OH),™ contg. 0.001 mol L™ AgClO, and (0.5-4) x
1073 mol L™! glycine; experimentally
indistinguishable from
AgGly(OH)/AgGly(OH), + Gly —
Ag(Gly),; extrapolation gives 3 x 108 L
mol™! 57! for reaction of the fully basic
form, Gly™. At [Gly™] > 0.001 mol L™, k=
50 57! for decay of the complex, Ag(Gly),,
by intramolecular oxidation; at low [Gly7},
k=5005"".
1.7.9 Trimethylacetate ion
AgOH*'/Ag(OH), + (CH,);CCO,™ - <107 8.8 p.I. D.k. at 310 nm in N,O-satd. in soln. contg. 80A307
AgClO, and ~1 % 104 mol L1
trimethylacetic acid.
1.8 Dihydroxysilver(Il)
1.8.1 Dihydroxysilver(II)
Ag(OH), + Ag(OH), ~» 7.5%10° 9.2- p.I. D.k. at 270 nm and p.b.k. at 390 nm in T9A304
9.8 N;O-satd. soln. contg. 0.001 mol L! Ag*;

reaction suggested to be dimerization —
[Ag(OH),], and ultimate formation of
Ag(ll), which decays with k=~0.1s7".
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TaBLE 1. Rate constants for silver transients — Continued

No. Reaction k@Lmol™s™y  pH #°C) Method ~Comment Ref.
1.9 Tetraamminesilver(Il) ion
19.1 Tetraamminesilver(Il) ion
Ag(NH3),2* + Ag(NHy),2* ~ 6x10° 115 pr. D.k. at 270 nm in N,O-soln. contg. 0.001  79A304
mol L™! Ag* and 1 mol L™! NH,.
1.9.2 Alanine, negative ion
Ag(NH3),%* + Ala™ — Ag(NHy),(Ala)* 8 x 10° 115 p.r. D.k. at 270-280 nm in N,O-soln. contg. 80A307
+NH; 0.001 mol L™! Ag* and 1 mol L™ NH3; k=
5% 10° 57! for decay of the complex by
intramvlecular vxidativn.
1.9.3 o-Aminoisobutyrate negative ion
Ag(NH:,)42+ + (CH3),C(NH,)CO,™ - 2x10° 115 pr. Dk. in N,O-satd. soln. contg. 0.001 mol 80A307
Ag(NH3)3[(CH3),C(NH,)CO,]* + NH; L' AgClO, and 1 mot L™! NH;; reaction
product assigned as a complex which
decays by intramolecular oxidation, k=5 x
107571,
194 Aspartate monoanion
Ag(NH3),%* + Asp™ — Ag(NHz)i(Asp)* 1.2 % 105 1.5 p.. Duk. at 270-280 nm; k = 4 x 10% s™* for 80A307
+NH; decay of the complex by intramolecular
oxidation.
1.9.5 Glycine, negative lon
Ag(NH;),** + Gly™ - Ag(NH3)5(Gly)* 5x10° 115 pr. D.k. at 270-280 nm in soln. contg. 0.001  80A307
+NH; mol L™ Ag* and 1 mol L™ NH;; k=3 x
103 s7! for decay of the complex by
intramolecular oxidation.
1.10 Diammine(hydroxy)silver(Il)
1.10.1 Ammonia
Ag(NH;),0H" + NH; = Ag(NH;);0H* 3x 107 10.5 p.r. P.b.k. at 270 nm in N,O-satd. soln. contg.  79A304
0.001 mol L™" Ag* and (3-12) x 1072 mol
L"! NH,.
111 Triammine(hydroxy)silver(Il) ion
1.11.1 Ammonia
Ag(NH3);OH* + NH; = Ag(NH,),>* + 8x10° 105 p.L. Pbk.at 270 nm in N,O-satd. soln. contg.  79A304
UH 0.001 mol L™! Ag* and (1-9) x 107 mol
L' NH3; &, =8x 107 Lmol ™! 5™,
1.12 Nitrilotriacetatoargentate(Il)
1.12.1 First-order reaction
Ag(IDNTA — 2x10%s7 107 p.r. D.k. in NyO-satd. soln. contg. AgClO4and  30A307
NTA; decay suggested to occur by
intramolecular oxidation.
1.13 Ethylenediaminetetraacetatoargentate(Il)
1.13.1 First-order reaction
Ag(IDEDTA — 85! 11.0 prI. D.. in N,O-satd. soln. contg. AgClO;and  80A307
EDTA; decay suggested to occur by
intramolecular oxidation.
1.14 Siver(li)-succinate complex
1.14.1 First-order reaction
Ag(I)(TO,CCH,CH,COy ) — 2% 10?57 5.6 pr. D.k. in NyO-satd. soln. contg. AgCIO, and  80A307

succinic acid; decay suggested to occur by
intramolecular oxidation.
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TABLE 2. Rate constants for aluminum transients

No. Reaction k(Lmol'l s“l) pH 1 t(°C) Method Comment Ref.

2.1 Aluminum(IIl) sulfophthalocyanine, radical anion

2.1.1 Oxygen
[Al(pts)]"" + O, — Al(pts) + O, 1.5x 108 7 fp/rg DXk insoln. contg. Al(pts) and 5x 107>  89R092
mol L™! 4-aminophenol (RQ) and varied
[O,]).

2.12 4-Aminophenoxyl

[Al(pts)]” + 4-H,NCgH,0O" + H* - 33x10° 7 fp/rg

D.k. in N,-satd. soln. contg. Al(pts) and  89R092
Al(pts) + 4-H,NCgH,0OH

107 mol L™! 4-aminophenol (RQ).

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995
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TaBLE 3. Rate constants for gold transients

No. Reaction k(L mol™! s"l) pH I  1(°C) Method Comment Ref.
3.1 Dicyanoaurate(0) ion
3.1.1 First-order reaction
Au(CN),>" - Au®+2 CN™ t 67x10%s7! 9.5 pr. D.k. at 420 nm in soln. contg. 1 x 107 89A310
mol L™ KAu(CN), and 0.1 mol L™ 2-
PrOH.
t Different d.k. have been reported for the
same species, see following entry.
3.1.2 Dicyanoaurate(0) ion
Au(CN),*™ + Au(CN),>" — t 32x10° 11 p.I. Dk. at 410 nmin soln. contg. 0.5and 1 x 680302
10 mol L™! KAu(CN);, 0.002 mol L™
MeOH and 0.001 mol L™! NaOH. Unclear
whether & or 2k.
¥ 29x10° 13 pr. Dk. at 410 nm in soln. contg. KAuw(CN), 630302
and 0.098 mol L™! H,. Unclear whether &
or 2k.
+ Different d k. have been reported for the
‘same species, see previous entry.
3.1.3 Ferricyanide ion
AW(CN),?™ + Fe(CN)e>™ —~ 5.5x% 108 pr. Dk.at 410 nm. 680302
3.14 Nitrous oxide
Au(CN),>™ + N;O - 55x10° prL. D.k. at 410 nm. 680302
3.1.5 Oxygen
Au(CN),> + 0, ~ 3.6x10° pr. Dk. at 410 nm. 680302
3.2 Hydrogen dicyanoaurate(0) ion
3.2.1 Hydrogenion
Au(CN),H™ + H* = Au(CN),H, 59x 10" ~4.5-5 pr. Dk. at 420 nm in soln. contg. 8x 10  89A310
mol L™} KAu(CN),, 0.1 mol L™ 2-PrOH
and ~(1-3) x 10~ mol L™ H*.
33 Dihyﬁrogen dicyanoaurate(0)
3.3.1 First-order reaction
Au(CN)H, = T 5.3x10%s 3 pr. D.k. at 260 nm in soln. contg, 3.6 x 107  89A310
mol L™ KAu(CN), and 5 x 10™ mol L™
tert-BuOH.
T Different d.k. have been reported for the
same species. see following entry.
3.3.2 Dihydrogen dicyanoaurate(0)
Au(CN),H; + Au(CN),H, - t 5.0x10° 2 pr. D.k. at 270 nm in soln. contg. KAu(CN), 680302
and MeOH or under 110 atm. H,. Unclear
whether k or 2.
+ Different d.k. have been reported for the
same species, see previous entry.
3.4 Dicyanohydroxyaurate(Il) ion
34.1 Dicyanohydroxyaurate(II) ion
(OH)Au(CN),” + (OH)Au(CN),” ~ 2.5x 108 7-10 p.r. D.k. at 270 nm in N;O-satd. soln. contg.  91A018

Au(CN),~ + (OH),Au(CN),~

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995
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TABLE 3. Rate constants for gold transients — Continued

No. Reaction

k(L mol™! s") pH t(°C) Method Comment Ref.
3.4 Dicyanchydroxyaurate(Il) ion — Continued
3.4.2 Hydrogenion
(OH)AW(CN),” + H* > 2.1x 10" ~4.5-5 prL. D.k. at 270 nm and condy. change in 91A018
[(OH)Au(CN),] ' H* N,O-satd. soln. contg. 5 x 104 mol L™!
Au(CN),™ and ~(1-3) x 1075 mol L™ H*.
Product reported to undergo HCN
elimination, k = 4.8 s™! at pH 4.4.
3.5 Dicyano(hydroxy)aurate(Il) ion, protonated
3.5.1 - Dicyano(hydroxy)aurate(Il) ion, protonated
[(OH)Au(CN),] H* + 1.0x10° 4.6 p.r. DX. at 270 nm and condy. change in 91A018
[(OH)Au(CN),J H* - Au(CN),” + N,O-satd. soln. contg. 5x 107 mol L™
[(OH),Au(CN),]'H* + H* Au(CN),™. Unclear whether k or 2k.
3.6 Gold(IN)
361 Gold(D
Aw(Il) + Au(Il) - 1.4%10° 2 20 pr DX. at 270 pm in soln. contg. 5.0 x 10~ 700580
mol L™! NaAuCl, and 0.01 mol L™}
HCIO,. In the presence of 0.12 mol L
NaClO, k=1.5x10° Lmol ! s7%.
8.6x 108 2 20 pr DNk at 270 nm in soln. contg. 5.0 x 1075 700580
mol L™ NaAuCl,, 0.01 mol L™! HCIO,4
and 0.001 mol L™! CI". In the presence of
0.12mol L™ NaClO, k=1.2x10°L
mol s,
27x108 2 20 pr. Dk. at 270 nm in soln. contg. 5.0x 10 700580
mol L™! NaAuCl,, 0.01 mol L™ HCIO,
and 0.01 mol L™ CI".
2.5%107 2 20 pr D.k. at 270 nm in soln. contg. 5.0 % 1075 700580
mol L™! NaAuCl,, 0.01 mol L™} HCIO,
and 0.1 mol L™ CI".
2.4x10° 2 pr. D.k. at 330 nm in soln. contg. Au(CN),", 680302
N,O and 0.01 mol L~ HCI. Unclear
whether k or 2k.
48x10° 4,7 p.L. Dux. at 330 nm in soln. contg. HAuCl,, 680302

MeOH and 0.01 mol L™ KCI. Unclear
whether k or 2k.
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TABLE 4. Rate constants for bismuth transients

No. Reaction k@Lmol™'s)  pH I #°C) Method Comment Ref.

4.1 Bismuth(Il) ion
4.1.1 Bismuth(II) ion

Bi%* + Bi** — 2.5x 10 ~1.5 p.r. D.k. in Ar-satd. soln. contg. 0.001 mol 761233
L7 Bi(OAc),.
axt0d ~1 pr. DXk in aerated soln. contg. 0.01 mol L™} 761233
BiCls.
4.12 Hydroxyl
Bi?* + "OR — Bi** + OH' 2x10° <0 p.I. D.k.in Ar-satd. soln. contg. 1-5mol L'  88A493
HCIO,.
4.1.3 Perhydroxyl
Bi** + HO," + H* - Bi** + H,0, 25x10° ~1.5 pr. D.k. in aerated soln. contg. 0.001 mol 761233
L Bi(DAc);.

4.2 Hydroxymethylbismuth(IV) ion
4.2.1 First-order reaction

BiCH,OH*" — 48x10%s™! <0 pr. D.k. in Ar-satd. soln. contg. 1-5mol L™}  88A493
HCIO, and MeOH.

4.3 1-Hydroxyethylbismuth(IV) ion
43.1 First-order reaction

BiCH(CH,)OH* - 36x10%s7! <0 p.r. Dk. in Ar-satd. soin, contg. 1-5mol L' 88A493
HCIO, and EtOH.

4.4 1-Hydroxy-1-methylethylbismuth(IV) ion
4.4.1 First-order reaction
BiC(CH,),0H> — 1x10%s7! <0 p.I. Dk. in Ar-satd. soln. contg. 1-5mol L™'  88A493
HCIO, and 2-PrOH.
4.5 2-Hydroxy-2-dimethylethylbismuth(IV) ion
4.5.1 First-order reaction
BiCH,C(CH,),0H> - 1.0x10°s™ <0 p.r. D.k. in Ar-satd. soln, contg. 1-5mol L™! 88A493
HCIO, and rerr-BuCH.
4.6 Carboxybismuth(IV)ion
4.6.1 First-order reaction

BiCOOH>* - <10%s7! <0 p.L. D.k. in Ar-satd. soin. contg. 1-5mol L™ 88A493
HCIO, and HCO,H.
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TABLE 5. Rate constants for cadmium transients

ﬁu‘ Reaction k(Lmol'1 sl pH 1 t(°C) Method Comment Ref.

$1  Cadmiuvm(l) ions
%£.3.1 Cadmium() ions
Cd* + Cd* - Cd,>* 21x10° pr. D.k. in soln. contg. Cd{(CIO,), and fert- 88A124
BuOH; value cor. fore=1.4 x 10°L
mol™ em™ [92A182].
1.5x10° p.r. D.k. at 300 nm and condy. change in 751064
soln. contg. 5x 10~ mol L™ CdSO,
and MeOH, EtOH or 2-PrOH; value
obtained by computer fit.
25%10° p.L. Dk in Ar-satd. soln. contg. 1 x 107 751153
mol L™ Cd%* and 0.025 mol ™! EtOH,
ethylene glycol or tert-BuOH.
£.1.2 Hydroxyl

Cd* + "OH — Cd** + OH™ ~1.3x10%° 25 pr DX.; value cor. fore=1.4x10°L 751027
mol~! cm™! [92A182].
2x10% pr. Dk. at 300 nm, p.b.k. at 240 nm and 751064

condy. change in soln. contg. 5% 10~
mol L™ CdSO,; value obtained by
computer fit.

513 Hydroxymethyl

Cd* +"CH,OH — CdCH,0H* 2x 108 pr. D.k. at 300 nm, p.bk. at 240 nm and 751064
condy. change in soln. contg. 5 X 107
mol L™ CdS0, and MeOH; value
obtained by computer fit.
51.4 1-Hydroxyethyl

Cd* + CH,CHOH - CdCHOHCH,* 13x10° pr. D.k. at 300 nm, p.b.k. at 240 nm and 751064
condy. change in soln. contg. 5x 107
mol L~! Cd50, and EtOI1; value
obtained by computer fit.

5.1.5 1-Hydroxy-1-methylethyl

Cd* + (CH3)2('30H - 24%10° pr. D.k. at 300 nm, p.b.k. at 240 nm and 751064
CdC(CH3),0H* condy. change in soln. contg. 5 x 107
mol L™} CdSO, and 2-PrOH; value
obtained by computer fit.
5.1.6 2.Hydroxy-2,2-dimethylethyl

Cd* + *CH,C(CH;),0H — Cd>* + ~1x10° p.r. D.k. at 300 nm, p.b.k. at 240 nm and 751064
CH,=C(CHs), + OH™ condy. change in soln. contg. 5x 107

mol L™ CdSO, and 0.5 mol L™! rert-

BuOH; k(Cd,?* + *CH,C(CH,),0H —

Cd* + Cd** + (CH3),C=CH, + OH") =

~1x10° L mol™ s71; both values

obtained by computer fit.

5.1.7 Carbon dioxide radical anion
Cd* +CO,"™ = Cd® + CO, 2x10° pr. D.k. in deaerated soln. contg. 5x 10~%  92N098

mol L™ Cd(CIO,), and 10~ mol L!
formate.

5.1.8 Bromate ion
Cd* +BrO;” — 13x 108 0.08 pr. D.k. at 313 nm in soln. contg. 0.02 mol  68G855
L1 CdsO,, 0.001 mol 1! MeOH 2nd

varied {BrO,7): studied at 3-90 °C. E, =
13.4 kJ mol™ [701228].

5.1.9 Tris(ethylenediamine)cobalt(IIl) ion

Cd* + Co(en);>* - Cd%* + Co(en)s>* 1.6x 107 36 0.08 pr. D.k. at 310 nm in soln. contg. 0.02 mol 690428
L™ CdS0y, 0.001 mol L™ MeOH and
0.5-3.0)x 10~ mol L™ complex.
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TaBLE 5. Rate constants for cadmium transients — Continued

Co(NHj;)sfumarate

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995

L' €ds0o,, 0.001 mot L™! MeOH and
(0.5-3.0) x 10~ mol L™} complex.

No. Reaction k@mol sy pH I #(°C) Method Comment Ref.
5.1 Cadmium(l)ions — Continued
§.1.10 cis-Dichlorobis(ethylenediamine)cobalt(II1) ion
Cd* + cis-Cofen),Cly* — Cd?* + 23x10° 56 008 p.r. D.k. at 350 nm in soln. contg. 0.02 mol 690428
cis-Co(en),Cl, Lt €dS0,, 0.001 mol L™! MeOH and
(0.5-3.0) x 10 mol L™} complex.
5.1.11 trans-Dichlorobis(ethylenediamine)cobalt(IIT) ion
Cd* + trans-Co(en),Cly* — Cd** + 26x10° 5-6 0.08 p.r. D.k. at 350 nm in soln. contg. 0.02 mol 690428
trans-Co(en),Cl, L-! €dS0O,, 0.001 mol L™} MeOH and
(0.5-3.0) x 10~ moi L™} complex.
5.1.12 Carbonatobis(ethylenediamine)cobalt(III) ion
Cd* + Co(en),CO5* - Cd?* + 6.7 %108 5-6 0.08 pr. D.Xk. at 310 nm in soln. contg. 0.02 mol 690428
Co(en),CO4 L~ cds0,, 0.001 mol L~! MeOH and
(0.5-3.0) x 1074 mol L~! complex.
5.1.13 cis-Bis(ethylenediamine)difluorocobalt(III) ion
Cd* + cis-Co(en),F," = Cd*" + 6.0x10% 5-6 0.08 pr. D.k. at 310 nm in soln. contg. 0.02 mol 690428
cis-Colen),Fs L™} CdS0,,0.001 mol L™ MeOH and
(0.5-3.0) x 10~* mol L™ complex.
5.1.14 Agquabis(ethylenediamine)fluorocobalt(III) ion
Cd* + Co(en),(H,0)F** —» Cd** + 4.1x108 5-6 0.08 pr. D.k. at 310 nm in soln. contg. 0.02 mol 690428
Co(en),(H,0)F* L' CdS0,, 0.001 mol L™! MeOH and
(0.5-3.0) x 10~ mol L™! complex.
5.1.15 cis-Amminechlorobis(ethylenediamine)cobalt(III) ion
Cd* + cis-Co(en),(NH;)Clh - Cd** 1.8x10° 5-6 0.08 p.r. Dxk. at 310 nm in soln. contg. 0.02 mol 690428
+ cis-Colen),(NH3)CI* L1 CdS0y, 0.001 mol L™ MeOH and
(0.5-3.0) x 10~ mol L™! complex.
5.1.16 cis-Nitroamminebis(ethylenediamine)cobalt(III) ion
Ccd* + c[x-Co(cn)z(NHgNof‘ ind 2.8 x10° 5-6 0.08 pr. DX. at 350 nm in soln. contg. 0.02 mol 690428
Cd?* + cis-Co(en),(NH3)NO, * L' cds0,, 0.001 mol L™! MeOH and
(0.5-3.0) x 10~* mol L™ complex.
5.1.17 Hexaamminecobalt(IIl) ion
Cd* + Co(NH3)g>* — Cd?* + 1.7x 108 56  0.08 p.r. D.k. at 310 nm in soln. contg. 0.02 mol 690428
Co(NH,)g? L™! €dS0y, 0.001 mol L™! MeOH and
(0.5-3.0) x 10~ mol L™} complex.
5.1.1% Pentaammine(hroma)caohalt{IIT) ion
Cd* + Co(NH3)sBr** - Cd2* + 2.5% 107 4.0 0.08 p.r. D.k. at 310 nm in soln. contg. 0.02 mol 690428
Co(NH;)sBr* L™! €d$0,, 0.001 mol L™ MeOH and
(0.5-3.0) x 107* mol L™! complex.
5.1.19 Pentaammine(chloro)cobalt(III) ion
Cd* + Co(NH5)sCI?* — Cd* + 22x10° 56 0.08 pr. DX. at 310 nm in soln. contg. 0.02 mol 690428
Co(NH3)sCI* L~! €ds0y, 0.001 mol L™ MeOH and
(0.5-3.0) x 10~ mol L} complex.
5.1.20 Pentaammine(cyanc)cobalt(III) ion
Cd* + Co(NH:,)_c,(CN)2+ - Cd** + 9.1x 108 5-6 0.08 p.r. D.k. at 310 nm in soln. contg. 0.02 mol 690428
Co(NH3)5(CN)* L1 €480y, 0.001 mol L™! MeOH and
(0.5-2.0) = 107 mol L complex.
5.1.21 Pentaammine(fluoro)cobalt(III) ion
Cd* + Co(NH5)sF2* — Cd?* + 54x10° 5-6 0.08 pr. D.k. at 310 nm in soln. contg. 0.02 mol 690428
Co(NH.)<F* L' CdsO,, 0.001 mol L™} MeOH and
(0.5-3.0) x 10~* mol L™ complex.
51.22 Pentaammine(fumarato)cobalt(IIl) ion
Cd* + Co(NH;)sfumarate* — cd?* + 8.3x 108 5-6 0.08 pI. D.k. at 310 nm in soln. contg. 0.02 mol 690428
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TaBLE 5. Rate constants for cadmium transients — Continued
-Nn_ Reaction k@Lmol™s™) pH 1 1(°C) Method Comment Ref.
%1 Cadmium(l) ions — Continued
5.1.23 Pentaamming(nqua)cobalt(lll) ion
Cd* + Co(NH;)5(H,0)** ~ Cd?* + 62x10° 40 008 p.r. DX. at 310 nm in soln. contg. 0.02 mol 690428
Co(NH3)s(H;0)** L~ Cds0Q,, 0.001 mol L™ MeOH and
(0.5-3.0) x 10~ mol L™! complex.
5.1.24 Pentaammine(hydroxy)cobalt(III) ion
Cd* + Co(NH,)sOH?* - Ca?* + 9.0x 10 71 008 pa. DXk at 310 nm in soln. contg, 0.02 mol 690428
Co(NH;)sOH* L~! €dSO,, 0.001 mol L~} MeOH and
(0.5-3.0) x 10 mol L™! complex.
5.1.25 Pentaammine(azido)cobalt(IIl) ien
Cd* + Co(NH3)5(Ny)?" - Cd?* + 14x10° 5-6 0.08 pr. D.k. at 350 nm in soin. contg. 0.02 mol 690428
Co(NH3)5(N3)* L™ CdS0,, 0.001 mol L~ MeOH and
(0.5-3.0) x 10~ mol L complex.
5.126 Pentaammine(thiocyanato-N)cobalt(IIl) ion
Cd* + Co(NHa)s(NCS)” - Cd?t + 1.3 % 10° 5-6 0.08 pr. D.k. at 350 nm in soln. contg. 0.02 mol 690428
Co(NH;)5(NCS)* L' CdS0,, 0.001 mol L™! MeOH and
(0.5-3.0) x 10~¢ mol L™! complex.
5.1.27 (Acetato)pentaamminecobalt(III) ion
Cd* + Co(NH3)5(0Ac)*" —+ Cd?* + 9.0x 107 56 008 pr. D.X. at 310 nm in soln. contg. 0.02 mol 690428
Co(NH;)s(OAc)* L1 €dS0,, 0.001 mol L~! MeOH and
{0.5-3.0) x 107 mo! L™! complex.
5128 p-Amido-i-sup akis(ethylenediamine)dicobalt(IIY) ion
Cd* + NH,[Cofen),]o(0;)** — Cd** 4x10° p.r. Dk.at 310 nm and p.bk. at 380 nmin  80A069
+ NH,[Co(en),],(0,)** soln. contg. 0.02 mol L™ CdSO, and
0.01 mol L™ MeOH:; an intermediate
Cd(11) adduct forms the peroxo
complex with k=24 x 103571,
5129 Hexaamminebis(it-hydroxy)-u-(triftuoroacetato)dicobalt(IlI) ion
Cd* + CF3C0,[Co(NH3)3],(0H),>* 41x108 22 pr. DX. in Ar-satd. soln. contg. 0.1 mol L™ 83A140
- CdSO, and 0.1 mol L™! rerr-BuOH.
5130 H p-(difluoroacetato)bis(i-hydroxy)dicobalt(IXI) ion
Cd* + CHF,CO,[Co(NH3)31,(OH),>* 3.6 10° 22 pr DX. in Ar-satd. soln. contg. 0.1 mol L™!  83A140
- CdSO, and 0.1 mol L™ fer-BuOH.
5131 Hexaammine-p-(fluoroacetato)bis(ji-hydroxy)dicobalt(III) ion
Cd* + CH,FC 2{CO(NH3)3]2(OH)23+ 3.0x 10% 22 pr DX. in Ar-satd. soln. contg. 0.1 mol L™ 83A140
- CdSO, and 0.1 mol L™ rers-BuOH.
5.1.32 p-Acetatohexaamminebis(p-hydroxy)dicobalt(IlI) ion
Cd™ + CH;CO,[Co(NH3)31,(0H),>™ 22%10° 22  pr DX. in Ar-satd. soln. contg. 0.1 mol L™ 83A140
- CdSO, and 0.1 mol L™ zerr-BuQH.
5.1.33 Tris(2,2’-bipyridine)chromium(IIl) ion
cdt 4 Cr(bpy)f" - Cd 4 1.8 % 107 ~7 23 pr. D.k. at 310 nm in soln, contg. 0.1 mol 87A300
Cr(bpy)s>* L™ ters-BuCH, 0.01 mol L™ CdSO,
and varied concentrations Cr complex.
5.1.34 Tris(1,10-phenanthroline)chromium(IIl) ion
Cd* + Cr(phen)3® — Cd** + 1.7x10° ~7 23 pr D.k. at 310 nm in soln. contg. 0.1 mol ~ 87A309
Cr(phen);** L™ tert-BuOH, 0.01 mol L™! C4SO,
and varied concentrations Cr complex.
5.1.35 Bis(2,2’-bipyridine)oxalatochromium(IIDion
Cd* + Cr(bpy),(C,09)* ~ 4 + 23x10° ~7 23 pr D.k. at 310 nm in soln. contg. 0.1 mol 87A309

Cr(bpy)»(C,04)

L! ter-BuOH, 0.01 mol L™ CdSOQ,
and varied concentrations Cr complex.

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995
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TABLE 5. Rate constants for cadmium transients — Continued

No. Reaction k@mol?sy pH I #(°C) Method Comment Ref.
5.1 Cadmium(l) ions — Continued
5.1.36 Bis(1,10-phenanthroline){oxalato)chromium(IIl) ion
Cd* + Cr(phen)(C,0,)* —~ Cd%>* + 25x%10° -7 23 pr. D.k. at 310 nm in soln. contg. 0.1 mol ~ 87A309
Cr(phen),(C,04) L™! tert-BuOH, 0.01 mol L~} CdSO,
and varied concentrations Cr complex.
5137 2,2’-Bipyridinebis(oxalato)chromate(III) ion
Cd* + Cr(bpyX(C,04),~ — Cd** + 2.2x10° ~7 23 pr D.k. at 310 nm in soln. contg. 0.1 mol  87A309
Cr(bpy)(C,04),% L™ tert-BuOH, 0.01 mol L™! CdSO,
and varied concentrations Cr complex.
5.1.38 Bis(oxalato)phenanthrolinechromate(IIl) ion
Cd* + Cr(phen)(C,0,),” — Cd** + 24x10° ~7 23 pr D.k. at 310 nm in soln. contg. 0.1 mol 87A309
Cr(phen)(C;04),% L~! tert-BuOH, 0.01 mol L™! CdSO,
and varied concentrations Cr complex.
5.1.39 Chromate(VI) ion
Cd*+ Cro - 9.8x10° 002 25 opr D.k. in soln. contg. Cd?*. 761072
5.1.40 Dichromate(VI) ion
Cd* + Cr0,% 1.6x10' 002 25 pr Dx. in soln. contg. Cd?*. 761072
5.141 Copper(l) ion
Cd* + Cu?* — 1.2 108 0.08 pr. D.k. at 313 nm in soln. contg. 0.02 mol  68G855
L' €dS0,, 0.001 mol L™! MeOH and
varied [Cu®*].
5.142 Hydrogen peroxide
Cd*+ H,0, —» Cd** + *OH + OH™ 22x10° 25  pr Dk.; E;=9.2kJ mol™, 761072
1.6x10° pr. D.k. at 313 nm in soln. contg. 0.02 mol  68G855
L' CdSO, and 0.001 mol L™} MeOH.
5.1.43 Jlodateion
Cd* +10;" - 23x10° 0.08 p.I. D.k. at 313 nm in soln. contg. 0.02 mol  68G855
L™ CdSOy, 0.001 mol L™ MeOH and
varied [I0;7].
5.1.44 Permanganate ion
Cd* + MO, — Cd* + MnQ,>" 7.8x10° 7.0 ~22 pr. Dk. in Ar-satd. soln. contg. ~1 mol L™ 731104
tert-BuOH,
1.3x% 100 -20 pur D.k. in deaerated soln. contg. 0.64, 650385
1.35,0r 2.25 x 10 mol L™ Cd** and 1
%107 mol L™! MnO,".
5.1.45 Nitrite ion
Cd* +NO,” — 2.0x 10° 0.08 pr. D.k. at 313 nm in soln. contg. 0.02 mol  68G855
L™ CdS0,, 0.001 mot L™! MeOH and
varied [NO,J; studied at 3-90 °C, E, =
12.5 kJ mol ! [701228).
5.1.46 Nitrate ion
Cd* +NO;~ — 3.5x% 108 0.08 pr. D.k. at 313 nm in soin. contg. 0.02 mol  68G855
L' €dSO,, 0.001 mol L™! MeOH and
varied [NO5™].
5.1.47 Nitrous oxide
Cd* + N0 = CdO* + N, 3.5x10% 25  pr DX. in N,O-satd. soln.; E, = 45.6 kJ 761072
mol L.
<2 x10° prI. D.k. at 313 nm in soln. contg. 1 mol L™ 68G855
CdS0Oy, 0.001 mol L™ MeOH and
varied [N,0].
5.1.48 Oxygen
Cd*+0, ~ 3.6x10° 25 pr DXk. in O,-satd. soln. contg. 0.1 mol L™ 761072
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TABLE 5. Rate constants for cadmium transients — Continued
m . Reaction k(L mol™! sh pH I t(°C) Method Comment Ref.
%1 Cadmium(I) ions — Continued
4148 Oxygen — Continued
24%x10° 0.08 p.I. D.k. at 313 nmin soln. contg. 0.02 mol  68G855
L~ CdSOy, 0.001 mol L~} MeOH and
varied [0,].
3.3x10° 18 pr Dk. 66A001
5.1.49 Lead(ll) ions
Cd*+Pb?* - 7.5%10°8 p.r. Dk 66A001
5.1.50 Hexaammineruthenium(II) ion
Cd* + Ru(NHj)s>" — Cd** + 2.2x10° 0.08 p.r. D.k. in soln. contg. 0.02 mol L™ CdSO, 701229
Ru(NHg)e?* and (0.5-10) x 10~* mol L™
Ru(NH,) >
5.1.51 Tris(2,2’-bipyridine)ruthenium(I) ion
Cd* + Ru(bpy);>* — Cd** + 6.1x 10° 5.9 24 pur Pb.X. at 510 nm in soln. contg. 4.0 x 78A002
Ru(bpy);* 107° mol L™! Ru(bpy);** and 0.03 mol 771093
L cdso,.
5.1.52 Tris(2,2’-bipyridine)ruthenium(II) ion
Cd* + Ru(bpy);>* — Cd®* + 2.8x10° 4.6 24 pr. Pb.k. at 455 nm in Ar-satd. soln. contg. 78A070
Ru(bpy),2* (2-8) x 107 mal 17! Ru(hpy),*, 05
mol L™ zert-BuOH and 0.5 mol L™
Cds0,.
5.1.53 Peroxodisulfate ion
Cd* + 8,042 = Cd* + 80, + 24x10° 002 25 pr D.X. in deaerated soln. contg. 0.01 mol 761072
50, L' CdSO, and (0.5-10) x 10~ mol L™
5,042
5.1.54 5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatozincate(II) ion
Cd* + ZnTPPS*™ — {ZnTPPS]"> + 1 x 1010 pr. P.bk. in deaerated soln. 82A279
Cd2+
5.1.55 5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatozincate(II) ion, triplet state
Cd* + 3(ZnTPPS*")" — [ZnTPPS]"~ 1x10% p.r. Pbk. in deaerated soln. Combined 82A279
+Cd? pulse radiolysis and photolysis.
5.1.56 Acetophenone
Cd* + CH,O00H, - Cd?* 4+ 25x 108 pr CX in Ar-satd_soln. contg. 0.1 mol L™}  03A362
C¢HsCO™CH, tert-BuOH, Cd(ClOy), and
acetophenone.
5.1.57 9,10-Anthraquinone
Cd* + AQ » Cd* +[AQ]™ 1.0%10° 7.0 ~22 pr Pbk.in Ar-satd. soln. contg. CdS0O,4 731104
and ~1 mol L™ terr-BuOH.
5.1.58 Benzil
Cd* + CgHsCOCOCH; — Cd** + 2.1x10° pr. D.k. in Ar-satd. soln. contg. 0.1 mol L™ 93A362
CgHsCOCOCgHs tert-BuOH, Cd(ClO,), and benzil.
5.1.59 Benzophenone
Cd* + (CgH;),CO Cd* + 12x10° p.I. P.b.k. in Ar-satd. soln. contg. 0.1 mol 93A362
(CgHs),CO™ L™ tert-BuOH, Cd(ClOy), and
benzophenone.
1.0x10° 10 p.L. Pbk.in soln. contg. Sx 10 mot L™} 751032
CdSOy, 5x 107 mol L™
benzophenone, ~1 mol L™! tert-BuOH
and 0.001 mol L™} phosphate.
5.1.60 1,4-Benzoguinone
Cdr+Q — Cd2* + Q- 2.9 10° p.r. bk, in Ar-satd. soln. contg. 0.1 mol 93A362

L™ tert-BuOH, Cd(ClOy), and
benzoquinone.

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995



1080 BUXTON, MULAZZANI, AND ROSS

TABLE 5. Rate constants for cadmium transients — Continued

No. Reaction k(L mol ™! s_l) pH #(°C) Method Comment Ref.
5.1 Cadmium(]) ions — Continued
5.1.60 14-Benzoquinone — Continued
41x10° 54 poL. Pbk. at 430 nm in soln. contg. 0.01 761134
mol L™ CdS0y, 1 mol L} rerr-BuOH
and (2-4) X 10 mol L™! benzoquinone.
44x10° 7.0 pr. P.b.k. in soln. contg. 5 x 107> mol L™} 751032
CdS0y, 5% 1075 mol L™!
benzoquinone, ~1 mol L™! zer+-BuOH
and 0.001 mol L™} phosphate.
51.61 4,4’-Dimethoxybenzoph
Cd* + (4-CH30CgH),CO — Cd?* + 8x 108 pr. DX. in Ar-satd. soln. contg. 0.1 mol L™'  93A362
(4-CH;0CgH,),CO™ tert-BuOH, Cd(ClO,), and 4,4’
dimethoxybenzophenone.
5.1.62 Duroquinone
Cd* + DQ - Cd** + [DQ]™~ 2.0x 10° pr. Pbk. in Ar-satd. soln. contg. 0.1 mol  93A362
L7} terr-BuOH, Cd(Cl0,); and
duroquinone.
5.1.63 9-Fluorenone
Cd* + Cy3Hg0 — Cd™* + [C13H30]~ 1.8%10° pr. Pbk. in Ar-satd. soln. contg. 0.1 mol ~ 93A362
L™ tert-BuOH, Cd(ClO,), and
fluorenone.
5.1.64 2-Hydroxy-14-naphthoquinone
Cd* + 2-(OH)NQ — Cd?* + 3.6x10° 7.0 pr. Pbk. in Ar-satd. soln. contg. CdSO, 731104
[2-(OHNQI™™ and ~1 mol L™! fer-BuOH.
5.1.65 2-Methyl-1,4-naphthoquinone
Cd* +2-CHaNQ — Cd%* + 4.7x10° 7.0 pr. Pbk.insoln. contg. 5x 10> mol L™ 731104
[2-CH;NQJ™™ €dSO,, 5% 10 mol L™} 2- 731047
methylnaphthoquinone, ~1 mol L™ 751032
tert-BuOH and 0.001 mol L™
phosphate.
5.1.66 Nicotinamide adenine dinuclcotide
Cd* + NAD* - Cd?* + NAD' 29%10° 7.0 p.I. Pbk. in Ar-satd. soln. contg. CdSO, 731104
and ~1 mol L™ fer-BuOH.
5.1.67 14-Naphthoquinone-2-solfonate ion
Cd* +2-SO;NQ™ — Cd* + 7.4 % 10° 7.0 p.r. Pbk.in Ar-satd. soln. contg. CdSO, 731104
[2-SO;NQ**" and ~1 mol L™! terr-BuOH.
5.1.68 N,N-Dimethyl-4-nitroseaniline
Cd* + 4-Me,NC4H,NO — ~1.4x 10" pI. Dk. at 440 nm in Ar-satd. soln. contg. 680066
ca*,
5.1.69 Riboflavine
Cd* +RI' » Cd?* + [RTY™ 5.1 % 10° 7.0 2 pr Pb.k. in Ar-satd. soln. contg. CdSOy 731104
and ~1 mol L™! tert-BuOH.
52 1,4,10-Trioxa-7,13-diazacyclopentadecanecadmium(l) ion
5.2.1 Benzil
Cd* 21 + CgHsCOCOCH; — 22x10° pr. D.k. in Ar-satd. soln. contg. 0.1 mot L' 93A362
CgHsCOCOCgHs + Cd?* 21 tert-BuOH, coronand (21), Cd(ClO,),
and benzil.
5.2.2 Benzophenone
Cd* 21 +(C¢H;),CO ~ Cd** 21 + 13x10° pr. Pb.k. in Ar-satd. soln. contg. 0.1 mol 93A362
(CHs),CO™ L™ tert-BuOH, coronand (21),
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Cd(ClOy); and benzophenone.
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TABLE 5. Rate constants for cadmium transients — Continued

No. Reaction k@Lmo™'s) pH I #(°C) Method Comment Ref.

5.2 1,4,10-Trioxa-7,13-diazacyclopentadecanecadmium(l) ion — Continued

523 4,4’-Dimethoxybenzophenone

Cd* 21 + (4-CH;0CH,),CO — 8x 108 pr. DX. in Ar-satd. soln. contg. 0.1 mol L™!  93A362
(4-CH;0C¢H,),CO™ + Cd** 21 tert-BuOH, coronand (21), Cd(C10,),
and 4,4’-dimethoxybenzophenone.
524 Duroquinone
Cd* 21 + DQ - Cd?* 21 + [DQY~ 2.0%10° p.L. Pbk.in Ar-satd. soln. contg. 0.1 mol ~ 93A362
Lt tert-BuOH, coronand (21),
Cd(Cl104), and duroquinone.
53 14,10,13-Tetraoxa-7,16-diazacycloctadecanecadmivm(l) ion
53.1 Acetophenone
Cd* 22 + CH;COCH, — Cd?+ 22 + —4 %107 pr. Cuk. in Ar satd. soln. contg. 0.1 mol L™} 93A362
CeHsCO™CH; tert-BuGH, coronand (22), CA(C10,),
and acetophenone.
5.3.2 Benzil
Cd*22 + CeHs;COCOCgH; ~ 1.6x10¥ pr. DX.in Ar-satd. soln. contg. 0.1 mol L™ 93A362
C¢HsCOCO™CgHs + Cd%* 22 tert-BuOH, coronand (22), Cd(CIO,),
and benzil.
533 Benzophenone
Cd* 22 + (CgHs),CO — Cd?* 22 + 1.1x10° paI. P.bk.in Ar-satd. soln. contg. 0.1 mol  93A362
(CeHs),CO™ L™! tert-BuOH, coronand (22),
Cd(ClO,), and benzophenone.
534 4,4’-Dimethoxybenzophenone
Cd* 22 + (4-CH40CH,),CO ~ 47x10% p.L. Dk. in Ar-satd. soln. contg. 0.1 mol L™ 93A362
(4-CH;0C¢H,),CO™ + Cd** 22 tert-BuOH, coronand (22), Cd(CIO,),
and 4,4’-dimethoxybenzophenone.
53.5 Durogquinone
Cd* 22 +DQ — Cd** 22 + [DQ]"™~ 2.0x10° pr. Pbk. in Ar-satd. soln. contg. 0.1 mol  93A362
L! terr-BuOH, coronand (22),
Cd(Cl10,), and duroquinone.
53.6 9-Fluorenone
Cd*22 + Cj3Hg0 — Cd** 22 + 1.9x10° prI. Pb.k. in Ar-satd. soln. contg. 0.1 mol 93A362
[C13Hg0]~ L"! tert-BuOH, coronand (22),
Cd(ClO,), and fluorenone.
54 4,7,13,16,21-Pentaoxa-1,10-diazabicyclo[8.8.5]tricosanecadmium(J) ion
54.1 Benzophenone
Cd* 221 + (CgHs),CO — Cd* 221 + 2.7x10° p.r. Pbk.in Ar-satd. soln. contg. 0.1 mol ~ 93A362
(CeHs),CO™ L™ tert-BuOH, cryptand (221),
Cd(ClO,), and benzophenone.
542 44’-Dimethoxy I
Ccd* 221 + (4-CH_30C6H4)%CO - 2.5x% 108 p.r. D.k. in Ar-satd. soln. contg. 0.1 mol L™  93A362
(4-CH50CgH,),CO™ + Cd** 221 tert-BuOH, cryptand (221), Cd(CIO,),
and 4,4’-dimethoxybenzophenone.
54.3 Duroquinone
Cd*221 +DQ — Cd** 221 + [DQJ"™” 1.8x10° pr. Pb.k.in Ar-satd. soln. contg. 0.1 mol  93A362
L™ rers-BuOH, cryptand (221),
Cd(ClOy), and duroquinone.
54.4 9-Fluorenone
Cd* 221 + C;3HgO — Cd** 221 + 1.8x10° p.r. P.bk.in Ar-satd. soln. contg. 0.1 mol ~ 93A362

[C15HgO1™

L™! ter-BuOH, cryptand (221),
Cd(ClO,), and fluorenone.
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TABLE 5. Rate constants for cadmium transients — Continued

No. Reaction k(Lmol™'sy pH 1 #°C) Method Comment Ref.
55 4,7,13,16,21,24-Hexaoxa-1,10-diazabicyclo[8.8.8]hexacosanecadmium(I) ion
5.5.1 Benzophenone
Cd* 222 + (CgH5),CO ~ Cd** 222 + 1.3x10% pr. Pb.k. in Ar-satd. soln. contg. 0.1 mol 93A362
(CeHs)pCO™ ' L"! tert-BuOH, cryptand (222),
Cd(Cl0O,), and benzophenone.
5.5.2 Duroquinone
Cd* 222 + DQ - Cd?* 222 + [DQI"™ 1.0x10° p.r. P.b.k. in Ar-satd. soln. contg. 0.1 mol 93A362
L™! ter+-BuOH, cryptand (222),
Cd(ClOy,), and duroquinone.
5.53 9-Fluorenone
Cd* 222 + Cy3HgO — Cd?* 222 + 1.1x10° pr. Pbk.in Ar-satd. soln. contg. 0.1 mol ~ 93A362
[C13HgO1 ™ L tert-BuOH, cryptand (222),
Cd(Cl04), and fluorenone.
5.6 14,8,11-Tetrazacyclotetradecanecadmium(l) ion
5.6.1 Nitrous oxide
Cd(cyclam)* + N,0 —+ 4.5x107 5-7 23 pr D.k. in 0-36% N,O-satd. soln. contg. 80A380
0.4 mol L™! ters-BuOH and 0.01 mol L!
Cd(cyclam)?*,
5.7 Ethylenediaminetetraacetatocadmate(I) ion
5.7.1 Ethylenediaminetetraacetatocadmate(I) ion
CJEDTA3" + CdEDTAY — 4x107 11.3 0.16 p.I. D.k at 350 nm in soln. contg. 0.01 mol 701228
L™ CdSO, and 0.02 mol L™} EDTA.
5.7.2 Bromateion
CdEDTA + BrO;™ — 8.9 x10° 113 016 p.L. D.k. at 350 nm in soln. contg. 0.01 mol 701228
L~ CdSO,, 0.02 mol L™! EDTA and
(5-20) x 107* mol L™! BrO,"; studied at
3-90°C, E, = 4.6 kI mol™".
5.7.3 Iodate ion
CAEDTA® + 107~ 2.7x108 11.3 0.16 p.r. D.k. at 350 nm in soln. contg. 0.01 mol 701228
L™! €dS0y, 0.02 mol L™ EDTA and
(5-20) x 107 mol L1 105"
5.74 Hydrogen peroxide
CJEDTA?" + H,0, ~ CdEDTA® + 2x10° 11.5 p.r. Dk. in soln. contg. CdEDTA?". Value  80A072
‘OH + OH™ obtained by computer fit.
5.7.5 Nitrite ion
CJdEDTA’™ + NO,” — 32x10° 113 016 p.r. D.k. at 350 nm in soln. contg. 0.01 mol 701228
L' Cds0O,, 0.02 mol L~! EDTA and
(5-20) x 107% mol L™} NO,™; studied at
3-90°C; E, = 8.4 kJ mol™".
5.7.6 Nitrate ion
CJEDTA* + NO;™ - 1.7x107 113 016 p.r. DX. at 350 nm in soln. contg. 0.01 mol 701228
L™ CdSO,, 0.02 mol L~! EDTA and
(5-20) % 1073 mol L™} NO,™~.
5.7.7 Ethylenediaminetetraacetatoplumbate(II) ion
CJdEDTA® + PBEDTA? - 4x108 115 025 p.I. D.k.; value obtained by computer fit. 80A072
5.8 Ethylenediaminecadmium(I) ion
5.8.1 Bromate ion
Cd(en),* + BrO;~ — 1.3x 108 114 0.64 p.r. D.k. at 350 nm in soln. contg. 0.01 mol 701228
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TaBLE 5. Rate constants for cadmium transients — Continued

Nu Reaction k@Lmollsh pH 1 t(°C) Method Comment Ref.

5.8 Ethylenediaminecadmium(I) ion — Continued
5.8.2 Iodateion

Cd(en),* +10;” ~ 25x10° 114 064 p.r. D.k. at 350 nm in soln. contg. 0.01 mol 701228
L~ €ds0,, 0.02 mol L™} enSO, and
(5-20) x 107> mol L' 105"
5.83 Nitrite ion
Cd(en)," + NO;” — 1.1x10° 114 0.64 p.r. D.k. at 350 nm in soln. contg. 0.01 mol 701228
L~ €dsO,, 0.02 mol L™ enSO, and
(5-20) x 107° mol L™ NO,™.
5.8.4 Nitrate ion

Cd(en),” + NO3~™ = 45x10° 114 0.64 p.I. D.k. at 350 nm in soln. contg. 0.01 mol 701228
L~! CdS0;, 0.02 mol L™! enSO, and
(5-20) x 10~% mol L™! NO,™.

59 Glycinatocadmium(T) ion
5.9.1 Bromate ion

CdGly + BrO;™ — 6.1 x 107 105 0.21 pr. Dk at 350 nm in soln. contg. 0.01 mol 701228
L' €ds0,, 0.02 mol L7 glycine and
(5-20) x 107> mol L™} BrO;™.
5.9.2 Iodate ion

CdGly +10;” — 1.8x10° 10.5 021 pI. D.k. at 350 nm in sola. contg. 0.01 mol 701228
L' CdS0,, 0.02 mol L glycine and
(5-20) x 107° mol L™} 105",
5.9.3 Nitrite ion
CdGly + NO,™ — 8.5 % 10° 105 021 p.r. D.k. at 350 nm in soln. contg. 0.01 mol 701228
L' CdS0,, 0.02 mol L™! glycine and
(5-20) x 107> mol L™} NO,~.

5.9.4 Nitrate ion

CdGly + NO;~ ~ 2.4x10% 10.5 0.21 p.r. D.k. at 350 nm in soln. contg. 0.01 mol 701228
L~ CdS0,, 0.02 mo! L™! glycine and
(5-20) x 1075 mol L™ NO;~.

5.10 Nitrilotriacetatocadmium(I) ion
5.10.1 Nitrilotriacetatocadmium(l) ion

CANTA®" + CANTA?" - 8 x10° 107 0.10 p.r. Dk. at 350 nm in soln. contg. 0,01 mol 701228
L' CdS0y, 0.02 mol L™ NTA.
5.10.2 Bromate ion

CANTAZ + BrO;™ — 1.0 % 107 10.7 0.10 p.r. D.k. at 350 nm in soln. contg. 0.01 mol 701228
L~ CdS0;, 0.02 mol L™! NTA and (5-
20) x 107 mol L™} Bro,~.

5.10.3 ledate ion

CANTA® + 105" — 6.1 x10° 107 0.10 p.I. Dk. at 350 nm in soln. contg. 0.01 mol 701228
L7 €dSO,, 0.02 mol L™ NTA and (5-
20)x 107 mol L™ 105",
5.10.4 Nitrite ion
CANTA? + NO,™ — 42x10 10.7 0.10 prI. D.k. at 350 nm in soln. contg. 0.01 mol 701228
L~ CdSOy, 0.02 mol L™! NTA and (5-
20) x 107> mol L™! NO,™.

5.10.5 Nitrate ion

CANTA? + NO;™ — 45%107 10.7 0.10 pr. D.k. at 350 nm in soln. contg. 0.01 mol 701228
L7 ¢dS0,, 0.02 mol L™ NTA and (5-
20) x 10~ mo! L™ NO;™.
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TABLE 5. Rate constants for cadminm transients — Continued

No. Reaction k(Lmols7h pH I #(°C) Method Comment Ref.

5.1 1-Hydroxyethylcadmiom(II) ion
5111 Walter

CdCH(')HCH3+ +H,0 - Cd* + 2.6 x 10%™ pr. Condy. change in soln. contg. 5x 107 751064
EtOH + OH™ mol L™} CdSO, and EtOH.

5.12 1-Hydroxy-1-methylethylcadmium(II) ion

5.12.1 Water
CdC(CH3),0H* + Hy,0 — Cd* + 1.6x10%s7 pr. Condy. change in soln. contg. 5% 10~ 751064
2-PrOH + OH~ mol L™! CdSO, and 2-PrOH.

5.13 5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatocadmate(II) radical anion
5.13.1 5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatocadmate(II} radical anion
[CATPPS] >~ + {CATPPS] >~ — 52x10% 12 p.r. D.k. in N,-satd. soln. contg. 0.1 mol L™ 83C026
2-PrOH and CATPPS*"; reaction

suggested to be disproportionation; AG
=29 kJ mol .
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TABLE 6. Rate constants for cobalt transients
No. Reaction k@Lmol's7h) pH I 1(°C) Method Comment Ref.
6.1 Cobalt(l) ion
6.1.1 Dibromine radical ion
Co* + Bry” ~ 2 Br + Co?* 1.0x 101 fpipi  DX.in deaerated soln. contg. 0.001 707726
mol L™! NaBr and 0.01-0.05 mol L™!
Co?*.
6.1.2 Bromate ion
Co*+BrO;” — 43x10° 0019 25 pr D.k. at 320 nm in deaerated soln. 761072
7.1%x10° -0 contg. 0.001-0.01 mol L™ Co®*, 0.1
mol ™! fert-BuOH, 2.5 x 1075 mol
L' BrO,™ and 0-0.1 mol L™! NaClO,.
613 Cobalt() ion
Co* + Co* — <2 x10° 0019 25 pr D.k. at 370 nm in soln. contg. 0.1 mol 751027
L' Co®* and 0:1 mol L™! MeOH, 2-
PrOH or tert-BuOH.
6.14 Tris(ethylenediamine)cobalt(III) ion
Co* + Co(en);* — Co® + Co(en);?* 29x108 -0 29 pr D.k. at 320 nm in deaerated soln. 761136
contg. 0.01-0.05 mol L™! CoSO,,
0.001 mol L' MeOH and (0.5-1.0) x
10~* mol L™! Co(III) complex.
6.1.5 Hexaamminecobalt(III) ion
Co* + Co(NH3)e>* — Co?* + Co(NH)e* 33x 10 -0 29 opr D.k. in deaerated soln. contg. 0.01- 761136
0.05 mol L™} CoSO,, 0.001 mol L™
MeOH and (0.5-1.0) x 10~ mot L™
Co(I1I) complex.
6.1.6 Pentaammine(aqua)cobalt(IIl) ion
Co* + Co(NHy)s(H,0)** - Co®* + 37x10° -0 29 opr D.k. in deaerated soln. contg. 0.01- 761136
Co(NH3)s(H,0)** 0.05 mol L™ CoSO,, 0.001 mol L™*
MeOH and (0.5-1.0) x 10~* mot L™
Co(III) complex.
6.1.7 Pentaammine(fluoro)cobalt(III) ion
Co* + Co(NH3)sF2* — Co?* + Co(NH,),F* 6.8 x10% -0 29 pr D.k. in deaerated soln. contg. 0.01- 761136
0.05 mol L™} CoSO,, 0.001 mot L™!
MeOH and (0.5-1.0) x 10~* mol L™
Co(III) complex.
6.1.8 Pcntaamminc(chloro)cobalt(III) ion
Co* + Co(NH3)sCI?* - Co®* + Co(NH3)sCI* 8.5 x 10% -0 29 pr D.k. in deaerated soln. contg. 0.01- 761136
0.05 mol L™ C0S0,, 0.001 mot L™
MeOH and (0.5-1.0) x 10~ mol L™
Co(lil) cumplex.
6.1.9 Pentaammine(bromo)cobalt(Ill) ion
Co* + Co(NH3)sB?* ~» Co?* + Co(NH;)sBr* 1.1x10° -0 29 pr Dk. in deaerated soln. contg. 0.01- 761136
0.05 mol L™ CoS0,. 0.001 mol L™
MeOH and (0.5-1.0) x 10~ mol L™}
Co(111) complex.
6.1.10 Tetraamminediaquacobalt(III) ion
Co* + Co(NH3)4(H,0),>* — Co™ + 4.4 x10° -0 29  pr DX. in deaerated soln. contg. 0.01- 761136
Co(NH3)4(H,0),%* 0.05 mol L™ CoSOy, 0.001 mol L™ .
MeOH and (0.5-1.0) x 10 mol L™
Co(Il) complex.
6.1.11 Trioxalatocobaltate(I11I) ion
Co* + Co(C,04)5>™ — Co + Co(C,04)5* 1.8x 100 -0 29 opr D.k. in deaeratéd soln. contg. 0.01- 761136

0.05 mol L™ CoS0,, 0.001 mol L}
MeOH and (0.5-1.0) x 10~ mot L™}
Co(1lI) complex.
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TABLE 6. Rate constants for cobalt transients — Continued

No. Reaction k@Lmol?sy pH 1 #(°C) Method Comment Ref.
6.1 Cobalt(I) ion — Continued
6.1.12 Trinitrotrisamminecobalt(II)
Co* + Co(NH3)3(NO,); - Co?* + 7.6 % 10° -0 29 pr D.k. in deaerated soln. contg. 0.01- 761136
Co(NH;)3(NO,)3~ 0.05 mol L™ CoS0Oy, 0.001 mol L™!
MeOH and (0.5-1.0) x 10~ mol L™
Co(Ill) complex.
6.1.13 2,2’-Bipyridinecobalt(II) ion
Co™* + Co(bpy)** = Co®* + Co(bpy)* 1.2x10° 0.2 25  pr D.k. in deaerated soin. contg. zert- 85A034
BuOH, Co** and 2,2’-bipyridine.
6.1.14 4,4’-Dimethy}-2,2°-bipyridinecobalt(II) ion
Co* + Co(4,4’-Me,bpy)** — Co?* + 1.0x 10° 02 25 opr D.k. in deaerated soin. contg. fert- 85A034
Co(4,4’-Me,bpy)* BuOH, Co?* and 4,4’-dimethyl-2,2’-
bipyridine.
6.1.15 Copperdl) ion
Co* +Cu?* — 4.1 %108 0019 25 pr D.k. at 320 nm in soln. contg. 0.01 mol 761072
L1 Co?* and 0.1 mol L™ zerr-BuOH.
6.1.16 Hydrogen peroxide
Co* +H,0, = Co®* +°OH + OH™ 1.6%10° 25 pr D.k.; studied at 1-30°C, E, = 13.0kI 761072
mol ™.
6.1.17 Todate ion
Co™+10;” — 43x10° 0019 25 pr D k. at 320 nm in soln. contg. 0.01 mol 761072
L' Co?* and 0.1 mol L™! rerr-BuOH.
6.1.18 Permanganate ion
Co* +MnQ,” — 1.0x 101 ~0.004 20 pr D.k. in soln. contg. 0.2,0.72 or 1.38 x 650385
107% mol L™ Co®* and 107 mol L™
MnO,4~.
6.1.19 Nitrous oxide
Co* +N;0 - CoO* + N, 1.0x10° 25 pr. Dk. at 320 nm in N,O-satd. soln. 761072
contg. 0.1 mol L™! Co?*.
6.1.20 Nitrate jion
Co* +NO;™ — 1.8x 10° 0019 25 pr D.k. at 320 nm in soln. contg. 0.01 mol 761072
L™ Co®* and 0.1 mol L™! tert-BuOH.
6.1.21 Oxygen
Co"+ 0O, = 6.0x10° 25  pr. D.k. at 320 nm in O,-satd. soln. contg. 761072
0.1 mol L™! Co?* and 0.1 mol L™
formate. Evidence indicates product
may be CoO,*.
6.1.22 Hydroxyl
Co™+'OH - ~8x10° 25 pr Estimated from decay of Co* in 751027
absence of "OH scavengers.
6.1.23 Pcroxodisulfatc ion
Co* + 5,042 = Co?* + SO, + 50, 2.8x10° 0019 25 pr DX. in deaerated soln. contg. 0.01 mol 761072
L™ Co?* and (0.5-10) x 10~ mol L™
5,042
6.1.24 Tris(2,2’-bipyridine)ruthenium(I) ion
Co* + Ru(bpy);2* — Co** + Ru(bpy);* 1.8x10° 6.9 24 pr Pbk.at 510 nmin soln. contg. 1.60r  78A002
4.0x 1075 mo! L™} Ru(bpy);>*, 0.0025 771093
mol 171 Cn80, and 017 mol 171 sert-
BuOH.
6.1.25 Allyl alcehol
Co™" + H,C=CHCH,OH — Co(allyl alcohol)* -10° 25  pr D.k. at 320 nm in deaerated soln. 761072

contg. 0.U1 mol L™ Co?*, 0.0012 mol
L™ allyl alcohol and 1.24 mol L™
MeOH.
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TABLE 6. Rate constants for cobalt transients — Continued
No. Reaction k@molshy pH 7 #°C) Method Comment Ref.
6.1 Cobalt(I) ion — Continued
6126 9,10-Anthraquinone
Co* + AQ — Co™ + [AQI"™ 1.1%x10° 7.0 ~22 pur. Pb.k. at 400 nm in deacrated soln. 731101
contg. ~1 mol L™ rert-BuOH and ~5 x
10 mol L™! AQ.
6.1.27 Benzophenone
Co* + (CgHs),CO — Co?* + (CgHs),CO™ 25x%10° 7.0 .. Pbk.in soln. contg. ~1 mol L™} tert- 751032
BuOH and ~5 x 107 mol L™}
benzophenone.
6.1.28 1,4-Benzoguinone
Co"+Q— Co* +Q 5.1x10° 47 25  pur. Pbk. at 430 nm in deaerated soln. 761134
contg. 1 mol L™! ers-BuOH, 0.1 mol
L1 CoSO, and (2-4) x 107 mol L™}
Q.
4.8x10° 7.0 prL. Pbk. in soln. contg. ~1 mol L™ zert- 751032
BuOH and ~5 x 105 mol L1 Q.
6.1.29 2-Methyl-1,4-naphthoquinone
Co* +2-CH3NQ — Co?* + [2-CH3NQ ™~ 4.1x10° 7.0, ~22 pr Pbk. at ~400 nm in deaerated soln. 751032
13 contg. ~1 mol L™} terr-BuOH and ~5 x 731047
107 mol L™! 2-CH,-NQ. 731104
6.1.30 1,4-Naphthoquinone-2-sulfonate ion
Co* +2-S0;NQ" —+ Co®* + [2-SO,NQI'>  6.8x10° 70 ~22 pr Pbk.at 400 nm in deaerated soln. 731104
contg. ~1 mol L™! zerr-BuOH and ~5 x
1075 mol L™ 2-SO;NQ".
6.1.31 Riboflavine
Co* + RF = Co®* + [RFT™ 2.6x10° 7.0 ~22 pr P.b.k. at 560 nm in deaerated soln. 731104
contg. ~1 mol L™ terr-BuOH and
~10~* mol L™ RF.
6.2 Pentakis(cyano-C)cobaltate(I) ion
6.2.1 Water
Co(CN)s*™ + H,0 » Co(CN)s()>"+OH™  1.1x10%s™ -13 20 pr D.k. at 280-330 nm in soln. contg. 710097
100 atm (0.1 mol L™}y Hys k= 1.9 x
10% s~! in D,O supports proton
transfer mechanism.
6.3 Nitrilotriacetatocobaltate(I) ion
6.3.1 Nitrilotriacetatocobaltate(T) ion
CoNTAZ™ + CoNTAZ™ - [CoNTAL*™ 2.8 %108 7 por. D.k. at 360 nm in deaerated soln. 79A255
contg. CONTA™, fert-BuOH and 0.001
mol L™ phosphate.
6.4 2,3,9,10-Tetramethyl-1,4,8,11-tetraazacyclotetradeca-1,3,8,10-tetraenecobalt(l) ion
6.4.1 Tris(2,2’-bipyridine)cobalt(IIl) ion
Co(MegtetraeneN ,)* + Co(bpy);3+ - 8.5% 10’ 6.5 0.002 pr. D.k. at 700 nm in soln. contg. 1 mol 761001
L™ terr-BuOH, 5 x 10~ mot L™
CoL?" and (2.5-5.0) x 10~ mot L*
Co(bpy)s™.
6.42 Tris(2,2’-bipyridine)chromium(III) ion
Co(MetetracneN )t + Cr(bpy) 53+ - 1.6 %108 6.5 0.002 pr. D.k. at 700 nm in soln. contg. 1 mol 761001

L terr-BuOH, 5 x 107 mol L™}
CoL?* and (2.5-5.0) X 107> mol L™
Cf(bp}’)33+~
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TABLE 6. Rate constants for cobalt transients — Continued
No. Reaction k(L mol™! s7h) pH I t(°C) Method Comment Ref.
6.4 2,3.9,10-Tetramethyl-1,4,8,11-tetraazacyclotetradeca-1,3,8,10-tetraenecobalt(I) ion — Continved
6.4.3 Hydrogen ion
Co(Me,tetraeneN )* + H* — 1.6%10° 0.25- 0.06- pr. D.k. at 700 nm in Ar-satd. soln. contg. 761001
Co(Me4tetraeneN4)(H)2“ 125 0.6 2 mot L™! 2-PrOH and 0.001 mol L™
CoL2*,
644 Oxygen
Co(MetetraeneN4)* + O, 1.1x10° 65 0.02 pr. D.k. at 700 nm in Ar-satd. soln. contg. 761001
Co(Me,tetracneN,)(0,)* 1 mol L™ tert-BuOH, 0.007 mol L™
CoL?* and (7.5-25) x 10> mol L™} O,.
64.5 Acetic acid
Co(MegtetraeneN 4)* + CH;CO,H - 62x10* 48 0.01- pr. D.k. at 700 nm in Ar-satd. soln. contg. 761001
Co(MegtetraeneN ,)(H)** + CH;CO,~ 0.05 2 mo! L~! 2-PrOH, 0.002 mol L™
CoL?* and 0.002-0.01 mol L™ acetate.
64.6 9,10-Anthraquinone-2,6-disulfonate ion
Co(MegtetraeneN 4)* + 2,6-diSO3AQ2_ - 3.8x10° 6.5 0.004 p.r. D.k. at 700 nm in Ar-satd. soin. contg. 761001
Co(MegtetraeneN )>* + [2,6-diS0;AQ]I"> 1 mol L™! tert-BuOH, 0.001 mol L™!
CoL?* and (1.25-5.0) x 107% mol L™
2,6-diSO;AQ%".
64.7 Indigomonosulfonate ion
Co(MegtetraeneN ,)* + IMS™ — 49%10° 6.5 0.004 pr. D.k. at 700 nm in Ar-satd. soln. contg. 761001
Co(Me,tetracneN ,)** + [IMS]'%~ 1 mol L™! rert-BuOH, 0.001 mol L™
CoL?* and (1.25-5.0) x 107 mol L™
IMS™.
6.4.8 Riboflavine
Co(MegtetraeneN 5)* + RF — 1.0x 10° 6.5 0.004 pr. Dk. at 700 nm in Ar-satd. soln. contg. 761001
Co(MetetracneN ,)** + [RF]™~ 1 mol L™ tert-BuOH, 0.001 moi L™}
CoL% and (1.25-5.0) x 107 mol L™
RF.
6.5 N-meso-5,1,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienecobalt(I) ion
6.5.1 Water
N-meso-Co(4,11-dieneNy)* + H,0 — 1.8x10%s7" 25 pr D.k. in soln. contg. 0.5 mol L™ fert- 91A513
BuOH; reaction suggested to proceed
via Co-N bond rupture.
6.5.2 N-rac-5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienecobalt(II) ion
N-meso-Co(4,11-dieneN,)* + 21 x 107 7 25 pr. Calcd. from study of d.k. in soln. 91A513
N-rac-Co(4,11-dieneN,)** - contg. mixtures of N-rac-CoL?* and
N-meso-Co(4,11-dieneN,)?* + N-meso-CoL* (0.2-1.8) x 107 mol
N-rac-Co(4.11-dieneN)* L™ total, 0.5 mol L™} tert-BuQH and
0.02 mot L™! phosphate buffer.
6.5.3 Carbon dioxide
N-meso-Co(4,11-dieneN,)* + CO, — 1.6x 107 5.8 25  pr Dk. at 630 nm in soln. satd. with 1- 91A513
N-mieso-Co(4,] |-dieneN 4)((,‘02)‘ 100% CU5 1m N, contg. {(U.4-1.0) X
1073 mol L™! CoL?*, 0.5 mol L™ rerr-
BuOH and NaHCOg; k, =2.757%,
6.5.4 Carbon monoxide
N-meso-Co(4,11-dieneN,)* + CO —> 83x108 25 pr D.k. at 630 nm in soln. contg. N- 91A513
N-meso-Co(4,11-dieneN,)(CO)* meso-CoL?*,9.5x 10~ mol L™} CO
and 0.5 mol L™ tert-BuOH; k, = 11
s .
6.5.5 Hydrogen ion
N-meso-Co(4,11-dieneNy)* + H* — 23%10° 0015 25 pr D.X. at 630 nm in Ar-satd. soln. contg. 91A513
N-meso-Co(4,11-dieneN,)(H)** 0.5 mol L™ ter-BuOH; k. = <107 57,
6.5.6 Formic acid
N-meso-Co(4,11-dieneNy)* + HCO,H — 1.8x 108 002 25 pr D.k. at 630 nm in Ar-satd. soln. contg.  91A513
N-meso-Co(4,1 1-(‘Iic=,ncN4)(I-I)2+ +HCO,™ 0.5 mol L™! ter-BuOH.
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TABLE 6. Rate c« for cobalt transients — Continued
) Reaction k(L mol™? s'l) pH I t(°C) Method Comment Ref.
%%  Nemeso-5,7 ,7,12,14,14-Hexamethyl?1,4,8,11-tetraazacyclotetradeca-4,1l-dienecobalt(l) ion — Continued
#57 Acetic acid
N-meso-Co(4,11-dieneN,)* + CH;CO,H — 8x 107 0.1 25 pr. D.k. at 630 nm in Ar-satd. soln. contg. 91A513
" N-meso-Co(4,11-dieneN,)(H)?* + CH,CO,™ 0.5 mol L™! rers-BuOH.
658 Dihydrogen phosphate ion
N-meso-Co(4,11-dieneN,)* + H,PO,~ — 12x10% 0.1 25 pr. D.k. at 630 nm in Ar-satd. soln. contg. 91A513
N-meso-Co(4,11-dieneN,)(H)** + HPO, >~ 0.5 mol L™ rert-BuOH.
6.5.9 Nitrous oxide
N-meso-Co(4,11-dieneN,)* + N,O — 1x107 25 p.I. 91A513
6.6 N-rac-5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienecobalt(I} ion
6.6.1 First-order reaction
N-rac-Co(4,11-dieneN,)* — 23x10%s7! 25 pr Dk.insoln. contg. 0.5mol L™} rer-  91A513
BuOH; reaction suggested to proceed
via Co-N bond rupture. At pH 12.7 k=
6.6x10%s7",
27x10°s7 9-10 0.001 p.r. D.k. at 630 nm in Ar-satd. soln. contg. 761001
1 mol L™ rerr-BuOH and 5 x 107 mol
L™ CoL?*. Authors reported k=48 L
mol™! s™!. Reaction assumed to be
proton transfer from water to form the
hydride.
6.6.2 Boric acid
N-rac-Co(4,11-dieneN,)* + H;BO; ~ 7%x10% 0.1 25 pr. Dk. at 630 nm in Ar-satd. soln. contg. 91A513
Co(4,11-dieneN,)(H)** + H,BO;” (1-10)x 10¥ mol L™ CoL** and 0.5 89A098
mol L™ zert-BuOH.
6.63 Carbon monoxide
N-rac-Co(4,11-dieneNy)* + CO — 5.0x% 108 6 25  pr D.k. at 630 nm in soln. contg. 0.001 91A513
prim-N-rac-Co(4,11-dieneN,}(CO)* mol L™ CoL?*,9.5x 107 mol L™ CO  89A098
and 0.5 mol ™! tert-BuOH; &, = 3.1
s
6.6.4 Carbon dioxide
N-rac-Co(4,11-dieneN,)* + CO, —~ 1.7x 108 3.5- 25 pr D.k. at 630 nm in soln. satd. with 1- 91A513
prim-N-rac-Co(4,11-dieneN,)(CO,)* 6 100% CO, in N, contg. (0.4-1.0) X 89A098
107 mol L™! CoL* and 0.5 mol L™
tert-BuOH; AH% =29 kI mol ™}, AS; =
105K  mol ™} k, = 0.38 571, For
sec-isomer, formed via addition of
CO,"~ to N-rac-Co(4,11-dieneN,)**, k,
=16s57"
6.6.5 Bicarbonate ion
N-rac-Co(4,11-dieneN,)* + HCO;™ = 2.5x10° 0.1 25  pr D.k. at 630 nm in Ar-satd. soln. contg. 91A513
Co(4,11-diencN)(H)> + CO52~ (1-10) x 10~ mol L™ CoL™ and 0.5 89A098
mol L™ tert-BuOH.
6.6.6 Tris(2,2’-bipyridine)cobalt(III) ion
N-rac-Co(4,11-dieneN,)* + Co(bpy),>* — 12x10° 92  0.016- p.I. D.k. at 630 nm in Ar-satd. soln. contg. 761001
0.028 1 mol L™ zert-BuOH, 0.005 mot L™
CoL? and (2-10) x 10* mol L™
Co(bpy)s™.
6.6.7 Tris(ethylenediamine)cobalt(III) ion
N-rac-Co(4,11-dieneN,)" + Co(en)f* hd 7.9 106 9.2 0.016- pI. DX. at 630 nm in Ar-satd. soln, contg. 761001
0.028 1 mol L™} zerr-BuOH, 0.005 mol L™

CoL?* and (2-10) x 10™* mol L™
Co(en);™*.
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TABLE 6. Rate constants for cobalt transients — Continued

No. Reaction k(meJI"1 s") pH I #°C) Method Comment Ref.

6.6 N-rac-5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienecobalt(I) ion — Continued
6.6.8 Hexaamminecobalt(IIl) ion

N-rac-Co(4,11-dieneN,)* + Co(NHy)* = 7.5x 10° 92  0.016- pr. Dk at 630 nm in Ar-satd. soln. contg. 761001
0.028 1 mol L™! zert-BuOH, 0.005 mot L™}
CoL?* and (2-10) x 10~* mol L™!
Co(NH3)g>".
6.6.9 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienedihydroxycobalt(III) ion
N-rac-Co(4,11-dieneN,)* + 4.0x10° 9.2 0016- pr. D.k. at 630 nm in Ar-satd. soln. contg. 761001
Co(4,11-dieneN,)(OH),* — 0.028 1 mol L™ tert-BuOH, 0,005 mol L™

CoL? and (2-10) x 10~ mol L™}
Co(4,11-dieneN,)(OH),".

6.6.10 Dihydroxy(2,3,9,10-tetramethyl-1,4,8,11-tetraazacyclotetradeca-1,3,8,10-tetraene)cobalt(IIlI) ion

N-rac-Co(4,11-dieneN,)* + 6.7x10° 92 0.016- pr. D.k. at 630 nm in Ar-satd. soln. contg. 761001
Co(MetetracneN )(OH),* — 0.028 1 mol L™! serr-BuOH, 0.005 mol L™

CoL?* and (2-10) x 107 mol L™!

Co(Me ytetraeneN ;) (OH),".

6.6.11 Tris(2,2’-bipyridine)chromium(III) ion

N-rac-Co(4,11-dieneN,)* + Cr(bpy);>* = 12x10° 9.2  0.016- pr. D.k. at 630 nm in Ar-satd. soln. contg. 761001
0.028 1 mol L™! rerr-BuOH, 0.005 mot L™
CoL?* and (2-10) x 10~ mol L™
Cr(bpy)s ™.
6.6.12 'Tris(2,2’-bipyridine)iron(III) ion
N-rac-Co(4,11-dieneN,)* + Fe(bpy);3+ - 2.3x107 9.2 0.016- pr. D.k. at 630 nm in Ar-satd. soin. contg. 761001
0.028 1 mol L™! ters-BuOH, 0.005 mol L™}
CoL?* and (2-10) x 10™* mol L™}
Fe(bpy);™*.
6.6.13 Hydrogen ion
N-rac-Co(4,11-dieneNy)* + H* - 3.1x10° 3.5- 0.015 p. D.k. at 630 nm in Ar-satd. soln. contg. 761001
prim-N-rac-Co(4,11-dieneN,)(H)** 42 1 mol L™! tert-BuOH and 0.005 mol

L Col? k= 12107257
[91A513]). For sec-isomer formed by
addition of H to N-rac-Co(4,11-
dieneN)*, K = 3.2 x 10! L mol™!

[91A513].
6.614 Ammonium ion
N-rac-Co(4,11-diencNy)* + NII;* » 6.8 % 10° 7.0 0.015- pr. D.k. at 630 nm in Ar-said. soln. contg. 761001
Co(4,11-dieneN,)(H)** + NH; 0.1 1 mol L™ fert-BuOH, 1.5 x 1073 mol

L' CoL? and 0.01-0.1 mol L™! NH,*.
6.6.15 Nitrous oxide
N-rac-Co(4,11-dieneNy)* + N,O ~ 2x107 25 pr 91A513

2.5x% 107 pI. D.k. at 630 nm in Ar-satd. soln. contg.  78A200
0.002-0.008 mol L™! N,0, 0.005 mol
171 Co(4,11-dieneN,)?* and 1 mol 171
tert-BuOH. Product suggested to be
Co(11I) complex.

3.9 %107 92 001 pr. D.k. at 630 nm in Ar-satd. soln. contg. 761001
0.003 mol L~ CoLL?*, (7.5-25) > 107
mol L™! N,O and 0.001 mot L™
tetraborate. Product suggested to be

Co(111) complex.
6.6.16 Omnygen
N-rac-Co(4,11-dieneN,)* + O, = 1.7x10° 92 0.02 pr. D.k. at 630 nm in Ar-satd. soln. contg. 761001
Co(4,11-dieneN,X0,)* 1 mol L™! terr-BuOH, 0.007 mol L™}

CoL?* and (7.5-25) x 1075 mol L™! O,.
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TABLE 6. Rate constants for cobalt transients — Continved

No, Reaction k(L mol™ts71) pH 7 #(°C) Method Comment Ref.

0.6 N-rac-5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienecobalt(I) ion — Continued
6.6.17 Hydrogen phosphate ion

N-rac-Co(4,11-dieneN,)* + HPO,*~ — 1.0x 10° 10.0 0.06- pr. D.k. at 630 nm in Ar-satd. soln. contg. 761001
Co(4,11-dieneN,)(H)** + PO~ 0.3 1 mol L™! tert-BuOH, 5 x 10~ mol
L~! CoL?* and 0.02-0.1 mol L™
HPO,”.
6.6.18 Dihydrogen phosphate ion
N-rac-Co(4,11-dieneNy)* + HPO,~ 8x 107 0.1 25  pr D.k. at 630 nm in Ar-satd. soln. contg. 91A513
prim-N-rac-Co(4,11-dieneN)(H)?* + 1.2x108 0.008 (1-10) x 107* mol L} CoL** and 0.5 89A098
HPO,>" mol L™ ters-BuOH.
9.8 x 107 55 0.005- pr. D.k. at 630 nm in Ar-satd. soln. contg. 761001
0.01 1 mol L™! tert-BuOH, 5 x 10~* mol
L' CoL?* and 0.001-0.01 mol L™
H,PO,".
6.6.19 Hexaammineruthenium(X) ion
N-rac-Co(4,11-dieneN,)* + Ru(NH3)62+ - 40x% 108 9.2 0.016- p.I. D.k. at 630 nm in Ar-satd. soln. contg. 761001
0.028 1 mol L™! tert-BuOH, 0.005 mol L™!
CoL.?* and (2-10) X 10™* mol L™}
Ru(NHj)s>*.
6.6.20 Pentaammine(nitroso)ruthenium(IIT) ion
N-rac-Co(4,11-dicncNy)* + Ru(NHz)sNO3* 3.9 107 22 0.016- por. D.k. at 630 nm in Ar-satd. soln. contg. 761001
- 0.028 1 mol L™ ter-BuOH, 0.005 mol L™

CoL?* and (2-10) x 10~* mol L™ mol
L~ Ru(NH,)sNO*.
6.6.21 Acetic acid

N-rac-Co(4,11-dieneN,)* + CH,CO,H — 1.1x10% 0.1 25  pr DX. at 630 nm in Ar-satd. soln. contg. 91A513
Co(4,11-dieneN,)(H)?* + CH,CO,~ (1-10) x 10 mol ™! CoL?*and 0.5  89A098
mol L™! tert-BuOH.
1.5 %10 48 0.01- p.r. D.k. at 630 nm in Ar-satd. soln. contg. 761001
0.05 1 mol L™ tert-BuOH, 0.002 mot L™

CoL?* and 0.002-0.01 mol L™ acetate.
6.6.22 9,10-Anthraquinone-2-sulfonate ion

N-rac-Co(4,11-dieneN,)* + 2-S0,AQ™ ~ 44x10° 92 0.004 pr. D.k. at 630 nm in Ar-satd. soln. contg. 761001
N-rac-Co(4,11-dieneN,)*" + [2-S0;AQ]'%" 1 mol L tert-BuOH, 0.001 mol L™
CoL?* and (1.25-5.0) x 10~ mol L™!
2-80,AQ™.

6.6.23 3-Benzoylpyridine

N-rac-Co(4,11-dieneN,)* + 3-CgHsCOpy - 4.6 x 10% 92 0.004 p.I. ~ Dk. at 630 nm in Ar-satd. soln. contg. 761001
1 mol L™! sert-BuOH, 0.001 mol L™}
CoL?* and (1.25-5.0) x 10™° mol L™

3-C¢HsCOpy.
6.6.24 9-Fluorenone
N-rac-Co(4,11-dieneN,)*" + C;3HgO — 43x10° 9.2 0.004 p.rI. D.k. at 630 nm in Ar-satd. sola. contg. 761001
N-rac-Co(4,11-dieneNy)** + [C;3HgO]"~ 1 mot L™ sert-BuOH, 0.001 mot L™}
ColL?* and (1.25-5.0) x 107> mol ™!
fluorenone.
6625 Formic acid
N-rac-Co(4,11-dieneN,)* + HCO,H - 1.7x108 0.1 25 pr DXk. at 630 nm in soln. contg. (1-10) x 89A098
Co(4,11-dieneN,)(H)** + HCO,~ 10™* mol L™! CoL?* and terr-BuOH.
6.6.26 2-Hydroxy-2,2-dimethylethyl
N-rac-Co(4,11-dieneN,)* + "CH,C(CH;),0H 2 x 108 25  pr D.k. in soln. contg. 0.5 mol L™! rerr- 91A513
i BuOH.
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TABLE 6. Rate constants for cobalt transients — Continued

No. Reaction k@Lmol™'shy pH I #(°C) Method Comment Ref.
6.6 N-rac-5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienecobalt(I) ion — Continued
6.6.27 lodomethane
N-rac-Co(4,11-dieneN,)* + CH3l - 47%10% 92 0.015 p.r. D.k. at 630 nm in Ar-satd. soln. contg. 761001
1 mol L™ ters-BuOH, 0.001 mol L™
CoL?* and (1.25-5.0) x 10~ mol L™
CH;L
6.6.28 2-Methyl-1,4-naphthoquinone
N-rac-Co(4,11-dieneN,)* + 2-CH;NQ - 46x10° 9.2 0.004 p.I. D.k. at 630 nm in Ar-satd. soln. contg. 761001
N-rac-Co(4,1 l-diencN4)2+ + [2-CH;3NQJ™ 1 mot L~! tert-BuOH, 0.001 mol L™}
CoL?* and (1.25-5.0) x 107 mol L™
2-CH3-NQ.
6.7 5,7,7,12,12,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,14-dienecobalt(I) ion
6.7.1 Water
Co(4,14-dieneN,)* + H,0 — 1.1x103s7 9-10 0.001 pr. D.k. at 590 nm in Ar-satd. soln. contg. 761001
Co(4,14-dieneN,)YH)?* + OH™ 1 mot L™! rert-BuOH and 5 x 107 mol
L' CoL?*". Authors reported k=20 L
mol~! 71,
6.7.2 Hydrogen ion
Co(4,14-dieneN* + H* — 1.2x10° 3.5- 0015 p-I. D.k. at 590 nm in Ar-satd. soln. contg. 761001
Co(4,14-dieneN )(H)* 42 1 mol L! tert-BuOH and 5 x 1073 mol
L' Col?*.
6.7.3 Nitrous oxide
Co(4,14-dieneN,)" + N,0 — 9.0x 105 92 0.01 p.I. D.k. at 590 nm in soln. contg. 0.003 76100t
mol L™! CoL?* and (7.5-25) x 107*
mol L™ N,O. Product suggested to be
Co(IIT) complex.
6.74 Oxygen
Co(4,14-dieneNy)" + O, — 9.0x 10° 92 0.02 p.r. D.k. at 590 nm in Ar-satd. soln. contg. 761001
Co(4,14-dieneN,)(0,)* 1 mol L™! tert-BuOH, 0.007 mol L™
CoL** and (7.5-25) x 10~ mol L™} O,.
6.7.5 Dihydrogen phosphate ion
Co(4,14-dieneN,)* + H,PO,~ — 3.0x 107 55 0.005- p.I. D.k. at 590 nm in Ar-satd. soln. contg. 761001
Co(4,14-dieneN,)(H)?* + HPO,* 0.01 1 mol L™ zert-BuOH, 5 x 10~ mol
L™! Col2* and 0.001-0.01 mol L™
H,PO,".
6.8 2,2’-Bipyridinecobalt(I) ion
6.8.1 Ascorbate radical anion
Co(bpy),* +'A™ +H* - Colbpy), " + AH™  1x10'° 5-7 25 pr. DX. in soln. contg, (0.3-10) x 107 82A278
mol ™! of both CoSO, and 2,2~
bipyridine, and 0.001 mol L™
ascorbate; n=1 or 2.
6.9 2,2°-Bipyridinecobalt(l) ion
6.9.1 Bis(2,2’-bipyridine)cobait(Il) ion
Co(bpy)* + Co(bpy),2* — Cotbpy)?* + 2.1x10° 0.2 2§ pr D.k. in deserated soln_ contg. torr- RSAN34
Co(bpy),* BuOH, Co®* and 2,2’-bipyridine. k, =
1.1x 107 Lmol™ s71; k = 225.
6.10 Bis(2,2’-bipyridine)cobalt(I) ion
6.10.1 Tris(2,2’-bipyridine)cobalt(Il) ion
Co(bpy),* + Co(bpy);>* — Co(bpy),>* + 2.0x10° 02 25  pr D.k. in deaerated soln. contg. rert- 85A034

Co(bpy)s*
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TABLE 6. Rate constants for cobalt transients — Continued
No. Reaction k@Lmol?sy pH I t(°C) Method Comment Ref.
6.10 Bis(2,2’-bipyridine)cobalt(l) ion — Continued
6.10.2 Hydrogenion
Co(bpy)," + H* — Co(bpy),(H)* ~1x107 25 pr D.k. at 610 nm in soln. contg. CoSO,  82A278
and 2,2’-bipyridine; pK; of
Co(bpy),(H)** = 6.9 [84A112].
6.11 Tris(2,2’-bipyridine)cobalt(l) ion
6.11.1 2,2’-Bipyridine, conjugate acid
Co(bpy)s* + bpyH* — Co(bpy)s®* + [bpyH]* 1.8 x 108 ~025 25 pr. D.k. at 610 nm in soln. contg. Co®*, 83C017
(0.5-1.9) x 103 mol L™ 2,2"-
bipyridine and 0.1 mol L™ formate; k,
=45x10° Lmol ™! s} K =4.1x
1072
6.12 4,4’-Dimethyl-2,2’-bipyridinecobalt(I) ion
6.12.1 Bis(4,4’>-dimethyl-2,2’-bipyridine)cobalt(Il) ion
Co(4,4’-Me,bpy)* + Co(4,4°-Mesbpy),®* > 1.8x 10° 02 25 pr D.x. in deaerated soln. contg. fert- 85A034
Co(4,4’-Me,bpy)?* + Co(4,4’-Me,bpy),* BuOH, Co?* and 4,4’-dimethyl-2,2’-
bipyridine. &, =2.0x 10" Lmol™s7!;
k=125
6.13 4,4’-Dimethyl-2,2’-bipyridinecobalt(I) ions
6.13.1 Ascorbate radical anion
Co(4,4’-Me,bpy),* + A™ + H* = 1x10% 5-7 25  pr. D.. in soln. contg. (0.3-10) x 107 82A278
Co(4,4’-Me,bpy),2* + AH mol L™} of both CoSO, and 4,4'-
dimethyl-2,2’-bipyridine, and 0.001
mol L™} ascorbate; n=1or 2.
6.14 4,4’-Dimcthyl-2,2’-bipyridinecobalt(l) ion, protonatcd
6.14.1 Ascorbate radical anion
Co(4,4’-Me,bpy),(H)2* +"A~ — ~1x10° 5-7 25 pr n=1lor2. 82A278
Co(4,4'-Me,bpy), > + AH™
6.15 Bis(4,4’-dimethyl-2,2’-bipyridine)cobalt(I) ion
6.15.1 Tris(4,4’-dimethyl-2,2’-bipyridine)cobalt(Il) ion
Co(4,4-Me,bpy),* + Col4,4 -Meqbpy)s®* = 2.5%x 10° 0.2 25  pr D.k. in deaerated soln. contg. fert- 85A034
Co(4,4-Me,bpy),?* + Co(4,4’-Me,bpy)s* BuOH, Co®* and 4,4’-dimethyl-2,2’-
bipyridine. k,=7.5x 107 Lmol™'s™;
K=50at/=0.1.
6.15.2 Hydrogenion
Co(4,4’-Me,bpy),* + H - -2x 108 25  pr 82A278
Co(4,4’-Me,bpy),(H)**
6.16 Tris(4,4’-dimethyl-2,2’-bispyridine)cobalt(I) ion
6.16.1 Tris(4,4’-dimethyl-2,2’-bipyridine)cobalt(Il) ion
Co(4,4’-Mebpy)s* + Co(4,4’-Me,bpy)s™* =  ~1x10° 5-7 25 pr D.k.in soln. contg. 1 x 10 mol L™ 82A278
of Co(II) complex, 1 X 107° mot L™
Co(I1I) complex and 0.1 mol Ll2-
PrOH.
6.16.2 4,4’-Dimethyl-2,2’-bipyridine, conjugate monoacid
Co(4,4-Me,bpy);* + 4,4’-Me,bpyH" — 43x% 108 44 25 pr. D.k. at 610 nm in soln. contg. 0.13 mol 83C017

Co(4,4’-Me,bpy);>* + [4,4’-Me,bpyH]'

L' 2-PrOH, 0.03 mol L™ acetic acid,
0.001 mol L™} CoSO, and 0.003-0.004
mol L™ 4,4’-dimethyl-2,2’-bipyridine;
k,=33x 10" Lmol™ s at pH 10.2.
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TABLE 6. Rate constants for cobalt transients — Continued

No. Reaction k(Lmol?sh) pH 1 #°C) Method Comment Ref.
6.17 5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatecobaltate(I) ion
6.17.1 Nitrous oxide
CoTPPS™ + N,0 ~ <3 x10? 13 21 pr DX. in N,O-satd. soln. contg. 1.5mol ~ 83A088
L' 2-PrOH.
6.17.2 lodomethane
COTPPS> + CH,l ~ CoTPPS* +"CHy +1° 3% 10° 8 21 pr DXk.at 495 and 510 nmand pbk.at  83A088
550 nm in N,O-satd. soln. contg. 1.5
mol L™ 2-PrOH, (0.5-1) x 10~ mol
L™! methyt iodide, (2-7) x 10~ mol
L™} CoTPPS*~ and 3 x 10~ mol L™
borate.
6.18 Cobal(l)amin
6.18.1 Nitrous oxide
B12s + N,O — 2.3 x10? 6.1 18-22 pur. Dk.at 385 nmand p.bk.at 313 nmin 771018
1.6 10° 8.0 N,O-satd. soln. contg. 2 x 1075 mo}
L™} cob(IT)alamin, 0.1 mol L™} formate
and 0.01 mol L™! phosphate buffer.
Effect of [buffer] on & reported.
6.18.2 Hydroxocob(IIl)alamin
B12s + B12a = B12r + Bl2r. 1.5%107 3.9- 22 pr D.k. at 390 and 460 nm in He- or T8A373
42 CO,-satd. soln. contg. 6 x 107> mol
L~ cob(Il)alamin, (0.6-2.4) x 107
mol L™ cob(I1l) atamin and 0.1 mol
L~! 2-PrOH; k decreases from 1.0 x
107 t0 2.9 x 10* L mol ™" s~ as pH
increases from 7.8 to 11.1.
6.19 3,10,17,24-Tetrasulfophthalocyaninecobaltate(I) ion
6.19.1 Hydrogen peroxide
Coftspe)™ + H,0, = ~2.5x10% pr. D.k. in N,O-satd. soln. contg, 0.1 mol ~ 83A238
L™ formate, 4 x 1077 mol L™ H,0,
and 6 x 107> mol L™ Coftspc)*~
6.19.2  Tris(2,2’-bipyridine)ruthenium(III) ion
Co(tspc)s— + Ru(bpy)33+ - Co(tspc)“_ + 2.9 x 108 13 f.p.log D.k. at 520 nm in dcacrated soln. 79A090
Ru(bpy)s* contg. 0.001-0.1 mol L™! HCY, 0.001-
0.01 mol L™ Ru(bpy);** and
Co(tspc)*™ (0Q).
6.20  3,10,17,24-Tetrasulfophthalocyaninecobaitate(I) ion dimer
6.20.1 First-order reaction
{Co(tspe)l,'% = 2 Cofspe)’™ 4457 1 fp. Dk. at 535 nm in deaerated soln. T3A300
contg. Co(tspc)*~, 2-PrOH and HCIO,.
6.21 N-Methyltetrakis(4-sulfonatophenyl)porphinatocobaltate(Il) radical anion
6.21.1 First-order reaction
[Co(N-Me)TPPS}*" - CH;CoTPPS* 2.0x10%s7! p.r. Dxk. and p.bk. at 530 nmin Ar-satd.  92G183
soln. contg. (1-10) x 107 mol L}
Co(N-Me)TPPS™ and 1% 2-PrOH.
6.22 Pentaamminecobalt(II) ion
6.22.1 First-order reaction
Co(NHj3)5?* — Co(NH3),2* + NH; 41x10%s7! 3 f.p. Condy. change in Ar-satd. soln. contg. 79A168

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995

Co(NH;)sCF** and 0.001 mol L™ HCL
Reaction preceded by fast elimination
of C1 from Co(NH;)sC1%*.
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TABLE 6. Rate constants for cobalt transients — Continued
No. Reaction k@Lmol™sy pH [ 1#(°C) Method Comment Ref.
6.23 Tetraammineccbalt(II) ion
6.23.1 First-order reaction
Co(NHy),** = Co(NH3);** + NH, 48%x10°s7! 3 f.p. Condy. change in Ar-satd. soln. contg. 79A168
Co(NH;)sCI** and 0.001 mol L™ HCL.
6.24 Tris(ammine)cobalt(Il) ion
6.24.1 First-order reaction
Co(NH;)3?* = Co(NH3),** + NH, 6.4x10*s7! 3- pr. Condy. change in Ar-satd. soln. contg. 77A234
45 Co(NH;)s>* or Co(NH3)sC1** or 761149
Co(NH3)sF** or Co(NHa,),Cl,* or
Co(NH3),Cl(H,0)** and ferr-BuOH.
6.25 Bis(ammine)cobalt(II) ion
6.25.1 First-order reaction
Co(NH;),?* — Co(NH;)?* + NH; 86x10%s7! 3- p.r. Condy. change in Ar-satd. soln. contg. 761149
4.5 Co(NH;)6>* or Co(NH3)sCI?* or
Co(NH3)sF?* or Co(NHs),Cl,* or
Co(NH;),CI(H,0)** and terr-BuOH.
6.26 Amminecobalt(Il) ion
6.26.1 First-order reaction
Co(NH3)* — Co?* + NH; L1x10%s7! 3- pr. Condy. change in Ar-satd. soln. contg. 761149
45 Co(NH;)s™* or Co(NH3)sCI?* or
Co(NHj)sF** or Co(NH,),Cl,* or
Co(NH5),CI(H,0)** and rert-BuOH.
6.27 Tris(ethylenediamine)cobalt(II) ion
6.27.1 First-order reaction
Co(en)f“ i Co(en)z2+ +en 68x10%s7! 2.3- 25  pr Condy. change in Ar-satd. soln. contg. 90A303
4.6 Co(en);** and 0.2 mol L™ terr-BuOH;
k=15x10%s" caled. for N-Co(il)
bond rupture [77A2341.
6.27.2 Hydrogen ion
Co(en);2* + H* = Co(en),?* + enH™ 6.6 x 10° 2.3- 25 pr Condy. change in Ar-satd. soln. contg. 90A303
4.6 C<7(':,n)33+ and 0.2 mot L™! rere-BuOH.
6.28 Bis(ethylenediamine)cobalt(Il) ion
6.28.1 First-order reaction
Co(en);®* - Co(en)** + en 5057 2.3- 25 pr. Condy. change in Ar-satd. soln. contg. 90A303
46 Cofen);™ and 0.2 mol L™! ter1-BuOH;
k=1.4x10%s" calcd. for N-Co(il)
bond rupture [77A234].
6.28.2 Hydrogen ion
Co(en),?* + H* — Co(en)?* + enH* 14x%10° 23- 25 pr Condy. change in Ar-satd. soln. contg. 90A303
4.6 Colen);> and 0.2 mot L' terr-BuOH.
6.29 Ethylenediaminecobalt(Il) ion
6.29.1 First-order reaction
Co(en)?* = Co?* +en 1457} 2.3- 25  pr. Condy. change in Ar-satd. soln. contg.  90A303
46 Co(en);>* and 0.2 mol L™! tert-BuOH;
k=1.7%10%s"" calcd. for N-Co(il)
bond rupture [77A234].
6.29.2 Hydrogenion
Co(en)** + H* = Co®* + enH* 32x10° 2.3- 25  pr. Condy. change in Ar-satd. soln. contg. 90A303
46 Co(en)33* and 0.2 moi L™! rers-BuOH.
J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995
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TABLE 6. Rate constants for cobalt transients — Continued

No. Reaction k(Lmols") pH I #(°C) Method Comment Ref.
6.30 Bis(diethylenetriamine)cobalt(II) ion
6.30.1 First-order reaction
Co(dien)f" - 1.8x104s7! 2.5- 25  pr Condy. change in Ar-satd. soln. contg. 77A234
4.5 Co(dien),>* and 0.2 mol L™} zerr-
BuOH. Rate constant refers to N-
Co(11) bond rupture.
6.31 Diethylenetriaminecobalt(Il) ion
6.31.1 First-order reaction
Co(dien)?* - 8.7x10%s7! 2.5- 25 pr Condy. change in Ar-satd. soln. contg. 77A234
45 Co(dien),** and 0.2 mol L™} zers-
BuOH. Rate constant refers to N-
Co(1l) bond rupture.
6.32 Triethylenetetraminecobalt(Il) ion
632.1 First-order reaction
Coftrien)?* — 21x10% s 2.5- 25  pr Condy. change in Ar-satd. soln. contg. 77A234
45 Co(trien)* and 0.2 mol L™ rert-
BuOH. Rate constant refers to N-
Co(I1) bond rupture.
6.32.2 Oxygen
Coltrien)** + O, + OH” — 22%10° 9.1- 02 f.p. PbXk. at 310 nm in soln. contg. 2 x 91A065
Co(trien)(0,)(OH)* 126 1075 mol L7 (trien)Co(u-OH -
0,)Cotrien)>*. Product suggested to
react with Co(trien)(H,0),%" to give
{trien)Co(OH)O,Co(H,0)(trien)>*
which gives (trien)Co(p-OH -
0,)Coftrien)>* with k=25~
6.33 Hydroxytriethylenetetraminecobalt(II) ion
6.33.1 Oxygen
Co(trien)(OHY* + O, — Co(trien)(0,)(OHy* 2.1 x 104 9.1- 02 f.p. Pbk. at 310 nm in soin. contg. 2 % 91A065
12.6 1075 mol L™ (trien)Co(u-OH, 1
0,)Coftrien)*. Product suggested to
react with Co(OH)(trien)(H,0)," to
give (trien)Co(OH)O,Co(OH)(trien)**
which gives (trien)Co(p-OH, -
0,)Co(trien)>* with k=4 x 107257
6.34 Nitrito(triethylenetetramine)cobal¢(II) ion
6.34.1 Oxygen
Co(trien)(NOy)* + O, — 32%10% 6.3 25  fp. Spectral changes in soln. contg. 92A191

Cotrien)(NU,)(O,)"

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995

Co(trien)(NO,),*. Product suggested
to react with Co(trien)(NO,),", k=9 x
102 L mot™ s to give
(trien)Co(NO,){(pt-
Oz)Cu(NOZ)(uicn)"*; ihe later
superoxo complex gives the peroxo
complex with k =<0.1 5"
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TABLE 6. Rate constants for cobalt transients — Continued

No. Reaction kLmol™'s)y pH 1 #°C) Method Comment Ref.

635 Tetraethyldiethylenetriaminecobalt(I) ion
6.35.1 Oxygen

Co(tetraen)** + 0, = Co(tetraen)(0;)** 1.0x 10° 6.3 25  fp. Spectral changes in soln. contg. 92A191
Coftetraen)(NO,)**. Product suggested
to react with Co(tetraen)(NO,)*", k =
8.2x 10 L mol™! 57 to give
(tetraen)Co(j1-O,)Coltetraen)™*; the
latter superoxo complex gives the
peroxo complex with k <0.1 7%,

6.36 Tris(acetylacetonato)cebaltate(I) ion
6.36.1 First-order reaction

Co(acac),” — Co(acac), + acac™ 8x 10357} 25  pr. Condy. change in He-satd. soln. contg. 79A297
5% 10~ mol L™! Co(acac)s, 0.1 mol
L™! terr-BuOH and varied [H*].
6.36.2 Hydrogen ion
Colacac);~ + H* — Co{acac), + acacH 7.2 % 10% 25 pr. Condy. chiange in He-sawd. soln. contg.  TIAZ9T
5x 10~ mol L™! Co(acac),, 0.1 mol
L™ terr-BuOH and varied [H'].

6.37 Bis(acetylacetonato)cebalt(Il)
6.37.1 First-order reaction
Cofacac), — Co(acac)* + acac™ 30s7! 25 pr Condy. change in He-satd. soln. contg. 79A297
5% 10~ mol L™! Co(acac);, 0.1 mol
L™ ter+-BuOH and varied [H']; k, ~
41x10°Lmol™!s7,
6372 Hydrogenion
Cu(acac), + H* — Co(acac)* + acacH 3.1 x10° 25 p.r. Condy. change in He-satd. suln. contg.,  79A297
5x107* mol L™! Co(acac);, 0.1 mol
L™! ters-BuOH and varied [H']; k, ~
7.5%10° Lmoi ! 57!,

6.38 Acetylacetonatocobalt(II) ion
6.38.1 First-order reaction
Co(acac)* = Co?* + acac™ 357! 25 pr Condy. change in He-satd. soln. contg. 79A297

5% 10~4mol L™! Co(acac);, 0.1 mol
L™ tert-BuOH and varied [H*].

638.2 Hydrogenion
Co(acacy” + H* —~ Co”™ + acacH 7.5 x 10* 25 pr Condy. change in He-said. soln. contg.  79A297

5% 10™* mol L™ Co(acac);, 0.1 mol
L tert-BuOH and varied [H*].

6.39 Tris(2,2’-bipyridine)cobalt(Il) ion
6.39.1 First-order reaction
Co(bpy);2* — Co(bpy),>* + bpy 3457 0.5- pr. D.k. at 270-340 nm in Ar- or N,O- 79A034
10.5 satd. soln, contg. (1-5) x 1075 mol L™!
Co(bpy);>* and MeOH, 2-PrOH, fert-
BuOH or formate; k, = 1.4 x 10° L
mol™ s, AtpHO03k=8s".
6392 Tris(2,2’-bipyridine)rnthenium(1I) ion
Co(bpy)s>* + Ru(bpy);>* — Co(bpy)s>* + 13x108 1.0 fpJog  Soln. contg. Ru(bpy);** and 82F048
Ru(bpy);”* Co(bpy);>* (OQ).

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995
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TABLE 6. Rate constants for cobalt transients — Continued

No. Reaction k(Lmoi?'s™ pH I

#(°C) Method

Comment Ref.

6.39 Tris(2,2’-bipyridine)cobalt(Il) ion — Continued

6.39.2 Tris(2,2’-bipyridine)rutheninm(III) ion — Continued
2.4%x10° 1.0

6393 'l‘ris(4-triethylphosphonio-2,2’-bipyridine)ruthenium(l’ll) ion

Co(bpy)s>* + Ru[4-(Et;P)bpyl,** — 22x10% 1.0
Co(bpy);*>* + Ru[4-(Et;P)bpyls>*

6394 'Tris(1,10-phenanthroline)ruthenium(III) ion

Co(bpy)s?* + Ru(phen);> — Cotbpy)® +  1.9x 108 0.25
Ru(phen);**

6.39.5 Tris(4,7-dimethyl-1,10-phenanthroline)ruthenium(IIl) ion
Co(bpy);>* + Ru(4,7-Me,phen);>* — 3.1x10° 0.25

Co(bpy)s** + Ru(4,7-Me,phen);**

6.39.6 Tris(3,4,7,8-tetramethyi-1,10-phenanthroline)ruthenium(III) ion

Co(bpy)s** + Ru(3,4,7,8-Me phen)s>* - 2.0x107
Co(bpy)s*>* + Ru(3,4,7,8-Me,phen),?*

0.25

6.40 Tris(1,10-phenanthroline)cobalt(Il) ion
6.40.1 Tris(2.2’-bipyridine)ruthenium(II) ion

Co(phen);** + Ru(bpy);>* — Co(phen)y>* +
Ru(bpy);**

14x 108 1.0

6.40.2 Methylene Blue, radical cation

Co(phen);** + [MB]'** + H* — Co(phen),™*
+MBH*

1.3x10%

6.41 3,10,17,24-Tetrasulfophthalocyaninecobaltate(II) ion
6.41.1 Diiodine radical ion

Coftspe)*™ +1,"™ = 6.7x 10° 1 1.0

6.41.2 Tris(2,2’-bipyridine)rutheninm(IIl) ion

Co(tspc)*~ + Ru(bpy)s> = Coftspc)*™ +
Ru(bpy);**

4.5x 107

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995

25 fpJlog

f.p.

f.p.Joq

f.p.foq

f.p./oq

25  fplog

f.p.foq

f.p.

f.p.foq

D.k. at 675 nm in soln. contg. 7.5 X
1075 mol L™! Ru(bpy);2* and (0.5 or
1.0) x 1673 mol L™ Co(bpy);>* (0Q);
studied at 5-25°C, E; =-11.8 k)
mol ™.,

80A003

Soln. contg. Ru({4-(EtsP)bpy);>* and
Colbpy)s™ (0Q.

82F048

Pbk. at 420-450 nm in soln. contg. 1 ~ 85S022
x 10 *mot L} Ku(phell,:‘f', 0.25 mol

L7 LiCl and (2-6) x 10~ mol L™

Co(bpy)s* (0Q); k=2.5x10%in

presence of 0.166 mol L™ Na,S0, and
4.8x10” L mol™ s7' in 50% aqueous
acetonitrile contg. 0.25 mol L™! LiCl.

Pbk. at 420-450 nm in soln. contg. 1
x 107 mol L™f Ru(4,7-Me,phen);**,
0.25 mol L™! LiCl and (2-6) x 10~
mol L™ Cotbpy)s>* (0Q); k= 5.1 x
108 in presence of 0.166 mol L™
Na,SO, and 2.2 x 10" L mol™ sV in
50% aqueous acetonitrile contg. 0.25
mol L™ LiCL.

858022

Pbk. at 420-450 nm in 50% aqueous
acetonitrile soln. contg. 1 x 10~* mol
L™! Ru(3,4,7,8-Me,phen);2*, 0.25 mol
L7 LiCl and (2-6) x 104 mol L™!
Co(bpy)s™ (0Q).

855022

Dk. at 675 nm in soln. contg. 7.5 X
1075 mol L™! Ru(bpy);* and (0.25-
2.0)x 1072 mol L™ Co(phen),** (0Q);
the same value was obtained under
pseudo-first order conditions with
addn. of 1.0 x 107 mol L™}
Co(phen);*; studied at 5-25 °C, E, =
4.6 +3.7kJ mol™}.

80A003

D.k. at 520 nm in soln. contg.
methylene blue and CO(phCﬂ)33+ (0Q).

82A290

D.k. at <420 nm in soln. contg. 79A090
Coftspe)(Hy0) (D (n = 1,2),0.1

mol L™ Nal and 0.1 mol L™ HCIO,.

D.k. at 580 nm; mixed dimer contg.
0.005-0.01 mot L™! Ru(bpy);>* and
(1-5) x 107 mol L™ Co(tspc)>™ (0Q).

79A090
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TaBLE 6. Rate constants for cobalt transients — Continued

No. Reaction k(Lmol'l sh pH I #°C). Method Comment Ref.

.42 Chloro(pentacyano)cobaltate(Il) ion

6.42.1 First-order reaction

Co(CN)5CI*™ — Co(CN)s>™ + CI™ >1x108s7! 45- p.r. Condy. change in soln. contg. 771003
55 Co(CN)sCI>~ and 0.5 mol L™! zert-
BuOH.

6.43 Pentacyanocobaltate(Il) ion
6.43.1 First-order reaction

Co(CN)s>™ = Co(CN),*~ + CN~ 1.1x10%s7! 45- pI. Condy. change in soln. contg. 771003
55 Co(CN)¢*~ or Co(CN)sCI*~ and 0.5
mol L™} tert-BuOH.

6.44 Tetracyanocobaltate(IT) ion
6.44.1 First-order reaction
Co(CN),>~ =+ Co(CN);” + CN~ 28s7! 4.5- pr. Condy. change in soln. contg. 771003
5.5 Co(CN)g>™ or Co(CN)5C1>~ and 0.5
mol L~ zerr-BuOH.
6.45 Tris(glycinato)cobaltate(II) ion
6.45.1 First-order reaction

Co(Gly);™ = Co(Gly), + Gly~ 42x10%s7! 3.0- 25 pr. Condy. change in Ar-satd. soln. contg.  90A303
45, 0.003 mol L™} Co(Gly); and 0.2 mo}
8.5 L™! ter1-BuOH.
6.45.2 Hydrogen ion
Co(Gly);~ + H* = Co(Gly), + GlyH 2.7x107 3.0- -25 pr Condy. change in Ar-satd. soln. contg. 90A303
45 0.003 mol L™! Co(Gly); and 0.2 mol
L™ tert-BuOH.

6.46 Bis(glycinato)cobalt(II)

6.46.1 First-order reaction

Co(Gly), — Co(Gly)* + Gly~ 35x10%s7! 3.0- ~25 pr. Condy. change in Ar-satd. soln. contg. 90A303
4.5, 0.003 mot L™ Co(Gly); and 0.2 mol
8.5 L ters-BuOH.
6.46.2 Hydrogen ion
Co(Gly), + H = Co(Gly)* + GlyH 8.1x10° 3.0- ~25 pr Condy. change in Ar-satd. soln. contg. 90A303
45 0.003 mol L™! Co(Gly); and 0.2 mol
L tert-BuOH.

6.47 Glycinatocobalt(Tl) ion
6.47.1 First-order reaction
Co(Gly)* = Co?* +Gly~ 4957 3.0- ~25 prn Condy. change in Ar-satd. soln. contg. 90A303

45 0.003 mol L™! Co(Gly); and 0.2 mol
L} ter-BuOH.

647.2 Hydrogenion

Co(Gly)* + H* > Co®* + GlyH 2.1x10* 3.0- 25 pr Condy. change in Ar-satd. soln. contg.  90A303
4.5 0.003 mol L™ Co(Gly); and 0.2 motl
L7 tert-BuOH.

6.48 Ethylenediaminetetraacetatocobaltate(II) ion
6.48.1 Tris(2,2’-bipyridine)ruthenium(II) ion

CoEDTA?™ + Ru(bpy);>* — CoEDTA™ + 9x10° 475 25 In 0.05 mol L™ acetate buffer. 85F089
Ru(bpy),**

6.48.2 5,10,15,20-Tetrakis(1-methylpyridinium-4-yl)porphinatozinc(Il) ion, radical cation
CoEDTA?™ + [ZnTMpyP)'** - CoEDTA™ +  ~2.2x 10° fpJog  Dk.at 700 nm in Ar-satd. soln. contg.  85A430
ZnTMpyP** ZnTMpyP** and CoEDTA™ (OQ).

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995
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TABLE 6. Rate constants for cobalt transients — Continued

No. Reaction k@Lmol sy pH I H°C) Method Comment Ref.
6.49 1,4,8,11-Tetraazacyclotetradecanecobalt(II) ion
6.49.1 Oxygen
Co(cyclam)?* + O, — Co(cyclam)(0,)** 1.2x107 1-7 0.001- 25 fp. P.b.k. at 360 nm in soin. contg. {1-5)x 90A079
0.1 107 mol L™! CH;Co(cyclam)?* or
(‘n(r:yclm'n)(()2)2+ or
CH,CH,CH,Co(cyclam)?* and (0.25-
1.26)x 10 mol L™ 0,; k, =63 s~ at
I=1.0 [80M397).
6.50 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradecanecobalt(Il) ion
6.50.1 Oxygen
Co(aneN,)** + O, — Co{aneN4)(02)2+ 50x10¢ 1-7  0.001- 25 fp. P.b.k. at 360 nm in soln. contg. 2 X 90A079
0.t 10~ mo! L™ CH;Co(aneN,)*" or
Co(aneN,4)(0,)** and (0.25-1.26) x
103 mol L™ Oy k. = 1.7 % 10% 578
6.51 1,8-Diamine-3,6,10,13,16,19-hexaazabicyclof6.6.6]eicosanecobalt(Il) ion, conjugate diacid
6.51.1 Tris(1,10-phenanthroline)ruthenium(III) ion
Co(diamsarH,)** + Ru(phen),>* - 7.9 % 10% 1 02 25 fpdoqg  Pbk.at450 nmin soln. contg. (2-5)x 84A238
Co(diamsarH,)>* + Ru(phen),** 1075 mol 1.7 Ru(phen),2*, 0.001-
0.007 mol L™! Co(diamsar)** (OQ),
and 0.1 mol L™! HCIL.
6.52 1,8-Diamino-3,6,10,13,16,19-hexaazabicyclo[6.6.6]eicosanecobalt(II) ion
6.52.1 Tris(1,10-phenanthroline)ruthenium(II) ion
Co(diamsar)?* + Ru(phen);>* - 9.6 %10’ 83 0.2 25 fplog  Pbk.at450 nmin soln. contg. (2-5)x 84A238
Co(diamsar)>* + Ru(phen);** 107 mol L™! Ru(phen),?*, 0.001-
0.007 mol ™! Co(diamsar)** (0Q),
0.1 mol L™ LiCl and 0.05 mol L™! N-
ethylmorpholine.
6.52.2 Tris(5-chloro-1,10-ph throline)ruth (1) ion
Co(diamsar)** + Ru(5-Clphen);>* - 1.7x 108 81 02 25 fpfoq  Pbk.at450 nmin soln. contg. 0.2 84A238
Co(diamsar)** + Ru(5-Clphen);2* mol L™! LiCl, 0.05 mol L™ N-
ethylmorpholine, (2-5) x 107> mol L™}
Ru(5-Clphen),** and 0.001-0.007 mol
L™ Co(diamsar)™* (0Q).
6.52.3 Tris(4,7-dimethyl-1,10-phenanthroline)ruthenium(IIl) ion
Co(diamsar)?* + Ru(4,7-Meophen);** — 3.1x107 83 02 25 fpfog  Pbk. at450 nmin soln. contg. 0.2 84A238
Co(diamsar)?* + Ru(4,7-Me,phen),>* mol L™ LiCl, 0.05 mol L™ N-
ethylmorpholine, (2-5) x 1075 mol L™’
Ru(5-Clphen);** and 0.001-0.007 mol
L™} Co(diamsar)** (0Q).
6.53 8-Methyl-1,3,13,16-tetraaza-6,10,19-trithiabicyclo{6.6.6]eicosanecobalt(II) ion
6.53.1 Tris(2,2’-bipyridine)ruthenium(III) ion
Co(AZAcapten)” + Ru(bpy)™* - ~5x 108 fpoq  Pbk.at 470 nmin soln. contg. 85F222
Co(AZAcapten)’” + Ru(bpy),** Ru(bpy);>" and Co(AZAcapten)**
(0Q).
6.54 1,3,6,8,10,13,16,19-Octaazabicyclo[6.6.6]eicosanecobalt(II) ion
6.54.1 Tris(2,2’-bipyridine)ruthenium(III) ion
Cofsep)®* + Ru(bpy);** — Co(sep)** + 55x 108 02 25 fpJog Pbk. at450 nminsoln. contg. (2-5)x 84A238

Ru(bpy);**

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995

1075 mol L™! Ru(bpy);** and 0.001-
0.007 mol L™} Co(sep)>* (OQ).
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TABLE 6. Rate constants for cobalt transients — Continued

“. Reaction E@Lmollshy pH I #H°C) Method Comment Ref.

054 1,3,6,8,16,13,16,19-Octaazabicyclo[6.6.6]eicosanecebalt(Il) ion — Continued
©.54.2 Tris(1,10-phenanthroline)ruthenium(IH) ien

Cofsep)®” + Ru(phen);>* — Co(sep)™ + 6.4x10° 02 25 fplog  Pbk. at450 nminsoln. contg. (2-5)x 84A238
Ru(phen),2* 107 mol L™ Ru(phen);** and 0.001-
0.007 mol L™ Co(sep)** (OQ).

6.54.3 Tris(5-chloro-1,10-phenanthroline)ruthenium(III) ion

Co(sep)?* + Ru(5-Clphen);** — Co(sep)®* + 8.2 10 0.2 25 fpfog  Pbk.at450 nmin soln. contg. (2-5)x 84A238
Ru(5-Clphen),%* 1075 mol L™! Ru(5-Clphen),** and
0.001-0.007 mol L™ Co(sep)** (OQ).

6.54.4 Tris(4,7-dimethyl-1,10-phenanthroline)ruthenium(III) ion

Co(sep)* + Ru(41,7-Me2phen)33+ g 5.4x 108 0.2 25 {plog  Pbk. at 450 nmin soln. contg. (2-5)x 84A238
Co(sep)** + Ru(4,7-Me,phen);** 107 mol L™! Ru(5-Clphen),>* and
0.001-0.007 mol L™ Co(sep)** (0Q).

6.55  2,3,9,10-Tetramethyl-1,4,8,11-tetraazacyclotetradeca-1,3,8,10-tetraenecobalt(Il) ion
6.55.1 Tris(2,2’-bipyridine)ruthenium(lll) ion

Co(MegtetraeneN 4)** + Ru(bpy)s™* — 2.1x 107 0.1 25 fpJog  Pbk. at 443 nmin soln. contg. 90A221
Co(MegtetraeneN »)** + Ru(bpy);>* Ru(bpy);** and Co(Me,tetraeneN )
(00Q).

6.56 2,3,9,10-Tetramethyl-1,4,8,11-tetraazacyclotetradeca-1,3,8,10-tetraenecobalt(Il) ion, superoxide adduct
6.56.1 2,3,9,10-Tetramethyl-1,4,8,11-tetraazacyclotetradeca-1,3,8,10-tetraenecobait(Il) ion, superoxide adduct

Co(MetetraeneN )(0,)* + 2.1 x10° 8.0 p.r. D.k.in soln. contg. 4x 10" mol ™! 771028
Co(MetetraeneN ,)(O,)* — ColMe tetraeneN )2 00013 mol 1.7
0, and 0.25 mol L™ tert-BuOH.

6.57 Iminodiacetatocobaltate(IT) ion, superoxide adduct
6.57.1 Iminodiacetatocobalt(II)

ColDA(O,)™ + ColDA — 2.4x 105 7 pI. D.k. in O,-satd. soln. contg. 0.001 mol 84A284
IDACo(0,)ColDA™ L™} ColIDA, 0.05 mol L™ formate and
0.001 mol L™! phosphate.

6.58 Ethylenediaminetetraacetatocobaltate(Il) ion, superoxide adduct
6.58.1 Ethylenediaminetetraacetatocobaltate(II) ion, superoxide adduct

CoEDTA(O,)%" + CoEDTA(O2)® 2x105° 9 p.r. D.k. at 330 nm in Oy-satd. soln. contg. 84A249
0.1 mol L™ formate, 0.01 mol L™
borate and 2.5 x 107 mol L™
CoEDTA?". Reaction suggested to
generate (Cn(")FDTAZ‘, 022") which
decays with k=3 x 107357 to give
Co(II)EDTA™ + "OH + OH™.

6.59 Iminodiacetatocobalt(Il), H-abstraction preduct
6.59.1 Iminodiacetatocobalt(Il)

Co[IDA-H]" + CoIDA — 3.5%10° 7 p.r. D.k. in N;O-satd. soln. contg. ColDA ~ 84A284
and 0.001 mol L™! phosphate.

6.68 Nitrilotriacetatocobaltate(Il) ion, H-abstraction product
6.60.1 First-order reaction
Co[NTA-H]"~ 5% 103571 p.r. D.k. in N,O satd. soln. contg. 1% 1074 78A436
mot L) Co(NTA)™. Reaction
followed or paralleled by second-order
decay, k=2.5%107,1x 105 3.8x
10%,2x 105 L mol™! 57 at pH 3.7, 5.0,
6.5 and 10.0, respectively.
#For different results see the following
entry.
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TABLE 6. Rate constants for cobalt transients — Continued

No. Reaction kLmol™shy pH I #(°C) Method Comment Ref.
6.60 Nitrilotriacetatocobaltate(Il) ion, H-abstraction product — Continued
6.60.2 Nitrilotriacetatocobaltate(II) ion, H-abstraction product
Co[NTA-H]'~ + Co[NTA-H]'™ ~ 47x10% 7 P Dk. at 250 nm in N,O-satd. soln. 79A255
contg. CoNTA™ and 0.001 mol L™}
phosphate.
*For different results see the preceding
entry.
6.61 Ethylenediaminetetraacetatocobaltate(Il) ion, H-abstraction product
6.61.1 First-order reaction
Co[EDTA-H]'Z — 9x10°%s™ pL. D.k.in N,O-satd. soln. contg. 4 x 107 78A436
mol L™ Co(EDTA)”". Reaction
followed or paralleled by pH-
dependent second-order decay, k ~ 1.5
% 10%,3.8 x 10% and 2.5 x 10* L mol ™!
s~! at pH ~3.5, 6 and 10, respectively;
values obtained from graph.
6.62 3,10,17,24-Tetrasulfophthalocyaninecobaltate(II) ion, superoxide adduct
6.62.1 3,10,17,24-Tetrasulfophthalocyaninecobaltate(II) ion, superoxide adduct
Coltspe)(0,)% + Colspe)(0,)°>~ — 3.4 x 107 7.5 pr. D.X. in Op-sawd. soln. comg. (1-10) x  89A497
107 mol L™ Co(tspe)*~ and
phospshate buffer; unclear whether &
or 2k.
6.63 1,4,8,11-Tetraazacyclotetradecanecobalt(I) ion, dioxygen adduct
6.63.1 Iron(Il)ion
Co(cyclam)(0,)%* + Fe?* — 6.3 x 107 1 25 fp. D.k. at 360 nm in soln. contg. O,, 90A079
CH;Co(cyclam)?*, Fe?* and 0.1 mol
L™ HCIO,.
6.64 5,10,15,10-Tetrakis(1-methylpyridyl)porphinato(thiocyanato)cobalt(II) ion
6.64.1 First-order reaction
CoTMpyP(SCN)** = SCN™ + CoTMpyP*"*  7x 10%s™! p.r. D.k. in N,-satd. soln. contg. 90B077
Co(IDTMpyP(SCN)** and 5% 2-
IrOll
6.65 Cobaltocene
6.65.1 Hydrogen ion
CoCp, + H* — 42 0.3- p.r. D.k. at 340 nm in Ar-satd. soln. contg. 88A066
2.1 ~1075 mol L™! CoCp,* and 0.0081-
0.47 mol L1 H*,
6.66 Pentaammine(l-methyl-4,4’-bipyridiniuni)cobalt(III) ion, electron adduct
6.66.1 Pentaammine(i-methyl-4,4’-bipyridinium)cobalt(IIT) ion
{Co(NH;)5(mbpy)]">* + Co(NH;)s(mbpy)** 5.4 x 107 7.2 25  pr DxX. at 600 nm in N,O-satd. soln. 89A115
-+ CO(INH3)s(mbpy)™ + Co(INHz3)s(rmbpy)** conig. (5-200) x 10~° mol L~!
Co(NH;)s(mbpy)** and 0.1 mol L™
formate.
6.66.2 Pentaammine(1-methyl-4,4’-bipyridinium)cobalt(11I} ien, electron adduct
[Co(NH;)s(mbpy)]">* + 1.2x10% 7.2 25 pr. D.k. at 600 nm in N,O-satd. soln. 89A115

[Co(NH;)s(mbpy)}'>* ~ Co(NH3)5(mbpy)**
+ [Co(NH3)s(mbpy)]">*
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contg. (5-200) x 107 mol L™
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TABLE 6. Rate constants for cobalt transients —— Continued
;30. " Reaction k(L mol™! s’l) pH I t(°C) Method Comment Ref.
6.67 Pentaammine(4-nitrobenzoato)cobalt(IIl) ion, electron adduct
6.67.1 Oxygen
[Co(NH3)50,CCeH,-4-NO,T™* + 0, = 22%10° 6.9 pr. D.k. in soln. contg. 0.001 mol L™ 771027
pentaammine(4-
nitrobenzoato)cobalt(III) ion, 0.1 mol
L™ formate, 1 x 10~ mol L™! O, and
0.023 mol L™! N,0.
6.67.2 2-Methyl-1,4-naphthoquinone
[Co(NH;)50,CCgH-4-NO,I™* + 2-CH3NQ 1.6x10° 6.7 pr. D.k. and p.b.k. in soln. contg. -0.002 771027
- Co(NH3)s0,CCgH,-4-NO,2* + mol L™ pentaammine(4-
[2-CH3NQI ™ nitrobenzoato)cobalt(IIl) ion, 0.1 mol
L formate, 5 x 107 mol L™
menaquinone and 0.025 mol L1 N,O.
6.68 Pentaammine[4-(aminocarbonyl)-1-(carboxymethyl)pyridinio]cobalt(Ill) radical anion
6.68.1 Pentaammine[4-(aminocarb0nyl)-1-(carboxymethyl)pyridinio]cobalt(III)'ion
[Co(NH3)5(0,CCH,py-4-CONH,)] > + 1.5%10° 4.5- 2 pr D.k. in N,O-satd. soln. contg. (5-30) x  83B029
Co(NH,)5(0,CCH,py-4-CONH,)** — 5.5 107° mot L™! CoL?* and 0.1 mol L™
Co(NH3)5(0,CCH,py-4-CONH)** + 2-PrOH or formate.
Co(NH,)5(0,CCH,py-4-CONH,)**
6.69 Pentaammine[4-(aminocarbonyl)-1-(carboxymethyl)pyridinio]cobalt(IIl) radical, protonated
6.69.1 Pentaammine[4-(aminocarbenyl)-1-(carboxymethyl)pyridinio]cobait(IIX) ion
[Co(NH;)s(HO,CCH,py-4-CONH,)I** + 1.6 x 10° 1 22 pr D.k. in N,O-satd. soln. contg. (5-30)x  83B029
Co(NH3)5(0,CCH,py-4-CONH,)** - 1075 mol L™} CoL* and 0.1 mol L™
Co(NH3)5(02CCH2py-4-CONH2)3"' + 2-PrOH or formate.
Co{NH;)5(0,CCH,py-4-CONH,)** + H*
6.70 Pentaammine{4-(aminocarbonyl)-1-(1-carboxyethyl)pyridiniojcobalt(IIl) radical anion
6.70.1 Pentaammine[4-(aminocarbonyl)-1-(1-carboxyethyl)pyridiniojcobalt(III) ion
[Co(NH3)5(02CCH(CH3)py-4-CONH2)]'Z+ + 14x10° 4.5- 22 pr D.k. in N,O-satd. soln. contg. (5-30) x  83B029
Co(NH,)5(0,CCH(CH;)py-4-CONH,)** —+ 55 1075 mol L™} CoL** and 0.1 mol L™!
Co(NH3)5(02CCH(CH3)py-4-CONH2)3" + 2-PrOH or formate.
Co(NH,)5(0,CCH(CH3)py-4-CONHp)**
6.71 Pentaammine[4-(aminocarbonyl)-1-(1-carboxyethyl)pyridiniolcobalt(IIl) radical, protonated
6.71.1 Pentaammine[4-(aminocarbonyl)-1-(1-carboxyethyl)pyridinio]lcobalt(ItI) ion
[Co(NH3)s(HO,CCH(CH,)py-4-CONH)I'* 1.5 x 108 1 22 pr. D.X. in N,O-satd. soln. contg. (5-30) x  83B029
+ Co(NH3)5(0;CCIK(Clig)py-4-CONIL)>* > 1075 mol L™! CoL* and 0.1 mol L™}
Co(NH3)5(02CCH(CH3)py-4-CONH2)3+ + 2-PrOH or formate,
Co(NH,)5(0,CCH(CH,)py-4-CONH,)?* +
H+
6.72 Pentaammine[4-(aminocarbonyl)-1-(1-carboxypropyl)pyridinio]cobalt(IIl) radical anion
6.72.1 Pentaammine[4-(aminocarbonyl)-1-(1-carboxypropyl)pyridinio]cobalt(II) ion
[CO(NH4)5(0+C(CH,)spy-4-CONH,)]"2* + 1.0x 108 4.5- 22  pr. D.k. in N,O-satd. soln. contg. (5-30) x  83B029
Co(NH3)5(0,C(CH,);py-4-CONH,)** - 5.5 1075 mol L™! CoL3* and 0.1 mol L™}
Co(NH;)5(0,C(CH,);py-4-CONH,)** + 2-PrOH or formate.
Co(NH3)5(0,C(CH,)spy-4-CONH,)**
6.73 Pentaammine{4-(aminocarbonyl)-1-(1-carboxypropyl)pyridiniolcobalt(IIl) radical, protonated
6.73.1 Pentaammine[4-(aminocarbonyl)-1-(1-carboxypropyl)pyridinio]cobalt(IIl) ion
[Co(NH3)5(H02C(CH2)3py-4-CONH2)]'3+ + 3.0x107 1 22  pr D.k. in N,O-satd. soln. contg. (5-30) x  83B029
Co(NH3)5(0,C(CH,)3py-4-CONH,)>* — 1075 mol L™! CoL** and 0.1 mol L™
Co(NH,)5(0,C(CH,);py-4-CONH,)* + 2-PrOH or formate.

Co(NH,)s(0,C(CH,);py-4-CONH,)** + H*
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TaBLE 6. Rate constants for cobalt transients — Continued

No. Reaction k(L mol™! s_]) pH I t(°C) Method Comment Ref.
6.74 3,10,17,24-Tetrasulfophthalocyaninecobaltate(IH) radical anion (reduced ligand)
6.74.1 Oxygen
[Coltspe)]™ + 0, = 1.7x10° 1-3 f.p. D.k. at 520 nm in soln. contg. T9A090
[Coltspc)1, 5, 4.8 and 16 x 10~ mot
L' 0, and 0.001-0.1 mol L™! HCIO,.
6.75 3,10,17,24-Tetrasulfophthaiocyaninecobaltate(IIl) radical anion (oxidized ligand)
6.75.1 2-Propanol
[Co(tspc)]'z’ +2-PrOH — 26x%10° 1 f.p. Dxk. at 480 nm in soln. contg. 79A090
[Coftspc)],®, 0.1-0.6 mol L™! 2-PrOH
and 0,1 mol L™! HCIO,.
6.76 - Dibromo(iminodiacetato)cobaltate(III) ion
6.76.1 First-order reaction
ColDABr,” = ColDA(Br) + Br~ 9.5x10%s~! 7 p.r. Pb.k. at 270 nm in N,O-satd. soln. 84A284
contg. 0.1 mol L™! NaBr, CoIDA and
0.001 mol L™! phosphate.
6.77 Bromo(iminodiacetato)cobalt(III)
6.77.1 First-order reaction
CoIDA(Br) - ColDA* + Br™ 5.4x10%s7! 7 pr. D.k. at 270 nm in N,O-satd. soln, 84A284
contg. 0.1 mol L1 NaBr, ColDA and
0.001 mol L™ phosphate.
6.78 Hydroxy(iminodiacetato)cobalt(III)
6.78.1 First-order reaction
CoIDA(OH) — ColDA™ + OH™ 12x10%s7} 7 pr. D.k.in NyO-satd. soln. contg. CoIDA  84A284
and 0.001 mol L™} phosphate.
6.7¢ Ethylenediaminetetraacetatocobaltate(IIl) ion, superoxide adduct
6.79.1 Ethylenediaminetetraacetatocobaltate(III) ion, superoxide adduct
CoEDTA(O,)*” + CoEDTA(0,)* +2H,0 3.4 x10? 9 p.r. D.k. at 330 nm in Oy-satd. soln. contg.  84A249
~ 0y + Hy0, + 2 OH™ +2 CoEDTA™ 0.1 mol L™! formate, 5 x 107 mol L™
CoEDTA™ and 0.01 mol L™ borate.
6.80 Hydrido-N-rac-5,7,7,12,14,14-hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienecobalt(III) ion
6.80.1 Carbon dioxide radical anion
N-rac-Co(4,11-dieneN,)(Hy>* + CO, ™ — 6x10° 25 pr. Y1AS13
6.81 Hydrido-prim-N-rac-5,7,7,12,14,14-hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienecobalt(IIl) ion
6.81.1 2-Hydroxy-2,2-dimethylethyl
prim-N-rac-Co(4,11-dieneN)(H)** + 2x 108 25  pr Estd. from d.k. in soln. contg. 0.5 mol  91A513
*CH,C(CH3),0H — tert-BuOH + L7! terr-BuOH and H,PO,".
N-rac-Co(4,11-dieneN,)**
6.82 Hydroxymethyl(5,7,7,12,14,14-hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-diene)cobalt(III) ion
6.82.1 First-order reaction
HOCH,Co(4,11-dieneN,)?* — 0157t 1-6 p.I. D.k. in N,O-satd. soln. contg. (1-10) x  78A200
N-rac-Co(4,11-dieneN,)” + HCHO + H” 107 mol L™ Co(4,11-dieneN,)** and

1 mol L™} MeOH.
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TABLE 6. Rate constants for cobalt transients — Continued

VNOA Reaction k@Lmoltshy pH I t(°C) Method Comment Ref.

6.83 1-Hydroxyethyl(5,7,7,12,14,14-hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-diene)cobalt(IIT) ion

6.83.1 First-order reaction

HOCH(CH,)Co(4,11-dieneN,)** -2x103s7! 1 pr. D.k. in N,O-satd. soln. contg. (1-10)x  78A200
1005 7 107 mol L™ Co(4,11-dieneN,)** and
1 mol LI BtOH.

0.84 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-diene(2,2,2-trifluoro-1-hydroxyethylcobalt(Ill) ion
6.84.1 First-order reaction

HOCH(CF,)Co(4,11-dieneN** = 6x10%s7! 6 pI. D.k. in N,O-satd. soln. contg. (1-10) x  78A200
10 mol L™! Co(4,11-dieneN,)** and
1 mol L™} CF3CH,0H.

6.85 1,2-Dihydroxyethyl(5,7,7,12,14,14-hexamethyl-1,4,8,11-tetraazacycloietradeca-4,11-dicne)cobal((TH) ivn
6.85.1 First-order reaction

HOCH,CHOHCo(4,1 1-dieneN4)2+ - 1557t 35 p.r. D.k. in NyO-satd. soln. contg. (1-10) x  78A200
HCOCH,Co(4,11-dieneN)?* + H,0 457! 5.0 10~ mol L™! Co(4.11-dieneN,)** and

1 mol L™! ethylene glycol. Product

decays to Co(4,1 l-dieneN4)3*' +

CH,CHO with k=1.3+1.5x 105(H"]

s7L.

6.86 1-Methylethyltetrakis(4-sulfonatophenyl)porphinatocobaltate(II) ion

6.86.1 First-order reaction

(CHj3),CHCOTPPS*~ — CoTPPS®™ + €33x107's! 8 21 pr D.k. in N,0-satd. soln. conmg. 5 x 105 83A088
CH,CH=CH, + H* 2957 13 mol L™! CoTPPS*~ and 0.02 mol L™
diisopropyl sulfoxide.

6.87 Hydruxymethyltetrakis(4-sulfonatophenyl)porphinatocobaltate(III) ion

6.87.1 First-order reaction

HOCH,CoTPPS*” - CoTPPS>™ + HCHO+ 3.6 x 10?57} 8 21 pr DXk.at 565 nmand pbk.at 450 and  83A088
H* 490 nm in N,O-satd. soln. contg. 5 x

1075 mol L™ CoTPPS*~ and 1.5 mol

L' MeOH.

6.88 1-Hydroxy-1-methylethyltetrakis(4-sulfonatophenyl)porphinatocobaltate(IIl) ion

6.88.1 First-order reaction

HO(CH;),CCOTPPS*™ — CoTPPS®™ + 62x10%s7! 8 21 pr. Dk.at 555 nmand pbk.at 450 and  83A088
CH,COCH, + H* 515 nm in N,O-satd. soln. contg. 5 x

10~% mol L™ CoTPPS*~ and 1.5 mol

L™ 2-PrOH.

6.89 (Methyl)-3,10,17,24-tetrasulfophthalocyaninecobaltate(IIl) ion
6.89.1 Water

CH;Coftspc)*™ + H,0 - Coftspe)>™ + CH,+ 3.0 s 6.1 pr. D.k. at 450 nm in N,O-satd. soln. 89A150
OH™ contg. 0.1 mol L™} DMSO and 2 x

1075 mol L™! Cotspc)*™. Reaction

preceded by first-order process, &k = 2.5

x10%s7!, suggested to represent

radical migration from ligand to metal

center.
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TABLE 6. Rate constants for cobalt transients — Continued

No. Reaction k(Lmol s pH I t(°C) Method Comment Ref.
6.90 (2-Hydroxy-2,2-dimethylethyl)-3,10,17,24-tetrasulfophthalocyaninecobaltate(IIl) ion
6.90.1 First-order reaction
HOC(CH;),CH,Coltspc)*™ — 1557 6.1 p.r. D.k. in N;O-satd. soln. contg. fert- 89A150
(CH3)2C=CH2Co(tspc)3' +QOH" BuOH and Cn(tspc)“'. Reaction
preceded by first-order process, k=2 X
10% 57!, suggested to represent radical
migration from ligand to metal center.
Reaction followed by first-order
process, k=4 s suggested to
represent formation of Co(tspc)®~ and
(CH3),C=CH,.
691 (2-Hydroxy-1-methylpropyl)-3,10,17,24-tetrasulfophthalocyaninecobaitate(III) ion
6.91.1 Water
CH3CHOHCH(CH3)Co(tspc)4‘ +H,0 ~ 657! 6.1 pr. D.k. in N,O-satd. soln. contg. 2-butene  89A150
Co(tspc)>™ + OH™ + CHy;CH=CHCH, and Co(tspc)*~. Reaction preceded by
first-order pracess, k=2.4 x 103¢7! ,
suggested to represent radical
migration from ligand to metal center.
6.92 (2-Hydroxyethyl)-3,10,17,24-tetrasnlfaphthalocyaninecohaltate(ITI) ion
6.92.1 First-order reaction
HOCH,CH,Co(tspc)*™ - Coltspe)>™ + OH™ 557" 6.1 prL. D.k. in NyO-satd. soln. contg. ethylene 89A150.
+ H,C=CH, and Co(tspc)*™. Reaction preceded by
first-order process, k=1.2x 10%s7},
suggested to represent radical
migration from ligand to metal center.
6.93 (2-Hydroxy-1-methylethyl)-3,10,17,24-tetrasulfophthalocyaninecobaitate(III) ion
6.93.1 First-order reaction
HOCH,CH(CH;)Co(tspe)’™ = Co(tspc)>™ + 857! 6.1 pr. Dk. in N,O-satd. soln. contg. 2-butene  89A150
OH™ + CH3CH=CH, and Co(tspc)*~: Reaction preceded by
first-order process, k= 1.0 x 10° s,
suggested to represent radical
migration from ligand to metal center.
6.94 Bromocob(IIl)alamin
6.94.1 Water
B12-Br + H,0 — B12a + Br™ 6.4x 1057 -45 001- 22 pr D.k. at 365 or 380 nm in N,O-satd. 79A046
0.11 soln. contg. cob(If)alamin and 0.01-
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0.11 mot L™} bromide ion. Reaction
preceded by first-order process, & = ~1
x 10* 57}, suggested to represent loss
of Br™ from initially formed dibromine
adduct.



soln. contg. 6.0 x 10~ mol L™!
Colbpy)s™*.

RATE CONSTANTS FOR TRANSIENT METAL IONS IN AQUEOUS SOLUTION 1107
TABLE 6. Rate constants for cobalt transients — Continued
No. Reaction k@Lmol's) pH #°C) Method Comment Ref,
695 Pentaammine(pyridine)cobalt(IIl) ion, OH adduct
6.95.1 First-order reaction
* [Co(NH;)spyOH]" > 8.5x10%s7! 29- pr. D.k. at 330 nm in N,O-satd. soln. 79A213
7.2 contg. Co(NHz)spy"; suggested to
represent ligand modification.
Followed by another process which is
second-order at pH 3 and pH 9 (k= 1.8
x10% and 1.9 x 107 L mot™' s,
respectively) and first-order but pH-
dependent between pH 5.2 (k=6.0
s~') and pH 7.8 (k = 125 571); latter
process suggested to represent
disproportionation of coordinated
radical in competition with
intramolecular electron transfer (k =
23x102 s atpH 3 and 11 5™ at pH
7) or deprotonation by OH™ of
coordinated radical (k= 1.8 x 10°L
mol™!s71).
*For different observations concerning
the decay of [Co(NH3)spyOH]'3* see
the following entry.
6.952 Pentaammine(pyridine)cobalt(IlI) ion, OH adduct
* [Co(NHa)spyOH]">* + [Co(NH3);pyOH} > 6.5 x 10° 59 2 pr Dk. in N,O-satd. soln. contg. (1-20) x 76A265
1074 mol 1.7 Co(NH,),py>*: followed
by two first-order processes, k = 40
and 0.3 57!, respectivety.
*For different observations concerning
the decay of [Co(NH J)bpyol--l]’:"" see
the preceding entry.
6.953 Oxygen
[Co(NH;)spyOH]>* + 0, — 4.4x108 52 pr. D.k. at 330 nm in N,O-satd. soln. 79A213
contg. Co(NH3)spy™*.
6.96 Pentaammine(nicotinamide)cobalt(IIl) ion, OH adduct
6.96.1 Pent ine(nicotinamide)cobalt(Ill) ion, OH adduct
[Co(NH3)snaOH]*>* + [Co(NH3)sna0H]'**  1.5x 107 59 22 pr D.k. in N,O-satd. soln. contg. (1-20) x  76A265
- 107 mol L™ Co(NH;)sna™*.
6.97 Pentaammine(isonicotinamide)cobalt(IIY) ion, OH adduct
6.97.1 Pentaammine(isonicoti ide)cobalt(III) ion, OH adduct
[Co(NI—l3)sisn0H]'3+ + [C()(Nl-l3)5isn0HT3+ 3.0x10° 59 22 pr D.k. in N,O-satd. soln. contg. (1-20) x  76A265
- 107* mol L™ Co(NH,)sisn**.
6.98 Tris(2,2’-bipyridine)cobalt(IIl) ion, OH adduct
6.98.1 Ferricyanide ion
[Co(bpy),(bpyOH)}'>* + Fe(CN)*™ ~ 2.1x10% ~6 pr. D.k. at 370-440 nm in N,O-satd. soln.  90A015
contg. (1-2) x 107 mol L™
Colbpy)s™.
6.98.2 Oxygen
[Co(bpy),(bpyOH)T"** + 0, - 5.5%10° ~6 p.rL. D.k. at 375 and 425 nm in N,O-satd.  90A015

J. Phys. Chem. Ref. Data, Voi. 24, No. 3, 1995
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TABLE 6. Rate constants for cobalt transients — Continued

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995

No. Reaction k(L mol™! s"l) pH [ t(°C) Method Comment Ref.
6.99 Cobalt(II) ion
6.99.1 Thionine semiquinone, conjugate monoacid
Co* + [ThH]™* = Co®* + Th* + H* 3.0%10° 25 02 fpjoq  D.X. of semithionine in soln. contg. 777315
Co?* and thionine (0Q).
6.106 Chlorocobalt(IIl) ion
6.100.1 2,3,9,10-Tetramethyl-1,4,8,11-tetraazacyclotetradeca-1,3,8,10-tetraenecobalt(Il) ion
CoCI?* + Co(MegtetraeneN )** = Co?* + 1.5x 10 0 25  fp. D.k. at 540 nm in deaerated soln. 79A016
Co(MetetracneN ,)CI**
6.100.2 N-rac-5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienecobalt(II) ion
CoCI?* + N-rac-Co(4,11-dieneN,)** - Co** 1.6 x 10° 2 0l 25 fp. D.k. at 340 nm in deaerated soln. 79A016
+ Co(4,11-dicncN,)CI**
6.100.3 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradecanecopper(ll) ion
CoCi?* + Cu(aneN,)** — Co?* + 4.5%10°% 0 25 fp. P.bk. at 344 nm in soln. contg. 5 X §3A271
Cu(aneN)CI** 107 mol L™ Co(NH3)sCI**, 0.01-0.9
mol L™! CI” and Co*.
6.1004 Iron(Il) ion
CoCI?* + Fe?* — Co?* + FeC1%* 1.0x10* 0 25  fp. Spectral changes in soln. contg. 5 X 83A271
1075 mol L™! Co(NH;);CI?, 0.5-0.9
mol L™ CI” and Co?*.
6.100.5 5,7-Dimethy}-1,4,8,11-tetraazacyclotetradeca-4,7-dienenickel(IT) ion
CoCl?* + Ni(Mey-4,7-dieneN >t — Co? +  1.2x 107 0 25 fp. Pbk. at 344 nm in soln. contg. 5 x 83A013
Ni(Me,-4,7-dieneN )CI?* 107 mol L™ Co(NH,)sCI1**,0.01-09  83A271
mol L™} CI” and Co?*.
6.100.6 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradecanenickel(II) ion
CoCl?* + Ni(ancN)?* — Co?* + 5.3%107 0 25 fp. Pb.k. at 344 nm in soln. contg. 5 83A271
Ni(aneN ,)CI** 1075 mol L™ Co(NH,)sC1%*, 0.01-0.9
mol 17! CI” and Co®.
6.100.7 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienenickel(Il) ion
CoCI?* + Ni(4,11-dieneN,)** — Co®* + 79%10° 0 25  fp. Pb.k. at 344 nm in soln. contg. 5 x 83A271
Ni(4,11-dieneN,)C1%* 107 mol L™! Co(NH3)sCI?*, 0.01-0.9
mol L™} CI” and Co?*.
6.100.8 2,3,9,10-Tetramethyl-1,4,8,11-tetraazacyclotetradeca-1,3,8,10-tetraenenickel(II) ion
CoCI* + Ni(MetetraeneN 4)2* — Co?* + 1.6x10° 0 25 fp. Pbk. at 344 nm in soln. contg. 5 X 83A271
Ni(MetetraeneN )CI?* 107% mol L' Co(NH,)sC1?*, 0.01-0.9
mol L™ CI” and Co®*.
6.101 Aqua(methyl)nitrilotriacetatocobaltate(IIl) ion
6.101.1 Water
CH;CoNTA(H,0)™ + H,O — "CH; + 605! 6.2- pr. D.k. at 310 nm in soln. contg. 0.1 mol ~ 89A204
CoNTA(H,0),” 6.5 L™} DMSO, (0.5-4) x 10~ mol L™
CoNTA™, 5% 107 mol L™ 0, or (0.1-
1) x 107 mol L™! 0, and 0.001 mol
L™ CoNTA™. k obtained as intercept
from plot of kobs_‘ vs [Og]'1 V)1
[CONTAJ; k.= 1.6 x 108 L mol ¥ 57"
[88A343].
6.101.2 Methyl
CH;CoNTA(H,0)™ + "CH; + H,O0 = 3.8x 10’ p.rI. D.k. in N,O-satd. soln. contg. CoSO,, 89A204
CoNTA(H,0),” + C,H NTA and DMSO. 88A343



(CH3),COH + CoNTA(H,0),”
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TABLE 6. Rate constants for cobalt transients — Continued
Reaction kLmol™'shy pH | #°C) Method Comment Ref.
«.102  Aqua(hydroxymethyl)nitriletriacetatocobaitate(XIl) ion
6.102.1 Water
HOCH,CoNTA(H,0) + H,0 = "CH,0H+  6.9x 10357 4-7 7 px D.k. at 260 nm in N,O-satd. soln. 88A343
CoNTA(H,0),~ 39x10%s! 25 contg. (1-50) x 10~% mol L™! CoNTA"
55x10%s7! 55 and 0.2-1 mol L™! MeOH; pK, = 4.7.
AH:=669kImol™!, ASt =682 K}
mol™!, k,=9.7x107,2.0x 10 and
4.1 x10° L mol™ 57! at 7, 25 and 55
°C respectively. AH: =20 kJ mol‘l,
ASi=~1923 K mol™L.
6.102.2 Hydroxymethy!
HOCH,CoNTA(H,0)” + "CH,0H + H,0 =  5x 108 25 pr. Calced. from d k. at 260 nm in N,O- 88A343
CoNTA(H,0),~ + HOCH,CH,OH satd. soln. contg. (1-50) x 107 mol
L' CoNTA™ and 0.2-1 mol L™
MeOH.
0.103  Aqua(i-hydroxyethyl)nitrilotriacetatocobaitate(IIl) ion
6.103.1 1-Hydroxyethyl
HOCH(CH;)CoNTA(H,0)™ + CH3CHOH +  3x108 25 pr. Caled. from d k. at 260 nm in N,O- 88A343
H,0 — CoNTA(H,0)," + other products. satd. soln. contg. (1-50) x 107 mol
L' CuNTA™ and 0.2-1 mol L~ E1OH,
CH3CHO and butane-2,3-diol detected
as products.
6.103.2 Water
HOCH(CH3)CoNTA(H,0)” + H,0 — 1.0x10°s™ 4-7 25  pr. D.k. at 260 nm in N,O-satd. soln. 88A343
CH;CHOH + CoNTA(H,0), contg. (1-50) x 10™* mol L™ CoNTA"~
and 0.2-1 mol L™} EtOH; pK, = 3.9; &,
=9.7x10" Lmol™'s7!,
0.104 Aqua(carboxymethyl)nitrilotriacetatocobaltate(III) ion
0.104.1 First-order reaction
0,CCH,CoNTA(H,0)*™ — 88 x10%s7! 25  pr D.k. in N,O-satd. soln. contg. CONTA™ 88A343
and acetate. Reaction suggested to
represent an isomerization.
6.104.2 Water
0,CCH,CoNTA(H,0)?™ + H,0 = <1x10%57! 4-7 25 pr. D.k. at 260 nm in N,O-satd. soln. 88A343
*CH,CO,” + CoNTA(H,0),” contg. (1-50) x 10~ mol L™! CoNTA~
and 0.2-1 mol L™} AcOH; k, = 1.5 x
10" Lmol™! 571,
6.105 Aqua(1-ethoxyethyl)nitrilotriacetatocobaltate(III) ion
6.105.F Water
CoHsOCH(CH3)CONTA(H,0)” + HyO — 4.0x10%s™ 4-7 25  pr D.k. at 260 nm in NoO-said. soln. 88A343
CH;CHOC,H; + CONTA(H,0),” contg. {1-50) x 107 mol L™ CoNTA~
and 0.2-1 mol L™} Et,0; k, = 4.9 x 10
Lmol™! s,
6.106  Agua(l-hydroxy-i-methylethyl)nitrilotriacetatocobaltate(III) ion
6.106.F Water
HOC(CE3),CoNTA(H,0)” + H,0 — 37x10%s! 47 25 pr D.k. at 260 nra in N,O-satd. soln. 88A343

contg. (1-50) x 107 mol L™! CoNTA™
and 0.2-1 mol L™ 2-PrOH; pK, = 4.5;
k=23%10" Lmol™ s71.

. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1895
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TABLE 6. Rate constants for cobalt transients — Continued

No. Reaction k(L mol™'s7h) pH I #(°C) Method Comment Ref.
6.106 Aqua(l-hydroxy-1-methylethyl)nitrilotriacetatocobaltate(III) ion — Continued
6.106.2 1-Hydroxy-1-methylethyl
HOC(CH3),CoNTA(H,0)™ + (CH3),COH >  1.5x 10’ 6-8 25 pr Calcd. from d.k. at 260 nm in NJO-  88A343
CoNTA(H,0),” + other products satd. soln. contg. (1-50) x 10~ mol
L™ CoNTA™ and 0.2-1 mol L™! 2-
PrOH; acetone detected as product.
6.107 Aqua(bromo)nitrilotriacetatocobaltate(Ill) ion
6.107.3 Water
CoNTA(Br)(H,0)” + H,0 — CoNTA(H,0), 5.657" 49 25  pr D.. in N,O-satd. soln. contg. CONTA™ 88A343
+Br 610s7" 104 and Br™.
6.108 Aqua(hydroxymethyl)[N-(2-hydroxyethyl)-N,N’,N’-ethylenediaminetriacetato]cobaltate(III) ion
6.108.1 First-order reaction
HOCH,CoHEDTA(H,0)” 18x107%s1 41 25 pr. Dk.; pK,=9.0. 88A343
1.0x107%s0 103
6.108.2 Water
HOCH,CoHEDTA(H,0)” + H,0 —+ ‘CH,0H <605~ 25 pr Dk.;k=1.25x107 Lmol!s7\. 88A343
+ CoHEDTA(H,0)"
6.109 O-Sulfitu(tetracthylepepentamine)cobalt(II) ion
6.109.1 First-order reaction
Co(tetren)0SO,* + H* = Co(tetren)(OH)% + 3.1x10%s7} 25 fp. D.k. at 290 nm in soln. contg. 3.4 X 88A405
SO, 107 mol L™ Co(tetren)SO,* and
varied [HCIO,]. Reaction also
investigated as a function of [MeOH],
{CH,CN] and [DMSO].
6.110 Decaammine-u-peroxidodicebalt(III) ion
6.110.1 Tris(2,2’-bipyridine)ruthenium(II) ion
[Co(NH3)s51(02)* + Ru(bpy),> ~ 1.3x 107 0 fplog  Pbk.at 450 nm in soln. contg. 81A065
(CoMH5)s(0;)™ + Rulopy)s’* Ru(bpy)s?*, [(NHy)Col,(0;)*" (0Q)
and 1 mol L™! HCL
6.111 y-Amido-p-peroxidooctakisamminedicobalt(III) ion
6.111.1 Tris(2,2’-bipyridine)rutheninm(IIl) ion
NH,[Co(NH;),1,(02)°* + Ru(bpy)s>* — 3.4x10° 0 fpfog  Pbk.at450 nm in soln. contg. 81A065
NH,[Co(NH3)41(0,)** + Ru(bpy),™* Ru(bpy);>*, NH,[Co(NHs),1,(0)**
(0Q) and 1 mol L™} HCI.
6.112 p-Amido-p-peroxidotetrakis(ethylenediamine)dicebalt(IIl) ion
6.112.1 Tris(2,2’-bipyridine)ruthenium(III) ion
NH,[Co(en),]2(0,)** + Ru(bpy)s>* — 2.5x10° 0 fpfoqg  Pbk.at450 nmin soln. contg. 81A065
NH,[Co(en);}5(0;)*" + Ru(bpy)s™* Ru(bpy);™, NH,{Co(en)p (0"
(OQ)and 1 mol L™! HCI; k=7.6 x 10°
Lmot™ s7! detd. bys.f.
6.113 p-Amido-p-peroxidotetrakis(2,2’-bipyridine)dicebalt(I) ion
6.113.1 Tris(2,2’-bipyridine)ruthenium(IIT) ion
NH,[Co(bpy),}5(02)> + Ru(bpy)s®* - 30x 108 0 fpjoq  Pbk.at 450 nm in soln. contg. 81A065

NH,{Co(bpy),1o(0)* + Ru(bpy)s**

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1985

Ru(bpy);*, NH,{Co(bpy),1,(02)**
(OQ) and 1 mol L™ HCI.
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TABLE 6. Rate constants for cobalt transients — Continued

Wo.  Reaction k@mol™lshy pH I #(°C) Method Comment Ref.

6.114 p-Amido-p-peroxidotetrakis(1,10-phenanthroline)dicobalt(III) ion
6.114.1 Tris(2,2’-bipyridine)ruthenium(IIl) ion
NH,[Co(phen),},(02)** + Ru(bpy)s>* — 3.6x 108 0 fpjog  Pbk.at 450 nm in soln. contg. 81A065
NH,[Co(phen),1,(02)** + Ru(bpy);** Ru(bpy)s**, NH,{Co(phen);1,(0)*
{(OQ) and 1 mol L™ HCL.
6115  5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatocobaltate(IIl), radical cation
6.115.1 5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatocobaltate(III), radical cation

[CoTPPS]' %™ + [CoTPPS] ">~ — 21x10° 7 p.r. D.k. at 700 nm in N,O-satd. soln. 865115
contg. 0.01 mol L™! KBr.

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995
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TABLE 7. Rate constants for chromium transients

No. Reaction kLmol'sly pH [ 1(°C) Method Comment Ref.
7.1 Chromium(l) ion
7.1.1 First-order reaction
Crt — <5 x103s7! 3.0- 22 pr D.k. at 350 nm in Ar-satd. soln. contg. 741142
4.3 Cr(ID). Reaction thought to be Cr* +
H,0 in competition with Cr* + H,0,.
H, detected as product.
7.2 Chromium(II) ion
7.21 Permanganate ion
Cr?* +MnO,~ — 4x10° 20 pr Dk. at 545 nm in soln. contg. 10~ mol ~ 650385
L™ MnO,” and (0.2-1.9) x 107 mol
Ll
7.2.2 Hydrogen peroxide
Cr** + H,0, —» CrOH?* + "OH 7.1x10* 1.0 25 fp. D.k. in soln. contg. 21 x 10¥ mol L™} 83A047
CrCHC1,** (or CrCH,0CH;**) and
(0.19-2.58) x 1072 mol 1L H,0,; s £
experiments gave the same value.
7.23 Oxygen
Cr?* 4+ 0, = Cro,* 1.6x 108 26- 0.1 25  pr P.b.k at 300 nm in soln. contg. 0.5 mol 761134
4.3 L! tert-BuOH, (2 or 10) X 10 * mol 151063
L7 Cr* and (2.6 or 13) X 107 mol L™
02.
1.9x 108 34 25 pr C.k. with 1,4-benzoquinone in soln. 761134
contg. Oy, 102 mol L™! Cr** and 0.5
mol L! terz-BuOH; assumed k(Cr** +
1,4-benzogquinone) = 3.2 x 108 L mol ™!
-1
s .
1.6 x 108 1-3 p.I. P.bk. at 290 nm in soln. contg. (1-40) x 751215
1073 mol L™} C** and (0.25-1.25) x
103 mol L™ 0,.
72.4 9,10-Anthraquinone-2,6-disulfonate ion
Cr?* 4 2,6-diSO5AQ% ™~ Cr* + 2.8x%10° 7.0 pr. Pbk.in soln. contg. ~1 mol L™} rerr- 751032
[2,6-0iS0,AQ1 BuOH, 5 x 107 mol L™! Cr(ClO,);, 5 %
1075 mol L™! 2,6-diS03AQ% and ~1 x
1073 mol L™! phosphates.
7.2.5 1,4-Benzoguinone
1 Q-+ QT * 32x10°8 34 01 25 pr. Pbk. at 410 nm in soln. contg. 0.5 mol 761134
L7 ter1-BuOH, 102 mol L™ Cr** and
(2.5-37.5y x 10 mol L™ Q.
* 35x%10° 7.0 p.r. Pbk.in soln. contg. ~1 mol L™ terr- 751032
BuOH, 5 x 1072 mol L™7 Cr(CIO,)3, 5 x
107 mol L™! Qand ~1 x 1073 mol L™
phosphates.
* Unexplained discrepancy in these
data.
7.2.6 Tetranitromethane
Cr?* + C(NOy), ~ Cr** +°NO, + 12x 108 34 01 25 opr Pbk. at 350 nm in deaerated soln. 761134

CNOy)y~

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995

contg. ~1 mol L' ter1-BuOH, _10'2 mol
L' Cr** and (3.18-18.6) x 107> mol L™

tetranitromethane.
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TaBLE 7. Rate constants for chromium transients — Continued
1. Reaction k(L mol~!s7)) pH I t(°C) Method Comment Ref.
7.3 trans-Diaqua-1,4,8,11-tetraazacyclotetradecanechromium(Il) ion
7.3.1 1,1’-Dimethyl-4,4’-bipyridinium
trans-Cr{cyclam)(H,0),%* + MV?* — 45x10°[CI"7 13- 005 25 fp/rg  Pbk.at600 nmin soln. contg. trans-  90A428
trans-Cr(cyclam)(H,0),>* + MV** 3 Cr(cyc]am)(NH3)23+, MV * (RQ) and
(1-50) x 107 mol L™ H*. Reaction
preceded by rapid aguation of
Cr(cyclam)(NH3)zz*. Rate proportional
to [CI'].
7.3.2 Benzyl bromide
trans-Cr{cyclam)(H,0),%" + 9.2x 10 fp/rqg  Soln. contg. trans-Cr(cyclam)(NH;),>* 90A428
CgHsCH,Br —~ BrCr(cyclam)(H,0)*" + and MV'* (RQ); monitored by reaction
CgHsCH, + H,0 of benzyl radical with MV'*. Reaction
preceded by rapid aquation of
Cr(cyclam)(NH;),2*.
7.3.3 tert-Butyl hydroperoxide
trans-Cr(cyclam)(H,0),%* + 1.5x10° fp/rq  Soln.contg. trans-Cr(cyclam)(NH;),** 90A428
(CH3);COOH — and MV ™" (KQ); monitored by reaction
trans—Cr(cyclam)(H20)23" +'CH; + of methyl radical with MV"*. Reaction
CH,;COCH; + OH preceded by rapid aquation of
Cr(cyclam)(NH;),%*.
7.4 Tris(2,2’-bipyridine)chromium(ll) ion
7.41 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradecanesilver(II) ion
Cr(bpy)32+ + Ag(aneN,)** — 1.3 x 108 4 0.03 pr N,-satd. soln. contg. alcohol as OH 88A334
Cr(bpy)s>* + Ag(aneN,)* scavenger.
74.2 Tris(2,2’-bipyridine)silver(II) ion
Cr(bpy)s2* + Ag(bpy)s** — Cr(bpy)s™* 3.7x10% 4 01 p.r Nj,-satd. soln. contg. alcohol as OH 88A334
+ Ag(bpy)s* scavenger.
7.4.3 Tris(2,2’-bipyridine)cobalt(III) ion
Cr(bpy);2* + Co(bpy);>* - Cr(bpy)s>* 1.1x 108 58 015 23 fpJrgq D.k. at 560 nm in Ar-satd. soln: contg.  88A514
+ Colbpy)s™* Cr(bpy);™, EDTA (RQ) or C;0," (RQ)
and Co(bpy)s>*.
744 Tris(1,10-phenanthroline)cobalt(III) ion
Cr(bpy)s** + Co(phen);>* — Cr(bpy);>* 13x108 58 015 23 fp/ig Dk at 560 nmin Ar-satd. soln. contg.  88A514
+ Co(phen);?* Cr(bpy)s**, EDTA (RQ) or C,0,%” (RQ)
and Co(phcn)f*.
74.5 1,4,8,11-Tetraazacyclotetradecanecobalt(III) ion
Cr(bpy)s?* + co(cyclam)f*‘ - 4.4%107 -0 25  fpiq D.k. in soln. contg. (0.6-8) x 104 mol  80A0350
Cr(bpy);** + Co(cyclam)®* L™ Co(cyclam)®, (0.8-2.5) x 1075 mol
L™ Cr(bpy);>*, Co(cyclam)®* (RQ) and
1.0 mol L™} H,80,.
7.4.6 3,10,17,24-Tectrasulfophthalocyaninccobaltate(II) radical cation
Cr(bpy)32+ +[Coltspc)] "> — 82x 10 2 f.p./rq Pbk. at 560 nm in soln. contg. mixed ~ 79A090
Cr(bpy)s®* + Co(tspe)*™ dimer, < 107 mol L™! Co(tspe)* (RQ),
(5-10) x 107> mol L™! Cr(bpy);** and
1072 mot L' HCIO,.
7.4.7 Iron(II)ion
Cr(bpy)s>* + Fe>* — Cr(bpy)s>* + Fe?* 92x10% 0 1.0 25  fp/rq D.k. at 560 nm in Ar-satd. soln. contg.  88A104
9.1 x10° 1 1.0 Cr(bpy)s>F, Fe?* (RQ), HCIO, and
1.0x 108 1 0.15 excess Fe>*.
1.0x10° 0 15 fpfrq  Duk.in soln. contg. Cr(bpy)s>*, Fe?* 84E387
(RQ) and 1 mol L™} HCIO,,
7.4.8 Chloroiren(IIl) complexes
Cr(bpy)s?* + FeCl, ™ - Cr(bpy);> 14x10° 0 15 fpirg D.k. in soln. contg. Cr(bpy);**, 84E387

+ FeCl, @0+

FeCL,?™* (RQ) and 1 mol ™! HCI.

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995
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TaBLE 7. Rate constants for chromium transients — Continued

No. Reaction k(L mol ™ s‘l) pH I 1(°C) Method Comment Ref.
7.4 Tris(2,2’-bipyridine)chromium(Il) ion — Continved
7.4.8 Chloroiron(III) complexes — Continued
1.4x10° 0 1 ~23  fp.irq D.k. at 420 nm in soln. contg. 81A060
Cr(bpy);>*, 1 mol L™ HCl and
FeClL 2 ™* (RQ).
7.4.9 Sulfatoiron(IIl) ion
Cr(bpy)s** + FeSO,* = Cr(bpy)s> + 73 %108 3 02 fp/ig  DX.insoln. contg. 5x 10 mol L' 767517
FeSO, Cr(bpy)s>* and 2 x 107> mol L™
FeSO,* (RQ).
7410 Oxygen
Cr(bpy)32+ +0, > Cr(bpy)33+ +0," 6.0%10° 58 015 22 fp/ig D.Xk. at 560 nm in soln. contg. (1.0-3.3) 88A233
% 107 mot L™! Cr(bpy)s*, 0.05 or 0.1
mol L' oxatate (RQ) or 1.4 x 10~ mol
L' EDTA (RQ) and varied [O;].
7411 Tetraammine(difluoro)platinum(IV) ion
Cr(bpy),2* + PIONH,),Fp 2t - 40%10° 0.1 20 fpfrg  Air-satd. soln. conte. Cr(bpy)s> and 92A471
Cr(bpy);** + Pt(NH3)4Fo" EDTA (RQ).
74.12 Tris(2,2*-bipyridine)ruthenium(IIT) ion
Cr(bpy)s2* + Ru(bpy);>* = Cr(bpy)s>* 26x10° 302 fp/rgor DuX.in soln. contg. 1 x 10~ mol L™ 767517
+Ru(bpy);* oq Cr(bpy)s*' (0Q) and 3.3 X 105 mol L
Rubpy);** (RQ).
7.4.13 Sulfur dioxide
Cr(bpy)s>* + SO, — Cr(bpy)s>* + 3.0x107 ~0 25 fp/rq Dk insoln. contg. (1-5)x 103 mol L™ 89A050
S0, Co(cyclam)®* (RQ), (1-7.5) x 107> mol
L™ SO,, Cr(bpy);>* and 1.0 mol L™
H,S04; k=3.4x 10" Lmol™! s~ in the
presence of 1.0 mol L™! HCIO,.
7.4.14 Uranyl(VI) ion
Cr(bpy)s>* + U0, > — Cr(bpy)s>* + 1.6 x 105 17 01 25 fp/q Dk at 560 nmin soln. contg. 5x 10> 88A065
Uo,* mol L™! Cr(bpy)s**, ~5 x 1076 mol L™
Cr(bpy)s*, {6-15) x 107> mol L™ UO,*
(RQ) and (2.5-10) x 10~* mol L
UO,%; [H*] = 0.02 mol L™\,
74.15 Tetranitromethane
Cr(bpy);2* + C(NO,), — Cr(bpy);>* + ~-3x10° 7 2 fp. 88A233
C(NOy);~ + 'NO,
7.5 Tris(2,2’-bipyridine)chromium(IIl), EDTA radical addn. product
7.5.1 Tris(2,2’-bipyridine)chromium(II) ion
Cr(bpy),(bpy-‘EDTA")* + Cr(bpy);*>* 14x10° 25 fpJ/rqg Dk at 605 nmin soln. contg. 89A289
- Cr(bpy)z(bpy-‘EDTA’)z* + Cr(bpy)33+ and EDTA (RQ); transient
Cr(bpy)32+ suggcsted to be ligand addition product
(of EDTA radical).
7.6 Tris(4,4’-dimethyl-2,2’-bipyridine)chromium(II) ion
7.6.1 Tris(ethylenediamine)cobalt(III) ion
Cr(4,4’-Me,bpy);* + Colen);>* — 6.6 x 10* 58 015 23 fp/q DXk at 560 nmin Ar-satd. soln. contg.  88AS14
Cr(4,4’-Mesbpy)s** + Colen);™* Cr(4,4’-Me;bpy);>*, EDTA (RQ) or
C,0,%" (RQ) and Cofen)s>*.
7.6.2 Tris(2,2’-bipyridine)cobalt(III) ion
Cr(4,4’-Me,bpy)s2* + Co(bpy)s>* — 2.8 x 10 58 015 23 fp/rg Dk at 560 nmin Ar-said. soln. contg.  88AS14

Cr(4,4’-Me,bpy)s>* + Co(bpy)s*
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Cr(4,4’-Me,bpy);**, EDTA (RQ) or
C,04% (RQ) and Co(bpy)s**.
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TaBLE 7. Rate constants for chromium transients — Continued

“i». Reaction k(Lmol™sy pH [ #(°C) Method Comment Ref.
7.6 Tris(4,4’-dimethyl-2,2’-bipyridine)chromium(H) ion — Continued
7.6.3 Tris(1,10-phenanthroline)cobalt(IXI) ion
Cr(4,4’-Me,bpy);** + Co(phen);™* — 3.6x10% 58 015 23 fp/rg Dk at’560 nmin Ar-satd. soln. contg.  88A514

Cr(4,4’-Me,bpy);>* + Co(phen);*

7.6.4 1,4,8,11-Tetraazacyclotetradecanecobalt(III) ion

Cr(4,4’-Me,bpy);>* + Co(cyclam)>* — ~7x10% ~0
Cr(4,4’-Me,bpy);>* + Co(cyclam)?

7.6.5 Chioroiron(III) complexes

Cr(4,4’-Me,bpy)s2* + FeClL B+ - 1.1x 10 0 1
Cr(4,4’-Me,bpy),>* + FeCl, @™

7.6.6 Sulfatoiron(III) ion

Cr(4,4>-Me,bpy),>* + FeSO,* — 70x10% 12 015
Cr(4,4’-Me,bpy)s™* + FeSO,

7.6.7 Oxygen

Cr(4,4’-Me;bpy)s** + 0, 1.4x107 58 015
Cr(4,4’-Meybpy)s™ + 0,

1.8x 107 58 015

7.6.8 Tetraammine(difiuoro)platinum(V) ion

Cr(4,4-Me,bpy)s* + Pt(NH,),F,** - 1.6 x 10° 0.1
Cr(4,4-Me,bpy);** + PUNH;),F,"

7.6.9 Uranyl(VI}ion

Cr(4,4’-Me,bpy);** + U0, - ~1.6x 10’ 27 01
Cr(4,4’-Me,bpy);** + UO,*

7.7 Tris(4,4’-diphenyl-2,2’-bipyridine)chromium(Il) ion
7.7.1 Chloroiron(IIT) complexes

Cr(4,4’-Ph,bpy),2* + FeCl B0+ 1.6 10° 0 1
Cr(4,4’-Phybpy)s** + FeC1, %

7.8 Tris(1,10-phenanthroline)chrominm(Il) ion
7.8.1 Tris(2,2°-bipyridine)cobali{III) ion

Cr(phen);2* + Co(bpy)s>* — 2.0x 108 58 0.5
Cr(phen);>* + Co(bpy);**

7.8.2 Tris(1,10-phenanthroline)cobalt(XI1) ion

Cr(phen);>* + Co(phen);** — 2.0x 108 58 015
Cr(phen);>* + Co(phen),>*

25

~23

22

20

25

23

f.p./rq

f.p./rq

f.p./rq

f.p./rq

f.p./rq

f.p./1q

f.p./rq

f.p./rq

f.p.trg

Cr(4,4-Me,bpy);>*, EDTA (RQ) or
C,04% (RQ) and Co(phen),>*.

D.k. in soln. contg. (06-8) x 10 mol  89A050
L™ Co(cyclam)?*, (0.8-2.5) x 1075 mol

L' Cr(4,4’-Me,bpy);™*, Co(cyclam)?*

(RQ) and 1.0 mol L™ 1,50,

Dxk. in soln. contg. Cr(4,4’-Me,bpy);>, 81A060
1 mol L™ HCl and FeCL?™* (RQ).

D.k. at 420 nm in Ar-satd. soln. contg.  81A060
Cr(4,4’-Me,bpy);>*, 0.05 mol L™

H,504, 0.52 mol L™! 2-POI1 and

FeSO;.

D.k. at 560 or 480 nm in soln. contg. 88A233
(1.0-1.6) x 107 mol L™! Cr(4,4’-

Me;,bpy);>*, 0.05 mol L™! oxalate (RQ)

or 1.4 x 107> mol L™! EDTA (RQ) and

varied [O,].

Dk. at 560 nm in soln. contg. (1.0-1.6) 88A233
%107 mol L™ Cr(4,4’-Me,bpy);>*,
0.01 mol L™! Fe?* (RQ) and varied [O,].

Air-satd. soln. contg. Cr(4,4"- 92A471
Me,bpy);>* and EDTA (RQ).

D.k. at 560 nm in soln. contg. 8 X 10~ 88A065
mol L™} Cr(4,4’-Me,bpy);**, ~8 x 1076

mol L™! Cr(4,4’-Me,bpy),*, (1.5-3) x

107 mol L™! UO,* (RQ) and (0.5-2.0)

x 1073 mol L™ UQ,?*; [H*] = 0.002

mot L™F; k obtained by extrapolation to

higher values of the [UO,*//[UO,*]

ratio.

D.k. in soln. contg. Cr(4,4-Phybpy)s>*,  81A060
1 mol L™ HCl and FeCL*™* (RQ).

Dk. at 430 nm in Ar-satd. soln. contg.  88A514
Cr(phen);**, EDTA (RQ) or C,0,%~
(RQ) and Co(bpy);**.

Dk. at 430 nm in Ar-satd. soln. contg.  88A514
Cr(phen);**, EDTA (RQ) or C,0,%
(RQ) and Co(phen);™*.
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TABLE 7. Rate constants for chromium transients — Continued

No. Reaction k(Lmol's?y pH I H°C) Method Comment Ref.
7.8 Tris(1,10-phenanthroline)chromium(Il) ion — Continued
7.83 1.4.8,11-Tetraazacyclotetradecanecobalt(III) ion
Cr(phen);* + Co(cyclam)>* 1.3x10% ~0 25 fp/rg DXk insoln. contg. (0.6-8) x 104 mol  89A050
Cr(phen);>* + Co(cyclam)®* L™ Co(cyclam)**, (0.8-2.5) x 1075 mol
L™! Cr(phen);>*, Co(cyclam)®* (RQ)
and 1.0 mol L™' H,S0,.
7.84 Chloroiron(IIl) complexes
Cr(phen);?* + FeCL 3% — 13x10° 0 1 ~23 fp/rq  Dk.insoln. contg. Crphen);**, 1 mol  81A060
Cr(phen),** + FeCl, ™ L~ HCI and ReC1,%™* (RQ).
7.8.5 Oxygen
Cr(phen);?* + O, - Cr(phen);** + 0"~ 1.5x10° 58 015 22 fp/rq Dk at 430,450 or 690 nm in soln. 88A233
contg. (1.0-3.3) x 104 mol L™
Cr(phen);>*, 0.05 or 0.1 mol L™!
oxalate (RQ)or 1.4 x 102 mol !
EDTA (RQ) and varied [O,].
7.8.6 Sulfur dioxide
Cr(phen);** + SO, — Cr(phen);*" + 9.5% 107 -0 25 tpJrg  Dxk.insoln. contg. (1-5)X 10> mol L™ 39A05U
SO, Co(cyclam)®* (RQ), (1-2.5) x 167 mol
L' 80,, Cr(phen);>* and 1.0 mol L™
H,S0,.
7.8.7 Uranyi(V]) ion
Cr(phen)y* + UO,** — Cr(phen),* + 2.4 x 105 27 01 25 fp/iqg Dk at430 nmin soln. contg. 8 x 10 88A065
uo,* mot L™ Cr(phen);*, ~8 x 107 mol L™
Cr(phen)y>*, 1.5 x 10~ mol L™! UO,*
(RQ) and 1-2 x 1073 mot L™ UO,?*;
[H*] =0.002 mol L.
7.9 Tris(1,10-phenanthroline)chromium(Ill), EDTA radical addn. product
7.9.1 Tris(1,10-phenanthroline)chromium(IT) ion
Cr(phen),(phen-‘EDTA")* + 1.7x10° 25 fpirq D.k. at 605 nm in soln. contg. 89A289
Cr(phen);** — Cr(phen);>* and EDTA (RQ); transient
Cr(phen)z(phen-‘FDTA’)z* + suggested to be ligand addition product
Cr(phen);** (of EDTA radical).
7.10 Tris(1,10-phenanthroline)chromium(IIl), carboxyl radical addn. product
7101 Tris(1,10-phenanthroline)chromiun(III) ion
Cr(phen),(phen-CO,)?* + Cr(phen);>* 8.2x10° 25 fp/rqg  Dk.at 605 nmin soln. contg. 89A289
— Cr(phen),(phen-CO,)** + Cr(phen),** and €,0,% (RQ); transient
Cr(pheﬂ)32+ suggested to be ligand addition product
(of *CO," radical).
7.11 Tris(5-chioro-1,10-phenanthreline)chromium(Il) ion
7111 Tris(2,2’-bipyridine)cobalt(III) ion
Cr(5-Clphen);2* + Co(bpy);>* - 1.2x10% 58 015 23 fp/rg DXk at440 nmin Ar-satd. soln. contg.  88A514
Cr(5-Clphen);* + Co(bpy);>* Cr(5-Clphen),**, EDTA (RQ) or C,04%~
(RQ) and Co(bpy),**.
7112 Tris(1,10-phcnanthrolinc)cobalt(III) ion
Cr(5-Clphen);** + Co(phen);** — 1.6 x 108 58 015 23 fp/q Dk at440 nmin Ar-satd. soln. contg.  88A514
Cr(5-Ciphen);>* + Co(phen);* Cr(5-Clphen);**, EDTA (RQ) or C,0,%~
{RQ) and Co(phen);*,
7113 14,8,11-Tetraazacyclotetradecanecobalt(III) ion
Cr(5-Clphen);* + Co(cyclam)>* — 1.7 x 107 -0 25 fp/rq  Dk.insoln. contg. (0.6-8) x 107 mol  89A050

Cr(5-Clphen);>* + Co(cyclam)?*
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L™! Co(cyclam)*, (0.8-2.5) x 107> mol
L1 Cr(5-Clphen);>*, Co(cyclam)?*
(RQ) and 1.0 mol L™! H,S0,.
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TaBLE 7. Rate constants for chromium transients — Continued
No. Reaction k(L mol™? s“) pH I #(°C) Method Comment Ref.
7.11 Tris(5-chloro-1,10-phenanthroline)chromium(II) ion — Continued
7.11.4 Chloroiron(III) complexes
Cr(5-Clphen);2* + FeCL,3™* » 6.1x10% 0 1 -23 fp/rq  Dk.insoln. contg. Cr(5-Clphen);>*,1  81A060
Cr(5-Clphen),** + FeC1, %" mol L~! HCl and FeC1,%*™* (RQ).
7.11.5 Oxygen
Cr(5-Clphen);>* + 0, = 25x10° 58 015 22 fp/q D.k. at 440 nm in soln. contg. (1.0-1.6)  88A233
Cr(5-Clphen);* + 0,"~ % 107* mot L™! Cr(5-Clphen);>*, 0.05
mol L™! oxalate (RQ) and varied {O,).
7.11.6 Tetraammine(difluoro)platinum(IV) ion
Cr(5-Clphen);?* + Pt(NH3),F,>* — 1.1x10° 0.1 20 fpfrg  Air-satd. soln. contg. Cr(5-Clphen);,>* 924471
Cr(5-Clphen);>* + Pt(NH;),F,* and EDTA (RQ).
7.11.7 Sulfur dioxide
Cr(5-Clphenys”™* + SO, — 6.8 < 10° ~0 25  fpirq D.k. in soln. contg. (1 5) x 102 mol L™} 80A050
Cr(5-Clphen)s>* + SO, Co(cyclam)®* (RQ), (1-11) x 107 mol
L' 80,, Cr(5-Clphen);>* and 1.0 mol
L H,50,.
7.11.8 Uranyl(V1l)}ion
Cr(5-Clphen),?* + UO,2* - 54%x10° 27 01 25 fp/rg Dk at 440 nmin soln. contg. 8 x 10~ 88A065
Cr(5-Clphen),** + UO,* mol L™! Cr(5-Clphen);>*, ~8 x 107
mot L™ Cr(5-Clphen);**, 1.5 x 107
mol L~! UO,* (RQ) and 1-2 X 10> mol
L™ U0, [H*] = 0.002 mol L7\,
7.12 Tris(5-chloro-1,10-phenanthroline)chromium(IIT), EDTA radical addn. product
7.12.1 Tris(5-chloro-1,10-phenanthroline)chromium(IIl) ion
Cr(5-Clphen),(5-Ciphen-‘EDTA’)* + 1.4x 10° 25 fpirg D.k. at 605 nm in soln. contg. Cr(5- 89A289
Cr(5-Ciphen), > — Clphen);>* and EDTA (RQ); transient
Cr(S-Clphen)z(S-Clphen-‘EDTA')Z* + suggested to be ligand addition product
Cr(5-Clphen);** (of EDTA radical).
7.13 ‘Tris(5-chloro-1,10-phenanthroline)chromium(II), carboxyl radical addn. product
7.13.1 Tris(S-chlore-1,10-phenanthroline)chromium(III) ion
Cr(S-Clphen)z(S-Clphen-COz)Z" + 1.1x10° 25  fpirq D.k. at 605 nm in soln. contg. Cr(5- 89A289
Cr(5-Ciphen)y** — Clphen);>* and C,0,%~ (RQ); transient
Cr(S-Clphen)2(5-Clphen-C02)3* + suggested to be ligand addition product
Cr(5-Clphen);** (of "CO," radical).
7.14 Tris(5-bromo-1,10-phenanthroline}chromium(II) ion
7.14.1 Chloroiron{III) complexes
Cr(5-Brphen),* + FeCL 3 — 14x10° 0 1 ~23 fp/rq  Dk.insoln. contg. Cr(5-Brphen);**,1  81A060
Cr(5-Brphen),** + FeCl >*H mol L~! HCl and FeC1,%* (RQ).
7.15 Tris(5-methyl-1,10-phenanthroline)chromium(I) ion
7.15.1 Tris(ethylenediamine)cobalt(IIl) ion
Cr(5-Mephen);?* + Co(en);>* - 1.6x10% 58 015 23 fp/rg  Dk.at480 or 685 nmin Ar-satd. soln.  88A514
Cr(5-Mephen);** + Co(en),** contg. Cr(5-Mephen);>*, EDTA (RQ)
or C,04%” (RQ) and Cofen);>".
7152 1,4,8,11-Tetraazacyclotetradecanecobalt(IIl) ion
Cr(5-Mephen);>* + Co(cyclam)>* - 1.1x 107 ~0 25 fpirg  Dk.insoln. contg. (0.6-8) x 107 mol  89A050
Cr(S-Mephen):,3+ + Co(cyclarn)2+ Lt Co(cyclam)3*, (0.8-2.5) x 1075 mol
L! Cr(5-Mephen);™, Co(cyctam)*
(RQ) and 1.0 mol L™ H,80,.
7.15.3 Chloroiron(III) complexes
Cr(5-Mephen);®* + FeCL ™ - 2.0%10° o 1 ~23 fpfiq Dk insoln. conig. Cr(5-Mephen);>*,1  81A060

Cr(5-Mephen),>* + FeCl, %"

mol L™ HCI and FeCL, %™ (RQ).
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TABLE 7. Rate constants for chromium transients — Continued

No. Reaction k@Lmoltsh) pH I #(°C) Method Comment Ref.
7.15 Tris(5-methyl-1,10-phenanthroline)chromium(Il} ion — Continued
7.154 Oxygen
Cr(5-Mephen);** + 0, - 22x10° 58 015 22 fp/rg Dk at480 nmin soln. contg. (1.0-1.6) 88A233
Cr(5-Mephen);>* + 0,"~ x 10~ mol L™! Cr(5-Mephen);**, 0.05
mol L™ oxalate (RQ) and varied [O5].
7.15.5 Sulfur dioxide
Cr(5-Mephen);2* + SO, = 1.7x 108 -0 25 fp/ig  Dk.insoln. contg. (1-5)x 103 mol L™} 89A050
Cr(5-Mephen),** + SO~ Co(cyclam)®* (RQ), SO, Cr(5-
Mephen);** and 1.0 mol L™! H,50,.
7.16 Tris(4,7-dimethyl-1,10-phenanthroline)chromium(Il) ion
7.16.1 Tris(ethylenediamine)cobalt(III) ion
Cr(4,7-Me,phen);>* + Co(en);>* — 1.1x10° 58 015 23 fp/rg Dk at440 nmin Ar-satd. soln. contg.  88A514
Cs(4,7-Meyphen);>* + Cofen),?* Cr(4,7-Me,phen);>*, EDTA (RQ) or
C,0,% (RQ) and Cofen);™*.
7.16.2 Tris(2,2’-bipyridine)cobalt(III) ion
Cr(4,7-Me,phen);* + Co(bpy);>* — 3.5%x10% 58 015 23 fpfrq Dk at 440 nmin Ar-satd. soln. contg.  88A514
Cr(4,7-Me,phen);>* + Co(bpy);>* Cr(4,7-Me,phen),*>*, EDTA (RQ) or
C;0,%" (RQ) and Co(bpy);**.
7.16.3 Tris(1,10-phenanthroline)cobalt(IIT) ion
Cr(4,7-Me2phen)32+ + Co(phen)33+ - 4.1x10% 58 015 23 fpJiq D.k. at 440 nm in Ar-satd. soln. contg.  88A514
Cr(4,7-Me,phen);>* + Co(phen);* Cr(4,7-Me,phen);**, EDTA (RQ) or
C;0,* (RQ) and Co(phen);**.
7.16.4 14,8,11-Tetraazacyclotetradecanecobalt(IIl) ion
Cr(4,7-Me,phen)s”* + Co(cyclam)®* — ~7x 10 -0 25 fp/rq  Dk.insoln. contg. (0.6-8) x 10~ mol  89A050
Cr(4,7-Me,phen);** + Co(cyclam)?* L™! Co(cyclam)™, (0.8-2.5) x 10~ mol
L™ Cr(4,7-Me,phen);>*, Co(cyclam)®*
(RQ) and 1.0 mol L™V H,80,.
7.16.5 SulfatoirondIl) ion
Cr(4,7-Meyphen);>* + FeSO,* —~ 71x10% 12 015 -~25 pr DX. at 420 nm in Ar-satd. soln. contg.  81A060
Cr(4,7-Me;phen)3 1 FoSO, Cr(4,7-Mc;phen);?*, 0.05 mol L
H,50,, 0.52 mol L™ 2-PrOH and
FeSO,; k=7 x 10° Lmol ! s77
interpolated from quenching rate plot.
7.16.6 Oxygen
Cr(4,7-Mezphen);** + O, = 2.5% 107 58 015 22 fpfig Dk at430 nmin soln. contg. (1.0-1.6) 88A233
Cr(4,7-Me,phen);> + 0, %107 mol L™! Cr(4,7-Me,phen),>*,
0.05 mol L™! oxalate (RQ) or 1.4 x 107>
mol L™ EDTA (RQ) and varied [O,).
717 Tris(5,6-dimethyl-1,10-phenanthroline)chromium(Il) ion
7.17.1. 1,4,8,11-Tetraazacyclotetradecanecobalt(IIl) ion '
1(5,6-Me;yphen); " + Co(cyclam)™™ — 6 x 2 p.f1g k. in soln. contg. (0.6-8) X 107" mol
Cr(5,6-Me,phen);2* + Co(cyclam)>* 1.6 x 107 ~0 25 fp/ DxX. in sol 0.6 ~mol  89A050
Cr(5,6-Me,phen);>* + Co(cyclam)®* L™ Co(cyclam)™, (0.8-2.5) x 10~° mol
L1 Cr(5,6-Me,phen);**, Co(cyclam)?*
(RQ)and 1.0 mol T~ H,80,
7.17.2 Chloroiron(XII) complexes
Cr(5,6-Me,phen);** + FeC1, G4 - 27x10° 0 1 ~23 fp/rq Dk insoln. contg. Cr(5,6- 81A060
Cr(5,6-Me,phen)s>* + FeCL " Me,phen);**, 1 mol L™! HCl and
FeClL® ™" (RQ).
7.17.3 Sulfatoiron(III) ion
Cr(5,6-Me,phen);** + FeSO,* — 48x 108 12 015 -25 pr D.xk. at 420 nm in Ar-satd. soln. contg.  81A060

Cr(5.6-Megphen),* + FeSO,
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H,50;, 0.52 mol L™! 2-PrOH and
FeSO,.
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TaBLE 7. Rate constants for chromium transients — Continued

No. Reaction k(@Lmol's) pH 7 #(°C) Method Comment Ref.

7.7 Tris(5,6-dimethyl-1,10-phenanthroline)chromium(II) ion — Continued
7.17.4 Sulfur dioxide

Cr(5,6-Me,phen);** + SO, 2.8 %108 ~0 25 fpfrg L.k insoln. contg. (1-5)x 10 *mol L ! 8YAUSU
Cr(5,6-Me,phen)>* + SO, Co(cyelam)** (RQ), SO,, Cr(S.6-
Me,phen);>* and 1.0 mol L™} H,S0,.

7.18 Tris(5-phenyl-1,10-phenanthroline)chromium(II) ion
7.18.1 Chloroiron(IIT) complexes

Cr(5-Phphen);2* + FeCL,C™* ~1.9x10° 0 1 ~23 fpsrq Dk insoln. contg. Cr(5-Phphen),>,1  81A060
Cr(5-Phphen),>* + FeC1, @™ mol L™! HCI and FeCL,2™* (RQ).

7.19 Tris(4,7-diphenyl-1,10-phenanthroline)chromium(II) ion
7.19.1 Chloroiron(III) complexes
Cr(4,7-Phyphen),* + FeCL 3™ — 1.4x10° 0 1 ~23 fpnq Dk at420 nmin soln. contg. Cr(4,7-  81A060
Cr(4,7-Phyphen);>* + FeCl,* ™" Phyphen);**, 1 mol L™ HCl and .
FeCL 2™ (RQ).
7.20 Bis(2,2’-bipyridine(oxalato)chromate(II)
7.20.1 First-order reaction

Cr(bpy)»(C,04) — 8.9x10%s™! 23 pr D.k. in soln. contg. 107> mol L™ 87A309
Cr(bpy),(C;,04)" and 0.1 mol L™} zert-
BuOH; reaction involves ligand loss.

7.21 2,2°-Bipyridinebis(oxalato)chromate(II) ion
7.21.1 First-order reaction

Cr(bpyXC,04), 7.4x10%s™! 23 pr D.k. in soln. contg. 107> mol L™ 87A309
Cr(bpy)(C,04),” and 0.1 mol L™ zert-
BuOH; reaction involves ligand loss.

7.22  Bis(1,10-phenanthroline)(oxalato)chromate(II)

7.22.1 First-order reaction
Cr(phen)5(C,04) — 0.8x10%s7! 23 pr D.k. in soln. contg. 107> mol L™ 87A309
Cr(phen)»(C,0,)* and 0.1 mol L™! tert-
BuOH; reaction involves ligand loss.
7.23 Bis(oxalato)phenanthrolinechromate(Il) ion
7.23.1 First-order reaction

Cr(phen)(C,0,),%” ~ 8.0x10%s™! 23 pr D.k. in soln. contg. 1073 mol L™! 87A309
Cr(phen)(C,0,),” and 0.1 mol L! tert-
BuOH; reaction involves ligand loss.

7.24 Tris(acetylacetonato)chromate(II) ion

7.24.1 First-order reaction

Cr(acac);” = Cr(acac), + acac™ >2x10° 57! <5 25 pur. Condy. change in He-satd. soln. contg.  79A297
2-5) x 10 mol L Cr(acac); and 0.1
mol L™ terr-BuOH.

7.25 Bis(acetylacetonato)chromate(II)

7.25.1 Hydrogen ion

Cr(acac); + H* — Cr(acac)* + acacH 45107 3.2- 25 p-r. Condy. change in He-satd. soln. contg.  79A297
5 {2-5) x 10~ mol L™} Cr(acac); and 0.1
mol L™! tert-BuOH.
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TABLE 7. Rate constants for chromium transients — Continued

No. Reaction ' k(Lmol's) pH I t(°C) Method Comment Ref.
7.25 Bis(acetylacetonato)chromate(Il) — Continued
7.25.2 First-order reaction
Cr(acac), = Cr(acac)* + acac™ 3x10%s7 32- 25 pr. Condy. change in He-satd. soln. contg.  79A297
5 (2-5) x 107 mol L™! Cr(acac); and 0.1
mol L™ zerr-BuOH; k, = 1.6 x 10° L
mol 57!,
7.26 Acetonylacetonatochremium(Il) ion
7.26.1 Hydrogen ion
Cr(acac)* + H* = Cr** + acacH 4x10% 3.2- 25  pr Condy. change in He-satd. soin. contg:  79A297
5 (2-5) x 10~ mol L™! Cr(acac); and 0.1
mot L™ rer-BuOH.
7.26.2 First-order reaction
Cr(acac)t - Cr?* + acac™ 3x10%s7 3.2- 25 p.r. Condy. change in He-satd. soln. contg.  79A297
5 (2-5) x 10~ mol L™! Cr(acac), and 0.1
mol L™ rert-BuOH; k,=2.7x 108 L
mol !5,
7.27 Hydridochromium(III) ion
7271 Hydrogen ion
CrH?* + H* - Cr** + H, 1.9x10* 1,2 pr. Dk. in soln. contg. (2-10)x 10#mol  82A315
L' Cr®* and 0.1 mol L™ isobutyric
acid.
1.0x 10* 0.7- 02 26 fp/pi D.k. at 330, 380 and 420 nm in soln. 81A337
3.2x10° 2 -0 contg. 107! mol L™! Cr(C10,), and
0.01-0.2 mol L™ H; kyfkp = 4.8; AH%
=26.4 kI mot™!; AS =—79.9 ) mol™!
K™); studied at 14.4-48.1 °C.
1.8 x 10* 0-2  var 22  pr D.k. in Ar-satd. soln. contg. (1-20) x 741142
10~ mol L™ C?*; k<157 for CrH2 +
H,0.
7.27a Hydroxymethylchromium(IIl) ion
7.27a.1 Water
CrCH,0H?* + H,0 — Cr** + MeOH + 02057 5.65 pr. Dk. in N,O-satd. soln. contg. 2 x 107 84A036
oir- mol L™1-Cr?*, 0.1 mot L™} McOI1 and
0.009 mol L™ acetate buffer; k depends
on pH and [acetaté].
7.28 Dihydroxymethylchromium(IIl) ion
7.28.1 First-order reaction
CrCH(OH),** - H,0 + CrCHO* 1.0x10%s7 2.8- pr. D.k. and p.bk. in NyO-satd. soln. contg. $5A084
6 Cr(11) and formaldehyde; product
suggested to react with formaldehyde
giving CO and MeOH, & ~1 L mol™
-1
s
7.28a 1-Hydroxyethylchromium(1Ll) ion
7.28a.1 Water
CrCHOHCH,* + H,0 — Cr** + EtOH 07257 4.95 pr. D.k. in N,O-satd. soln. contg. 5x 107 84A036
1 OH™ mol L™! Cr**, 0.1 mol L™ EtOH and

0.009 mol L™ acetate buffer; k depends
on pH and [acetate].
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TasLE 7. Rate constants for chromium transients — Continued
No. Reaction k(Lmol?s? pH I #°C) Method Comment Ref.
7.29 2-Hydroxyethylchromium(IIl} ion
7.29.1 Hydrogen ion
CrCH,CH,OH? + H* = Cr** + H,0 + 14x10* p.L. D.k. at 300 nm in soln. contg. Cr** and ~ 91A477
H,C=CH, satd. with ethylene/N,O. For reaction
with Hy0, k=251,
1.4x10* 25- 005 24 fp/pi D.k. at 390 nm in soln. contg. 5.0 x 82A030
4 107 mol L™} Cr?*, 2.0x 102 mol L™
N,0, 8.8 x 10~ mol L ethylene and
(1.0-30) x 107 mol L™! HCIO,; studied
at 13.2-42.6 °C.; AH% = 66.1 k] mol™%;
AS}=57.7 Tmol ' K}
1.5 x 10 2-3 001 25 fp. D.k. at 390 nm in soln. contg. ~1 x 10> 82A030
mol L' ¢r?*, ~2 x 1075 mol L™
HOCH,CH;Co(dmgBF,),py and (1.0-
10) x 10-3 mol L™ HCIO,.
3.6x10* 14- 05 25 f.p. Dk. at 390 nm in soln. contg. Cr2+, 82A030
26 {NH;)sCo0;CCH,CH,OH%* and (2.5-
40) x 1073 mol L™} HCIO,.
7.29a 1-Hydroxy-1-methylethylchromium(III) ion
7.29a.1 Water
CrC(CH3),0H** + H,0 —~ ot 1557 5.05 pr. D.k. at 390 nm in N,O-satd. soln. contg. 84A036
2-PrOH + OH™ 5x10™* mol L™ Cr**, 1 mol L™ 2-
PrOH and 0.01 mol L™! acetate buffer; k
depends on pH and [acetate].
7.30 2-Hydroxy-1-methylethylchromium(III) ion
7.30.1 Hydrogen ion
CrCH(CH;)CH,OH* + H* - Cr™* + 1.1x10° p.L. Dk at 300 nm in soln. contg. Cr** and ~ 91A477
H,0 + CH;CH=CH, satd. with propylene/N,O. For reaction
with H,0, k=21s7".
7.31 2-Hydroxy-1,2-dimethylethylchrominm(II) ion
731.1 Hydrogen ion
CrCH(CH,)CH(CH;)OH?" + H* » 9.8x10* 37 p.. D.. at 300 nm in soln. contg. Cr** and ~ 91A477
Cr[CH(CH;3)=CH{CH3)*' + HyU satd. with 2-butene/N,0. For reaction
of CrCH(CH3)CH(CH,)OH?* with
H,0, k=230s"}. For reaction of the
product to give Cr** + 2-butene, k = 0.8
+6.7[H"] s at pH 1-5.
7.32 2-Hydroxy-2,2-dimethylethylchromium(III) ion
7.32.1 Hydrogen ion
CrCH,C(CH,),0H% + HY = Cr** + 2.7x 108 2-4 p.L. D.k. in N,O-satd. soln. contg. 0.18-0.48 92A073
H,0 + CH,=C(CH,), mol L™! zerr-BuOH and (5-10) x 107
mol L™ Cr*. For reaction with H,0, k
=160s7L
733 2-Ethoxyethylchromium(III) ion
7.33.1 Hydrogen ion
CrCH,CH,0C,H;** + H* = Cr** + 46x10° 1.8- pr. D.k. at 315 nm in N,O-satd. soln. contg. 85A331
H,C=CH, + EtOH 35 (i-10) x 107> mol L™! Cr(i1) perchlorate

and 0.5 mol L™ Et,0.
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TaBLE 7. Rate constants for chromium transients — Continved
No. Reaction k@mol™s™  pH 7 #(°C) Method Comment Ref.
7.34 1-Carboxy-1-hydroxyethylchromium(HI) ion
7.34.1 Hydrogen ion
CrCOH(CH,)CO,H?* + HY - Cr* + 2.8 x 10% 0-1 22 pr D.k.in Ar-satd. soln. contg. 0.15-1 mol 741146
CH;CH(OH)CO,H L lactic acid, (1-15) x 107 mol L™}
Cr?* and 0.1-1 mol L™} HCIO,. For
reaction with H,0, k=47 x 10%s7%.
7.35  2-Carboxy-2,2-dimethylethylchrominm(II) ion
7351 Hydrogen ion
CrCH,C(CH5),CO,H?* + H* ~ Cr* + 60 0-1 22 pr DX. in Ar-satd. soln. contg. 0.15-1 mol 741146
(CH;);CCO,H L~! trimethylacetic acid, (1-15) x 10~
mol L™! Cr** and 0.1-1 mol L™} HCIO,.
For reaction with H,0, k= 1.8 x 107
=1
s .
7.36 2-Ammom'o-2,2-dimethy]ethy]chromium(l]]) ion
7.36.1 First-order reaction
CrCH,C(CH3),NH,** — Cr** + NH; + 0.015s7! 1-3 pr. D.k. in N,O-satd. soln. contg. 0.08-0.09 92A073
CH,=C(CHjy), mol L™} 2-methyl-2-propanamine and
{1-10) x 107~ mot L1 C2*,
7.37 cis-Diammine(aqua)(1,4,8,11-tetraazacyclotetradecane)chromium(Ill) ion
7.37.1 First-order reaction
cis-[Cr(cyclam)(H,0)(NH;),1%* - ~3x10°s7! 2.7- 2227 fp. Condy. change (from NH; + H* - 88F171
cis-[Cr(cyclam)(H,0)(NH;)]** + NH, 5.4 NH,") in soln. contg. (0.6-3.0) x 1073
mol L™ cis-[Cr(cyclam)(NH;),1**;
transient has pK ~4.6.
7.38 trans-Dihydroxy-1,4,8,11-tetraazacyclotetradecanechromium(IIl), OH reaction product
7.38.1 First-order reaction
trans-Cr(cyclam)(OH),*/OH — 29x10%s7! 9.5- 22 pr D.k. at 320 nm in soln. contg. (1-5) x §7B063
9.6 102 mol L'! trans-Cr(cyclam)(OH),™;
reaction is suggested to represent the
conversion from Cr(IIl) to Cr(IV); k=
53x10% 1.1x 10 and 1.1 x 10%s™} at
pH 3.1, 4.3, and 10.9, rcspectively.
7.39 Chromate(V)
7.39.1 Silver(Il} ion
Cr(V) + Ag®* - Cr(V1) + Agt 5.8x 107 1 21 pr Dk. at 270 nm in Ar-satd. soln. contg.  89A422
10~ mol L™ Cr,0,% (mostly HCrO,"),
2% 107 mol LT Ag* and 0.1 mol L™
HCIO,.
7.40 Chromate(V) ion
7.40.1 Hydroxyl
Ci10,* +"OH — Cro,’~ + OH™ 5x10"" pr. P.b.K. at 365 nm in deaerated Soin. 650044

contg. 1.6 x 107 mol L™! Cro, 2",
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TABLE 8. Rate constants for copper transients

No. Reaction k(Lmol'1 sh pH 7 #(°C) Method Comment Ref.

8.1 Copper(0) chioride complex
8.1.1 First-order reactiou

CuCly3 - Cu® +3 CI° 47x107s7 5.8 P P.bk. at 380 nm in soln. contg. (1-25)x  86G256
10~ mol L™! CuCl and 2 mol L™! NaCl;
80% CuCly>", 20% CuCl,™; reaction
includes CuCl,2™ - Cu’ +2 CI™.

8.2 Copper atom
8.2.1 Copper() chloride complex

Cu® + Cu! = Cud-Cuf 2.1x10° 5.8 p.rL. Computer anal. of changes in absorption  86G256
in soln. contg. (1-25) x 10~ mol L™
CuCl, 2 mol L™! NaCl and MeOH.

8.3 Copper(]) chloride complex with copper(0)
83.1 First-erder reaction

cul-Cu' - Cu,* 49%107s7! 5.8 pr. Computer anal. of changes in absorption ~ 86G256
in soln. contg. (1-25) x 10~ mot L™*
CuCl, 2 mol L! NaCl and MeOH.

8.4 Copper(I) ion complex with copper(0)
84.1 Copper() chloride complex
Cu,* + Cu' — 1.3x108 58 pr. Computer anal. of changes in absorption  86G256
in soln. contg. (1-25) x 10~ mol L™}
CuCl, 2 mo! L™! NaCl and MeOH.
Product of this reaction decays with k =

48%x10%s71,
8.5 Copper(l) ion
8.5.1 Cerium(IV) sulfate complex
Cu* + Ce(SOy)> = Cu®* + Ce** + 3 7.0x10° 0.8 pr. D.k. at 360 nm in soln. contg. 0.03 mol  93A517
50,2 L1 Ce,(80,)3, 0.1 mol L™ CuSO, and

0.1 mol L™} H,S0,. Value obtained by
computer fit.

8.5.2 Sulfate radical ion
Cu* 1 80,"~ — Cu?* | $0,%~ 1.6 x 1010 <0 por. D.k. at 450 nm in soln. contg. 0.03 mol  93AS517
L™ Cey(80,)3, 0.1 mol L™! CuSQ, and
1.1 or 2.0 mol L™ H,S0,,. Value obtained
by computer fit. -

8.53 Dihydroxycopper(I) lon

Cu* + Cu(OH);* - 2 Cu** + 2 OH™ 1.8x10° 48 0003 25 pr Estimated from decay of Cu(1ll) in 720844
1.6x10° 6 deaerated solutions. Degree of hydrolysis
deduced from conductivity experiments
[700512).
3.6x10° p.r. D.k. at 300 nm in Ar-satd. soln. contg. 5 710174

x 1074 mol L™ Cu®*; [Cu*] = 1.2[Cu(II)].
R84 Tron(ITT) ion
Cu* + Fe® - Cu®* + ™ 1.3x10 2.1 p.I. D.k. at 238 nm in soln. contg. 103 mol  79G260
L' Re?, 1072 mol L™ Cu?*, (3-15) x 761074
1075 mol L™! Fe* and HCIO,; also
determined values in H,S8O, soln.

8.5.5 Permanganate ion

Cu* +MnO,~ — Cu®* + MnO,>~ 6.4x10° 0004 25 pr Measured by the rate of depletion of the 720844
MnQ,~ absorption.
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TABLE 8. Rate constants for copper transients — Continued

No. Reaction k@Lmolsh pH I 1(°C) Method Comment Ref.
8.5 Copper(l) ion — Continued
8.5.5 Permanganate ion — Continued
8x10° 2 20 pr D.k. in soln. contg. 10~>.mol L™ Mn0O,~, 650385
11072 mol L™! Cu®* and 0.01 mol L™!
HCIO,. Dependence of k on {Cu?*]
detected.
8.5.6 Hydrogen atom
Cu*+H - CuH* ~100 5.6 pr. Pb.k. at 340 nm in soln. contg. 10> mol ~ 82A104
L™ CuSO, and 100 atm H,; obtained by
computer simulation of p.b.k. for initial
[H'] = [Cu*] in the range (5-40) x 1075
mol L™\,
8.5.7 Hydrogen peroxide
Cu* +H,0, - Cu*O,H” + H* 47x10° 23 phot. Sector method. 737514
8.5.8 Perhydroxyl
Cu* + HO, + HyO — HyO, + Cu™ + 2.3x 10° 2.3 phot. Sector method; assume k(HO, +Cu*')=  73/514
OH 3.4x 10" Lmol™ s™! and k(H,0, + Cu*)
=4.7x10° Lmol™' 57\,
8.5.9 Superoxide radical anion
Cu* +0,"" + 2 H,0 - Cu?* + H,0, ~1010 ~3- p.r. D.k. at 245 nm in O,-satd. soln. contg. 730112
+2 OH™ 6.5 Cu?* and formate. Estimated from
dependence of the rate of decay of
HO,"/0,"" on pH, [Cu?*] and dose per
pulse.
8.5.10 Oxygen
Cu* + 0y = Cu?** + 0, 46x10° 2.1 YL Estimated from calculations involving 79G260
competing reactions and change in Fe** 761074
concn. in mixt. of 0,, Cu?*, Fe*,3 x 1073
mot L™ Fe?* and H,S0,; k=1.0x 106 L
mol™! 57! in HCIO,.
8.5.11 Tris(2,2-bipyridine)ruthenium(III) ion
Cu* + Ru(bpy)s™* - Cu®* + 9.7 x 108 0.3 25 fpjog  Pbk. at450 nmin soln. contg. 105 mol  78A090
Ru(bpy);** L™! Ru(bpy)s**, 0.01-0.06 mol L™} Cu®*
{0Q) and 0.5 mol L™! sulfuric acid; k =
43x10%aud 3 x 10° Lol 57" in 0.5
and 2.4 mol L™ HCIO,, respectively.
34x108 1.0 21  fpJogq  Pb.k.in deoxygenated soln. contg. 78F683
Ru(bpy);>* and Cu?* (0Q).
1x 108 0 1.9 24 fploq D.k. at 480 nm in soln. contg. Ru(bpy)f“, 771093
Cu?* (0Q) and 1 mol L™ HCIO,.
8.5.12 Tris(4,4"-dimethyl-2,2"-bipyridine)ruthenium(III) ion
Cu* + Ru(4,4'-Megbpy)33" - Cu?t + 8.7x 107 0.3 25 fpJog  Pbk.at450 nmin soln. contg. 10 mol  78A090
Ru(4,4"-Me,bpy)s>* L™ Ru(4,4-Me,bpy);>*, 0.01-0.06 mol
L™ cu?* (0Q) and 0.5 mol L™} sulfuric
acid.
8.5.13 Tris(1,10-phenanthroline)ruthenium(1iX) lon
Cu* + Ru(phen),** — Cu®* + 1.2x10° 0.3 25 fpJog  Pbk.at450 nmin soln. contg. 10° mol  78A090
Ru(phen),* L™! Ru(phen);**, 0.01-0.06 mol L™ Cu?*
(OQ) and 0.5 mol L™ sulfuric acid.
8.5.14 Tris(S-brome-1,10-ph hroline)r (11) ion
Cu* + Ru(5-Brphen);™* — Cu?* + 2.3x10° 0.3 25 fplog  Pbk.at450 nmin soln. contg. 10 mol  78A090

Ru(5-Brphen)s**
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TABLE 8. Rate constants for copper transients — Continued
No. Reaction k@Lmot'sly  pH #°C) Method Comment Ref.
8.5 Copper(I) ion — Continued
8.5.15 Tris(5-chlore-1,10-phenanthroline)ruthenium(1IT) ion
Cu* + Ru(5-Clphen);** = Cu* + 27 x106° 0.3 25 fpJoq  Pbk.at450 nmin soln. contg. 10 mol  78A090
Ru(5-Clphen),** L™! Ru(5-Clphen);2*, 0.01-0.06 mol L™
cu? (0Q) and 0.5 mol L™! sulfuric acid.
8,516 Tris(5-methyl-1,10 —phemnthroline)mtheninm(III) ion
Cu* + Ru(5-Mephen);** — Cu®* + 1.0x10° 0.3 25 fpJog  Pbk.at450 nmin soln. contg. 10 mol  78A090
Ru(5-Mephen),>* L~! Ru(5-Mephen),2*, 0.01-0.06 mol L™
Cu®* (0Q) and 0.5 mol L™! sulfuric acid.
8517 Tris(4,7-dimethyl-1,10-phenanthroline)ruth (II0) ion
Cu* + Ru(4,7-Me;phen);** — Cu?* + 14x% 108 0.3 25 fpfog  Pbk. at450 nmin soln. contg. 10 mol  78A090
Ru(4,7-Me,phen);** L™ Ru(4,7-Me,phen);%*, 0.01-0.06 mol
L' cu®* (0Q) and 0.5 mol L™} sulfuric
acid.
8.5.18 Tris(5,6-dimethyl-1,10-phenanthroline)ruthenium(III) ion
Cu* + Ru(5,6-Me,phen); > — Cu®* + 5.4x10°8 0.3 25 fpfoq  Pbk.at450 nmin soln. contg. 10 mol  78A090
Ru(5,6-Me,phen);** L™ Ru(5,6-Me,phen);*, 0.01-0.06 mol
L™ cu**(0Q) and 0.5 mol L™! sulfuric
acid.
8.5.19 Tris(3,4,7,8-tetramethyl-1,10-phenanthroline)ruthenium(I1I) ion
Cu* + Ru(3,4,7,8-Me,phen);** - 6.0x 107 0.3 25 fpjog  Pbk. at450 nmin soln. contg. 10~ mol  78A090
Cu®* + Ru(3,4,7,8-Me, phen),;>* L' Ru(3,4,7,8-Me,phen),*, 0.01-0.06
mol L™} Cu®* (OQ) and 0.5 mol L™
sulfuric acid.
8.5.20 Tris(5-phenyl-1,10-phenanthroline)rnthenium(III) ion
Cu* + Ru(5-Phphen);>* — Cu®* + 1.1x10° 0.3 25 fpjog  Pbk.at450 nmin soln. contg. 10 mol  78A090
Ru(5-Phphen),?* L~ Ru(5-Phphen);2*, 0.01-0.06 mol L™
Cu?* {OQ) and 0.5 mol L! culfuric acid.
8.5.21 Acrylamide
Cu* + H,C=CHCONH, — 2x10° 25 p.L. Measured from the effect of [acrylamide] ~78A322
Cu(acrylamide)* on the yield and rate of formation of
Cu(acrylamide)*; k= 1.1 x 10° 57,
8.5.22 Fumaric acid
Cu* + trans-HO,CCH=CHCO,H ~ 1.7x10° 37 2  pr Pbk.in N,O-satd. soln. contg. 0.01 mol 751092
Cu(fumaric acid)* L~! CuSO,, 1.0 mol L™! MeOH and (1-
100) x 107 mol L™" fumaric acid; k= 2.4
x10%s7,
8.523 Hydroxymethyl
Cu* + "CH,OH — CuCH,OH"* ~6x10° 3-5 p.r. Estd. from dependence of yield of 80A278
intermediate and its rate of decomposition
on Cu” yield; He-satd. soln. contg. Cu®*
and MeOH; K = ~5 x 103 L mot™.
~1010 45 pr. Estimated from rate of growth and decay ~ 78A322
of CuCH,OH*; k. ~10% 7.
8.5.24 2-Hydroxyethyl
Cu* + *CH,CH,0H — HyC=CH, + 1.9x 1010 45 T Estimated from yields of Cu(l) in y- 784322
OH™ + Cu® radiolysis of Cu®* + C,H, solutions.
8.5.25 -Maleic acid
. Cu* + ¢is-HO,CCH=CHCO,H - 20x10° 37 22 pr Pbk. in N,O-satd. soln. contg. 0.01 mol 751092

Cu(maleic acid)*

L™ CuSO,, 1.0 mol L™! MeOH and (1-
100) x 107 mol L™ maleic acid; k= 1.8 x
0557l
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TaBLE 8. Rate constants for copper transients — Continued

No. Reaction k@Lmol sy pH I #°C) Method Comment Ref.
8.5 Copper(l) ion — Continued
8.5.26 Tetranitromethane
Cu* + C(NO,), = Cu?* +°NO, + 47 x10° 49 25  pr Pb.k. at 350 nm in soln. contg. 0.01 mol 761134
C(NO,)s™ L' Cu® and (3-12) x 107° mol L™}
tetranitromethane.
42x 108 p.rL. P.bk. in O,-free soln. contg. 5x 10> mol 640133
L' Cu?* and 6.0 x 107 mol L™
tetranitromethane.
8.6 Copper(l) chloride
8.6.1 Tris(2,2-bipyridine)ruthenium(III) ion
CuCl + Ru(bpy)33+ - CuCl* + 3.5x10° 1 1.0 21 fpJog P.b.k. in deoxygenated soln. contg. 78F683
Ru(bpy);2* Ru(bpy);2*, 0.1 mal L™ HCIO,, 0.5 mol
L™" NaCl and Cu(ll) (OQ); 75% CuCl*.
8.7 Tetraformatocuprate(I) ion
8.7.1 Tris(2,2"-bipyridine)rutheninm(III) ion
Cu(HC02)43' + R}l(bpy)s3+ d 2.1x10° 1 1.0 21  fpJoq P.b.k. in deoxygenated soln. contg. 78F683
Cu(HCO,),%™ + Ru(bpy)s2* Ru(bpy);**, 0.1 mol L™} HCIO,, 0.5 mol
L~! formate and Cu(Il) (OQ); 80%
Cu(HCO,), 2.
8.8 Tetraacetatocuprate(l) ion
88.1 Tris(2,2'-bipyridine)ruthenium(IIl) ion
Cu(OAc),> + Ru(bpy)g,3+ - 2.3x10° 1 1.0 21 fpfog  Pb.k.in deoxygenated soln. contg. 78F683
Cu(OAc),2 + Ru(bpy);** Ru(bpy)s**, 0.1 mol L™ HCIO,, 0.5 mol
L~ acetate jon and Cu(I1)(0Q); 90%
Cu(OAe) 2.
8.9 Ethylenediaminetetraacetatocuprate(l) ion
8.9.1 1-Hydroxybutyl
CuEDTA? + CH3(CH,),CHOH — 5% 10° 75 pr. Pb.k. at 440 nm in soln. contg. CuEDTAZ  80A153
CH;(CH,),CHOHCuEDTA®" and n-BuOH. Value obtained from
computer fit.
8.10 Bis(alaninato)cuprate(I)
8.10.1 Bis(alaninato)hydroxycopper(Il)
Cu(Ala),” + HOCu(Ala), — 2 1.2x10° 7.5 pr. D.k. at 300 nm in N,O-satd. soln. contg. 2 89G017
Cu(Ala); + OH™ = 1074 mol L' Cu(Ala)y; k=9 x 10° L
mol~! 5™ in Ar-satd. soln.
8.11 Bleomycin-copper(I) complex
8.11.1 Hydrogen peroxide
BLM-Cu(l) + H,0, - BLM-Cu(Ill) 32x10° 7 pr. P.bXk. at 435 nm in N,O-satd. soln. contg. 87A184
+OH™ 2x 1072 mol L™! formate, 107 mol L™
H,0, and 5 x 107% mol L™! BLM-Cu(Il};
kops = 1.3 % 10° L mol ™ s71; chain
reaction with chain length ~2.5.
8.12 3,6,10,13,16,19-Hexaazabicycle[6.6.6]eicosanecopper(l) ion
8.12.1 Hydrogenion
Cu(sar)* + H* = Cu(sarH)?* 2% 10 3-5 25 pr Condy. change in He-satd. soln. contg. 91A387

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995

0.01 mol L™! EtOH, HCIO, and Cu(sar)**;
subsequent protonation was observed
with £ =2 x 107 Lmol™} 571,
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TaBLE 8. Kate constants for copper transients — Continued

+ Reaction

k(L molts7h pH / t(°C) Method Comment Ref.
513 1,4,8,11-Tetraazacyclotetradecanecopper(f) ion
8.13.1 Water
Cu(cyclam)* + H,0 — 54x10%s7! 5.1 p.r. DXk. in Ar-satd. soln. contg. 0.1 mol L™ 82A320
Cu(cyclam)(H)* + OH~ formate and (2-30) x 107> mot L™

544 5,7,7,12,14,14-Hexamethyi-1,4,8,11-tetraazacyclotetradecanecopper(l) ion

8.141 Water
Cu{aneN,)* + H,0 — 28x10%s”!
Cu(aneN,)Y(H)** + OH~

8.14.2 2-Propancl
Cu(aneN,)* + 2-PrOH — 50x10°

6.0

acid

pr.

f.p./pi

Cu(cyclam)®*.

DXk.in Ar-satd. soln. contg. 0.1 mot L™ 82A320
MeOH and (2-30) x 107> mol L™!
Cu(aneN,)?.

D.k. in deaerated soln. contg. 81A239
Cu(aneN4)2“’ and 10°-10"2 mol L' 2-
PrOH.

845 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienecopper(l) ion

8.15.1 Water

Cu(4,11-dieneN,)* + H,0 — 1.5x10° s
Cu(4,11-dieneN,)(H)** + OH~

8.152 Tris(2,2"-bipyridine)cobalt(IiI) ion
Cu(4, 1 1-dieneN,)* + Calhpy),>t = 12x 107

®.15.2 Trie(2,2'-bipyridine)chromium(III) ion

Cu(4,11-dieneN,)* + Cribpy)s>* — 3.7x10°
Cu(4,11-dieneN,)?* + Cr(bpy)s®*

3.7x10°
8.154 Hydrogen ion
Cu(4,11-dieneN,)* + H* - 5.0x10%
8.15.5 Niirous oxide
Cu(4,11-dieneN,)* + N,O - 1.7 % 108

8.15.6 Oxygen

Cn(4,11-dieneN)* + 0, - 2 6% 107
Cu(4,11-dieneNyO,*

8.15.7 Hexaamminerutheninm(iIl) ion

Cu(4,11-dieneNy)™ + Ru(NH;)g™" — 7.1%x10*
Cu(4,11-dieneN,)** + Ru(NHs)2*

72x10*

6.0

70  DOl6-
0.028

4 0.01

7.0 0.016-
0.028

<13 0.06-
0.3

7.0

70

4 0.01

7.0 0.016-
0.028

p.r.

pr

pr

pI.

Dk.in Ar-satd. soln. contg. 0.1 mol L™!  80A189
MeOH and (2-30) x 107° mol L™
Cu(4,11-dieneNy)**.

Dk. in Ar-satd. soln. contg. (2.5-5.0) x 761039
107 mol L™! Cu(4,11-dieneN,)*, (2.5-

10) x 107 mot L™! Co(bpy);** and 1 mol

L7! tert-BuOH.

D.k. and/or p.bk. in Ny-satd. soln. contg.  88A334
Cu(4,11-dieneN,)>* and alcohol.

D.k. in Ar-satd. soln. contg. (2.5-5.0) x 761039
107> mol L™! Cu(4,11-dieneN**, (2.5

10y x 107* mol L™} Cx(bpy)s>* and 1 mol

L™! tert-BuOH.

Dk. in Ar-satd. soln. contg. 3x 107 mol 761039
L™ Cu(4,11-dieneN,)?* and 1 moi L

tert-BuOH. Reaction suggested to

invalve proton transfer to the metal centre

to give a hydrido complex.

DXk. in Ar-satd. soln. contg. 3 x 10> mol 761039
L™ Cu(4,11-dieneN,)?*, (7.5-25) x 107
mol L™ N,O and 1 mot L™! zer7-BuOH.

Dk in Ar-catd. coln. contg. 3% 103 mel 761039

L~ Cu(4,11-dieneN,)**, (7.5-25) x 10~
mol L™ O, and 1 mol L™ 7err-BuOR.

DX. and/or p.b.k. in Nj-satd. soln. contg.  88A334
Cu(4,11-dieneN,)** and alcohol.

D.k. in Ar-satd. soln. contg. (2.5-5.0) x 761039
107% mol L™! Cu(4,11-dieneN,)**, (2.5

10) x 10~ mol L™! Ru(NH;)¢>* and 1 mol

L~} ter-BuOH.

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1998



1128 BUXTON, MULAZZANI, AND ROSS

TABLE 8. Rate constants for copper transients — Continued

No. Reaction k(L mol™! s“) pH 7 H°C) Method <Comment Ref.
8.15 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienecopper(I) ion — Continued
8.15.8 9,10-Anthraquinone-2,6-disulfonate ion
Cu(4,11-dieneN,)* + 2,6-diS0,AQ* 43x10° 70 0004 P D.k. in Ar-satd, soln. contg. 3% 10 mol 761039
- L7 Cu(4,11-dieneN*", (2.5-5) x 107
mol L™! quinone and 1 mol L™" tert-
BuOH.
8.15.9 9,10-Anthraquinone-2-sulfonate ion
Cu(4,11-dieneN,)* +2-S0,AQ™ — 1.1x10° 7.0 0.004 pr. DX. in Ar-satd. soln. contg. 3% 10 mol 761039
L~ Cui4,11-dieneN,)*", (2.5-5) x 1074
mol L™ quinone and 1 mol L™! zerr-
BuOH.
8.15.10 1,4-Benzoquinone
Cu(4,11-dieneNy)* +Q ~ 26x10° 7.0 0.004 p.L. D.k. in Ar-satd. soln. contg. 3x 102 mol 761039
L™ Cu(4,11-dieneN,)*, (2.5-5) x 107
mol L™ benzoquinone and 1 mol L™
tert-BuOH.
8.15.11 Iodomethane
Cu(4,11-dieneNy)* + CHsl — 3.1%10° 92 001 pr. Dk.in Ar-satd. soln. contg. 3 x 102 mol 761039
L7} Cu(4,11-dieneN,)?*, (2.5-5) x 107
mol L™! CH;l and 1 mol L™ tert-BuOH.
8.16 2,3,9,10-Tetramethyl-1,4,8,11-tetraazacyclotetradeca-1,3,8,10-tetraenecopper(I) ion
8.16.1 Tris(2,2"-bipyridine)cobalt(IIl) ion
Cu(MeytetraeneN 5)* + Co(bpy);>* — 5.6x 106 4 0.01 pr D.k. andfor p.b.k. in N,-satd. soln. contg.  88A334
Cu(MegtetraeneN ,)>* + Co(bpy)s* Cu(MegtetraeneN )** and alcohol.
8.16.2 Tris(ethylenediamine)cobalt(JII) ion
Cu(MetetraeneN ;)* + Co(en);>* — 33 6 0.01 pr Dk. and/or p.bk. in N,-satd. soln. contg.  88A334
Cu(MegtetraeneN 4)** + Co(en);>* Cu(MegtetraeneN ,)** and alcohol.
8.16.3 Hex ineruthenivm(II) ion
Cu(MeytetraeneN »)* + Ru(NH3)(,3+ 12x10° 4 0.01 p.r D.k. and/or p.b.k. in N,-satd. soln. contg.  88A334
— Cu(MetetraeneN ,)** + Cu(MetetracneN ;)** and alcohol.
Ru(NH,)e?*
8.17 0-2,12-Dimethyl-3,7,11,17-tetraazabicyclo[11.3.1Theptadeca-1(17),2,11,13,15-pentaenecopper(l) ion
R17.1 Tris(2,2’-bipyridine)cobalt(III) ion
Cu(Me,pyo[14]trieneN,)* + 2.5% 107 4 0.01 pr Dk. and/or p.b.k. in Ny-satd. soln. contg.  83A334
Co(bpy)s™ - Cu(Me,pyo[14]trieneN,)?* and alcohol.
Cu(Me,pyo[14]trieneN,)%* +
Co(bpy)s**
8.17.2 Hexaammineruthenium(II) ion
Cu(Me,pyo[ 14MtrieneN,)* + 1.5%10° 4 0.01 pr Dk. and/or p.b.k. in Np-satd. soln. contg.  88A334
Ru(NHj)¢** — Cu(Me;pyo[14]trieneN,)** and alcohol.
Cu(Me,pyo[14]trieneN,)** +
Ru(NHj)e2*
8.17.3 Tris(2,2"-bipyridine)rhodium(II) ion
Cu(Me,pyo[14]trieneN,)* + 1.3% 107 4 0.7 pr D.k. and/or p.b.k. in N-satd. soln. contg.  88A334
Rh(bpy);** - Cu(Me,pyof14]trieneN,)?* and alcohol.
Cu(Me,pyo[14]trieneN,)?* +
Rh(bpy)s*
8.18 Bis(2,2"-bipyridine)copper(X) ion
8.18.1 Hydrogen peroxide
Cu(bpy);* + H,0, = Cu(bpy), > + 1.5%x10° 7 pr. Dk. in soln. contg. 3x 1073 mol L™} 85A059
"OH + OH~ Cu(bpy),*, 0.05 mot L™! formate and (1-

4)x 10 mol L™ H,0,.

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995
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TABLE 8. Rate constants for copper transients — Continued

No. Reaction kLmol™ ' s™h

#(°C) Method Comment Ref.

8.18 Bis(2,2'-bipyridine)copper(I) ion — Continued
8.18.2 Oxygen
Cu(bpy),* + 0, = Cu(bpy),* + 0,  5.8x10*

8.18.3 Superoxide radical anion

Cu(bpy),” + O, + 2 H* > H,0, + 1.8x 108
Cu(bpy),>*

8.19 Bis(1,10-phenanthroline)copper(I) ion
8.19.1 Hydrogen peroxide

Cu(phen),* + H,0, = Cu(phen),?* + 9.4 x 10
*OH+OH™

8.19.2 Oxygen

Cu(phen),* + O, > Cu(phen),* + 5.0x 10
o

8.19.3 Superoxide radical anion

Cu(phen),* + 0,"” + 2 H* = H,0, + 3.0x 108
Cu(phen),**

8.20 Bis(5-chloro-1,10-phenanthroline)copper(l) ion

8.20.1 Oxygen

Cu(5-Clphen),* + 0, - 5.0x10°
Cu(5-Clphen),®* + 0,"~

8.20.2 Superoxide radical anion

Cu(5-Clphen),* + 0, + 2 H* > 2.1x 108
H,0, + Cu(5-Clphen),*

8.21 Bis(5-nitro-1,10-phenanthroline)copper(l) ion
8.21.1 Hydrogen peroxide

Cu(5-NO,phen),* + H,0, ~ 44x10°
Cu(5-NO,phen),?* + "OH + OH~

8.21.2 Oxygen

Cu(5-NO,phen),* + 0, - 5.8x10?
Cu(5-NO,phen),?* + 0"~

8.21.3 Superoxide radical anion

Cu(5-NO,phen),* + 0, + 2 H — 8.3x 108
H,0, + Cu(5-NO,phen),*

p.L.

pr.

p.r.

pr.

Dk. in O,-satd. soln. contg. 0.02 mol ™! 85A059
formate, 1.96 x 1075 mol L™! SOD and
(1-4) x 107° mol L™ Cu(bpy),**.

D.k. in air-satd. soln. contg. 0.02 mol L™ 85A059
formate and (1-7) x 1077 mol L™}
Cu(bpy),™*.

D.k. in soln. contg. 3 x 107> mol L™ 83A299
Cu(phen),**, 0.05 mol L™" formate and

(5-45) x 10~ mol L™! H,0,; [85G297]

shows *OH is not formed directly but

through decomposition of a metal-peroxo

complex, and & is about 1100 L mol~! s™!,

D.k. in O,-satd. soln. contg. 0.02 mol L™ 83A299
formate, and 1.2 x 107 mol L™! SOD and
~(1-8) x 1075 mol L! Cu(phen),?.

D.k. at 435 nm in soln. contg. 0.05 mol 83A299
L™! formate and 107> mol L™! phosphate;
1,10-phenanthroline/Cu®* concn. = 2.0-

2.5.

Dk. in O,-satd. soln. contg. 0.02 mol L™ 85A059
formate, 1.96 x 107 mol L™! SOD and
{0.1-1) x 10~ mol ™! Cu(5-Clphen),**.

D.k. in air-satd. soln. contg. 0.02 mol L' 85A059
formate and (1-7) x 1077 mol L™! Cu(5-
Clphen)22+,

D k. in soln. contg. 3 x 107 mol L™! 85A059
Cu(5-NO,phen),**, 0.05 mol L™ formate
and (1-5) x 10~* mol L™ H,0,.

Dk. in Op-satd. soln. contg. 0.02 mol L™ 85A059
formate and 1.96 x 1078 mol L™! SOD and
(1-4) X 10 * mol L * Cu(5-NO,phen),*".

D.k. in air-satd. soln. contg. 0.02 mol L™ 85A059
formate and (1-6) x 10~ mol L™! Cu(5-
NO,phen),*.

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995
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TABLE 8. Rate constants for copper transients — Continued

No. Reaction kLmol'sy  pH #°C) Method Comment Ref.
8.22 Bis(5-methyl-1,10-phenanthroline)copper(I) ion
8.22.1 Hydrogen peroxide
Cu(5-Mephen),* + Hy0, 1.6x10° 7 pr. D.k. in soln. contg. 3 x 107> mol L™ 85A059
Cu(5-Me3;:uhen)2Z+ +°'OH +OH~ Cu(5-Mephen),?*, 0.05 mol L™! formate
and (1-4) x 1073 mol L™! H,0,.
8.22.2 Oxygen
Cu(5-Mephen),* + 0, — 6.6x 10* 7 pI. D.k. in O;-satd. soln. contg. 0.02mol L™!  85A059
Cu(5-Mephen),** + O,"~ formate, 1.96 x 107 mol L™! SOD and
(1-4) x 1075 mol L™! Cu(5-Mephen),?*.
8223 Superoxide radical anion
Cu(5-Mephen),* + 0,"~ +2 H* —» 23x 108 7 pr. D.k. in air-satd. soln. contg. 0.02 mol L™!  85A059
H,0; + Cu(5-Mephen),2* formate and (1-4) x 1077 mol L™ Cu(5-
Mephen),2*.
8.23 Bis(2,9-dimethyl-1,10-phenanthroline)copper(I) ion
8.23.1 Superoxide radical anion
Cu(2,9-Me,phen),* + 0"~ + 2 HY — 2.4x10°8 7 pr. D.k. in air-satd. soln. contg. 0.02 mol L™!  85A059
H,0, + Cu(2,9-Me,phen),?* formate and (1-6) x 10~ mol L™! Cu(2,9-
Me,phen),2*.
8.24 5,10,15,20-Tetrakis(1-methylpyridininm-4-yl)porphinatocopper(Il), radical anion
8.24.1 5,10,15,20-Tetrakis(1-methylpyridini 4-y)porphi pper(Il), radical anion
[CuTMpyP]'3* 4+ [CuTMpyP]"3* - 0.1x 108 6.8 pr. Dk. in N,O-satd. soln. contg. 83C026
CuTMpyP* and 2-PrOH;
disproportionation reaction; AG =27 kJ
mol ™.
8.24.2 MHydrogenion
[CuTMpyP]3* + H* - >2 x 107 0.9- 21 pr. P.b.k. at 640 nm in deoxygenated soln. 92A390
[CuTMpyPH]'* 1.5 contg. 2-PrOH, 0.001 mol L™
CuTMpyP** and varied [H"].
8.25 5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatocuprate(Il), radical anion
8.25.1 Hydrogenion
[CuTPPS}'5 + H* — [CuTPPSH]"+ 5x107 3.5 21  pr Pb.k. at 650 nm in deoxygenated soln. 92A390
4.1 contg. 2-PrOH, 4.5 x 107> mol L™}
CuTPPS*" and (0.8-3.4) x 10~ mol L™}
H*,
8.26 Tetrakis-4-(N,N,N-trimethylammonio)phenylporphinecopper(Il), radical anion
8.26.1 Hydrogenion
[CuTAPP]'* + H* ~ [CuTAPPH]"* 8x 108 24- 21 pr P.b.k. at 640 nm in deoxygenated soln. 92A390
3.0 contg. 2-PrOH, CuTAPP** and varied
[H'].
8.27 Hydridocopper(Il) ion
8.27.1 Water
CuH* + H,0 = Cv?* + H, + OH™ 4x10%s7! 3-6 p.L. Dxk.at 340 nmin soln. contg. (2-10)x  82A104

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995
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TaBLE 8. Rate constants for copper transients — Continued

No. Reaction k@Lmol's) pH [ #°C) Method Comment Ref.
8.28 Methylcopper(II) ion
8.28.1 Hydrogenion
CuCH;* + H* - Cu®* + CH, 2x10° 1 p.L. D.. in N,O-satd. soln. contg. 9 x 107 86A115
mol L™ CuS0,, 0.09 mol L™ DMSO and
2x 1074 mol L™ Cr**. Authors reported k
=200s" at pH 1.
8.28.2 Methylcopper(ll) ion
CuCH,* + CuCH,* = 2 Cu” + C;Hg 9x 10° >2.5 pr. Dxk. in N,O-satd. soln. contg. 9x 107 86A115
mol L™! CuSO;, 0.09 mol L™! DMSO and
2% 104 mol L™ Cr?*.
8.29 Carboxylatocopper(Il)
8.29.1 Copper(I) ion
CuCO, + Cu* = Cu,* + CO, ~10° 7.3 p.r. D.X. at 480 nm in Ar-satd. soln. contg. 1 x  91A367
10~ mol L™! Cu(CIOy), and 0.01 mol L™
formate.
8.29.2 Copper(ll) ion
CuCO, + Cu?* - 2 Cu* + CO, 5x108 73 pr. D.xk. at 480 nm in N%O-satd. soln. contg.  91A367
(1-3)x 10~ mol L™} Cu(ClO,), and 5 x
1073 mol L™! formate.
8.29.3 Oxalatocuprate(Il) ions
CuCO, + Cu(C,0),*™ - 2x10° 0.1 fp. Dxk. in soln. contg. 2 x 10~ mol L™ 80A239
Cu(ID), 1072 mol L™! oxalate, varied [O5]
and pH; value refers to basic form of
CuCO,. For an acidic form of CoCO,, k=
1x10' Lmol™'s7!.
8.29.4 Oxygen
CuCO, + 0y — 3% 107 0.1 f.p. DX. in soln. contg. 2 x 107 mol L 80A239
Cu(il), 1072 mol L™* oxalate, varied {O,]
and pH; value refers to basic form of
CuCO,. For an acidic form of CoCO,, k=
4x10°Lmol™' 7L,
830 2-Ammonio-1-carboxyethylcopper(Il) ion
8.30.1 First-order reaction
CuCH(CH,NH;)CO,* » Cu® +NH;  2.7x10%s! <3 pr. D.k. at 380 nm in N,O-satd. soln. contg. ~ 92A134
+ CH,=CHCO, 1L1x10%s7! >3.5 0.1 mol L™ B-alanine, (3.5-11) x 107>
mol L™! Cu* and (0-1) x 107 mol L™
Cu?*, '
831 2-Ammonioethylcopper(l) ion
8.31.1 First-order reaction
CuCH,CH,NH,?* = CuCH=CH,?* +  2.457} 2.3- p.L. DXk. at 370 nm in N,O-satd. soln. contg. ~ 93A473
NH; 35 0.05-0.1 mol L} ethylamine, (2.5-8.0) X
10~ mol L™! CuSO, and (0.5-1.0) x 107
mol L™ Cu*. Complex formed by
reaction of Cu* with "CH,CH,NH;", k=
1.1x10° Lmol ™} s71.
832 2-Hydroxy-2,2-dimethylethylcopper(il) ion
8.32.1 First-order reaction
CuCH,C(CH,),0H" — 22x10°s 27 pr. D.k. in N;O-satd. soln. contg. (5-20) x 88A410

CH,=C(CHj,), + Cu** + OH™

107 mol L™! CuSOy, (5-30) x 107° mol
L' Cu*, (5-30)x 1075 mol L™} Cr(11l),
and 0.1-1 mol L™} zert-BuOH. k= 5.0 x
10* + 8.6 x 107[H,0*] s

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995
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TaBLE 8. Rate constants for copper transients — Continued

No. Reaction k(L mol™t 571y pH I t(°C) Method Comment Ref.

8.33 2-Ammonio-2,2-dimethylethylcopper(Il) ion
8.33.1 First-order reaction

CuCH,C(CH;);NH** - Cu?* + 7057 1.5 p.I. Dk. at 375 nm in N,O-satd. soln. contg.  92A073
CH,=C(CH;), + NH; 3 (0.39-1.1) x 107 mol L™} Cu*, (0-5) x
10~ mol L™! CuSO, and 0.02-0.2 mol L
2-methyl-2-propanamine.

8.34 1,3-Diammonio-2-propylcopper(Il) ion
8.34.1 First-order reaction

CuCH(CH,NH;3H),* - 205! 3.0- pr. D.k. in N;O-satd. soln. contg. 0.05-0.1 93A473
3.8 mol L 1,3-propanediamine, (0-2.5) x
10 mol L™} CuSO, and (0.62-1.2) x 107*
mol L™! Cu*. Complex formed by
reaction of Cu* with *CH(CH,NH3Y),, k=
42x 108 L mol™! 571,

8.35 2-(Dimethylammonio)-1-(dimethylammoniomcthyl)cthylcopper(I) ion
8.35.1 First-order reaction

CuCH(CH,NMe,H"),* ~ 15057} 2.2- pr. D.X. in N;O-satd. soln. contg. 0.05-0.1 93A473
3.8 mol L™! NNV N'-tetramethyl-1,3-
propanediamine, 0-0.001 mol L™ CuSO,
and (0.05-0.13 ) x 107> mot L™ Cu*,
Complex formed by reaction of Cu* with
*CH(CH,NMe,H"),, k=4.2x 105 L

mol ! 571
8.36 2-(Dimethylammonio)ethylcopper(Il) ion
8.36.1 First-order reaction
CuCH,CH,NEt,H** - 19057 2.2- pr. D.k. at 370 nm in N,O-satd. soln. contg. ~ 93A473
CuCH=CH,?* + (C,Hs),NH 3.8 0.05-0.1 mot L triethylamine, (0-8) x

107 mol L™! CuSO, and (0.59-1.10) x
10~ mol L™! Cu*. Complex formed by
reaction of Cu* with *CH,CH,NEt,H"*, k
=7.5%x10° Lmol™' 571,

837 2-Carboxy-2,2-dimethylethylcopper(Il) ion
8.37.1 First-order reaction

CuCH,C(CH,),CO,H* = Cu* + 1.6x10°s7} 3.0 p.I. Calculated from the intercept of plot of 90A474
*CH,C(CH;),CO,H rate of formation of complex on [Cu*] in

N,O-satd. soln. contg. 0.001 mol L™

Cu?*,0.05 mol L™! (CH,);CCO,H and

(5-30) x 107> mol L™ Cu*; k, = 2.4 x 10°

Lmol™ sl
8.37.2 Copper(ll) ion
CuCH,C(CH,),CO,H* + Cu®* + H* 1x10’ 3.0 p.rL. D.k. in N,O-satd. soln. contg. varied 90A474
- 2 Cu®* + (CH;),CCO,H [Cu?*], 0.05 mol L™ (CH;);CCO,H and 1

x 10~ mol L™! Cu*.

8.38 2-Ammonio-2-carboxyprepylcopper(Il) ion
838.1 First-order reaction

CuCH,C(CH;)(NH;)CO,* - Cu?* + 2757} 3 p.r. D.k. at 300 and 350 nm in N,O-satd. soln.  92A215
NH; + CH,=C(CH;)CO," contg. 0.05 mol L™} 2-methylalanine, {5-

15) x 107 mol L™! Cu* and (3-100) x

1073 mol L™! Cu?*.
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TABLE 8. Rate constants for copper transients — Continued
No. Reaction k(L mol~! s pH [ t(°C) Method Comment Ref.
8.39 Copper(Il) ion, complex with cyclohexene
839.1 2-Hydroxycyclohexyl
Cl‘l(cyclohexem’.)+ + 2.6x10° 1- pr. P.b.k. in N,O-satd. soln. contg. (5-20) X 91A152
—CHCHOH(CH,);- — ¢-CgHjo + 55 107 mol L™! CuSOy, (5-40) x 107 mol
CuCHCH(OH)(CH,)— L™ Cu*, (5-40) x 107 mol L™ Cr(1I),
0.02-0.15 mot L™! cyclohexene and 0.15-
0.65 mol L™! acetonitrile.
8.40 4-Hydroxyphenoxycopper(Il) ion, conjugate base
840.1 4-Hydroxyphenoxycopper(II) ion, conjugate base
CuOC¢H,-4-O + CuOCgH,-4-0 - 3.8x107 7.0 fp. D.k. at 425 nmin soln. contg. Cu*and 1  78A449
% 107 mol L™} hydroquinone.
8.41 (1-Hydroxybutyl)ethylenediaminetetraacetatocuprate(Il) ion
8.41.1 ' Nitrite ion
CH;(CH,),CHOHCUEDTA " + NO,~ 4x10° 7.5 por. D.k. at 440 nm in soln. contg. CuEDTAZ™  80A153
- and 1-butanol.
8.42 Bis(1,10-phenanthroline)(2-hydroxyethyl)copper(Il) ion
8.42.1 First-order reaction
HOCH,CH,Cu(phen),* ~ 1L1x10%s7! 4-10 p.r. D.k. at 430 nm in ethylene-satd. soln. 88A392
Cu(phen),?* + H,C=CH, + OH~ contg. Cu(phen),?*.
8.43 Bis(1,10-phenanthroline}(2-hydroxy-2,2-dimethylethyl)copper(Il) ion
8.43.1 First-order reaction
HOC(CH;),CH,Cu(phen),* - 1.7x10%s™! 4-10 pr. Dk. in He-satd. soln. contg. 0.1 mol L™ 88A392
Cu(phen),?* + CH,=C(CH,), + OH™ tert-BuOH and Cu(phen),?*.
8.43a Aminomethyl(glycinato)copper(II)
8.43a.1 Oxygen
(Gly)CuCH,NH, + O, — 2x10° 6.3 f.p. Estd. from dependence of d k. in soln. 84A293
6x 10° 7.7 contg. 2 x 10~ mol L™! Cu(Ily and 10
mol L'! glycine on [0,].
844 0o-2,12-Dimethyl-3,7,11,17tetraazabicyclo[11.3.1Jheptadeca-1(17),2,11,13,15-pentaenecopper(II) ion OH-adduct
8.44.1 First-order reaction
Cu(Me:zpyo{14]u'ienel\T4)(OH)i“r - 63x10°s7! 35 0.1 p.L. D.k. in N,O-satd. soln. contg. Cu(Me,- 86A210
45 3,4,5-pyo[14]trieneN,)** and NaClO,; the
product is a Cu(l) species formed by
intramolecular reduction which decays
with k=1.6x 10% 571,
8.45 Copper(1II)
8.45.1 Iron(I)ion
Cu(lil) + Fe?* — Cu?* + Re3* 33x108 2.1 pr. P.b.k. at 238 nm in soln. contg. (5-30)»  79G260
107 mol L™ Fe?, 10 mol L™ Cu®, 5% 761074
1075 mol L™} Fe®* and H,S04; k= 1.3 %
108 L mol™! s™! in HCIO,.
8.45.2 Hydrogen peroxide
Cu(Il) + Hy0, = 2x10° Y. Estimated from computer simulation 88G016

based on G for HCHO and Cu* in N,O-
satd. soln. contg. Cu*, CH;OH and H,0,.
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TABLE 8. Rate constants for copper transients — Continued

No. Reaction kLmoltshy pH [ #(°C) Method Comment Ref.
8.45 Copper(Ill) — Continued
8.45.3 Methanol
Cu(I1T) + MeOH — "CH,0H + cu? <4x10° Y-I. Estimated from computer simulation 88G016
+H* based on G for HCHO and Cu* in N,O-
satd. soln. contg. Cu?*, CH;0H and H,0,.
8.46 Dihydroxycopper(IIl) ion
8.46.1 First-order reaction
Cu(OH),* = CuOH" + "OH 42x10%s7! 35 p.r. Estimated from decay of Cu(lIl) in the 710174
28x10%s7! 3.65 presence of Br™, CH;0H, H,0, etc.
Values of k, taken to be same as k(Cu?* +
‘OH); K=13x10"%and 9.0x107°L
mol ™! at pH 3.5 and 3.65, respectively.
8.46.2 Nitrilotriacetatocuprate(il) ion
Cu(OH),* + CuNTA™ — Cu?* + 1.2x10% 3.9 p.r. N,O-satd. soln. contg. 0.001 mol L™! 78A436
CuNTA CuSO, and (2-8) x 107> mol L™ NTA.
8.47 Trihydroxycopper(HI)
8.47.1 Trihydroxycopper(III)
Cu(OH), + Cu(OH); <25% 10 6 0004 25 opr 720844
2.3x107 6 p.r. D.k. at 300 nm in N,O-satd. soln. contg. 5 710174
x 10~ mol L™! cu?*.
8.47.2 - Nitritecopper(I) ion
Cu(OH); + CuNO,* —~ -3x10° 52 pI. D.k. at 300 nm in N,O-satd. soln. contg. 710174
NO,"~.
8.47.3 Glycinatocopper{Il) ion
Cu(OH); + Cu(Gly)* — 8.1% 107 5.5 pr. D.k. in N,O-satd. soln. contg. 0.001 mol 710775
L™} CuSOQ, and {1-100) x 107° moi L
glycine.
8.47.4 2-Methyl-1,4-naphthoquinone
Cu(OH); + 2-CH3NQ — 2.0x10° 9.0,10.6 pr. 40% ot Cu(lllI) claimed to react by 131047
electron transfer. Cu(Ill) formed by "OH
+ Cu(ClOy),; 20.3% and 39% electron
transfer at pH 8.0 and 10.6, respectively,
in CuS0y soln,
8.48 Amminecopper(II) complex
8.48.1 Amminecopper(I1l) complex
Cu'(NH,), + Cu'(NHy), - 1.5x 10’ 11 p.r. D.k. in N,O-satd. soln. contg. (5-50) x 710775
1073 mol L™! CuSO, and [NH,] =
1.9[CuS0O,).
8.49 Ethylenediaminecopper(IIl) complex
8.49.1 First-order reaction
Cul(en), - <357 5.8 p.L. Dk, in N,O-satd. soln. contg. (5-50) x 710775
120s ! 116 10 * mol L! CusU, and [en] =
1.9{CuSOq].
8.49.2 Ethylenediaminecopper(III) complex
("um(eﬂ),, + Cl’lm(en)“ — 2.8 % 105 58 pr D.k. in N,O-satd. soln. contg. (5-50) x 710775
2.0% 107 116 107 mot L™! CuSO, and [en] =
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TABLE 8. Rate constants for copper transients — Continued
No. Reaction kLmoitsh pH I #°C) Method Comment Ref.
8.50 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradecanecopper(Iil) ion
8.50.1 First-order reaction
Cu(aneN,)* — 6.1s7 1 1.0 25 fp. D.k. at 360 nm in soln. contg. 0.01-1 mol  83A271
L' C1" and (1-2) x 107 mol L™
Cu(aneN,)™.
8.51 Chloro-5,7,7,12,14,14-hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienecopper(IIl) ion
8.51.1 Chloride ion
Cu(4,11-dieneN,)CI>* + CI” - 1.5%10° 1 2 fp. D.k. in N,O-satd. soln. contg. (1-5) x 107  79A080
Cu(4,11-dieneN,** + Cly~ mol L™! Cu(4,11-dieneN,)**, 0.1 mol L
CI",0.001-0.01 mol L™ H,0, and 0.1
mol L™ H* k, = 1.5 x 108 Lmol™ s71.
8.52 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienecopper(IH) ion
8.52.1 First-order reaction
Cu(4,11-dieneN,** — 0.365~! 1 1.0 25 fp D.X. at 340 or 400 nm in sokn. contg. 83A271
0.01-1 mol L™ CI” and (0.4-1.0) x 10™*
mol L~! Cu(4,11-dieneN,)**.
8.52.2 Chloride ion
Cu(4,11-dieneN,)> + CI~ — 0.63 1 1.0 25 fp. D.k. at 340 or 400 nm in soln. contg. 83A271
0.01-1 mol L™ CI” and (0.4-1.0) x 107*
mol L™! Cu(4,11-dieneN,)**.
8.52.3 Hydrogen peroxide
Cu(4,11-dieneN,)** + H,0, ~ 7.0x 10 1 22 fp. D.k. in soln. contg. Cu(4,11-dieneN,)**  79A080
Cu(4,1 l-dieneN.oz+ +H*+HO,' and (1-10) x 1023 mol L™! H,0,.
8.52.4 Azideion
Cu(4,11-dieneN,)** + N~ — 2.5 104 1 22  fp. D.k. in soln. contg. Cu(4,11-dieneN,)?*, 794080
Cu(4,11-dieneN)>* + "N, {8-40) x 107* mol L™ azide ion, 0.1 mol
L7 CI, 0.0 mol L™ H* and
Co(NH,)sCI**.
8.53 1,4,8,11-Tetraazacyclotetradecane(hydrido)copper(IIl) ion
8.53.1 Hydrogen ion
Cu(cyclam)(H)** + H* - Cu* + ~2x 108 6.0 p.r. Dk in Ar-satd. soln. contg. 0.1 mol L™ 82A320
cyclamH,*" MeOH and (2-30) x 107> mo} L™
Cu(cyclam)®*.
8.54 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradecane(hydrido)copper(IIl) ion
8.54.1 Hydrogen ion
Cu(aneN)(H)** + H" - Cu* + 1.6 x 10° <5.5 p.r. D.k.in Ar-satd. soln. contg. 0.1 mol L™ 82A320
aneN,H,** formate and (2-30) x 10~ mol L
Cu(aneN,)**.
8.55 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-diene(hydrido)copper(Ill) ion
8.55.1 Hydrogenion
Cu(4,11-dieneN,)(H)?* + H ~ Cu* 6 x 10 4.0- pr. Duxk.in Ar-satd. soln. contg. 0.1 mol L™ 80A189
+4,11-dieneN H,* 55 MeOH and (2-30) x 107> mol L™}

Cu(4,11-dieneN,)?*.
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TaBLE 8. Rate constants for copper transients — Continued

No. Reaction kLmol”'sh)  pH #(°C) Method Comment Ref.
8.56 2,2,4,11,11,13-Hexamethyl-1,5,10,14-tetraazacyclooctadeca-4,13-diene(hydrido)copper(Ill) ion
8.56.1 Hydrogen ion
Cu(4,13-dieneN)(H)** + H* - Cu* ~6x 10 6.1 pI. D.x. in Ar-satd. soln. contg. 0.1 mol L™  82A320
+4,13-dieneN JH,2* formate and {2-30) X 10> mol L™}
Cu(4, lS-dieneN4)2+; k was estimated
from rate constants measured at pH 6.1
and 7.0.
8.57 Bis(glycine)copper(IIl) complex
8.57.1 First-order reaction
cu'™(Gly), - 6.0x10%s7! 6.1 p.I. D.k. in N,O-satd. soln. contg. (5-50) x 710775
22x10%s7 7.5 1075 mol L™} CuSO, and [glycine] =
1.9{CnSO,].
8.58 Bis(alanine)copper(Ill) complex
8.58.1 First-order reaction
Cum(Ala)z - 80x103s™! 6.3 pr. D.k. in N,O-satd. soln. contg. (5-50) x 710775
1075 mol L™! CuSO, and {alanine] =
1.9[CuSO,}.
8.59 Bis(B-alanine)copper(IIl) complex
8.59.1 First-order reaction
Cu'l(B-Ala), - 7.0%x10%s7! 5.8 pr. D.k. in N,O-satd. soln. contg. (5-50) x 710775
107 mol L™! CuSO, and [B-alanine] =
1.9[CuSO,].
8.60 Bis(o-aminobutyric acid)copper(III) complex
8.60.1 First-order reaction
Cu¥(o-aminobutyric acid), ~ 50x10%s7! 6.1 p.r. D.k. in N,O-satd. soln. contg. (5-50) X 710775
1075 mol L™! CuS0, and [c-aminobutyric
acid] = 1.9[CuS0,].
8.61 Bis(B-aminobutyric acid)copper(III) complex
8.61.1 First-order reaction
Cu'™(B-aminobutyric acid), ~ 45%x10°s! 6.0 p.r. D.k. in N,O-satd. soln. contg. (5-50) X 710775
107° mol L™} CuSO, and [B-aminobutyric
acid] = 1.9[CuSO,].
8.62 Dis(y-aminobutyric acid)copper(II) complex
8.62.1 First-order reaction
Cu'(y-aminobutyric acid), - 12x10%s7! 438 p.r. D.k. in N,O-satd. soln. contg. (5-50) x 710775
107 mol L™ CuSO, and [y-aminobutyric
acid] = 1.9[CuSO,].
8.63 Bis(c-aminoisobutyric acid)copper(IlI) complex
8.63.1 First-erder rcaction
Cu'(a-aminoisobutyric acid), — 1.5%10%s™ 62 p.L. D.k. in N,O-satd. soln. contg. (5-50) x 710775
2.5%x10%s™! 7.3 107 mol L™! CuSO, and {0~
aminoisobutyric acid} = 1.9[CuSO4].
8.64 Hydroperoxocopper(IIl) ion
8.64.1 First-order reaction
Cu0,H?* = Cu(l) + O, + H* 22x%10%s7! pr. DXk. in O,-satd. soln. contg. 1 x 10 mol ~ 87A160
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TaBLE 8. Rate constants for copper transients — Continued
.r;lo. Reaction k(L mot™! s'l) pH [ #(°C) Method Comment Ref.
8.65 Methylcopper(Ill) ion
8.65.1 First-order reaction
CuCH,* ~ 7x10%s™! 6 pr. Dk. in N,O-satd. soln. contg. CuSO4and ~ 78F301
DMSO.
8.66 Trichloromethylcopper(I) ion
8.66.1 Water
CuCCl,%* + H,0 — Cu* + HOCCI, + 0957 6 pr. D.k. in Ar-satd. soln. contg. (2-10) x 107> 80A277
H* mol L™! CuSO, and (1-10) x 1072 mot L™
CHCl; CuCHCI," also present. Authors
did not distinguish between the two
species.
8.67 2-Hydroxyethylcopper(IIl) ion
8.67.1 First-order reaction
CuCH,CH,O0H* + - Cu* + H* + 3.3x10%s7! 6 pr. D.k. in N,O-ethylene (1:1) satd. soln. 80A277
—OCH,CH,—- contg. (1-5) x 10~ mol L™! CuSO,.
8.68 Carboxymethylcopper(Ill) ion
8.68.1 Water
CuCH,CO,* + H,0 — Cu* + H* + 2857t 6 pr. D.k. in N,O-satd. soln. contg. CuSO,and  80A277
HOCH,CO,” acetate; an initial process with & = 1 x 10
s™! was also reported.
8.69 1-Carboxyethylcopper(IIl) ion
8.69.1 Water
CuCH(CH;)CO," + H,0 — Cu* + H* 025! 6 p.r. D.k. in N,O-satd. soln. contg. (5-10) x 80A277
+CH;CHOHCO,~ 107° mol L™} CuSO, and 0.01 mol L}
propionate; an initial process with k= 8.6
% 10° 571 was also reported.
8.70 2-Hydroxy-2,2-dimethylethylcopper(IIl) ion
8.70.1 Water
CuCH,C(CH,),0H* + H,0 - Cu* 45x10%s7! 6 p.r. Duk. in N,O-satd. soln. contg. (1-5)x 1075 80A277
+H* + HOCH,C(CH;),0H mol L™! CuSO, and 0.1 mol L™ sers-
BuOH.
8.71 1,2-Dicarboxy-2-hydroxyethylcopper(IIl) ion
8.71.1 First-order reaction
CuCH(CO,)C(OH)CO, - 157! 6 pr. Dk.in N,O-satd. soln. contg. (5-10)x  80A277
1073 mol L™! CuSO, and (2.5-10) x 107
mol L™ fumarate; an initial process with
k=2x10?s"! was also reported.
8.72 2-Carboxy-2,2-dimethylethylcopper(III) ion
8.72.1 First-order reaction
CuCH,C(CH;),CO,H?* — Cu* + 0.0357! 3.0- pr. D.k. at 400 nm in N,O-satd. soln. contg.  90A474
CO, + CHy=C(CHy), + H* 4.0 0.05 mol L™} trimethylacetic acid, (5-30)
% 107 mol L™! Cu®* and ((5-30) x 1075
mol L™! Cu™,
8.73 2-Ammonio-2-carboxypropylcopper(Ill) ion
8.73.1 First-order reaction
CuCH,C(CH,)(NH3)CO, - Cu* + 0.15s! 3 pr. D.k. in N,O-satd. soln. contg. 0.05 mol 92A215

CO, + CH,=C{CH;)NH;*

L~ 2-methylalanine and (0.5-2.0) x 1073
mol L1 Cu?*,
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TABLE 8. Rate constants for copper transients — Continued

No. Reaction kLmol'sh)  pH #(°C) Method Comment Ref.
8.74 Benzylcopper(IIl) ion
8.74.1 First-order reaction
CuCH,CgHs** — Cu®* + C¢HsCH, 12x108s7! fp. D.k. in deaerated soln. contg. (0.4-1.2)x  93A346
10~ moi L™ Co(NH3)5(C6H6;CH2C02)2“
and Cu(ClO,)y; k, = 2.8 x 10° L mol™ s77.
In soln. contg. 10% acetonitrile and
dibenzyl ketone, k=1.3x 1057 and k, =
2.5x 107 Lmol™ s™ at 20 °C; E, =7.0kJ
mol ™}, log A =7.58, studied at 1-60 °C
[92A148].
1.1x 10857 2.8 27 fp. D.k. at 375 nm in soln. contg. ~0.002 mol ~ 84A367
L™ Co(NH3)(C¢HsCH,CO,)** and
0.001-0.004 mol L™! CuSO,: k,=2.1 x
107 Lmot™! 57,
8.74.2 Water
CuCH,C¢Hs? + H,0 - Cu* + 43x10%s7! f.p. D.k. in soln. contg. 93A346
CgHsCH,OH + H™ Co(NH3)5(CgHsUH,CU,)? and
Cu(Cl0,),; in soln. contg. dibenzyl
ketone, Cu(ClO,4), and 10% acetonitrile &
=35x10°s™ at 20°C; E, = 69K
mol ™!, log A = 6.61, studied at 1-60 °C
[92A148].
~12x10%s7! 2.8 27 fp. Duk. in soln. contg. ~0.002 mol L™} 84A367
{Co(NH;)s0COCH,C¢H;]** and 0.001-
0.004 mol L™! CuS0;4.
8.75 (4-Chlorophenyl)methylcopper(II) ion
8.75.1 First-order reaction
CuCH,CeH,-4-C1** = Cu® + 1.5x10%s7! £.p. D.k. in soln. contg. Co(NH3)s(4- 93A346
4-CIC¢H,CH, CICH,CH,CO,) and-Ca(ClO,),; k, =
1.6x10° L mol s,
8.75.2 Water
CuCH,C¢Hy-4-CI** + H,0 = Cut + 3.3x10%s7! f.p. D.k. in soln. contg. Co(NHj)s5(4- 93A346
4-CIC¢H,CH,O0H + H* CIC¢H,CH,CO,)* and Cu(CIO,),.
8.76 2-Hydroxyphenoxycopper(III} ion
8.76.1 2-Hydroxyphenoxycopper(Il) ion
CuOC6H4-2-0H2+ + 1.6 x 10 20 -0 f.p. D.k. at 380 nm in soln. contg. (1.5-20) x ~ 78A449
CuOC H,-2-0H% - 102 mol L™ Cu?and 1 x 104 mol L™! 757502
catechol.
8.77 3-Hydroxyphenoxycopper(IIl) ion
8.77.1 First-order reaction
CuOCzHy-3-OH* — 3.0x10%s7! 2-6 fp. Dik. at 420 nm in soln. contg. (2-300)x  79A272
107 mol L™! Cu®* and 2 x 107 mol L
resorcinol.
8.77.2 3-Hydroxyphenoxycopper(II) ion
CuOC¢H,-3-0H% + 5.0%10° 2-6 0.04 f.p. D.k. at 420 nm in soln. contg. > 102 mol ~ 79A272
CuOCgH,-3-OH2* - L7 Cu?* and 2 x 1073 mo) L™! resorcinol.
8.78 4-Hydroxyphenoxycopper(IIl) ion, conjugate base
8.78.1 4-Hydroxyphenoxycopper(IIl) ion, conjugate base
CuOC¢H,-4-O% + CuOCgH,-4-0 1.6 x 10° 7.0 -0 fp. Dk. at 425 nm in soln. contg. Cu®*and 1 78A449

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995

%10~ mol L™ hydroquinone.



RATE CONSTANTS FOR TRANSIENT METAL IONS IN AQUEOUS SOLUTION 1139
TABLE 8. Rate constants for copper transients — Continued
No. Reaction k@Lmol s pH [ 1(°C) Method Comment Ref.
%.79 3-Hydroxy-5-methylphenoxycopper(IIl) ion
8.79.1 First-order reaction
CuOCeH;-5-CH;-3-OH% — 3.0x10%s7! 2-6 fp. Dxk. at 420 nm in soln. contg. (2-300) x  79A272
10~ mol L™! Cu?* and 2 x 107 mol L™!
S-methylresorcinol.
8.79.2 3-Hydroxy-5-methylphenoxycopper(III) ion
CuOC¢H;-5-CH;-3-OH?* + 50x10° 26 004 fp. Dk at 420 nm in soln. contg. > 102 mol ~ 79A272
CuOC¢H;-5-CH,-3-OH?* — L™ Cu®* and 2 x 103 mol L™ 5-
methyiresorcinol.
8.80 (4-Methoxyphenyl)methylcopper(III) ion
8.80.1 First-order reaction
CuCH,C¢H,-4-OCH;** — Cu?* + 62x10°s7! f.p. Dk in soln. contg. Co(NHs3)s(4- 93A346
4-CH;0C¢H,CH, CH;0CgH,CH,CO,)> and Co(CIO,),; k;
=8.0x10°Lmol 57",
8.80.2 Water
CuCH,CgH4-4-OCH;>* + H,0 - 1.5x10%s7! fp. D.k. in soln. contg. Co(NHz)s(4- 93A346
Cu* + 4-CH,0C¢H,CH,0H + H* CH30CgH,CH,CO,)*" and Cu(CIO,),.
8.81 (4-Methylphenyl)methylcopper(III) ion
8.81.1 First-order reaction
CuCH,CgH,-4-CH,?* — Cu®* + 7.9%10%s7! f.p. D.k. in soln. contg. Co(NH3)s(4- 93A346
4-CH;C¢H,CH, CH,CeH,CH;CO,)* and Cu(ClO )y; k, =
57x 108 Lmol™'s™,
8.812 Water
CuCH,CgH,-4-CH;** + H,0 = Cu* 34x10%s7! f.p. D.k. in soln. contg. Co(NH;)s(4- 93A346
+4-CH;C¢H,CH,OH + H* CH;3C4H,CH,CO,)* and Cu(CIO,),.
8.82 Bis(glycinate)methylcopper(III) ion
8.82.1 Methyl
(Gly),CuCH, + "CH; = Cu(Gly), + >5x10° ¥-r. Estd. from yield of ethane in low-dose 90A421
CyHg experiments.
8.83 B-Alaninato(2-amincethyl)copper(IIN)
8.83.1 Water
(B-Ala)CuCH,CH,NH, + H,0 - 12x10's7! fp. Dk in soln. contg. Cu(B-Ala)y; the 81F406
Cu(B-Ala) + H,NCH,CH,0H + H* transient is from reaction of the Cu(Il)
complex with aminoalkyl radical.
8.83.2 Hydroxide ion
(B-Ala)CuCH,CH,NH, + OH" — 4.0x10% f.p. D.k. in soln. contg. Cu(B-Ala),. 81F406
Cu(B-Ala) + HyNCH;CH,0H
8.84 cis-Aqua(hydroxymethyl)(nitrilotriacetato)cuprate(III) ion
8.84.1 Hexaamminecobalt(III) ion
cis-[HOCH,Cu(NTA)H,0)]™ + 3.8x10° 5-8 p.r. DXk. in NjO-satd. soln. contg. CuSOy,, 86B151
Co(NHy)s™ - nitrilotriacetate ion and MeOH; *CH,OH
in the complex may be ionized to *CH,0~
in this pH region.
8.84.2 Hexaammineruthenium(III) ion
cis-[HOCH,Cu(NTA)H,0)]” + 1.8x 108 5-8 pr. D k. in N,O-satd. soln. contg. CuSOy, 86B151

Ru(NH3)¢>* -

nitrilotriacetate ion and MeOH; "CH,OH
in the complex may be ionized to *CH,0~
in this pH region.

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995
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‘Yanix: 8. Rate constants for copper transients — Continued

No. Reaction k(Lmol™! s pH [ t(°C) Method Comment Ref.
8.84 cis-Aqua(hydroxymethyl)(nitrilotriacetato)cuprate(IIl) ion — Contirued
8.84.3 Ferricyanide ion
cis-[HOCH,Cu(NTA)YH,O)]™ + 1.9% 107 5-8 pr. D.k. in N,O-satd. soln. contg. CuSQOy, 86B151
Fe(CN)g>™ - nitrilotriacetate ion and MeOH; *CH,0H
in the complex may be ionized to *CH,0”
in this pH region.
8.84.4 cis-Diaqua(nitrilotriacetato)copper(Il) ion
cis-fHOCH,Cu(NTA)H,0)]™ + 40x10° 5-8 pur. Dk. at 425 nm in N,O-satd. soln. contg.  86B151
cis-[Cu(NTA)(H,0),]™ + H,0 ~ {1-100) x 1075 mot L™! CuS0O,, 0.001 mol
cis-[Cu(NTA)(H,0),]” + L™" nitrilotriacetate ton and 0.1 mol L™
cis~[Cu(NTA)(H20)2]2’ +HCHO + MeOH; 'CH,0H in the complex may be
H* ionized to "CH,O™ in this pH region.
8.85 cis-Aqua(1-hydroxyethyl)(nitrilotriacetato)cuprate(IIf) ion
8.85.1 cis-Diaqua(nitrilotriacetato)copper(Il) ion
cis-[HOCH(CH3)Cu(NTA)H,0)]” + 1.3x 108 5-8 pr. D.k. in N,O-satd. soln. contg. CuSQOy, 86B151
cis-[Cu(NTAXH,0)1" + H,0 — nitrilotriacetate ion and EtOH.
cis-[Cu{NTAYH,0),]™ +
cis-[Ci{NTAYH,0),]*~ + CH;CHO
+H*
8.86 cis-Aqua(i-hydroxy-1-methylethyl)(nitrilotriacetato)cueprate(IIl) ion
8.86.1 cis-Diaqua(nitrilotriacetato)copper(II} ion
cis-[HOC(CH;),Cu(NTA)(H,0)]” + 1.5 x 108 5-8 pr. D.k. in NyO-satd. soln. contg. CuSOy,, 86B151

cis-[Ca(NTA)YH,0),1™ + H,O —
cis-[Cu{NTAYH,0),] +
cis-[Ca(NTAYH,0),]* +
CH;COCH; + H*

nitrilotriacetate ion and 2-PrOH.

J. Phys. Chem. Ref. Datz, Vol. 24, No. 3, 1995
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TABLE 9. Rate constants for iron transients
No. Reaction k(L mol™'s™h) pH 1 H°C) Method Comment Ref.
9,1 Bis(2,2'-bipyridine)dicyanoferrate(Il), electron adduct
9.1.1 Dicyanobis(2,2"-bipyridine)iron(III) ion
Fe(bpy),(CN), ™ + Fe(bpy)o(CN),* 3.1x10% fpJ/pior Duk. in soln. contg. Fe(bpy),(CN),. 90A499
— 2 Fe(bpy),(CN), pr
9.2 Dicyanobis(4,4’-dimethyl-2,2'-bipyridine)ferrate(Il), electron adduct
9.2.1 Dicyanobis(4,4-dimethyl-2,2"-bipyridine)iron(III) ion
Fe(4,4"-Me,bpy)(CN), ™ + 3.0x 100 fpJ/pior Dk insoln. contg. Fe(4,4-Me,bpy),(CN),.  90A499
Fe(4,4"-Me,bpy),(CN),* — p.r.
2 Fe(4,4’-Me;bpy),(CN),
93 2,2’-Bipyridinetetracyanoferrate(ll) ion, electron adduct
9.3.1 Tetracyano(2,2’-bipyridine)ferrate(III) ion
Fe(bpy)(CN),>~ + Fe(bpy)(CN),~ 1.8%10'0 fpJpi Dk at370 nmin soln. contg. 90A499
2 Fe(bpy)(CN),*~ Fe(bpy)(CN),>". 90A171
91A067
93.2 1,I’-Dimethyl-4,4"-bipyridinium
Fe(bpy) (CN)*™ + MV?* — 9.0x 10° fp/pi Dk in soln. contg. Fe(bpy)(CN),>” and 91A067
Fe(bpy)(CN) 2~ + MV** MV?*, Value obtained from computer fit.
9.4 Tetracyano(4,4’-dimethyl-2,2’-bipyridine)ferrate(Il) ion, electron adduct
9.4.1 Tetracyano(4,4’-dimethyl-2,2 -bipyridine)ferrate(Il) ion
Fe(4,4'-Me,bpy)(CN) >~ + 12x 101 fp./pior Dk.in soln. contg. Fe(4,4"- 90A499
Fe(4,4’-Mebpy)(CN),~ — p.I. Meszy)(CN)42’. 90A171
2 Fe(4,4'-Me,bpy)(CN),*~
942 1,I’-Dimethyl-4,4"-bipyridinium
Fe(4,4"-Me,bpy)(CN), >~ + MV?* 9.4x10° fpJpior D.k.in soln, contg. Fe(4,4- 90A499
- Fe(4,4-Me,bpy(CN),>~ + p.r. Me,bpy) (CN), 2.
MVt
9.5 TIron(Il) oxalate
9.5.1 Iron(II) oxalate
Fe(C,0,) + Fe(C,0)t — Fe?* + 2.5x10° ~08 1.0 22 fp/pi Dk insoln. contg. added Fe*t, 5% 10~ mol 727193
“0,CCO,™ + Fe(C,0,)" L~! oxalate and 0.14 mol L™ H*; Log A =
12.9, E, = 37 kJ mol™}; studied at 18.5-
46.8°C.
9,52 Iron(IIl)ion
Fe(C,0,) + Fe®* — Fe?* + 1.0x 10° ~08 10 22 fp Dk.insoln. contg. (1-14)x10*mol L™ 727193
"0,CCO,~ + Fe™* ferric oxalate and 0.15 mot L™ H*; Log A =
17.7, E, = 71 kJ mol™; studied at 18.3-
31.8°C.
9.6 Pentacyanoferrate(II) ion
9.6.1 2-Methylpyrazine
Fe(CN)53' + 2-Mepz — 48x10% 8-10 0.1 25 fp. D.k. at 440-470 nm in soln. contg. 81A238

Fe(CN)s(2-Mepz)>~

Fe(CN)5(2-Mepz)3" and 0.1-9.6 mol L1 2-
methylpyrazine; at 1 and 50°C, k=44 and
4.6 % 10° L mol™ 5™, respectively, giving
AHf=67kImol™ and AS$ =32 K™}
mol™!. Product suggested to be N1 isomer
which rearranges to N4 isomer.
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TaBLE 9. Rate constants for iron transients — Continued

No. Reaction k@mol™'sh) pH I H°C) Method Comment Ref.
9.7 Pentacyanonitrosylferrate(Il) ion
9.7.1 2-Hydroxy-2,2-dimethylethyl
Fe(CN)sNO*~ + "CH,C(CH;),0H 2.5x10° 6.0- p.L. Pbk.and dk. at 380 nmin Ar-satd. soln.  79A134
- 7.5 contg. Fe(CN)sNO?~ and 0.3 mol L™ serr-
[Fe(CN)sN(O)CH,C(CHs),OHI> BuOH.
9.7.2 2-Amino-2-carboxy-2-methylethyl i
Fe(CN)sNO* + 1.6x10° 6.0- pr. Pbk.and.dk. at 380 nmin Ar-satd. soln.  79A134
*CH,C(CH3)(NH,CO,™ ~ 15 contg. Fe(CN){NO?~ and 0.3 mol L™ -
[Fe(CN)sN(O)CH,C(CH)(NH;HCO, 1>~ aminoisobutyrate ion.
973 (N-Acetyl-N-methylamino)methyl
Fe(CN)sNO*™ + 3.5%x 10 6.0- pr. Pbk.and dk. at 380 nmin Ar-satd. soln.  79A134
*CH,N(CH;)C(0)CH; ~ 15 contg. Fe(CN)sNO?~ and 0.3 mol L™ N,N-
[Fe(CN)sN(O)CH,N(CH;)C(O)CH3)> dimethylacetamide.
9.7.4 2-Amino-2-methylpropyl, conjugate acid
Fe(CN)sNO*™ + 12x 10" 6.0- p.r. Pbk. and dX. at 380 nmin Ar-satd. soln.  79A134
*CH,C(CH;),NH;* - 75 contg. Fe(CN)sNO?~ and 0.3 mol L™ tert-
[Fe(CN)sN(O)CH,C(CHy),NH;1*~ butylamine.
9.7.5 2-Carboxy-2-hydroxy-2-methylethyl, anion
Re(CN)sNO*™ + 63x10% 6.0- p.r. Pbk. and dk. at 380 nmin Ar-satd. soln.  79A134
*CH,C(CH,)(OH)CO,™ 75 contg. Fe(CN)NO?~ and 0.3 mol L™ -
[Fe(CN);Ni (O)CH2COH(CH3)002]4‘ hydroxyisobutyrate ion.
97,6 2-Carboxy-2,2-dimethylethyl anion
Fe(CN)sNO*™ + 20x10° 6.3 p.rL. Pbk.and dX. at 380 nmin Ar-satd. soln.  79A134
*CH,C(CH,),C0,” ~ contg. Fe(CN)sNO*™ and 0.3 mol L™
[Fe(CN)sN(O)CH,C(CH3),CO,1* pivalate ion.
9.8 Acetonitrile(aqua)-2,3,9,10-tetramethyl-1,4,8,11-tetraazacyclotetradeca-1,3,8,10-tetraeneiron(II) ion
9.8.1 Carbon monoxide
Fe(tim)(CH,CN)(H,0)** + CO — 7.1x10° 05 23 fp. D.k. at 550 nm in soln. contg. 9.8 x 107* 84A403
Fe(tim)CO(CH;CN)?* + H,0 mol L™ €O, ~1075 mol L™
Fe(tim)CO(H,0)*" and 0.031-2.55 mol L™
acetonitrile; k= 1.2 x 1073 571 [84M388].
9.9 Diaqua(2,3,9,10-tetramethyl-1,4,8,1l-tetraazacyclotetradeca-1,3,8,10-tetraeneiron(ﬂ) ion
9.9.1 Carbon monoxide
Fe(tim)(H,0),2* + CO - 1.3x10% 05 23 fp. Dx. at 650 nm in soln. contg. CO and 84A403
Fe(tim)CO(H,0)** + H,0 Fe(tim)CO(H,0)** (pseudo-first order
reaction) or Ar-satd. to remove CO (second
order reaction); k, = 1.8 x 1073 ¢71
[84M388].
9.10 5,10,15,20-Tetrakis(l-methylpyridinium-4—yl)porphinatoiron([[) ion
9.10.1 Carbon monoxide
FeTMpyP* + CO - 6.8 x 10 8 p.r. Dxk. at 450 nm in soln. contg. 0.1 mol L1 82A119
FeTMpyP(COY™* ’ formate, 0.005-0.022 mol L™! N,0, (1-9) x
107 mol L~! CO and (2-3) x 1075 mol L™
FeTMpyP**.
9.11 oc,oc,ot,B-Tetrakis(N-methylisonicotinamidophenyl)porphinatoiron(ﬂ) ion
9.11.1 Carbon monoxide
FePFP* + CO — FePFP(COY™ 2.9%10° 79 0l p.L. Dk. at 440 nm in soln. contg. 0.1 mol L™ 86A154

L S Aa Ao A 4nNnC

formate, 0.005-0.022 mol L™} N,0, (1-9) x
10~ mol L™ CO and (2-3) x 107 mol L™
FePFP>*,
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TABI_,EQ. Rate constants for iron transients . - Continued
. Reaction k@mol™sh pH I #°C) Method - Comment " Ref
‘%127 Iron(I) deuteroporphyrin (2-propanol),
% ?,12.1 ’l'\"ichlorq'plethyl .
‘FeDP(2-PrOH); +°CCly ~ - ~2x10° 72 p.r. Dk. at 412 nm in soln: contg. 10 * mol L' 80A011
:{.chlapepp(z.;mﬂ)z Fe(III) deuteroporphyrin, 6.5 mol L™ 2-
PrOH, 0.034 mol L™ acetone, (0.25-1.0) x
10~ mol L™ €Cl and 6.2 x 1073 mol L™
phosphate. Reaction is followed by first " -
order process, k=70 s suggested to
-repmscnt structural réa.rrangement. .
9,43 Tris(2,2'-bipyridine)iron(Il) ion, OH-adduct
5;@,_)3‘;[ - First-order reaction v
" Fe(bpy);(bpyOH)?* — 1.4x10% s p.r. D.X.at 400 nm in N;O-satd. soln. contg: 90A105
B S (0.32-1.0) x 107* mol L™! Fe(bpy);?*. At
520 nm decay is mixed order; k=1 x 103
57! from condy. change at pH 4-and 9.
S 13x10%sT 7 20 pr. D.k. at 400 nm in N,O-satd: soln. contg. 82A343
. Fe(bpy);>*. At'520 nm-decay is mixed order
suggesting existence of at least two isomers.
" #.13.2 - Ferricyanide ion
Fe(bpy)>(bpyOH)** + Fe(CN)¢>™ =t 2.1x10° ~6 pr. D.X.at 375 and 620 nm in N,O-satd. soln. ~ 90AO015
contg. 8.0 x 107 mol L™! Fe(CN)¢*~.
+ 8x10° ~6 . pr. D.k. at 825 nm in N,O-satd. soln. contg. 90A015
‘ ' (0:8-2.0) x 107 mol L™ Fe(CN)¢>~.
+ Wavelength dependence of % attributed to
the presence of more than one form of the
reactant.
133 - Oxygen : :
Fe(bpy),(bpyOH)?* + O, + 4x108 -6 p.r. Dk. at 400 nm in N,O-satd. soln. contg. 6.0 90A015
T . x10moi L1 0, :
t 7.6 %108 pr. D.k. at 525 nm in N;O-satd. soln. contg. 6.0. 90A015
%10~ mol L1 0,
1 Wavelength dependence of k attributed to
the presence of more than one form of the -
reactant.
904 Bis(Z,Z'-bipyridine)dicyanoferrate(ll), OH reaction preduct
914.1 ‘First-order reaction
Fe(bpy),(CN),/OH - ~-3x10°s? 4 pat pr. Duk. at 310, 330, 515-530 nm in N;O-satd.. - 90A015
' soln. contg. (3.1-5.6) x 1075 mol L™
Fe(bpy),(CN),. From condy. measurements
k=4x103s"%, At pH 9.0, 9.5dk. is
complex.  Reactant suggested to be a
mixture of [Fe(bpy)2(CN),]* and various
*OH adducts.
1 5. Hydroperoxide-iron(IMl) iron(Il) complex
9,151 First-order reaction
FeHO,Fe** — Fe® + FeHO,* 1.8x10*s? 01~ 1.0 20 opr D.X. at:450 nm in O-satd. soln. contg. 730038
25x<104s7! 03 25 Fe(ClOy); and HCIOy; E, = 48 kI mol™};

studied at 20-40°C. For the equilibrium
Fe**HO,™ + Fe?* 2 FeHO,Fe™ K =22,27,
33,37.5 L mol™! at 20, 25, 30 and 40°C,
respectively.
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TABLE 9. Rate constants for iron transients — Continued

No. Reaction k@mol'sly pH I t(°C) Method. Comment Ref.
9.16 Hydridoiron(IIl) ion
9.16.1 Hydrogen ion
FeH* + H' > Fe* + H, 1.1x10* 01- 01- 1924 pr. D.k. at 320-370 nm in deaerated soln. contg. 690434
1.0 1.0 Fe(ClO,), and HCIO,.
9.17 Hydroperoxide-iron(JII) complex
9.17.1 First-order reaction
FeHO, - Re* + HO,™ 18x103s!  01- 1.0 2025 pr Calcd. from d k. at 450 nm in O,-satd. soln, 730038
0.3 contg. Fe(C10,), and HCIO; E, = 8.8 kJ
mol™}; studied at 20-40°C.
9.18 Hydroperoxide-sulfatoiron(Ill) complex
9.18.1 First-order reaction )
FeHO,S0, — FeSO,* + HO,™ ~10%57! 0.1- 22 pr Estd. from d.k. at 450 nm in O,-satd. soln. 731022
03 contg. (1.5-2.3) x 1072 mol L™ Fe?* and 0-
0.13 mol L™! sulfate. For the equilibrium
Fe*HO,™ + S0,2” 2 FeHO,80, K=90 L
mol ™, '
9.19 Hydroperoxide-sulfatoiron(I) iron(II) complex
9.19.1 First-order reaction
FeHO,FeSO, > — FeSOFe® + ~10*s7! 0.1- 22 pr Estd. from d.k. at 450 nm in Op-satd. soln. 731022
HO,~ 03 contg. (1.5-2.3) x 1072 mol L™! Fe?* and 0-
0.13 mol L™! sulfate. For the equilibrium
FeHO,Fe** + §0,2" 2 FeHO,FeS0, >, K =
100 L mol ™.
9.20 Hydridoiron(IIl) protoporphyrin
920.1 Water
Fe(lI)PP(H) + H,0 — Fe(IIHPP + 25%x10%s 10 p.rL. D.k. in Ar-satd. soln. contg. 2 x 107> mol 85A006
H, +OH™ L~! Re(IT) protoporphyrin and 0.1 mol L™}
tert-BuOH. In N,O-satd. soln. contg. (2-10)
x1075 mol L™! Fe(I)PP and 0.1 mol L
formate, k =2.0x 103571,
9.21 Hydroxymethyliron(III) protoporphyrin
9.21.1 Water ) :
HOCH,Fe(IIH)PP + H,0 ~ 25x10%s7! 10 p.rI. DXk. in N,O-satd. soln. contg. 2x 10> mol ~ 85A006
Fe(IIPP + MeOH + OH™ L~! Fe(Il) protoporphyrin and 0.1 mol L™
MeOH.
9.22 1-Hydroxyethyliron(IlI) protoporphyrin
9,22.1 Water
CH,;CHOHFe(III)PP + H,0 — 25x10%st 10 P D.k. in N,O-satd. soln. contg. 2x 10 mol ~ 85A006
Fe(IIPP + EtOH + OH™ L™! Fe(Il) protoporphyrin and 0.1 mol Lt
EtOH.
9.23 1-Hydroxy-1-methylethyliron(IIl) protoporphyrin
9.23.1 Water
(CH;),C(OH)Fe(IIDPP + H,0 ~ 3.0x10%s 10 p.r. D.k. in N,O-satd. soln. contg. 2x 10 mol  85A00¢
Fe(IIPP + 2-PrOH + OH™ L~! Fe(II) protoporphyrin and 0.1 mol L™

2-PrOH.



[FeNTA™ + CO, + CO+2 OH™

N,O-satd. soln. contg. formate and FeSO,
with and without Co(NH;)¢>*, NTA or
Fe(1ID).
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TABLE 9. Rate constants for iron transients — Continued
‘Mo, ' Reaction k@mol™sh) pH I °C) Method ~ Comment Ref.
9,24 2-Hydroxyethyliron(III) protoporphyrin
'924.1 First-order reaction
HOCH2CH2Fe(]II)PP - Fe(IHPP 80s7! 10-13 p.r. D.k. in ethylene-N,0 (9:1) satd. soln. contg. 86A511
+H,C=CH, + OH~ (1-3) x 107 mol L™ Fe(Il) protoporphyrin.
'9.25 2-Hydroxy-1-methylethyliron(IIf) protoporphyrin
.9.25.1 First-order reaction
HOCH,CH(CH;)Fe(IIDPP — 4057 10-13 p.r. D.k. in propylene-N,0 (9:1) satd. soln. 86A511
Fe(II)PP + CH;CH=CH, + OH" contg.’ (1-3) x 10~ mol L™! Fe(II)
protoporphyrin.
49.26 Triflaoromethyliron(IIT) deuteroporphyrin (2-propoxy)(2-propanol)
9.26.1 Iron(Il) deuteroporphyrin (2-propoxy)(2-propanol)
CF;Fe(IINDP(2-PrO")(2-PrOH) + 5.1x 108 12.7 p.I. Pbk. at 460 nm in CF,Br-satd. soln. contg.  87A232
Fe(INDP(2-PrO")(2-PrOH) — 6.5 mol L™ 2-PrOH, (0.6-2) x 10~ mol L™
CF,;FeDP(2-PrO’)(2-PrOH) + Fe(Il) deuteroporphyrin and 0.05 mol L
Fe(IIHDP(2-PrO")(2-PrOH) + F~ NaOH; CF,FeDP is suggested to hydrolyze
slowly to give FeDP(COQ).
9.27 Tris(1,10-phenanthroline)iron(IIl) ion
9.27.1 Iron(Il) ion
Fe(phen);>* + Fe?* — Fe(phen);?* 5.4x10* 0 1.0 25 fpjog  Absorbance changes at 450 nm in soln. 777164
+ R 6.4 x 10* 1.1 0.10 contg. 3.0 x 107 mol L™! Ru(bpy);2*, 2.5 x
107® mol L™! Fe(phen);2*, 4.0 x 10" mol
L™ Fe?* (0Q), 3.0 x 10 mol ™! Fe?* and
1.0 or 0.076 mol L™! H*, respectively.
128 Agqua(methyl)nitrilotriacetatoferrate(IIl) ion
9,28.1 First-order reaction
CH,FeNTA(H,0)™ 9x10%s7! 4-8 p.L. D.k. in N,O-satd. soln. contg. 0.002-0.006  88A426
FeNTA(H,0)™ + "CH; L1x10%st 105 mol L™ NTA, (0.5-5.0) x 107 mol L™
FeSO, and 0.1-0.5 mol L™! DMSO; k, =2.1
% 107 and 5.3 x 10° L mol™* 5! at pH 4-8
and 10.5, respectively.
9.28.2 Methyl
CH3FeNTA(H,0)™ + 'CH3 — 5.5x 10% 4-8 p.r. Caicd. trom concn. dependence of d.k. in 88A426
FeNTA(H,0)™ + C,Hg N,O-satd. soln. contg. 0.002-0.006 mol L™!
NTA, (0.5-5.0) x 107> mol L™! FeSO, and
0.1-0.5 mol L™ DMSO; at pH 10.5, k ~ 2 x
10" Lmol 's.
9.29 Carboxylato(nitrilotriacetato)ferrate(IIl) ion
9.29.1 First-order reaction
[CO,FeNTAJ?™ - FeNTA™ + 14057} 7 prI. Calcd. from concn., dependence of d.k. in 88A184
CO," N,O-satd. soln. contg. FeSO,, formate,
NTA, with and without Co(NH;)¢>* or
Fe(ll); &, = 1.5 x 107 L mol™* 7%,
9.29.2 Carbon dioxide radical anion
[CO,FeNTAJ®™ + CO,”™ + H,0 — 1.9x 107 7 pr. Calcd. from concn. dependence of dk. in 88A184
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TABLE 9. Rate constants for iron transients — Continued

No. Reaction kL mol™s7h pH I 1(°C) Method Comment Ref.
9.30 Carboxylato(2-hydroxyethylethylenediaminetriacetato)ferrate(III) ion
9.30.1 First-order reaction
COzFeHEDTA2‘ - FeHEDTA™ + 25 7 pr. Calcd. from concn. dependence of d.k. in 88A184
CO, N,O-satd. soln. contg. ferrous ammonium
sulfate, formate, HEDTA, with and without
Co(NH3)¢>* or Fe(lll); k, = 6.2 x 106 L
mol ! s~
9.30.2 Carbon dioxide radical anion
CO,FeHEDTAY + CO,"™ + H,0 4.5x% 108 7 p.rL. Calcd. from concn. dependence of d.k. in 88A184
- FeHEDTA™ + CO, + CO+2 N,O-satd. soln. contg. formate, ferrous
OH~ ammonium sulfate and HEDTA with and
without Co(NH3)s** or Fe(III).
931 Diethylenetriaminepentaacetatoferrate(IIl), DTPA radical adduct
9.31.1 First-order reaction
DTPAFeIDTPA" —+ 21x10*s1 811 01 pr. Caled. from d k. in NyO-satd. soln. contg.  89A135
DTPARDTPA; 0.1 mol L™! NaClO,, 0.001 mol L™ DTPA,
and (4.5-143) x 107 mol L™! FeDTPA>.
Reaction suggested to represent
rearrangement of the ligand radical. Product
reacts with parent complex, k=2.5x 10" L
mol~! 57! at pH 8-10.
9.32 Tetracyano(2,2'-bipyridine)ferrate(IIl) ion
9.32.1 1,1’-Dimethyl-4,4’-bipyridinium radical cation ;
Fe(bpy)(CN)4~ +MV"* 1.8x 101 £p/pi  DXk.in soln. contg. Fe(bpy)(CN),>~ and 91A067
Fe(bpy)(CN)2~ + MV%* MV?*, Value obtained from computer fit.
933 Sulfatoiron(Ill) ion
9.33.1 First-order reaction
FeSO,* — SO2~ + Fe* 65x10°s7t 21 20 fp. D.k. at 450 nm in Ar-satd. soln. contg. 0.001 90A261
mol L™! K,8,05 and 7.5 x 1075 mol L™
Fe?*; value obtained from computer fit.
FeSO;* - SO~ + Fe?* ~5x10%s7 21 20 fp. D.k. at 450 nm in Ar-satd. soln. contg. 0.001 90A261
mol L™! K,S,05 and 7.5 x 1075 mol L™
Fe?*; value obtained from computer fit; k, =
3x108 L mol™!s7L.
9.34 Ferricyanide ion
9341 34-Dimethoxyphenoxide ion
Fe(CN)g>™ + 3,4-(CH;0),CeH;0™ 27x 104 13.5 20 pr Pb.k. in N,O-satd. soln. contg. (1-10) x 91A455
—>Fe(CN)e* + 1073 mol L™ K,Fe(CN)g, ~0.04 mol L™
3,4-(CH;0),C¢H;0° 3,4-dimethoxyphenoxide ion and Br™; k. =
6.5 10% L mol™ 1 ¢71,
9.34.2 5-Hydroxyindele, conjugate base
Fe(CN)63“+ 5-InH-O™ — 4.0 10° 13.5 20 fp./pi P.b.k. at 500 nm in Ar-satd. soln. contg. (2-  90C007
Fe(CN)¢*™ + 5-InH-O" 4) % 107 mol L™! K,Fe(CN) and 0.1 mol
L~! 2-chloroethanol.
9.34.3 5-Hydroxyindole-3-acetate ion, conjugate base
Fe(CN)g>™ + R-InH-O™ = 2.7 x 108 13.5 20 fp/pi  Pbk.at 500 nmin Ar-satd. soln. contg. (2-  90C007

Fe(CN)g*™ + R-InH-O’

4) x 1073 mol L™F K4Fe(CN)4 and 0.1 mol
L™} 2-chloroethanol.
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TABLE 9. Rate constants for iron transients. — Continued

k@ mol™l§Y) pH T #°C)i Method ' Comment Ref. .

Ferricyanide ion — Continued

: MAT v S-Hydroxytryptophan,' conjugate base

; "(CN)63' +5-(07)TrpH ~ 2.1x10° 13.5 20 . fpdpi Pbk. at 500 nm in Ar-satd. soln. contg (- 0C007
CR(CN) 50" TpH:. 4) x 1073 mol L™ K Fe(CN)g and 0.1 mol

L 2-chloroethanol; k. = 2.8 x 10*L mol~"

s .

1.6x 108 135 20 pr Pbk. at S00 nm in NZO-satd soln. contg 1 :90C007
%1074 mol L™ K,Fe(CN) and 0.1 molL™ - °
ande ion; k. =2.7 X 10“Lmol'1 -1
: i.:u.s Sesamol, conjugate base _
&(CN)63' +3 4—(CH202)C6H30' 24%x10° 13.5 20 pr Pb.k. in NyO-satd. soln. contg. (l 10) x 91A455
= Fe(CN)g'~+ 10~% mol L™ K Fe(CN);, ~0.04 mol L™
i HCHZOZ)CGH:JO ‘ sesamol and Br; kl. 8.2:x 105 L mOI—l -l.

49.34.6 Serotomn, conjugate base

Fe(CN)(,:"’ +RInH O = 5.9%105 13.7 20 fpJ/pi  Pb.k.at500 nm in Ar:satd. soln: contg. (2-  90C007
Fe(CN)G +R-InH-O" ) 4) x 1073 mol L™! K,;Fe(CN)g and 0.1'mol ** ~
L~ 2-chloroethanol; k=1x 10° L mol™
. | .
s .
;?34;7 ; N,N;V' ¥ - Tetramethyl-p-phenylenediamine
Re(CN)+ TMPD. - Fe(CN)G + . 54x10° 9.1 20 fpspi  Pbk.in‘Ar-satd. soln: confg: (2-4)X 107 '90C007
[TMPD]'*.. . mol L1 K Fe(CN)g and 0.1 mol L2+
chloroethanol; k. = 1.4 x 10° Lmol s,
9.8x% 108 13.5 20 pr. Pbk. at 500 nm in N,O-satd. soln. contg. 90C007
0.01 mol L™ K Fe(CN)g and 0:1 mol L™
azidé ion.
938 ':Carboxyfei-ricenium
9.35.1 N,N,N’,N'-Tetramethyl-p-phenylenediamme
"Re*CO,™ + TMPD - FeCO,™+ 1.2x108 8 20 pr P.bk. at 565 nm in N,O-satd. soln. contg. © - 92A363
[TMPD]‘* (1-5) x 107 mol L™ FeCO,™,(0.05-0.2). mol

L' SCN~ and (-5 10—5 mol L™ TMPD.

:’)36 Y 1’-D1carhoxyferncemum
9.36.1 3,5-Dlmethoxyphenox1de10n .

Fe*(C0,7);, +3,5-(CH;0),CeH;0™ . 6 x 10° 7.0 20 pr Pb. in N;O-satd. soln. contg. Br; k= 11 91A455
L FHCO, ), + 2% 108 R0 x 10% and 7.0 x 108 L mol™! 57! atpH 7.0
"3,5- (CH3O)2C6H30 _ and 8.0, respectively.
9.36.2 2,6-Dnnethoxyphenoxlde ion
Fc*(COz')z + 2,6-(CH30)2C6H50'  6.5x%10° 7.0 20 pr P.b.k. in N,O-satd. soln. contg. Br™. 91A455
g FC(COz-)z +
1 2,6-(CHy0),CgH50"
9.36.3 N,N,N,N'-Tetramethyl-p-phenylenedlamme
LRt (CO,7), + TMPD — Fe(CO, ), 9.3x10® 8 20 pr P.b.k. at 565 nm in N,O-satd. soln. contg. 92A363
+[TMPD]"™* : : (1:5) x 1073 mol L~ Fe(CO,7),, (0.05:0.2)
mol L™ SCN™ and (1-5) x 10> mol L™!
TMPD.

9.37 Hydroxymethylferricenium .
9.37.1. NN,V N’ “Tetramethyl-p-phenylenediamine
" Fc*CH,0H + TMPD — FeCH,0H 1.7x108 8 20 pr. Pbk. at 565 nm in N,O-satd. soln. contg. 92A363
¥ [TMPD]"* (1-5) x 1073 mol L™! FeCH,0H, (0.05-0.2)
' mol L™ SCN™ and (1-5) x 1075 mol L™
TMPD.
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TABLE 9. Rate constants for iron transients — Continued

No. Reaction k@Lmolls™h pH 1 #(°C) Method - Comment Ref.
9.38 (Dimethylaminomethyl)ferricenium
9.38.1 N,N,N',N'-Tetramethyl-p-phenylenediamine
Fe*CH,N(CH3), + TMPD - 22x108 8 20 pr Pbk. at 565 nm in N,O-satd. soln. contg. 92A363
FcCH,N(CH;), + [TMPD]™* (1-5) x 1073 mol L™! FeCH,N(CH;),, (0.05-
0.2) mol L™ SCN™ and (1-5) x 10~ mol L
TMPD.
9.38.2 3,4-Dimethoxyphenol
Fc*CH,N(CHy), + 8.7%10° 7.0 20 pr P.bk. in N,O-satd. soln. contg. Br; k,=2.9 91A455
3.4-(CH;0),C¢H,0H - x 10" Lmol ™' 571,
FcCH,N(CHj), +
3,4-(CH30)2C6H30' +H*
9.39 Tris(2,2"-bipyridine)iron(Il) ion, OH-adduct
9.39.1 First-order reaction
Fe(bpy),(bpyOH)** — 86x10°s! 3 20 pr DX. at 400 nm in N,O-satd. soln, contg. 1 x 82A343
10~ mot L™! Fe(bpy)33+.
9.40 Tris(2,2'-bipyridine)iron(Ill) ion, H-adduct
9.40.1 First-order reaction
Fe(bpy)»(bpyH)** - ; 6x10*s! 3 20 pr D.k. at 400 nm in Ar-satd. soln. contg. 1 X 82A343
10~ mol L™ Fe(bpy);>* and 0.5 mol L™
tert-BuOH.
941 5,10,15,20-Tetrakis(1-methylpyridinium-4-yl)porphineiron(111)-superoxide complex
9.41.1 Superoxide radical anion
[FeTMpyP-O.1* + O, + 2 H" — 23x10° 8.1 pr. Calcd. from equil. concn. formed in O,-satd.  82A119
FeTMpyP** + H,0, + O, soln. of Fe(IlI) complex ; in presence of
formate k=7.6 x 108 L mol™! 57/, difference
attributed to change in ionic strength.
9.42 Methyliron(IV) deuteroporphyrin (2-propanol),
9.42.1 Iron(ll) deuteroporphyrin (2-propanol),
CH;Fe(IV)DP(2-PrOH), + 4x108 7 p.I. Dk. at 470 nm in soln. contg. 6.5 mol L™  81A123
Fe(I)DP(2-PrOH), 2-PrOH, 107~ mal 1! Fe(Il)
CH,Fe(IIHDP(2-PrOH), + deuteroporphyrin and CH;Cl.
Fe(IIHDP(2-PrOH),
9.43 TIron(II) deuteroporphyrin (2-propanol),, ‘CHCI, radical adduct
943.1 First-order reaction
FeDP(2-PrOH),/*CHCl, ~10% 57! 72 p.r. D.. in soln. contg. 10~ mol L™ Fe(1l}) 80A011
deuteroporphyrin, 6.5 mol L™! 2-PrOH and
chloroform.
9.44 Iron(IIl) deuteroporphyrin (2-propoxy)(2-propanol), 'CF; reaction product
9.44.1 First-order reaction
FeDP(2-PrO")(2-PrOH)/"CF; — 28%x10%s7! 127 pr. D.k. at 520 nm in CF;Br-satd. soln. contg. 87A232

6.5 mol L™! 2-PrOH, varied conen. of Fe(Ili)
deuteroporphyrin and 0.05 mol L~! NaOH.
Species suggested to be Fe(IV)-CF; adduct
or Fe(IINDP* (oxidized porphyrin).



soln. contg. 0.1 mol L™} pyrophosphate and
Ni(iI) pyrophosphate.
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TABLE 9. Rate constants for iron transients — Continued
i
#4, - Reaction k(L mol™!s7h pH 1 #(°C) Method Comment Ref.
?;is Iron(II) denteroporphyrin dimethyl ester (2-propanol) 5, 1-hydroxy-1-methylethylperoxyl adduct
945.1 First-order reaction
(CH,),C(OH)OOFeDPDMEQ2-PrOH), ~4x107s™! 02 pr. Caicd. from dk. at 660 nm in air-satd. soln.  85A311
-» [Fe(IDPDME(2-PrOH),]™* + contg. 6.5 mol L™! 2-PrOH, 1 x 10 mol
{CH;),C(OH)00™ L™! Fe(Ill) deuteroporphyrin dimethyl ester
and 0.01-1 mot L™ H*,
' (CH,),C(OH)OOFeDPDME(2- ~2x 1087 0-2 p.r. Calcd. from d k. at 660 nm in air-satd. soln.  85A311
PrOH), — Fe(II)DPDME(2- contg. 6.5 mol L1 2-PrOH, 1 x 10~ mol
PrOH), + (CH3),C(OH)00" L™ Fe(Ill) deuteroporphyrin dimethyl ester
and 0.01-1 mol L' H*; k, =~6x 10’ L
mol ! s,
246 Yerrate(IV) ion
946.1 First-order reaction
FeO(QH), > — 2571 i4 25 pr D.k. in N,O-satd. soln. contg. (1-3.5)x 107>  86A018
mol L™} Fe(OH),™ and 1 mol L™! NaOH.
) [ ¥} 5,10,15,20-Tetrakis(4-snlfonatophenyl)porphinatoferrate(ﬂn radical cation
9471 §5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatoferrate(fIl) radical cation
[ReTPPS]'2" + [FeTPPS]'%™ — 1.3x10° 7 p.I. D.k. at 700 nm in N,O-satd. soin. contg. 86S115
0.01 mol L™ KBr.
948 Carbonatoiron(IV)
9.48.1 Carbonatoiron(IV)
Fe™(COy),, + FeV(CO3), — 1.3x10° 13 pIL. D.k. at 420 nm in N,O-satd. soln. contg. 90A278
Fe(Ill) and carbonate; unclear whether k or
2k.
949 Iron(IV) pyrophosphate
9.49.1 Iron(IV) pyrophosphate
FeO(P,07),5™ + FeO(P,0,),% — 1.0x 10 10 25  pr Dk at 420 nm in N,O-satd. soln. contg.  90A373
(P20,);Fe00Fe(P,0,),'% (4-10) x 10 mol L™! Re(II) and 0.1 mol
L™ Na pyrophosphate. Computer
simulation suggested that k could be 10-
v 20% lower; unclear whether k or 2k.
9.49.2 Hydrogen peroxide
FeO(P,0,),* + H,0, + 39x10° 10 25 pr Dk. at 420 nm in N,O-satd. soln. contg. 90A373
FeOH(P,0,),% + 0, + H* A (1-10) x 10 mot L™ Fe(IIT) and 0.1 mol
L!Na pyrophosphate. Average of values
obtained with and without added H,0,.
9.493 Manganese(Il) pyrophosphate
FeO(P,0,),% + Mn(P,0,),“"2- 1.2x10° 10 25  pr. Dk. in NyO-satd. soln, contg. 0.1 molL™'  90A373
- pyrophosphate and {1-13) x 107> mol L™*
Mn(II) pyrophosphate.
9494 Iron(ll) pyrophosphate
FeO(P,0,),5 + Fo(P,0,),“n2- 1.6 10% 10 25  pr Duk. in NyO-satd. soln. contg. 0.1 mol L™l 90A373
pyrophosphate and Fe(II) pyrophosphate.
9.49.5 Cobalt(Il) pyrophosphate
FeO(P,0,).% + Co(P,0,), 2 55%x10° 10 25 pr DX in NyO-satd soln_contg. 0.1 mol 171 0DA373
- pyrophosphate and Co(II) pyrophosphate.
9.49.6 Nickel(II) pyrophosphate
FeO(P;0,),% + Ni(P,07),“" P~ >  <4.0x10° 10 25 pr No effect on dk. of Fe(IV) in N,O-satd. 90A373
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TaBLE 9. Rate constants for iron transients — Continued

No. Reaction k(L mol™! sh pH 1(°C) Method Comment Ref.
9.49 Iron(IV) pyrophosphate — Continued
9.49.7 Copper(Il) pyrophosphate
FeO(P,0,),% + Cu(P,0,), 4"~ <4.0 x 10? 10 25 pr. No effect on d.k. of Fe(IV) in N,O-satd. 90A373
nd soln. contg. 0.1 mol L™! pyrophosphate and
Cu(I1) pyrophosphate.
9.49.8 Ferrocyanide ion
FeO(P,0;),5 + Fe(CN)¢*™ ~ <1 x10? 10 25 pr. No effect on d.k. of Fe(IV) in N,O-satd. 90A373
soln. contg. 0.1 mol L™! pyrophosphate
with added 0.1 mol L™! ferrocyanide.
9.50 Iron(IV) (hydroxo)undecatungstosilicate ion
9.50.1 Iron(V) (hydroxo)undecatungstosilicate ion
HOFeSiW, ;05> + 32x%10° 4 20-23 pur. D.k. at 355 nm in N,O-satd. soln. contg. 90A253
HOFeSiW, ;055" — 25x10° 7 (0.13-2) x 107 mol L™} Fe(IIf) complex and
0.1 mol L™! NaClO,.
9.51 Dihydrogenferrate(V) ion
9.51.1 Dihydrogenferrate(V) ion
H,FeO,” + H,FeO,™ —~ ~9x 10 25 pr Calcd. from d.k. as a function of pH (6.3-13) 89A354
in NyO-satd. soln. contg. Fe(VI), 2-PrOH or
EtOH and 0.001 mol L™ phosphate/borate
buffer.
9.51.2 Hydrogenferrate(V) ion
H,FeO,” + HFeO,* ~ ~3 %10’ 25 pr Calcd. from d.k. as a function of pH (6.3-13) 89A354
i N,O-satd. soln. contg. Fe(V1), 2-PrOH or
EtOH and 0.001 mol L™! phosphate/borate
buffer; pK, of HFeO,” = 7.5.
9.52 Hydrogenferrate(V) ion
9.52.1 Hydrogenferrate(V) ion
HFeO,%” + HFeO,>~ — ~15%107 25 pr. Calcd. from d.k. as a function of pH (6.3-13) 89A354
in N,O-satd. soln. contg. Fe(VI), 2-PrOH or
EtOH and 0.001 mol L™ phosphate/borate
buffer.
9.52.2 Ferrate(V) ion
HFeO,*” +Fe0,> — LU X 107 25 pr Calcd. from d.X. as a function of pH (6.3-13) 89A3354
in N,O-satd. soin. contg. Fe(VI), 2-PrOH or
EtOH and 0.001 mol L™! phosphate/borate
buffer; pK, of HFeO,2™ = 10.1.
9.53 Ferrate(V) ion
9.53.1 First-order reaction
FcOf" g 8s7! 10.4- 25 p-r. D.k. in NyO-satd. soln. contg. K,FeQOy; the 80A354
13 major products are Fe(Ill) and H,0,. At

15°C, k=4 57! [86A018).
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TABLE 10. Rate constants for mercury transients
ﬁu Reaction k(L mol™ts7h pH 1 #(°C) Method Comment Ref.
14,1 Mercury atom
10:1.1 Mercury(l) ion
Hg® + Hg?* - Hg,™* 59 x 108 3-4 pr. Calcd. from pH dependence of pbk. at 236 731080
nm in soln. contg, (1.5-5.9) x 107> mol L™
HgO.
10.1,2 Hydroxymercury(Il) ion
Hg? + HgOH* —~ Hgy?* + OH™ 5.0x 108 3-4 pr. Calcd. from pH dependence of p.b.k. at 236 731080
‘ am in soln., contg. (1.5-5.9) x 1075 mot L™
HgO.
10.1.3 Mercury(ll) dihydroxide
Hg’ + Hg(OH), —» Hg,** +20H" <5x107 34 p.r. Calcd. from pH dependence of p.b.k. at 236 731080
nm in soln, contg. (1.5-5.9) x 10~5 mol L™
HgO.
{0.2 Mercury(I) ion, complex with mercury(0)
102.1 Mercury(I) ion, complex with mercury(0)
Hg,* +Hgyt * 7.5%10° 2.3 pr. DX. at 285 nm in Ar-satd. soln. contg. 92A466
Hg,?* and HCIO,,
* 1.6x10° 1.0- <02 p.r. D.k. at 300 nm in Ar-satd. soln. contg. 79A063
35 HgSO,4 and HCIO,; average of 8 values; k=
2.5 x 10° L mol™! ™! in presence of 1 mol
L' HCIO,. In strong acid observed initial
slow component attributed to presence of
Hg2H2+.
* 7x10° 1.9 =0.017 pI. D.X. at 285 nm in Ar-satd. solu, cuntg. 0.01 720290
mol L™! terr-BuOH and Hg,(ClO,),.
* Unexplained discrepancy in these data.
10.2.2 Mercury(I) dimer ion
Hg," + Hg,>* — Hg>* 42x107 1 pr. Pbk. at 390 nm in Ar-satd. soln. contg. 0.2 92A466
mol L™! Hg,?* and HCIO,; k, =7 x 106571,
16.23 Oxygen
Heg,* +0, — 1.1x10° 3,35 p.r. D.k. at 300 nm in O,-satd. soln. contg. 79A063
HgSO, and HCIO,; k= ~7 x 108 L mol ! 57}
atpHOand 1.
10.3 Mercury(l) ion
031 Mercury(I) ion
Hg* +Hg* - Hg + Hg** 25x10° 12 p.rL. D.k. at 360 nm in deaerated soln. contg. 751218
26x10° 3.15 0.05 x 107> mol L™ terr-BuOH and 8§ x 107
mol L™ Hg(ClOy),.
2.5x10° 20 -0 p.r. D.k. at 255 am in sola. contg. 2 x 103 mol 731080
2.6 x 10° 4.3 -0 L7* tert-BuOH and 1 x 107° or 5 x 10~ mol
L' HgO at pH 2.0 and 4.3, respectively.
103.2 Tris(2,2"-bipyridine)ruthenium(II) ion
Hg* + Ru(bpy); ™ — Hg?* + 2.9 x 10° ~1 023 21 fpsog  Pbuk. at436 nm in doacrated soin. contg. 84A148
Ru(bpy),** 3.6 x 10" mol L™! Ru(bpy);?*, 1 x 10~ mol
L~ Hg(NO;), (0Q), 0.11 mol L™ HNO,
and 0.09 mol L™! NaNOj; assumed k(Hg* +
Hg*)=8x10° Lmol™! s,
103.3 Tris(1,10-phenanthroline)ruthenium(II) ion
Hg* + Ru(phen);** — Hg?* + 2.5x10° acid fpjogq  Pbk.at436 nmin deacrated soln. contg.  84A148

Ru(phen),2*

Ru(phen)32+, excess Hg(NO,), (0Q), HNO,
and NaNOj;; assumed k(Hg* + Hg*) =8 x
10° Lmol™ 7,
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TaBLE 10. Rate constants for mercury transients — Continued

No. Reaction kLmol™'s!) pH 1 #°C) Method Comment Ref.
10.3 Mercury(l) ion — Continued
10.3.4 Tris(5-chloro-1,10-phenanthroline)ruthenium(IIl) ion
Hg*+ Ru(5-Clphen);** — Hg?* + 3.9x10° acid fploq  Pbk.at436 nmin deaerated soln. contg.  84A148
Ru(5-Clphen)** Ru(5-Clphen);2*, excess Hg(NO;), (OQ),
HNO, and NaNO,; assumed k(Hg* + Hg") =
8x10° Lmol ¥ s7L.
10.3.5 Tris(5,6-dimethyl-1,10-phenanthroline)ruthenium(III) ion
Hg" + Ru(5,6-Me,phen);>* — 32x10° acid fp/fog  Pbk. at 436 nmin deaerated soln. contg. 84A148
Hg?* + Ru(5,6-Me,phen);?* Ru(5,6-Me,phen),?*, excess Hg(NO,),
(0Q), HNO; and NaNOj3; assumed k(Hg* +
Hg*)=8x10°Lmol™! s7L.
10.3.6 Tris(4,7-dimcthyi-1,10-phenanthroline)ruthenium(III) ion
Hg" + Ru(4,7-Me,phen);>* —» 3.0x10° acid fpfoq = Pbk.at 436 nm in deaerated soln. contg. 84A148
Hg** + Ru(4,7-Me,phen),** Ru(4,7-Me,phen);*, excess Hg(NO5),
i (0Q), HNO; and NaNOj; assumed k(Hg" +
Hg")=8x10°Lmol™ s,
10.3.7 Tris(S-methy!-1,10-phenanthroline)ruthenium(III) ion
Hg* + Ru(5-Mephen),>* ~ Hg?* + 3.1x10° acid fpJoq = Pbxk.at 436 nm in deaerated soln. contg. 84A148
Ru(5-Mcpllt:n)37"' Ru(S-Mcpllcn):;%, cxeess Hg(NO3), (0Q),
HNO; and NaNOs; assumed k(Hg* + Hg*) =
8x10° Lmol 5L,
10.4 Mercury(l) hydroxide
104.1 Mercury(@) hydroxide
HgOH + HgOH — 22x%10° 7 p.r. D.k. in Ar-satd. soln. contg. 0.05 mol L! 83A178
tert-BuOH and HgO. In 1 mol L™! KOH, k=
3.5 10° L mol ™! s™1 [751218). pK of the
equilibrium Hg* + H,O0 2 HgOH + H' is
reported to be 5.1 [751044].
22x10° <0.1 p.L. DX. at 260 nm in soln, contg. 0.01 mol L™ 751044
tert-BuOH and 2.0 x 10~* mol L™! HgO.
Products suggested to be Hg,0 or
Hg,(OH),.
10.5 Mercury(l)
10.5.1 Oxygen
Hg(D) + 0, ~ 12x10° 112 p.L. Dk.;atpH2.7,k=42x10°Lmol™'s™l. 751218
1.6x10° 14
10.6 Mercury(I) bromide
10.6.1 Mercury(I) bromide
HgBr + HgBr — Hg,Br, 4x10° p.L. P.b.k. in soln, contg. HgBr,. 761042
5x10° p.r. D.k. at 350 nm in soln. contg. 5x 10 mol 761087
L! HgBr, and 0.01 mol L' MeOH, EtOH,
2-PrOH or formate.
10.6.2 Oxygen
HgBr + O, — HgBrO, >10° p.r. D.k. in air-satd. soln. contg. HgBr,. 761042
10.6.3 1,4-Benzoquinone
HgBr+ Q - HgBr* + Q™ >10° 5-5.5 p.rI. Pbk. in soln. contg. HgBr,. 761042
10.64 Tetranitromethane
HgBr + C(NO,), — HgBr* + 22x10° pr. P.b.k. in soln. contg. HgBr,. 761042

C(NO,)3™ +°NO,
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TasLE 10. Rate constants for mercury transients — Continued

Ny, Reaction F@Lmol™s™y pH  ( #°C) Method Comment Ref.

1.7 Bromomercury(I)peroxyl
10.7.1 1,4-Benzoquinone
HgBrO, + Q ~ HgBr* + 0, + Q™ 7x 108 pr. P.b.X. in air-satd. soln. contg. HgBr,. 761042

0.8 Mercury(D chloride
108.1 Mercury(I) chloride

HgCl + HgCl - He,Cl, 39x10° 7 prL. D.k. in Ar-satd. soln. contg. 0.05 mo} L™ 83A178
tert-BuOH and HgCl,.
40x10° pr. Pbk.at 235 nm and d.k. at 330 nm in Ar- 730043

satd. soin. contg. 0.1 mo] L™ 2-PrOH and 2
x 107 mol L~ HgCl,,

1082 Oxygen

RHgCl + O, — HgClO, ~10° p.r. D.11<. in air-satd. soln. contg. 5% 102 mol 730043
L~ HgCl,.

10.83 Hydroxyl

HgCl + "OH — HgCl* + OH™ ~10% 50 prI. Estd. from the yield of Hg,Cl, in Ar-satd. - 730043
soln. contg. 2% 107 mol L™ HgCl,.

1084 1,4-Benzogquinone

HgCl+Q — HgCl" + Q™ 30x10° pr. Pb.k.in soln. contg. HgCly. 761042
39x10° 3.1 25 pr P.b.k. at 430 nm in deaerataed soln. contg. 1 761134
mol L™ ter+-BuOH and 6 x 107% mol L™
HgCl,.
10.8.5 Tetranitromethane .
HgCl + C(NOy), — HegCl* + 45x%10° pr. Dk.at270 pmand pbk. at 370 nmin As- 730043
C(NOy);™ + 'NO, satd. soln. contg. 0.2 mo} L™ 2-PrOH and

107 mol L™ HeCl,.

109 Chloromercury(Dperoxyl
10.9.1 14-Benzoquinone
HgClO, +Q — HgCl* + 0, + Q'™ 6x 10°% pI. Pbk. in air-satd. soln. contg. HgCl,. 761042

1.1x10° 51 25 pr. Pb.k. in O,-satd. soln. contg. HgCl,, 1,4- 761134
benzoguinone and 1 mol L™ zer-BuOH.

10.10 Mercury(l) cyanide
10.10.1 Mercury(I) cyanide

HgCN + HgCN - Hg,(CN), * 6.0x10° pr. Pbk. in soln. contg. Hg(CN),. 761042
* 17x10° <0.2 pr. D.k. at 285 nm in deaerated soln. contg. 751203
0.005 mo? L™ formate and 2 x 10~ mol L™
Hg(CN),.

* Unexplained discrepancy in these data.
10.10.2 Oxygen

HgCN + O, -+ HgCN* + 0, 4x10° pr. Pbk.in air-satd. soln. contg. Hg(CN),. 761042
10.10.3 Hydroxyl
HgCN + "OH —~ 3.1x10° pr. Estimated from initial decay of HgCN in the 751203

absence of UH scavengers.
10.10.4 Hydroxymethyl '
HgCN + "CH,OH — 40x10° pr. Estmated from initial decay of HgCNinthe 751203
presence of methanol.
10.10.5 1-Hydroxyethyl

HgCN + CH3CHOH - 39x10° pI. Estimated from initial decay of HGCN inthe 751203
presence of ethanol.
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TABLE 10. Rate constants for mercury transients — Continued

No. Reaction k(Lmol™ls™Y) pH #(°C) Method Comment Ref.
10.10 Mercury(I) cyanide — Continued
10.10.6 1-Hydroxy-1-methylethyl
HgCN + (CH,),COH - 24x10° p.r. Estimated from initial decay of HgCN in the 751203
presence of 2-propanol.
10107 2-Hydroxy-2,2-dimethylethyl
HgCN + “CH,C(CH;),0H — 1.6x10° p.r. Estimated from initial decay of HgCN in the 751203
presence of tert-BuOH. .
10.10.8 1,4-Benzoquinone
HgCN+Q — HgCN*+ Q"™ 3.5x10° pr. Phbk. in soln. contg. Hg(CN),. 761042
10.10.9 Tetranitromethane
HgCN + C(NOy), * » IIgCN* + 3.1x10° pr. P.b.k. in soln. contg. Hg(CN),. 761042
C(NO,);™ + "NO,
10.11 Mercury(l) iodide
10.11.1 Mercury(I) iodide
Hgl + Hgl - Hg,l, 2.5x10° pr. Pbk. in soln. contg. Hgl,. 761042
10.11.2 Oxygen
Hgl + 0, - HglO, >10° pr. Pb.k. in air-satd. soln. contg, Hgl,. 761042
10.11.3 1,4-Benzoquinone
Hgl+Q — Hgl* +Q"~ >10° pr. Pbk. in soln. contg. Hel,. 761042
10.114 Tetranitromethane
Hgl + C(NO,); - Hgl" + 14x10° pr. Pb.k. in soln. contg. Hgl,. 761042
C(NOp,;™ +°NO,
10.12 Mercury(I) thiocyanate
10.12.1 Mercury(I) thiocyanate
HgSCN + HgSCN — Hg,(SCN), 3.0x10° pr. Pbk. in soln. contg. Hg(SCN),. 761042
10.122 Oxygen ‘
HgSCN + 0, = HgSCNO, >10° pr. Pbk. in air-satd. soln. contg. Hg(SCN),. 761042
10.12.3 1,4-Benzoquinone
HgSCN '+ Q - HgSCN* + Q"™ >10° pr. Pb.k. in soln. contg. Hg(SCN),. 761042
10.12.4 Tetranitromethane
HgSCN + C(NO,), - HgSCN™ + 2.8 x10° pr. P.bk. in soln. contg. Hg(SCN),. 761042
C(NO,);™ + "NO,
10.13 Thiocyanatomercury(I)peroxyl
10.13.1 1,4-Benzoquinone
HgSCNO, + Q » HgSCN* + 0, + 1.0x10° p.r. P.b.k. in air-satd. soln. contg. Hg(SCN),. 761042

Q




[InTPPS]'?" + [InTPPS] %~ —

0.01 mol L™! KBr.
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TaBLE 11: Rate constants forindium transients
Reaction “k@mol™sh. TpH . 7 * K°C) Method Comment Ref.
“41.1. Indium atoms
iL1L1" Indium() ion
S T L 1:5%10° 6.8 prL. ‘Pbk. at 310 nm in Ar-satd: soln. contg: 894492
0.005 mol L™ InBr; &, ~3 x 106 571,
Product reported to disappear in second-
.order reaction, k=5x 10° L mol™' 57,
suggested to represent mainly formanon
of Inj?*.
‘ 11 .2 “Indivm(ID) i jon
11.2 1 lndlum(II) ion v
A2 4 T - ¥ + It 1.3x10° 27- 009 22 opr Dk. in He-satd. soln. contg. 0.05mol . . 84A008
' 43 L™! 2-PrOH. Value obtained by computer
N - fit, '
12,2 -Hydroxyl-
“In®* +*OH-— In** + OH" 32x10'° 15 pr. Dxk.in Ar-satd. soln. contg. (3-700)x  83A206
35 107 mol L™ w3,
- 11.2.3 Hydrugcn peroxide .
Inz* +H;0, > In +°'OH+ OH™ 6.0x 10° 27- 009 22 pr Dk.in He-satd.-soln: contg.'0.05 mol 84A008
3.3 L~! 2-PrOH and added H,0,. At pH 4.3,
k=3x10® Lmol™ 57}, Value obtained
by computer fit.
11.2.4". Hydroxymethyl
In?* +*CH,OH ~ * 1.9%x10° L.5- pr. Dk.in Ar-satd. soin. contg; (0. 2-2) X 83A206
22 107 wol L™ In™ and 0.1 mot L™
MeOH.
4 1.2.5 1 -Hydroxy-1 -methylethyl _
ln2+ + (CHg)ZCOH i CH3COCH3 + H"' 9x10% 2.7- 009 22 pur Dk.in He-satd. soin. contg. 0.05 mol.  :84A008
+In* 43 L~} 2-PrOH. Value obtained by computer.
fit. )
113 Tetrakis(4—N—methylpyridyl)borphineindium(l]l) radical anion
- 5‘11.3.1 Sulfur dioxide
[InTMpyl’]'4+ + 802 - InTMpyP* +  2x 108 1 pr DX, at 700 nm in N,-satd. soln. contg. 87A083
80, NaHSO;, InTMpyP°* and 0.1 mol L™
HCl or HCIO,,
114 _5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatoi_ndate(IlI) radical cation
1141 5,10,15,20-'Teti‘akis(4-sulfonatopheny[)porphinatoindate(III) radical cation
: 1.3x 10° 7 pr. D.X. at 700 nm in N,O-satd. soln. contg. 865115
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TABLE 12. Rate constants for iridium transients

No. Reaction k(L mols7h pH I #(°C) Method Comment Ref.
12.1 Hexachloroiridate(IIl) ion, electron adduct
12.1.1 Hexachloroiridate(IL) ion, electron adduct
Ir(Q1) + Ir(1T) — Ir(T) + Ir(1ID) 1.7 x 10° pr. D.k. at 280 nm in N-satd. soln. contg. 3 731066
x 107" mol L™ IrCls* and 0.1 mot L *
2-PrOH.
12.2  Bis(2,2-bipyridine)([2,2-bipyridin]-3-yl-C,N')iridium(IlI) ion, conjugate acid, electron adduct
12.2.1 Hydrogen ion
Ir(bpy),(C3,N'-Hbpy)?* + H* — 2.3 0-1.7 pr. Dk insoln. contg. 0.02-1 mol L™! 87A165
IrH(bpy),(C3.V-Hbpy)** HCIO,, 1 mol LT 2-PrOH and (6-30) x
107° mol L™ 1r(1IT) complex (pK,, = 3.0).
12.2.2 Dibromine radical ion
Ir(bpy),(C>,N'-Hbpy)** + Br,”™ 2.5x10'0 1.0 p.L. Dk at 380 nm in Ar-satd. soln.contg.  85A160
Ie(bpy),(C? N'-Hbpy)>* + 2 Br™ 0.1 mol L™} NaBr, 0.9 mol L™! 2. PrOH
and 2 x 10~ mot L™! Ir(IIl) complex;
pK, of reduced complex = 0.9. :
12.3  Bis(2,2'-bipyridinc)([2,2-bipyridin]-3-yl-C,N")iridium(III) ion, electron adduct
12.3.1 Dibromine radical ion
Ir(bpy)z(Cs,N' -bpy)* +Br,"” ~ ~10° 20 fp/rg Estd. from d k. in soln. contg. Ir(II[) 89A025
In(bpy)y(C3.N'-bpy)** + 2 Br- complex, Br™ and 1,4-dimethoxybenzene
(RQ); reaction in competition with
disproportionation of Br,' ™.
12.3.2 Oxygen
Ir(bpy)s(C*.N'-bpy)* + O, ~ 9.0x 108 1-6 pr. " Reaction includes protonated form 85A160
In(bpy)o(C*N-bpy)** + HO»/0,™ Ir(bpy)y(C> N'-Hbpy)**.
12.3.3 1,4-Dimethoxybenzene radical cation '
I(bpy)o(CE.N-bpy)* + 2.3x10° L5- =0 20 fpJ/rq DX at400, 420 and 460 nm in soln. 89A02Z5
[1,4-CH4(OCH,),I " 6.3 contg. (3-5) x 107> mot L™ Ir(1I)
Ir(bpy),(C’,N'-bpy)™* + _ complex and (1-6.4) x 103 mol L™ 1,4-
1,4-C¢H,(OCHjy), dimethoxybenzene (RQ).
12.4 Bis(2,2"-bipyridine)({2,2’-bipyridin]-3-yl-C,N")iridium(IV) ion, conjugate monoacid i
124.1 1,1’-Dimethyl-4,4’-bipyridinium radical cation
Ir(bpy),(C3 N'-Hbpy)** + MV"* - 3.1x10° 14 20 fplog  Dk. at various wavelengths in soln. 86A057
Ir(bpy),o(C? . N'-Hbpy)** + MV contg. 5 x 1075 mol L™! [Ir(Hbpy-
C3 N')(bpy),** and 0.07 mol L™ MV?*
(0Q).
It is not known whether [Ir(Hbpy-
C3,N')(bpy),]** has been oxidized at the
metal or ligand.
12.4.2 Chloride ion
Tr(bpy),(C*.N'-Hbpy)** + CI” ~ ~8x10% 14 02 20 fplog Pbkat350nm(Cl'+ClI"—>Cl,y)in  836A057
Ir(bpy),(C3 N -Hbpy)** + CI’ soln. contg. 5 x 107> mol L™} [In(Hbpy-
' C*.N')(bpy),1**, 0.04 mol L™ §,04*
(OQ) and 6.6 x 107 mol L™! chloride
ion.
12.5 Hexachloroiridate(IV) ion
12.5.1 S5-Hydroxyindole
IClg> + 5-HOH —» ICl>™ + HY + 3.8 x 10° 3 fp/pi  Pbk. in Ar-satd. soln. contg. (2-3) x 20C007
5-'OInH 1073 mol L™ IrC1>, 0.1 mol L7 2-

chloroethanol and (1-10) x 10~ mol L™
S-hydroxyindole; also used 5-HO-
tryptamine, 5-HO-tryptophan or 5-HO-
indole-3-acetic acid.
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TABLE 13. Rate constants for manganese transients
ws Reaction k(Lmol™'s™ pH I t(°C) Method Comment Ref.
i31  5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatomanganate(Il) radical anion
1111 5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatomanganate(lI) radical anion
{MnTPPS]">™ + [MnTPPS]">~ - 3.9%107 6.8 pr. Dxk. at 770 nm in N,O-satd. soln. contg.  84A120
0.1 mol L™ 2-PrOH and MnTPPS*",
{12 5,10,15,20-Tetrakis(1-methylpyridinium-4-yl)porphinatomanganese(II) radical anion
13.2.1  5,10,15,20-Tetrakis(1-methylpyridinium-4-yl)porphinatomanganese(II) radical anion
{MnTMpyP]'>* + [MnTMpyP]' 3+ — 3.7%107 6.8 pIL. Dxk. at 770 nm in N,O-satd. soln. contg. ~ 84A120
0.1 mol L™! 2-PrOH and MnTMpyP**,
133 5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatomanganate(II) ion
13.3.1 Hydrogenion
MnTPPS* + H* = MnTPPSH*" 1.0x10° 12- 0.1 p.I. D.k. and p.b.k. in N,O-satd. soln. contg. 84A190
17 MnTPPS*", 0.1 mol L™ 2-PrOH and 0.02-
0.06 mol L™ H*; at {H*] <0.01 mol L%, &
~3.3x10" L2 mol %571,
1332 Oxygen
MnTPPS*" + O, — [MnTPPS-0,]* 1.5x10° 85 005 18  sf Soln. contg. ~1076-107% mol L™ 80R105
MnTPPS* and (5-200) x 10~ mot L1 0,.
134 5,10,15,20-Tetrakis(1-methylpyridinium-4-yl)porphinatomanganese(II) ion
13.4.1 Hydrogen ion
MnTMpyP* + 2 H* - Mn?* + 47x1041L2 01 1.0 p.L. D.k. and p.b.k. in N,O-satd. soln. contg. 84A190
H,TMpyP* mol 257! MnTMpyP3*, 0.1 mol L™! 2-PrOH and
0.1-1.0 mol L™ HCIO,.
1342 Oxygen
MnTMpyP* + O, - [MnTMpyP-0,]** 1.6 x 10° p.rL. 86A313
12x10° 85 005 18 sf Soln. contg. ~1075-1075 mol L™! 80R105
MnTMpyP* and (5-200) x 10”5 mol L™!
02-
13.5 5,10,15,20-Tetrakis(4-pyridyl)porphinatomanganese(II)
13.5.1 Hydrogen ion
MnTpyP + 2 H* ~ Mn?* + H,TpyP 5x10°L2mol™? 0-1 1.0 p.L. Dk. and pbk. in N,O-satd. soln. contg.  84A190
: 7! MnTpyP*, 0.1 mol L™! 2-PrOH and 0.1-1.0
mol L™ HCIO,.
13.5.2 Oxygen
MnTpyP + O, ~ [MnTpyP-0,] 5x 10 85 005 18  sf. Soln. contg. varied {O,]. 80R105
13.6  5,10,15,20-Tetrakis[4-(N,N,N-trimethylammonio)phenyl}porphinatomanganese(I}) ion
13.6.1 Oxygen
MnTAPP* + O, — [MnTAPP-O,]* 1.6x10° pr. 86A313
13.7  0,0,0,B-Tetrakis[2-(N-methylisonicotinamido)phenyl]porphinatomanganese(Il) ion
13.71 Oxygen
MnPFP* + O, - [MnPFP-O,}* 1.6x10° p.L. 86A313
138 5,10,15,20-Tetrakis(4-carboxyphenyl)porphinatomanganate(Il) ion
13.8.1 Oxygen
MnTCPP* + O, - [MnTCPP-O,]* 22x10° 85 005 18 sf Soln. contg. varied [0,]. 80R105
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TaBLE 13. Rate constants for manganese transients — Continued

k(@Lmol™s7h)

No. Reaction pH I t(°C) Method Comment Ref.
13.9 Nitrilotriacetatomanganate(II) ion, H-abstraction product
13.9.1 First-order reaction
Mn[NTA-H]” — 3.0x10%57! 4-9 p.r. D.k. in N,O-satd. soln. contg. MnNTA™; 78A436
followed by second-order reaction, k = 2.9
%107 L mol™! s7! at pH 4.5-5.5.
13.10 Ethylenediaminetetraacetatomanganate(II) ion, H-abstraction product
13.10.1 First-order reaction
Mn[EDTA-H>™ — 25%x103s7 49 p.L. D.k. in N,O-satd. soln. contg. MnEDTA?™;  78A436
followed by pH-dependent (pH 3-10)
second-order reaction.
13.11 Manganese(III) ion
13.11.1 ‘Thianine semiqui conjugate r id
Mn** + [ThH]'* > Mn?** + Th* +H*  3.5x10° 25 02 fp/oq  Dk.of semithionine in soln. contg. Mn2* 777315
and thionine (OQ).
13.12 Hydroxymanganese(lil) ion
13.12.1 Zinc(@) ion
MnOH®* + Zn* - Mn®* + Zn®* + OH™ 2.4 x10° -6 23 pr Dk. at 310 nm in soln. contg. 0.02 mol L™!  78A041
MnSO, and 0.03 mol L™! ZnSO,. Value
obtained from computer fit.
13.13 Peroxidomanganese(I1I) ion
13.13.1 First-order reaction
MnO," - Mn** + 0,™~ 27x10%s7! 67 001 24 pr Calcd. from equilibration obs. at 254 and 761109
6.1x103s7! 67 05 24 275 nm in Op-satd. soln. contg. 4.0x 107
mol L™ Mn?* and 0.01 mol L™} formatc; &,
=1.1x 108 L mot L™! s™*. In the presence
of 0.5 mol L™ formate, k=2.2 x 10*s7;
species present as MnO,*-formate.
Measurements reported in [84A3841]
indicate that MnO,*-formate disappeared
by a first-order process with k=5 sh
13.14 Peroxidomanganese(III) formate
13.14.1 Ascorbate ion
MnO,*-formate + AH™ — 3.5x10° 7.4 235 sf Pbk.in N,O-satd. soln. contg. ascorbate, ~ 85Z381
MnO,-formate + "A™ + H* formate, O, and MnZ*.
13.15 Hydroperoxidomanganese(III) formate complex
13.15.1 First-order reaction
MnO,H?**formate - Mn(Ill)-formate 79 s~ 25 pr Pb.k. in Oy-satd. soln. contg. 0.5 mol ™! 84A189
+HO,” formate and varied [Mn**].
13.15.2 tert-Butylhydroquinone
MnO,H**-formate + 2.2 % 10* 0.9 23 phot., D.k. in soln. contg. 0.1-0.2 mol L™ §3A382
(CH3)3CC¢H;-1,4-(OH), ~ s.f. Mn(ClOy),, 0.25 mol L™! formate, HCIO,
and (1.4-5.8) x 107 mol L err-
butylhydroquinone.
13.15.3 1,2-Benzenediol
MnO,H2?*-formate + 1,2-CgH,(OH), ~ 2.6 x 10* 0.9 23 phot,  Dk.insoln. contg. 0.1-0.2 mol L™ 83A382
s.f. Mn(ClO,),, 0.25 mol L™! formate, HCIO,

and (1-4) x 10~ mol L™! 1,2-benzenediol
(most likely complexed with Mn?*).
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TABLE 13. Rate constants for manganese transients — Continued
‘84, - Rediction k@moltsly  pH I #°C) Method Comment Ref.
iii.“&' Hydroperoxidomanganese(III) formate complex — Continued
13154 1,3-Benzenediol
MnO,H2*-formate + 1,3-CgH,(OH), > 5.2 x 10* 0.9 23 phot, DX insoln. contg. 0.1-0.2 mol L 83A382
s.f. Mn(ClOy),, 0.25 mol L™ formate, HCIO,
and (0.5-2.0) x 107> mol L™ 1,3-
benzenediol.
1316 Peroxidomanganese(IIl)-manganese(Il) formate complex
13.16.1 First-order reaction
(MnOOHMn™**)-formate — 2.8x10%s7! 1- 25 pr Pb.k. in O,-satd. soln. contg. 0.5mol L™} 84A189
13 formate and varied [Mn?*].
‘1317 Manganese(XlI) phosphate complex
13171  Ascorbate ion
Mn(Ill)-phosphate + AH™ — 1.4 x 108 4.7 235 pr. N,O-satd. soln. Reactant includes ~20% 857381
Mn(II)-phosphate + *A™ + H* ascorbic acid (pK, =4.1).
1317.2 6-Hydroxy-2,5,7,8-tetramethylchroman-2-carboxylate ion
. Mu(Iil)-phosphatc + TxOI™ 8.2x104 4.6 pL. D.k. and p.b.k. in N;O-satd. solu. coutg. 86A492
Mn(Il)-phosphate + HTxO’ 0.2 mol L™ phosphate, 0.1 mol L™ MnSO,
and (0.35-1.75) x 10~ mol L™! TxOH".
1318 Peruxidummanganese(l) phosphate complex
43.18.1 First-order reaction
MnO,*-phosphate - 2x10°s7! 3.5- p.r. Pb.k. in Op-satd. soln. contg. 0.5mol L™} 84A384
53 phosphate, 0.005 mol L™! formate and
0.005 mol L™ MnSO,. Reaction suggested
to generate Mn(IIl)-phosphate and H,0,; k
invariant in the pH range 3.5-5.3.
13.18.2 tert-Butylhydroquinone ’
MnO,*-phosphate + 8.7x 103 5-7 23 phot, Dk insoln. contg. 5x 107 mol L7 83A382
(CH,);CCgHy-1,4-(OH), — sf. MnS0, and 0.5 mol L™! phosphate.
13.18.3 1;2.Benzenediol
MnO,*-phosphate + 1,2-C¢H4(OH); = 6.7 x 10° 5-7 23 phot., D.k. in soln. contg. 5 x 10~ mol L™! 83A382
s.f. MnS0, and 0.5 mol L™! phosphate.
13.184 6-Hydroxy-2,5,7,8-tetramethylchroman-2-carboxylate ion
MnO,*-phosphate + TxOH™ - L1x10° 5.0- p.rL. Dk. and p.b.k. in O,-satd. soln. contg. 0.2  86A492
MnO,-phosphate + HTxO' 56 mol L~! phosphate, 0.05 mol L™! formate,
5% 107 mol L™! MnSO, and (0.68-2.65) x
10~ mol L™! TxOH™.
13.18.5 Nicotinamide adenine dinucleotide, reduced
MnO,*-phosphate + NADH — ~1x 10? 5-7 23 phot, Dk insoln. contg. 5x10™ mol L™ 83A382
s.f. MnSO, and 0.5 mol L™} phosphate.
13.18.6 Nicotinamide-adenine dinucleotide phosphate, reduced
MnO,*-phosphate + NADPH — ~-1x10? 57 23 phot,  Dk.insoln. contg. 5x 10 mol L™} 83A382
s.f. MnSO, and 0.5 mol L™! phosphate.
13.18.7 1,3-Benzenediol
MnO,*-phosphate + 1,3-CgH4(OH), = 67 5-7 23 phot,, D.k. in soln. contg. 5 x 10~ mol L™’ 83A382
s.f. MnSO, and 0.5 mol L™! phosphate.
13.19 Manganese(IIl) pyrophosphate complex
13.19.1 Ascorbate ion
Mn(1II)-pyrophosphate + AH™ ~ 1.4x10* 7.0 235 pr. N,O-satd. soln. 852381
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TaBLE 13. Rate constants for manganese transients — Continued

No. Reaction k@molls™y pH [ #(°C) Method Comment Ref.
13.20 Manganese(TTT) snlfate complex
13.20.1 Ascorbate ion
Mn(li)-sulfate + AH™ — Mn(Il)-sulfate 1.8 x 108 5.6 235 pr. N,O-satd. soln. 857381
+ A" +H*
13.20.2 Nicotinamide-adenine dinucleotide phosphate, reduced
Mn(II)-sulfate + NADPH — 3.1x 108 54 235 pr N,O-satd. soln. 857381
Mn(iI)-sulfate + NADP + H*
13.21 Peroxidomanganese(III) sulfate complex
13.21.1 Superoxide radical anion
MnO,"-sulfate + O,"" +2H™ — 3.3x107 6 pr. Calcd. from d.k. in O,-satd. soln. contg. 84A384
Mn(Il)-sulfate + O, + H,0, (0.1-2) x 107> mol L™ Mn?*, 0.5 mol L!
Na,SO, and 0.005 mol L™! formate.
13.22 Hydroperoxidomanganese(III) sulfate complex
13.22.1 First-order reaction
MnOsz“-sulfate - Mn(IlD)-sulfate + 13§~} 25 pr Pb.k. in O,-satd. soln. contg. 0.5 mol L! 84A189
HO,” sulfate, and varied [formate] and [Mn?*]. :
13.23 Peroxidomanganese(IIT)-manganese(II) sulfate complex
13231 First-order reaction
(MnOOHMn*)-sulfate — 3.1x10%s7! 1- 25  pr. Pbk.in Op-satd. soln. contg. 0.5mol L' 84A189
1.3 sulfate, and varied [formate] and [Mn2*].
13.24 Dibromoemanganese(Ill) ion
13.24.1 First-order reaction
MnBr,* = Mn** +2 Br- 23x10°s7! 1 025 25 fp. D.k. of Br,"” in soln. contg. 0.1 mol L™! 737317
Br™ and (1-20) x 107> mol L™! Mn?*; value
of k obtained from the intercept of plot of
(kops)™! vs M7,
13.25 Chloromanganese(1ll) ion
13.251 2,3,9,10-Tetramethyl-1,4,8,11-tetraazacyclotetradeca-1,3,8,10-tetraenecobalt(II) ion
MnC1?* + Co(Me tetraeneN 5)** — 24x107 0 25 fp. D.k. at 540 nm in soln. contg. ~102mol  79A016
" Mn”* + Co(MegtetraeneN 4)C17* L~ Mn?* and 1 mol L™} HCL
13.25.2 N-rac-5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienecobalt(II) ion
MnCI?* + N-rac-Co(4,11-dieneN,** - 5.3 x 10° 0 25 fp. D.x. at 340 nm in soln. contg. ~102 mol  79A016
Mn?* + Co(4,11-dieneN,)CP?* L~! Mn?* and 1 mol L™! HCL.
13.26 Dichloromanganese(IIl) ion
13.26.1 - First-order reaction
MnCl,* - Mn® +2 CI” 21x10°s™! 1 02 25 fp. Dk.of Cl,""in soln. contg. 0.1 mol L™ 737317
CI” and (1-20) x 107 mol L™! Mn?*; value
of k obtained from the intercept of plot of
(ke p)™! ve Mn2H].
13.27 Peroxido(ethylenediaminediacetato)manganate(III) ion
13.27.1 Water
MnEDDA(O,)” +2 H,0 — 22057 63 0.1 p.I. D.k. in Op-satd. soln. contg. MnEDDA and  90A116
MnEDDA(CH),™ + H,0, 50571 7.1 0.01 mol L™! formate; product reacts with

0, to give MnEDDA(OH),(0,)” which
decays by first-order reaction. k = 55 s7L
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TaBLE 13. Rate constants for manganese transients — Continued
vio Reaction kLmol'sy pH I #°C) Method Comment Ref.
11,28 Aqua(methyDnitrilotriacetatomanganate(IIl) ion
1).28.1 First-order reaction
CH;MnNTA(H,0)" - MaNTA(H,0)"  12x10%7! 6 p.r. Duk. in N,O-satd. soln. contg. 0.002-0.006  88A426
+°CH, mol L™ NTA, (0.5-5.0) x 10~3 mol L1
MnSO, and 0.1-0.5 mol L™! DMSO; k, =
1.5x 108 Lmol ™! s,
13282 Methyl
CH;MnNTA(H,0)™ + "CH; > 1.6x10° 6 pI. Calcd. from concn. dependence of dk. in  88A426
MnNTA(H,0)” + C,Hg N,0-satd. soln. contg. 0.002-0.006 mol L™!
NTA, (0.5-5.0) x 10~ mol L™! MnSO, and
0.1-0.5 mol L™ DMSO.
13.29 Bromo[5,10,15,20-tetrakis(4-sulfonatophenyl)porphinatomanganate(IlII) ion
13.29.1 Water )
[B:MnTPPS]*~ + H,0 — 4x10°s! 6.8 p.r. Dk. in NyO-satd. soln. contg. 0.1 mol L™ 84A120
(H,0)MnTPPS*™ + Br- 9x10%7! 12,9 KBrand MnTPPS*",
{330 2-Hydroxy-2,2-dimethylethyltetrakis(4-sulfonatophenyl)porphinatomanganate(IIl) ion
13.30.1 Water
HOC(CH?)ZCHzMnTPPS“‘ +H0~>  -4x10%*s7! 6.8 p.L. Dxk. in N,O-satd. soln. contg, 0.1 mol L™} 84A120
MnTPPS* + tert-BuOH + OH™ tert-BuOH and MnTPPS*,
13.31 Bromo[5,10,15,20-tetrakis(1-methylpyridinium-4-yl)porphinatomanganate(III) ion
13.31.1 Water
[B:MnTMpyP]** + H,0 - 6x10%s™! 6.8 pI. D.k. in NyO-satd. soln. contg. 0.1 mol L™ 84A120
(H,0)MnTMpyP* + Br™ 1.5x103 s 129 KBrand MnTMpyP**,
1132  2-Hydroxy-2,2-dimethylethyl{5,10,15,20-tetrakis(1-methylpyridinium-4-yl)porphinatomanganate(IIl) ion
13.32.1 Water
HOC(CH,),CH,MnTMpyP* + H,0 > ~7x 10357} 6.8 p.r. Dk. in N,O-satd. soln. contg. 0.1 mol L™ 84A120
MnTMpyP>* + tert-BuOH + OH™ tert-BuOH and MnTMpyP*.
1333 Dichlorohydroxy(1,4,7,11-tetraazacyclotetradecane)manganese(IV) ion
13.33.1 First-order reaction
[HOMn(cyclam)Cl,]* - 1.3x10%s7! pr. Dk. in N,O-satd. soln. contg. 87A488
Mn(cyclam)Cl,*; reaction suggested to
represent loss of ligand.
13.34 Dichloro-meso-5,7,7,12,14,14-hexamethyl-1,4,8,11-tetraazacyclotetradecane(hydroxy)manganese(IV) ion
13.34.1 First-order reaction
[HO-meso-Mn(aneN)CL,]* — 50x10%s7! p.r. D.k. in N,O-satd. soln. contg. meso- 87A488
Mn(anelN,)Cl,"; reaction suggested 10
represent loss of ligand.
13.35 Dichlore-rac-5,7,7,12,14,14-hexamethyl-1,4,8,11-tetraazacyclotetradecane(hydroxy)manganese(IV) ion
1335.1 First-order reaction
[HO-rac-Mn(aneN,)Cl,J* -~ 9.0x10%s7 prI. D.k. in N,O-satd. soln. contg. rac- 87A488
Mn(aneN4)Cl,*; reaction suggested to
represcult luss of ligand.,
13.36 Manganese(V)
13.36.1 Manganate(VI) ion
Mn(V) + MnO,;“~ = Mn(IV) + MnO,~ <4 x 10 13 01 22  pr Estd. from abs. changes in Ar-satd. soln. 81A057

contg. Mn042' and 0.1 mol L' OH™.
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TABLE 14. Rate constants for molybdenum transients

No. Reaction kL mol™! s‘l) pH I t(°C) Method Comment Ref.
14.1 18-Molybdodiphosphate ion(7-), conjugate acid
14.1.1 18-Molybdodiphosphate ion(7-), conjugate acid
HP2M0180626‘ + HP2M0180626' - 1.0>10* 2 22 pr Pbk. at 750 nm in N,O-satd. soln. contg.  82A10"
P,Mo,506,% + HyP;Mo01304,% ~10~* mol L™ P,Mo0;30¢,%" and 0.5 mol
L ! alcohol.
142 Bis(ji-oxo)(ethylenediaminetetraacetato)bisfoxomolybdate(IV)(V)] ion
1421 Oxygen
[Mo,04EDTA)P" + 0, — ~2x 108 25  pr Dk. in soln. contg. (0.2-2.0) x 10~ miol 85A36:
L™ Mo,O4(EDTA)*", 0.1 mol L™! 1-BuOH
and (1-5) x 10  mol L™! O,; concn. of
transient ~1 x 1075 mol L1,
143 Bis(u-oxo)bis[aqua(oxalato)oxomolybdate(IV)(V) ion
- 143.1 Oxygen
[Mo0,04(0x),(H,0),)>" + 0, ~1x108 25 pr DX. in soln. contg. (0.2-2.0) x 10~* mol 85A36!
L1 Mo,04(0x)(H;0),>", 0.1 mol L™ 1-
BuOH and (1-5) x 1078 mol L™! O; concn.
of transient ~1 x 1075 mol L1,
144 Octacyanomolybdate(V) ion
144.1 10-Methylphenothiazine
Mo(CN)g*" + MPTH » Mo(CN)s* ™+ 9.6x 107 1 22 pr Dk at 520 nm in N,O-satd. soln. contg.  83NOO.
[MPTH]™* 0.17 mol L™} EtOH, 2 x 10~* mol L!
» Mu(CN)g*, 1 x 1075 mol L™ MPTH, 0.10
mol L™! HCIO, and 0.2 mol L™! NaBr; &, =
33 x 107 L mol™ s
14.5 cis-Octaaqua-}-oxo-bis(oxo)dimolybdenum(IV) ion
14.5.1 First-order reaction
cis-Mo,04(H,0)>" 24x10%s7! 07 05 £p. D.X. in deaerated soln. (satd. with 89A42
1rans-Mo,O4(H0)g ™ cthylene) contg. 0.2 mol L1 HCIO, and '
7.5 % 1675 mol L™ Mo,0,(H,0)¢>".
14.6 Hexaaquadi-|i-oxodioxodimolybdenum(V,VI) ion
14.6.1 First-order reaction
Mo,0,4(OH,)¢>* - 29x10%s7! 2 05 pr. DX. at 290 nm in N,O-satd. soln. contg.  89A42

0.01 mol L™} HCIO, and 7.5 x 107 mol
L™ Mo,0,(H,0)6™".
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TABLE 15. Rate constants for nickel transients

‘B, . Reaction k(LmoF'sTy pH I #(°C) Method ~Comment Ref.

§8.1 Nickel(I) ion
-1%L1 Hydroxyl

Ni*+ 'OH - Ni** + OH™ 2x10% p.rL. Dk. at 300 nm in Ar-satd. soln, contg. 741037
107 mol L™! NiSOy; value obtained by
computer fit assuming 2k("OH + "OH) =
110" Lmol™ s,

512 Hydroxymethyl

Ni* + *CH,0H - NiCH,0H"* 42x10° pr. D.k. at 300 nm, p.b.k. at 250 nm and 741037

condy. change in Ar-satd. soln. contg.

107 mol L™! NiSO, and 0.1 mol L™
MeOH; value obtained by computer fit.

15.1.3 Carbon dioxide radical anion

Ni* +*CO,” = NiCO, 6.6 x 10° p.r. D.k. at 300 nm, p.b.k. at 250 nm and 741037
condy. change in Ar-satd. soln. contg. 5
x 1073 mol L™ NiSO, and 5 x 1075 mol
L™! formate ion; value obtained by
computer fit; product suggested to
undergo protonation.

15.1.4 1-Hydroxyethyl

Ni* + CH,CHOH -~ NiCHOHCH,* 2.3x10° pr. Dk. at 300 nm, p.b.k. at 250 nm and 741037
condy. change in Ar-satd. soln. contg.
107 mol L™! NiSO, and EtOH; value
obtained by computer fit.

15.1.5 1-Hydroxy-1-methylethyl

Ni* + (CH3),COH ~ NiCOH(CH;);* 1.4% 10° I Dx.at 300 nm, p.bk.at 250 nmand 741037
condy. change in Ar-satd. soln. contg.
10~ mol L™! NiSO, and 2-PrOH; value
obtained by computer fit.
15.1.6 2-Hydroxy-2,2-dimcthylcthyl

Ni* + "CH,C(CH;),0H — Ni** + OH~ 3x10° pr. D.k. at 300 nm, p.b.k. at 250 nm and 741037
+ CH,=C(CH,), condy. change in Ar-satd. soln. contg.

107 mol L™! NiSO, and 0.5 mol L1

tert-BuOH; value obtained by computer

fit.

15.1.7 Cyclopentyl
Ni* 1 e-CsHy = e-CsHgNi* 28x10° pr. D.k. at 300 nm, p.b.X. at 250 nm and 741037
condy. change in Ar-satd. soln. contg.
10~ mol L™ NiSOQ, and cyclopentane;
value obtained by computer fit.
©15.1.8 Bromate ion
Ni* + BrO;” ~ <8.4 x 10¢ 0.08 pr. D.k.at 313 nmin Ar-satd. soln. contg.  68G855

0.02 mol L™ NiSO,, 0.001 mol L™
MeOH and (2.5-5) % 1073 mol L1

BrO;".
15.1.9 Tris(ethylenediamine)cobalt(III) ion
Ni* + Co(en); ™ ~ <5 % 10° 56 0.08 pI. Dxk.at 310 nm in Ar-satd. soln. contg. 690428
0.02 mol L™! NiSO, and 0.001 mol L
» MeOH.
15.1.1¢ cis-Dichiorobis(ethylenediamine)cobalt(III) ion
Ni* + ¢is-Co(en),Cly* — 59 = 108 5-6 008 pI. D.k. at 350 nm in Ar-satd. soln. contg. 690428
0.02 mol L™! NiSO, and 0.001 mol L™!
MeOH.
15.1.11 trans-Dichlorobis(ethylenediamine)cobalt(III} ion
Ni* + trans-Co(en),Cl,* = 8.3x 10% 56 0.08 prL. D.k. at 350 nm in Ar-satd. soln. contg. 690428
0.02 mol L™! NiSO, and 0.001 mol L™}
MeOH.

.1 Phus Cham. Ref Data. Vnl. 24. No. 3. 1995
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TaBLE 15. Rate constants for nickel transients — Continued

k(L mol™! s‘lj

No. Reaction pH I #(°C) Method Comment Ref.
15.1 Nickel(I) ion — Continued
15.1.12 Carbonatobis(ethylenediamine)cobalt(IIT) ion
Ni* + Co(en),CO;*" — <5x 108 5-6 0.08 p.r. Dk.at 310 nm in Ar-satd. soln. contg. 690428
0.02 mol L™! NiSO, and 0.001 mol L™
McOH.
15.1.13 cis-Bis(ethylenediamine)difluorocobalt(III) ion
Ni* + cis-Co(en),F,* ~ <5x 108 56 0.08 pr DX.at 310 nm in Ar-satd. soln. contg. 690428
0.02 mol L™} NiSO, and 0.001 mol L™
MeOH.
15.1.14 Aquabis(ethylenediamine)fluorocebalt(III) ion
Nit+ Cc)(<=,x'|)2(l-120)F2+ - 5% 10° 5-6 0.08 pr. Dk. at 310 nm in Ar-satd. soln. contg. = 690428
0.02 mol L™! NiSO, and 0.001 mol L™
MeOH.
15.1.15 cis-Amminechlorobis(ethylenediamine)cobalt(III) ion
Ni* + cis-Co(en)y(NH3)CI2™ — 4.7 %108 56 0.08 p.I. Duxk. at 310 nm in Ar-satd. soln. contg. 690428
0.02 mol L™ NiSO, and 0.001 mol L™
MeOH.
15.1.16 cis-Nitroamminebis(ethylenediamine)cobalt(IIT) ion
Nit + cis~C<)(en)2(NH3)N022+ - 33x 108 5-6 0.08 p.I. D.k. at 350 nm in Ar-satd. soln. contg. 690428
0.02 mol L™! NiSO, and 0.001 mol L™
MeOH.
15.1.17 'Hexaamminecobalt(ln’) ion
Ni* + Co(NH3)¢™ — <5% 108 5-6 0.08 pr. Dxk. at 310 nm in Ar-satd. soln. contg. 690428
0.02 mol L' NiSO, and 0.001 mol L™}
MeOH.
15.1.18 Pentaammine(bromo)cobalt(IIl) ion
Ni* + Co(NH3)sBr** ~ 1.1x10° 40 008 P Dk. at 310 nm in Ar-satd. soln. contg. 690428
, 0.02 mot L™! NiSO, and 0.001 mol L
MeOH.
15.1.19 Pentaammine(chloro)cobalt(III) ion
Nit + C()(NH:“)SCI2+ - 6.5x 108 56 0.08 pr. Dk. at 310 nm in Ar-satd. soln. contg. 690428
0.02 mol L~ NiSO, and 0.001 mol L™
MeOH.
15.1.20 Pentaammine(cyano)cobalt(II) ion
Nit+ Co(NHs)S(CN)z" - 33x 108 5-6  0.08 pr. D.k. at 310 nm in Ar-satd. soln. contg. 690428
0.02 mol L™! NiSO, and 0.001 mol L™}
MeOH.
15.1.21 Pentaammine(fluoro)cobalt(III) ion
Ni* + Co(NH;);F?* — <5x 108 5-6  0.08 p.r. Dxk. at 310 nm in Ar-satd. soln. contg. 690428
0.02 mol L™} NiSO, and 0.001 mol L™!
MeOH.
15.1.22 TPent inc(aqua)cobalt(IIY) ion
Nit+ Co(NH3)5(H20)3" - <5x 108 40 0.08 pr. D.k. at 310 nm in Ar-satd. soln. contg. 690428
0.02 mol L™! NiSO, and 0.001 mol L™
MeOH. )
15.1.23 Pentaammine(hydroxy)cobalt(III) ion
Nit*+ Co(NH3)50H2* - 13x107 76 0.08 p.I. D.xk. at 310 nm in Ar-satd. soln. contg. 690428
0.02 mol L™ NiSO, and 0.001 mol L™
MeOH.
15.1.24 Pentaammine(azido)cobalt(III) ion
Ni* + Co(NH3)s(N3)** — 5.8x10% 56 0.08 p.L. D.k. at 350 nm in Ar-satd. soln. contg. 690428

0.02 mol L™! NiSO, and 0.001 mol L™
MeOH.



L™ NiSO,; studied at 1-30 °C, E, =
40.6 kJ mol™™.
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TasLE 15. Rate constants. for nickel transients — - Continued
k@mol™sh- pH 1 #°C) Method = Comment Ref.
HE "Nickel(l) ion — Continued
18125 Peﬁtaammine(thiocyénato-N)cobalt(Iﬂ) ion
“Ni*'+ Co(NH,)5(NCSY?* — 41x108 56 008 pr. D.X. at 350 nm in Ar-satd. soln. contg. 690428
s 0.02 mol L™! NiSO, and 0.001 mol L™
MeOH.
315.1.26‘ {Acetato)pentaamminecobalt(III) ion
“Ni* + Co(NH3)s(OAc)* — <5 10° 56 0.8 p.rL. Dxk. at 310 nmin Ar-satd. soln. contg. 690428
g , : 0.02 mol L™} NiSO, and 0.001 mol L™!
o MeOH.
18.1227 u-S-Pyrimidineci!rb'bxyiatobis[hydroxotris(ammine)cobalt(ﬂl)] ion
Ni* '+ 5-pmCO,[Co(NH;)31,(OH), > - <1x107 40 22 pr D.k. in Ar-satd: soln. contg. 0.01 mol  82A146
o - : LI NiSO, and 0.1 mol L™ ferr-BuOH.
15128 pA-Pyrimidinécérboxylétobis[hydroxotris(ammine)cobalt(lll)] ion
‘Nit+ 471'j>mC07[Co(N]-Iq);];,(O]-I)«,}+ - 2.7 x 108 4.0 22 pr D.k. in Ar-satd. soln. contg. 0.01 mol- 82A146
* L' NiSO, and 0.1 mol L™ er+-BuOH.
15129 Copperd) ion
Nit+Cu?* ~ £2.4x107 0.08 pr. D.k. at 313 nm in Ar-satd. soln. contg.  68G855
0.02 mol L ! NiSU, and 0.001 mol 1.7
MeOH.
18130 Hydrogen peroxide
CNit +#H;0, — Ni** +"OH + OH 3.2x107 25  pr 761072
5%107 p.I. D.k. at 300 nm and condy. change in 741037
Ar-satd. soln. contg. 1 x 10~ mol L™!
NiSO,; value obtained from computer
fit assuming 2k("OH + *OH) = 1 x 10%
Lmol™s7L.
43x107 0.08 pr. D.k. at 313 nm in Ar-satd. soln. contg.  68G855
0.02 mol L™! NiSO, and 0.001 mol L™
‘ MeOH.
15.131 ‘Hydrogen ion
Ni*+H* - <108 0.08 pr. Dwk. at 313 nm in Ar-satd. soln. contg. . 68G855
- 0.02 mol L™ NiSO, and 0.001 mol L™
MeOH.
15132 Jlodatr m
Nit+105 » 22x108 0.08 p.L. D.k. at 313 nm in Ar-satd. soln. contg.  68G855
S 0.02 mot L™ NiSO, and 0.001 mol L™
MeOH.
15‘.1.33 Pe:  nganate ion
Ni*+MnO,” - 72x10° 20 pr D.k. at 545 nm in Ar-satd. or deaerated 650385
) soln. contg. 107 mol L MnO,4 and
(0.2,0.75 or 1.45) x 107 mol L™ Ni%*.
15_.1.34 Nitritc ion
Ni*+NO,” - 1.5x10% 0.08 pr. Dk. at 313 nm in Ar-satd. soln. contg.  68G855
» 0.02 mol L™} NiSO, and 0.001 mol L™
MeOH.
15.1.35 Nitrate ion
Ni* +NO;~ — <14x10° 0.08 pr. D.xk. at 313 nmin Ar-satd. soln. contg.  68G855
0.02 mol L™ NiSO, and 0.001 mol L™
MeOH.
15.1.36. Nitrous oxide
Ni* +N,0 - NiO* +N, 9.1 x10° 25  pr Dk in N,O-satd. soln. contg. 0.5mol 761072
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TABLE 15. Rate constants for nickel transients — Continued

No. Reaction K@Lmol's™) pH [ #(°C) Method ~Comment Ref.
15.1 Nickel(I) ion — Continued
15.1.36 Nitrous oxide — Continued
<6.3x 10° pr. D.k. at 313 nm in N,O-satd. soln. contg. 68G855
1.0 mol L™ NiSO, and 0.001 mol L™
MeOH.
15.1.37 Oxygen
Ni* + 0, = NiO,* 14x10° 0.08 pr. D.k. at 313 nm in soln. contg. 0.02 mol  68G855
L™} NiSO, and 0.001 mol L™! MeOH.
22x10° 18 pr D.k. in soln. contg. Ni**. 66A001
15.1.38 Hexaammineruthenium(III) ion
Ni* + Ru(NH;)> 4.0x 108 0.08 prL. Dk. in soln. contg. 0.02 mol L™! NiSO, 701229
and varied [Ru(NH3)¢>*].
15.1.39 Peroxodisuifate ion )
Ni* + 8,04 — Ni?* + 50, ™ + 50,2 1.5x 108 0049 25 pur. D.k. in deaerated soln. contg. 0.05 mol 761072
L7 Ni%* and (0.5-10) x 10~ mol L!
$,04%.
15.1.40 Allyl alcohol
Ni* + HyC=CHCH,0H — ~10% 25 pr D.k. in deaerated soln. contg. 0.01 mol 761072
[Ni(CH,CHCH,OH)}* LI NiSO,, 1.2 x 107 mol L™ allyl
alcohol and 1.24 mol L™! MeOH.
15.1.41 14-Benzoquinone
Nit+ Q= Ni**+ Q™ 23x 108 6.0 25  pr. P.b.k. at 430 nm in deaerated soln. 761134
contg. 0.01 mol LI Ni?*, 1 mol L™
tert-BuOH and {2-4) X 10 * mol L' Q.
15.1.42 2-Methyl-1,4-naphthoquinone
Ni* +2-CH;NQ — Ni?* + 2.4x%10° 7.0 ~25 pr Pbk. at 395 nm in soln. contg. 0.005 751032
[2-CH;NQJ™ mol L™} NiSOy, 1 mol L™! ferr-BuOH, 731047
(2.5-5.0) x 107> mol L™! 2-CH,-NQ and
0.001 mol L™ phosphate.
15.1.43 4-Pyrimidinecarboxylate ion .
Ni* + 4-pmCO,” — Ni®* + 4x108 pL. Duk. in Ar-satd. soln, contg. 0.1 mol L'l 82A146
{4-pmCO,] % tert-BuOH, 0.01 mol L' NiSO, and 8 x
107* mol L™} 4-pmCO,™.
15.1.44 Tetranitromethane
Ni* + C(NOy), ~ NiZ* + C(NO,);™ + 14x10° 59 25  pr Pb.k.in deaerated soln. contg. 1 mol 761134
*NO, L™ terr-BuOH, 0.01 mol L™! Ni** and
(32-136) x 1078 mol L™
tetranitromethane.
15.2 Tetracyanonickelate(I) ion
1521 First-order reaction
Ni(CN),>~ = Ni(CN);>~ + CN~ 8.1x10%s! 20 pr Pbk.at 350 nm and d.k. at 240 nmin  74107:
N,O-satd. soln. contg. 0.53 or 4.4 X
10™* mol L™! Ni(CN),* and 0.1 mol
L' furmsate ion, k=8=x 10’ L mol™
s~ [782002).
15.3 Tris(cyano)nickelate(l) ion
15.3.1 Tris(cyano)nickelate(I) ion
Ni(CN);2™ + Ni(CN);2™ — Nip(CN)* 7.4x 10 20 pr Pb.k. at 313 nm in N,O-satd. soln. 74107

contg. 0.06 or 2 x 10~ mol L™!
Ni(CN),?" and 0.1 mol L™! formate ion.
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TABLE 15. Rate constants for nickel transients — Continued
“Ji;. " Reaction” k@mol sty pH [ #(°C) Method Comment Ref.
184 1,4,7,10-Tetraazacyclotridecanenickel(l) ion
1844 : Firstforder reaction
Ni([13]aneN)* — 8.8x10%s7! 55 pr. Dxk.in Ar-satd. soln. contg. 2x 107 85A145
' ‘ mol L™ Ni([13]aneN,)** and 0.1 mol
L} formate ion; ligand loss reaction
suggested.
“41 “Nitrous oxide
Ni([13]JaneN,)*+ N,G + 2 Hj0* 8.4 x 107 6.0 pr. Dk.at370 nm and p.bk. at 525 nmin  85A145
“Ni([13]aneN >+ N, + 3H,0 Ar-satd. soln. contg. 2 x 107
' ' Ni([13]aneN )**, 0.1 mol L'! formate
ion and 0.002-0.02 mo! L™ N;0.
s 94Methyl-9-nitro-1,4,7,11-tetraazacyclotridecanenickel(ll) ion, electron adduct
%1851 First-order reaction
- Ni(MeNO,[13)aneN)* — 35%x10°s7! 22  pr D.X. at 290 nm in soln. contg. 0.001 88A391
: mol L~ Ni(MeNO,{13}JaneN,)** and
0.t mol L™ ter+-BuOH.
ei§.6 : 1,4,8,11-Tetraazacyclotetradecanenickel(I) ion
‘15,61 Hexaamminecobalt(IIl) ion
“Ni(cyclam)* + Co(NHy)¢™* — 6.2% 10° pir. 85A032
Ni(cyclam)?* + Co(NHz)>*
15.6.2  'Nitrous oxide
Ni(cyclam)* + N,O +2 Hy0" - 32x107 p.r. 85A032
Ni(cyclam)?* + N, + 3 H,0
15.63 . Oxygen : )
‘Ni(cyclam)* + O, - Ni(cyclam)?* + 25x10° p.r. 85A032
Oy
15.6.4 Hexaammineruthenium(IIl) ion
. Ni(cyclam)* + Ru(NHz)** — 6.4 108 pr. 85A032
Ni(eyolam)?* 1 Ru(NH;) 2
15.7.. 1,4,8,11-Tetramethyl-1,4,8,11-tetraazacyclotetrddecanenickel(l) ion
18.7.1' . Hexaamminecobalt(IlI) ion
Ni(Me,[14]aneN,)* + Co(NH,)** - 8.0x10° pr. 85A032
-:Ni(Me[14]aneN,)** + Co(NH,)¢%
15772 - Nitrous oxide
Ni(Me,[14]aneN,)* + N,O + 2 H;0* —» 8.3 x 10? p.r. 85A032
Ni(Me,[14]aneN,)** + N, + 3 H,0
1573 - Oxygen
Ni(Me,[14]aneN,)” + 0, - 1.6%10° pr. 85A032
‘Ni(Me,[14]aneN,)** + 0,""
1574 'Hexaammineruthenium(fI) ion
" Ni(Mc4[14JaneN)* + RuNHy)™ — 4.9 x 107 pr. 85A032
Ni(Me,[14]aneN)** + Ru(NHa)™*
158 5,7,7,12,14,14-H¢xamet11yl-1,4,8,11-tetraazacyclotetradecanenickel(l) ion
15.8‘.1‘ Hexaamminecobalt(IIT) ion .
Ni(aneN,)* + Co(NH;)¢™* — 1.9x10° 7.0 0016 pr. D.k. at 380 nm in Ar-satd. soln. contg. 761039
“Ni(aneN,)?* + Co(NH;)¢2* 0.028 (2.5-5.0) x 1073 mol L™ Ni(aneN)**, 1

mol 1! fers-BuOH, 0.001 mol L™
phosphate buffer and (2.5-10) x 107
mol L™! Co(NH;)¢>*.
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TABLE 15. Rate constants for nickel transients — Continued

No. Reaction B . k(@Lmol s pH I vt(°C) Method. Comment Ref.
158 5,7,7,12,14,14-Hexamethyl-1,4,8,1 1-tetraazacyélotetradecanehickel(I) ion — Continued
15.8.2 Tris(ethylenediamine)cobalt(III) ion »
Ni(aneN,)* + Co(en);>* — Ni(aneN )%+ 1.1x10° 7.0 0.016- pr. Dk. at 380 nm in Ar-satd. soln.'contg. 761039
+ Colen); 0.028 (2.5-5.0)x 107 mol L™ Ni(aneN,)?*, 1
) : mol L7! tert-BuOH, 0.001 mol L™
phosphate buffer and (2.5-10) x 107*
mol L™ Co(en);>*.
1583 Aqua(5,7,7,12,14,14-hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-diene)hydroxycobalt(III) ion )
Ni(aneN " + 1.1x 108 7.0 0.016- p.r. D.k. at 380 nm in Ar-satd. soln, contg. 761039
Co(4;11-dieneN,)(H,0)0H" - 0.028 (2.5-5.0) x 107 mol L™} Ni(aneN)*, 1
Ni(aneN,)%* + . mol L™! tert-BuOH, 0.001 mol L™}
Co(4,11-dieneN,)(H,0)0H" phosphate buffer and (2.5-10) x 107
mol L™ Co(4,11-dieneN,)(H,0)0H*".
15.84 Dihydroxy(2,3,9,10-tetramethyl-1,4,8,11-tetraazacyclotetradeca-1,3,8,10-tetraene)cobalt(III) ion
Ni(aneNy)* + 1.7x 107 7.0 0.016- pI. D.xk. at 380 nm in Ar-satd. soln. contg.” 761039
Co(MetetraeneN s (OH),* — 0.028 (2.5-3.0) x.10~> mol L™ Ni(aneN ), 1
Ni(aneN,)** + mol L™! zert-BuOH, 0.001 mol L™
Co(MeytetracneN ,)(OH), phosphate buffer and (2.5-10) x 107
mol L™! Co(MetetraeneN )(OH),*.
15.8.5 Tris(2,2'-bipyridine)cobalt(IIl) ion
Ni(aneN,)* + Co(bpy):,.3+ - < 13x10° 7.0 0.016- pr. Dk. at 380 nm in-Ar-satd. soln. contg. 761039
.. Ni(aneN,)** + Co(bpy);>* 0.028 (2.5-5.0) x 1072 mol ! Ni(aneN,)?*, 1
mol L™! zert-BuOH, 0,001 inol L™
phosphate buffer and (2.5-10) x 107
mol L™ Co(bpy)s>*.
15.8.6 Tris(2,2'-bipyridine)chromium(IIX) ion
Ni(aneN,)* + Cr(bpy)33"’ - 7.7 %108 7.0 0.016- p.r. D.k. at 380 nm in Ar-satd. soln. contg. 761039
Ni(aneN)** + Cr(bpy);* 0.028 (2.5-5.0) x 1073 mol L™ Ni(aneN)?*, 1
mol L™ ert-BuOH, 0.001 mol L™
phosphate ‘buffer and (2.5-10) x 107
mol L™ Cr(bpy)s™.
15.8.7 Tris(2,2"-bipyridine)iron(III) ion
Ni(aneN )" + Fe(bpy)33+ e 6.4 %107 7.0 0.016- pI. D.k. at 380 nm in Ar-satd. soln. contg. 761039
Ni(aneN ,)** + Fe(bpy);* 0.028 (2.5-5.0) x 1073 mol L™! Ni(aneN,)?*, 1
mol L™ tért-BuQH, 0.001 mol L
phosphate buffer and (2.5-10) x 1074
mol L™ Fe(bpy)s>*.
15.8.8 Hydrogen ion .
Ni(aneN)* + H* - 1.1x10° 0.5- 0.06- pr. D.k. at 380 nm in Ar-satd. soln. contg: 761039
125 03 0.003 mol L™ Ni(aneN)** and 1mol -
L7 tert-BuOH.
15.8.9 Dihydrogen phosphate ion
NianeN,)* + H,PO,™ - <10 5.50 0.01- pr. Dk. at 380 nm in Ar-satd. soln. contg. 761039
0.1 0.003 mol L~! Ni(aneN ,)?*, 1 mol L™
tert-BuOH and 0.01-0.1. mol 1.
H,PO,%.
15.8.10 Nitrous oxide '
Ni(aneN )" + N,O — 3.9x107 7.0 001 pr. D.k. at 380 am in soln. contg. 0.003 761039
mol L™ Ni(aneN,)?*, 1 mol L™} tert-
BuOH, (7.5-25) x 10~ mol L™! N;O
and 0.001 mol L™ phosphate baffer.
15.8.11 Oxygen
Ni(aneN,)* + O, — Ni(aneN,)** + 0,"~ 1.5x10° 4.0 p.r. D.k. at 300 nm in He-satd. soln. contg. ~ 92A165

0.1 mol L™! formate ion, T x 10~ mol
L~} Ni(aneN,)?* and varied [O,].
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TABLE 15. Rate constants for nickel transients — Continued

Reaction k(L mol™ s pH I #(°C) Method Comment Ref.

158 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradecanenickel(I) ion — Continued

158.11 Oxygen — Continued

1.6x10° 7.0 pr. D.k. at 380 nm in soln. contg. 0.003 761039
mol L™ Ni(aneN,)*", 1 mol L™ tert-
BuOH, (7-25) x 10 :mol L™! 0, and
0.001 mol L™! phosphate buffer.

15.8.12 Hexaammineruthenium(II) ion

Ni(aneN)* + Ru(NH3)¢>* — 6.9% 108 4 001 p.r. N,-satd. soln. contg. alcohol. 88A334
Ni(aneN )" + Ru(NHj)¢*

3.8x 108 7.0 0.016- pr. D.k. at 380 nm in Ar-satd. soln. contg. 761039
' 0.028 (2.5-5.0) x 10~ mol L™! Ni(aneN,)**, 1
mol L™} ter+-BuOH, 0.001 mol L
phosphate buffer and (2.5-10) x 10~
mol L™! Ru(NH,)¢>*.

15.8.13 Pentaammine(nitroso)ruthenium(II) ion

Ni(aneN,)* + Ru(NH;)sNO** — 7.4x107 7.0  0.016- pr. D.k. at 380 nm in Ar-satd. soln. contg. 761039
Ni(aneN 2)** + Ru(NH,)sNO** 0.028 (2:5-5.0) x 107 mol L™! Ni(aneN)**, 1
wol L' fere-BuOH, 0,001 mol L™
phosphate buffer and (2.5-10) x 107~
mol L™! Ru(NH;)sNO™.
158.14  Acetic acid
Ni(aneN,)" + CH;CO,H - 1.2x10% 4.85 0.015- p.rI. D.k. at 380 nm in Ar-satd. soln. contg. - 761039
0.06 0.003 mol L™ Ni(aneN,)?*, 1 mol L™

tert-BuOH, 0.001 mol L™! phosphate
buffer and 0.005-0.05 mol L™} acetate

buffer.
15.8.15  9,10-Anthraquinone-2,6-disulfonate ion
NianeN,)* + 2,6-diS0;AQ% —~ 48x10° 70 0.004 p.L. Dk. or p.b.k. in Ar-satd. soln. contg. 761039
Ni(aneN,)?* + [2,6-diS0;AQ]" >~ : 0.001 mol L™ Ni(aneN,)**, 1 mol L™

tert-BuOH, 0.001 mol L™} phosphate
buffer and (2.5-5.0) x 107> mol L™!
2,6-diS0,AQ%".

158.16 1,4-Benzoquinone

Ni(aneN,)* + Q - Ni(aneN)?* + Q" 48x10° 7.0  0.004 p.I. Dk. or p.bk. in Ar-satd. soln. contg. 761039
0.001 mol L™ Ni(aneN,)**, 1 mol L™!
teri-BuOH, 0.001 moj L™! phosphate
buffer and (2.5-5.0) x 10> mol L™ Q.

15.8.17 3-Benzoylpyridine

Ni(aneN,)* + 3-C¢HsCOpy — 2.5x% 108 7.0 0.004 pI. D.k. or p.b.k. in Ar-satd. soln. contg. 761039
0.001 mol L™ Ni(aneN,)?*, 1 mol L™
tert-BuOH, 0.001 mol L™! phosphate
buffer and (2.5-5.0) x 107> mol L™ 3-
CgHsCOpy.

15.8.18 Fluorescein dianion

Ni(aneN )* + FIZ~ - 32x10° 7.0 0.004 pr. D.k. or p.b.k. in Ar-satd. soln. contg. 761039
0.001 mol L™} Ni(aneN,)**, 1 mol L™
tert-BuOH, 0.001 mol L™ phosphate
buffer and (2.5-5.0) x 10~ mol L™
A,

15.8.19 Iodomethane

Ni(aneN,)* + CH,1 ~ 4.6x 108 92 001 pr. D.k. at 380 nm in Ar-satd. soln. contg. 761039
0.003 mol L™! Ni(aneN,)**, 1 mol L™
tert-BuOH, (2.5-5.0) x 10™ mol L™!

CH;1 and 0.001 mol L™! tetraborate
buffer.
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TABLE 15. Rate constants for nickel transients — Continued

dieneN,)?*. 1 mol L™! tert-BuOH,
0.001 mol L™! phosphate buffer and
(2.5-10) x 10™* mot L™ Co(bpy)s*.

No. Reaction k(L mol~! 571 pH I t(°C) Method Comment Ref.
159 14,5,7,7,8,11,12,14,14-Decamethyl-1,4,8,11-tetraazacyclotetradecanenickel(I) ion
159.1 Hexaamminecobalt(III) ion
Ni(Me;geyclam)* + Co(NHz)e™* — 1.7x10* pr. 85A032
Ni(Mcmcyclam)?‘ + Co(NHy)s™*
15.9.2 Hexaamminebis(-hydroxy)-pi-(trifluoreacetato)dicobalt(III) ion
Ni(Me jocyclam)* + 3.0x10° 2 pr D.k. at 335 nm in Ar-satd. soln. 83A140
CF;CO,[Co(NH;),],(OH), > —
15.9.3 Hexaammine-|-(difluoroacetato)bis(i-hydroxy)dicobalt(III) ion
Ni(Megcyclam)* + 1.8x10° 22 pr Dk. at 335 nm in Ar-satd. soln. 83A140
CHF,CO,[Co(NH3)31,(OH),* ~
1594 Hexaammine-|i-(fluoroacetato)bis(u-hydroxy)dicobalt(ITl) ion
Ni(Me,gcyclam)* + ‘ 14x10° 22 pr Dk. at 335 nm in Ar-satd. soln. 83A140
CH,FCO,[Co(NH,);],(OH),>* -
15.9.5 p-Acetatohexaamminebis(it-hydroxy)dicobalt(III) ion
Ni(Me;gcyclam)* + 8.8 x 10* 22  pr D.k. at 335 nm in Ar-satd. soln. 83A140
CH;CO,[Co(NH;);1,(OH), ™ -
15.9.6 Nitrous oxide
Ni(Me gcyclam)* + N,O - <0.1 pr. 85A032
15.9.7 Oxygen
Ni(Me,gcyclam)* + O, = 4x107 pr. 85A032
Ni(Me;gcyclam)?* + 0,
15.9.8 Hexaammineruthenium(III) ion
Ni(Mejgcyclam)* + Ru(NHz )6 — 3.0x 107 p.L. 85A032
Ni(Me ocyclam)®* + Ru(NH,)e>*
15.10 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienenickel(I) ion
15.10.1  5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradecanesilver(Il) ion '
Ni(4,11-dieneN,)* + Ag(aneN,)** — 5.7x 108 4 003 p.L. Dk.or pbk. in Ny-satd. soln. contg. - 88A33¢
Ni(4,11-dieneN,)?* + Ag(aneN)* alcohol.
15.10.2 Hexaamminecobalt(III) ion
Ni(4,11-dieneN,)* + Co(NH;)¢>* — 1.9 x 10° 7.0 0.016- pr. Dk. at 460 nm in Ar-satd. soln. contg.  76103$
Ni(4,11-dieneNy)?* + Co(NH3)¢>* 0.028 (2.5-5.0) x 107 mol L™! Ni(4,11-
dieneN,)?*, 1 mol L™! sert BuOH,
0.001 mol L™} phosphate buffer and
(2.5-10) x 10~ mol L™! Co(NH3)¢™>*.
15.103 Tris(ethylenediamine)cobalt(III) ion
Ni(4,11-dieneN,)* + Co(en);>* — 1.1x 106 4 001 p.r. D.k. or p.bk. in Ny-satd. soln. contg. 88A33
Ni(4,11-dieneN,)?* + Co(en);** alcohol.
1.1x10° 7.0 0.016- pr. D.k. at 460 nm in Ar-satd. soln. contg.  76103'
0.028 - (2.5-5.0) x 1072 mol L™ Ni(4,11-
dieneN)**, 1 mol L! tert-BuOH,
0.001 mol L™! phosphate buffer and
(2.5-10) x 10~ mol L™! Co(en)s™*.
15.104 Tris(2,2"-bipyridine)cobalt(III) ion
Ni(4,11-dieneNy)* + Co(bpy)s™* - 1.3x10° 7.0 0.016- pr. Duk. at 460 nm in Ar-satd. soln. contg. 76103
Ni(4,1 1-dieneN,)?* + Co(bpy)s2* 0.028 (2.5-5.0) x 107 mol L™ Ni(4,11-



RATE CONSTANTS FOR TRANSIENT METAL IONS IN AQUEOUS SOLUTION

Ni(Me,pyo[14]trieneN,)** —
Ni(4,11-dieneN,)** +
Ni(Me,pyo[ 14]trieneN,)*

alcohol.
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TaBLE 15. Rate constants for nickel transients — Continued
. Reaction k@Lmol's™ pH I #°C) Method Comment Ref.
1510 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienenickel(I) ion — Continued
15.10.5 Aqua(5,7,7,1 2,14,14-hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-diene)hydroxycobalt(III) ion
Ni(4,11-dieneNy)* + 2.6x%10° 7.0 0.016- p.r. D.k. at 460 nm in Ar-satd. soln. contg. = 761039
Co(4,11-dieneN,)(H,0)0H2* 0.028 (2.5-5.0) x 107 mol L™! Ni(4,11-
Ni(4,11-dieneNy** + dieneN 5)**, 1 mol L™! rer+-BuOH,
Co(4,11-dieneN,)(H,O)CH* 0.001 mol L™! phosphate buffer and
(2.5-10) x 107 mol L™! Co(4,11-
dieneN ,)(H,0)0H?*,
15.10.6  2,3,9,10-Tetramethyl-1,4,8,11-tetraazacyclotetradeca-1,3,8,10-tetraenecobalt(IIl) ion
Ni(4,11-dieneN,)* + 4.0x%107 4 0.01 pI. D.k. or p.b.k. in Nj-satd. soln. contg. 88A334
Co(MetetraeneN 4)3" - ‘ alcohol.
Ni(4,11-dieneNyy> +
Co(MegtetraeneN ,)(H,0),2 _
15.10.7 Dihydroxy(2,3,9,10-tetramethyl-1,4,8,11-tetraazacyclotetradeca-1,3,8,10-tetraene)cobalt(III) ion
Ni(4,1 I-dieneNg)* 1 3.6 x 107 7.0 0.016- pr. D.k. at 460 nm in Ar-satd. soln. contg 761039
Co(MejtetraeneN ,)(OH)," = 0.028 (2.5-5.0) x 107 mol L™! Ni(4,11-
Ni(4,11-dieneNg)** + : dieneN )", 1 mol L™ rerr-BuOH,
Co(MeytetraeneN 4)(OH), 0.001 mol L phosphate buffer and
(2.5-10)x 10~ mol L™!
Co(MegtetraeneN ,)(OH),*.
“15.10.8 Tris(2,2'-bipyridine)chromium(III) ion
Ni(4,11-dieneNg)* + Cr(bpy)s™* 3.1x 108 4 001 p.r. Dk. or p.bk. in Ny-satd. soln. contg. ~ 88A334
Ni(4,11-dieneN,)** + Cr(bpy);** alcohol.
) 1.1x 108 7.0 0.016- pr. D.k. at 460 nm in Ar-satd. soln. contg. 761039
0.028 (2.5-5.0) x 1073 mol L™" Ni(4,11-
dieneN )?* 1 mol L™ tort.RuOH,
0.001 mol L™! phosphate buffer and
(2.5-10) X 107~ mol L™ Cr(bpy);**.
15109  @-2,12-Dimethyl-3,7,11,17-tetraazabicyclo{11.3.1]heptadeca-1(17),2,11,13,15-pentaenecopper(Il) ion
Ni(4,11-dieneNy)* + 1.0x 10% 4 0.01 pr. D.k. or p.b.k. in N,-satd. soln. contg. 88A334
Cu(Me,pyof14]trieneN,)** — alcohol.
Ni(4,1 1-dieneN,)** +
Cu(Me,pyo[14]trieneN,)*
15.10.10  Tris(2,2’-bipyridine)iron(III) ion
Ni(4,11-dieneN,)* + Fe(bpy):™* — 22x 108 7.0 0.016- p.L. D.k. at 460 nm in Ar-satd. soln. contg. 761039
Ni(4,1 I-dieneN,)?* + Fe(bpy)s>* 0.028 (2.5-5.0) x 10~3 mol L™! Ni(4,11-
dieneN4)**, 1 mol L™! tert-BuOH,
0.001 mol L™ phosphate buffer and
(2.5-10) x 10~ mol L™! Fe(bpy);>*
15.10.11 Hydrogen ion
Ni(4,11-dieneNy)* + H* —» 1.3x 108 <1.25 0.06- p.I. D.k. at 460 nm in Ar-satd. soln. contg. 761039
03 0.003 mol L™ Ni(4,11-dieneN4)** and
1 mol L™! rert-BuOH. Reaction may
involve proton transfer to the metal
center to give a hydrido complex.
15.10.12 Nitrous oxide
Ni(4,11-dieneN)* + N,O - 1.8 x 107 7.0 p.r. D k. at 460 nm in soln. contg. 0.003 761039
mol L™ Ni(4,11-dieneN,)?*, 1 mol L™!
tert-BuOH, (7.5-25) x 10 mol L™
N,O and and 0.001 mol L™! phosphate
buffer.
15.10.13  @-2,12-Dimethyl-3,7,11,17-tetraazabicyclo[11.3.1]heptadeca-1(17),2,11,13,15-pentaenenickel (1I) ion
Ni(4,11-dieneNy)* + 2.1x 107 4 0.01 p.I. D.k. or p.b.k. in N,-satd. soln. contg. 88A334
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TABLE 15. Rate constants for nickel transients — Continued

k(Lmol™' s

No. Reaction pH I #°C) Method Comment Ref.
15.10 5,7,7,12,14,14-IIexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienenickel(I) ion — Continucd
15.10.14 Oxygen
Ni(4,11-dieneNy)* + O, — 1.7x10° 7.0 p.r. Dk. at 460 nm in soln. contg. 0.003 761039
Ni(4,11-dieneN,)?* + 0,"~ : mol L~! Ni(4,11-dieneN,)?*, 1 mol L™
tert-BuOH, (7-25) x 107> mol L1 O,
and 0.001 mol L™! phosphate buffer.
15.10.15 Dihydrogen phosphate ion
Ni(4,11-dieneNy)* + H,PO,~ — 24x10° 55 0.01- p.I. D.k. at 460 nm in Ar-satd. soln. contg. 761039
0.1 0.003 mol L™! Ni(4,11-dieneN,)*, 1
mol L™ tert-BuOH and 0.01-0.1 mol
L™ H,PO,2.
15.10.16 Hexaammineruthenium(III) ion
Ni(4,11-dieneN,)* + Ru(NH3)¢>* — 45x108 4 0.01 pr. D.k. or p.bk. in Ny-satd. soln. contg. 88A334
Ni(4,11-dieneN)** + Ru(NH3)¢>* alcohol.
4.5x% 108 7.0 0.016- pr. D.k. at 460 nm in Ar-satd. soln. contg. 761039
0.028 (2.5-5.0) x 1073 mol L™! Ni(4,11-
dieneN,)**, 1 mol L™ ferr-BuOH,
0.001 mol L™! phosphate buffer and
(2.5-10) x 10~ mol L™ Ru(NH3)63+.
15.10.17 Pentaammine(nitroso)ruthenium(III) ion
Ni(4,11-dieneN,)* + Rl.l(NH3)5NO3+ - 3.5% 107 7.0 0.016- p.r. Dk. at 460 nm in Ar-satd. soln. contg. 761039
Ni(4,11-dieneN,)>* + Ru(NH;)sNO?* 0.028 (2.5-5.0) x 1073 mol L™ Ni(4,11-
dieneN4)2+, 1 mol L tert-BuOH,
0.001 mol L™! phosphate buffer and
(2.5-10) x 10 mol L™!
Ru(NH,)sNO*,
15.10.18 Acetic acid
Ni(4,11-dieneNy)* + CH;CO,H —~ 1.9x%10° 485 0.015- p.r. D.k. at 460 nm in Ar-satd. soln. contg. 761039
0.06 0.003 mol L1 Ni(4,11-dicncNy)?*, 1
mol L™} fer+-BuOH and 0.005-0.05 mol
L} acetate buffer.
15.10.19 9,10-Anthraquinone-2,6-disulfonate ion
Ni(4,11-dieneNy)* + 2,6-diSO3AQ2" d 5.0x10° 7.0 0.004 p.r. D.k. at 460 nm in Ar-satd. soln. contg. 761039
Ni(4,11-dieneNy)** + 0.001 mol L1 Ni(4,11-dieneN,)**, 1
[2,6-diSO;AQ)">" mol L™! terr-BuOH, 0.001 mol L™
phosphate buffer and (2.5-5) x 10~ mol
L1 2,6-diSO5AQ>".
15.10.20 1,4-Benzoquinone
Ni(4,11-dieneNy* +Q — 3.8x10° 7.0 0.004 pr. D.k. at 460 nm in Ar-satd. soln. contg. 761039
Ni(4,11-dieneN,)** + Q" 0.001 mol L™! Ni(4,11-dieneNy**, 1
mol L™ tert-BuOH, 0.001 mol L!
phosphate buffer and (2.5-5) x 107 mol
LtQ
15.10.21 3-Benzoylpyridine
Ni(4,11-dieneN,)* + 3-C¢HsCOpy — 7.5x 108 7.0 0.004 p.r. D.k. at 460 nm in Ar-satd. soln. contg. 761039
0.001 mol L™! Ni(4,11-dieneN,)**, 1
mol L™ rers-BuOH, 0.001 ol L!
phosphate buffer and (2.5-5) x 107 mol
Lﬂl 3'C6H5C0py
15.10.22 Eosin dianion
Ni(4,11-dieneNy)* + Eos — 27x10° 7.0 0.004 pr. Dk. at 460 nm in Ar-satd. soln. contg. 761039

0.001 mol L™ Ni(4,11-dieneN,)*", 1
mol L! tert-BuOH, 0.001 mot L™
phosphate buffer and (2.5-5) x 10~ mol
L1 Eos.
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TaBLE 15. Rate constants for nickel transients — :Continued
k@mos™) - pH I 1(°C) Method Comment Ref.
.!0 57 7 12,14 14-Hexamethyl-1 4,8,11- tetraazacyclotetradeca-4 ll-dlenemckel(I) ion — Contmued
_-15.10.23 Fluorescein dianion
N1(4,1 l—n‘lleneN4)+ +R> = 33x10° 7.0 0.004 p.r. D.k. at 460 nm in Ar-satd. soln. contg. 761039
‘ . - 0.001:mol L™ Ni(4,11-dieneN,)?*, 1
mol L™ tert-BuOH, 0.001 mol L™
phosphate buffer and (2.5-5) x 107 mol
: LiR>,
15,1024 - Todomethane
"Ni('4,ll-diéneN4)+ +CH3l ~ 1.3x 108 92 001 pr. . Dk.at460 nm in Ar-satd. soln. contg, 761039
NI o 0.003 mol L~} Ni(4,11-dieneNy**, 1
mol L™! tert-BuOH, (2.5-5) x 1075 mol
L~ Cl;1 and 0.001 mol L™! tctraboratc
buffer.
1 1 ) ‘5,".7,7,12_,14,i4~H§xamethyl-1,4,8,11-tetraazacyclotetradeca-1,4,8,11-tetraenenickel(l) ion
18111 ‘Tris(2,2"-bipyridine)chromium(III) ion
A N:(tetrat:m:N,,)+ + Cr(bpy)33+ - 8.0x10% 4 0.01 p.I. D.k. or p.b.k. in Ny-satd. soln. contg. 88A334
Nx(tetraeneN4) + Cr(bpy)3 ' alcohol.
15.1 1.2 Hexaammmeruthemum(l]]) ion
Nx(tetraeneN,‘)+ + Ru(NH,)¢>* — 3.0x 108 4 0.01 pr. D.k. or p.b.k. in N,-satd. soln. contg. 88A334
Nx(temncN.,) + RuNHp)?* aicohol.
'15 12 0c-2 ,12-Dimethyl-3 7,11 17 tetraazabicyclo[11.3.1]heptadeca-1(17),13,15-trienenickel(I) ion
I5.12.1 0-2,12-Dimethyl-3,7,11,17-tetraazabicyclo[11.3.1]heptadeca-1(17),13,15-trienenickel(T) ion
"‘Ni(Mczpyo[M]aneN‘,)* + 2.5x10% pr. Dk. at:290 and 320 nm in Nj-satd. soln. 81A144
-Ni(Me,pyo[14janeN,)* — - contg. 10™* mol L™
: Ni(Me,pyo[14}aneN,)** and 0.01 mol
L™ Br™. Reaction-in competition with
Nil) + NilIh, &~ 10%-10° Lmol* s7%.
‘15 13 o2 12-Dlmethy] -3,7, 11 17-tetraazab1cyclo[11.3.1]heptadeca-1(17),2,11 13,15-pentaenenickel(I) ion
15 13.1 Ths(2,2 -blpyndme)chrommm(ﬂl) ion
Ni(Me,pyof14]trieneN,)* + Cr(bpy)33+ 51x10° 4 001 p.L. Dk. or pbk. in Ny-satd. soln. contg.  88A334
s Nl(Mezpyo[14]tr1eneN4) + alcohol.
“Cr(bpy)s™
A8132 H ami thenium(III) ion
N1(Me2pyo[14]tneneN4) + 23x10° 4 0.01 p.I. Dxk.orp.bk. in Ny-satd. soln, contg.  88A334
“Ru(NHj)g™ alcohol.
“Ni(Me,pyo[14]trieneN,)** +
“Ku(NH3)*'
1514 8:Methyl-8-nitro-1,3,6,10,13,15-hexaazatricyclo[13.1.1.1*1%]octadecanenickel(II) ion, electron adduct
15:14:1 . First-order reaction .
” Ni(MeNO,[18]aneNg)* — 18x10%s7! 2 pr D.k. at 290 nm in soln. contg. 0,001 88A391
mol L™ Ni(MeNO,[18]aneNg)** and
0.1 mol L™ zert-BuOH.
15.15 - 8-Amino-8-methyl-1,3,6,10,13,15-hexaazatricyclo[13.1.1.1">**Joctadecanenickel(T) ion
‘15.15.1  First-orderreaction - .
Ni(MeNH,[18]aneNy)* 3.5x10%s™! 22 pr Dk. at 360 nm in soln. contg. 0.001 88A391

mol L~! Ni(MeNH,[18)aneN)** and
0.1 mol L™ tert-BuOH.
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TaBLE 15. Rate constants for nickel transients — Continued

No. Reaction k@Lmol™ s #(°C) Method = -Comment Ref.
15.16 3,7-Bis(2-aminoethyl)-1,3,5,7-tetraazabicyclo[3.3.1]nonanenickel(I) ion
15.16.1 First-order reaction
NiL* - 22x10%s! pr. D.k. at 360 nm in soln. contg. 0.001 88A391
mol L™ NiL?* and 0.1 mol L™! rert-
BuOH.
15.17 Nitrilotriacetatonickelate(I) ion
15.17.1 Nitrilotriacetatonickelate(I) ion
NiNTA?" + NiNTA?™ — (NiNTA),* 7.5% 108 pr. Dk. in soln. contg. NINTA"and 0.1 80A194
mol L™! terr-BuOH.
15.18 N-Methy!-5,10,15,20-tetrakis(4-sulfonatophenyl)porphinatonickelate(Il), radical anion
15.18.1 First-order reaction
[Ni(N-Me)TPPS]"4~ — CH,;NiTPPS* 2.0x10%s7 p.r. D.k. in Ar-satd. soln. contg. (1-10)x  92G183
107% miol ™! Ni(N-Me)TPPS* and 1%
2-PrOH.
15.19 Hydroxymethylnickel(II) ion
15.19.1 Water
NiCH,0H* + H,0 — Ni** + MeOH + 75! p.r. D.k. at 250 nm and condy. change in 741037
OH™ ’ Ar-satd. soln. contg. 10~ mol L™
NiSO, and 0.1 mol L™! MeOH.
15.19.2 Hydrogen peroxide
NiCH,OH* + H,0, ~ 73%10° p.r. Condy. change in Ar-satd. soln. contg. 741037
NiSO4 and MeOH.
15.20 Carboxylatonickel(IT)
15.20.1 Water
NiCO, + H,0 - <1s? pr. D.k. at 250 nm and condy. change in 741037
Ar-satd. soln. contg. NiSO, and formate
‘jon: NiCO, is probably protonated.
15.21 1-Hydroxyethylnickel(II) ion
15211 Water
NiCHOHCH;* + H,0 — Ni** + EtOH 557! p.r. D.k. at 250 nm and condy. changein 741037
+O0OH™ Ar-satd. soln. contg. NiSO,4 and EtOH.
15.21.2 Hydrogen peroxide
NiCHOHCH;* + Hy0, = . 23x10* p-r. Condy. change in Ar-satd. soln. contg. 741037
NiSO, and EtOH.
15.22 1-Hydroxy-1-methylethylnickel(II) ion
15221 Water
NiCOH(CHj3),* + H,0 ~ <15 p.r. D.k. at 250 nm and condy. change in 741037
Ar-satd. soln. contg. NiSO,4 and 2-
PrOH.
15.22.2 Hydrogen peroxide
NiCOH(CHs),* + H;0, - 1.1x 10° . pr. Condy. change in Ar-satd. soln. contg. ~ 74103"
5 % 10~ mol L™! NiSO, and 0.005 mol
L' 2-PrOH.
15.23 1-Ethoxyethylnickel(Il) ion
15.23.1 Water
NiCH(CH3)OC,H;* + H,0 — <1s7! pr. D.k. at 250 nm and condy. change in 74103

Ar-satd. soln. contg. NiSO, and diethyl

ether.
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TABLE 15. Rate constants for nickel transients —- Continued
Reaction: * ' k@Lmollshy. pH 1 #°C) Method Comment “Ref.
13 1-Ethoxyethylnickel(II) ion — Continued
122 Hydrogen peroxide
ﬁiéH(CH3)OC§H5+ +H,0,~ 13x10° p.r. Condy. change in Ar-satd. soln. contg. 741037
i NiSO, and diethyl ether.
18,24 - Cyclopentylnickel(I) jon
b it;u.l Waiér )
c-C,}IgN]* +H,0 — Ni%* + c-CsHyp + 4957 pr. D.k. at 250 nm and condy. change in 741037
SOHT Ar-satd. soln. contg. NiSO4 and
’ cyclopentane.
13.24.2 Hydrogen péroxfde
@_i(_:',,']-I_gNif +H,0, ~ <5x10° prL. Condy. change in Ar-satd. soln. contg. 741037
) NiSO, and cyclopentane.
i as 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradecanenickel(Il) ion, OH reaction product
335.1 Hy&rogen peroxide
“Ni(aneN,H)? + H;0; 2104 5 22  pr/fp. Dk 79A038
236 :5_,7,7;12,14,14-Hexamethyl-1,4,8,1l-tetraazacyclotetradeca-4,ll-dienenickel(ll) ion, OH reaction product
£y ‘First-order reaction
i Ni(-4,11-dieneN4-H52+ - 1x10%s7! 22 pr/fp. Value obtained by computer 79A038
simulation; k,=1x10%s7,
33.26.2 Hydrogen ion
" Ni(4,I1-dieneN,-H)** + H' - 6x 107 22 pr/fp. Value obtained by computer 79A038
_Ni(4,11-dieneNg** .. simulation; k,=1x10%s7L,
5:15;26:3 : Hydrogen peroxide
Ni(ct_,ll-qienem-ﬂ)"* +Hy0p 5x10* 5 22 pxJip. T9AU3E
1827 Iminodiacetatonickelate(Il), H-abstraction product
IS.Z‘II ‘Filjst-o_rder reaction
" Ni(IDA-H) — 26%10°s7! 7 pi. Dxk. in N,O-satd. soln. contg. 0.01 mol 81A023
LI Ni(IDA).
15272 Oxygen
':‘Ni(IDA'-H) +0, — 3x10* 7 p.I. D.k. in soln. satd. with various mixtures 81A023
of N,O and O, contg. Ni(IDA).
4528 Bis(iminodiacetato)nickelate(Il), H-abstraction product
-15,‘28'.,1‘ Oxygen
’ Ni(IDA)IDA-H)*" + 0, - ©o5x10° 7 p.r. D.k. in soln. satd. with various mixtures 81A023
of N,O and O, contg. Ni(IDA),“".
15,28.2. Ferricyanide ion
“ Ni(IDA)IDA-H)*™ + Fe(CN)g>™ — 7x10* 7 p.L. D.k. at 420 nm in N,O-satd. soln. contg. 81A023
. Ni(IDA),% and Fe(CN)¢>".
‘18.29 - Nitriletriacetatonickelate(IY), H-abstraction product
15.29.1 Bromide ion
. Ni(NTA-H)™ +Br — 2x10° pr.. D.k. in N,O-satd. soln. contg. 4x10™*  78A436
_ mol L™! NiNTA and Br™.
15292 Copper(II) ion -
Ni(NTA;H)' +Cu? > 7.8x 107 prI. D.k. at 290 nm in N,O-satd. soln. contg. 80A194

NiNTA™ and Cu?*.
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TaBLE 15. Rate constants for-nickel transients — 'Continued

No. Reaction k@mol™'s)y  pH #°C) Method ~ Comment Ref.
15.29 Nitrilotriacetatonickelate(II), H—ai)straction product — Continued
15.29.3  Todide ion
Ni(NTA-H) +T - 4x10? pr. Dk. in N,O-satd- soln. contg. 4x 107 78A436
mol L™ NiNTA, I and HCIO,. .
15294 Hexachloroiridate(IV)ion
Ni(NTA-H)™ + IrClg>™ 3.6x 107 7 pr. Dk at 490 nm (irCls*) and d.k. at 290 80A194
nm (radical) in N,O-satd. soln. contg. ’
NiNTA™ and IrClg>™.
15.29.5 Nickel(@D ion-
Ni(NTA-H)™ + Ni®* — 3.6x10° pr. D.k. at 290 nm in N,O-satd. soln. contg. 80A194
NiNTA™ and Ni?t. -
1529.6 Oxygen
Ni(NTA-H)" + 0, —~ 3.9%10° pI. DX. at 290 nm in soln. contg. NiNTA™  80A194
. and N,0-0, (1:1).
40x10° pr. Dk. in N,O-satd. soln. contg. 4x 107"  78A436
mol L™ NiNTA and O,.
15.30 Ethylenediaminetetraacetatonickelate(II), H-abstraction product
1530.1 Ethylenediaminetetraacetatonickelate(II) ion
Ni(EDTA-H)*~ + NiEDTA® —~ 9.3x10* fpfpi Dk, reaction suggested to produce 91A292
Ni(DEDTA™>".
15.31 Amminerxickel(l]]) ions
15311 Hydrazine
Ni(II)(NH,), + H,NNH, - 4x10° 113 pr. D.k. at 300 nm in N,O-satd. soln. contg. 720460
(1-2) x 107> mol L™! NiSO,, (1-5) x
10~ mol L1 hydrazine and 0.67 mol
L™ NH;. '
15312 Amminenickel(IIT) ions
Ni(ID(NH;), + Ni(IID(NH3), — <1.8x 107 11.3 pr. D.k. at 300 nm in N,O-satd. soln. contg. 720460
0.67.mol L™* NH; and (5-200) x 1078
mol L~! NiSO,.
1532 Ethylenediaminenickel(III) ions
15321 Ethylenediaminenickel(I1Y) ions
Nifen),>* + Ni(en),3* — 39x10*t013x 8.5 p.r. Dk at 300 nm in N,O-satd. soln. contg. 720461
107 10 (2-100) x 107 mol L™! NiSO, and (6-
400) x 1075 mol L ethyenediamine; k
is a function of pH, [NiSO,4] and
[ethylenediamine].
15.33 Glycinatonickel(IIl) ion
15.33.1 Glycinatunickel(TIT) ivn
Ni(Gly),&™* + Ni(Gly),, & - ~8x 108 8.9, p.r. D.k. at 350 nm in'N,O-satd. soln. contg. 720461
10 (1-20) x 10~* mol L™ NiSO, and (3-60)
x 10~ mol L™} glycine; k is a function
of pH, [NiSO,] and [glycine].
15.34 Bis(1,4,7-triazacyclononane)nickel(III) ion
15.34.1 Tryptophan
Nitacn),>* + TrpH — Ni(tacn),>* + 5x10* 7 pr. D.. at 520 nm in N,O-satd. soln. contg. 91A015

Tep +HY

0.1 mol L™ KBr, 0.011 mol L™
tryptophan, (0-10) x 1072 mol L™
Nitacn)(Cl0,);, and 0.01 mol L™}
phosphate buffer; k. =4.8 x 105 L mol™!
s1
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TABLE 15. Rate constants for nickel transients — Continued
No. Reaction k@mol?sh) pH I #(°C) Method Comment Ref.
1535 1,4,7,10-Tetraazacyclotridecanenickel(IIl) ion
1535.1 First-order reaction
Ni([13]aneN )3 - 2.5%10%s7! 33 pr. Dk.at~550 nmand pbk.at~300nm  86A470
in N,O-satd. soln_ contg. (1-10) x 1074
mol L™! Ni([13]JaneN ;)** and
perchlorate ion; process suggested to
represent configurational isomerization;
followed by first-order reaction, k =
0.017 s7L. In the presence of 0.1 mol
L7 Na,SO,, k= 1 x 10*s7); product
suggested to be stabilized by axial
sulfate ligands
15.36 9-Methyl-9-nitr6-l,4,7,1l-tetraazacyclotridecanenickel(III) ion
15.36.1 First-order reaction
Ni(MeNO,[13]aneN,)** - 3.6x10%s7! 22 pr D.k. at 520 nm in N,O-satd. soln. 88A391
1537 11,13-Dimethyl-1,4,7,10-tetraazacyclotrideca-10,13-dienenickel(III) ion
15.37.1 First-order reaction :
Ni(10,13-dieneN4)3+ - (1.0t0 7.0)x 10> 3.6 22  pr D.k. in N,O-satd. soln. contg. 82A060
7! Ni(10,13-dieneN,)** and 0.1 mol L™
NaBr; pK, = 8.8.
15.38 * 11,13-Dimethyl-1,4,7,10-tetraazacyclotrideca-10,13-dienenickel (IIT) ion, conjugate base
15381 11,13-Dimethyl-1,4,7,10-tetraazacyclotrideca-10,13-dienenickel(III) ion, conjugate base
Ni(10,13-dieneN,-H)** + 3.5x10% 10.6 22  pr D.k. in N,O-satd. soln. contg. 82A060
Ni(10,13-dieneN,-H)** — Ni(10,13-dieneN,-H)** and 0.1 mol L™
NaBr; k= 3.9 x 108 L mol™ s™! at pH
8.2. Product suggested to be dimer.
15.39 Aquabromo-11-methyl-13-(trifluoromethyl)-1,4,7,10-tetraazacyclotrideca-10,13-dienenickel(IIl) ion
15.39.1 First-order reaction
Ni(trifluoro-10,13-dieneN,)(H,0)Br** 1x10%s™! 4.8 pr. Dk. in soln. contg. 0.001 mol L™ 84A277
- 7.6x10%s7! 8.4 acetate or phosphate buffer. Reaction
suggested to represent deprotonation of
ligand and loss of Br™.
15.40 Diaqua-11-methyl-13-(trifluoromethyl)-1,4,7,10-tetraazacyclotrideca-10,13-dienenickel(ITI) ion, conjugate base
15.40.1 Diaqua-11-methyl-13-(trifluoromethyl)-1,4,7,10-tetraazacyclotrideca-10,13-dienenickel(III) ion, conjugate base
Ni(trifluoro-10,13-dieneN ,-H)(H,0),%* 7.5%107 p.r. D.k.in N,O-satd. soln. contg. Br-and ~ 84A277
+ Ni(L-H)(H,0)%*; pK, = 5.1 for
Ni(trifluoro-10,13-dieneN,-H)(H,0),%* NiL(H,0),>*.
N
15.41 Aquamethyl(1,4,8,11-tetraazacyclotetradecane)nickel(III) ion
1541.1 First-order reaction
CH3Ni(cyclam)(H20)2+ - 57571 3.0 p.I. Derived from p.b.k. at 300 nm for 88A444
Ni(cyclam)* + *CH; + H,0 formation of
CH;00Ni(cyclam)(H,0)** in N,O-
satd. soln. contg. Ni(cyclam)?*, O, and
0.1 wol L™ DMSO; k£, =6.5 < 10° L
moi~!'s7}; AV =24.4 x 1073 L mol ™
[90A321].
1541.2 Hexaaquachromium(II) ion
CH;Ni(cyclam)(H,0)** + Cr(H,0)¢>* 1.1x10° 30 p.L. D.k. at 300 nm soln. contg, 0.001 mol ~ 88A444

- Ni(cyclam)®* + (H,0)sCrCH;?* +
2H,0

L~! Ni(cyclam)?*, 1 x 10~ mol L™}
Cr** and 0.1 mol L™! DMSO.
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TABLE 135. Rate constants for nickel transients — Continued

No. Reaction k(@ mol™ sl pH I #(°C) Method Comment

Ref.
1542 1,4,8,11-Tetraazacyclotetradecanenickel(IIl) ion
15.42.1 First-order reaction
Ni(cyclam)>* — 75x10 s 3.1 p.L. D.k. in N,O-satd. soln. contg. 0.3 mol  80A350
1.3x10%s! 6 L €10, or 0.1 mol L™! 80,2 and
Ni(cyclam)**; followed by further d.,
k=0.362and 355! at pH 3 and 6,
respectively. Transient stabilized by the
presence of sulfate ions, K ~ 10° L?
mol~ [81A285].
1542.2 Hydroxide ion
Ni(cyclam)®* + OH™ = Ni(cyclam-H)>*  1.5x10° 9-11 0.3 p.L. D.k. in N,O-satd. soln. contg. 81A285
+H,0 NianeN)(CIO,),.
15.43 B-rac-(5,7,7,12,12,14-Hexamethyl-1,4,8,11-tetraazacyclotetradecane)nickel(III) ion
15.43.1 First-order reaction
B-Ni(aneN,)** - 26x10%s™ 3.2 p.L. Dk in N,O-satd. soln. contg, 1 x 10™*  81A285
mol L™ B-Ni(aneN,)(ClO,), and 0.3
mol L1 NaClO,; reaction attributed to
isomerization; a subsequent first-order
process has k ~ 0.04 s™! at pH 3.0-6.0
and is attributed to oxidation of the
ligand by the tervalent nickel.
15.43.2 Hydroxide ion
B—Ni(aneN4)3+ +O0OH — 2.7x10* 9-11 03 p.r. D.k. in N,O-satd. soln. contg. 81A285
B-Ni(aneN,-H)** + H,0 “Ni(aneN,)(CIO,),.
1544 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradecanenickel(II) ion
15.44.1 Perhydroxyl
Ni(aneN,)** + HO," = 0, + 1.0x 10° 2.0 22  pr/fp. Dk 79A038
Ni(aneN,)** + H* ‘
1544.2 Superoxide radical anion
Ni(aneN,)** + 0,"~ = 0, + 2.1x10° 62 22  pr/fp. Dk 79A038
Ni(aneN,)**
15443 Iron(II) ion
NianeN,)>* + Fe?* — Ni(aneN )" + 42x10* 1 22 pr/fp. Dk 79A038
Fe3+
15.44.4 Hydroxide ion
Ni(aneN,)** + OH™ — Ni(aneN,-H)** + 22x10* 9-11 03 p.rL. D.X. in N,O-satd. soln. contg. 81A285
H2O Nl(aneN4)(ClO4)2.
15.44.5 Sulfate jon
Ni(aneN)** + S0,2~ - Ni(aneN,)SO,*  1.0x 10° 32- 003 22 pr Pbk. at 320 nm in N,O-satd. soln. 79A249
3.2 contg. 3 x 107 b 0.01 mot L' 3042"
and Ni(aneN )**.
1545 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradecanedi(phosphato)nickel(IIT) ion
15.45.1 Ascorbate ion
Ni(aneN,)(HPO,),” + AH™ — 2% 10° 7.0 p.rL. D.k. in air-satd. soln. contg. 90A422
NianeN,»)?*, 0.005 mol L™ formate ion
and 0.02 mol L™! PO, 2"
1546 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienenickel(III) ion
15.46.1 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-dienenickel(I) ion
Ni(4,11-dieneN,)* + 8x 107 5 -0 pr. Dk at 450 nm and 535 nm in soln. 78A299
Ni(4,11-dieneN,)* — contg. 2 x 10~ mol L™! Ni(4,11-

dieneN )%,
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: TABLE 15. Rate constants fornickel transients — Continued
.- Reaction k(Lmol st pH I t(°C) Method.  Comment Ref.
Mg,dﬁ 5,7,7,12,14 14-Hexamethyl-l 4,8,11-tetraazacyclotetradeca-4;11-dienenickel(ITI) jon —  Continued
g 5.46.2 Perhydroxyl
N1(4 ll-dlcneN4)3" +HO,” = 1.6x10% 20 22  prifp. Dk 79A038
UNi4;11-dieneNy?* +0, + H '
'15.46.3 -Superoxide radical anion v
" Ni(4,11-dieneN)* + 0y~ 1.6x 10° 6.2 22 pr/fp. Dk 79A038
Ni(4,11-dieneN,)** + O,
‘ 15,46 4 Iron(Il) ion
‘Ni(4,11-dieneN, )3+ +Fe* > 2.1x10* 1 22 pr/fp. Dk 79A038
N4, ;Hnenem)“ +Fe?*
LT : 2% 10 pr. 78A299
-3546.5 Hydrogen peroxide
Ni(4,11-dieneN,)* +H;0, 23%10° 1 22 prfip. 79A038
‘1846.6. Todidé ion '
- Ni(4,11-dieneN* +T" ~ 3x10* pr. 78A299
“3546.7 Hydroxide ion i
_Ni(4,11-dieneN )T+ OH 1.2x10° 9-11 0.3 ) pr. D.X. in N,O-satd. soln. contg. Ni(4,11- B81A285
“Ni(4;11-dieneN,-H)** + H,0 dieneN,)(CIO,),. :
1847 '5,7,7,12,14,14-Hexamethyl-1,4,7,11-tetraazacyclotetradeca-4,11-diene(hydroxo)nickel (1II) ion
"15;4_7.1 -‘First-order reaction
Ni(4,11-dieneN,)OH* - v ~0.02 57! 35 p.L. Dk in N,O-satd. soln. contg. (1-10) x  79A002
‘ ' ' ~0.0157! 49 107 mol L™ Ni(4,11-dieneN,)**;
uncertain whether first- or second-order.
«‘;5.'48 Bromo(5,7,7,12,14,14-hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-diene)nickel(III) ion
15481 Water
- Ni(4,11-dieneN,)Br* + H,0 - 12057 3.0 pr. D.k. in N,O-satd. soln. contg. (1-10)x  79A002
" Ni(4,11-dieneN,)(H,0)** + Br- 1075 mol L™! Ni(4,1 1-dieneN,)** and
0. 01-0 1 mol ™! Br; k.= 1300 L mol ™!
s atpH 8.2, k= 25xlOss'1,pK of
Ni(4,11-dieneN,)(H;0)** = 3.45.
15.482 “Bromide ion
vbNi(A,l_ I-dieneN4)B|2+ +RBr” — ~40 3.0 pr D.k. in N,O-satd. soln. contg. (1-10) x  79A002
Ni(4,11-dieneN,)** + Br,™ 107 mol L Nl(4 1 1-d1eneN4)2+ and
0.01-0.1'mol L' Br; k;=9x 10°L
l-—l —l
:’.1‘5,49: Dichloro(5,7,7,12,14,14-hexamethyl-1,4,8,11-tetraazacyclotetradeca-4,11-diene)nickel(III) ion
18549.1 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradecanesilver(II) ion
. Ni(4.11-dieneN,ClL* + AgtaneN )2 48x108 4 01 pr. Dk. or phk. in NyO-satd. soln 8%A334
~ Ni(4,11-dieneN,)Cl, + Ag(aneN,)**
1550 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-1,4,8,11-tetraenenickel (ITI) ion
15.50.1 Perhydroxyl _
Ni(tetraeneN )** + HO, — 8.5%10° 2.0 pr/fp. Dk 79A038
Ni(tetracneN ,)** + O, + H*
15.50.2° Superoxide radical anion
Ni(tetraeneN ,)°* + 0, — 1.0x10° 6.2 pr/fp. Dk 79A038
-Ni(tetraeneN )** + O,
15.50.3 IrondIl) ion
NitetraeneN ,)>* + Fe?* — 3.6 x 10 1 22 pr/fp. Dk 79A038

Ni(tetraeneN ,)** + Fe?*
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Tarre 15 Rate constants for nickel transients — Continned
No. Reaction k(Lmol s pH I t(°C) Method Comment Ref.
1550 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca-1,4,8,11-tetraenenickel(IIl) ion — Continued
15.504 Hydrogen peroxide
Ni(tetracneN ,)** + HyO0, ~ 33x%10° 1 22 pr/fp. Dk 79A038
15.50.,5 Manganese(II) ion
NitetraeneN )** + Mn?* —~ 1.5x 10% 1 22  pr/fip. Dk 79A038
Ni(tetracneN ,)** + Mn>*
15.51 1,4,8,12-Tetraazacyclopentadecanenickel(IIl) ion
15.51.1 First-order reaction
Ni([15])aneN** - 50x10%s7 33 pr. Dk at 550 nm and pbk. at ~300 nmin  86A470
N,O-satd. soln. contg. (1-10) x 107
mol L™ Ni({15]aneN )+ and
perchlorate or sulfate ion; process
suggested to represent configurational
isomerization; followed by first-order
reaction, k = 0.33 and 0.14 s~ in the
presence of perchlorate or sulfate ions,
respectively.
1552 1,4,7,10,13-Pentaazacyclohexadecanenickel(IIT) ion
15.52.1 14,7,10,13-Pent: ycloh d nickel(ITI) ion
Ni([16]aneNs)** + Ni([16]aneNs)>* — 5.1x 104 3.0- pIL. D.k.; unclear whether k or 2k, Reaction ~ 83A32
11.5 preceded by first-order decay, k=6 X
10 57!, suggested to represent
intramolecular rearrangement.
15.52.2 Iron(Il)ion
Ni([16]aneN)** + Fe?* ~ <1 x 103 33 p.L. No effect on dk. by addn. of 1x 107%  83A32
mol L' FeSO,.
15.52.3 Oxygen
Ni([16JaneNg)** + O, - 2x10° .35 pr. 83A37
1553  $-Methyl-8-nitro-1,3,6,10,13,15-hexaazatricyclo{13.1.1.13*'5Joctadecanenickel (1) ion
15.53.1 First-order reaction
Ni(MeNO,[18JaneNg** — 8.1x10°s™ 2 pr Dk. at 545 nm in N,O-satd. soln. 88A3¢
1584 8.Amine-8-methyl-1,3,6,10,13,15-hexaazatricyclof13.1.1.1 13,1510 ¢ctadecanenickel (IIT) ion
15.54.1 First-order reaction ' .
Ni(MeNH,[18JaneN¢y** — 1.5x103s! 22  pr D.k. at 545 nm in N,O-satd. soln. 88A3
15.55 3,7-Bis(2-amincethyl)-1,3,5,7-tetraazabicyclof3.3.1jnonanenickel(ITD) ion
15.55.1 First-order reaction
NiL* - 35x10%s7 22 pr D.k. at 530 nm in N,O-satd. soln. 88A?
1556 Diaqua-a-2,12-Dimethyl-3,7,11,17-tetraazabicyclo[11.3.1]heptadeca-1(17),13,15-trienenickel(TIT) ion
15.56.1 First-order reaction
Ni(Me,pyo[14]aneN )(H,0),> ~ ~oon ¢t 45, pr. Estd. from d k. in N,O-satd. soln. contg. 81A!
Ni(Me,pyo[14JaneN, 4)(}{20)(0}1)2* + 4.8 Ni(Me,pyol 14JaneN ;)** and low [Br'];
H* pK, = 4. The product eliminates water
to produce

Ni(Me,pyo[14JaneN {OH)** .
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TABLE 15. Rate constants for nicke] transients — Continued

k@mol™sh  pH I K°C) ‘Method. Comment Ref.

1857 -Hydroxy-o-2,12-dimethyl-3,7,11,17-tetraazabicyclo[11.3.1]heptadeca-1(17),13,15-trienenickel(IIl) ion:
/1557.1 ‘Hydroxide ion
IV\IIi(I\{Iezpyolltl]tmeN‘,)(OH)2+ +0OH — 14x107 8.5- pr. - D.k. at 550 nm in NyO-satd. soin. contg. 81A144
- -Ni(Me,pyo[14]aneN,-H)(OH)* + H,0 - - 105 1074 mol L1 Ni(Me,pyaf14]aneN )2
: and 0.01 mol L™! Br. Rate constant for

deprotonatlon of ligand estimated. to be
70s at pH<8; k=1.5x 10" L mol™}
<lin N,O:eatd. ‘soln. contg. SCN™
[82A106].

15,58 Aquabromo-0-2, 12-d1methyl -3,7,11,17-tetraazabicyclo[11.3.1}heptadeca-1(17),13,15-trienenickel (IIT) ion
15:58.1 - Hydroxide jon '

Nl(Mezpyo[ 14]aneN4)(HzO)Br2" + - ~6.1x%10° 5.5 pI. D.k.in unbuffered N,O-satd. soln. 81A144
‘OH™ ~'Ni(Me,pyo[14JaneN(OB* + = ~5.2x10° 8.7 contg. 107 mol L™! :
Br~+H0 Ni(Me,pyo[14]aneN 4)2" and (5-25) x
' 1073 mol L™ Br". Reaction is fasterin
solution buffered at pH 5-9 with

phosphate or tetraborate. Dependence
on pH and [buffer] is complex.

15582 Water
" Ni(Me,pyo[ 14]aneN ) (H;0)Br* + 72x10%s7! | <40 pr. D.k. at 320 nm in‘N,O-satd. soln. contg.. 81A144
. H50 = Ni(Me,pyo[14]aneNp(H,0),% . Nl(Mezpyo[14]aneN4)2+ and Br k=
+Br- ' 2.6 X.10° L mol

’4:15,59_ ' Aqua-a-Z,12-aimethyl-3,7,11,i7-'tetraazabicyclo[11.3.l]heptadeca-1(17),13,15-triene(thiocyanﬁto)nickel(ﬂf[) ion
+15.59.1., - Aqua-0:-2,12-dimethy}-3,7,11,17-tetraazabicyclo[11.3.1]heptadeca-1(17),13,15-triene(thiocyanato)nickel(III) ion

fN.i('Mezpyo[14]aneN4)(H20)SCN2* + 6.5x10° 32 pr. D.k.in NyO-satd. soln. contg. 82A106
Ni(Mezpyo[14]a.neN4)(H20)SCN2+ -+ Ni(Me,pyo[14]aneN 4)2+ and SCN'

: 15.60 0~2,12- Dunethyl-3,7,11,17-tetraazab1cyclo[11.3.1]heptadeca-1(l7),2,11 13 15-pentaene(hydroxo)mckel(IID ion
15.60.1 Hydroxide ion

Nl(Mezpyo[14]tneneN4)(OH)2* +O0H" 2.5x108 alk. pI. D.k. in N,O-satd. soln. contg. V 82A106
7 = Ni(Me, pyo[14]trieneN, H)(OH)* + Ni(Mczpyo[l4]tricncN4)2+ and SCN™,
H,0

15.61 . ¢-2,12-Dimethyl-3,7,1 i,l7-tetraa'2abicyclo[11.3.1}heptadeca-l(l7),2,11,13,1S-pentaenebis(hydroxo)nickel(IH) ion
'15.61.1 Hydroxide ion

Ni(Me,pyo[14]trieneN,)(OH),* +OH™ - 1.0x10° - alk. pr. D.k. in N,O-satd. soln. contg. - 82A106
— Ni(Me,pyo[14]trieneN,-H)(OH), + Ni(Me,pyo[14]trieneN,)?* and SCN™.
H,0 )

15.62 » Aquabromo-a-i,l_z_-dimethyl-3,7,11,17-tetraazabicyclo[11.3.1]heptadeca-1(17),2,11,13,15-pentaenenickel(l]]) ion
15.62.1 Aquabromo-o.-2,12-dimethyl-3,7,11,17-tetraazabicyclo[11.3.1]heptadeca-1(17),2,11,13,15-pentaenenickel(ITI) ion

Ni(Me,pyo[14]trieneN,)Br?* + 1.1x107 32 p.r. Dk. in N;O-satd. soln. contg. 82A106
* Ni(Me,pyo[14]trieneNj)Br?* — Ni(Me,pyo[14]trieneN,)** and Br™.
1563 Aqna-n-2,12. dimethyl.3,7,11 17-tetraazabicyclo[11 3 11heptad 1 (17\ 2,11.13 15-pentaene(thiccyanate)nickel(I) jon
15.63.1 Aqua-a-z,lz-dlmethyl-3,7,11 17-tetraazabicyclo[11.3.11heptadeca-1(17),2,11, 13,15-pentaene(thlocyanato)mckel(lII) ion’
Nl(Me2pyo[]4]tneneN4)(H20)SCN2+ 5.0%107 32 pI. D.k. in N,O-satd. soln. contg. 82A106
Ni(Me,pyo[14]trieneN;)(H,0)SCN** Ni(Me,pyof14]trieneN,)*" and SCN". :
- . .
15.632 Thiocyanate ion
Ni(Me,pyo[14]trieneN,)(H,0)SCN>* + 1.0x 10° 3.2 p.L. Dk. in N,O-satd. soln. contg. 82A106
SCN™— H,0 + Ni(Me,pyo[14]trieneN,)** and SCN™;
Ni(Me,pyo[ 14]trieneN,XSCN),* k=3x10%s71,

-1 Phve. Cham. Ref. Data. Val. 24. Na. 3. 1995
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TABLE 15. Rate constants for nickel transients — Continued

No. Reaction k@molsh pH I #(°C) Method = Comment Ref.

15.64 «-2,12-Dimethyl-3,7,11,17-tetraazabicyclo[11.3.1]heptadeca-1(17),2,11,13,15-pentaencbis(thiocyanato)nickel(III) ion
15.64.1 0-2,12-Dimethyl-3,7,11,17-tetraazabicyclo[11.3.1]heptadeca-1(17),2,11,13,15-pentaenebis(thiocyanato)nickel (III) ion

Ni(Me,pyo[14]trieneN,}(SCN),* + 1.6x10° 32 pr. D.k. in N,O-satd. soln. contg. 82A106
Ni(Me,pyo[14]trieneN,)(SCN),* — . Ni(Me,pyo[14]trieneN,)** and SCN".

15.65 Aquabromo-o-2,12-dimethyl-3,7,11,17-tetraazabicyclo[11.3.1]heptadeca-1(17),2,6,11,13,15-hexaenenickel (III) ion
15.65.1 Aquabromo-o0.-2,12-dimethyl-3,7,11,17-tetraazabicyclo[11.3.1]heptadeca-1(17),2,6,11,13,15-hexaenenickel(I1I) ion

Ni(MeZpyo[14]hexaeneN4)(H20)Br2+ + 6.9x107 32 p.r. D.k. in N5O-satd. soln. contg. 82A106
Ni(Mezpyo[l4]hexaeneN4)(H20)Br2* Ni(Mezpyo[l4]hexaeneN4)2+ and Br™.
-

15.65.2 IIydroxide ion
Ni(Mezpyo[14]hexaencN4)(H20)Br2* + ~4.7%10° p.r. Dk. in NyO-satd. soln. contg. 82A106
OH™ - Br + Ni(Mezpyo[14]hexaeneN4)2* and Br™;
Ni(Me,pyo[14JhexaeneN,)(H,0)OH** k,=~6.9x10°Lmol s,

15.65.3 Bromide ion
Ni(Mezpyo[14]hexaf:neN‘g)(1’120)1312+ + ~8.0x10° pr. D.k. in N,O-satd. soln. contg. 82A106
Br~ - H,0 + Ni(Me,pyo[14]hexaeneN,)** and Br;
Ni(Me,pyo[14]hexaeneN,)Br,* k=-6x103s7\,

15.66 Dibromo-¢.,2,12-dimethyl-3,7,11,17-tetraazabicyclo[11.3.1Theptadeca-1(17),2,6,11,13,15-hexaenenickel (III) ion
15.66.1 Dibromo-0,2,12-dimethyl-3,7,11,17-tetraazabicyclo{11.3.1]heptadeca-1(17),2,6,11,13,15-hexaenenickel(IIT) ion

Ni(Me,pyo[14]hexaeneN,)Br,* + 2.8x10° 32 p.I. Dk. in N,O-satd. soln. contg. 82A106
Ni(Me,pyo[14]hexaeneN,)Br,* - Ni(Me,pyo(1 4]hexaeneN‘,,):"+ and Br™.

15.67 Aqua-0-2,12-dimethyl-3,7,11,17-tetraazabicyclo[11.3.1Theptadeca-1(17),2,6,11,13,15-hexaene(thiocyanato)nickel(III) ion
15.67.1 Thiocyanate ion '

Ni(Me,pyo[14]hexaeneN,)(H,0)SCN** 6.0 x 108 32,7 pr. Duk. in N,O-satd. soln. contg. 82A106
+SCN™ ~ H,0 + Ni(Me,pyo[14]hexaeneN,)** and
Ni(Me;pyo[14]hexaeneN)(SCN),* SCN™.

15.68 a-2,12-Dimethyl-3,7,11,17-tetraazabicyclo[11.3.1]heptadeca-1(17),2,6,11,13,15-hexaenebis(thiocyanato)nickel(ﬂl) ion
15.68.1 0-2,12-Dimethyl-3,7,11,17-tetraazabicyclo{11.3.1]heptadeca-1(17),2,6,11,13,15-hexaenebis(thlocyanato)nickel (1) jon

Ni(Me,pyo[14}hexaeneN)(SCN)," + 3.7 x 10% 32 p.r. D.k. in N,O-satd. soln. contg. 82A106
Ni(Me,pyo[14]hexaeneN,)(SCN),* — Ni(Mezpyo[l4]hexaeneN4)2+ and
SCN™.

15.69 Bromo-0-2,12-dimethyl-3,7,11,17-tetraazabicyclo[11.3.1]heptadeca-1(17),2,6,11,13,15-hexaenenickel (III) ion
15.69.1 Dibromine radical ion

Ni(Me,pyo[14]hexaeneN,)Br?* + Bry™~ 1.0x 10" 32 p.L. Calcd. from d.k. at 360 nm in soln. 82A087
- Ni(Mezpyo[14]hexaeneN4)2“ +Br, + contg. 4.6 x 107 mol L1
Br Ni(Me,pyo[14]hexaeneN,)** and 0.001

mol L™} Br™ assuming 2k(Br,"™ + Br,™)
=4.5% 10°, k(Br, ™+
Ni(Me,pyo[14]hexaeneN,)?*) = 1.1 x
10'° L mol™' s\

15.70 Ethylenediaminetetraacetatonickelate(IIl) ion
15.76.1 Water

NiEDTA™ + H,0 — NiEDTA(H,0)~ 1L1x10%s7! 114 02 f.p./pi D.k. at 300 nm in N,O-satd. soln. contg.- 91A292
NiEDTA?" and Na,CO3; k=2 x 10°s7!
associated with similar spectral changes
observed for the product of reaction of
NiEDTA* with OH.[751135].
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TABLE 15. Rate constants for nickel transients — Continued

%o Reaction k(L mol™! s_"l) pH [ #(°C) Method Comment Ref.

1570 Ethylenediaminetetraacetatonickelate(III) ion — Continued
15.70.2 Carbonate ion

NiEDTA™ + CO5>~ — NiEDTA®" + 8.8x10* 114 02 f.p./pi D.k. at 600 nm in N;O-satd. soln. contg. 91A292
COy NiEDTA?" and Na,CO3; k, = 4.5 x 107
Lmol™ 7L,

1571 Hydroxy(ethylenediaminetetraacetato)nickelate(IIl) ion
15.71.1 First-order reaction

NiEDTA(OH)*™ - Ni(EDTA-H)*~ + 1.4x10%s7! 11.4- f.p./pi 91A292
H,0 13

18,72 Aqua(ethylenediaminetetraacetato)nickelate([l]) ion
15.72.1 lodide ion

NiEDTA(H,0)" +I" - * 55%10° 114 02 f.p./pi D.k. at 300 nm in N,O-satd. soln. contg. 91A292
NiEDTA?" and Na,COs.
* 13x10° 49 p.L. D.k. at 300 nm in N,O-satd. soln. contg. 751135

NiEDTAZ and I".

* Unexplained discrepancy in these
data.

15.72.2 Oxygen

NiEDTA(H,0)" + O, = 6.5% 10? p.r. D.k. at 300 nm in N,O-satd. soln. contg. 751135
NiEDTA?" and O,.

15.73 Dioxonickel(IV) ion
15.73.1  First-order reaction

NiO,* = Ni%* + 0,"” 780 5™ 5.7 25  pr Estd. from p.b.k. (nitroform anion) in 761134
soln. contg. (5-100) x 1073 mol L™!
Ni?*, (31.8-106.4) x 10 mol L™!
tetranitromethane, 1 mol L™! zert-
BuOH and (2.6 or 13) x 10~ mol L™}
02.

1574 Dioxonickel(IV) ion, protonated
15.74.1 First-order reaction

NiO,H?* - Ni?* + HO,' >28005s! 3.0 25 pr Estd. from p.bk. (nitroform anion) in 761134
soln. contg. (5-100) x 1073 mol L1
Ni%*, (31.8-106.4) x 1076 mol L™
tetranitromethane, 1 mol L™! rert-
BuOH and (2.6 or 13) x 10~ mol L™
Oy pK, =32, ’

J. Phvs. Chem. Ref. Data. Vol. 24, No. 3, 1995
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TABLE 16. Rate constants for osmium transients

No. Reaction k(Lmol'sy  pH I #(°C) Method Comment Ref.

16.1 Tris(2,2’-bipyridine)osmium(IIl) ion
16.1.1 Iron(ID) ion

Os(bpy)33* +Fe? > Os(bpy)32" +Fe* 1.4x10* ~0 20 fpjog  Caled. from current-time curve; soln. 80E224
contg. 0.5 mol L™! HySOy, 3 x 10~ ol

L™ Os(bpy);** and [Fe**] = [Fe**] (OQ).

16.2 Tris(5,5’-dimethyl-2,2’-bipyridine)osmium(III) ion
16.2.1 Iron(Il) ion

0s(5,5"-Me,bpy)s>* + Fe?* — 1.0x 10° ~0 20 fpJfoq - Calcd. from current-time curve; soln. 80E224
0s(5,5’-Me,bpy);2* + Fe* contg. 0.5 mot L™} H,S0,, 3 x 107 mol

L1 0s(5,5’-Me,bpy);?* and [Fe'] =

[Fe®] (0Q).

163 Tris(1,10-phenanthroline)osmium(IIl) ion
16.3.1 Iron(Il) ion ) .
Os(phen);>* + Fe?* = Os(phen),** +  1.1x10* ~0 20 fpfoq  Caled. from current-time curve; soln. 80E224

* contg. 0.5 mol L™ H,50,, 1.5x 107
mol L1 Os(phen);2* and [Fe?*] = [Fe>*]

©0Q.
16.4 Tris(5-chloro-1,10-phenanthroline)osmium(I) ion
164.1 Iron(Il) ion
Os(S-Clphen)33+ +Fe? > 7.0%10* ~0 20 fpJoq Calcd. from current-time curve; soln. 80E224
Os(5-Clphen);2* + Fe™* contg. 0.5 mol L™ H,50,, 2 x 10™ mol

L' Os(5-Clphen);2* and [Fe?*] = [Fe**]
0Q).
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TaBLE 17. Rate constants for lead transients
93;;: Reaction k@ mol™!s7h pH 1 ‘t(°C) Method Comment Ref.
i7.1 Lead atom
.17.1.1 Lead atom
Pb0 + Pb° — Pb, 7.5% 108 5.4 pr. Dk. at 300 nm and 660 nm in Ar-satd,  92A206
soln. contg. 2 x 10~ mol L Pb(ClOy4),
and 2 x 1073 mot L™ formate. Species
could be Pb,?*.
4112 Silver(l) ion
Pb?+ Ag* - PbAg* 82x 108 4 p.L. D.k. at 660 nm in soln. contg. 1 x 10~ - 92A348
mol L™} Pb?*, 0.01 mol L™! formate and
varied {Ag*). Value obtained from
computer fit.
17.2 Lead(I) ion
172.1 Lead(l)ion .
Pb* + Pb* — Pb0 + Pb%* 4.1x10° 5.4 pr. Pb.k. at 660 nm in Ar-satd. soln. contg.  92A206
1 x 107 to 0.5 mol L™ Pb(ClO,), and 2
% 1073 mol L! formate; p.b.k. at 300 nm
gave k=2.8x10° Lmol™ s™L.
17.2.2 Oxygen
Pb* + 0, = Pb** + 0, 3.9x10° P D.k. in soln. contg. Pb?*. 66A001
1723 1,4-Benzoquinone
Pb*+Q—Pb* + Q" 41x10° 6.3 25 pr P.bk. at 430 nm in soln. contg. Pb(II) 761134
acetate and 1 mol L™ ters-BuOH. Pb*
may be complexed to acetate.
17.24 2-Methyl-1,4-naphthoquinone
Pb* +2-CH;NQ — Pb%* + 3.7x10° 7 pr. P.bk. in soln. contg. 5x 1073 mol L™ 751032
[2-CH5NQ]™™ Pb(CI0,)2, 5% 10 mol L™ 2-CH,-NQ 731047
anid 1 mol L™ zerr-BuOH.
173 Lead(I)
17.3.1 Hexaamminecobalt(III) ion
Pb(D) + Co(NH,)¢>* — Pb(II) + 56x107 006 29 pr Dk at 315 nmin Ar-satd. soln. contg.  78A206
Co(NHy)>* 0.02 mol L™! PbCl,, 0.001 mol L™
MeOH and 1.5 x 10~ mol L™
Co(NH,)e>*.
173.2 Pentaammine(aqua)cobalt(IIl) ien
Pb(D) + Co(NH3)25(H20)3"’ —-Pb()+  23x108 006 29 pr Dk.at 315 nmin Ar-satd. soln. contg.  78A206
Co(NH,)s(H,0)** 0.02 mol L™! PbCl,, 0.001 mol L™!
MeOH and 1.5 x 10~ mol L™!
Co(NH;)s(H,0)**.
17.3.3 Pentaammine(chloro)cobalt(III) ion
Po(I) + Co(NH3)5C12‘ - Pb(II) + 2.6x10° 0.06 29 pr. DK. at 315 nm in Ar-satd. soln. contg. 78A206
Co(NH,)sCT* 0.02 mol L™! PbCly, 0.001 mol L™
MeOH and 1.5 x 10~ mol L™}
Co(NH,)sCI?*,
17.34 Pentaammine(bromo)cebalt(IIl) ion
Pb(D) + Cc)(NI-13)5B1'2+ — Pb(Il}) + 48 x 108 0.06 29  pur D.k. at 315 nm in Ar-satd. soln, contg.. T8A206
Co(NH3)sBr* 0.02 mol L™ PbCl,, 0.001 mol L™
MeOH and 1.5 x 10~ mol L™}
Co(NH,)sBr?*.
173.5 Tetraamminediaquacobalt(IIl) ion
Pb(I) + Co(NH;),(H,0),>* - Pb(I)+  3.0x 10° 006 29 pr D.k.at 315 nmin Ar-satd. soln. contg.  78A206

Co(NH;),(H,0),%*

0.02 mél L™ PbCl,, 0.001 mol L™
MeOH and 1.5 x 104 mol L™!
Co(NH;),(H,0),**.
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TABLE 17. Rate constants for lead transients — Continued

No. Reaction k(L mol" sh pH 1 t(°C) Method Comment Ref.
17.3 Lead(I) — Continued
17.3.6 Trinitrotrisamminecobalt(III)
Pb(I) + Co(NH;3)3(NO,); = Pb(Il) + 2.0x10° 0.06 29 pr Dxk. at 315 and 275 nm in Ar-satd. soln.  78A206
Co(NH;3)3(NO,);” contg. 0.02 mol L™! PbCly, 0.001 mol
L™ MeOH and 1.5 x 10~ mol L!
Co(NH3)3(NO3)5.
17.3.7 Tris(ethylenediamine)cobalt(III) ion
Pb(D) + Co(en);>* — Pb(I) + Co(en);>* 7.9 x 167 006 29 pr Dk. at 315 nm in Ar-satd. soln. contg. ~ 78A206
. 0.02 mol L™! PbCl,, 0.001 mol L™!
MeOH and 1.5 x 10~ mol L!
Cofen);>*.
17.3.8 Trioxalatocobaltate(XII) ion
Pb(I) + Co(C204)33‘ — Pb(Il) + 6.0x108 0.06 29  pr D.k. at 315 nm in Ar-satd. soln. contg. T8A206
Co(C,0,)5* : 0.02 mol L™ PbCl,, 0.001 mol L™!
MeOH and 1.5 x 10 mol L
Co(C,04)5%"
17.4 Tetrakis(1-methylpyridinium-4-yl)porphinatolead(I) radical cation
17.4.1 Tetrakis(1-methylpyridininm-4.yl)porphinatalead(IT) radical cation
[PbTMpyP]">* + [PbTMpyP]'>* — 5.4% 107 9 pI. Dk.at 750 nmand pb.k.at 425nmin  86A241
PbTMpyP* + PbTMpyP®* N,O-satd. soln. contg. PSTMpyP** and
0.01 mol L™ KBr; unclear whether k or
2k. PbTMpyP% represents a Pb(IV)
species; subsequent decay of the Pb(IV)
species occurs with k=0.93 and 2 57! at
PH 9 and 12, respectively.
17.5 Tetrakis(1-methylpyridinium-3-yl)porphinatolead(Il) radical cation
17.5.1 Tetrakis(1-methylpyridinium-3-yl)porphinatolead(II) radical cation
[Pb(3-TMpyP)I'** + [Pb(3-TMpyP)I'>* 7.4 x 10’ 9 pr. Dk.at750 nmand pbk.at425nmin  86A241
- Pb(3-TMpyP)** + Pb(3-TMpyP)** N,O-satd. soln. contg. Pb(3-TMpyP)**
and 0.01 mol L™! KBr; unclear whether &
or 2k. Pb(3-TMpyP)** represents a
Pb(IV) species; subsequent decay of the
Pb(IV) species occurs with k= 0.93 and
257  at pH 9 and 12, respectively.
17.6 5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatoplumbate(II) radical cation
17.6.1 5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatoplumbate(I) radical cation
{PbTPPS]'>~ + [PbTPPS]>~ — 1.6 x 107 7 p.L. D.k. at 700 nm in N,O-satd. soln. contg. 865115
0.01 mol L™ KBr.
17.7 Lead(IIl)
17.7.1 Lead(IIl)
Pb(III) + Pb(III) — Pb(II) + Pb(1V) 48x108 <0 pI. D.k. in soln. contg. 11 mol L'HCland 84A446
Pb(II) and Pb(IV).
17.8 Dihydroxylead(III) ion
17.8.1 Dihydroxylead(III) ion
Pb(OH),* + Pb(OH),* - Pb(OH)* +  3.5x10° 5.7 prI. Dk in N,O-satd. soln. contg. Pb(ClO,),. 90A095
Pb(OH);*
17.9 Tetrahydroxyplumbate(III) ion
17.9.1 Tetrahydroxyplumbate(III) ion
Pb(OH),” + Pb(OH),~ — Pb(OH);™ + 2.1x10° 114 p.r. D.k. at 280 nm and condy. change in 90A095
PbO(OH)* + H,0 + 2 OH™ N,O-satd. soln. contg. Pb(OH);".
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TABLE 17. Rate constants forlead transients: — Continued

paction .. - k@Lmol sty - ‘pPH I #(°C) . Method - - Comment .Ref.

gﬁ;t‘r.a,hydx'mq"plnmlmte(]]I) ion — Continued
{ :QQMemyl-z-propanol

OH); + tert-BuOH 50x10° 13 pr. DX. at 280 nm in Ar-satd. soln. contg.  90A095
' : Pb(OH)>™ and 0.02-0.1 mol L~ zert-'
BuOH.
483 2-Propanol : |
POH),” + ZJPEOH'+ CH - : 12x10% 13 ¥-I. Estd. from yield of Pb(OH);~ formed by = 90A095
S PHOH);™ + (CH;3),CO™ +2 H;0: - a chain reaction in soln. contg. 2.2 x
: ‘ ‘ : 10~ mol L™ Pb(OH)?~ and 0.1 mol L™
2-PrOH.
‘Hydroxy(oxo)lead(IV) ion
:10.1: Hydroxide jon ' _ ‘
PbO(OH)*+OH™ > PbO(OH), 6x.10° 114 pr. Condy. change in N;O-satd. soln. contg. 90A095

5x 1074 mol L™ PO(OH);™; 4= 5 x 10
L mol™ s™! was derived for subsequent
dimerization_of the product. -
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TaBLE 18. Rate constants for palladium transients

No. Reaction k@Lmol™'sy  pH I #(°C) Method Comment

Ref.
18.1 Palladium(I) ion
18.1.1 Palladium(III) jon
Pd* + P>+ - 2 pd?* 1x10° 0 pr. DX at 250 nm and 290 nmin Ar-satd.  94A210
' soln. contg. 1 mol L! HCIO, and (5-10)
% 107 mol L™! PA(C10,),. In N,O-satd.
soln. a slower reaction was also
observed, k ~4 x 107 Lmol™! 57,
suggested to represent Pd>* + Pd>*
and/or P&** + H,0,.
18.2 Bis(hydroxyprolinato)palladate(I) ion
18.2.1 Bis(hydroxyprolinato)palladate(I) ion
Pd(HypO), + Pd(HypO),” — 14x108 6.0 p.r. Dk. at 260 nm in N,-satd. soln. contg. 93A224
0.5 mol L™ fert-BuOH and Pd(HypO),.
Unclear whether k or 2k.
183 5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatopalladate(II) radical anion
18.3.1 5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatopalladate(II) radical anion
[PATPPS]™> + [PATPPS]"S — 2.4x10 6.8 pr. Dk. in Ny-satd. soln. contg. 0.1 mol L™ 83C026
1.3x 108 12 2-PrOH and PATPPS*". Reaction

suggested to be disproportionation, AG =
31 kJ mol™L,
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TABLE 19. Rate constants for platinum transients

Ea Reaction k(Lmol"« s'l) pH I t(°C) Method Comment Ref.

i9.1 Triammineaquaplatinum(l) ion
19.1.1 Water

Pt(NH,);(H,0)* + H,0 = 42x10*s 4l- ~23 pr. D.k. in soln. contg. Pt(NH;),>* and 81A353
Pt(NH3),(H,0),* + NH; 7 alcohol; average of two values obtained

from optical and conductivity

measurements. Reaction preceded by

rapid release of NH;.

12x10%*s™! 11.4 ~23 pur. Dk. in soln. contg. Pt(NH;),>* and 2.0 81A353
mol L™ 2-PrOH; condy. decrease gave k
=1.2x 10*s™; implies pK, of product
~11.

19.2 cis-Diamminedichloroplatinate(I) ion
19.2.1 Water

cis-PUNII3),Cly~ + ILO » 13x108s71 68 por Pb.k. at 390 nm in deacrated soln. contg.  85A090
cis-Pt(NH3),Cl(H,0) + CI™ (0.25-1) X 1073 mol L™ cis-Pt(NH,),Cl,, :
0.1 mol L™ NaCl and 1.0 mol L™ fert-
BuOH; for loss of second CI™, k =380 s7;
subsequent second-order decay (k = 5.5 x
107 L moi™! s™!) may represent
disproportionation of product.

19.3  trans-Diamminedichloroplatinate(I) ion

19.3.1 Water
trans-Pt(NH3),Cl,~ + H,O — 3.1x10*s™ pr. Pbk. at 390 nm in deaerated soln. contg.  85A090
trans-Pt(NH,),CI(H,0) + CI~ trans-Pt(NH,),Cl,, 0.1 mol L~} NaCl and
1.0 mol L™! ters-BuOH,; for loss of second
ClI, k=87057",
194 Tetrabromoplatinate(I) ion
19.4.1 First-order reaction
PtBr,>” — 32x10°s 2 p.r. Dk. at 320 nm in Ar-satd. soln. contg.  92A259
0.01 mol L™ HCIO,, tert-RnOH and
PtBr,%.

19.5 Tetrachloroplatinate(I) ion
19.5.1 Tetrachloroplatinate(l) ion

PiCl,> + PtCl 3 — 2.1x10° p.r. D.k. at 310 nm in deaerated soln. contg. 690144
(0.25-1.0) x 10~ mol L™! PtC1,>~ and
0.002 mol L™! MeOH; k= 1.6 x 10°L
mol™ s™! in the presence of 0.1 mol L™
KCl and 0.002 mol L™! MeOH; k= ~1.3 x
10° L mol™ s7! in the presence of 0.005
mol L™! H,SO, and 0.001 mol L™
MeOH.

19.6 Tetracyanoplatinate(I) ion
19.6.1 Nitrous oxide

Pt(CN),>~ + N0 — 1.8x107 pr. D.k. at 360 nm in soln. contg. 5x 107 690144
mol L™ Pt(CN),2, 0.001 mol L™! NaOH,
0.01 mol L™ MeOH and (1.2-2.4) x 107
mol L N,O.
19.6.2 Oxygén

PH(CN) >+ 0, ~ 3.5x%10° p.L. D.k. at 360 nm in soln. contg. 5x 107 690144
mol L™ P((CN),%~, 0.001 mol L™ NaOH,
0.01 mol L™! MeOH and (9-18) x 107°
mol L™ 0,.
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TaBLE 19. Rate constants for platinum transients — Continued

No. Reaction k@Lmol!s7h pH [ #(°C) Method Comment Ref.
19.7 Bis(ethylenediamine)platinum(I) ion
19.7.1 Bis(ethylenediamine)platinum(l) ion
Pt(en),* + Pt(en),* — 45x% 108 ~25 pr. D.k. at 300 nm in soln. contg. ~1.1 x'10™* 751188
mol L™ Pt(en),?* and 0.1-0.5 mol L™ 2-
PrOH or 1.24 mol L™! MeOH; unclear
whether k or 2k.
19.8 Chloro(diethylenetriamine)platinum(I)
19.8.1 First-order reaction
Pt(dien)Cl - 23x10°s7! ~25 pr. D.k. at 260-400 nm in soln. contg. ~1.6 or 751188
~2.3% 10~ mol L™! Pt(dien)C1* and 0.1-
0.5 mol L™ 2-PrOH or 1.24 mol L™
MeOH; reaction may represent
substitution of CI” by H,0. Product
disappears by second-order kinetics, k =
2.3 %107 L mol™ s™*; unclear whether &
or 2k.
19.9 cis-Bis(glycinato)platinate(I) ion
19.9.1 cis-Bis(glycinato)platinate(I) ion
cis-Pt(Gly),™ + cis-Pt(Gly),” — 42x10° ~25 pur. D.k. at 250-310 nm in deaerated soln. 771053
contg. 4.5x 1075 mol L™} cis-Pt(Gly),
and 1.0 mol L ™! 2-PrOH; unclear whether
k or 2k.
19.10 trans-Bis(glycinato)platinate(I) ion
19.10.1 trans-Bis(glycinato)platinate(I) ion
trans-Pt(Gly),™ + trans-Pt(Gly),” — 42x10° ~25 pr. D.k. at 250-270 nm in deaerated soln. 771053
contg. 3.00r4.5x%x 1075 mol L™! trans-
Pt(Gly), and 1.0 mol L™! 2-PrOH; unclear
whether k or 2k.
19.11 Bis(ethylenediamine)platinum(II), H reaction product
19.11.1 Bis(ethylenediamine)platinum(II), H reaction product
Pt(en),?*/H + Pt(en),>*/H — 1.4x108 23 -25 pr. D.X. at 420 nm in soln. contg. 4.1 x 107 751188
mol L™! Pt(en),?*, 0.1-1 mol L™! zert-
BuOH aud 0.001-0.01 mol L™ HCIO4;
unclear whether k or 2k.
19.12 Chloro(diethylenetriamine)platinum(II), H reaction product
19.12:1 Chloro(diethylenetriamine)platinum(II), H reaction product
Pt(dien)CI*/H + Pt(dien)CI*/H - 3.4x10° 2-3 ~25 pr Dk. at 410 nmin soln. contg. 3.10r42x 751188
10~ mol L™ Pt(dien)CI*, 0.1-1 mol L™
AT A1 AN AN 1T ]
f€ri-puvil and v.uvitu.JiL 00l e
HCIO,; unclear whether k or 2k.
19.13 Chloro(tetraethyldiethylenetriamine)platinum(II), H reaction product
19.13.1 Chloro(tetraethyldiethylenetriamine)platinum(lI), H reaction product
Pt(Et,dien)Cl*/H + Pt(Et,dien)Ci*/H — 6.6 x 101° 2-3 pr. D.xX. at 290 nm in soln. contg. 1.0and 1.9 751188

x 1074 mol L™! Pt(Et,dien)C1*, 0.1-1 mol
L rert-BuOH and 0.001-0.01 mol L™}
HCIOy; unclear whether & or 2k.
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TABLE 19. Rate constants for platinum transients — Continued
<0 Reaction k@Lmol™s™)y pH I #°C) Method Comment Ref.
14.14  cis-Bis(glycinato)platinum(II}, H reaction product
19.14.1 First-order reaction
cis-Pt(Gly),/H - 7.3x10%s7! 2 ~25 pr DXk. at 250-310 nm in deaerated soin. 771053
contg. -1 x 104 mol L! cis-Pt(Gly),,
0.01 mol L™ HCIO, and 0.5 mol L™!
tert-BuOH.
19.15  trans-Bis(glycinato)platinum(II), H reaction product
19.15.1 First-order reaction
trans-Pt(Gly),/H — 25%x10°s7! 2 ~25 pr. P.b.k. at 320-370 nm in deaerated soln. 771053
contg. (1.5-10)x 107> mol L™} trans-
Pi(Gly),, 0.01 mol L™ HCIO, and 0.5
mol L™! sert-BuOH. A subsequent first-
order decay observed at 250-360 nm, k =
6.4x103 7L
19.16 Octahydrogen tetrakis(u-diphosphito)diplatinate(T)(II) ion
19.16.1 First-order reaction
[Pty (P,0sH, )15 — 29x10%s™ 638 pr. D.. at 420 nm in N,-satd. soln. contg. 5x 84A241
1075 mot L™! Pt,(P,0sH, %)+, 1% tert-
BuOH and 2 x 107 mol L™} phosphate
buffer.
19.17 Tetraamminehydridoplatinum(II) ion
19.17.1 First-order reaction
Pt(NH3)(H)** — 22x10%s LI -23 pr D.k. in soln. contg. (0.15-2.45) x 10~ mol 81A353
29 L™ Pt(NH,),>* and 0.1-2.0 mol L™ rerr-
BuOH; no condy. change observed on the
same time frame suggests reaction may
represent rearrangement of the hydride.
2.0x10%s7! 1.1- ~23 pr. Rearranged hydride; p.bk. below 400 nm 81A353
2.9 in soln. contg. tert-BuOH; average of two
values obtained from optical and condy.
measurements; reaction may represent
loss of NH3.
19.18 Tetraammine(aqua)hydroxyplatinum (1) ion
19.18.1 First-order reaction
Pt(NH3)4(H20)(OH)z+ e 13x105s7! 3.3- ~23 pur. D.Xk. or p.b.k. at different wavelengths in 82A074
102 N,O-satd. soln. contg. Pt(NH3),>*.
Average of two values obtained as
intercepts from pH studies. Reaction may
represent H,O elimination to give
P(NH3)3(NH,)?* in competition with
protonation or deprotonation of
Pt(NH;),(H,O)(OH)** to give
Pt(NH;),(H,0),>* or Pt(NH;),(OH),",
. respectively.
19.18.2 Hydrogen ion
Pt(NH3)4(H,0)(OH)** + H* — 7.0% 10° <5.6 -23 pr Pbk. at 340, 350 and 510-540 nm in 82A074

N,O-satd. soln. contg. ~6 x 10~ mol L
Pt(NH3)42+ and varied [H']; reaction in
competition with H,O elimination to give
Pr(NH3),(NH)?; k, =3 x 103 s71; pK, of
Pt(NH;),(H,0),>* = ~6.4, ~9.8.
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TABLE 19. Rate constants for platinum transients . — Continued

No. Reaction kLmolls™) pH I H°C) Method Comiment  Ref.
19.18 Tetraammine(agua)hydroxyplatinum(Ill) ion — Continued
19.18.3 Hydroxide ion
1"t(NH3)4(H'20)(OH)2+ +O0H - 8.3x10° 7- ~23 pr D.k. at 270-290 nm, p.b k. at 340-530 nm 82A074
Pt(NH;)4(OH),* + H,0 . 9.6 and decrease in condy. ift N,O-satd..soln.
‘ contg: 1.10r 5.0 x 107 met L™
Pt(NH;),%*; effect of [OHJ; reaction in
competition with H,O elimination to give
Pt(NH3)3(NH)*; k, = 5 x 10° s7%; pK,, of
Pt(NH),(H;0)(OH)** =~9.8.
19.19 Tetraamminebis(hydroxy)platinum(III) ion
19.19.1 First-order reaction
Pt(NH,)4(OH)," —~ 1.8x 10057t 8.7 ~23 pr. Absorption and condy. change in soln. 82A074
contg. tert-BuOH and trans-
Pt(NH;),(OH),?*. Reaction may represent
competition between NHj elimination
and proton transfer from water to give
 P(NH3)4(H,0), ™.
19.20 Tetraammine}his(aqua)platinum(]ll) ion
19.20.1 Tetraamminebis(aqua)platinum(III) ion
P(NH,),(H;0),>* + PHNH,),(H,0),* 1.4 % 10° 33 ~23 pr. Dk. at 260 nm and increase in condy. in ~ 82A074
d N;0-satd. soln. contg. Pi(NH,),**; pK, of
Pt(NH3),(H,0),> = ~6.4,~9.8.
19.20.2 Chloride ion
Pt(NH3)4(HZO)23* +ClI™ — 1.9x10° 3.35, ~23 pr *Pb.k. at 270 nm in N>O-satd. soln. contg. 86A017
- Pt(NH,),(H,0)CI** + H,0 3.7 PU(NH,),2* and 1 or 4 X 10~5 mol L™ CT";
product decays by second-order kinetics
with k=7.5x10% Lmol™ L.
19.21 Tetraammineplatinnm(Il), Cl, " reaction product
19.21.1 First-order reaction
Pt(NH,),2*/Cl; ™~ 76x10°s71 0.3 pr. D.k. at 270 nm in He-satd. soln. contg. 2 86A017
x 10~ ol L™ Py(NH3),* and 0.5 mol
L™ HCL. Reaction may represent
equilibration between Pt(NH;),Cl," and
Pt(NH3),(H,0)CI?*; a subsequent - -
compicx decay has been approaimated to
a second-order decay, £~ 1.x 107 L mol™
s71 at 270 am.
19.22 cis-Diamminedichloroplatinum(Il), OH reaction product
19.22.1 First-order reaction
cis-Pt(NH;),Cl,/OH — 34x10%s7! pr. Dk. in N,O-satd. soln. contg. cis- 85A090
Pt(NH,),Cl,; reaction may represent loss
of one CI7; for loss of second CI~, k = 370
5”1, Product decays by second-order
kinetics, probably dispropostionation, k=
1.8 107 L mol™ &1,
19.23 trans-Diamminedichloroplatinum(Il), OH reaction produc.
19.23.1 First-order reaction )
trans-Pt(NH,),Cl,/OH — 63x10%s7! pr. D.X. in N,O-satd. soln. contg. trans- 85A090

Pt(NH,),Cl,; reaction may represent loss
of one CI~; for loss of second CI~, k=810
s”1. Product decays by second-order
kinetics, probably disproportionation, k=
8x 107 Lmol™ s71,
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TABLE 19. Rate constants for platinam transients — Continued

¥o. . Reaction lc(Lmol',1 s'l) pH I t(°C) Method Comment Ref.

L??A cis-Dichlorobis(isopropylamine)-trans-dihydroxyplatinate(IIl) ion
1924.1 First-order reaction

cis-PtCl,(OH),(2-PrNH,),” — 6.0x10%s7 pI. P.b.k. at 390 nm in deaerated soln. contg.  85A090
‘ ¢is-PtCl,(OH),(2-PrNH,) and 1.0 mol L™!
tert-BuOH; reaction may represent loss of
one CI7; for loss of second Cl1~, k= 1200
s~ Product decays by second-order
kinetics, probably disproportionation, k =
6.5x10°Lmol ! s7L.

1925 Tetrachloroplatinate(Il), Cl, " reaction product
19251 First-order reaction

PtCl>/Cl, ™ - 3x10%s7! 03 25 pr. Dk. in soln. contg. PtCl,>"and 0.5mol 751188
: L~ HCJ; reaction probably associated
with change in number of chloride
ligands and/or substitution of CI~ by H,0;
followed by second-order reaction, k = ~1
x10° Lmol ' 7.
19.25.2 Copper(ll) ions

PtC1,27/Cl," + Cull) — 1.5% 10 03 05 -25 pr Dxk. in soln. contg. (1-2) x 10 mol L1 751188
PtC1,2", 0.5 mol L~ HCl and (0.5-1.2) x
10~ mol L™ CuCl,.

19.26 Hexachloroplatinate(III) ion
19.26.1 Water

PICl>™ + 2 H,0 = PICL,(H,0)0OH)*™  * 48x10°s™ 4.4, 20-28 por. D.k. at 279-309 nm and p.b.k. at 435-450 89A203
+H*+2CI' 5.1 nm in Ar-satd. soln. contg. 0.11 or 0.51
mol L™ rert+-BuOH and 1 or 3.8 x 10~
mol L! PtC162'; condy. increase gave k=
4.2 x 10° 5'; pK, of PIC14(H,0),” = 3.5
[87A472].
* L1x10°s7! 5-9 ~20 pr P.bk. at 410 nm, d.k. at 440 nm, condy. 89A250
increase (in acidic soln.) and decrease (in
alkaline soln.) in Ar-satd. soln. contg. ~1
x 10~ mol ™! PtCi¢>~ and 0.01 mol L™
tert-BuOH. :

* Unexplained discrepancy in these data.

19.27 Pentachloroplatinate(III) ion
19.27.1 First-order reaction

PiCl > - 48x10°s 2 fp. D.k. at 450-460 and 635-644 nm in 87A088
aerated soln. contg. 5x 107> mol L™}
PtCls?~ and 1 x 1072 mol L™! HCIO,.
Reaction suggested to represent solvation
or aquation.

19.28 Agquapentachloroplatinate(IIl) ion
19.28.1 Water

PtCls(H,0)* + Hy0 - PICL(H,0),"+  5x10°s7! 26 2028 pur. Pbk. at 450 nm in Ar-satd. soln. contg.  89A203
cr _0.11 mol L ferr-BuOH and 0.98 or 2.0 X

10~ mol L1 PtCl¢2". Reaction suggested

to be preceded by Cl-abstraction by H-

atom.
48x10°s 3.0 fp. Pbk. at 435 nm in soln. contg. 4.0x 107> 89A203
4.4 mol L™! PtClﬁz". Rcaction suggcsted to

be preceded by rapid hydration of PtCISZ‘.
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TABLE 19. Rate constants for platinum transients — Continued

No. Reaction k@Lmoltshy pH I #°C) Method Comment Ref.
19.29 Agquatetrachlorohydroxyplatinate(IIl) ion
19.29.1 First-order reaction
* PtCl4(H,0)(OH)“™ — PtCl,(OH),™ + 15x10°s7! 2.2- 20-28 p.r. P.b.k. at 410-470 nm in Ar-satd. soln. 89A203
Hf+2CI” 2.6 contg. 0.11 mol L™! ter-BuOH and (1-2)
x 104 mol L} PtC162‘; condy. increase
gave k=13x10s7L,
14x10°s7! 2.0- 20-28 f.p. P.b.k. at 400-480 nm in Ar-satd. soln. 89A203
4.5 contg. (1-8) x 1075 mol L™} PtC1*~;
condy. increase gave k= 1.7 X 10°s7L
1.4x10°s1 34 20-28 p.r. Pbk.at259-470 nm in N,O-satd. soln.  89A203
4.6 contg. (8.5-51) x 107> mol L™! PtC1,>";
condy. increase gave k= 1.4 x 10°57Y k=
12x10°s at pH9 (1x10° s~ by
condy.); k=4x10%s  at pH 10, k= 1.2
x 10* 7! at pH 11.1; in alkaline soln.
transient could be PtCl4(OH)23’.
L1x10°s7  4.0- 20-28 por. Pb.k. at 369-480 nm in Ar-satd. soln. 89A203
5.1 contg. 0.11 mol L! tert-BuOH and (1-4)
%10~ mol L™ PtCl(,z'; condy. increase
gave k=1.1x10°s7.
* For a different interpretation of this
process and structure of the reactant see
the following entry.
19.30 Tetrachlorohydroxyplatinate(IIlI)
19.30.1 Water
* PtCI,(OH)?™ + H,0 — PtCl,(OH),>" 16x10°s1 59 p.L. P.b.k. at 410 nm, d.k. at 450 nm and 89A250
+H* condy. increase (in acidic soln.) and
decrease (in alkaline soln.) in N,O-satd.
soln. contg. ~1 x 10* mol L™! PtC1,>".
* For a different interpretation of this
process and structure of the reactant see
the previous entry.
1931 Dichlorobis(hydroxy)platinate(III) ion
19.31.1 Ferrocyanide ion
PICI,(OH),™ + Fe(CN)64_ g 8.2 x10° 5.8- —0 20-28 p.r. D.k. at 410 nm in NyO-satd. soln. contg. 89A203
6.0 5x 10 mol L™! PtC1,2" and (2.5-5.0) x
1075 mol L™ Fe(CN)g*".
19.32 Tetrabromo(hydroxy)platinate(1il) ion
19.32.1 Water
PtBr,(OH)>" + H,0 -> PtBr,(OH),>™ + 1.0x10%s7! pr. Dk at 530 nm, p.bk. at 420 nm and 92A259
H* condy. change at pII 3.7 and 8.5 and 21
°C, in N,O-satd. soln. contg. 1 x 107
mol L PtBr42'.
19.33 Hexabromoplatinate(III) ion
1933.1 Water
PtBrg* + H,0 — PtBrs(OH)*™ + H* + 3.7x10%s™ pr. D.k. at 540 nm and p.b.k. at 440 nm in 92A259

Br~

Ar-satd. soln. contg. 0.1 mol L tert-
BuOH and 0.001 mol L™! PtBr,>~ and
condy. change in Ar-satd. soln. contg. 1X
107 mol L™! PtBrg?" at pH 4.0 and 9.25.
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TasLE 19. Rate constants ’fOr;platinurh traqsic_ms — Continued

“k@mollsh) pH I “f°C) Method Comment - Ref.

934 "Bis(ethylenédianiiné)platinum(ll), Cl,"" reaction product

1 Flrst-order reactlon » ' ‘ :
_(«m)f*/(:l2 - - 13x10%s! 03 ~25 pr. Dk. in deaerated soln. contg. Pt(en),>* .- 751188
| and 0.5 mol'L™! HCI; followed by another
first-order reaction, k=7.7s7".

19342 Copper(il)fon
Pt(en),?*/Cl,’~ + Cu(ID) - 2x10° 03 05 ~25 pr D.k. in deaerated soln. contg. (1-2) x 107* 751188
: : . mol L~ Pt(en);2*; 0.5 mol- L™ HCl and ‘
(5-12) X 107% mol L™ CuCl,,
19343 Iron()ions
Pt(en),2*/Cly"™ +Fe(ID) = 25%10° 03 05 <25 pr. D.k. in deaerated soln. contg. (1-:2) x10~* 751188
mol L™ Pt(en),?*, 0.5 mol L™! HCl and
6.1 107 mot L™! FeCl,.

19.35 Chlorobis(ethylénedianxihe)piatinuni(l]]) ion
-1 .35 1. Chlorobls(ethylenediamme)platmum(III) ion

Pt(en)za?f +Pt(en),CI%* . 1.8x 107 33 23 pr D.k. at 260 nm and condy. increase in $0A286
’ : N;O-satd. soln, contg. I x 10~ mol L™
Pt(en),?* and (1-2) x 10 mol L™ CI".

2.5%10’ 34 p.L. D.k. in N,O-satd. soin. contg Pt(en)22+ 80A286
and 10 mol L7} CI".

2.1x107 2.0 £.p. D.k. in soln. contg. Pten),Cl,?*, (0-1)x  80A286
107% mol L™! CI” and 0-0.5 mol L™ tert-
BuOH. .

2.2x107 2 ~25 pr. Dk. at 260-300 nm in soln. contg. (8-20) 751188

%107 mol L™ trans-Pt(en),Cl,**, 0.01
mol L™ HCIO, and 0.11-2'mol L™ fers-

o BuOH.

19.352: . Copper(Il) ion

Pi(en),CI** + Cu(ll) 27%10° 2.1 pr. D.k. at 260 and 280 m in N20-satd. soln, 761093
: contg,. (1.83-9. 86) x107¢ mol L

Pt(en), 2 5% 105 mol L™! CI" and 1.3 or
225x% 10‘4 mol L™ Cu®*. Mechanism of
reaction may be complex as the rate

constants were appreciably- higher-(25-
50%) at the lower [Cu(ID)] employed..
32x10° 2.0 fp. D.k. at 260-280 nm in'N,O-satd. soin. 761093
contg. (0.85-1.28)x 107 mol L™V
Pt(en),Cl,2*, 1 or 2 x 1074 mol L™! Cu?*
and 0.5 mol L™ terr-BuOH. Mechanism
of reaction may be complex as the rate
constants were appreciably.higher (25-
50%) at the lower [Cu(II)] employed.

1936 quabis(ethylenediamine)hydroxyplatinum(III) ion
'1936.  First-order reaction

" Pt(en),(H,ONOHY** — Ptien)en-H)** - 3x10°s™ <4.5 -23 pr. D.k. at 260 nm, p.bk. at 340 nm and 80A286
+2H,0 condy. change in N,O-satd. soln. contg.
Pt(en),**.
25x10°s? 4.0 pr. D.k.in N,O-satd. soln. contg. (2.5-5.1)x 761093
9.6 107 mol L~! Pt(en),?*; average of two

values obtained as intercepts from plots
of kqys vs [H*] and [OH], respectively.

:1936.2 Hydroxide ion

_ Pt(en),(H,0)(OH)?* + OH™ - 3.1x10'° 7.0- pL. Effect of [OH] on d.k. in N,O-satd. soln. 80A286
. Pt{en)(en-H)** + 2 H,0 + OH™ 9.6 contg. (2 5-5.1) x 10~ mol L™ Pt(én),?*. 761093
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TABLE 19. Rate constants for platinum transients — Continued

No. Reaction k(L mol™! s'l) pH I #(°C) Method Comment- Ref.
19.36 Aquabis(ethylenediamine)hydroxyplatinum(III) ion — Continued
19.36.3 Hydrogen ion
Pt(en)z(H,_O)(OH)“ +HY > 42x10° 4.0- p.rI. D.k. in N,O-satd. soln. contg. (2.5-5.0)x 80A286
Pt(en),(H,0),** 7.0 10~ mol L™ Pt(en),?*; k,= 6.6 x 10*s™). 761093
54x%10° <4.5 ~23 pr. D.k. at 260 nm, p.b.k. at 340 nm and 80A286
condy change in N,O-satd. soln. contg.
Pt(en),>*.
19.37 Bis(ethylenediamine)platinum(IIT) ion, deprotonated
19.37.1 Bis(ethylenediamine)platinum(III) ion, deprotonated
Pt(en)en-F)?* + Pt(en)(en-FD?>* — 8.0x 10° 44- -23 pr. Dk. or condy. change (pHR9-10.5)in  R0A286
10.5 N,O-satd. soln. contg. Pt(en),>*.
75%10° 29- pI. D.k. at 330-480 nm in N,O-satd. soln. 761093
8.5 contg. (1.83-9.86) x 10~ mol L1
, Pt(en),** and (0-2) x 107 mol L™! CI".
19.37.2 Copper(II) ion
Pt(en)(en-H)?* + Cu(Il) - <10* 6.3- pr. D.k. at 480 nm in N,O-satd. soln, contg. 761093
66 (1.83-9.86) % 10~ mol L1 Pt(en),2* and
1.6 x 10~ mol L1 Ccu?,
19.37.3 Ferrocyanide ion
Pt(en)(en-H)** + Fe(CN)¢*™ — 2.3 x10° 6.3- ~pr. D.k. at 480 nm in N,O-satd. soln. contg. 761093
6.6 (1.83-9.86) x 10~ mol L! Pi(en),** and
2.4 x 1075 mol L™ Fe(CN)¢*~; formation
of Fe(CN)63' observed.
19374 Oxygen *
Pt(en)(en-H)** + O, ~ <10° 6.3- p.r. D.k. at 340 and 480 nm in N,O-satd. soln. 761093
6.6 contg. (1.83-9.86) x 10~ mol L
Pt(en),?* and 1.8 x 10~ mol L™! 0;.
19.37.5 1-Hydroxy-1-methylethyl
Pt(en)(en-H)?* + (CH3)ZCOH - 6.5x 10° 4585 ~23 pur. D.k. at 340 and 480 nm in deaerated soln. 80A286
. contg. Pt(en),(OH),>* and 2-PrOH. Value
obtained from computer fit. Rate
constants independent of concentrations
of complex and alcohol.
19.37.6 2-Hydroxy-2,2-dimethylethyl
Pt(en)(en-H)2+ +*CH,C(CHj3),0H — 4x10° 4585 ~23 pr D.k. at 340 and 480 nm in deaerated soln. 80A286
v contg. Pi(en),(OH),>* and tert-BuOH.
Value obtained from computer fit. Rate
constants independent of concentrations
of complex and alcohol.
19.38 Diaquabis(ethylenediamine)platinum(III) ion
19.38.1 Chloride ion .
Pt(en)z(Hzo)z3+ +CI"— -3x10% 33 p.r. P.bk. at 260 nm and condy. change in 80A286
Pt(en),(H,0)C1>* + H,0 N,O-satd. soln. contg. 1% 107 mol L™
Pt(en),>* and 1 or 2 x 10~ mol L™ CI™; k;
~10%s7L
19.39 Chloro(diethylenetriamine)platinum(Il), Cl,”” reaction product
19.39.1 Copper(II) ions
Pt(dien)C1*/Cl,"~ + Cu(Il) — 32x10% 0.3 25 pr. D.k. in deaerated soln. contg. Pt(dien)C1*, 751188

0.5 mol L™! HCl and (0.5-1.2) x 10~ mol
L™! CuCl,.



340-390 nm in N20-satd. soln. contg. 2.5
%10~ mol L cis-Pt(Gly),; subsequent
changes at 290—330 and 400—420 nm gave
k=42x10%s7!
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TABLE'19: Rate constants fo::pla’tinum}transients < Continted’
i (L mor1 ’1) pH I t(°C) Method  Comment - Ref.
Chloro(dlethylenemamme)platmum(II), Clz reactlon product — Contmued
’_9 - .;_Chlom(dlethylenetnamme)platmum(ll), Clz reactlon product o
; ,(dlen)Cl"'IClz + Pt(dxen)Cl*/Clz 34x.10% 0.3 ~25 pr. D.k. in deaerated soln: contg. Pt(dien)Cl*, 751188.
' 05mol L™ HCland 0.1-0.2 mol L™} 2-
PrOH; unclear-whether & or 2k..
lilorb(diéthylenetﬁémiin_e)p_latin'um(II), OH reaction product
940, 'Fu'st-order reactmp
"Bi(dien)CI*/OH = - 48x103s™! pr. D.k.at 270 nm in N;O-satd. soln. contg. ‘761093
’ 1.1:x10™* 'mol L~ Pt(dien)C1*; followed
by an intermediate complex decay-and by
a second-order decay with k = 3.8 X lu4 L
mol™ 5~
’.’iﬁ"dl Dnethylenetnamme(pyrldme)platmum(ll) ion OH-adduct
' .41 1 First-order resction’
i {Py(dien)pyOH]' K 15%10°s! 35 pr. DX. at 280 nm in N20-satd soln. contg.. 78A363
9.7 (2-25) x 1075 mol L™! Pi(dien)py>*
19412 Dlethylenetrlamme(pyndme)platmum(II) ion
[Pt(dlen)pyOH] R Pt(dxen)py’* -, -3%10° 3.5- pr. D.k. at 280 nm in N,O-satd. soln. contg.  78A363
‘9.7 (2-25) x-107° mol L'l Pt(dien)py>*.
"’}9.4 ) Chloro(tetraethyldlethylenetrlamme)platmum(lI), Cl, " reaction product
o Copper(II) lons - »
-th(Et4dlen)Cl+/C12 T Cu([[) R “15% 107 0.3 ~25 pr Dk. in'solf. contg. (1-2) x10~*mol L™ 751188
Pi(Bt,dien)C1*, (0:5-1.2) x 10~ mol L™ :
CuCl, and 0.5 mol L™ HCL
19.42.2 Chloro{tetraethyldlethylenetrlamme)platinum(ll), Cly” reactlon product ) v
Pt(Et4d1en)CI+IC12 + - ~4x10° 03 a5 pr. Duk. in soln. contg. Pt(Etydien)Cl*; 0.1- 75118& :
“Pi(Btydien)CI*/Cl, ™ — 0.2 mol L™ 2-PrOH and 0.5 mol L™ HCI; s
unclear whether k-or 2k. ’
'.19 43 Chloro(tetraethyldlethylenetrlamme)plahnum(ﬂ), OH reactlon product
19431 Fu'st-order reactlon
; Pt(Eudmn)Cl*/OH - 1.8 st ~25 pr. D.k. at 280 and 360.nm and p.b.k. at 520 761093
’ nm in N,O-satd. soln. contg. 1.87 or 3.74
x 10™* mol L™! Pt(Et,dien)Cl*; preceded
by other undefined processes.
19.44: i1,8-‘Diamino.-3,6,10,_13,16.19-,hexaazabicyclo[6.6.6]eicosaneplatinum(l_]l) ion
19441 First-order reaction
. Pi(diamsar)®* — 6x10%st 68,10 p.L. D.X. at 390 nm in He-satd. soln. contg. 83A148
o : Pt(diamsar)** and 0.1 mol L™ zer+-BuOH.
19.45 . cis-Bis(glycinato)platinum(II);OH reaction product
3-19.45.1 First-order fgzictipn
. cis-PGly),/OH ~ . L1x10®s? 29 -25 pr. Absorbance changes at 250-260 and 771053
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TABLE 19. Rate constants for platinum transients — Continued

No. Reaction k@Lmol s pH I t(°C) Method Comment Ref.

1945 cis-Bis(glycinato)platinum(II), OH reaction product — Continued

19.45.1 First-order reaction — Continued

22x106s71 5.7 ~25 pur P.bk. at 305-520 nm in N,O-satd soln. 771053
10 contg. (2.4-4.35) x 10~ mol L™! cis-
PY(Gly),. AtpH 10, k=7.2x 10*s™! from
d.k. at 270-300 nm in soln. contg. 1.9 x
107* mol L™ ¢is-Pi(gly),. At pH 4.8-10,
k=2.0x10*L mol™ s~! from d.k. at
310-540 nm in soln. contg. (0.8-9.4) x
104 mol L™} cis-Pt(gly),.

19.45.2 Copper(II) ion

cis-Pt(Gly),/OH + Cu(Il) ~ 1.7 %107 3.0 ~25 pr. P.b.k. at 360 and 520 nm in N,O-satd. 771053

‘ soln. contg. (1.09-3.08) x 10~* mol L™!
cis-Pt(Gly), and 1.2 or 3.4 x 10~* mol L!
CU(C104)2.

19.453 Ferrocyanide ion

cis-Pt(Gly),/OH + Fe(CN)¢*™ — 37x10° 2.9 ~25 pr D.k. at 260 and 270 nm and p.b.k. at 771053
340-430 nm in N,O-satd. soln. contg.
(1.09-3.08) x 10~* mol L™ cis-Pt(Gly),
and 1.2 or 1.7 x 107> mol L™ K Fe(CN);
variation of k with wavelength indicates
some complexity.

3.0x 108 ~25 pr Pb.k. at 340-520 nm in N,O-satd. soln. 771053
contg. (1.09-3.08) x 10~ mol L™! cis-
Pt(Gly), and 3.2 or 9.1 x 107 mol L™}
K4FE(CN)g; kinetics could be fitted to two
consecutive reactions, the second with k =
3.7x10" Lmol™! s71.

19.46 trans-Bis(glycinato)platinum(II), OH reaction product
19.46.1 First-order reaction

trans-Pt(Gly),/OH — 19x10%s! 2930 ~25 pr Absorbance changes at 250-280 and 771053
300-630 nm in N,O-satd. soln. contg.
(0.88 or 1.29) x 10~* mol L trans-
Pt(Gly),. AtpH 3.6, k=3.2x10s™! for
1.46 x 107 mol L™ trans-Pt(Gly),; at pH
4.1.k=4.1x10*s7! for 2.5 x 10~* mol
L™! trans-P(Gly),. At pH 3-4.1
subsequent changes at 260-310 nm gave k
=2.4x10% 57! for (0.88-2.5) x 10~ mol
L™ trans-Pt(Gly),. AtpH2.9-43.k=3.5
% 10° L mol™! 5™ in soln. contg. (0.57-
2.5) x 10~* mol L™ trans-Pt(Gly),. At
pH~5.7and 6.3, k=16 x 10° Lmol ' s7!
in soln. contg. (0.97-2.16) x 10~* mol L™!
trans-Pt(Gly),. AtpH 10, k=-~9 x 10°
s7! from changes at 320-480 nm and k =
~1x 10° 57! from changes at 250-480 nm
in soln. contg. (0.46-1.02) x 10™* mol L™!
trans-PyGly),. AtpH9 and ~10,k=6.5
x 108 L mol™! s™! from changes at
300-520 nm in soln. contg. (0.46-1.97) x
10~ mol ! trans-Pt(Gly),.

19.46.2 Copper(Il) ion

trans-Pt(Gly),/OH + Cu(Il) - 42x10° 2.9 ~25 pur. D.k. at 260 nm in N,O-satd. soln. contg. 771053
‘ (1.09-3.08) x 10~ mol L™! trans-Pt(Gly),
and 0.82 or 1.47 x 10~ mol L™
Cu(Cl0,),; species involved represents
second transient.
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TABLE 19-Rate constants' for plaxmum trafisiénts — Continued

k(Lmol'l s pH I (°C) Method  Comhent U Ref.

46 trans-Bls(glycmato)platmum(]]), OH reactlon product — Contmued

- 19: 46.3 Copper(II) mns ‘ 7 o
‘trans-PH(Gly)/OH + Cu() = 9.9%105 100 ~25 pr. . Pbk. at 370 nm in N;O-satd. soln. contg. 771053
TR AT e ' P (1.09:3.08) x 107 mol L trans-PUGly),
and 0.58 or 2.42 x 107* mol L™
Cu(ClOy);.

1946.4 - Ferrocyanide ion
trans+Pi(Gly),/OH + Fe(CN)¢*™ — 2.5%10° 33 ~25 - pr. - Dk. at 270-300 nm and p:bk, at 320-440 771053
T ) : nm in N;O-satd. ‘soln. contg. (1.09-3.08)
" x107* mol L trans-Pt(Gly), and 1.0 .or
v 3.3%107 mol L™! K, Fe(CN),.
3.8x 10” 84 ~25 pr D.k. at 260-280 nm in'N,O-satd. soln. 771053 -
: contg. (1.09-3.08) x 10~* mol L™ trans- .

 P(Gly), and 2.2 x 107> mol L™
K Fe(CNY. -

19 4‘7 Octahydrogen tetrakis( u-dlphosphlto)dlplatmate(ll)(IH) ic

19 47 1 Octahydrogen tetrakls(u-dxphosphlto)dlplatmnte(ll)(lll) ion

[Py P05H 2 )P+ [Pty (P,0sH 7)1 - - 6.7x10° pr Dxk. at 310 nm in N,O-satd. soln. contg. ~ 86A578
. : [Ptz(PZOSZ'),,]‘f; unclear whether k or 2k.

49.472 1,1’-Bis(2-sulfonatoethyl)-4,4-bipyridinium radical anion

Pty(P,05H, )4]3' +[SEV)™ — 1x10° 25 fplog = Dk.insoln. contg. ~1x 10~ mol L! 81A344

[Pt(Py0sH )41+ + SEV [Pty(P,05"),]*" and SEV (0Q). :
19 47.3 l 1’-Bls(3-sulfonatopropyl)-4,4’- ipyridinium, radical anion

[Pty(P,0:H,? )4]3‘ +[SPV]™— 1.6x10° fpJoq  Dk. at 600 nmin'soln. contg. 2.7 x 1075 85A161

[Ptz(P205H2)4] +SPV _ mol L™ [Pty(P;05%7),]* and 5x 10~

mol L™} SPV (0Q).

_19.48 cts-[chhlorobls(l (2-hydroxyethyl)-2-methyl- 5-mtrmm1dazole-N3)]Platmum(lII) ion

719481  Water -
O APTCL* + H,0 — A,P(H,0)C12* 71x10%7) pr. Dk. in N,O-satd. soln. contg. A,Pt'Cl;  85A090
+CI for loss of second C1-, k= 820§~

- ‘Subsequent second-order decay (k=5 x
107 L mol !y may répresent
disproportionation of product.

19.'4_9_' cis-Dichlorobis(isopropylamine)-trans-dihydroxyplatinum(IV), OH reaction product
/19.49.1 - Water

PC1,(OH);(2-PiNH,),/OH $H0 > L1x103s7! . p.r. D.k. in N,O-satd: soln. contg. 2.5 107 85A09C
Pt(H,0)CI(OH),(2- PrNH2)2 +CI” mol L™ complex for loss of second CI7,

k=20s" Subsequent slower decay (k

<10°L mol'1 ) may represent

disproportionation of product.
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TaBLE 20. Rate constants for rhenium transients

No. Reaction k@mol's™ty pH I #(°C) Method Comment Ref.
20.1 Rhenate(VI) ion
20.1.1 Rhenate(VI) ion
ReO2” +Re0,> - 1.7x10° 7 pr. D.k. at 290 nm in Ny-satd. soln. contg.  85A234

0.1 mol L™! zerr-BuOH and ReO,". .
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TABLE 21. Rate constants for thodium transients
b&s. Reaction k(L mol™! sh pH 1 t(°C) Method Comment Ref.
21,1 Chlorotris[3-(diphenylphosphino)benzenesulfonato]rhodate(0) ion
21.1.1 Hydrogen ion
RhCl(dpm);*~ + H* — 6.0x10° 5 p.L. Ar-satd. soln. contg. 0.12 mol L™} 87F040
RhCI(H)(dpm);>~ RhCl(dpm);>~, 0.2 mol L rer+-BuOH
and 0.02 mol L™! phosphate.
1.2 ns-Pentamethylcyclopentadienyl(2,2’-bipyridine)rhodium(l) ion
21.2.1 Hydrogen ion
(CsMes)Rhl(bpy) + H* - 1.6 x 108 acid p.rL. Soln. contg. 5% 2-PrOH and 87N149
(CsMes)RMTH(bpy)* (CsMes)Rh T (bpy)L* (L = I” or OH").
21.3  Tris(2,2’-bipyridine)rhodium(I) ion
21.3.1 First-order reaction
Rh(bpy)3* -> Rh(bpy),* + bpy 5.0x 104571 p.r. P.b.k. at 500 nm in'soln. contg. 103 mol  83A046
. L™ Rh(bpy);** and 0.1 mol L™ 2-PrOH.
21.4  Tetrakis[p-(1,3-diisocyanopropane)]dirhodium(I)(II) ion
214.1 Tetrakis[p-(1,3-diisocyanopropane)jdirhodium(I)(Il) ion
Rhy(1,3-diisocyanopropane)>* + 1.7 x 107 0.3 25 fp. D.X. in soln. contg. (1-10) x 1078 mol 79A167
Rh,(1,3-diisocyanopropane),>* — 4%10° -0 L™ [Rhy(1,3-diisocyanopropane),],¢*
[Rhy(1,3-diisocyanopropane),1,5* and 1 NH,SO,,.
21.4.2 Sulfatoiron(II) ion
Rh2(1,3-diisocyanopropane)43" + 6.9 x 10* 0.3 25 fp. D.k. at 440 and 700 nm in soln. contg. T9A167
FeSO,+ = [Rhy(4,3-diisocyanopropane),1,%*, (0-7)
x 10™ mol L™} FeSO,* and 1 N H,S0,.
215 ns-Pentamethylcyclopentadienyl(2,2’-bipyridine)(hydroxy)rhodium(II) ion
2151 n5-Pentamethylcyclopentadienyl(z,z’-bipyridine)(hydroxy)rhodium(ll) ion
(CsMes)Rh(bpy)(OH) + 1.6x10%s™! p.L. Soln. contg, 5% 2-PrOH and 87N149
(CsMes)Rh(bpy)(OH) — (CsMes)Rh T (bpy)(OH)*; reaction
(C5Me5)Rh1(bpy) + between first- and second-order; k may
(CsMes)Rh™(bpy)(OH)* + OH represent ligand loss followed by rapid
disproportionation.
21.6 m°-Pentamethylcyclopentadienyl(2,2’-bipyridine)(iodo)rhodium(ID ion
21.6.1 11S-Pentamethylcyclopentadienyl(2,2’-bipyridine)(iodo)rhodium(II) ion
(CsMes)Rh(bpy)(D) + 1.6x10°s7! p.r. Soin. contg. 5% 2-PrOH and 87N149
(CsMes)Rh"(bpy)(D) ~ (CsMes)Rh™(bpy)(D)*; reaction between
(CsMes)Rhi(bpy) + first- and second-order; k may represent
(CsMes)RhM(bpy)(Dy* + T ligand loss followed by rapid
disproportionation.
21.7 Aquatriamminerhodium(Il) ion
21.7.1 Water
Rh(NH;);H,0%* + HyO - 4057 4 pr. Condy. change from NH, + H* - NH,* 751128
RI(NH3),(Hy0),>" + NH3 in Ar-satd. soln. contg. 0.5 mol L™
tert-BuOH and 1073 mol L™!
Rh(NH3)5C1%* or Rh(NH;)sH,0%*.
21.8 Tetraamminerhodium(I) ion
21.8.1 Water -
Rh(NH3),2* + H,0 - Rh(NH;);H,0%*  3.5x 10?5 4 p.r. Condy. change from NH; + H* —» NH,* 751128
+NH; in Ar-satd. soln. contg. 0.5 mol L™! fert-

BuOH and 1073 mol L™! Rh(NH3)sC1**
or Rn(NH3)sH,0%,
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TABLE 21. Rate constants for thodium transients — - Continved

No. 'Reaction k@ mortsh

S pH. " 1. . #(°C) Method. ~ Comment
21.8 T_etraammincrhodium(ﬂ) ion — Continued
2132 Oxygen '
Rh(NH3),2* + O, — Rh(NH;),0,%* 3.1x 108 4 p.r. Pk, at 260 nim in soln. ‘contg; 0.5 mol
e L7} tert-BuOH, 107> mol L1
Rh(NH;)sH;0%* and various JO5].
21.8.3 * Tetraamminedibromorhodium(III) ion
Rh(NH;),>* + Rh(NH;),Br;* - ~1.4x 108 4 p. Estd. from condy:. increase in‘Ar-satd:
Rh(NH3)43+ + Rh(NH3)4Br, soln; contg. 0.5 mol L'l tert-BuOH and
1073 mol L~ Rh(NH,),Br,*.
21.84 Tetraamminerhodiumiil) ion
Rh(NH,),2* + Rh(NH;),2* - ~6%10° 4 pir. Estd. from dependence of chain length in
Rh(NH;);* + Rh(NH;);* the Rh(NH;),%* + Rh(NH;),Br,"
reaction' on dose fate in Ar-satd. soln. -
21.9 ~1,3,6,8;10_,13,16,19f0ctaazabicyclo[6.'6.6]eicosanerhodium(l]) ion
219.1 _ First-order reaction
Rhg(sep)?* — Rh(sep)** 055! 6.9 25. .pr. Dik. at 340 nm in He-satd. soln. contg.
(1-10) X 10~ mol L~ Rh(sep)** and
'0.02 mél L phosphate buffer; réaction
could involve feduction of water.
21,10 Bis(2,2’-bipyridine)rhodium(II) ion
21.10.1 Bis(2,2’-bipyridine)rhodium(H) ion )
Rh(bpy),?* + Rh(bpy),2r = S17%108 8.9 25 - pr. Soln. contg. Rh(bpy)3(OH),* and 2-
[Rh(bpy) I+ : PrOH. Reaction is pH dependent due ta
: : different aquated forms involved. ‘The
dimer dissociates to Rh(bpy),(OH);* +
Rh(bpy),” with k=9 x.1073s74.at 25 °C-
and k=8x102s at 60 °C.’
21.11° Tris(2,2’-bipyridine)rhodium(I) ion
21.11.1 ' Firsf—ol;der reaction )
Rh(bpy);2* — Rh(bpy),>* +bpy 0.3s7! 5,8.1 fpfoq.  D. k.in soln contg; Ru(bpy);**
: ‘Rh(bpy);**(0Q) and EDTA.
065! 8.8 25 pr. Soln. contg. Rh(bpy)a®*; 0.1 mol L™ 2—
: PrOH and negligible [bpy]; k=4.3 s~ Lat:
50°C; k;=3x10% Limol 57",
04557 3-10 pI. Dxk. andpbk.in Ar-purged soln.: contg.
: (2.5-50) x 107% mol L™ Rh(bpy);** and
0.1 mol L™ formate ion or 0.1 mol L!
2-PrOH.
21.11.2 Bis(2;2’-bipyridine)rhodium(I) ion ‘
Rh(bpy)s* + Rh(bpy),>* > Rh(bpy)s>* 3x 108 8.9 25  pr Pbk. at 510 nm in soln. contg.
+Rh(bpy),* Rh(bpy);** and Rh(bpy),(OH);".
21113 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradecanesilver(Il) ion
Rh(bpy)32+ + Ag(aneN)** — 1.3x10% 4 0.04 pr
Rh(bpy);** + Ag(aneN )"
21.114 Oxygen
Rh(bpy);?* + 0, = Rh(bpy);>* + 0, 4.9 x 10 73 p.L. D.k. 4t 250 nm in N,O-satd. soln. contg.
29% air, Rh(bpy);>+ and formate jon.
21.11.5 1,1’-Dimethyl-4,4*-bipyridinium
Rhbpy)3™ + MV”™ — Rh(bpy); ™+ 4x10° 8.1 fploq Pbk.in soln.contg. .3 107° mol L1

My

Ru(bpy)s**, 5 x 10> mol L™ Rh(bpy)s**

(0Q); 0.1 mol L™ TEOA arid (0.3-3) X

10~ mol L‘l MV%,

"Ref.

751128

751128

751128

83A298

%3A046

87A460

83A046

81A134

83A046
¥8A334
81A134

21N003
794317
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TABLE 21. Rate constants for rhodium transients — Continued

!4@ v ‘Reaction k(@ mol™! sl pH I #(°C) Method Comment Ref.

12 ns-Pentamethylcyclopentadienyl(2,2’-bipyridine)hydridorhodium(]]l) ion
21.12.1. Hydrogen ion
/(CsMes)Rh"H(bpy)* + H* = H, + 1.8x 103 <2 p.r. Soln. contg. 5% 2-PrOH and §7N149
(CsMes)RR"(bpy)** (CsMeg)RhT(bpy)L* (L =" or OH").
Reaction accompanied by ligand
addition to reform (CsMes)Rh™(bpy)L*.

'i1,13 Tetraammine(superoxido)rhodium(III) ion
21:13.1 Tetraammine(hydrido)rhodium(II) ion
Rh(NH,),0,%* + Rh(NH;),H?* - <4x107 1 fp. P.bk. at 240 nm in soln. contg. 0.1 mol  79A004
Rh(NH,),0,H2* + Rh(NH,),2* L' HCIO, and Rh(NH,)H?*; estd.
assuming chain reaction involving
k(lllh(NH4)42* +0,)=3.1'x 108 L mol™!
s,
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TABLE 22. Rate constants for ruthenium transients

No. Reaction k@Cmollsl) pH I H°C) Method Comment Ref.

22.1 Pentaammine(dinitrogen)ruthenium(l) ion
22.1.1 Pentaammine(dinitrogen)ruthenium() ion

Ru(NH;)sN,* + Ru(NH;)sN,* — 1.4x%10° 20 pr D.k. in soln. contg. MeOH or fert- 710234
Ru(NH,)sN,2* + Ru(NH,)sN, BuOH and Ru(NH;)sN,2*.

22.2 Bis(2,2’-bipyridine)bis(cyano)ruthenate(II) ion, electron adduct
2221 Bis(2,2"-bipyridine)bis(cyano)ruthenium(II) ion

Ru(bpy),(CN),~ + Ru(bpy),(CN),* 2.0x 1010 . f.p./pi D.k. at 540 nm in deaerated soln. 84A177
- contg. 10~* mol L1 Ru(bpy),(CN),.

223 Tris(2,2"-bipyridine)ruthenium(Il) ion, electron adduct
22.3.1 First-order reaction

Ru(bpy);* — 025! 11-13 pr. D.k. in soln. contg. Ru(bpy);>*; T8A068
independent of [OH"], [Ru(bpy);**],
or nature of the alcohol used to
generate the reducing radicals
(. CHzo_, CH3CHO_, or (CH3)2CO-),

radiation dose <2.5 Gy.
22,32 Cobalt(I) ion
Ru(bpy);* + Co?* - Ru(bpy)s** + <1x10* 25 fpJrq  Soln. contg. Ru(bpy);?*,0.5mol L™  82A278
Co* ascorbate ion (RQ) and 0.5 mol L™!

ascorbic acid.
22.3.3 Hexaamminecobalt(III) ion

Ru(bpy)s* + Co(NHg)¢>* - 2.7%10° 06 1.0 23  fp/rq  Dk.at510 nmin Ar-satd. soln. 86A161
Ru(bpy);** + Co(NH3)?* contg. 0.1 mol L™! Bu?* (RQ), (3-4) x

107° mol L™ Ru(bpy)s**, 0.25 mol

L' HCI and (0.36-2.92) x 10~* mol

L™ Co(NH3)6>*. .

3.5x10% 1 ~107 pr. 84A255
22.3.4 Tris(ethylenediamine)cobalt(ITI) ion
Ru(bpy)s* + Co(en);** — Ru(bpy);>* 23x10° 06 1.0 23 fp/rg Dk at510 nm in Ar-satd. soin. 86A161
+ Co(en);?* contg. 0.1 mol L™! Eu?* (RQ), (3-4) x

107 mol L™! Ru(bpy);%*, 0.25 mol
L' HCI and (0.77-3.54) x 10~* mol
L1 Co(en)s?.

32x 108 1 -0 p.L. 84A255
22.3.5 2,2'-Bipyridinecobalt(I) ion
Ru(bpy);* + Co(bpy)** - 7% 108 7.3 25 fpJjrq  Soln. conig. Ru(bpy);>*,0.1 mol L™ 82A278
Ru(bpy);>* + Co(bpy)* ascorbate ion (RQ) and 0.01 mol L™
phosphate.
223.6 4.4’-Dimethyl-2.2"-bipyridinecobalt(II) ion
Ru(bpy);* + Co(4,4’-Me,bpy)** — 3x 108 7.3 25 fpJ/riq  Soln. contg. Ru(bpy)s>*,0.1 mol L™  82A278
Ru(bpy)s>* + Co(4,4’-Me,bpy)* ascorbate jon (RQ) and 0.01 mol L™
phosphate.
223.7 Tris(4,4'-dimethyl-2,2"-bipyridine)cobalt(II) ion
Ru(bpy)s* + Co(4,4"-Me,bpy);2* ~ 3x10° 73 25 fp/rg  Soln. contg. Ru(bpy);?*, 0.1 mol L™  82A278
Ru(bpy)s>* + Co(4,4’-Me,bpy)s* . ascorbate ion (RQ) and 0.01 mol L™
phosphate.

2238 5,7,7,12,12,14-Hexamethyl-1,4,8,11-tetraazacyclotetradeca~4,14-dieneéobalt(lI) ion

Ru(bpy)s* + Co(4,14-dieneNy)** - 1.8x 108 25 fpfrg Dk insoln. contg. Ru(bpy)s**and  79F046
Ru(bpy)s?* + Co(4,14-dieneN,)** Eu®* RQ).
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TABLE 22. Rate constants for ruthenium transients. — ‘Continued
 k@mol™'sh -pH 1 "H°C) Method . - Comment “Ref.
223 Tris(2,2"-bipyridine)ruthenium(Il) ion, electron adduct — Continued
%“22;3;9' : 1,3;6,8,10;13,16,19-Octaazabicydo[6.6.6]eicosane¢obalt(ﬂl) ion
‘Ru(bpy);* +Co(sep)>* = Ru(bpy)i®*  >2x10° 06 1.0 23 fp/rg Dk at510 nmin Ar-satd. soln; 86A161
4+ Co(sep)®* o contg. 0.1 mol L™} Eu?* (RQ), (34) x .
) 1075 mol L~ Ru(bpy);2*, 0.25. mol. .
- L HCI and (0.86-2.85) x 10~ miol
L™ Co(sep)**. Lower limit due to
_ reaction of E\iz'f with Co(sep)>*.
22310 Tris(2,2"bipyridine)cobalt(M ion
Ru(bpy)s* -+ Colbpy)s** — 1.6 x10° 1 ~1073 p.r. Dk in soln. contg: Ruibpy);**and  78A068
Ru(bpy)s** + Co(bpy)s™*- ’ 0.1 mol L™! CH,0H:
‘22.3.11. Bis(dimethylglyoximato)methylcobalt(Ill) difiuoroborate :
Ru(bpy)s* + CH;Co((dmg)BF,); > 32x10° 06 1.0 23 fpig  Dk.at510nmin Arsatd. soln.  86A161
‘Ru(bpy);** + CH;Co((dmg)BF,),” " contg.” 0.12' mol L™ ascorbate (RQ),
SR . . : (3-4) x 1075 mol 1.1 Ru(bpy),?*, 0.25
mol L™} HCl and (0.14-0.97) x 10~
mol L™ CH,Co((dmg)BEy),.
122312 Chromium(ID) ion B
“Ku(bpy)s” + Cr** = Ru(bpy)s2* + 4.6x10° 06 1.0 23  fp/rg - Dk.at510 nmin Ar-satd; soln. .- 86A161
(o' . : : contg. 0.1 molL~" Ev?*" (RQ), (3-4) x
2107 mol L~! Ru(bpy)s?*,0.25 mol - .
L~! HCl and (2:8-45).x 1074 mol L"!
o CrCl,.
22313 Pentaaqua(trifiuoromethyl)chromium(III) fon
Ru(bpy)s* + (H,0)sCrCF2* - ‘<5%10° 06 1.0° 23 fp/rq  Dk.at510 nmin Ar-satd. soln. 86A161
, " contg: 0.1 mol L1 Ei®* RQ); (3-4)x . -
1075 mol L™ Ru(bpy);2*,0.25 mol
L™ HCland'(2.2-11.3) % 10~ .mol
» L™ (H,0)4CrCF;2*,
22314 Pen&aquﬁ(m_eEMethyl)gh;dmimn(ﬂn ion » _
‘Ru(bpy);* + (H,0);CiCH,0CH;>* -+ 2.2 105 06 1.0 23  fp/rg.  Dk.at 510 nm in Ar-satd. soln. 86A161
‘Ru(bpy);?* + (H;0)sCrCH,0CH;* contg. 0.1 mol L™V Eu?* (RQ); (3-4) X
' S ) 107 mol L™! Ru(bpy);2*,0.25 mol
L~! HC! and (1.56:7.80) x 10~ mol
L™ (H,0)sCrCH,0CH, .
22315 Pentaaqua(dichloromethyl)chromium(II) ion
Ru(bpy)s* + (H;0)sCrCHCL?* - 2.1x10 06 1.0 23  fp/iq Dk at’510 nm in Ar-satd. soln. 86A161
Ru(bpy);2* + (H,0)sCrCHCl,* contg. 0.1 mol L™! Eu?* (RQ), (3:4) x
1075mol L™} Ru(bpy),2*, 0.25 mol
L~ HCl and (0.90-3.89) x 10~* mol
R L™ (H,0)sCrCHCL .
22:316 ' Pentaaqua(benzyl)chromium(II) ion .
* Ru(bpy)s* + (H,0)sCrCH,C¢Hs2* — 3.2x107 06 1.0 23 fpfrg Dk at 510 nm in Ar-satd. soln. 86A161
Rui(bpy);™* + (H,0)sCrCH,CeHs* - contg: 0.1 mol L™ Ev?** (RQ), (3-4) x
' 1075 mol L™ Ru(bpy);2*; 0:25 mol
L™ HCl and (0.18-2.14) x 10~ mol
o _ L™ (H,0)sCrCH,CeHs*.
223.17. Pentaaqua(4-pyridiniomethyl)chronium(II) ion
Ru(bpy);* + 14%10° 06 1.0 23 fpirg Dk. at 510 nm in Ar-satd. soln; 86A161
- 4-{(H,0)sCrCH,]CsH,NH> - : - contg. 0.1 mol L™ Ev?* (RQ), (3-4) X
.Ru(bpy)s**+ 107 mol L™ Ru(bpy),2*, 0.25 mol
L™ HCl and (7.6-39.8) x 107 mol

4-[(H,0)5CrCH;ICH,NH

L™ 4-[(H,0)5CrCH,JCsH,NH>.
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TABLE 22. Rate constants for ruthenium transients — Continued

No. Reaction k@Lmol!s™) pH [ t(°C) Method Comment Ref.
22.3 ‘Tris(2,2'-bipyridine)ruthenium(Il) ion, electron adduct — Continued
223.18. Pentaaqua(4-methylpyridine)chromium(III) ion
Ru(bpy);* + 42x108 06 1.0 23 fp/rq D.k. at 510 nm in Ar-satd. soln. 86A161
(H,0)sCrNCsH,-4-CH5> — contg. 0.1 mol L™! Ev?* (RQ), (3-4) x
Ru(bpy)s>* + 107> mol L™! Ru(bpy);*, 0.25 mol
(H,0);CiNCsH,-4-CH,2* L' HCl and (0.97-3.69) x 10~ mol
‘ L~ (H,0)sCtNCsH,-4-CH,>*.
22.3.19 Pentaaqua(pyridine)chromium(III) ion
Ru(bpy);* + (H,0)sCr(NCsHs)** — 5.5x10° 06 1.0 23 fp/frg Dk at510 nmin Ar-satd. soln. 86A161
Ru(bpy)s2* + (H,0)sCr(NCsHs)?* contg. 0.1 mol L™ Eu?* (RQ), (3-4) x
107 mol L™! Ru(bpy);**, 0.25 mol
L' HCl and (1.22-6.12) x 107 mol
L™ (H,0)sCINCsH;™.
22.3.20 Pentaaqua(3-chloropyridine)chromium(III) ion :
Ru(bpy)s* + 1.3x10° 06 1.0 23 fp/q Dk. at 510 nm in Ar-satd. soln. 86A161
(H,0)5Cr(NCsH,-3-Cly** — contg. 0.1 mol L™! Eu?* (RQ), (3-4) X
Ru(bpy)s>* + 107° mol L™ Ru(bpy);*, 0.25 mol-
(H,0)sCr(NCsH,-3-CD?** L' HCl and (1.02-4.5) x 10~* mol
L~ (H,0)sCINCsH,-3-CI>*.
22321 Pentaaqua(3-cyanopyridine)chromium(III) ion
Ru(bpy)s* + 2.6x%10° 06 1.0 23 fpJrq  Dk.at 510 nmin Ar-satd. soln. 86A161
(H,0)sCr(NCsH,-3-CN)** — contg, 0.1 mol L™ Eu?* (RQ), (3-4) x
Ru(bpy)s** + 107% mol L™ Ru(bpy);2*, 0.25 mol
(H,0)sCr(NCsH,-3-CN)>* L~ HCl and (0.73-2.70) x 10™* mol
L™ (H,0);CINCsH,-3-CN3+,
223.22 Tetraaquabis(pyridine)chromium(II) ion
Ru(bpy)s* + cis~(H,0),Cr(py),>* — 15x10° 06 1.0 23 fpJsrg DXk at510 nmin Ar-satd. soln. 86A161
Ru(bpy)s>* + cis-(H,0),Cr(py),** contg. 0.1 mol L™ Eu®* (RQ), (3-4) x
1075 mol L™ Ru(bpy);2*, 0.25 mol
L~! HCI and (0.40-4.48) x 10~ mol
, L™ cis-(H,0),Cr(py),>".
22323 Tetraaqua(2,2’-bipyridine)chromium(II) ion
Ru(bpy):{" + (1120)4Cr(bpy)3+ — 1.8 x 10° 0.6 1.0 23 f.p./rq D.k. at 510 nm in Ar-satd. soln. 86A161
Ru(bpy);>* + (H,0),Cr(bpy)** contg. 0.1 mol L™! Ev?* (RQ), (3-4) x
107 mol L™! Ru(bpy);>*, 0.25 mol
L' HCl and (1.12-4.49) x 10™* mol
Ll (1,0),Cr(bpy)**.
22324 Copper(l) ion
Ru(bpy);* + Cu®* - Ru(bpy)s>* + 3.9x10° 66 0.04 25  pr Dk. at 510 nm in soln. contg. 78A090
Cu? 52x108 66 05 Ru(bpy);?*, 0.5 mol L™ rerr-BuOH
and cacodylate buffer.
3.4x10°8 6-7 <0.0002 24 fpJpi D.k. at 510 nm in soln. contg. 2 X 771093
1075 mol L™! Ru(bpy),2* and (2.6-39)
1076 mol L™! Cu?*.
22325 Europium(III) ion
Ru(bpy);* + Eu** — Ru(bpy)s2* + 2.7% 107 1.3 05 25 fp/eg DXk at490-510 nmin soln. contg.  78A087
Eu?* (03-3.0) x 1074 mol L' Ru(bpy)s?*. 767412
~0.1 mol L' En?* (RQ) and 0.05 mol
L' H"
22.3.26 4,7,13,16,21-Pentaoxa-1,10-diazabicyclo[8.8.5]tricosaneeuropium(III) ion
Ru(bpy);* + [Eu2.2.11* - 70x10% 1 22 fp/rq Dxk.at 500 nm and pb.k. at454nm  86E195
Ru(bpy);** + [Eu 2.2.1J%* in deaerated soln. contg. Ru(bpy)s>*,

excess [Eu 2.2.17** (RQ) and 1 mol
LKaL



Ru(bpy);?* and 0.1-1.0mol L} _
N2,50; (RQ).
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~ TaBLE 22 Rate constants for ruthieniuri transients -~ Continued
MNo.. ‘Reaction B Ck@mollsTh . -pH 1 #°C) Method Comment " Ref.
22 'Ii'is(Z,Z'-bipyridine)ruthenium(Il) ion, electron adduct — Continued .
422327 Nitrite ion
“Ru(bpy);* + NO,™ - 2.5%107 -7 pr. Dik. at 510 nm in soln. contg. - 720381
: : Ru(bpy);2* and 0.5 mol L™ ters-
BuOH.
22328 1;4,8;11’-Tetramethyl-1,4,8,11'-tetraa7acyclotetradechnenickel(ﬂ) ion -
" Ru(bpy);’ +Ni(Me,{14JaneN?* - = 5.1x108 06 10 23 fpfrg Dk at510 nm in Ar-satd. soln. 86A161
‘Ru(bpy)s>* + Ni(Me,[14]aneN,)* : : _contg: 0.12 mol L™ ascorbate (RQ),
' (3-4) x 1075 mol L~ Ru(bpy)s?*, 0.25°
mol L™ HC, and (1.05-4.04) x 10~
mol L™! Ni(Me,[14]aneN)*.
:22.3229 - Tetracyanonickelate(II) io.
: Ru(bpy)f +Ni(CN),>~ > . 41x107 11 pt. D.xk. in soln. contg. Ru(bpy)f'f and - 78A068
~ Ru(bpy);®* + Ni(CN),>~ 0.1mol L' CH;0H,
723:3.30  Oxygen o
Ru(bpy)s*+ 05— Rulbpy);>* + 0,7 55x10° 69 004 fp/rq  DX.in soln. contg. 10~ mol L! 81A042
- ST : Ru(bpy);>*, hydroquinone (RQ) and
24x10*mol L1 0,. .
4x10° - 05 25 fp/ig Dk at500nmin soln. contg. 78A087
Ru(bpy);** and Fe(CN)¢*~ (RQ).
74%10° o1 pi. ‘Dk. in‘soln. contg. Ru(bpy)s** and  78A068
0.1 mol L™ CH,0H.
7.2%10° 6-7 24 fp/pi Dk at510nmin soln. contg, 2 x: 771093
' 1075 mol L™ Ru(bpy);?* and (0.5+
‘ o 29)x10°¢mol L 0,
22331 Pentasmmine(chloro)osmivm(III) ion
. Ru(bpy)s* +Os(NH,)sCI** ~ 1.0x 10° 13 05 25 fpfrg  Dk.at490nminsoln. contg. 107 . 82A145
“Ru(bpy);2* + Os(NH;)sCI* : mol L™ Ru(bpy);?*, (0.5-2.0) x 1073
mol L™ Os(NH;)sC1?*, 0,03 mol L™
Eu**(RQ), 0.45 mol L~! NaCl and
_ 0.05 mol'L™! HC1.
22;3.32‘ Ethylgnediaminetetraacetatoosmate(lll) fon
“Ru(bpy);* +OsEDTA” —~ Ru(bpy);2* = ‘1.1 x 10° 45 05 25 fp/q Dk at490 nminsoln. contg. 82A145
" +0sEDTAZ Ru(bpy);**, 1.0 miol L™! ascorbate o
ion (RQ) and OsEDTA™.
22333 Chlorutris[3-(diphenylphosphino)benzenesulfonatojrhodate(t) ion
‘Ru(bpy)s* + RhCl(dpm);*>~ — 1.9 x10¢ 50 fp/rg  Dk. at 500 nm in soln. contg. 87F040
'Ru(bpy)32* + RhCl(dpm)34" Ru(bpy);2*, 0.1 mol L™! ascorbate
' ) ion (RQ) and RhCl(dpm),>.
:22334  Tris(4,4'-dimethyl-2,2" ~bipyridinerhodium(III) ion
 Ru(bpy)s* + Rh(4,4'-Me,bpy),** - 3.7x10° 45 05 25 fpfrg DXk at490 nmin soln. contg. 82A145
Ru(bpy);>* + Rh(4:4:Me,bpy);>* Ru(bpy);?*, 1.0 mol L™ ascorbate
a T : ion (RQ) and Rh(4,4'-Me,bpy);>*.
22335 Hexaammineruthenium( II) ion
“Ru(bpy)s* + Ru(NHz)g>* T47x10% 0.5 25 fp/iq Dk at 500 nm in soln. contg. 78A087
Ru(bpy);** + Ru(NHy)s** Ru(bpy);** and Ru(NH,)¢>* (RQ).
22.3,36 'Tk-is(z,z’-bipyridine)mthenium(m) ion
Ru(bpy);* + Ru(bpy);** - 34x10° 46 24 pr. D.k.at 510 in Ar-satd. soln. contg. .  78A070
2 Ru(bpy)s?* 0.5 mol' L™! tert-BuOH; 2'x 10”3 mol .
L™ Ru(bpy);* and 10~ mol L
, Ru(bpy);™.
22337 Sulfite radical ion '
Ru(bpy);*+80,"™ — <10° 25 fp/iq  Pbk.insoln contg. 5x10° molL™! 79F045
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TABLE 22, Réte constants: for rathenium t.ravnsien_ts'« ~ . Continued

1(°C) Method Comment

%107 mol L™ 4-chlorophenox1de

ion (RQ)

No. Reaction k@ mol'-llfs"lj:” pH. T ' Ref.
223 ',Tris(2,2" -bipyridine)ruthenium(Il) ion, electron adduect — Continued
‘22338  Samarium(iIl) ion. ' _
Ru(bpy)3 +Sm>* — Ru(bpy)32+ + x10* 06 10-158. 23 fpsig Dk at510.nminAr:satd.soln. 86A161
Sm?* ' contg: 0. mol L™! Ev?* (RQ), (3-4) x
1075 mol L1 Ru(bpy),%*, 0:25-mol
L~ HCl and (0.07-0.14) X107 mol .
"L‘ Sm(III) perchlorate

22339 Ytterbmm(ﬂl) ions
Rubpy)s*+ Yb3“ > Ru(bpy) 2 12x10° 06 1.0 23 fpirq - Dk.at5106min Arsatd. soln. 86A161
Yo¥ : " contg: 0.1 mol L™ Bu?* (RQ), 3-4) X

y 10> mel L Ru(bpy)gz'*, 0.25mol’
L7 HCl and (0.01-0.05) x 10~ mol -
_ e Yb(CIOs.

223.40 - Ascorbate radical anion- o
Ru(bpy);* + A"+ H* — Ru(bpy);** 1x10° 4 fp/q ' Dk at 500nm in soln. contg;: 0.5 mol 79-170_,45
+AH™ - L ascorbic acid; 0.5 mol: e i

o 'ascorbanc_ ion (RQ)-and:5 107>-mol:
: L™ Ru(bpy)s®*.
©22.3.41 "14.Renzaquinone »
" Ru(bpy);* +Q = Rulbpy)s?* + Q' >2x10° .69 004 fp/rg Dk in soln. contg: 10~ mol L™ 51A042
: ’ ’ . Ru(bpy)—f*, hydroqumone RQ a
1074 mol L! benzoqumone

223.42 2,2’-B1pynd1ne, con)ugate acld _ )
Ru(bpy)s*+bpyH* - Ru(bpy) 2x10° 25 fphq Soln. contg. Ru(bpy)s?*, 0.1-mol L™t  82A278
“bovH' o ‘ ascorbate ion (RQ), 0.01'mol ™"

phosphate and hipyridine... .
22343 l,l'-Bis(4-sulfonatbben'zyl)-4 4’-bipyridinium zwitteripn .
Ru(bpy)* + BSV ku(bpy)32+ + 57x10° 10 24 pr. P.bk. at 590 nririn soln..contg. 0. o1 . .85A064
BSV'~ : : mol L sert-BuOH, 2 x 10> mol L™
BSVand6:6x10 mol L1
. Ru(bpy)s>*.
22344 4-Bromophenoxyl .
-Ru(bpy);” + 4-BrC¢H, 0" — 1.0x 10_m 12,7 0.05 23 f.pqu ©, Dk.at510 nm in soln.. contg (1-2) X ",8‘2A3’65
Ru(bpy);>* + 4-BrCgH,0" ‘ © 1074 mol Lt Ru(bpy)32+ and (0:1-40).
B ) %107 mol L1 4- bromophenomde
ion (RQ)

22345 Carbon dioxide radical anion B
Ru(bpy);*+CO,"” — ' 1.9x10° ~7- pr. Pbk.at:390.nmin Ar-satd soln. . 91A218
Ru(bpy),(bpyCO,) ' 12 : contg. (5-10)x 10" mol 1.1

o ‘ Ru(bpy)32+ and 0.5 mol L formate
ion:value obtained from’ computer’
fit. Product: undergoes protonauon by
H;_O and H2P04 5 _290 T and
3.2%10° L'mol~! 671, respectively.

22346 4-Carboxyphenoxyl cnn]ugate base v
Ru(bov).t +4-"0,CCH,O" ~. 9.8% 109 127 0.05 23 fpJtrq. . Dk:at510nm in soln. contg. {1-2) % - 82A365

%+ 4.470,CCH,0™ 16 mol L% Ru(bpy),?* and (0:1-40) -
x 1073 mol L™t 4 hydroxybenzoatc
dianion (RQ)

22347 4.7\ sphenoxyl
Rubpy);  CICgH 0 — - 1.0x10% 127 0.05 - 23 fp/q Dk at510 nm in soln. contg. (1-2) X 82A365
‘Ru(bpy);?* = -CICH,0™ 10~*mol L™ Ru(bpy);* and (0:1-40)
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TABLE 22. Rate constants for rathenium transients’ <~ Continited

Réaction Ck@mel™sh) ¢ pH " #°C) Method . Comment Ref.

P ~Tris(2,2"-bipyridine)ruthenium(Il) ion, electron adduct — Continued
‘32348 1,1'-Dimethy}-4,4'-bipyridinium ‘
‘Ru(bpy)s* + MV2* - Ra(bpy)s?* + 3.5%i0° 13 01 pr. . Pbk.at602nmin N,O-satd. soln.  -91A081
My ' ‘ contg. 0.13 mol L™! 2-PrOH,” 91A198
Rufbpy);**and MV?; k, =2.1 x 1074
L mol™" 5! calculated from X, and

ke
1.6 x10° 45 05 '25 fpfrg Dk at 490 nm in soln. conrg. 82A145
Ru®bpy);2*; 1.0 mol L™ ascosbate -
ion (RQ) and MV, ‘
92349 Duroquinone
Ru(bpy);* +DQ = Ru(bpy)s?* + 40x10° 67 24  fp/pi Dk at510nminsoln. contg. 2% 771093
b {0.0] od ' 107 mol L™ Ru(bpy),?* and (061~

3.0)x 108 mol L™ DQ.-
42350 4-Ethoxyphenoxyl

Ru(bpy)s* + 4EtOCcH0° = 1.2 %100 127 005 23 fp/nq DXk.at510nminsoln contg. (1-2)x 82A365
“Rofopy);>* + 4-BIOCgH,0™ 107 mol L™ Ru(bpy)s* and (0.1-40)
R : % 1073 mol L™ 4-ethoxyphenoxide
a(RQ). )
'22:3.51 - 4-Ethylphenoxyl’
Ru(b_py)3+ +4-BtC;H, 0" — 72x10% - 12.7 0.05 23 fp/rg D.k. at 510 nm in soln. contg: (1-2) x 82A365
Ru(bpy)y* + 4-BeCeH,0” 10™* mol L~! Ru(bpy);* and (0.1:40)
RN e : x 107 mot L™ 4-ethylphenoxide ion
. RQ).
2352 ' 2:Hydroxy-2,2-dimethylethy;
 Rufbpy);* +'CH,C(CH;),0H ~ 19%10° ~7- pr. Pb.k. at 390 nm in Ar-satd. soln. 91A218
Ru(bpy),[bpyCH,C(CH;),0H}* 12 contg. (5-10) % 107 mot L

Ru(bpy);>* and 0.5 mol L™ terr-
BuOH; value obtained from
computer fit. Product undergoes
protonation by H,0 and HyPO,2", k=
53057 and 1.3 x 10° Lol 574,

respectively.
~223.53 1-Hydroxyethyl
Ru(bpy),*+ CH;CHOH — 1.9%10° pr. Pb.k. at 390 nm in Ar-satd. soln. 91A218
Ru(bpy),(bpyCHOHCH,)* contg. (5-10) x 1075 mol L!

Ru(bpy),>* and 0.5 mot L™ EtOH;

value obtained from computer fit.

Product undergoes protonation by

H,0 and HyPO,2", k= 140 5™} and

1.1 x10° L mol™! 5™, respectively.
.223.54  Hydroxymethyl

" Ru(bpy)s* +*CH;0H = 19x10° p.r. Pb.k. at 390 nm in Ar-satd. soln. 91A218
Ru(bpy);(bpyCH,0H)’ contg. (5-10)x 10 mol L} -

Ru(bpy);** and 0.5 mol L™ MeOH;

value obtained from computer fit.

Product undergoes protonation. by

H,0 and H,PO,*", k=410 s™! and

1.3 % 105 L'mol™''s™, respectively.

223.55 1-Hydroxy-1-methylethy’

Ru(bpy)s* + (CHy),COH —~ 1.9x10° pa. Pbk. at 390 nm in Ar-satd. soln. 91A218
Ru(bpy),{bpyCOH(CH;),1* comtg. (5-10)x 1075 mot 1!

Ru(bpy);>* and 0.5 mol L™ 2-PrOH;

value obtained from computer fit.

Product undergoes protonation by

H,0 and H,P0,*", k = 85 s~ and 3.4

x 10* L mol™ 57, respectively. -
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TABLE 22. Rate constants for ruthenium transients — Continued

No. Reaction k@mol='s) pH I #(°C) Method Comment Ref.

223 Tris(2,2’-bipyridine)ruthenium(Il) ion, electron adduct — Continued
223.56 4-Iodophenoxyl

Ru(bpy);* +4-ICgH,O" - 1.1x 10 127 0.05 23  fp/q  Dk.at510 nmin soln. contg. (1-2) x  82A365
Ru(bpy)s>* + 4-ICgH,0” 10™* mol L™! Ru(bpy);>* and (0.1-40)
%1073 mol L! 4-iodophenoxide ion
RQ.
22.3.57 4-Isopropylphenoxyl
Ru(bpy);* + 4-(CH;),CCeH,0" ~ 1.2x 10 127 0.05 23 fp/rg Dk at510 nmin soln. contg. (1-2)x 82A365
Ru(bpy)s?* + 4-(CH,),CC4H,0™ 10~* mol L™ Ru(bpy);** and (0.1-40)
) %1073 mol L™ 4-isopropylphenoxide
ion (RQ).
22.3.58 4-Methoxy-N,N-dimethylaniline radical cation
Ru(bpy)s* + 9.6 x 10° 7 0.05 23 fpJrq Dxk. at 510 nm in soln. contg. (1-2) x 82A365
[4-CH;0CgH,N(CH,),1™+ — 10™* mot L™! Ru(bpy),>* and (0.1-40)
Ru(bpy);** + 4-CH30C4H,N(CH;), x 1073 mol L™ 4-methoxy-N,N-
dimethylaniline (RQ).
22.3.59 3-Methoxyphenoxyl
Ru(bpy)s* + 3-CH;0CgH,0" — 7.2%x10° 127 005 23  fp/frg Dk at510 nmin soln. contg. (1-2) X  82A365
Ru(bpy);?* + 3-CH,0C(H,0™ 10~ mol L™! Ru(bpy),2* and (0.1-40)
% 1073 mol L™! 3-methoxyphenoxide
ion (RQ).
223.60 4-Methoxyphenoxyl
Ru(bpy);* +4-CH;0CH,0" — 1.2x 101 127 005 23 fpfrg Dk at 510 nmin soln. contg. (1-2) X  82A365
Ru(bpy)s?* + 4-CH;0CgH,0O" 107 mol L™! Ru(bpy);>* and (0.1-40)
X 1073 mol L™! 4-methoxyphenoxide
" ion (RQ).
22.3.61 3-Methylphenoxyl
Ru(bpy)s* + 3-CH;C¢H,O" ~ 8.1 x10° 127 0.05 23 fp/rq D.k. at 510 nm in soln. contg. (1-2) x  82A365
Ru(bpy)s>* + 3-CH;C¢H,0” 10~ mol L™! Ru(bpy),2* and (0.1-40)
% 1073 mol L! 3-methylphenoxide
ion (RQ).
22.3.62 4-Methylphenoxyl
Ru(bpy);* + 4-CH,;CeH,O" — 1.1x 1010 127 0.05 23 fphq Dk at510 nmin soln. contg. (1-2)x  82A365
Ru(bpy);>* + 4-CH;C¢H,0™ 107 mot L™} Ru(bpy);>* and (0.1-40)
% 1073 mol L™! 4-methylphenoxide
ion (RQ).
22.3.63 Phenoxyl
Ru(bpy)s* + C¢HsO" = Ru(bpy)32+ + 53x10° 127 0.05 23  fp./iq Dk. at 510 nm in soln. contg. (1-2) x  82A365
CeHsO™ 10™* mol L™! Ru(bpy);** and (0.1-40)

x 1073 mol L! phenoxide ion (RQ).
22.3.64 4-Phenylphenoxyl

Ru(bpy),* + 4-PhCgH,0" — 7.6%10° 127 005 23 fp/rq Dk at510 nmin soln. contg. (1-2) X 82A365
Ru(bpy)s** + 4-PhCgH,0™ 10~ mol L~! Ru(bpy),* and (0.1-40)
% 107° mol L™ 4-phenylphenoxide
ion (RQ).
223.65 2,4,6-Trimethylphenoxyl : :
Ru(bpy)s* + 2,4,6-Me;sCgH, 0" ~ 1.2x 10 12.7 0.05 23 fp/q D.k. at 510 nm in soln. contg. (1-2) x  82A365
Ru(bpy)s?* + 2,4,6-MesCgH,0 10~ mol L™! Ru(bpy)s2* and (0.1-40)

x 102 mol L1 2,4,6-
trimethylphenoxide ion (RQ).
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TaBLE 22. Rate constants for ruthenium transients — Continued

N " Reaction k@mollsy pH I #(°C) Method Comment Ref.

22.4 Bis(2,2’-bipyridine)(4-carboxy-4'-methyl-2,2"-bipyridine)ruthenium(Il) ion, electron adduct
712.4.1 Pentaammine(1-L-prolyl-L-prolinato)cobalt(IIT) ion

‘[Ru(bpy),(4-CO,-4"-CH;bpy)]” + 72x%x10% . 6.3 25 pr D.k. at 350 and 500 nm in soln. 93A434
Co(NH,)s(Pro),2* - contg. 6.6 x 1075 mol L™!
[Ru(bpy),(4-CO,-4"-CHsbpy)]* + [Ru(bpy),(4-CO,-4’-CH;bpy)I*,

- Co(NHj3)s(Pro),* (13-7.7)x 1075 mol L™!

Co(NH3)5(Pro),?*, 0.13 mol L™ rers-
BuOH and 0.005 mol L™! sodium
acetate buffer; studied between 5 and
50 °C., AH; =15 kT mol ™}, AS} =
-242)mol K7\,

325 Bis(2,2"-bipyridine)ruthenium(IT)(4-carboxy-4'-methyl-2,2’-bipyridine)(prolylprolinato)pentaamminecobalt(III), electron
‘adduct

-22.5.1 Bis(2,2-bipyridine)(4-carboxy-4'-methyl-2,2’-bipyridine)ruthenium(II) ion

[Ru(bpy)»(4-CO-4"-CH3bpy)(Pro),- 6.6 x10% 6.3 p.rI. P.b.k. in soln. contg. [Ru(bpy),(4- 93A434
-Co(NH3)s]'* +  CO,-4'-CHybpy)(Pro),-Co(NH,)s]*,
[Ru(bpy),(4-CO,-4-CHsbpy)]* — ' 0.13 mol L™ terr-BuOH and 0.005
[Ru(bpy),(4-CO-4'-CHybpyXPro),-Co(NHa)s1** mol L™ sodium acetate buffer.

+ [Ru(bpy),(4-CO,-4"-CH;bpy)I’

1326 Bis(2,2'-bipyridine)(2,2’-bipyrimidine)rutheninm(Il) ion, electron adduct
22.6.1 1,1’-Dimethyl-4,4’-bipyridinium
Ru(bpy),(bpm)* + MV 1.5%10° 10-13 0.15 pr. Pbk.at 602 nm in N,O-satd. soln.  91A081
Ru(bpy),(bpm)?* + MV"* contg. 0.1 mol L™! formate ion, 91A198
Ru(bpy),(bpm)* and MV?*; k. =3.7
% 102 L mol™! s™! calculated from .
and k.

22.7 Bis(2,2'-bipyridine)(2,2’-bipyrimidine)ruthenium(II) ion, electron adduct, protonated
22.71 1,1’-Dimethyl-4,4"-bipyridinium

Ru(bpy),(bpmH)** + MV — 1.8x 108 30 014 prI. Pb.k. at 602 nm in N,O-satd. soln.  91A081
Ru(bpy),(bpm)** + MV"* + H* contg. 0.1 mol L™! formate ion, 91A198
‘ Ru(bpy),(bpm)?* and MV**; k. = 4.5
x10* L mol~1s71,

2.8 (2,2'-Bipyrazine)bis(2,2’-bipyridine)ruthenium(II) ion, electron adduct
2281 1,I'-Dimethyl-4,4"-bipyridinium '

Ru(bpy),(bpz)* + MV - 12x10° 10-13 0.15 p.r. Pbk. at 602 nmin N,O-satd. soln.  91A081
Ru(bpy),(bpz)%* + MV** i contg. 0.1 mol L™ formate ion, 91A198
Ru(bpy),(bpz)** and MV?"; k.= 3.1 x
10* L mol™ s calculated from K,
and k.

.'f22.9‘ (2,2’-Bipyrazine)bis(2,2’-bipyridine)ruthenium(Il) ion, electron adduct, protonated
229.1 1,1'-Dimethyl-4,4'-bipyridinium

Ru(bpy),(bpzH)?* + MV — 1.9x10° 30 014 pL. Pbk.at 602 nmin N,O-satd. soln.  91A081
Ru(bpy),(bpz)** + MV** + H* contg. 0.1 mol L™ formate ion, 91A198
Ru(bpy),(bpz)?* and MV?*; k,=9.3 x
10°L mol™! 71,

2210 (2,2-Bipyrazine)(2,2’-bipyridine)(2,2'-bipyrimidine)rutheniom(Il) ion, electron adduct
22101 1,1’-Dimethyl-4,4-bipyridinium

Ru(bpyXbpm)(bpz)* + MVZ* - 1.0x10° 10-13 0.15 p.r. PbXk. at 602 nm in N,O-satd. soln. ~ 91A081
Ru(bpy)(bpm)(bpz)** + MV"* contg. 0.1 mol L™! formate ion, 91A198
Ru(bpy)(bpm)(bpz)** and MV?*; k.=
1.3 x 10° L moi~* s7* calculated from
Kqand kg
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TaBLE 22. Rate constants for ruthenium transients — Continued

No. Reaction k(L mol™! s"’) pH I #(°C) Method Comment Ref.
22,11 (2,2-Bipyrazine)(2,2’-bipyridine)(2,2’-bipyrimidine)ruthenium(Il) ion, electron adduct, protonated
22.11.1 1,1’-Dimethyl-4,4’-bipyridinium
Ru(bpy)(bpm)(bsz)z* + MV = 1.1x 10* 30 014 p.r. Pbk. at 602 nm in NyO-satd. soln. 91A081
Ru(bpy)(bpm)(bpz)** + MV** + H* contg, 0.1 mol L™} formate ion, 91A198
Ru(bpy)(bpm)(bpz)** and MV?*; k =
7.8x10° Lmol™ 571,
22,12 Tris(2,2’-bipyrimidine)ruthenium(I) ion, electron adduct
22.12.1 Tris(2,2"-bipyrimidine)ruthenium(I) ion, electron adduct
Ru(bpm);* + Ru(bpm);* - 2.8x107 7.0 pr. Dk. at 350 and 450 nm in N;O-satd. ~ 89A280
soln. contg. 0.1 mot L™! formate jon
and Ru(bpm),%*. Reaction suggested
to involve the protonated electron
adduct; k~1.5x 107 and ~5 x 107 L
mol™! 57! | at pH 5 and pH 6-7,
respectively, and k=18 s™! at pH
13.0.
22 . 1,1-Dimethyl-4,4’-bipyridinium
Ru(bpm)s* + MV — Ru(bpm),** + 1.0x10° 13.0 p.r. Pb.k. at 602 nmin N,O-satd. soln.  89A280
Myt contg. 0.1 mol L"! formate ion, (1.3)
%107 mol L™ MV?* and 1.0x 107*
mol L™ Ruopm);?*; k.= 1.2x 10°L
mol™ 57 calculated from K, and &
[91A081].
22.12.3 Ascorbate radical anion
Ru(bpm);* + A"+ H* - 2.1x10° 10 10 f.p/rq DXk. at 490 rm in soln. contg. 89A280
Ru(bpm);®* + AH™ Ru(bpm),** and ascorbate ion (RQ).
22,13 Tris(2,2’-bipyrimidine)ruthenium(I) ion, electron adduct, protonated
22.13.1 1,1’-Dimethyl-4,4’-bipyridinium
Ru(bpm),(bpmH)?* + MV?* 1.0x 108 3.0 pr. Pbk. at 602 nm in N,O-satd. soln.  89A280
Ru(bpm);>* + MV** + H* contg. 0.1 mol L™ formate ion, (1.5-
4.5)% 1075 mol L™ MV?* and 1.0 x
107" mol L™ Ru(bpm);**; pK, = 6.3;
k=63x10*Lmol} 57,
22.14 (2,2’-Bipyridine)bis(2,2'-bipyrimidine)ruthenium(Il) ion, electron adduct
22.14.1 1,1-Dimethyl-4,4"-bipyridinium
Ru(bpm),(bpy)* + MV ~ 1.3x10° 10-13 0.15 pr. P.b.k. at 602 nm in N,O-satd. soln. 91A081
Ru(bpm),(bpy)** + MV"" contg. 0.1 mol L™! formate ion, 91A198
Ru(bpm),(bpy)** and MV?*; k. =3.3
x 103 L mot~! 57! calculated from K,
and ;.
2215 (2,2'-Bipyridine)bis(2,2"-bipyrimidine)ruthenium(Il) ion, electron adduct, protenated
22.15.1 1,1-Dimethyl-4,4’-bipyridininm
Ru(bpm)(bpmH)(bpy)™ + MV’ — 4.7 x10° 3.0 0.4 p.r. P.b.X. ut 602 uns in NyO-satd. soln, 91A081
Ru(bpm)z(bpy)z* +MV'*+H* contg. 0.1 mol L™! formate ion, 91A198

Ru(bpm),(bpy)>* and MV?*; k,=7.2
x 10° L mol ™ 57,
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TaBLE 22. Rate constants for ruthenium transients — Continued
Reaction k@Lmot™'s™) pH I #(°C) Method Comment Ref.
116 (2,2'-Bipyrazine)bis(2,2’-bipyrimidine)ruthenium(I) ion, electron adduct
22.16.1 1,1’-Dimethyl-4,4’-bipyridinium
Ru(bpm),(bpz)* + MV — 6.0x 10° 10-13 0.15 pr. Pbk. at 602 nm in N,O-satd. soln. ~ 91A081
Ru(bpm),(bpz)** + MV** contg. 0.1 moi L™! formate ion, 91A198
Ru(bpm),(bpz)** and MV>*; k.= 7.9
x10° Lmol™ 5™ calculated from K,
and ki,
1217 (2,2'-Bipyrazine)bis(2,2’-bipyrimidine)ruthenium(Il) ion, electron adduct, protonated
12171 1,1’-Dimethyl-4,4"-bipyridinium
Ru(bpm),(bpzH)** + MV?* - 8.7x10° 30 014 p.r. P.bk. at 602 nm in N,O-satd. soln. 91A081
Ru(bpm),(bpz)** + MV™* + H* contg. 0.1 mol L ! formate ion, 91A198
Ru(bpm),(bpz)** and MV**; k, = 1.7
x10° L mol™ s7%,
1218 Tris(2,2-bipyrazine)ruthenium(II) ion, electron adduct
22.18.1 1,3,6,8,10,13,16,19-Octaazabicyclof6.6.6]eicosanecobalt(IIT) ion
Ru(bpz);* + Co(sep)>* - Ru(bpz);** 33x10° 103 pL. D.k. at 490 nm in N,O-satd. soln. 88A091
+ Co(scp)?* contg, 0,13 mol L' 2-ProH, 1 x 10™
mol L™ Ru(bpz)sg2+ and <3x 107
mol L™} Co(sep)**.
22.18.2 Oxygen
Ru(bpz)s* + O, ~ Ru(bpz)s>* + 0," 58x108 11.0 fp/rq  Soln. contg. Ru(bpz);>*, EDTA (RQ) 86A120
and 1.3x 103 mol L™ 0,.
22.18.3 Ascorbate radical anion }
Ru(bpz);* + A"™+ H* - Ru(bpz);** 1.5x 10° 45- 1 22 fpirq Dk. in soln. contg. 5x 10~ mol L™!  89E105
+AH™ 9.5 Ru(bpz);2* and 3 x 1072 mol L™!
ascorbate ion (RQ).
22.184 1,1’-Dimethyl-4,4’-bipyridinium
Ru(bpz);* + MV > Ru(bpz)f* + 1.3x 108 10-13 0.15 p.r. Pb.k. at 602 nm in N,O-satd. soln. 91A081
Mv** contg. 0.1 mol L! formate ion, 91A198
Ru(bpz);2* and MV?*; k, = 1.7 x 107
Lmol's.
3.8x 108 12 1.0 22 fp/q D.k. at 490 nm and p.bk. at 440 and  89E105
605 nm in soln. contg. Ru(bpz);**,
0.05 mol L™! triethanolamine (RQ)
and 2 and 5 x 107 mol L™ MV?*; &
=5x10® L mol™! 57! was obtained
using 2 x 107* mol L™! MV?* and
(CH;),NCH,CH,S™ as RQ.
22.19  Tris(2,2"-bipyrazine)ruthenium(Il) ion, electron adduct, protonated
22.19.1 1,1'-Dimethyl-4,4"-bipyridinium
Ru(bpz),(bpzH)*" + MV?* — 44 x10* 30 014 pr. Pbk. at 602 nm in N,O-satd. soln. 91A081
Ru(bpz);>* + MV** + H* contg. 0.1 mol L™! formate ion, 91A198
Ru(bpz);%* and MV?*; k. = 3.3 x 107
Lmol!s7L.
22.19.2  1,3,6,8,10,13,16,19-Octaazabicyclo{6.6.6]eicosanecobalt(III) ion
Ru(bpz)z(bsz)z"’ + Co(sep)3+ - <10° 4.0 p.I. No reaction obs. in the presence of 88A091

Ru(bpz);>* + Co(sep)>* + H*

0.1 mol L™ Co(sep)>* in N,O-satd.
soln. contg. 0.13 mol L' 2-PrOH and
1x 107 mol L™ Ru(bpz);>*; pK, of
protonated electron adduct =7.1.
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TABLE 22. Rate constants for ruthenium transients — Continued

No. Reaction k(L mol"1~s“') pH I t(°C) Method Comment Ref.
22.20 Bis(2,2'-bipyrazine)(2,2’-bipyridine)ruthenium(Il) ion, electron adduct
2220.1 1,1’-Dimethyl-4,4"-bipyridinium
Ru(bpz),(bpy)* + MV?* - 8.0x 108 10-13 0.15 p.r. Pbk.at 602 nmin N,O-satd. soln,  91A081
Ru(bpz),(bpy)** + MV"* i contg. 0.1 mol L™} formate ion, 91A198
Ru(bpz),(bpy)** and MV?*; k.= 4.8 x
10° L mol™ 5™ calculated from K,
and kf.
2221 Bis(2,2’-bipyrazine)(2,2’-bipyridine)ruthenium(I) ion, electron adduct, protonated
22.21.1 1,1’-Dimethyl-4,4’-bipyridinium
Ru(bpz)(bpzH)(bpy)** + MV — 9.0x 10* 3.0 014 p.r. Pb.k. at 602 nm in N,O-satd. soln. ~ 91A081
Ru(bpz),(bpy)** + MV"* + H* contg. 0.1 mol L™! formate ion, 91A198

2222 Bis(2,2"-bipyrazine)(2,2’-bipyrimidine)ruthenium(Il) ion, electron adduct

22221 1,1-Dimethyl-4,4’-bipyridinium

Ru(bpz),(bpm)* + MV -
Ru(bpz),(bpm)** + MV"*

5.3 x 108 10-13 0.15

pr

Ru(bpz),(bpy)** and MV?*; k. = 4.5 x
108 L mol ™! s~L.

P.bk. at 602 nm in N,O-satd. soln.
contg. 0.1 mol L! formate ion,
Ru(bpz),(bpm)** and MV?*; k. =7.2
x 10% L mol™! s™! calculated from Keq
and kf.

22.23 Bis(2,2-bipyrazine)(2,2’-bipyrimidine)ruthenium(II) ion, electron adduct, protonated

2223.1 1,1-Dimethyl-4,4"-bipyridinium

Ru(bpz)(bpzH)(bpm)** + MV - 3.0x 104 30 014
Ru(bpz),(bpm)** + MV'* + H*
2224 Tris(2,2’-bipyridine)ruthenium(Il) ion, OH-adduct
22.24.1 Tris(2,2’-bipyridine)ruthenium(I) fon, OH-adduct
Ru(bpy);-OH?* + Ru(bpy);-OH>" — 6 x 10° -7 21
(5-10) x 108 5-11 1.0 25
22.24.2 Ferricyanide ion
Ru(bpy);-OH?* + Fe(CN)¢> — 41x10° 9.7

22.25 Tris(2,2'-bipyrazine)ruthenium(Il) ion, OH-adduct
22.25.1 Tris(2,2"-bipyrazine)ruthenium(I) ion, OH-adduct
Ru(bpz);-OH?* + Ru(bpz),-OH** » ~4x 108 4.0

pr.

pI.

P.bk. at 602 nm in N,O-satd. soln.
contg. 0.1 mol L™! formate ion,
Ru(bpz),(bpm)?* and MV?; k. =8.1
x10% Lmol ™ 571,

D.k. at 750 nm in N,O-satd. soln.
contg. Ru(bpy)s**; mixt. of adducts;
unclear whether & or 2k.

D k. at 750 nm in N,O-satd. soln.
contg. Ru(bpy)s**.

Dk. at 800 nm and p.b.k. at 479 nm
in N,O-satd. soln. contg. (1-6) x 107*
mol L™! Ru(bpy);?* and (1.32-5.97) x
10~ mol L7} Re(CN),>~; k= 3.4 x
10° L mol™! s by condy.
measurement.

D.k. at 450 nm in N,O-satd. soln.
contg. Ru(bpz)f*; unclear whether k
or 2k.

22.26 Bis(2,2"-bipyridine)(dipyrido{3,2-a:2’,3"-c]phenazine)ruthenium(Il) ion, electron adduct, diprotonated
22.26.1 Bis(2,2'-bipyridine)(dipyrido[3,2-a:2’,3'~c]phenazine)rutheniumI) jvn, clectron adduct, diprotonated

Ru(bpy),(dppzH,)>* + 12x108 3
Ru(bpy),(dppzH,)** —

Ru(bpy)(dppz)** +

Ru(bpy),(dppzH,)** + 2 H*

p.r.

D.k. at 390 nm in N,O-satd. soln.
contg. Ru(bpy),(dppz)** and 0.1 mol
L~ formate ion; pK, of reduced
species = 4-and 10.

91A081
91A198

91A081
91A198

86A034

757415

90A015

88A091

89A312
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TABLE 22. Rate constants for ruthenium transients — Continued
%o Reaction k(L mol s pH I #(°C) Method Comment Ref.
1227 Bis(2,2'-bipyridine)(dipyrido[3,2-a:2’,3’~c]phenazine)ruthenium(Il) ion, electron adduct, protonated
22.27.1  Bis(2,2'-bipyridine)(dipyrido[3,2-a:2",3"-c]phenazine)ruthenium(Il) ion, electron adduct, protonated
Ru(bpy),(dppzH)** + 4.7 x 108 7 pr. D.X. at 390 nm in N,O-satd. soln. 89A312
Ru(bpy),(dppzH)>* - contg. Ru(bpy),(dppz)** and 0.1 mol
Ru(bpy),(dppz)** + L™ formate ion; pK,, of reduced
Ru(bpy),(dppzH,)™* species =4 and 10.
2228 Bis(2.2’-bipyridine)(dipyridol3.2-a:2’.3’-clphenazine)ruthenium(ID) ion, electron adduct
22.28.1 Bis(2,2-bipyridine)(dipyrido[3,2-a:2’,3"-clphenazine)ruthenium(Il) ion, electron adduct
2 Ru(bpy),(dppz)* + 2 H,0 ~ 43x10% 12-13 pr. D.k. at 390 nm in N,O-satd. soln. 89A312
Ru(bpy)z(dl::pz)2+ + contg. Ru(bpy)2(dppz)2+ and 0.1 mol
Ru(bpy),(dppzH,)** +2 OH" L~! formate ion; pK, of reduced
species = 4 and 10.
22.28.2 1,1’-Dimethyl-4,4’-bipyridinium
Ru(bpy),(dppz)* + MV - 1.6x10° 13 pr. Pb.k. in N,O-satd. soln. contg. 89A312
Ru(bpy),(dppz)** + MV** Ru(bpy),(dppz)®* and 0.1 mol L™
formate ion; at pH 3 and 7 the
reduction of Ru(bpy),(dppz)** by
MV** was obscrved; pK, of the
reduced species =4 and 10.
22.29 Bis(2,2'-bipyridine)(6,7-dihydro-5,8-dimethyldibenzo(b,j][1,10]phenanthroline)ruthenium(Il) ion, electron adduct
22291 4,7,13,16,21-Pentaoxa-1,10-diazabicyclo[8.8.5]tricosaneeuropium(IIl) ion
Ru(bpy),(DMCH)* + [Eu 2.2.1]>* - 59x107 1 22 fp/rq Dk at 500 nmin soln. contg. 86E195
Ru(bpy),(DMCH)** + [Eu 2.2.11* Ru(bpy),(DMCH)**, excess [Eu
2.2.11** (RQ) and 1 mol L™ KCI.
2230 Tris(4,4’-dimethyl-2,2’-bipyridine)ruthenium(Il) ion, electron adduct
22.30.1 Copper(Il) ion
Ru(4,4’-Me,bpy),* + Cu?* — 3.7x 108 6.6 004 25 pr. D.k. at 510 nm in soln. contg. 78A090
Ru(4,4’-Me,bpy),2* + Cu* Ru(4,4’-Me,bpy);*, 0.5 mol L™
tert-BuOH and cacodylate buffer.
22.30.2 Europium(III) ion .
Ru(4,4’-Me,bpy);* + Eu®* — 45x107 0.5 25 fp/srg  Duk at 490-510 nm in soln. contg. 78A087
Ru(4,4-Me;bpy);>* + Eu?* (0.3-3.0) x 10~ mol L™ Ru(4,4"-
Me,bpy),** and ~0.1 mol L™! Eu?*
RQ.
2231 Tris(1,10-phenanthroline)ruthenium(Il) ion, electron adduct
22311 Copper(l) ion
Ru(phen);* + Cu®* - Ru(phen),2* + 47x108 6.6 004 25  pr D.k. at 510 am in soln. contg. 78A090
Cu* Ru(phen);?*, 0.5 mol L™! zer+-BuOH
and cacodylate buffer.
2231.2 Europium(III) ion
Ru(phen);* + Eu®* ~ Ru(phen);?* + 52x%107 0.5 25 fpsfrg Dk at 490-510 nm in soln. contg. 78A087
Eu?* (0.3-3.0) x 10~ mol L™! Ru(phen);>*
and 0.1 mal 1= BL2b mon
and - 0.1 mol L™} Eu?* (RQ).
22.32 Tris(4,7-dimethyl-1,10-phenanthroline)ruthenium(Il) ion, electron adduct
22.32.1 Europium(II) ion
Ru(4,7-Me,phen);* + Eu’* — 57x107 0.5 25 fpJrg  Dk.at490-510 nm in soln. contg. 78A087
Ru(4,7-Me,phen),%* + Eu?* {0.3-3.0) x 107 mol L™! Ru(4,7-

Me,phen);2* and ~0.1 mol L™ Eu?*

RQ).
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TABLE 22. Rate constants for ruthenium transients — Continued

No. Reaction k@Lmol?s!)  pH [ {(°C) Method Comment Ref.
2233 Tris(5-chloro-1,10-phenanthroline)ruthenium(Il) ion, electron adduct
2233.1 Copper(ll) ion
Ru(5-Clphen);* + Cu? - 2.6 x 108 6.6 0.04 25 pr D.k. at 510 nm in soln. contg. Ru(5-  78A090
Ru(5-Clphen);>* + Cu* C Clphen)4?*, 0.5 mol L™! tert-BuOH
and cacodylate buffer.
22332 Europium(IIl) ion
Ru(5-Clphen),* + Eu** — 1.6 %107 0.5 25  fp/rg Dk at490-510 nm in soln. contg. 78A087
Ru(5-Clphen)?* + Eu?* {0.3-3.0) x 107~ mol L™ Ru(5-
Clphen);?* and ~0.1 mol L™! Eu?*
RQ).
2234 Tris(1,4,5,8-tetraazaphenanthrene)ruthenium(Il) ion, electron adduct, protonated
22341 Tris(1,4,5,8-tetraazaphenanthrene)ruthenium(ll) ion, electron adduct, protonated
Ru(TAP)z(TAPH)2+ + 1.0x10° 5 fp/rq D.k. at 470 nm in Ar- or O,-satd. 92R075
Ru(TAP),(TAPH)** — soln. contg. 6 x 1075 mol L™
Ru(TAP);?* and 1072 mol L™
guanosine 5’-monophosphate (RQ);
pK, =7.6; unclear whether k or 2k.
22.35 Tris(1,4,5,8-tetraazaphenanthrene)ruthenium(ll) ion, electron adduct
2235.1 Oxygen
RU(TAP);* + O, — Ru(TAP);™ + 1.9 % 107 7.5 fp/q  Dk.at 470 nm in O,-catd. soln. 92RO75
0, 4.4x107 8.0 contg. 6 x 10~ mol L™! Ru(TAP);2*
8.4x107 8.4 and 1072 mol L™ guanosine 5'-
22x108 8.9 monophosphate (RQ).
22352 1,4-Benzosemiquinone, radical ion
Ru(TAP);* + Q" +2H* ~ ~5x10° fp./rq D.k. at 480 nm in soln. contg. 1.1 X 87A267
Ru(TAP);** + QH, 10~ mol L™! Ru(TAP),>* and 1072
mol L™ hydroquinone (RQ).
22353 14-Benzoquinone
Ru(TAP);* +Q = Ru(TAP);2* + Q™™ 43x108 6.5 fp/rg Dk at470 nmin Ar-satd. soln. 92R075
56x108 8.4 contg. 107 mol L™! Ru(TAP),%,
1072 mol L~ guanosinc 5'-
monophosphate (RQ) and 8 x 1075
mol L™ benzoquinone. Change in k
with pH attributed to protonation of
RW(TAP),*; pK, Ru(TAP),(TAPH)**
=17.6.
22354 Guanosine 5’-monophosphate radical
Ru(TAP),* + [GMP(H)]" + HY —~ 1.0x10° 6 fp/iq Dk at 470 nm in Ar-satd. soin. 92R075
Ru(TAP);** + GMP 1.5x10° 9 contg. 107* mol L™ Ru(TAP);>* and
1072 mol L™! GMP (RQ); pK,
(GMP'*) = 4, pK, Ru(TAP),(TAPH)**
=17.6.
2236 trans-Tetraammine(aqua)nitrosylruthenium(ll) ion
22.36.1 Pentaammine(nitroso)ruthenium(III) ion
rrans—Ru(NH3)4NO(H20)2+ + 8 75 04 26.0 vy-r. Kinetic anal. of zero-order kg, in 78A110
Ru(NH3)5NO3* - N,O-satd. soln. contg. 2.0 X 107
trans-Ru(NHy) NO(H,0)** + mol™! L™ Ru(NH;)sNO** and 0.4

Ru(NH;3)sNO** ' mol L™ HCO,™.
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TABLE 22. Rate constants for ruthenium transients — Continued
o
No.. Reaction kLmol?'sh) pH I #°C) Method Comment Ref.
2237 Pentaamminenitrosylruthenium(Il) ion
22371 Water
Ru(NH;)sNO?** + H,0 1.8x107%s 71 04 250 . Kinetic anal. of abs. increase at 315 78A110
trans-Ru(NH;),NO(H,0)** + NH, nm in N,O-satd. soln. contg. 1.7 x
1073 mol™! L~! Ru(NH3)sNO?* and
0.4 mol L™! HCO,™ (or 2-PrOH); AH¥
=992 kI mol ™}, AS§ =452 JK!
mol~L,
22372 2-Hydroxy-2,2-dimethylethyl
Ru(NH;)sNO?* + *CH,C(CH3),0H 3.7x10° 6.0- p.r. Dk.at 280 nm and p.bk. in Ar-satd.  79A134
- Ru(NH3)sN(O)CH,C(CH,),0H2* 15 soln. contg. Ru(NH;)sNO>* and 0.3
mol L™! teyt-BuOH.
37x10° 1.0- 23 pr DX. at 280 nm and p.b.k. in 751077
103 deoxygenated soln. contg. (5-50) x
10™* mol L™} Ru(NH3)sNO** and
0.1-2 mol L™! tert-BuOH.
22373 2-Amino-2-carboxy-2-methylethyl
Ru(NH3)5N02+ + ' 3.1x10° 6.0- p.r. Dxk.at 280 nm and p.bk. in Ar-satd.  79A134
*CH,C(CH;)(NH;")CO, 75 soln. contg. Ru(NH;);NO* and 0.3
Ru(NH;)sN(O)CH,C(CH;)(NH;)CO,? mol L™! a-aminoisobutyrate ion.
22374 (N-Acetyl-N-methylamino)methyl
Ru(NH,);NO?* + 2.9x%10° 6.0- p.rL. DX.at 280 nm and p.bk.in Ar-satd.  79A134
"CH,N(CH;3)C(O)CH; — 75 soln. contg. Ru(NH;)sNO** and 0.3
Ru(NH,3)sN(O)CH,N(CH,)C(0)CH,>* mol L™! N, N-dimethylacetamide.
22.37.5 2-Amino-2-methylpropyl, conjugate acid .
Ru(NH;)sNO** + *CH,C(CH3),NH,* 2.0x10° 7.0 pr. Dk.at 280 nm and p.bk. in Ar-satd.  79A134
~ Ru(NH;)sN(O)CH,C(CH,),NH,** “soln. contg. 5 x 10~ mol L
Ru(NH3)sNO** and 0.3 mol L™! tert-
butylamine.
2237.6 2-Carboxy-2-hydroxy-2-methylethyl, anion
Ru(NH3)sNO?* + 3.0x10° 7.0 p.I. Dk.at 280 nmand pbk. in Ar-satd.  79A134
*CH,C(CH3)(OH)CO, — soln. contg. 5 x 10~ mol L™
Ru(NH;3)sN(0)CH,C(CH3(OH)CO,* Ru(NH3)sNO** and 0.3 mol L™ -
hydroxyisobutyrate ion.
22.37.7 2-Carboxy-2,2-dimethylethyl anion
Ru(NH;);NO?* + *CH,C(CH,),CO, 2.9 %10° 63 pr Pbk. at 343 nm and d.k. at 280 nmin 79A134
- Ru(NH3)sN(O)CH,C(CH;),CO,* Ar-satd. soln. contg. 5x 107 mol
L1 Ru(NH;)sNO** and 0.3 mol L™}
pivalate ion.
22378 Oxygen
Ru(NH;);NO* + 0, - 7.6 x 10° pr. D.k. at 280 nm in air-satd. soln. 751049
contg. Ru(NH;)sNO.
22373 2-Iydroay-2,2-dimcihylcthylporoxyl
Ru(NH3)sNO* + 3x10° p.r. D.X. in air-satd. soln. contg. 1x10> 751077
(CH,),C(OH)CH,00" - mol L™! Ru(NH;)sNO** and 1 mol
L tert-BuOH. Authors suggested
that oxidation to Ru(NH3)sNO™™
could occur.
2238 Decaammine(dinitrogen)diruthenium(I-II) ion
2238.1 Water
[(NH3)sRuN,Ru(NH;)1** + H,0 - 8.0x10%s7! 72 235 pr. D.k. at 500 nm in N-satd. soln. 82A135

Ru(NH3)sN,?* + other products

contg. 1x107* mol L™}
[(NH3)sRuN,Ru(NH3)s]*" and 0.1
mol L™ tert-BuOH; other products
include Ru(I)-Ru(0) species.
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— Continued

No. Reaction k(Lmol™ sl pH I #(°C) Method Comment Ref.
2239 Decaammine(dinitrogen)diruthenium(Il) ion, OH-adduct
22.39.1 First-order reaction
[(NH;)sRuN,Ru(NH;)]-OH* — 14x10*s! 6.8 235 pr DXk. at 435 nm in N,O-satd. soln. 82A135
[(NH;)sRUN;RU(NHy)s°* + OHC contg. 1% 10 * mot L?
[(NH,)sRuN,Ru(NH;)s]**.
22.40 Decaammine(dinitrogen)diruthenium(Ii-I) ion
22.40.1 Water
[(NHg)sRuN,Ru(NH3)s1** + H,0 ~ 0.1657" 6.8 235 pr. Dk. at 235 nm in N;O-satd. soln. 82A135
Ru(NH3)sN,?* + Ru(NH3);0H* + contg. (2-5) % 10~ mol L™!
H* [(NH3)sRuN,Ru(NH;)5]**.
2241 Tris(acetylacetonato)ruthenate(Il) ion
22411 Hydrogenion
Ru(acac);” + H* — Ru(acac), + <1 x 10% 3.5- 25  pr Estd. from condy. change in He-satd.  79A297
acacH 7.0 soln. contg. 5% 10~ mol L™
Ru(acac); and 0.1 mol L tert-
BuOH; pK,, of Ru(acac);H <3.5.
22.41.2 First-order reaction
Rufacac);” — Ru(acac), +acac™ B3 x1072s7t 3.5- 25  pr Estd. from condy. change in He-satd.  79A297
7.0 soln. contg. 5% 10~ mol L™
Ru(acac), and 0.1 mol L tert-
BuOH.
2242 Pentaammine(chioro)ruthenium(I¥) jion
22421 Water
Ru(NH,;)sCl* + H,0 ~ 4757} 20 pr DXk. at 280 nm in soln. contg. 0.1 mol 700178
Ru(NH,)5(H,0)** +CI” L~} MeOH and ~1.5 x 10 mol L™}
Ru(NH;)sC1**.
2243 Pentaammine(aquo)rutheninm(I) ion
22.43.1 Pentaammine(chjoro)ruthenium(III) ion
Ru(NH,)s(H;0)** + Ru(NH,;);CI** 1.0x10? 0.0003 20 pr D.k. at 330 nm in soln. contg. 0.1 mol 700178
— Ru(NH;)5(H,0)** + Ru(NH,)5Cl* L' MeOH and ~1.5 x 10~ mot L™}
Ru(NH,)sCI?,
22.44 Tris(2,2-bipyridine)ruthenium(Il) ion, H-adduct
22.44.1 Tris(2,2"-bipyridine)ruthenium(I) ion, H-adduct
Ru(bpy)s-H** + Ru(bpy)s-H2* — 6.6x 108 ~1 pr. Dk insoln. contg. Ru(bpy)s**,0.05 720381
Ru(bpy)s>* + Ru(bpy)s(bpyHy)** mol L' HCIO, and 0.5 mol L™ zert-
BuOH; unclear whether & or 2k.
2245 Pentaammine(dinitrogen)rutheninm(IT) ion
22451 Water
Ru(NH)sN,» + H,y0 - 26057 20 pr Pbk.at 310 nmand d.k. at 430 nmin 710234
Ru(NH,)sOH** + H* + N, N,O-satd. soln. contg. (5.5 or 11) x
107 mol L™! Ru(NH;)sN,?*; average
of two values.
22.46 Hexacyanoruthenate(II) ion
22.46.1 Ferrocyanide ion
Ru(CN)g>" + Fe(CN)g*~ — 2.8x10° 0.03 25 fp/pi  Pbk. at420nmand dk at455nmin 90A168
Ru(CN)*~ + Fe(CN)g> 24 %107 0.075 soln. contg 4 x 102 mol L™
96x 10 0.24 Ru(CN)s™, Fe(CN)¢*~and KC1.
17%10° 0.44
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TABLE 22. Rate constants for ruthenium transients — Continued
‘No: Reaction k(L mol™'s™h pH 1 t(°C) Method Comment Ref.
22.46 Hexacyanoruthenate(III) ion — Continued
22.46.2 Hexacyanoosmate(Il) ion
Ru(CN)s>™ + Os(CN)¢* - 2.1x10° 0.03 25 fpJpi  Duk. at455 nmin soln. contg 90A168
Ru(CN)g*™ + Os(CN)¢>~ 2.1x 106 0.075 Ru(CN)¢*~ and Os(CN)¢*~ and KCL.
6.6 x 10° 0.24
12x10 0.44
22.47 Bis(2,2'-bipyridine)bis(cyano)ruthenium(I) ion
2247.1 Iron(i) sulfate
Ru(bpy),(CN),* + FeSO4 — 2.0x10° 03 20 fpJoq  Caled. from current-time curve; soln. 80E224
Ru(bpy),(CN), + FeSO,* contg. 0.5 mol L™ H,80,,3 x 107
mol L™ Ru(bpy),(CN), and {Fe**] =
[Fe**1(0Q).
22472 ‘l,l’-Dimethyl-4,4'-bipyridinium radical cation
Ru(bpy),(CN);* + MV™+ — 9.4x10° 5-7 fpfoq  DXk.at 600 nm in soln. contg. 5.5 x 85B030
Ru(bpy),(CN), + MV>* : 10 * mol L ! Ru(bpy),(CN), and 3 x
1073 mol L™! MV?*(0Q).
1.8x 101 fp/pi Dk at 395 nmin N,-satd. soln. 84A177
contg. 102 mol L~ MV?* and 107*
mol L™! Ru(bpy),(CN),.
2248 2-(Aminomethyl)pyridinebis(2,2’-bipyridine)ruthenium(III) ion
22.48.1 2-(Aminomethyl)pyridinebis(2,2-bipyridine)ruthenium(III) ion, deprotonated
Ru(bpy),(pyCH,NH,)** + 1x10° 02 1.0 24 fploq Dk at436 nmin deaerated soln. 81A225
Ru(bpy)(pyCH,NH)** — contg.1.01 x 107 mol L™!
Ru(bpy),(pyCH,NH,)** + Ru(bpy),(pyCH,NH,)>, 2 x 1073
Ru(bpy),(pyCH,NH)** mol L~ Fe3* (0Q) and 0.01-1.00 mol
L HCIO,; k=9 % 10° Lmot™ 57! in
1.0 mol L™ H,SO,; k, =5 x 105 L
mol™'s7!.
22.49 2-(Aminomethyl)pyridinebis(2,2’-bipyridine)ruthenium(IIl) ion, deprotonated
22.49.1 Hydrogen ion _ '
Ru(bpy)z(pyCI-llzNI-l)2+ +H - 1x10° 02 1.0 24 fpJog  Dk.at 436 nm in deacrated soln. 81A225
Ru(bpy),(pyCH,NHp)** contg.1.01 x 107° mol L™!
Ru(bpy),(pyCH,NH,)**, 2 x 107
mol L™! Fe** (0Q) and 0.01-1.00 mol
L™ HCIO,; k=2x10° Lmol™ s in
1.0 mol L™} H,S0,; k,=5x 106 L
mol~'s7!,
22.50 Tris(2,2'-bipyridine)ruthenium(IIl) ion
22.50.1 Silver(I) ion, complex with Ag(0)
Ru(bpy),®* + Ag,* = Ru(bpy)s®* +2  1.2x10%° fp/og  Pbk.insoln. contg. Rubpy);**and  80C004
Ag" Ag” (0Q).
22.50.2 Ethylenediaminetetraacetatocobaltate(II) ion
Ru(bpy);>* + CoEDTA?™ - 9% 103 4.75 25 In 0.05 mol L™ acetate buffer. 85F089
Ru(bpy);>* + CoEDTA™
22.50.3 8-Methyl-1,3,13,16-tetraaza-6,10,19-trithiabicyclo{6.6.6]eicosanecobalt(Il) ion
Ru(bpy);>* + Co(AZAcapten)** — ~5x 108 fpfog.  Pbk.at 470 nm in soln. contg. 85F222
Ru(bpy)32+ + Co(AZAcapten)3+ Ru(bpy)32+ and Co(AZAcapten)**
(0Q).
22.504 1.3,6,8,10,13,16,19-Octaazabicyclo[6.6.6]eicosanecobalt(Il) ion
Ru(bpy);3* + Co(sep)** — 55x10% 0.2 25 fpJfoq  Pbk. at450 nmin soln. contg. (2-5) 84A238
Ru(bpy);** + Co(sep)** x 107> mol L™! Ru(bpy),>* and (1-7)

% 1073 mol L™ Co(sep)** (0Q).
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TABLE 22. Rate constants for ruthenium transients — Continued

Ru(bpy)s* + [Co(NHz)s,(0)**

Ru(bpy)s?*, [CoNH5)s1,(02)°* (0Q)
and 1 mol L™ HCI.

No. Reaction k@Lmollsh) pH I #°C) Method Comment Ref.
22.50 Tris(2,2-bipyridine)ruthenium(III) ion — Continued
22.50.5 1,4,8,11-Tetraazacyclotetradecanecobalt(Il) ion
Ru(bpy),>* + Co(cyclam)®* — 3.2%107 0.1 25 fpfog  Pbk.at443 nmin soln. contg. 90A221
Ru(bpy);2* + Co(cyclam)>* Ru(bpy)s*, Co(NH3)spy>* (OQ) and
Co(cyclam)?*,
22.50.6 2,3,9,10-Tetramethyl-1,4,8,11-tetraazacyclotetradecanecobalt(Il) ion
Ru(bpy);** + Co(Me,[14]aneN,)** 5.9x10° 0.1 25 fpfog  Pbk.at 443 nm in soln. contg. 90A221
- Ru(bpy)s2* + Co(Me,4[14]aneN,)** Ru(bpy);2*, Co(NH;)sBr** (0Q),
Co(NH3)sCI¥* (0Q) or 5,052 (0Q)
and Co(Me,[14]aneN,)**; average of
three values.
22.50.7 5,7,7,12,14,14-Hexamethyl-1,4,8,11-tetraazacyclotetradecanecobalt(IT) ion )
Ru(bpy)33* + Co(Me6[14]a.neN4)2+ 7.7x 106 0.1 25 fpJoq - Pbk. at 443 nm in soln. contg. 90A221
— Ru(bpy);** + Co(Meg[14]aneN,)** Ru(bpy)s*, Co(NH,)sBr** (OQ) or
Co(NH;)sCI?* (0Q) and
Co(Meg[14]aneN,)**; average of two
values.
22.50.8 2,3,9,10-Tetramethyl-1,4,8,11-tetraazacyclotetradeca-1,3,8,10-tetraenecobalt(II) ion
Ru(bpy)f" + Co(MeytetracucN 4)2*' 2.1x107 0.1 25 f.pfuy P.LK. at 443 mu in solu. contg. 90A221
- Ru(bpy)s2* + Ru(bpy);2* and Co(MejtetracneN ;>
Co(MetetraeneN ,)** 0Q).
22,50.9 1,4,8,12-Tetraazacyclopentadecanecobalt(II) ion
Ru(bpy)g,:"+ + Co([lS]aneN4)2+ i 1.8x 107 0.1 25 fpJoq  Pbk.at443 nm in soln. contg. 90A221
Ru(bpy);** + Co([15]aneN,)** Ru(bpy)s>*, Co(NH3)sB** (OQ) or
Co(NH;)sCI** (0Q) and
Co([15]aneN,)**; average of two
values.
22,50.10 Tris(2,2’-bipyridine)cobalt(Il) ion
Ru(bpy);>* + Co(bpy)s** — 1.3x108 1.0 fpJog  Soln. contg. Ru(bpy);2* and 82F048
Ru(bpy)>* + Co(bpy);** Co(bpy);™ (0Q).
2.4x108 1.0 25 fpJoq Dk at 675 nmin soln. contg. 7.5 X 80A003
1075 mol L™ Ru(bpy);?* and 0.5 or
1.0 % 1073 mol 1! Calhpy),>* (OQ):
studied at 5-25 °C, E, =-11.8 kI
mol L.
22.50.11 Tris(1,10-phenanthroline)cobalt(Il) ion
Ru(bpy)s>* + Co(phen),>* — 1.4x 108 1.0 25 fpjog Dk at 675 nmin soln. contg. 7.5x  80A003
Ru(bpy);2* + Co(phen);>* 1075 mol L™! Ru(bpy);>* and 0.25-
2.0% 107 mol L™ Co(phen);**
(0Q); the same value was obtained
under pseudo-first order conditions
with addn. of 1.0 x 10~ mol L™
Cofphen);2*. Studied at 5-25 °C, E,
=-4.6+3.7kJ mol L.
22.50.12 3,10,17,24-Tetrasulfophthalocyaninecobaltate(II) ion
Ru(bpy)s>* + Co(tspe)*™ —+ 45x107 fpfog  Dk.at 580 nm; mixed dimer contg.  79A090
Ru(bpy);* + Co(tspc)®~ (5-10) x 1073 Ru(bpy)s>* and (1-5) x
10~ ol L' Co(tspe)*™ (0Q).
22.50.13 3,10,17,24-Tetrasulfophthalocyaninecobaltate(I) ion
Ru(bpy);>* + Co(tspe)’™ — 2.9x 103 1-3 fpJog DX at 520 nm in deaerated soln. 79A090
Ru(bpy)s** + Coltspe)*™ contg. 0.001-0.1 mol L™} HCI,
0.001-0.01 mol L™! Ru(bpy);>* and
Co(tspe)*™ (0Q).
22.50.14 Decaammine-|i-peroxidodicobalt(III) ion
Ru(bpy)s** + [Co(NH;)sl,(0)** > 1.3x107 0 fpfog  Pbk.at 450 nm in soln. contg. 81A065
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(H20)5Cr(4-CH2C6H4CN)3" .

(OQ) and (2-210) x 1075 mol !
(HzO)sCl‘(4—CH2C6H4CN) m =
0.07-0.095 mol L™!

1221
TAB;;E 22. Rate cohstants3‘fqr ru,thenium;tran.sights’ -~ Continued
Reaction k@molsly pH I {°C) Method Comment Ref
0 Tris(2,2"-bipyridine)ruthenium(IH) ion — Coritinued

22.50.1 15 p.-‘Amido-u-peroxidooctaldsamminedicobalt(ﬂl) jon ..

Rn(bpy)s +NH2[CO(NH3)412(02)3‘ 3.4x10° 0 fp/og-  'Pbk.at450 nm in soln. contg. 81A065
: : Ru(bpy),? vNHz[CO(NHa)ﬂz(Oz)

©OQand1 molL HCL
v - Amndo-u-peroxndotetralas(ethylenedlamme)dicobalt(l]l) ion
Ru(bpy)az“' + NHZ[Co(en)zlz(02)3+ 2.5%108 ’ 0 fplog  Pbk.at450 nm in soln.-contg. - 81A065
"= Ru(bpy)s™* + '  Ru(bpy)s™, NHy[Cofen)s1o(0y)*!
NH;[Co(en)z]z(Oz) (OQyand 1 mol L™V HCI; k= 76%

10> L mol™ s7" detd: by s.f. ’

223017 ’u-Ahﬁdo-u—perox:dotetrak:s(Z,Z -blpyndme)dlcobalt(]]l) ion

:Ru(bpy)33+ +'NH2[Co(bpy)2]2(oz)3+ 3.0x10° 0 fploq . Pbk.at 450nm1n soln. contg: 81A065
Ru(bpy),? ,NHz[CO(bPY)z]z(Oz)
(0Q) and 1m0l L™ HCL

y u-Ammo-p-peroxldotetralds(l 10-phenanthroline)dicobalt(III) ion ) _
; u(bpy)33++NH2[Co(phen)2]2(oz)3+ 3.6 x108 e fpiog  Pbk.at 450nmin soln. contg. - 81A065
> Ru(bpy)s*+ - - o Ru(bpy),** an
NH »rCo(phen b(oz)‘* NHZ[Co(phen)z]z(Oz)” ©OQand 1.
. - mol L"LHCL.

,22.50.19 Chrommm(ll) jon:
i_Ru(bpy):g*' + CR*_ B Ru(bpy)32.+ + 7.6%107 86A536
.cé"' :

;22‘50.20 Pentaaquametbylchrommm(m) fon- . o .

) Ru(bpy)33++(H20)5c:cH32+—» B 1-..- 01 25 fplog  Pbk at450 nmin soln. contg, (1.2- = 86A536
Ru(bpy)3 + (HzO),CrCH3 . 2.6) x 1075 mol L™! Ru(bpy),*; (2-

10y x 1073 mol L™! Co(NH3)5Br2
"(0Q)and (2 210)x 105mol L7
(HZO)SCrC}Ia ,[H’] 0.07-0.095+ .
mol: )

'22.50.21 Pentaaqua(ethyl)chromium(]]l) ion o _
Ru(bPY)33+ + (H20)SCrCH2CH32"‘ > 20x 105 - 1- 01 25 fpJog  Pbk.at450 nm in soln. contg. (1.2- " 86A536
Ru(bpy)3 +(H20)5CrCH2CH33+ ‘ ) . 2.6)x 1075 mol L‘l Ru(bpy);%*, (2- :

10)x 107> mol L™ Co(NH3)sBr**
) and (2-210) % 107 miol L1
(H20)5CrCHZCH32+, [H*] 0.07-
L 0.095 mol L™

22.50.22 . Pentaaqua(i sopropyl)chromimn(]]]_) ion ,
Ru(bpy);>* + (H20)5CrCH(CH3)22“ 43 %10 - o1 25 fpfog  Pbk.at450 nminsoln, contg. (1.2- 86A536
"> Ru(bpy)s2* + 12 s ' .2.6) % 1075 mol L7 Ru(bpy)s**, (2-
(H20)5CrCH(CH3)2 10) x 107 mol'L™* Co(NH;)sBr?*. -

(0Q) and (2:210) x 10> mol:- L%
.(HZO)SCICH(CHg)ZZ* [H*] 0.07-
0.095 mol L™,
. -,22.50.23 Pentaaqua(methoxymetbyl)chromlum(lll) ion
Ru(bpy)33++ (H20)5CrCH20CH32’»’ © . 1.0x107 - 01 - 25 fpdoq = Pbk.at 450 nm in soln: contg.-(1.2- ~86A536
* = Ru(bpy)s>* + _ 12 2.6) x 1075 mol L} Ru(bpy)s*,-(2-
(H,0)sCrCH,0CH,** - : 10) x 1073 moi L™! Co(NH;)sBr?*
{0Q)and (2-210)x 10> mol L™! .
(H20)5CrCHzOCH32+, [H*]=0.07-
0 095 mol L

22.50.24 Pentaaqua(4-cyanobenzyl)chrommm(lll) ion _

" ‘Rubpy)s®t+ '9.5%10% 1- 01 25 fplog  Pbk. at450 nminsoln. contg. (1.2-  36A536
(H20)5Cr(4-CH2C6H4CN2‘* 12 ‘ 2.6) x 1075 mol L™! Ru(bpy);*, (2-
‘Ru(bpy)s™* + 10)x 107> mol L' Co(NH3)sBr**
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TABLE 22. Rate constants for ruthenium transients — Continued

No. Reaction k(L mol ™ s'l) ' pH I #(°C) Method Comment Ref.
22,50 Tris(2,2'-bipyridine)ruthenium(IIl) ion — Continued
22.50.25 Pentaaquaf4-(trifluoromethyl)benzyl]chromium(Ii) ion
Ru(bpy)s** + 1.7x107 - 01 25 fpJog  Pbk.at450 nmin soln. contg. (1.2- . 86A536
(H,0)5CrCH,yCgH-4-CF3>* — 1.2 2.6) x 10~* mol L™! Ru(bpy)s**, (2-
Ru(bpy)s** + 10) x 107 mol L™! Co(NH3)sBr**
(H,0)5sCrCH,C¢H,-4-CF;3* (0Q) and (2-210) x 10~ mol L
(H20)5Cr(4~CH2C?H4CF3)2"; [HY=
0.07-0.095 mol L™,
22.50.26 Pentaaqua(benzyl)chromium(II) ion
Ru(bpy)s>* + (Ho0)sCrCH,CeHs>* 53x10° - 01 25 fpJog  Pbk. at450 nmin soln. contg. (1.2- = 86A536
= Ru(bpy)s** + (H,0)sCrCH,CeHs> 12 2.6) x 107 mol L™! Ru(bpy)s”*, (2-
10) x 107 mol L™ Co(NH,)sBr?*
(0Q) and (2-210) x 1075 mol L™!
(H20)5CrCH;iC6H52"; [H*] =0.07-
0.095 mol L™,
22.50.27 Pentaaqua(4-methylbenzyl)chromium(II) ion
Ru(bpy);>* + 2.9%108 1- 01 25 fpJog  Pbk.at450 nmin soln. contg. (1.2- 86A536
(H,0)sCrCH,C¢H,-4-CH 2 — 12 2.6) x 1070 mol L™} Ru(bpy)s**, (2-
Ru(bpy)s2* + 10) x 1073 mol L™! Co(NH,)sBr**
(H,0)5CrCH,CH,-4-CH, > (OQ) and (2-210) x 1075 mol L™!
(H,0)5Cr(4-CH,CeH,CH,)?; [H'] =
0.07-0.095 mol L%,
22.50.28 (Methyl)-1,4,8,12-tetraazacyclopentadecanechromium(IIl) ion
Ru(bpy)s>* + CH;Cr([15]aneN)** — 14 2 021 25 therm.  Pbk.at 450 nm in soln. contg. 91A511
Ru(bpy);?* + CH,Cr([15]aneN,)** Ru(bpy)s>*, 0.01 mol L™! H*, 0.2 mol
L™ NaClO, and
CH,Cr([15]aneN,)*.
22.50.29 (Ethyl)-1,4,8,12-tetraazacyclopentadecanechromium(IIl) ion
Ru(bpy)33" ’ 2.1 % 10% 2 0.21 25 fplog P.b.k. at 450 nm in soln. contg. 21A511
CH;CH,Cr([15]aneN)** — Ru(bpy);*, Co(NH3)sBr**, or
Ru(bpy);?* + Co(NH3)spy>* or Co(NH,)s(H,0)**
CH;CH,Cr([15]aneN,)** (0Q), 0.01 mol L™! H*, 0.2 mot L™
NaClO,4 and
CH;CH,Cr([15)aneN)**.
22.50.30 (Propyl)-1,4,8,12-tetraazacyclopentadecanechromium(III) ion
Ru(bpy);>* + 3.5x%10° 2 021 25 fpfog  Pbk.at450 nm in soln. contg. 91A511
CH,CH,CH,Cr([15]aneN,)** — Ru(bpy);2*, Co(NH;)sBr** (0Q),
Ru(bpy);** + 0.01 mol L™! H*, 0.2 mol L™! NaClO,
CH,CH,CH,Cr([15]aneN )** and CH,CH,CH,Cr([15]aneN,)**.
22.50.31 (1-Methylethyl)-1,4,8,12-tetraazacyclopentadecanechromium(Il) ion
Ru(bpy)33+ + 47x108 2 0.21 25 fpJoq P.b.k. at 450 nm in soln. contg. 91A511
(CH3),CHCx([15)aneN)** — Ru(bpy);*, CoNH;)sBr** (0Q),
Ru(bpy);* + 0.01 mol L™ H*, 0.2 mol L™! NaCIO,
(CH3),CHCr([15]aneN,)>" and (CH;),CHCr([15]aneN,)>".
22.50.32 (Butyl)-1,4,8,12-tetraazacyclopentadecanechromium(III) ion
Ru(bpy),** + 38x10° 2 021 25 fplog  Pbk.at450 nmin soln. contg. 91A511
CH3(CI1y)3Cr([15]ancN ) — Ru(bpy)s?*, Co(NHy)sBr>* (0Q),
Ru(bpy);** + 0.010 mol L™! H*, 0.20 mol L™}
CH3(CH,);Cr([15]aneN ** NaClO, and
‘ CH,(CH,);Cr([15]aneN >,
22.50.33 (2-Butyl)-1,4,8,12-tetraazacyclopentadecanechromium(IIl) ion
Ru(bpy)f" + 1.4 x 108 2 021 25 fpJfogq  Pb.k. at 450 nm in soln. contg. 91A511
CH;CH,CH(CH,)Cr([15)aneN,)** — Ru(bpy);2*, Co(NH,)sBr** (OQ),
Ru(bpy)s>* + 0.01 mol L™ H*, 0.2 mot L™! NaClO,

CH;CH,CH(CH,)Cr([15]aneN,)**

and
CH,CH,CH(CH5)Cr([15]aneN)**.
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TABLE 22. Rate constants for ruthenium transients — Continued
No.'-Reaction k(Lmol™*s?) pH [ #(°C) Method Comment Ref.
2250 Tris(2,2”-bipyridine)rutheninm(IIl) ion — Continued
325034 (Cyclohexyl)-1,4,8,12-tetraazacyclopentadecanechromium(IIl) ion
‘Ru(bpy)s™ + 1.2x107 2 021 25 fplog  Pbk. at450 nm in soln. contg. 91A511
¢-CgH;; Cr([15]aneN, 2 — Ru(bpy);*, Co(NH,)sBr** (OQ),
Ru(bpy),2* + 0.01 mol L™! H*, 0.2 mol L™* NaClO,
¢-C¢H,;Cr([15]aneN)** and ¢-CgH,; Cr([15]aneN, ).
12.50.35 (Phenylmethyl)-1,4,8,12-tetraazacyclopentadecanechromium(Iil) ion
" Rupy)s> + 55x10% 2 02 25 fpJoq  Pbk.at450 nmin soln. contg. 91A511
CeHsCH,Cr([15]aneN,)** - Ru(bpy),?*, Co(NH,)sB** (0Q),
Ru(bpy);** + 0.01 mol L™ H*, 0.2 mol L~! NaCIO,
C¢HsCH,Cr([15]aneN)** and CgHsCH,Cr({15]aneN,)%*.
22.50.36 (4-Bromobenzyl)-1,4,8,12-tetraazacyclopentadecanechromium(IIl) ion
Ru(bpy);>* + 43x10° 2 021 25 fpJog  Pbk.at450 nmin soln. contg. 91A511
4-BrCgH,CH,Cr([15]aneN > — Ru(bpy)s?*, Co(NH;);Br* (OQ),
Ru(bpy);>* + 0.01 mol L™! H*, 0.2 mol L™! NaClO,
4-BrCgH,CH,Cr([15]aneN,)** and 4-BrCgH,CH,Cr([15]aneN)*,
225037 (4-Chlorophenylmethyl)-1,4,8,12-tetraazacyclopentadecanechromium(lII) ion g
Ru(bpy)33+ + 3.8x 108 2 0.21 25 fplog P.bk. at 450 nm in soln. contg. 91A511
4-CIC4H,CH,Cr([15]aneN)?* —+ Ru(bpy);>*, Co(NH3)sBr** (0Q),
Ru(bpy)s>* + 0.01 mol L™ H*, 0.2 mol L™! NaClO,
4-CICgH,CH,Cr([15]aneN,)** and 4-CICgH,CH,Cr([15]aneN )%,
22.50.38 (4-Fluorophenylmethyl)-1,4,8,12-tetraazacyclopentadecanechromium(III) ion
Ru(bpy)s>* + 3.0x 108 2 021 25 fpfog  Pbk.at450 nm in soln. contg. 91A511
4-FCgH,CH,Cr([15]aneN,)** - Ru(bpy);2*, Co(NH,)sBr?* (0Q),
Ru(bpy)s?* + 0.01 mol L™! H*, 0.2 mol L™} NaCIO,
4-FCgH,CH,Cr([15]aneN)** and 4-FCgH,CH,Cr([15]aneN,)**.
22.50.39 (4-Methylbenzyl)-1,4,8,12-tetraazacyclopentadecanechromium(III) ion
Ru(bpy)33‘ + 1.1x10° 2 021 25 fpJog  Pbk. at450 nm in soln. contg. 91AS511
4-CH;CH,CH,Cr([151aneN )** — Ru(hpy)s?*, Ca(NH,)-Re* (OQ),
Ru(bpy);>* + 0.01 mol L™ H*, 0.2 mol L™! NaCIO,
4-CH3CH,CH,Cr([15)aneN,)** and 4-CH,;C¢H,CH,Cr([15]aneN,)?*.
22.5040 (4-Trifluoromethyl)phenylmethyl-1,4,8,12-tetraazacyclopentadecanechromium(ifl) ion
Ru(bpy)s>* + 2.7x107 2 0.21 25 fpJoqg  Pbk. at450 nm in soln. contg. 91A511
4-CFyCeH,CH,Cr([15]aneN,)>* — Ru(bpy)s2*, Co(NH;)sBr** (0Q),
Ru(bpy),>* + 0.01 mol L' H*, 0.2 mol L™ NaClO,
4-CF3C¢H,CH,Cr([15]aneN,)** and 4-CF,C¢H,CH,Cr([15]aneN,)?*,
22,5041 (4-Methoxyphenylmethyl)-1,4,8,12-tetraazacyclopentadecanechromium(II) ion
Ru(bpy)33+ + 1.2x10° 2 0.21 25 fpJog  Pbk. at 450 nm in soln. contg. 91A511
4-CH;0CgH,CH,Cr([15}aneN,)** = Ru(bpy)s2*, Co(NH3)sBr** (OQ),
Ru(bpy)s®* + 0.01 mol L™ H*, 0.2 mol L™! NaCIO,
4-CH;0CgH,CH,Cr([15]aneN,,** and 4-
CH;0C¢H,CH,Cr({15]aneN )**.
22.50.42 Copper(I) ion
Ru(bpy)s>* + Cu* - Ru(bpy)s?* + 43x10° 0.3 25 fpJog  Pbk.at450 nmin soln. contg. 1075 78A090
Cu?* 3x108 <0 mol L™! Ru(bpy);2*, 0.01-0.06 mol
L' Cu®* (OQ) and in 0.5 and 2.4 mol
L! HCIO,, respectively.
9.7x10% 03 25 fpJog  Pbk. at450 nmin soln. contg. 107 78A090
mol L™} Ru(bpy);*, 0.01-0.06 mol
L™ Cu? (0Q) and 0.5 mol L™
sulfuric acid.
34x108 . 10 21 fpJog  Pbk.in deoxygenated soln. contg. 78F683
Ru(bpy);* and Cu®* (0Q).
1108 0 1.9 24  fpJoq Dk at 480 nm in soln. contg. 771093

Ru(bpy);2*, Cu?* (OQ) and 1 mol L™
HC]O,;‘ -
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TABLE 22. Rate constants for ruthenium transients — Continued

No. Reaction k@ mol™! s") pH I t(°C) Method Comment Ref.
22.50 Tris(2,2"-bipyridine)ruthenium(Ii) ion — Continued
22.50.43 Copper(I) chloride
Ru(bpy);** + CuCl - Ru(bpy);>* + 3.5x10° 1 1.0 21  fpfoq  Pbk.indeoxygenated soln. contg.  78F683
CuCr* Ru(bpy);2*, 0.10 mol L™ HCIO,, 0.5
mol L™! NaCl and Cu(I) ions (OQ);
75% CuCl*,
22.50.44 Tetraformhtocuprate(l) ion
Rl.l(bpy)33+ + Cu(HC02)43" g 2.1x10° 1 1.0 21 f.p.foq P.b.k. in deoxygenated soln. contg. 78F683
Ru(bpy);2* + Cu(HCO,),2" Ru(bpy);2*, 0.10 mol L™! HCIO,, 0.5
mol L™ formate ion and Cu(II) ions
(0Q); 80% Cu(HCO,),%.
22.50.45 Tetraacetatocuprate(I) ion
Ru(bpy);>* + Cu(OAc) >~ — 23x10° 1 1.0 21 fpJfog  Pbk.in deoxygenated soln. contg. ~ 78F683
Ru(bpy);** + Cu(0OAc),*>~ Ru(bpy);%*, 0.10 mol L™ HCIO,, 0.5
mol L™ acetate ion and Cu(lI) ions
(0Q); 90% Cu(OAc),>.
22.50.46 4,7,13,16,21-Pentaoxa-1,10-diazabicyclo[8.8.5]tricosaneeuropium(II) ion
Ru(bpy);>* + [Eu 2.2.1** - 1.3x10° 1 22 fpJfoqg  Pbk.at454 nm in soln. contg. 86E195
Ru(bpy);** + [En2.2.11%* Ru(bpy);2*, excess [Eu 2.2.11** (OQ)
and 1 mol L™! KCL.
22.50.47 Iron(Il)ion
Ru(bpy);>* + Fe?* - Ru(bpy);2* + 12x10° 0.3 22-23 phot. Step-excitation method, A, = 488.8  79F488
3 nm; soln. contg. 7.6 x 107 mol L™
Ru(bpy);>*, 1.02 x 1073 mol L! Fe*
(0Q), 2.8 x 1075 mol L™ Fe?* and 0.5
“mol L™ HCIO,; at A, =496.5 and
514.5 nm, k=9.3 x 10° and 1.5 x 10°
Lmol™ 571, respectively.
2.6 % 10° <1 0.1 18 fpJog  Pbk.at452 nmin soln. contg. 79A218
72 %103 0s Ru(bpy),2*, Fe3* (OQ) and 0.1, 0.5,
6.4x10° 1.0 1.0, 2.5 and 5.0 mol L™ HCIO,,
43x%10° 2.5 respectively.
15x10° 5.0
1.6 x 10° =1 0.1 18 f.p/oq P.b.k. at 452 nm in soln. contg. 79A218
1.2x 10° 0.5 Ru(bpy);**, Fe®* (0Q) and 0.1, 0.5
9.8x10° 1.0 and 1.0 mol L™ CF;SO;H,
respectively.
1.2x10° 0 1.0 25  fpJlog Pbk.in soln. contg. 3.0 x 10 mol 777164
1.4x10° ~1 01 .25 L™ Ru(bpy);2*, 3.0 x 10~ mol L™!
Ru(phen);*, 1.0 or 0.076 mol L™
HCIO,, 4.0 x 107° mol L™ ™ (0Q)
and 3.0 x 107 mol L™ Fe?*;
independent of temperature 5-50 °C.
8.5%10° 0 19 24 fpJfog DXk at 480 nm in soln. contg. 771093
Ru(bpy)32+, Re3* (0Q) and 1 mol 11
HCIO,.
1.0% 106 0 fpfog  Pbk.at 450 nm in soln. contg. 741159
Ru(bpy);**, Fe** (0Q) and 1.0 mol
L HClO,.
22,5048 Iron(l) acetate
Ru(bpy)s>* + Fe(OAc), 2™ — 3.4% 108 50 fpJog  Pbk.at452 nmin deaerated soln.  81N178

Ru(bpy);2* + Fo(OAc) 3™

J. Phus. Cham Raf Natas Vsl 94 Ma 2 40nc

contg. 5 x 1075 mol L™! Ru(bpy)s?,
4% 10~ mol L™! Fe** (0Q) and 0.1
mol L1 acetate ion.
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TABLE 22. Rate constants for ruthenium transients — Continued

o, . Reaction kLmol™sh pH I #°C) Method Comment Ref.

22.50 Tris(2,2"-bipyridine)ruthenium(IiI) ion — Continued
225049 Tetrachloroferrate(Il) ion

Ru(bpy);>* + FeCl,>~ — Ru(bpy)s** 4.1x10° 1 01 18  fpjog  Pbk.at452 nm in soln. contg. 79A218
"4 FeCly~ 47%x10° 03 05 Ru(bpy);2*, Fe** (OQ) (primarily
53x 10 0 10 FeCly") and 0.1, 0.5 and 1.0 mol L™
HCI, respectively.
22.50.50 Triphosphatoferrate(II) ion
Ru(bpy)s>* + Fe(PO,);~ — 1.9x10’ <12 18 fplog  Pbk.at452 nmin soln. contg. 79A218
Ru(bpy)s** + Fe(PO,),¢ 1.5%107 Ru(bpy),*, Fe** (OQ) (various

species including Fe(PO,),%) and 0.5
and 5.0 mol L™’ H3POy, respectively.

:22.50.51 Iron(Il) sulfate
Ru(bpy)s>* + FeSO, ~ Ru(bpy)s?* + 1.3x 107 -2 fpfog  Pbk.at455nminsoln. contg.2x  89E329
FeSO,* 8x10% ~0.8 1075 mol L™ Ru(bpy),®*, Fe(II)
(0Q), (0-7) x 10~ mol L™ Re(Il) and
7 %1073 or 0.16 mol L™! H,S0,,

respectively.

4.0x 105 03 1.0 fpjog  Soln. contg. Ru(bpy)s?*, Fe(Il) (OQ)  $2F048
and 0.5 mol L™! H,S0,.

4.8 x10° 0.3 20 fploq  Calcd. from current-time curve; soln.  80E224

contg. 0.5 mol L™! H,50,, 3 x 107
mol L™! Ru(bpy),?* and [Fe?*] =

[Fe*1(0Q).
5.1 x 10° ~0.8 18  fpJoq Pb.k. at 452 nm in soln. contg. 79A218
5.2x10° 0.3 Ru(bpy);*, Fe™ (OQ) (SO, * and
40x10° <0 Fe(SO4);7) and 0.17, 0.5 or 2.5 mol
L H,S0,, respectively.
52x10° 0.3 25 fplog  Pbk.in soln. contg. Ru(bpy)s>*, 766404

Fe(Il) (OQ) and 0.5 mol L™ H,S0;;
k=4.9%105Lmol™! s~ dotd. by s.f.

22.50.52 Tris(1,10-phenanthroline)iren(I) ion
Ru(bpy)s>* + Fe(phen),>* — 1.8x 10° 0 10 25 fpJoqg  Pbk.at450 nminsoln. contg. 3.0x 777164
Ru(bpy),* + Fe(phen),>* 13x10° -1 01 1076 mol 17! Rugbpy),2*, 2.5 x 1076
mol L™! Fe(phen);?*, 1.0 or 0.076
mol L™ HCIO,, 4.0 x 1073 mol L™
Fe** (0Q) and 3.0 x 1075 mol L™
Fe?*.

22.50.53 Ferrocyanide ion

Ru(bpy)s> + Fe(CN)g*~ —~ 9.8x10° 68 0.1 23 fpfog  Pbk. at450 nmin soln. contg. 42X  82A130
Ru(bpy);* + Fe(CN)¢>~ 107! Ru(bpy),2*, 0.01 mol L™ MV2*
' (0Q)and 2.0 x 10 mot L™}
Fe(CN)¢>.

22.50.54 Mercury(l) ion

Ru(bpy);** + Hg* — Ru(Lpy);™ + 2.9 x 10° -1 1.0 21 fpsoq  Pbk.at436 nm in deaerated soln. B34A148
Hg* contg. 3.6 x 107 mol L™! Ru(bpy);2*,

1x 1072 mot L™! Hg(NO,), (0Q),

0.11 mol L™ HNOj; and 0,09 moi L™!

NaNOj; assumed k(Hg" + Hg*) =8 x

10° Lmol 1 7!,
22.50.55 Mercury(I) dimer ion

Ru(hpy);** + Hg,2* - Ru(bpy),2* + 45 -1 10 21  fpjog  Pbk. at 436 nm in deaerated soln. 84A148
Hg?* + Hg* contg. 3.6 x 1075 mol L™! Ru(bpy)s>*,

1 x 1072 mot L™! Hg(NO5, (0Q)

0.11 mol L™* HNOj and 0.09 mol L™!

NaNO,.
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TABLE 22. Rate constants for ruthenium transients -— Continued

No. Reaction k@mol™sy pH I #°C) Method Comment Ref.
22.50 Tris(2,2’-hipyridine)rntheninm(ITD) ion — Continued
22.50.56 Dichloromercurate(I) ion
Ru(bpy);>* + HgCl,™ = Ru(bpy)s>* >2 % 101° 1.0 fpfog  Soln. contg. Ru(bpy)s>* and HeCl,  84A077
+ HgCl, 0Q).
22.50.57 Superoxide radical anion
Ru(bpy)s* + 0,"” = Ru(bpy)s* +  * 8.0x10° 0.2 23 fpJog  Pbk. at450 nm in O, satd. soln. 88A105
0, contg. 5.5 x 1075 mol L™ Ru(bpy),>*
and (5-50) x 107 mol L™ MV?*
(0Q) in D,0.
* 1.4%101° >7 01 23 fpJoq  Pbk.at 452 nmin soln. contg. 5 x 85F449
1075 mol L™! Ru(bpy);**, ~0.01 mol
L™ MV?* (0Q) and (0.7-10) x 107™*
mol L™} 0,. Calcd. from pH study;
unreactive with HO,.
* 35x1010 24 fplog Pbxk. at 450 in air-satd. soln. contg.  85A064
Ru(bpy);2* and BSV (OQ).
* Unexplained discrepancy in these
data.
22,5058 Tris(2,2'-bipyridine)rhodium(II) ion
Ru(bpy)s>* + Rh(bpy)s** — ©o13x10° 5 0056 20 fpjoq Dk.at670nmandpbk.at450nm  37A460
Ru(bpy);>* + Rh(bpy)s™* in soln. contg. Ru(bpy)>* and
Rh(bpy);3* (OQ) in 0.04 mol 1.1
acetate buffer.
3x10° 03 25 fpJoq Pb.k. at 450 nm in soln. contg. 5x 81N003
: 107 mol L™ Ru(bpy);**,4.0x 1073 79A317
mol L™! Rh(bpy);>* (OQ) and 0.5
mol L™ H,50,.
22.50.59 Hexaammineruthenium(I) ion
Ru(bpy);** + Ru(NHy)e2+ — 3.7x10° 0.3 fpJog  Pbk.at450 nm in soln. contg. 747159
Ru(bpy)s®* + Ru(NH;)¢>* Ru(bpy);**, Ru(NH3)¢>* (OQ) and
1.0 mol L™ CF;CO,H.
22.50.60 Ammine(2,2"-bipyridine)(2,2':6’,2"-terpyridine)ruthenium(II) ion
Ru(bpy);** + Ru(terpy)(bpy)(NHz)** 2.7 x 107 0 fpJog  Pbk.at450nmand d.k.at 480 nmin 84A302
- Ru(bpy);>* + soln. contg. 5.64 x 107 mol L™
Ru(terpy)(bpy)(NH,)>* Ru(bpy)s**, 3.48 x 1078 mol L
Ru(terpy)(bpy)NH;%*, 4.2 x 1073 mol
L Fe** (0Q), 525 x 1079 mol L™!
Fe?* and 1.0 mol L™! HCIO,; average
of two values.
22.50.61 Thiocyanate ion
Ru(bpy)33+ +2 SCN™ ~ Ru(bpy);>* 2x10° 7.0 25 pr. D.k. at 500 nm in N,O-satd. soln. 90C005
+ (SCN),™ contg. 0.01 mol L-TKSCN, 4.5 x
107> mol L™! Ru(bpy);2* and 5 x
103 mol L! phosphate ion; k=7
101°L mol~! 571,
22.50.62 Sulfite ion
Ru(bpy);>* + 803%™ 2x10° fpJog  Soln. contg. Ru(bpy);>* and 792056
Co(NH,)sX?* (X = Br, C1, 1) (0Q).
22.50.63 Thallium(II) ion
Ru(bpy)s>* + TI** — Ru(bpy);>* + 2.9 %100 <0 30 fpJog  Pbk.at452 nm in soln. contg. 82A111
Ti** Ru(bpy);?*, 3.0 mol L~ HCl and

TI(NO3); (OQ); CI™ complexes of Tl
are present.
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TABLE22, Rate constants:for ruthenium transients .— Continued

» .k:(Lm‘ol-'l s‘-—l)-' Pﬁ e t(°C) Methodf Comment o " iRef”

50 Tns(2,2 -blpyrldme)ruthemum(lll) jon — Contmued o
;22‘_ 50:64 - 1,4-Benzenedlol

Ru(bpy)33+ +QH, Ru(bpy)32+ 4. . 21%x10° 6.9 -0.04 fplog - Pbk.at 470.0min soln. contg, 2% BlAG42
QT2 H ’ 105 mol L1 Ru(bpy)32+ 1072 mol -
. L' MV?* (0Q) and (2:5-20) x 10'4
mol "1 QH,. -
!2.50.65 1,1’-Bls(carboxymethyl)-4,4 -blpyndlmum radical catlon )
Ru(bpy)33+ +[CMV]™* > Ru(bpy)ff . 65%10” ~0.0003 fp/og  Soln. contg. Ru(bpy)32+ and CMVsz 82N022.
4+ CMVE ‘ _ 1{0Q). o

6 1 1’-Bis(2-hydroxyelhyl)-4,4’-blpyndlmmn radical cation

‘Ru(bpy)- e 4 [BP]"‘ = Ru(bpy)f*‘ ¥ 12%10° 5 fpjog  Soln. contg. Ru(bpy);** and NN-  82C019
BP*+ - bis(2-hydroxyethyl)-4,4"- )
bipyridinium (0Q).
,‘zz.50.67 l 1'-Bls(4-sulfonatobenzyl)-4 4'-b1pynd|mmn zw1ttermn, radical, amon ‘
Ru(bpy)3’*+ BSV]” > Ruopy);” 21X 10'° fp/oy . PbX.al 450 nmand dk. at 590. nmin 82N118
iFRe o A soln. contg.: Ru(bpy)3 andBSV" =
22.50.68 - 1.1'-Bis(2:sulfonatoethyl)-4,4"-bipyridinium radical anion
~ Ru(bpy)s™ + [SEV]"'—} Rubpy);” 5.8x10° 65 0.066 20 fpilog. ' Dk.at 600 nm. in soln, contg,:- 86N260
TASEV : Ru(bpy);™ and SEV (0Q) '
:22.50.69 1,1:Bis(3-sulfonatopropyl)-4;4 -blpyndimum radical anion
‘Ru(bpy)s>* + [SPV] -+ Ru(bpy)32"' * 14x100 7 62 fpJog . Dk at602 nmin soln: contg: 91A143
“#SPV : Lx40x10°. 0 82 Ru(bpy);>* and SPV.(0Q): . ‘
* The large pH effect is not -
explained.
3.5x10° 7 04 plog  Soln. contg. Ru(bpy)s2+ and srv 85F435
: . » (0Q).
5.0%10° ) f;’pJoq " Dk.at603 nmin soln..contg. 2.0x. 85F007
: 105 mol L™ Ru(bpy),2* and 5 x:* o
107 mol L™ SPV (0Q). '
7.8%10° ~0.0003 fpJog  Soln. contg Ru(bpy);>* and SPV 82N022
79%10° fplog . Soln. contg: Ru(bpy) +and SPV- - 8IN054
' 0Q).
22.50 '70 1 ,1’-Bis(3-sulfonatopropyl)-3,3’ -d:methyl-4,4 blpyrld:mum radical anion .
Ru(bpy); +:[3-MSPV]:~ - 3.8x10° tplog - Soln. contg:Ru(bpy);** and 3-MPVS  90N140
Ru(bpy);, +3:MSPV i i 0Q). )
22.50 71 11 -Bls[3-(tnmethylammomo)propyl]-4A -blpyndlmum radwal cation.
Ru(bpy)f* ¥ [APV]‘3+ - “12x10° 6.5 0.066 20 ~ fpJoq =~ DX.at 600 nm in soln. contg. “ 86N260
Ru(bpy)s™* + APV# ' ' Ru(bpy);** and: APV*(0Q). ’
:22.50 72 Cysteme )
Ru(bpy)3 4+ CysSH — Ru(l::py)g,2+ + 3.7x 108 fpjog.  Pbk. at452 nm'in soln.contg. 4 X T8A351
«CysS"+H* -+ v ) . : 1073 mol L™ Ru(bpy),2*; cysteine

o . and 0.01 mol L™ MV#* (0Q). -
.22.50.73: 1,1’-Dibenzyl-4,4 -blpyndmmm radical cation . : )
Ru(bpy)f* + BV + s Ru(bpy)32+ + _' 245 x 10° 5 22 fp. D.k. at ~600 nm in soln. contg. 828257

BVH " Ru(bpy);** and BV>* (0Q).

2.3x109 5 fpfoq  Soln. contg. Ru(bpy);?* and BV 82C019
' ' - (0Q).
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TABLE 22. Rate constants for ruthenium transients — Continued

No. Reaction k@Cmel's) pH I 1(°C) Method Comment Ref.
22.50 Tris(2,2-bipyridine)ruthenium(III) ion — Continued
22.50.74 1,1’-Dimethyl-4,4’-bipyridinium radical cation
Ru(bpy)33* +MV"* > Ru(bpy)s* + 2.5x10° -0 Deduced from the analysis of data
MV reported in [91A143), [91N125],
[90A389], [89E329], [88A025],
[85F435], [81A042], [81N003],
[78A351]; k depends on /, see
Appendix, Table Al and Fig. 1.
22.50.75 Ethylenediaminetetraacetate ions .
Ru(bpy)g,3+ +EDTA - Ru(bpy)32+ + 1.2 x10% 47 10 f.p.Joq P.b.k. at 450 nm in soln. contg. 89A065
[EDTA,,]’ 4.6x10’ 87 06 Ru(bpy)s>* and MV (OQ). Studied
5.0% 107 11.0 10 at various concentrations and ionic
strength; extrapolation to /=0 at pH
4.7 indicates k>4 x 108 L mol™' 571,
22.50.76 1,1,2,2',6,6'-Hexamethyl-4,4’-bipyridinium radical cation
Ru(bpy);** + [HMV]™* - Rubpy);?*  2.9x10° 5 - 22 fplog  Soln.contg. 6.0 107> mol L} 82F316
+HMV? Ru(bpy);** and 1.6 x 10> mol L'~ 825257
HMV?# (0Q).
22.50.77 1-Methyl-4,4’-bipyridinyl
Ru(bpy);,3+ + [1-Me-4,4"-bpy]" = ~10° 5.6 25 fpJoq  D.k at 600 nm in soln. contg. 78E293
Ru(bpy);>* + 1-Me-4,4"-bpy* Ru(bpy);2* and 1-methyl-4,4'-
bipyridinium (0Q).
22.50,78 1-Methyl-1'-tetradecyl-4,4"-bipyridinium radical cation
Ru(bpy)s>* + [C1yMV]™* - 4x%10° 0.0014 f.p/oq D.k. at 602 nm in soln. contg. 80N025
Ru(bpy)y?* + C;,MV?* . Ru(bpy)s** and 5 x 10 mol L™} 81N002
C,sMV?* (0Q); addn. of 1072 mol
L~ NaCl increases k by 30%.
22.50.79 Oxalate ion
Ru(bpy);>* + ~0,CCO,~ - 1.0x10° 0.30-1.0 23 tpJog P.b.k. at 450 nm in soln. contg. 90A389
Ru(bpy);2* + ~0,CCO,’ 3x 104 2130 Ru(bpy)s?*, (1.0-10) x 167> mol L}
MV (0Q) and 0.10 mol L™ oxalate
ion.
22.50.80 1,1’-Tetramethylene-2,2’-bipyridinium radical cation
Ru(bpy);™>* + [BPT'* = Ru(bpy)s>* + 1.5%10° 5 fpfog ~ Soln. contg. Ru(bpy);2* and BP** 82C019
BP* (0Q).
22.50.81 1,1',2,2'-Tetramethyl-4,4"-bipyridinium radical cation
Ru(bpy);>* + [TMV]™* - Ru(bpy);>* 26x10° 5 22 fpfog Dk at 605 nmin soln. contg. 6.0x  82F316
+ TMV? 107 mol L™! Ru(bpy);** and 1.6x 825257
107 mol L™ TMV* (0Q).
22.50.82 1,1’-Trimethylene-2,2'-bipyridinium radical cation
Ru(bpy)s>* + [TQI'* = Ru(bpy)s>* + 2.8x10° 5 fpJoq  Soln. contg. Ru(bpy),>* and TQ* 82C019
TQ* 0Q).
22.50.83 Triethanolamine
Ru(bpy);>* + TEOA — Ru(bpy);2* + 2x107 81 05 25 fpfog Pbk.insoln. contg. 5x105mol  79A317
[TEOA]™ L' Ru(bpy)s?*, 4.0 x 107> mol L™
Rh(bpy)s>* (OQ) and 0.01 mol L™’
TEOA/TEOAH' (pK, = 8.1).
4.7x10 9 fpfoq  Pbk.at452 nmin soln. contg. 4 X 78A351

107% mol L™! Ru(bpy);?*, 0.05-0.125
mol L~! TEOA and 0.01 mol L™
MV?Z* (0Q); at pH 5 and 7, kgp = 2.4
x10% and 6.5 x 105 L mol ! 57",
respectively, indicating that only the
unprotonated amine is reactive.



Ru[4-(BtsP)bpyls™>* + FeSO,*

f.p.foq

FeSO4* (0Q) in 0.5 tiol L™ H,S0,.
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TABLE 22. Rate constants for ruthenium u'aﬁsients /— Continued
k’(i mol'll s pH I ) f("C)‘ Method . Comment Ref.
22.50 'lhs(2,2’-blpyndme)ruthemum(lll) jon — Continued
22.50 34 Trimethylhydroqmnone »
“Ru(bpy)s>* +2,3,5- (CH3)3QH2 33x10° 69 no4 fpjoq  Pbk.at470 nm (Ru(bpy)32+) in soln.. 81A042
“Ru(bpy),?t+ 2HY + - - contg. 2 x 1075 miol L™ Ru(bpy)s2*,
12.3.5-(CH3):Q1 1072 mol L™ MV?*(0Q) and (2.5-
e . 20) 107 mol L™
trimethylhydroquinone. -
22.5’ 1 'Ihs(4,4 -dlmethyl-Z,Z'-b\pyndme)ruthemum(III) ion

22.51.1 Copper(I) ion
“Ru(4.4"-Me,bpy)s* + Cu* ~ 8:7% 107 03 25- - fploq - - Pbk.at~450 nm.in soln. contg. 10~% - 78A090
Ru(4 4’-Me2bpy)32+ cu2+ L h : mol L% Ru(4 47-Me,bpy)s**; 0.01- o

0. 06 mol L' Cu?* (0Q) and 0.5 mol
L™} sulfuric acid.
22.51.2 Iron(ll) sulfate ) ‘ ) ‘
Ru(4 4'-Me2bpy)33+ +FeSO, . 1.0%10° 0.3 © 20 fpJoq Caled. from current-time curve; soln, - - 80E224
Ru(4 4’-Mc-_,bpy)32+ +FeSO4" ' ‘ : . contg. 0.5 mol L™V H,80;,3%10™*
mol L™! Ru(bpy),?* and [Fe*1=
. [Fe**] (0Q).

2251.3 Dichloromercurate(l) ion‘ . L
“Ru(4,4-Me;bpy)s>* + HgCl,™ — >2x10% 10 fpJog  Soln. contg. Ru(bpy)s** and HgCl, = 84A077
Ru(4 4'-Me2bpy)32+ +HgCly ' ©Q. .

522.52 'lhs(S,S’ dlmethyl-2,2 -blpyndme)ruthemum(lll) jon.
22:52.1 Iron(ID sulfate _
Ru(S 5’-Me2bpy)3 £ FeSO4 6:0% 10° " 03 20 fpJogq  -Calcd. from cum:nt—time curve;.s_ohi. 80E224
Ru(S,5"-Me,bpy)s** +FeSO4 : contg. 0.5 mol L™ H,S0,,3x107*
mol L1 Ru(bpy)32*' and Fe*1=
[Fe*1(0Q).
'22.53 Ammme(2,2 -blpyrldlne)(Z,Z’ 6’,2"-terpyrldme)ruthemum(lll) ion

22.‘53 1 Iron(lI) ion. _
Ru(terpy)(bpy)(NH3)3+ Fe? > 3.1x 104 ) fpJog  Pbk.at450 and 480 nm in soln. 84A302 .
Ru(terpy)(b];vy)(NHg)2+ + Fes*’ : contg. 5.64 % 1078 mot L™

Ru(bpy);?*, 3.48 x 1075 mol L™
Ru(terpy)(bpy)NH3 2+ 42 %1073 mol
L™ Fe*(0Q), 5.25 x 1075 mol L™
Fe?* and 1.0 mol L™! HCIO,; same
value obtamed by sf.

22.54 'lhs(4-tnethylphosphomo-2,2'-bipyr1dme)ruthemum(I]I) ion

22.54 1 Tris(z,z -blpyndme)cobalt(ll) ion.

Ru[4-(Et3P)bpy]q + Co(bpy)q2+ - 22x108 1.0 fp. Soln. contg Ru([4- (Et-.P)bpy]qf’+ and 82F048
Ru[4-(EtgP)bpy]3 + Co(bpy)s>* Co(bpy)s>* (OQ).

22.54.2 Imn(lI) sulfate )

Ru[4~(Et3P)bpy]3 +FeSO, — 1.9%10% 0.3 Soln. contg. Ru([4-(Et3P)bpy]35""and 82F048
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r-.TABI,ﬁ 22. Rate éonsténts for ruthenium 'transiehté == Continued’

No. Reaction . " k@mo'sh) pH I . f°C) Method Comment Ref.

22.55 'lhs(l 10-phenanthrolme)ruthemum(lII) ion
2255 1 Tris(2,2 -blpyndine)cobalt(ll) lon

Ru(phen)33* + Oo(bpy)f* - 1.9x10% 0.25 f.ploq Pb.k at 420-450 nm in soln coutg 1 855_022
Ru(phen);** +Colbpy)s™ - ' %107 mol L™ Ru(phen);2*,025 ..~ ~
mol'L™! LiCl and (2-6) x 10 mol.
L Cobpy)s*(0Q); k=2.5x 108in
presence:of 0.166 mol L'1 Ng;S0,

and 4.8 x 107 Lmol™ 57! in 50% .
"aqueous aoetomtnle contg 0.25 mol
o : . o L L1Cl '
122552 2,3,9,10-'1‘etramethyl-1,4,8,11-tetraazacyclotetraﬂecanecobalt(m ion’
Rn(phm)33++Co(Me4[14]aneN4)2+ 97x10° 0.1 2 fplog Pbk. in soln, contg. Ru(phen)32+ and 90A2211.
. = Ru(phen);* + : . Co(NH;)sB~*{(0Q).
Co(Me,141aneN,** -
.22.55.3 1,3,6,8,10,13,16,19-Octaazabicyclo[6.6. 6]e1cosanecobalt(ll) ion ,
Ru(phen)33+ + Co(sep)2+ . 64x10° 02 . 25 fplog Pb. k. at 450'nm in soln. contg. (2-5). 84A238
Ru(phen),>* + Co(sep)** : x 10'5 mol L~! Ru(phen);?* and -7 A

%107 mol 1:‘ Co(sep)** ©Q...
22.55 4 1,8-Diamino-3,6,10 13,16 19-hexaazab1cyclo[6.6 6]emosanecohall:(ll) ion, comugate d:ac:d

Ru(phen),** + Co(diamsarH)* - © 7.9x105 1 02 25 fplq . Pbkat 450nmmsoln contg..(2-5)  34A238
Ru(phen)s™ + Co(diamsarH)™ T : T X107 mol L7 Ru(phen)32+, anx’
S 107 mol L~! Co(diamsar)** (0Q)
: : - : : _.-and 0.1 mol L™\ HCL.
22555 1,3-Diamino-3,6,10,13,16,19-hexaazabicyclo[6.6.6]eicosanecobalt(II) ion - ' S '

.- Ru(phen);>* + Co(diamsar)®* - 9.6 x107 83 02 25 fplog  Pbk.at450imin.soln. contgi (2-5) 84A238
- Ru(phen);?* + Co(diamsar)® S : © 7 T x 107 mol L Ru(phen), P iy x
B : " 1073 mol L™V Co(diamsan)** (0Q),
0.1:mol L™ LiCl and 0.05 mol Ll

: IY-ethylmorphohne
22.55.6° Copper().ion - )
Ru(phen)33+ +Cu* = Ru(phen);* + 1.2x10° 03 25 fploq .. Pbk.at450 nmin soln. contg. 10° 78A090
Cu?* , : mol L™ Ru(phen);**,0.01-0.06 mol -
' o Lloe® (OQ) and 0. Smol 1:x o
sulfuric ac:d -
22.55.7. Iron(II) ion » .
Ru(phen);>* + Fe®* - Ru(phen);2* +  12x10° 0 10 25 fplog Pb.k in soln. contg. 3.0 10 mol 777164
Fe?* : , .. 14x10° 1.1 01 25 - " L7 Ru(bpy)s?*, 3.0x 105 mol L™ ‘

_ Ru(phen);%*, 1.0 or 0.076 mol L -
HCIO, respectively, 4.0 x: 107° mol
L Re* (0Q) and 3.0 x 10 mol L™
Fe?*; for I=0.1, k is independent of
. temperature in the’ range’5-50°C."
22.55.8 - Mercury(I) ion
" Ru(phen);>* + Hg* = Ru(phen),* + 25x10° acid fpJog - Pbk.at436nm m dcacrated soln 84A148

Hg™* . ' contg; Ru(phen)s?*, excess’.

o - Hg(N03)2 (OQ) HNO3 and NaNOg;
assumed k(Hg" + Hg*) s X 109

mol'1 -1
22.559 Mercury(l) dimer ion _ G
Ru(phen);>* + Hg,>* — Ru(phen);** 10 acid fpJog - P.bk.at436nm in deaerated.soln. 84A148
+Hg?* + Hg* contg, Ru(phen);2*, excess

Hg(NO3), (OQ) HNO3 and NaNO3



Ru(5- Clphen)32“ +Hg* +Hg

contg. Ru(5-Clphen);**, excess

Hg(NO;), (0Q), HNO; and NaNO,
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TABLE 22. Rate constants for ruthenium' transients “— Continued
' kL Lol '1) ’ pH I #(°C)" Method = Comment “Ref.
55" ’Ihs(l 10-phenanthrobne)ruthemum(III) don: — Continued
.2255.10 Tris(2;2" -blpyndine)ruthemum(ll) jon’ ‘ v
] (phen)33++ku(bpy)32* - 1.2x10° 0 10. 25 fpJoq  Pbk.insoln;contg. 3.0x10%mel 777164
Ri (phen.)3 2% Ru(hpy), 1% 108 11 o1 25 L7 Rii(bpy),?*, 3.0 %107 molL7!
Ru(phen);?*,1.0 6r 0.076 miol L1
HCIOQ,, respectively, 4.0 x 10~ mol
LR (0Q) and 3.0 x 1075 ol L™ .
Fe?*; AH$ =32 kI mol ™, ASt=~28 T
K mol™!, AGt=24kJ mol ™  for I=
1; measured over.5-50°C, .’
22.55.11 1,1'-B1s(3-sulfonatopropyl)-3,3’-d1methyl-4,4 blpyridmmm radical anion -
Ru(pm:u)33+ +[3-MSPV]~ > T 21x10Y fpJog . Soin. contg. Ru(phen);>* and 3- 90N140
Ru(phen)3 +3-MSPV~ MPVS (0Q).
'22.56: “Tris(5-bromo-1, 10-phenanthrohne)ruthemum(l]]) jon
22.56.1 Copper(I) jon” < , »
‘Ru(5:Brphen),** + Cu* > 2.3x.10° 03 257 fpJoq ~-Pbk. at450 nmin.soln. contg. 1075  78A090
Ru(5-Brphen);2* + Cu?* ' - mol L™} Ru(5-Brphen);2*, 0.01-0.06;
mol L™ Cu?* (OQ) and 0.5 mol L™
sulfuric acid.
122562 Dichioromercurate(l) fon-
Ru(S-Brphen)33+ +HgCl,™ — >2 x 101 1.0 fpJog - Soln. contg Ru(S-Brphen)3 84A077
“Ru(5-Brphen),** + HgCl, - HeCl, (0Q).
,22.57 Tns(5-chloro-1 10-phenanthrohne)ruthemum(]]l) jon
zzm 1 1,3,6,8,10,13,16,19-Ocmazablcyclo[6.6 6]eicosanecobalt(Il) io_.
Ru(5-C1phen)3 + Co(sep)z"’ d 82x10% 0.2 25 fpJog  Pbk.at 450 nminsoln. contg. (2-5) 84A238"
“Ru(5-Clphen);** + Co(sep) %1075 mol L Ru(5-Clphen);?* and -
(-1 x 103 mol L1 Co(sep)s* 0Q.
!257.2 1,8-D|ammo-3,6,10,13,l6 19-] hexaazablcyclo[6 6. 6]e1cosanecobalt(II) ion
Ru(s-c1phen)33* + Co(diamsar)®* — 1.7x10% 8.1 02 25. fpfoq  Pbk.at450 nmin soln. contg 02 ° 84A238
Ru(5- C]phen)gz"' + Co(diamsar)** mol L™ LiC1, 0.05 mol L-FAL
k - ethylmorpholine, (2-5) x 10‘5 mol -*
L Ru(5-Clphen);2* and (1-7) x 107"
'mol L™ Co(diamsar)** (0Q).
22573  Copper(l)-ion e : '
Ru(5-Clphen),>* + Cu* = 27x10° 03 25 fpJoq - Pbk.at450 nm.in soln.-contg.10°  78A090
Ru(5- c1phen)32+ +Cu?* mol L™! Ru(5-Clphen),2*,0.01-0.06 .
mol L™! cu?* (0Q) and 0.5 mol L
. sulfuric acid.
_ 22;57.4 Iron(Il) sulfate
Ru(5-Clphen);>* + FeSO, - 22x10 0.3 25 fplog Pbk.in soln. contg. Ru(5- 766404
“Ru(5-Clphon)32* + FeS0,4* 'Clphen)3 , Fe(1I) (OQ) and 0.5 mol
L™ H,50,; k=1.8% 107 L moi~ §7!
- detd. by s.f.
: 22.57.5 Mercury(I) fon. '
Ru(5- Ciphen),** + Hg* - 3.5x10° acid fpJoq  Pbk.at 436 nm in deacrated soln. 84A148
Ru(S-Clphen);“ +Hg? contg. Ru(5-Clphen);*; excess
-Hg(NO3), (0Q), HNO; and NaNO5;
assumed k(Hg* + Hg*y =8 % 107 L
o : : mol ™ st
_;;257 6 "Mercury(¥) dimer ion ‘
Ru(5-Clphen);** + Hggz" - - 79 acid fp/og  Pbk.at436 nmin deacrated soln. . 84A148
4 .
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TABLE 22. Rate constants for ruthenium transients — Continued

No. Reaction k(Lmol™"s) pH I #(°C) Method Comment Ref.
22.58 Tris(5,6-dimethyl-1,10-phenanthroline)ruthenium(III) ion
22.58.1 Copper()ion
Ru(5,6-Me,phen);>* + Cu* - 5.4x10% 0.3 25 fpfog  Pbk. at450 nmin soln. contg. 1075 78A090
Ru(5,6-Me,phen);2* + Cu?* ‘ mol L™! Ru(5,6-Me,phen);2*, 0.01-
0.06 mol L™! Cu®* (OQ) and 0.5 mol
L™ sulfuric acid.
22.58.2 Mercury(I) ion
Ru(5,6-Me,phen);>* + Hg* — 32x10° acid fpJjoq  Pbk.at436 nmin deaerated soln. 84A148
Ru(5,6-Me,phen);* + Hg?* contg. Ru(5,6-Me,phen)s?*, excess
Hg(NO3)2 (OQ), HN03 and NaNO;;
assumed A(Hg* + Hg") =8 x 10°L
) mol s~
22.58.3 Mercury(I) dimer ion
Ru(5.6-Me,phen),>* + Hg, 2" — 3.0 acid fplog  Pbk. at 436 nm in deaerated soln. R4A14R
Ru(5,6-Me,phen);?* + Hg** + Hg* contg. Ru(5,6-Me,phen);2*, excess
Hg(NO;), (0Q), HNO; and NaNO;,
2250 Tris(4,7-dimethyl-1,10-phenanthroline)ruthenioum(IIl) ion
22.59.1 Tris(2,2’-bipyridine)cobalt(II) ion
Ru(4,7-Me,phen);>* + Cobpy)s>* - 3.1x108 0.25 fpjog  Pbk. at 420-450 nm in soln. contg. 1 855022
Ru(4,7-Me,phen),2* + Co(bpy);>* % 107 mol L™ Ru(4,7-Me,phen),**,
0.25 mol L™! LiCl and 2-6 x 10~ mol
L™! Co(bpy)s>* (0Q); k=5.1x 10%in
presence of 0.166 mol L™! Na,SO,
dnd 2.2 x 107 Lmol ! 57! in 50%
aqueous acetonitrile contg. 0.25 mol
L LiCL
22592 2,3,9,10-Tetramethyl-1,4,8,11-tetraazacyclotetradecanecobalt(II) ion
Ru(4,7-M<32phen)33+ + 9.7x10° 0.10 25 fpJog  Pbk.in soln. contg. Ru(4,7- 90A221
Co(Me,[14]aneN ) — Me,phen);* and Co(NH3)sBr**
Ru(4,7-Me,phen);>* + (0Q). :
Co(Me,[14]aneN,)**
22593 1,.3,6,8,10,13,16,19-Octaazabicyclo[6.6.6]eicosanecobalt(II) ion
Ru(4,7-Me2phen)33+ + Co(sep)** — 5.4x%108 0.2 25 fpJog  Pbk.at450 nmin soln. contg. (2-5) 84A238
Ru(4,7-Me,phen);2* + Co(sep)>* % 1075 mol L™! Ru(5-Clphen),2* and
1-7)x 10~* mol L™ Co(sep) ™ (0Q).
22.594 1,8-Diamino-3,6,10,13,16,19-hexaazabicyclo[6.6.6]eicosanecobalt(Il) ion
Ru(4,7—Me2phen)33+ + Co(diamsar)2+ 3.1x 107 83 02 25 fpJog P.b.k. at 450 nm in soln. contg. 0.2 84A238
— Ru(4,7-Me,phen);?* + mol L~} LiCl, 0.05 mol L™! M-
Co(diamsar)** ethylmorpholine, (2-5) x 107> mol
L~ Ru(5-Clphen);?* and (1-7) x 1073
mol L™ Co(diamsar)** (0Q).
22.59.5 Copper(l) ion
Ru(4,7-Me,phen);>* + Cu* — 1.4x10% 0.3 25 fpJog  Pbk.at450 nmin soln. contg. 105  78A090
Ru(4,7-Me2phen)32* +Cu?* mol L! Ru(4,7-Mezphen)32+, 0.01-
0.06 mol L™! Cu** (OQ) and 0.5 mol
L} sulfuric acid.
22.59.6 Europium(II) ion
Ru(4,7-Me,phen);>* + Eu?* —+ 4x10% 25 fpfoq  Soln. contg. Ru(4,7-Me,phen);2* and 766404
Ru(4,7-Me,phen);2* + Eu?* Eu** (0Q).
22.59.7 Mercury(l)ion
Ru(4,7-Me,phen);>* + Hg* — 3.0x10° acid fp/og  Pbk. at 436 nm in deaerated soln. 84A148

Ru(4,7-Me,phen);>* + Hg?*

contg. Ru(4,7-Me,phen);**, excess
Hg(NO3), (0Q), HNO; and NaNO;;
assumed k(Hg* + Hg") =8 x 10°L
mol ™' s7%,
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TaBLE22. Rate constants for ruthenium transients — Continued

i Reactwu T "'.k(L'moi'lé'l) . 'pH I "'It("C)-:Method Comment- - Ref,

2259.. ’Ihs(4 7-dxmethyl 1 10-phenanthrohne)ruthemum(IID ion — Contmued
22.59.8 Mercury(l) dlmer jon » }
Ru@ 7-Meqphen)3 o+ Hg Aoy 1020 - - acid fpfoq - Pbk.at436 nmm deaerated soln, 84A148
- Rug4, 7-Me,_phen)32“ +Hg™+ Hg : - contg: Ru(4,7-Me;phen),?*; excess
Hg(NO3)2 OQ) HNO; and NaNO,;
225599 " Triethanolamine - ,
Rui(4,7-Me,phen);>* + TEOA 52x108 025 "25  fplog: ‘PbXk. at420-450 nmin 50% aqueous 855022
‘Ru(4,7-Me,phen); 2t + [TEQAT™* : o D - acetonitrile soln. contg. <110 mol
SIS L™} Ru(4,7-Me;phen);**, 0.25 mol
L LiCl, 2-6 x 10~* mol L™! TEOA
and 1 x 10'4 mol ¥ Co(bpy)s™

- OQ).
?22 60 ’Ihs(s-methyl-l 10-phenanthrolme)ruthemum([[[) ion
22.60 1 Copper(l) ion - '_ .
*"Ru(5-Mephen)* +Cu* 10x10°. - 03 25 fplog  Pbk.at450 nmin soln. contg. 10 78A090 -
Ru(s-Mephen)32+ + Cu2+ o o mol L™! Ru(5-Mephen),*, 0.01-0.06
" mol L™ Cu?* (0Q) and 0.5 mol L™ -
sulfuric acid.
22:60.2° Mercury(I) ion ‘
Ru(5-Mephen),>* + Hg* - 3.1x10° acid fpfog  PbXk.at436 nmin deaerated soln. 84A148
Ru(5-Mephen),2*.+ Hg?t : : contg. Ru(5:Mephen);2*, excess
‘Hg(NO;); (0Q), HNO; and:NaNO;
assumed k(Hg +Hgh=8x10°L
) ~mol ™ 57!
2260.3 Mercury(® dimier ion
' "Ru(5-Mephen),** + Hg, 2+, 5.7 acid fpJoq . Pbk.at436 nm in deaerated soln. 84A148
/Ru(5-Mephen),** + Hg?* +Hg* contg. Ru(5-Mephen);%*, excess

Hg(NO3y), (0Q), HNO, and NaNO;.

'22.61 - Tris(S-phenyl- l,10-phenanthrolme)ruthemum([[l) ion
22 .61.1 . .Copper(I)ion N

Ru(5-Phphen);** + Cu*t = 1.1x10° 03 . 25 fpioq  Pbk.at450 nmin soln, contg: 107>  78A090
Ru(s: -Phphen);* + Cu®* ‘ : mol L~} Ru(5-Phphen);%*, 0.01-0.06 .

mol L1 Cu?* (0Q) and 0.5 mol L™

suifuric acid. )

22.62 Tkis(3'4 7,8-tetramethyl-1' 10-phenanthroline)ruthenium(m) idﬁ
22621 Tris(22" -bxpyndme)cobalt(ll) ion

Ru(34,7 8-Me4phen)3 e 20x107 025 fpJfog *  Pbk.at420-450 nm in 50% aqueous 855022
Co(bpy)3 to acetonitrile soln. contg. 1 x 10~ mol
Ru(3,4,7,8-Me,phen);* + L™ Ru(3,4,7,8-Me,phen);2*, 0.25

.Co(bpy)s>* * mol L™} LiCl and 2-6 x 10~ mol L™!

. Co(bpy)s™ (0Q.
22622 Copper(lyion -

Ru(3,4,7,8-Me,phen);™* + Cu* - 6.0x10 0.3 25 fplog -Pbk.at450 nmin soln. contg. 10>  78A09C
Ru(3,4,7,8-Meyphen); 2 +Cu?* mol L~ Ru(3,4,7,8-Me,phen);”*,

0.01-0.06 mol L™! Cu?*(0Q) and 0.5
mol L™ sulfuric acid.

22.62.3 Dichloromercurate(l) ion’

-Ru(3,4,7.8:Me,phen);>* + HgCl,™ »  >2x1010 1.0 fpJog.  Soln. contg. Ru(3,4,7,8- Me4phen)32+ 84A077
Ru(3 4,7,8-Me phen);* + HgCly ' and HgCl, (OQ):

22.63 Bls(2,2’ blpyndlne)[2-(Z-thlazolyl]pyndme]ruthemum(lIl') ion

22 63.1 Ethylenediaminetetraacetate ions

" Ru(bpy),(pyth)** + EDTA > 2% 108 fpJog  Soln. contg. Ru(bpy),(pyth)>* and 83N214
Ru(bpy),(pyth)?* + [EDTA,,,I' : MV (0Q).
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TABLE 22. Rate coﬁ’siants for ruthenium' transiefits ~ ‘Continued

k@mol™ sy - pH 1

#°C) .Mei:h‘od : 'Cionunent

_contg. 5 x 10~ mol L™

Ru(NH,)sCI**.

“No. -Reaction
22.63 BlS(2,2 blpyrldme)[2-(2-th1azolyl]pyr1dme]ruthemum(ll[) mn — Contmued
22:632 1,1'-Dimethyl-4 4'-hlpynd1mum radical cation
- Ru(bpy),(pyth)>* + MV'* - 2.7%10° fptog - Soln contg Ru(bpy)z(pym)2+ and  83N214
Ru(bpy);(pyth)* + MV2* My ©Q. '
22.64 - 2,2-Bipyridinebis[2-(2-thiazolypyridineJruthenium(III) ion
22.64.1 1,1’-Dimethyl-4,4"-bipyridinium radical cation
.. Ru(bpy)(pyth);>" + MV** = 2.7%10° fpjog ~ Soln. contg Ru(bpy)(pyth)zz" and 83N214
Ru(bpy)(pyth),>* + MVZ* MV 0Q.
22,65  Tris[2-(2-thiazolyD)pyridine]ruthenium(III) jon
22.65.1 1,1’-Dimethyl-4,4"-bipyridinium radical ‘cation
Ru(pyth);>* + MV'* = Ru(pyth);*  * 1.6x10'° 5.0 fpfoq . - DX.at 602 nm in Ar-satd. buffered - -87E949
+ MV - o soln. contg. 2.0 x 10 mol L7 )
Ru(pyth)i*_ and 5.0 10'2 mol L!
“MV#(0Q). _
* 27x 10° fpJog Soln. contg. Ru(pyth)'f" and MV?* 83N214
' (0Q): ' '
* Unexplained discrep_aﬂcy inithese .
. _ data. . o
- 22,652 . Ethylenediaminetetraacetate ions '
Ru(pyth);** +EDTA - Ru(pyth);** 4.0%10° 5.0 fplog  Pbk.in Ar-satd. buffered soln contg. 87E949
+ [EDTA,, ' 2.0% 1075 mol L™} Rui(pyth);?*, 5.0 x :
1072 mol L™ MV?*(0Q) and'5:0 x
10 mol ™! EDTA.
22.66 ~'Tris(2,2-bithiazole)ruthenium(III) ion
22661 Ethylenediaminetetraacetate ions »
Ru(bth);>* + EDTA - Ru(bth);>* + 82x10% 50 “fpJog  Pbk.inAr-satd; buffered soln. contg. 87E949.
[EDTAyI" 2.0%1075 mol L™} Ru(bth);*, 5.0x -
1072 mol L™} MV? (0Q) and 5.0 x
102 mol L™\-EDTA.
22,67 Tris[2-(1,2, -thiadia_zol-S-yl)pyridine]ruthenium(m) ion
22.67.1 Kthylenediaminetetraacetate ions _ _
Ru(pytda),>* + EDTA — 3.9x10°8 5.0 fpjog  PbkinAr-satd. buffered soln. contg: 87E949
Ru(pytda)gz*' +[EDTA,,J" -2:0 x 107 mol L1 Ru(pytda);**, 5.0
%1072 mol L™ MV?* (OQ) and 5.0 x
0‘z mol L™ EDTA:
22.68 Hexaammineruthenium(IIl) ion, OH reaction product
22,681 Hexaammineruthenium(iII) ion, OH reaction product )
[Ru(Nng)éi‘*/on] + - 45%10° ~3%x107 . 20 -pr D.k. at 400 nm in N;O-satd. soln. ~ - 700178
[Ru(NH;)¢**/OH] — contg. 5x 10~ mol L™! Ru(NH,)¢>*;
unclear whether & or.2%.
22.69 Pentaammine(chloro)ruthenium(It) ion, OH reaction product
22.69.1 TFirst-order reaction ’
[Ru(NH;)sCI>*/OH] — 2.5%10%57! -3x10% 20 pr P.bk: at 360 nm in N,O-satd. soln. ~ - 700178
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TABLE 22. Rate constants for ruthenium transients — - Continued

“Reaction : : [ k@mol™s™y . pH 7 -7 . H°C): Method - Comment } Ref, -

2270 Pentanmmine(acetylenedicarboxylato)ruthenium(ITD, OH-adduct
22.701 ) Péntaammine(aéetyleqedicarbdxylatﬁ)riltheninm(l]l), OH-adduct .

:§_1(NHQ§§RH(C,{04~0H)H=" v_~2x107' 35 p.r. Dk. in N;O-satd. soln. contg..- . © 88A030
(NH3)sRu(C40,-OH) - (NH3)sRuC,0;; unclear whether £ or - *
hh AN 2% ’
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TABLE 23. Rate constants for antimony transients

No. Reaction k@Cmolls) pH I #(°C) Method Comment Ref.

23.1 3,8,13,18-Tetrakis(carboxymethyl)porphine-2,7,12,17-tetrapropanoato(chloro)oxoantimony(V) radical anion
23.1.1 1,1’-Dimethyl-4,4’-bipyridinium
[SbO(Cl)(uroporphyrin D] * + MV2* > 4.6x10% 9.0 fp/rg  Pbk.at 578 nm in deaerated soln. contg. 88N184
SbO(Cl)(uroporphyrin D** + MV** 107° mol L™ SbO(Cl)(uroporphyrin I)**,

0.02 mol L' EDTA (RQ) and <10 mol
LMV,
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TABLE 24. Rate: cons'tgnts:.-_for ,tin;transienté.,: ,

Reacon ~ k@mol's) .pH [  #°C) Method * Comment o - Ref..

£ S(HI) + Sn(TT) - Sn(Il) + Sn(IV) 19x10° 0 fp.. . Dk.at280 nminsoln. contg. Imol L\ 86A208
B o HCI and Sn(lI) and Sn(IV). In soln. contg.
only Sn(Il) or Sn(IV), k = 2.5 % 10% and 1.2
%107 L mol~! 57 respecuvely )
241.2 ’_ Oxygen , B o
-Sn(iI) + 0, + H" - ShiIV) + HO,' 1.7x108 0 fp. D.k:at 280 nm in soln. contg. T'mol L% 86A208
“HCL, 5.0x 107 mol L™ Sn(IV) and 8.83 x  89B054
1075, 16>< 10™%,2.84 x10%or 1 38x10‘3' A
mol L oxygen. : ’

;Z4.2 chhloro[S 10. 15,20-tetrakxs(4-sulfonatophenyl)porphmatostannate(IV) radlcal anion
24.2.1 :First:order reaction
\[SnTPPSClz] > 62x10%s™! 7 fp./rq DLk iri Nj-satd. soln. contg. SntTPPSCL*™  ~90A022
. and 4—HOC6H4NH2 (RQ). Reaction -
suggested to represent protonation
followed by dxsproportlonatlon to form a

) Sn(IV) chlonn
24.2.2 Oxygen v
[SnTPPSClz] 540y SnTPPSClz + 26% 108 7 fp/rg. Dk.in Ny-satd. soln. contg. sm>1>sc124' " 90A022
05~ and 4-HOC4H,NH, (RQ) and varied [02]. .

}24.3 5,10,15,20-Tetrakls(l-methylpyrldlmum-4-yl)porphlnatotm(IV) radlcal anion
243.1 5,10,15,20-Tetralus(1-methylpyndmimn-4-yl)porphmatohn(IV) radical anion . -

- [SHTMpyP]>* + [SnTMpyP] HAHY S 15x10% 2.9 p.L. Dk. “84A121
Sn'I'MpyPs" + Sn’l"MpyPH .
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TABLE 25. Rate constants for thallium transients

No. Reaction k(Lmol™s™) pH 1 t(°C) Method Comment Ref.
25.1 Thallium(0)
251.1 Silver(X) ion
T1® + Ag* — AgTI* 1.7x10° pr. D.k. at 400 nm in soln. contg. 0.1 mol 80A123
L™ 2-PrOH and 8 x 10~ mol L™ TI*.
25.1.2 Carbon dioxide
™4+ CO, = TI* + CO,™~ 3x 107 3.7 25 pur. Calcd. from rate of approach to 89C001
equilibrium in soln. contg. 0.01-0.04 mol
LTI k=3 x 105 L mol ! 57,
2513 Cadmium(I) ion
TI® 4 Ca?* ~ 3.6 108 p.r. D.k. at 400 nm in soln. contg. 0.1 mol 80A123
L' 2-PrOH and 8 x 10™° mol L™ TI*,
25.14 Chromium(III) ion
T+ CA* > 6.0x10% pr. Dk. at 400 nm in soln. contg. 0.1 mol ~ 80A123
L' 2-PrOH and 8 x 107> mol L™ T1*,
25.1.5 CopperdI) ion
T + Cu?* —~ 3.5x10° p.r. Dk. at 400 nm in soln. contg. 0.1 mol ~ 80A123
L™ 2-PrOH and 8 x 10~ mol L™ TI".
25.1.6 Ferricyanide ion
TI? + Fe(CN)g>™ > 3.7x10° p.r. Dxk. at 400 nm in soln. contg. 0.1 mol ~ 80A123
L™ 2-PrOH and 8 x 107% mol L™ T1*,
25.1.7 Nitrous oxide _ )
TI° + N,0 — 5x10° 25 pr D.k. in N,O-satd. soln.; reaction 84C015
suggested to produce ‘OH.
25.1.8 Nickel(II) ion
T1° + Ni* — <1x107 p.L. D.k. at 400 nm in soln. contg. 0.1 mol ~ 80A123
L~ 2-PrOH and 8 x 1075 mol L™ TI*.
25.1.9 Hydrogen peroxide
TI° + H,0, = TI* + ‘OH + OH~ 37x10° p.L. D.k. at 400 nm in soln. contg. 0.1 mol ~  80A123
L~ 2-PrOH and 8 x 10~> mol L™ TI*,
25.1.10 Oxygen
TI°+0, > TI* + 0, 35x10° pr. - Dk at400 nmin soln. contg. 0.l mol ~ 80AI123
L' 2-PrOH and 8 x 107> mot L™! TI*,
25.1.11 Lead(Il) ions
TI® + Pp** 23x10° p.r. D.k. at 400 nm in soln. contg. 0.1 mol ~ 80A123
L 2-PrOH and 8 x 1075 mol L™} TI*.
25.1.12 Tris(2,2’-bipyridine)ruthenium(II) ion
TI® + Ru(bpy);2* = TI* + Rubpy);t  1.0x10%0 7 25 pr Pb.k. at 505 nm in Ar-satd. soln. contg.  89C001
0.5 mol L™t 2-PrOH, 5 x 10~5 mol L™
Ru(bpy)s?* and varied [TI*].
25.1.13 Samarium(IX) ion
T + Sm?* - <2 %107 p.r. DXk. at 400 nm in soln. contg. 0.1 mol ~ 80A123
L' 2-PrOH and 8 x 107° mot L™ TI*,
25.1.14 Thallium() ion
TIO + TI* - T1,* 1.4x10° 7 25  pr. Caled. from kgps = 1.7 x 107 57! for 89C001
increase in absorption at 420 nm in soln.
contg. 0.5 mwol L' 2-PrOH and 1074~
1072 mol L™! TICIO; k., =1 x 107571,
25.1.15 Acetaldehyde '
TI® + CH;CHO — T1* + CH,CHO™ 1.0x10° 25 pr Calcd. from rate of approach to 89C001

equilibrium in soln. contg. acetaldehyde
and TI*; k= 4.7 x 10* L mol ' s7%.
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TABLE 25. Rate constants for thiallium transients —Continued

‘Reaction B T k@mollsh) < pH I _  #°C) Method Comment Ref.

'_Thejllium(ﬁ) — Continue(

116-- Acefone- »

“TI%+ CH;COCH; — Ti* +(CHy),CO™ - 1.6 x 107 11:3, 25 pr Caled. from rate-of approach to 89C001
o ' o 12 equilibrium: in soln. contg. acetone, TH*

and 0.002 or 0.01 mol L™ OH™; k,=7.1
x10° L mol™ 71,

617 1,4-Benzoqumone .
n°+ Q- TIF+Q~ 2.8x10° 7.0 25 pr.  Pbk.insoln.contg. 5x 105 mol L™ 751032
benzoquinone, 1 mol L! tert-BuOH and
_ 5x 1073 mol L™ T1;80; 42% TI’..
251:18 Formaldehyde »
" TI°+HCHO - TI*+ CH;0™ 6% 10° 25 pr Caled. from rate of approach to 80C001:
SR equilibrium in soln. contg. .

formaldehyde and TI* k. = 1 5% 10“
“mol™s”

252 Thallium(¥)ion, complex with TI(0)
252 | ‘Thaliium() ion, complex with Ti(0) _ » ‘
[l + 1'12" - T12*. , s x 108 127 . pL Dxk. at 420 nmin Ar-satd. soln. contg.  Y3A2Y9Y
0.2 mot L™ 2-PrOH; 0,01 mol L™!
acetone and 0.05,mol L™} TICIO,;

1.5%10° 13 p.IL. Dk.at 420 nmand pbk. at300nmin . 80A123
) soln. conig: 0.1 mol L™} EtOH or 2- PrOH
and 0.02 mol L™! TICIO,.

25.2.2 Silééf(l).<ion‘ »
Thyt+ Agh— T + AgTTY +1.3%x10° PrL D.k. at 420 nmin soln. contg. 0.1 mol ~ 80A123
‘ . " L' 2-PrOH and TICIO,. v -
12523 Cadmium(D ion R R
Thy* +Cd* 12x 108 pr. D.k..at 420 nm in soln. contg. 0.1 mol -~ 80A123
‘ L™ 2-PrOH and TICIO,.
‘2 25.2.4 Chromnum(lll) ion

T+ OO 2.5x 108 pr. Dk.at420 nmin soln contg. 0,1 mol  80AI123
- L~ 2-PrOH and TlC104 '

2525 Copper(l) io

Tl o cu2+ - 31%10° pr. D.k. at 420 nm in soln. contg. 0.1.mol 80A123
L~} 2-PrOH and TICIO,. : :

252.6 . Ferricyanide ion . .
Tyt + Fe(CN)ss' - . 3.0x10° pr. . Dk at 420 nm in soln. contg. 0.1 mol. 80A123
: ; L™ 2-PrOH and TICIO,. )
©252.7 . Nitrous oxide
TL"+NO—> 14x 107 25 pr Y-radiolysis studies indicate that N, is 720844
. . : one of the products of this reaction.
2528 Nickel(II) ion . C
Tl +Nit — <1x10° p.I. DX. at 420 nm in soln. contg. 0.1 mol 80A123
L~! 2-PrOH and TICIO,.
2529 Hydrogen peroxide _ - _
Tl,* + Hy0, = 2 TI* + "OH + OH™ 3.0x10° pr. D at 420 nm in soln. contg. 0.1 mol 80A123
S : . L™ 2-PrOH and TICIO,. '
252.10 Oxygen

‘Thy* 40y 2TH+0, 3.0x10° pr. Dk at420 nminsoln. contg. 0.1 mol ~ 80A123
‘ - : L' 2-PrOH and TICIO,.

252,11 ‘Lead(Il) ions

Tt +PO - 1.5x10° pr. D.X. at 420 nm in soln: contg. 0.1 ol 80A123
' L~ 2:PrOH and TICIO,.
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TABLE 25. Rate constants for thallium transients -— Continued

No. Reaction k@Lmolls™)) pH 1 t(°C) Method Comment Ref.
25.2 Thallium(l) ion, complex with TI(0) — Continued
25212 Tris(2,2’-bipyridine)ruthenium(II) ion
TL* + Ru(bpy);>* = 2 TI* + Ru(bpy);* 5.2 x 10° 12.7 p.r. Pbk. at 510 nm in Ar-satd. soln. contg.  93A299
0.05 mol L™ TIC10,, 0.2 mol L™! 2-
PrOH, 0.01 mol L~ acetone and 2.2 x
1073 mol L™! Ru(bpy)3(ClO,),.
5x10° 7 25  pr P.bk. at 505 nm in Ar-satd. soln. contg.  89C001
0.5 mol L' 2-PrOH, 5 x 107> mol L™
Ru(bpy)s>* and varied [TI*].
25.2.13 Samarium(II) ion )
T+ Sm?* - <6x 108 p.I. Dk. at 420 nm in soln. contg. 0.1 mol 80A123
L™! 2-PrOH and TICIO,.
25.2.14 1,4-Dicyanobenzene
Tl,* + DCNB — 2 TI* + [DCNB]"~ 27 x10° =1 p.I. D.k. at 490 nm in deaerated soln. contg. 730121
10~ mol L"! DCNB and 102 mol L™!
T1,S0,.
252,15 Hydroxymethyl
Th*+ 'CH,0H+H* > 2TI*+ MeOH 4.0x 10° 6 p.r. Calcd. from d k. at 420 nm. and condy. 80A123
change in soln. contg. MeOH and TI*
assuming values for 2k(Tl,* + Tl,*),
K(Tl,* + Hy0,) and 2k(R +R).
25.2.16 1-Hydroxyethyl
Tl,* + CH;CHOH + H* > 2 TI* + 3.0x10° 6 pr. Calcd. from d k. at 420 nm. and condy. ~ 80A123
EtOH change in soln. contg. EtOH and TI*
assuming values for 2k(TL,* + Tl,*),
k(T1,* + Hy0,) and 2k(R +R).
25.2.17 1-Hydroxy-1-methylethyl
Tly* + (CH3),COH + H* - 2 TI* + 3.0x10° 6 pr. Calcd. from d k. at 420 nm. and condy. ~ 80A123
2-PrOH change in soln. contg. 2-PrOH and TI"
assuming values for 2k(Tl,* + TLY),
k(Tl,* + Hy0,) and 2k(R + R).
25.3 Thallium(0), complex with thallium(I) ion, dimer
25.3.1 Thallium(0), complex with thallinm(¥) ion, dimer
T + T - 1.8x 10° 13 p.L. Estd from dose effect on abs. at 300nm  80A123
in soln. contg. 0.02 mol L™ TICIO, and
0.1 mol L™! EtOH or 2-PrOH. Unclear
whether k or 2k.
25.3.2 Tris(2.2’>-bipyridine)ruthenium(II) ion, electron adduct
TI,%* + Ru(bpy)s* = Tl;* + Ru(bpy)s**  6x 108 127 p.r. Dk. at 510 nm in Ar-satd. soln. contg. ~ 93A299
0.05 mot L™! TICIO,, 0.2 mol L 2-
PrOH, 0.01 mol L™ acetone and 2.2 x
1075 mol L! Ru(bpy)3(ClOy);; valuc
obtained from computer fit.
25.4 Thallium(I) ion
254.1 Chloride ion
TI** + CI” > TICI* 9x10° 0 1 23 pr D.k. at 290 nm in soln. contg. 3.0 X 10> 741038
mol L™ TP**, 3.0 x 107 mol L™ HCI
and 1 mol L™} HCIO; k= 1.4 % 10% s71.
25.4.2 Cobalt(I) ion
TI® + Co® - TI* + Co® 62x10° 06 075 25 fp. DX. at 270 nm in soln. contg. 1073 mol' 747625

L™ 713+, 0.25 mol L™} HCIO, and 0.02-
0.2mol L™ Co*;k, =3.1x 107 L
mol™!s71.
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“TaBLE 25. Rate constants for thallium: transients — Continued -

k@ mortsly - pH I " #°C) Méthod = Comment Ref.
25 Thalhum(ll) ion — Continued
Cobalt(IlI) ion ) . .
* £ Co* = '113+ + c:oz*‘ 9.5% 108 03 - 055 .22 - fp. Dk.-at 303 im in soln. contg. 10~ mol." . 757093

L™ TI** and 0.5 mol L™ H*,
2544 Iron(II) ion ‘ )
1'12+ Fe2+ - n* PR 2.6 x10° 06 . 03C 25 fp. Dxk.at 303 nm in soln. contg: 102 mal 757093
e L~ TP** and 0.25 mol L™ HY; studied at
14.7-39.6 °C; E, = 48 kI mol ™",
6.7x105 0 1 23 pr D.k. at 290 nm in soln. contg; 10~ mol 741017
LT, 1072 mot L™ TI*, 1'mol L™ ‘
HCIO, and (1-2) X 1073 mol L™ Fe?* -
25.4.5 Iron(ﬂ) tris(l, 10-phenanthrolme-5,6-dlone) ) 7
112+ + Fe[l 10- PD]32+ - ‘ 4.0%10% 32 p.r. Pb.k. at 600 nn in N,O-satd: soln. 934292
. ’ : contg. T80, FeSO,4 and 1,10-
phenanthroline-5,6-dione.
72546 Iron(III) ion _
TR 4+ Rt o TI + Fe? 1.1.x 106 06 030 .25 fp. Dk at 270 nm in soln. contg. 102 mol - 747625
g : : L T1%, 2 %1073 mot L1 T3+ and 0. 25 o
) - mol L™ HCIO,:
2547 Perhydroxyl . . v
T?*+ HO," > TI* + H + 0, 25x10° 1 pr. D.k. in aerated soln. contg. 10> mol L™! 660097
' TI*. Estimated from-initial decay of -~
T12+
25.4.8 "Hydrogen peroxide. ‘ '
T2+ 3 H,0, = TI* + HOy +HY 2.8x107 1 p.r. D.k. in aerated soln. contg. 103 mol L™ . 660097
TI* and 8.9 x 10~*mol ™! H,0,.-
Evidence for products from H,0O, and H,
yields in y-r.-irradiated T1* solutions. -
[710036).
15:4.9 - Manganese(II) ion }
STPY 4+ M > T+ Me> 19%10* 0.3 075 22 fp. D.k. at 303 nm in soln. contg: 103 mol ~ 757093
‘ ' L7 T1** and 0.5 mol L™ H*,
25/4:10° ‘Thallium(I) ion - '

TR T S TR T 1.9% 108 0 1 23 pr. Dk. at 280 nm in soln. contg. 10 mol . - 741017
C - : . L' 113+, 1073 mol L1 Ti* and 1 mol L™!
HCIO,.
1.8x 108 1 025 25 fp. Dk. at 270 nmin soln. contg. 103 mol 747625
- 1.9% 108 06 025 - L7 113+, 1072 mol L™ “T1* and 0.25 mol
'32%10° 0.6 0.50 L ! HCIOy; studied at15-45.°C, £, =7.9
45x 108 06 1.0 J mol™; recaled. from the ongmal data
41x108 03. L0 using €579 = 3800 L morl
_ ©45%10 0 1.0 [741017).
25411 5,10,15,20-Tetrakis(1-metliylpyndlmum-4-yl)porphinatozinc(ll) ion
TI** + ZuTMpyP** - Tl* 43 %108 33 0.004 pr. Pbk. at 690-700 nim in N,O-satd, 85A038
[ZoTMpyPT> - S buffered soln contg: T1,SO4 and (1-4) X

107 mol L™ porphyrin.
-:25é4;12 6-Aminophenalenone

ST 6:NH,PHO —"TT" + * 6.0%10° p.r. Pbk. at 420 nm in N,O-satd. soln. '93A404
- [6-NH,PHOJ"* ' contg. 0.005 mol L™ TL,S0,: - :
25.4.13 “Anisole .
T4 CgHOCH; — TI* + 50%10% 4 20, . pr. Pb.k. and d. in N;O-satd. soln; contg. 751171
[CeHsOCH,] 1073 mol L™ 1,50, and 10~ mol L™ :

anisole.
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TaBLE 25. Rate constants for thallium transients — Continued

No. Reaction k@Lmol™s™"y pH 1 #°C) Method Comment Ref.
254 Thallium(Il) ion — Continued
25.4.14 Chlorpromazine, conjugate acid
TI?* + CZH* - TI* + [CZHT % 15x%10° 2.0 p.r. Pb.k. at 505 nm in N,O-satd. soln. 83A272
contg. 0.003 mol L™ T1,80;; overall
rate constant, 86% electron transfer.
25.4.15 Diethyl disulfide
1™ + CHsSSGHs — TI* + 1.4x10° 3.5 p.L. D.K. at 260 nm and p.bk. in NyO-satd. 761143
[C,HSSC,H,)* soln. contg. 2 x 10~ mol L™ T1* and
various lower concn. of disulfide.
254.16 Diethyl sulfoxide
TI?* + (C,Hs),S0 — TI* + 14x107 32 p.L. D.k. in N,O-satd. soln. contg. 5x 107> 89A465
[(CHs),80T* mol L™ TI*,
25.4.17 3,5-Diiodotyrosine
T + 3,5-1,TyrOH - 1.0x10° 2 pr. P.b.k. at 350 nm in soln. contg. 0.005 94A179
mol L™! TI*. Reaction occurs by split
path forming phenoxyl type radical and
radical cation.
254.18 1,2-Dimethoxybenzene
T1?* + 1,2-CeHi(OCHy), — TI* + 6.0x10° 4 20 pr Pbk. and d.k. in N,O-satd. soln. contg. 751171
[1,2-CgH4(OCH5),)"* 1073 mol L™! T1,80, and 10~ mol L!
dimethoxybenzene.
254.19 1,3-Dimethoxybenzene
TI* 4 1,3-C4Hy(OCHy), — TI* + 8.0x 108 4 20 pr Pbk. and d.k. in N;O-satd. soln. contg. 751171
[1,3-CgH(OCH,),1"* 1073 mol L™ T1,80, and 104 mol L1 -
dimethoxybenzene.
25.4.20 1,4-Dimethoxybenzene
TI% + 1,4-CgH4(OCH,), — TI* + 6.5x 108 4 20 pr Pbk.and dk. in N,O-satd. soln. contg. 751171
{1,4-CHo(OCH,),1™* 1073 mol L™! T1,S0, and 10~ mol L™
dimethoxybenzene.
52x108 4 2 pr Pb.k. at 430-460 nm in N,O-satd. soln. ~ 87A041
contg. 102 mol L™ T1,S04.
25421 1,4-Dimethoxybenzene radical cation
TI* 4 [1,4-CHy(OCH),1* - TI + 6.0x10° 4 2 pr Detd. from dependence of [1,4- 87A041
1,4-C¢H,(OCH;), CsH4(OCHj3),]'* on pulse intensity in
N,O-satd. soln. contg. 1073 mol Lt
T1,80,.
254.22 2,3-Dimethoxybenzoic acid
T1%* + 2,3-(CH;0),CeH;COH ~ i+ 2.1 x10° ~3 20 pr. P.b.k. and d k. in N,O-satd. soln. contg. 771006
H* + [2,3-(CH;0);C¢H;CO,)’ 1x 107 mol L™ TL, SO,
254.23 3,4-Dimethoxybenzoic acid
TI** + 3,4-(CH;0),CeHsCOH = TI* + 1.7 % 10° -3 20  pr Pb.k. and d.k. in N,O-satd. soln. contg. 771006
H* + [3,4-(CH;0),C¢H;CO,) 11073 mol L™ T1,S0,.
25.4.24 2,4-Dimethoxybenzoic acid .
TI** + 2,4-(CH,0),CsH,CO.H = TI* + 9.1 x 108 ~3 20 pur. Pbk.and dk. inl N,O-satd. soln. contg. 771006
H* + [2,4-(CH;0),C4H;CO,) 1 %1073 mol L™! TL,SO,.
254.25 2,6-Dimethoxybenzoic acid
T + 2,6-(CH;0),C¢H;CO,H = TI* + 1.8 x10° ~3 20 pr P.bk. and d.k. in N,O-satd. soln. contg. 771006
H' +[2,6-(CH;0),CgH,CO, T 1x 107 mol L™ 11,80,
25.4.26 3,5-Dimethoxybenzoic acid
T + 3,5-(CH;0),C4H;COH = TI* +  2.4x 10° ~3 20 pr. P.bk. and d k. in N,O-satd. soln. contg. 771006

H* + [3,5-(CH;0),C4H,CO, ]

1 x 1073 mol L™! T1,80,.
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TaBLE 25. Rate constants for thallium transients ‘— Continued

10~ mol L methylene blue and 2 x
1073 mol L™! T1?*,

CkLmolmis Y., pH I #°C) Method: Comment . Ref.
Thallmm(II) jon — Continued
25,427 Dimethyl disulfide - . _
Ti%* + CH,SSCH; - n+ 23%10° 35 pr. Dk. at 260 nmand p.bk. in N;O-satd. . 761143
[CH3SSCH3]"’ ' soln. contg. 2 107 mol L™ TI* and
) various lower concn. of disulfide.
/25428 Dimethyl sulfoxide ‘
‘412 + DMSO = TI* + [DMSO}™* 1.1x 107 32 pr. - Dk.nN,O-satd. soln. contg. 5x 107 - 89A465
’ : : mol L™ T1.
25429 Dimethyl 3,3"-thiodipropionate ‘
*TI?* +2 S(CH,CH,CO,CHy); = T + - 1.7x10° 1.5 23 pr Pbk. at 510 nm in Oj-satd. soln. contg. - -92A059
“(CH0,CCH;CH;);S] : '0.01 mol L™! TI* and (0.4-1.1) x 1073
S mol L™ dimethyl 3,3’-thiodipropionate.
15:4.30 - Diphenyl sélenide ‘ '
TR (C6H5)ZSe =TI+ 2.6 x 10° pr: Pbk. at 750 im in Nzo-satd soln, 94A098
[(CGHj)zsg] contg. '1‘12804 .
25431 Diphenyl sulfide
T 4+ (CHa)yS — TI* + [(c6H5)251'+ 3x10° pr. Pbk.at750 nm in N,O-satd. soln. 94A098
) contg. T80,
3544.32 Dlphenyl tellnu,
T4 (CgHa)yTe = TI* + 3.2x10° pr. Pbk. at 580 nm in N,O-satd. soln. 94A098
[(CeHs), Tel ™ ' contg. TS0,
25433 Dipropyl sulfoxide oo
TI* + (CH;CH,CH,),S0 = TI* + 22x107 32 pr. Dik.in N;O-satd. soln. contg. 5 X107 89A465
{(CH;CH,CH,),SOI"* * - : mol L™ TT*.
25434 Ethanol
'n2+ +EtOH - T+ H* + CH,CHOH .. 8.8x10° 0.43 23 yr Calculated from the y-ray induced-chain - 700336
reaction in TI* + ethanol solutions, }
taking K(TI** + T1*) = 1.9 x 10° L. mol™
st [741017]
25435  Methanol
TI?*+MeOH - TI* + H'+°CH,0H 6.9 x 103 0.43 23 yr. Calculated from the y-ray induced chain 700336
- reaction in TI** + methanol solutions, =
taking k(TI%* + TI**) = 1:9 x 108 L mot™!
_ s~ [741017).
/25436 Methionine
:ff’I’l_z"’ +Met =TI + [Met] ™ 2.5x10° 3.35 pr. D.k. at 260 nm and p.b.k. at 290 nm:in 81A340
C : N,O-satd. soln. contg 2 x 1073 mol ) S
T1* and 2 x 10~ 'mol 171 ‘methionine.
25437 2-Methoxybenzmc acid .
Tty 2-CH;0C¢H,COH - TI* + " 1.2x10° -3 20 opr Pbk. and d.k. in N,O-satd. soln. contg. 771006
+ [2:CH;0C¢H,CO,1’ i 1% 1073 mot L™ T1,50,.
’ 25.4.38 3-Methoxybenzoic acid
“TI?* + 3-CH;0C5H,CO,H — TI* + H"’ 1.6x10° ~3 20 pr Pbk. and dk. in N;O-satd. soln. contg. 771006
+[3-CH30CgH,CO,T" A : 1x 10'3 mol L™ TL,50,. :
25 4.39 4-Methoxybenzoic acid
TI** +4-CH;0CeH,CO,H - 'I'l+ + H“ 53x10° ~3 20 pr Pbxk. and d.k.in N,O-satd. soln. contg. 771006
+[4-CH30CgH,CO,1 ‘ "1 %1072 mol L™ T1,50,,
254.40 Methylene Blue cation . ] '
T +MB*+H* > TI' + [MBH]'*  2.4x10° 17 pir. Pbk. at 525 nm in O,-satd: soln. contg. ~ 89A375
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TABLE 25. Rate constants for thallium transients. — Contiriued

No:  Reaction Ck@mellsh) pH I f("C)_ Method: - Comment _Ref.
25.4 Thallium(II) jon — Continued
25441 Neutral Red cation
TI?*+ NRH* + H* > TI"+ [NRH,?*  1.7x10° 1.8 . Pb.k. in O,-satd. soln: contg. 0.002 mol  93A100
» ‘ LU TI* and 1 %10~ mo! L~ Neutra® :
Red.
25.4.42 N-Nitrosodimethylamine:
TI%* +(CH;);NNO — 14 %107 2.7 pr. Dik:at 340 nm in N;O:-satd. soln: contg. .. “91D17.
» . leSO4;-' ’
25443 Phenylthiourea ‘
TI** 4 CgHNHCSNH, ~ 32x10° 35 pr. Pbk. at 580 am in soln. contg; T1* and:5 . -94A002
X 10 mol: Lt phenyltluourea product
suggested to be deprotonated radical
cation.
25.4.44 * Promethazine, conjugate acid
TI®* + PZH ~ TI* + [PZH]'>* J12:x10° 2.5 pr. Pbk. at 505 nim in'N,O+satd. soln: -~ 83A272
C : contg. 0.003 molL™" T13804; overall ’
v rate constant, 93% electron transfer
"25.445 2-Propanol
TI** +2-PrOH - TI* + H' + 5.8x10% 043 23 yr Calculated from the -ray induced chain 700336
(CH;),COH reaction in T+ 2-propanol golutions,
‘ taking k(T1Z* + TI2*)'= 1:9 x 1085 mol ™ -
s 7410171,
25.4.46 " Safranine cation, conjugatermhnoacid
TP+ STH? — [STH] 4 TI* 22x%10° 2 pr. Pb.. at 460 nmin Oy-satd:soln.contg.  92A008
0.002 mol L leSO4 i
25447 Sulfacetamide . -
: T12"+H2NC6H4802NHAc - 7.0% 108 33 pr. Pb.k. at 440 nri in N;O-satd. soln. 94A208
[HzNC6H4SOZNHAc] +11" contg. T1*.and sulfacetamide. :
25.4.48 1,2,4,5-Tetrametboxybenzene » _ ‘
TR + 12,4,5- -CeH,(CH,0), - TI* +  1.0%10° 4 pr. Pb.k. at 447 nm in N;O-satd. soln. 87A041
[1.2:45-CglCT0) 1" contg. 1073 ol L7! T1,50;.
‘25449 3,3’ Thiodlpropanol
TI?* + S(CH;CH,CH;0H), - TI*+  2.0x 10° 15 23 pr Pbk. in O,-safd. soln. contg: 0.01'mol.  92A05
[(CH,OHCH,CH,),81"* | Suths v o
25.4.50 - 3,3°-Thiodipropionic acid )
* T1** + S(CH,CH,CO3H), — TI* + 3.8x10° 1.5 © P Pbk. at 390 .nm in O;-satd. soln. contg. . 90A488
[S(CH,CH;CO,H), ™ - 2.0x 107 mol L™ TI*,
25.4:51 Thionine cation '
TI?* + Th*+ H' - TI* + [ThH]"** 3x10° 2.5 pI. Pb.k. at 480 nm in N,O-satd. soln; 87A452
' ’ : . contg. 2 1073 mol. L'1 T, produ(_:t is
semioxidized thionine. ‘1'1(01-1) .
generates same product at pH 5 8
254.52 Toluidine Blue cation ‘
T + TB* + H* — TI* + [TBHI > 1.7 10° 18 por. Pb.k. at 500 nmi in soln, contg. 0.002 ' 904238
mol L™ T1*, . »
25453 1.2,3-Trimethoxybenzene
T2 4 1,2,3-CHy(OCH,), - Ti* + 32108 4 20 pr- Pbk. and-d k. in N,O-satd; soln. contg. 751171
[1,2,3-C¢Ha(OCH,),I ™ 10 mol L™ T1,S0, and 107* mol L~
trimethoxybenzene. *
25.4.54 .1,2,4-']1'imethoiybenzene
“TI* + 1,2,4-CgH;(OCH,); ~ TI" + 6.8 %108 4 200 pr. Pbk. and-d k. in N,O-satd. soln. contg. 751171

[1,2,4-CHy(OCHa)1™*

1072 mol L™ TI,S0, and 107 mol L™
mmetho;ybcnzepe
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TABLE 25. Rate constants. for thallium transients. —-Continued -
No. . Reaction K@Lmollst) pH 1 "#°C) Method . Comment Ref.
254 Thallium(ID) fon — Continued
25:4:55 '13,5-Trimethioxybenzene
ST+ 1,3,5-CHy(OCH3); = Tl" 7.0x10% 4 20 pr. ‘Pbk.and dk.in N;O-satd. soln. contg. 751171
[1,3;5-C¢H5(CH30)51"* 107 mol 1! T, S0, and 104 mol L .
trimethoxybenzene.
125.4.56 : 2,3,4-Trimethoxybenzoic acid
STP* +2,3,4-(CH;0),CeH;COH > TIY - 1.6x10% -3 20 pr Pbk: and dk: in N;O-satd, soln. contg: .-771006
F+H' + [23,4-(CH;0);CeHyCORT" © ' 1x107 mol L™ TS0,
25457 34,5 Trimethoxybenzoic acid
CTI** +3,4,5:(CH;0)3C¢H,COH = TI* 8.4 10° -3 20 . pr. Pbk. and d.k. in N;O-satd. soln. contg. 771006
2R H+ (34 5-(CH30);C6H,CO5T 1x 1073 mol L™ 11,80,
25.4.58 2,4,5 Tnmethoxybenzolc aud
T12+ +2,4,5-(CH;0);C¢H,CO,H ~ i 8.2x108 ~3 20 pr Pbk. and dk. in N;O:satd. soln. contg. 771006
+H' +[2,4,5-(CH;0),C¢H,CO,T 1 x 1073 mol L™} T1,80;.
25.4;59 : 2,4,6- ’Ihmethoxybenzmc a(:ld ‘ B :
“TI%* +2,4,6-(CH,0);CH,CO,H ST 15x10° ~3 20 pr Pbk.and dk. in N,O-satd. soln. contg. . 771006
+H"+12,4,6-(CH;0);CHCO, T’ : 1% 1073 mol L™ T1,80,.
255 Hydroxythallium(II) jon
2551 Iron(Il) t¥is(1,10-phenanthroline-5,6-dione)
“TIOH* + Fe[1,10-PD],2* = “7.0x108 5.1 pr. Pbk. at 600 nm in N,O-satd. soln. 93A292
. contg: TI,SO,4, FeSO, and1,10- - i
.. . phenanthroline-5,6-dione..
25.5.2 Hydrogen ion
“TIOH* 4 H* — TI** + H20 14108 - 27 - .var- . 21 pr D.k. at 360 nm in N,O-satd. soln. contg. 751130
' 1073 mol L™! Ti,SO, and HCIO,,
Evidence for equilibrium from optical
v _ and conductivity measurements.
1.0x10% 001 25 pr ‘Dk. at 360 nm in s0ln. contg, 0.001 mol * ' 84C015
L~! T1¥, 0.01 mol L™! NaClO, and varied
v [H'); K =6.0x 10 ML,
/2553 Hydroxythallium(I) ion .
TIOH* + TIOH* —+ 1.9x10° 6.5 ~0 pr D.k. at 260 nm in N,O-satd. soln. contg. 660097
o ‘ 5% 107 mol L7 TI*.
1.9 10° 56 - pr. D.k. in N;O-satd. soln.’ 761192
2554 Adenosine ) ' ) :
" TIOH* + A—-TIH+0H +A™ 63x107 7-74 0006 20 pr. Duk. at 360 nm in N,O-satd. soln..contg. -89A247
2% 1073 mol L™ T1,80,; mixt. with
, . TI(OH),.
255.5  Adenylyl-(3'-5’)-guanosine
TIOH* + ApG - 5x 108 ~7 20 pr. D.k. in N;O-satd. soln. contg. 0.002 mol. '93A118
7 : : L™ Tt*and 1 x 107 mol L™ ApG.
25.5.6 Chlorpromatzirie, conjugate acid )
TIOH* + CZH* = TI* + OH + “1:6% 10° 6.5 pr. Pbk. at 505 nm in N,O-satd. soln: 83A272
[CzHy ** - o contg. 0.003 mol L™! T1,50; overall
o rate constant, 59% electron transfer.
25.5.7. 2’-Deoxyadenosine 5’-monophosphate '
" TIOH* +dAMP — TI* + OH 1:6 x 10° 7-74 0006 20 pr Dik. at 360 nm.in N,O-satd. soln. contg.  89A247
[dAMP]* - 2% 1072 mol L™! T1,80,; mixt. with
TI(OH),.
2558 2’-Deoxyguanosine 5’-monophosphate ) .
TIOH* + dGMP — TI* + OH + 34x10° 7-74 -0 20 ' pr D.k. at 360 nm in N,O-satd. soln. contg.  89A247
[dGMP]"* : 2 % 107> mol L1 T1,50,; mixt. with_

TI(OH),.
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TABLE 25. Rate constants-for thallium: transients - — ‘Continued -

No. vReaction ' ‘ : k(Lmol"1 '1) "-"pH V ,1  1H°C) Méthod .- Comment ’ Ref

255 Hydroxythalhum(l]) ion — Contmued
2559 Diethyl disuifide »
* TIOH* + CyHsSSCHs = TI* + OF + | 14x 10° 556 prL. Dik. at 260 nmi‘and p; bk in Nzo-sam 761143
[CHSSGHT™ , “soln. contg. 2 x 103 mol L T and.  ~
various lower concn,. of disulfide.:

'25.5.10 1,2-Dimethoxybenzene

" TIOH* +1,2-C¢Hy(OCH,), - 12x10° . >47 pr. Pb: and dk. in:N;O-satd. soln. contg. - 751086
o o g 1072 mol L 11,50; ‘and:107*mol L~
_ o dxmethoxybqn_;ep_e -
25:5:11" ‘1,4-Dimethoxybenzene ‘ 7
TIOH* + 1,4-CgH(OCH,), = ~45%10% - N47 pr. Pbk. and dkHinN,0:éatd: soin ‘contg, 751086
: 107 mok L™ T1;S04-and 10~ mot L™
] » dlmethoxybenzene
255.12 Dimethyl disulfide -
TIOH" + CH,SSCH; - T +OH +  ~1.5x10% 5.6 pr. wix. ar 260 nm-and pibk. 4440 im in -+ 761143
[CH,SSCH,I™* : N,O-satd. soln..contg; 2. 10-3 molL™! 761192

1" and various lower concn. of
. fisulfide

25513 Ethanol _ _

TIOH* + BtOH - TI* + H,0 + ~1.x 105 pr. DX at 360 i miixt. with TIOH); 89C001

CH,CHOH ' e e
25.5.14 Formaldehyae .

TIOH* + HCHO ~ TI*+ H,0 +'CHO =1 10° pr.” Dk at 420 nm; mixt. with TI(OH),. 89C001

25515 Guanosine -
TIOH*_ +G— 13x10° 7-74 0006 ~20. pr Dik.at 360 im in N,O-satd: soln. contg. . 89A247

2107 mol L™! TL, S0,
25516 Glycyltryptophan

.. TIOH* + GlyTepH - T +(GlyTipl’ +  1.4x10° 774 0006 20 pur Dik. at 360 nm in NoO-satd. soln. contg.. 89A247
H,0 2 1073 mot L™ T1,80;; mixt, with
THOH),.-
'25.5.17 . Methanol
- TIOH* + MeOH — TI* + H,0 + ~1x.105 pr. Dk at 360 nm in N,O-satd. soln.; mixt. - 8911
“*CH,0F with TI(OH),;
25518 1-Methyleytosine '
" TIOH*+1-MeCy — <10’ 7-74 0006 20 pr. " DX at 360 nm in N,O-satd. soln. contg. ~ 89A247
. ' 2x1073 mol L T1,SO4; mixt. with v
THORD-

25519 Methylene Blue cation

TIOH* +MB* —»TI* + [MBT2* +OH™ 24 x10° 6.7 p.L. Pb.k. at 525 nm in N, satd. soln. contg.. 89A375
- 107* mol L™V'mettiylene biue: and 2

m-3 mol L1 Ti2+,

25520 1-Methylthymine

TIOH" +1,5-Me,U — <107 774 0006 20 pr. D.k. at 360 nm in N;O-satd. soln. contg. - - 89A247
SR 2% 107> mol L™} T1,S0; mixt. with
TIOH),.
25521 1,10-Phenanthroline-5,6-dione
TIOH" + 1,10-PD — 9.5x10° 56 pr. Pbk.at 600 im in N;O-satd. Soln. ~  93A292
‘ I, contg. T1,SO4 and:1 lO-phcnanthrohne-
5,6-dione.

25522 2-Propanol
TIOH™ + 2-PrOH = TI" + H,0 + ~1x 108 p.I. ~DX. a1 360 i i NpO-=satd. ¥ulu.; miixt. © 89C001
(CH3)2C0H - ‘with TIOH);..
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 TaBLE 25. Rate constants for-thalljum transients— Continued:
Ck@mollsT) CpH . I H°C) Method . Comment © et
Hydroxythallium(II) ion — Continved. "
55.23 - Safranine cation }
“TOH* + 8T+ [STI2* + TI* +OH ™. - 2.0x10° 6 p.rL. Pb.k. at 460 nm in N,O-satd. sol... 92A008
B ’ ‘contg. 0002 mol LV TLSO,: ‘
25.5.24 Thymldyl: '-(3’—‘5’)-2’-deoxyguanosme :
TlOH* + TpdG - P 8% 108 ~7 0 pr " D.k. in. N,O-satd. soln. contg; 0.002 mol - 93A118
S =" L T1* and 1 x 107 mol L™ TpdG. o
. Toluidine: Blue catlon ) ) . :
- TIOH* + TB* = TI*: +OH™ +[TBJ"* LA 6.8 pr. Pbk. in soln. contg. 0.002 mol L™VTI*,  90A238
Dihydroxythallium(I) - -
mnyd'mkymmuum(n) v .
 +TI(OH); > - 32x10° 9.0 pr. “Dik. in N,O-satd. soln. 761192
Metlazmlc acxd, conjugate base - » o
' _:n(om)2 +MZ > MZ] + FTIT42 - 25%10° 10 pr. D.k. at 460 nm in'N;O-satd. soln. contg. ~ 81A162"
OH - e P 3107 mol L™ TISO4; 71% e-transfer.
25.63 Tetramtromemuu.
STOM), + C(NOy)y > I+ 'NOs+: 43108 8-9- pL DXk at410 nmand pbk. at 350.nmin .. 761192
CNO);” ‘ N,O-satd. soln.-contg: 2x 10> mol ™! -
. T*and ~ 10™*mol L™}
_tetranitromethane.
257 Chlorothallium(Il) ion -
Iron(II) jon. ; e . :
[ICH + Fez'* - TlCl + re3+ - - 8%108 - 0 1 21 . pr " Caled. from p.b.k. at 340 nm in soln. 761154
‘ contg. 1 mol L™ HCIOy, 1 x 107 mol
Lrart, 2.6 10 mol L1 n(m) and 9
% 10~ mol L™ TI(Y). _
6X 10° 0 1 21 pr Calcd. from p.b.k. at 340 nm in soln: 761154
R ' contg. 1 mol L HCIO,, 1 x 10741 mol
L', 2.6 X107 mol L™ n(m) and 9
x 107 mol L~ TI(D).
12572 Chloroiron(Il) ion _ v )
LTICH +FeCl?* = TICL* + Fe?* 3.9% 108 0 1 21 pr D.k. at 340 nmin soln. contg. 1 mol L™} 761154
- - HC104, 1x10%mol L7l a1}, 26x107% -
mol L™ TIIT) and 9 x 104 ol L™
TI(T); same k for TICl, + FeCI**, TICl;~
+FeCl?, etc. For reaction of same Tl(II)
specnes w:th FeOH?, k=3 x108L
“mol™ 571,
25.8 chhlorothalllum(ll)
2581 Iron(II) ion »
“TICl, + Fe?* - TICI + FeC1%* . 2x 106 0 1 21 pr Calcd. from p.bk. at 340 nm in soln. 761154 -
: contg. 1 mol L™ HCIO; 1 x 10~-1mol
L 1, 2.6 x 107 mol L™ TI(IM) and 9
x 10~ mol L™ TI(1).
2x 108 0 1 21  pr. Calcd. from p.b. k at 340 nm in soln 761154

contg. 1 mol'L™ HCIO,, 1 x 1071 mol

Ler, 2.6 % 107 mol L™V TI(III) and 9
x 107 mol L™ TI(D).

J: Phys. Chem. Ref. Data, Vol. 24, No. 3,1995
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TaBLE 25. Rate constants for thallium transients — Continued

No. Reaction k(Lmol™ sy pH I #°C) Method = Comment Ref.
25.9 Trichlorothallate(II) ion
259.1 Iron(II)ion 3
TICl;™ + Fe?* - TICI,*™ + Fe™* <1x10° 0 1 21 pr Calcd. from p.bk. at 340 nm in soln. 761154
contg. 1 mol L™ HCIO,, 1x 101 mol
L' a1, 2.6 x 10 mol L™ TI(I) and 9
% 10~ mol L™ TI(Y).
1.5x 107 0 1 21 pr Calcd. from p.b.k. at 340 nm in soln. 761154
contg, 1 mol L™l HCIO,, 1 x 10~-1 mol
L C1™), 2.6 x 1074 mol L™! TI(II) and 9
x 107* mol L™ TI(D).
25.10 Tetrachlorothallate(Il) ion
25.10.1 Iron(II) ion ‘
TICL,?™ + Fe?* > TICL,> + FeC1?* 1x 108 0 1 21 pr Calcd. from p.bk. at 340 nm in soln. 761154
contg. 1 mol L™ HCIO, 1 % 10741 mol
L' a1, 2.6 x 107 mol L™! TI(I) and 9
, %107 mol L™! TI(Y).
25102 Tris(2,2°-bipyridine)ruthenium(II) jon
TICL>™ + Ru(bpy),> - TICI, + 2.9x1010 <0 3.0 fpJog  Pbk. at 452 nm, in soln. contg. 82A111
Ru(bpy)32+ Ru(bpy)32+, 3.0 mol L™! HCl and
TI(NO;); (0Q).
25.11 Thallium(II) ions
25.11.1 Thallium(II) ions
TI(ID) + TI(I) — 2.7x10° 0 1 23 pr. D.k. at 300 nm in deaerated soln. contg. 741038

0.001 mol L™! TI(T), 5 x 10~* mol L™
TI(IIL), 0.001 mol L™ CI~and 1 moi L1
HCIO ; k=28 x 10%,2.4 x 10° and 1.9 x
10° L mol™! s~! in the presence of 9.7 x
1073,0.1and 0.98 mol L™! CI-,
respectively. In each case [H] = 1 mol
L'landi=1.

J. Phys. Chem. Ref. Data. Vol. 24, No. 3, 1995
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TABLE 26, Rate constants for vanadium transients

“No, -Reaction _k(L"mol" sh pH I #(°C) Method Comment “Ref.

26,1 - Vanadyl(IH) jon
26.1.1 Hydrogenion _ ‘
“VO* + Hf = VOH** “1:5% 1010 38 25 . pr Condy. change in Ar-satd. soln. contg. VO**' 86A152
: 46 and 0.12 mol L™ tert-BuQH or 0.01-0.05
mol L™ EtOH. For VOOH + H* = V(OH),",
k=3.5x10""L mol™! s\, Valuves obtained
by computer fit.

1. Dhuye MNham Raf Nata Unl 24 Nn R 1908
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TABLE 27. Rate constants for tungsten transients

No. Reaction k@molts™) pH 1 #°C) Method Comment Ref.

27.1 12-Tungstate ion(7-), dihydrogen
27.1.1 Oxygen
HyW ;040" + 0y * -90 pr. Dk. in air-satd. or O,-satd. soln,  90A069

contg. 0.01 mol L™ HyW;,0,,%;
complex kinetics.

* Calcd. from data reported by the
authors.

J. Phys. Chem. Ref. Data, Vol. 24, No. 3, 1995
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TABLE 28. Rate constantsfor.zinc transients

k@mol?sTy L pH  I: L #°C) Method - Comment - o LIRef.
A8:1: Zinc(d) ion
! B Flrst-order reaction v A o
) = Za(ID) + em, 43x 10857t 214 . pr Dik.at 380 nm in deaerated soln oontg 81A195

tert BuOH, ZnO and 1to 5 mol'L”! OoH"

Zinc(l) 1011
: »Zlnc(l) lon ) _ ]
4 * £ Zo* > Znt 4 Znd 35x108 22 pr. Dx. at 310 nm in soln. contg, 0.01 mol L™ 771011
) ’ .. ZnSOyin the presence of 107 atm Hy, or
0.01-0.2 mol L"""MeOH, 2:PrOH or fert-
BuOH. Value obfained from computer fit.

"28.2.2- Hydrogen atom '
Znt+H o ZoH* 1.9x10° 2 pr Dk at310nmm soln, contg. 0.01 mal L™ 771011
B ZnSOy in the presence of 107 atm Ha. ’
Va.lue obtained: from computer fit.:

2823 Hydroxyl v
“Zn*+°OH ~ ~1.5%10'¢ : 18 pr. Dk insoln. contg. Zn®; value conected 66A001
e e © for e(Za*y = 1Z,800°Lmol T ¢ S
_ [92A182],
T -2x10" ' 25 pr.  Estimated from d.k. at 300 nm in-Ar-satd: 751027

. soln: contg. ZnSOy:in absence of ‘"OH .
< scavengers taking into-account comipeting
. reactions-such as Zn" + Zn®, Zn* +H,0,,
OH + "OH efc.; value Corrected for e(Zn*)
=12,800 L mol ™! cm™ [92A182).

4 Hydroxymethyl ) . .
Zn+ +2CH;0H+: H = an* 25%10° 2 pr Dk at 310 nmrin soln. contg. 0.2mol L™ - -771011.
MeOH ~ ~ . : MeOH and 0.005:mol L™ ZnSO, in’: '
absence and presence of 002 atm. N,O:
Value obtained from comnuter fit.
2825 - I-Hydrdxy-l-methylethyl ‘ ‘ _
Znt (CH;,)ICOH S 2n2+ 13510° 2 pr Duk. at 310 nm i soln. contg: 0.02 mol L1 771011
" 2-PrOH: . : 2-PrOH and 0.01 mol L1 ZrSO, in
presence and absence of HCIO,. Value
* obtained from computer fit. '
2826 Carbon dioxide radical anion _
Zn*+CO, " +H' > Zn**4+HCO,m  ~4x10° : 2 pr Duk. at 310 um in soln. contg. 0.01 mol L™ 771011
formate and 0.002 mol L™ ZnS0,. Value -
cb(amed from computer fit.

zs.z""r 2-Hydroxy-2,2-dimethylethy:

© Znt+ CH,_C(CH3)2OH +H' an*' 1.0x10° 22  pr. . Dk at310 nminsoln. contg. terr-BuOH 771011
.+ tert-BuOH ' and ZnSO4 Value obtamed from computer '
fit.”
282.8 wpromateion’ _ (
Zn* 4+ Bro," - - 21x10° 0.08 p.L. Dxk at 313 nm in'soln. contg. 0.02mol L™ 68G855
ZnS0y, 0. %1 ol L" IvchH and varied
. [BrO7]. 1
.2829 _Chlorate ion
7t 107 o &3 108 0.08 pr Dk af 313 nm in soln. cantg. 0.02 mol 11 ° 68GRSS
' ZnSO,, 0.001 mol L™ MeOH and varied
[Clos7].
1282.10  Cobalt(il) ion v :
Zn*+ Co?t = <3%10° 0.08 pr. DX. at 313 nmin soln. contg, 0.02.mol ™!  68G855:
’ : ZnS0;, 0.001 mol L™ MeOH and varied
[Co™).

-1 Phue. Cham: Ref. Data. Vol. 24.-No. 3. 1995
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TABLE 28. Rate constants for zinc transients — Continued

No. Reaction k(L mol‘"l s7h pH I t(°C) Method Comment Ref.
28.2 Zinc(I) ion — Continued
28.2.11 Tris(2,2’-bipyridine)cobalt(III) ion
Zn* + Co(bpy)s>* — Zn?* + 2.6 x 10° pr. D.k. in soln. contg. 0.05 mol L™} Zn?*,0.1 720381
Co(bpy);** mol ™! ter-BuOH and 1 x 107 mol L™!
Co(bpy);*.
28.2.12 Tris(ethylenediamine)cobalt(III) ion
Zn* + Co(en);>* — Zn?* + Co(en);?* 2.5x10% 56  0.08 p.r. D.k. at 310 nm in soln. contg. 0.02 mol L™! 690424
ZnSO,, 0.001 mol L™! MeOH and (0.5-3.0)
%10 mol L! complex. -
28.2.13 cis-Dichlorobis(ethylenediamine)cobalt(III) ion
Zn™ + cis-Co(en),Cl,* — Zn?* + 1.9 % 10° 56 008 pr. D.k. at 350 nm in soln. contg. 0.02 mol L™! 69042
Co(en),Cl, ZnS0,, 0.001 mol L™! MeOH and (0.5-3.0)
%10 mol L™! complex.
28.2.14 trans-Dichlorobis(ethylenediamine)cobalt(III) ion
Zn* + trans-Co(en),Cl,* — Zn®* + 23x10° 56  0.08 pr. D.k. at 350 nm in soln. contg. 0.02 mol L™ 690428
Co(en),Cl, ZnS0y, 0.001 mol L™ MeOH and (0.5-3.0)
» x 107* mol L™! complex.
28.2.15 Carbonatobis(ethylenediamine)cobalt(IIX) ion
Zn* + Co(en),CO5* — Zn** + 47x108 56 008 p.r. D.k. at 310 nm in soln. contg. 0.02 mol L™ 690428
Co(en),CO, ZnS0,, 0.001 mol L™ MeOH and (0.5-3.0)
x 104 mol L™! compiex.
28.2.16 cis-Bis(ethylenediamine)difluorocobalt(III) ion
Zn* + cis-Colen),F,* — Zn** + 5.4x10% 56 008 p.L. D.k. at 310 nm in soln. contg. 0.02 mol L™! 690428
cis-Coen),F, ZnS0,, 0.001 mol L™ MeOH and (0.5-3.0)
x 10~ mol L™ complex.
28.2.17 Agquabis(ethylenediamine)fluorocobalt(III) ion
Zn* + Co(en),(H,0)F* — Zn?* + 4.7x108 56 0.8 p.L. D.k. at 310 nm in soln. contg. 0.02 mol L™ 690428
Co(en),(H,0)F* ZnS0Oy, 0.001 mol L ! MeOH and (0.5-3.0)
x 10 mol L™! complex.
28.2.18 cis-Amminechlorobis(ethylenediamine)cobalt(III) ion
Zn" + cis-Co(en),(NH,)CI2* — ZnZ* 1.5%10° 5-6 008 pr. Dk. at 310 nm in soln. contg. 0.02 mol L™! 690428
+ cis-Co(en),(NH3)CI* ZnS0y, 0.001 mol L™! MeOH and (0.5-3.0)
%10~ mol L™! complex.
28.2.19 cis-Nitroamminebis(ethylenediamine)cobalt(ITI) ion
Zn* + cis-Co(en),(NH;)NO,2* — 27%x10° 56  0.08 p.L. DX. at 350 nm in soln. contg. 0.02 mol L™ 690428
Zn?* + cis-Co(en),(NH;)NO,* ZnSO,, 0.001 mol L™! MeOH and (0.5-3.0)
x 10 mol L! complex.
28.2.20 Hexaamminecobalt{(III) ion
Zn* + Co(NHs)g>* — Zn?* + 8.4x 108 56 008 p.r. D.k. at 310 nm in soln. contg. 0.02 mol L™} 690428
Co(NH,)¢2* ZnS0,, 0.001 mol L™ MeOH and (0.5-3.0)
x 10~ mol L! complex.
28.2.21 Pentaammine(bromo)cobalt(III) ion
Zn* + Co(NH3)sBr?* — Zn?* + 2.6x10° 40  0.08 p.I. D.k. at 310 nm in soln. contg. 0.02 mol L™ 690428
Co(NH3);Br* ZnSO,. 0.001 mol L™ MeOH and (0.5-
3.0) x 10~ mol L} complex.
28.2.22 Pentaammine(chloro)cobalt(IIl) ion
Zn* + Co(NHj)sCI?* — Zn** + 22x10° 56 008 p.L. D.. at 310 nm in soln. contg. 0.02 mol L™ 690428
Co(NH,)sCI* ZnS0,, 0.001 mol L™! MeOH and (0.5-3.0)
x 10~ mol L™! complex.
28.2.23 Pentaammine(cyano)cobalt(III) ion
Zn* + Co(NHz)s(CNY?* — Zn?* + 13x10° 56  0.08 p.r. DX. at 310 nm in soln. contg. 0.02 mol ™! 690428

Co(NH,)5(CN)*

.I Phve Cham Ref Data Vnl 24 Nn R 1QQGK

ZnSO,, 0.001 mol L™! MeOH and (0.5-3.0)
% 10~ mol L™} complex.
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TasLE 28. Rate constants for zinc transients — Continued
“No. “Reaction k@mols™ pH I K°C) Method Comment Ref.
‘38,2 Zinc(I) ion — Continued
28.2.24 Pentaammine(fluoro)cobalt(III) ion
Zn* + Co(NH,)sF** —> Zn®* + 8.2x10° 56  0.08 prL. D.k. at 310 nm in soln. contg. 0.02 mol L™ 690428
Co(NH,),;F* ZnSQ,, 0.001 mol LI MeOH and (0.5-3.0)
x 1074 mol L™! complex.
28.2.25 Pentaammine(fumarato)cobalt(ITI) ion ‘
Zn* + Co(NH;)sfumarate* - Zn* + 1.2x10° 5-6  0.08 p.L. D.k. at- 310 nm in soln. contg. 0.02 mol L1 690428
Co(NH;)sfumarate ZnSO,, 0.001 mol L™! MeOH and (0.5-3.0)
x 10~ mol L™! complex.
28.2.26 Pentaammine(aqua)cobalt(III) ion
Zn* + Co(NH3)5(H,0)* - Zn** + 1.6x10° 40  0.08 p.I. D.k. at 310 nm in soln. contg. 0.02 mol L™! 690428
Co(NH;)5(H,0)** ZnS0Qy, 0.001 mol L™! MeOH and (0.5-3.0)
x 10~ mol L™! complex.
28.2.27 Pentaammine(hydroxy)cobalt(III) ion
Zn* + Co(NH;);0H?* — Zn** + 1.1x10° 66 008 pr. D.k. at 310 nm in soln. contg. 0.02 mol L™ 690428
Co(NH;)sOH* ZnS0,, 0,001 mol L™ MeOH and (0.5-3.0)
x 10™ moi L™} complex.
28.2.28 Pentaammine(azido)cobalt(III) ion
Zn* + Co(NH3)s(N3)** — Zn®* + 1.5x10° 56 0.08 pr. D.k. at 350 nm in soln. contg. 0.02 mol L™! 690428
Co(NH;)5(Ny)* ZnS0,, 0.001 mol L™} MeOH and (0.5-3.0)
x 10~ mol L™ complex.
28.2.29 Pentaammine(thiocyanato-N)cobalt(TII) ion .
Zn* + Co(NH,)s(NCS)** - Zn?* + 1.7 x 10° 5-6  0.08 p.r. D.k. at 350 nm in soln. contg. 0.02 mol L™} 690428
Co(NH,)5(NCS)* ZnS0,, 0.001 mol L™! MeOH and (0.5-3.0)
x 10~ mol L™! complex.
28.2.30 (Acetato)pentaamminecobalt(III) ion .
Zn* + Co(NH3)5(0Ac)* — Zn** + 50x 108 5-6 0.8 p.L. D.k. at 310 nm in soln. contg. 0.02 mol L™} 690428
Cq(N"H:;)s(OAc)*’ ZnS0y, 0.001 mol L~! McOH and (0.5-3.0)
x 10 mot L™} complex.
28.2.31 Hexaamminebis(p-hydroxy)-ji-(trifinoroacetato)dicobalt(IIl) ion
Zn* + CF,CO,[Co(NH,);1o(OH),* 12x10° 22  pr DXk. in Ar-satd. soln. contg. 0.1 mol L™} 83A140
- ] ZnSO,4 and 0.1 mol L rer-BuOH.
28.2.32 Hexaammine-|i-(difluoroacetato)bis(ji-hydroxy)dicobalt(III) ion
Zn* + CHF,CO,[Co(NH;);],(0H),** 1.0x 10° 22 pr Dk. in Ar-satd. soln. contg. 0.1 mol L™! 83A140
- ZnS0, and 0.1 mol L™! terr-BuOH.
28.2.33 Hexaammine--(fluoroacetato)bis(ji-hydroxy)dicobalt(IIlI) ion
Zn* + CH,FCO,[Co(NH;);],(OH),** 76x 108 2 pr D.k. in Ar-satd. soln. contg. 0.1 mol L™ 83A140
- ZnSO4 and 0.1 mol L™ tert-BuOH.
28234 p-Acetatohexaamminebis(it-hydroxy)dicobalt(III) ion
Zn* + CH3CO,[Co(NH;)3],(0H),>* 55x108 22 pr D.k. in Ar-satd. soln. contg. 0.1 mol L™} 83A140
- ZnSO, and 0.1 mol L™ ter+-BuOH.
28235 Tris(2,2’-bipyridine)chromium(IIl) ion
Zn* + Cr(bpy);>* ~ Zo* + 1.9x%10° ~1 23 pr Dk. at 310 nm in soln. contg. 0.1 mol L™} 87A309
Cr(bpy)s?* tert-BuOH, 0.01 mol L™! ZnSO, and varied
[Cr(bpy)s**].
28.2.36 Tris(1,10-phenanthroline)chromium(III) ion
Zn* + Cr(phen);>* — Zn** + 1.7x10° ~1 23 pr D.X. at 310 nm in soln. contg. 0.1 mol L™ 87A309
Cr(phen);** tert-BuOH, 0.01 mol L™! ZnSO, and varied
[Cr(phen);**).
28.2.37 Bis(2,2’-bipyridine)oxalatochromium(IIl)ion
Zn* + Cr(bpy),(C,0,)* — Zn* + 22x10° ~7 23 pr D.k. at 310 nm in soln. contg. 0.1 mol L™} 87A309
Cr(bpy)2(C,04) tert-BuOH, 0.01 mol L™! ZnSO, and varied
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TABLE 28. Rate constants for zinc transients — Continued

No. Reaction k(Lmol?s) pH I #(°C) Method Comment Ref.
28.2 Zinc(I) ion — Continued
28.2.38 Bis(1,10-phenanthroline)(oxalato)chromium(III) ion
Zn* + Cr(phen),(C,0,)* = Zn* + 2.1x10° ~7 23 pr. Dk. at 310 nm in soln. contg. 0.1 mol L1 87A3»
Cr(phen),(C,0y4) tert-BuOH, 0.01 mol L™! ZnSO, and varied
[Cr(phen)z(C204)+].
28.2.39 2,2’-Bipyridinebis(oxalato)chromate(III) ion
Zn* + Cr(bpy)(Cy04),~ — Zn** + 22x10° ~7 23 pr Dxk. at 310 nmin soln. contg, 0.1 mol ™! 87A30
Cr(bpy)(C04),% tert-BuOH, 0.01 mol L™! ZnSO, and varied
' [Cr(bpy)(C;04),7]-
28.2.40 Bis(oxalato)phenanthrolinechromate(IIl) ion
Zn* + Cr(phen)(C,0,),~ = Zn?* + 22x10° ~7 23 pr. Dk. at 310 nmin soln. contg. 0.1 mol L' 87A300
Cr(phen)(C,0,),> tert-BuOH, 0.01 mol L™ ZnSO, and varied
[Cr(phen)(C,04), 1.
28.2.41 Dichromatc(VI) ion
Zn* + Cr,0,% — 1.6 x 100 002 25 pr D.k. in soln. contg. 0.01 mol L™} ZnSO,. 761072
28.2.42 Copper(Il) ion
Zn* + cu® — 25x10% 0.08 pr. D.k. at 313 nm in soln. contg. 0.02 mol L™!  68G85>
: ZnS0;, 0.001 mol L™ MeOH and varied
[Cu®].
28.243 Hydrogen peroxide
Zn* + Hy0, - Zn** + OH™ + 'OH 2.5x10° 22  pr Dk. at 310 nm in soln. contg. 0.02 mol L™} 771011
2-PrOH, 6.8 or 18.3 x 107> mol L™! H,0,
and 0.01 mol L™ ZnSO,.
23x10° 25 pr. D.k. in soln. contg. ZnSOy; E, =10.5kJ 761072
mol ™. '
1.8x10° pr. D.k. at 313 nm in soln. contg. 0.02 mol L1 68G855
ZnSO, and 0.001 mol L™! MeOH.
28.2.44 Hydrogenion
Zn* + HY > <106 0.08 p.r. D.k. at 313 nm in soln. contg. 0.02 mol L' 68G853
ZnS0Oy, 0.001 mol L™! MeOH and varied
[HY.
28.245 Iodate ion
Zn* +10;,” ~ 3.6 x 10° 0.08 pr. DxX. at 313 nm in soln. contg. 0.02mol L™} 68G855
ZnS0y, 0.001 mol L™! MeOH and varied
(1057].
28.246 Hydroxymanganese(III) ion
Zn* + MnOH?* — Zn?* 4+ Mn?* + 2.4x10° -6 23 pr D.k. at 310 nm in soln. contg. 0.02'mol L™!  78A041
OH™ MnSO, and 0.03 mol L™! ZnSO,. Value
obtained from computer fit.
28.247 Bis(t-oxo)(ethylenediaminetetraacetato)bis[oxomolybdate(V)] ion
Zn* + [Mo,0,(EDTA)P™ ~ Zn?* + 50x10° 6 25  pr D.k. at 320 nm in soln. contg. 1 x 10~ mol  85A363
[Mo,0,(EDTA)]*~ L! complex, 0.1 mol L™! ZnSO, and 0.1
) mol L™ zert-BuOH.
28.2.48 Bis(j-oxo)bis[(cysteinato)oxomolybdate(V)] ion
Zn* + [Mo,04(Cys),1*™ = Zn** + 45x10° 6 25  pr D.k. at 320 nm in soln. contg. 1 x 10 mol  85A363
[Mo,0,4(Cys),1*" L~! complex, 0.1 mol L™! ZnSO, and 0.1
mol L! rert-BuOH.
28.2.49 Nitrite ion
Zn* +NO,” — 22x10° 0.08 p.r. Dk. at 313 nm in soln. contg. 0.02 mol L' 68G855

ZnSOy, 0.001 mol L™} MeOH and varied
[NO;7].
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" TaBLE 28'.’RatefconstantSAfor.zinc_‘transicmé- ~—Continued
Reaction Ck@mots™): “ipH I #(°C)  Method . Comment ~ Ref.
Zine(f)ion — Continued
2.50. “Nitrate ion ] . K
“Zn* +NO.™ 2.1x10° 0.08 pa. D.k. at 313 nm in sold. contg. 002 mol L™ ~68G855
‘ZnSOy; 0.001 mol L~} MéOH and varied :
[NO; ]
282:51. . Nitrous oxiae - , '
L Z8* 4 N,0.~ ZnOt + N, 1.6x.107 2 pr Dik: at 310 nm in soln. satd. with 0:30r 1.0~ 771011
B e e e ‘atm N,0, contg 0.1'mol L tert-BuOI-’ )
“and 0.1 mol L7 ZnSO4
pr. Studied at 1-30 °C, E, = 35:5 kJ mol . 761072
283:52 - Nickel(I) ion ’ o
-Za* + Ni2t <5x 108 10.08 pr D. at 313 nmin soln. contg.0.02 mol L™! - 68G855:
‘ ZnSO4, 0.001 mol L™ MeOH and varied -
Ni?).
28253 Oxygen _
“Zit+0, > Zn* 405" 24%10° p.L. D.k. at 313 nm in soln. contg. 0.02 mol L~ 68G855
' ‘ : ZnS0; 0.001 mol L MeOH and varied,
. loz]
33x10° 18 pr D.k. in soln. contg. Zn**: 66A001
;’s,:y Lead(Il) fons
+Pb% 5 Zn?* 4+ Pb? "4 0x 108 18 pr Dk in soln. contg. Zn?*. 66A001
728.2.55 Tris(z,z’-blpyndme)ruthemum(ll) ion '
“Zn*'+ Ru(bpy)f" - an*' ‘ “16x10% 52 24 pr. Pbk. at 510 nm in degerated soln. contg. 4~ 78A002
Ruthpy)s* % 1075 mol L™ Ru(bpy);2*. 0.05 mol L™
: ZnS0,'and 0.017 mol L™ ters-BuOH.
1.5x10° 67 24" “fpipi  Pbk:at’510 nm in‘soln; contg. (9.0% 27) x. 771093
: ‘ 1076 mol L™ Ru(bpy);2* and (1.3-10)x.
1073 mol L ZnSO,
2.5%10° p.L. Pb.k. in soln. contg. 0.05 mol L™! Zn?*,1.0 720381
mol L™ tert-BuOH and 5.0x 10-5 mol L™}
" Rulbpy)s.
28.2.56 Hexaammmeruthemum(lm ion
“Znt+ Ru(NH3)63+ > Zn2+ 22%10° 0.08 p.L. _Dik. in soln. contg. 0.02 mol L™ ZnS0Q,.- - 701229
Ru(NH,)g2 ’ and (0.5-6.0) x 10~* mol L™ Ru(NH3)¢>*.
;28.2.57 -Peroxodisulfate ion :
Zn*+ szo,,z —Zn™ + so4 1.3x10° 002 25 opr D. in soln. contg. 0.01 mol L1Zas0, 761072
'S0* .-and (0.5-10) x 107 mol L™!'S,042".
28.2.58 Acetone
" Zn* + CH;COCH; ~ <108 2  pr Decay at 310 nm was unaffected by 771011
) presence of 3% 10 mol L™V acetone in  ~
- soln. contg: 0.1-mol L™! ZnSO, and 0.025
mol L™} MeOH.,
.’.‘28.2.59 . Allyl alcohol '
Lzt H,C=CHCH,0H ~10% 25 pr Dk. in soln. contg. 0.01 miol L™! ZnSO,, 761072
[Zn(CHZCHCHZOH)]* - 1.24 mol L™ MeOH and 1.2 x 10>:mol
L~ allyl alcohol.
282.60 - Benzophenone }
Zn* + (CgH5),CO - Zn + 2.:5x10%- 1.0 p. PL.K in solo. contg. 5x107 mol L™ - 751032
. (CgH;5),CO™ ZnSOy,~1.0 mol L™! tert-BuOH and 5x
1075 mol L"l benzophenone.
28.2.61. 1,4-Benzoquinone
Znt +Q~+Zn*+ QT - 3.0x10° 5.7 25 - pr Pbk.at 430 nm in soln. contg. Zn** and 1 761134
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TABLE 28. Rate constants for zinc transients — Continued

No. Reaction k@Lmol sty pH 1 #°C) Method Comment Ref.
28.2 Zinc(I) ion — Continued
28.2.61 1,4-Benzoquinone — Continued
4.8x10° 7.0 p.rL. P.b.k. in soln. contg. 5x 10~ mol L™! 751032
ZnSO;, ~1.0 mol L™ fert-BuOH and 5 x
1075 mol L™} 1,4-benzoquinone.
28.2.62 2-Methyl-1,4-naphthoquinone
Zn* + 2-CH;NQ — Zn?* + 3.8x10° 71 pr. Pbk. in soln. contg. 0.005 mol L' Zn?*, 751032
[2-CH3NQI™ ~1.0mol LY fer+-BuOH and 5x 105 mol 731047
L' 2-CH;-NQ.
28.3 1,4,8,11-Tetrazacyclotetradecanezinc(l) ion
28.3.1 Nitrous oxide
Zn(cyclam)* + N,O - 6.4x107 5-7 23  pr D.k. in 0-30% N,O-satd. soln. contg. 1.7  80A380
mol L™! ters-BuOH and 0.09 mol L™!
Zn(cyclam)®*.
284 Tetrakis-4-(N,N,N-trimethylammonio)phenylporphinezinc(IT) radical anion
28.4.1 Dihydroxytetrakis(4-sulfonatophenyl)porphinatocobaltate(II) ion v
[ZNTAPP]"3* + CoTPPS(OH),*™ — 3.8x108 13 p.L. D.k. at 700-740 nm in N,- or N,O-satd. 81A317
soln. contg. 0.1 mol L™! 2-PrOH and
varied [Co(IIl) complex].
28.4.2 Dihydroxytetrakis{4-(N,N,N-trimethylammeonio)phenyl]porphinecobalt(II) ion
[ZnTAPP]"** + CoTAPP(OH),>* — 54x10% 13 p.r. D.k. at 700-740 nm in N,- or N,O-satd. 81A317
soln. contg. 0.1 mol L' 2-PrOH and
varied {Co(IIT) complex].
28.4.3 Dihydroxytetrakis(1-methylpyridinium-4-yl)porphinecobalt(II) ion
[ZATAPP]"* + CoTMpyP(OH),>* ~ 49x108 13 pr. D.k. at 700-740 nm in N,- or N,O-satd. 81A317
soln. contg. 0.1 mol L™ 2-PrOH and
N varied {Co(IIT) complex].
28,5 5,10,15,20-Tetrakis(1-methylpyridinium-4-yl)porphinezinc(Il) radical anion
28.5.1 Dihydroxytetrakis(4-sulfonatophenyDporphinatocobaltate(TI) ion
[ZnTMpyP]"** + CoTPPS(OH),* ™~ 1.1x10° 13 p.L. D.k. at 700-740 nm in Ny- or N,O-satd. 81A317
soln. contg. 0.1 mol L™! 2-PrOH and
varied [Co(III) complex].
28.5.2 Dihydroxytetrakis{4-(N,N,N-trimethylammeonio)phenyl]porphinecobalt(II) ion
[ZnTMpyP]'>* + CoTAPP(OH),* — 1.6 x 108 13 p.r. D.k. at 700-740 nm in N,- or N,O-satd. 81A317
soln. contg. 0.1 mol L™! 2-PrOH and
varied [Co(IIT) complex].
28.5.3 Dihydroxytetrakis(1-methylpyridinium-4-yl)porphinecobalt(II) ion
[ZnTMpyPT'** + CoTMpyP(OH),%* 40x 108 13 pr. D.k. at 700-740 nm in N»- or N,O-satd. 81A317
- soln. contg. 0.1 mol L™ 2-PrOH and
varied [Co(III) complex].
28.5.4 Sulfur dioxide
[ZnTMpyP]'>* + SO, — ZnTMpyP** 8 x 10® 1 p.I. D.k. at 700 nm in N,-satd. soln. contg. §7A083
+80, NaHSO3, ZnTMpyP** and 0.1 mol L™ HCl
or HCIO,.
28.6 5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatozincate(II) radical anion
28.6.1 Dihydroxytetrakis(4-sulfonatophenyl)porphinatocobaltate(II) ion
[ZnTPPSY">~ + CoTPPS(OH),% — 2.0x 107 13 pr. D.. at 700-740 nm in N,- or N,O-satd. 81A317

soln. contg. 0.1 mol L ™! 2-PrOH and
varied [Co(III) complex].
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TABLE 28. Rate constants for zinc transients — Continued
s Reaction k@Lmollsh- pH I #°C) Method Comment Ref.
K6 5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatozincate(II) radical anion — Continued
18.6.2 Dihydroxytetrakis[4-(N,N,N-trimethylammonio)phenyl]porphinecobalt(Il) ion
{ZnTPPS]'>~ + CoTAPP(OH),** - 55x 108 13 p.r. D.k. at 700-740 nm in N,- or N,O-satd. 81A317
) soln. contg. 0.1 mol L™ 2-PrOH and
varied [Co(III) complex].
28.6.3 Dihydroxytetrakis(1-methylpyridinium-4-yl)porphinecobalt(II) ion
{ZnTPPS]'>~ + CoTMpyP(OH),?* ~ 1.4x10° 13 prI. D.k. at 700-740 nm in N,- or N,O-satd. 81A317
: soln. contg. 0.1 mol L' 2-PrOH and
varied [Co(I1I) complex].
28.6.4 - Ferricyanide ion
[ZuTPPS]™S™ + Fe(CN)g>™ — 1.0x10° 7 0.5 fp/pi Dk at 650 nm in soln. contg. 2 x 1073 87A200
ZnTPPS* + Fe(CN)s+ , mol L™ Fe(CN)¢*, 5.0 x 107> mol L™ 86A265
- ZnTPPS* and 0.5 mol L™ NaCl.
287 5,10,15,20-Tetrakis[1-(3-sulfonatopropyl)pyridinium-4-yllporphinatozinc(Il) radical anion
28.7.1 5,10,15,20-Tetrakis{1~(3-sulfonatopropy!)pyridinium-4-yljporphinatozinc(i) radical anion
[ZnTZP}'™ + [ZnTZP]"™ — 4.1%10° 6.8 pr. D.k. at 620 nm in soln. contg. ZnTZP and  83C026
) : 0.1 mol 1.7 2.PrOH; disproportionation
reaction.
28.8  Tetrakis-N-methyl-2,3-pyridinoporphyrazinezinc(Il) radical anion
28.8.1 Tetrakis-N-methyl-2,3-pyridinoporphyrazinezinc(Il) radical anion
[ZnTMPZ]'>* + [ZnTMPz] 3+ — 1.7x10° 7 p.L. D.k. at 550 nm in N,O-satd. phosphate 86B153
ZnTMPZ** + ZnTMPz2* buffered soln. contg. 10% 2-PrOH (v:v).
28.9 Trisulfophthalocyaninezincate(II) radical anion
28.9.1 Oxygen
[ZnPCST* + 0, - ZnPCS* + 0, 4.6 x 108 7 f.p./riq Dk in aerated soln. contg. [ZnPCS] and ~ 90A022
4-aminophenol (RQ).
28.10 Nitrilotriacetétozinc(]]), H-abstraction product
28.10.1 First-ordcr reaction
A - 40x10%s™ 4.0 22 pr Dk. in N,O-satd. soln. contg. Zn(NTA)".  78A436
7x10%s7! 7.0 * Species A suggested to have site of H-
8x10%s7! 9.0 abstraction different from Species B.
28.10.2 Nitrilotriacetatozinc(II), H-abstraction product
*B+B - 19x108 4.0 22 pr D.k.in N,O-satd. soln. contg. Zn(NTA)".  78A436
1.3 %107 5.0 * Species B suggested to have site of H-
0.8x 107 7.0 abstraction different from Species A.
28103 Oxygen .
[ZnNTA-H]'™+ O, — 1.5% 108 4.0 22  pr D.k. in N;O/O; satd. soln. contg. 78A436
34x108 9.0 Zn(NTAY".
28.11 Ethylenediaminetetraacetatozinc(Il), H-abstraction product
28.11.1 First-order reaction
*C - 5.0x10%s7 4579 22 pr D.k. in N,O-satd. soln. contg. Zn(EDTA)?>". 78A436
* Species C suggested to have site of H-
abstraction different from Species D.
28.11.2 Ethylenediaminetetraacetatozinc(II), H-abstraction product
*D+D - 0.5x 107 4.0 2 pr Dk. in N,O-satd. soln. contg. Zn(EDTA)>". 78A436
12x 108 5.0 * Species D suggested to have site of H-
1.6 x 10° 7.0 abstraction different from Species C.

1.0x 108 9.0
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TasLE 28. Rate constants for zinc transients — Continued

k(L mol™! s"l)

No. Reaction pH 1 t(°C) Method Comment Ref.
28.11 Ethylenediaminetetraacetatozinc(Il), H-abstraction product — Continued
28.11.3 Oxygen
[ZnEDTA-HI'*" + 0, 23x10° 4.0 22 pr. D.k. in N,O/O; satd. soln. contg. 78A410
4.0x10° 9.0 Zn(EDTA)*.
28.12 5,10,15,20-Tetrakis(1-methylpyridinium-3-yl)porphinatozinc(Il), H-adduct
28,12.1 First-order reaction
[Zn(3-TMpyP-H)I'** - 57x10°s7! 3-10 p.L. DXk. at 470 nm in NyO-satd. soln, contg.  86A24}
Zn(3-TMpyP)* and 0.01 mol L™ KBr.
28.13 5,10,15,20-Tetrakis(1-methylpyridinium-3-yl)porphinatozinc(II) radical cation
28.13.1 5,10,15,20-Tetrakis(1-methylpyridinium-3-yl)porphinatozinc(Il) radical cation
[Zn(3-’I'MpyP)]'5+ + ~1.5x 107 4-9 pr. D.k. at 700 nm in N,O-satd. soln. contg. 86A241
[Zn(3-TMpyP)}>* — ~1.3x 108 11 Zn(3-TMpyP)** and 0.01 mol L™! KBr;
values taken from graph of k vs pH.
3.7%107 2 0.01 fp/oq  D.k. at 700 nm in soln. contg. Zn(3- 86A241
TMpyP)** and S,04> (OQ).
28.13.2 Iron(Il) ion
[Zn(3-TMpyP)] "> + Fe?* — 1.2x 108 2 0.01 fpJogq  D.k.at 700 nm in soln. contg. Zn(3- 86A243
Zn(3-TMpyP)** + Fe** TMpyP)** and Fe?* (OQ) and Fe?*.
28.13.3 Ferrocyanide ion
[Zn(3-TMpyP)]">* + Fe(CN)¢* —~ 32x10° 1 00 86A243
Zn(3-TMpyP)** + Fe(CN)g>
28.14 5,10,15,20-Tetrakis(1-methylpyridinium-4-yl)porphinatozinc(II) radical cation
28.141 5,10,15,20-Tetrakis(1-methylpyridinium-4-yl)porphinatozinc(Il) radical cation
[ZnTMpyP]">* + [ZnTMpyP]">* - 3.2x10° 70 44 p.I. D.k. at 700 nm in N,O-satd. soln. contg.  88A277
324 x ZnTMpyP**, 2.0 x 1073 mol L™! N;~ and 2
1073 x 107 mol L™! phosphate buffer; k = 4.2 x
10° and 1.1 x 10'® L mol™ 57l in the
presence of § x 1073 and 3.0 x 1072 mol
L™} N3~ respectively. Decay involves
complexes of the radical cation with azide.
32x10° 7.0 pr. D.k. at 700 nm in N,O-satd. soln. contg. 85A038
ZnTMpyP** and N3~. Decay involves
complexes of the radical cation with azide.
11x10° 32 01 pr. D.k. at 700 nm in N,O-satd. soln. contg. 85A038
Zn’I‘MpyP“" and 0.1 mol L™! NaCl. Decay
involves complexes of the radical cation
with chloride.
9.7 x 107 3.2-7 pr. D k. at 700 nm in N,O-satd. soln. contg. 85A038
5.0x%10% 9.0 ZnTMpyP** and 0.01 mol L™! KBr. Decay
7.0 % 108 11.0 involves complexes of the radical cation
9.0x 10 120 with bronide.
6x108 7 pr. D.k. at 700 nm in N,O-satd. soln. contg. 85A038
ZoTMpyP** aud SCN™. Devay involves
complexes of the radical cation with
thiocyanate.
4.5x10° 7 p.rL. D.k. at 700 nm in N,O-satd. soln. contg. 85A038
10™* mol L™! ZnTMpyP**, 0.01 mol L™
KBrand 0.1% v/v pyridine. Decay
involves a complex of the radical cation
with pyridine.
1.5% 10’ 4.0 p.r. D.k. at 700 nm in N,O-satd. soln. contg.  85A038

ZnTMpyP** and Agh k=1.8x107L
mol~! s7! in the presence of TI*.
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TABLE 28. Rate constants for zinc transients — Continued

No. Reaction kLmollts™y pH T #(°C) Method Comment Ref.

28.14 5,10,15,20-Tetrakis(1-methylpyridinium-4-yl)perphinatozinc(Il) radical cation — Continued

28.14.2 Ethylenediaminetetraacetatocobaltate(I) ion .
[ZnTMpyP]">* + CoEDTA%™ — ~22x10° fplog Dk at 700 nmin Ar-satd. soln. contg. 85A430

ZnTMpyP** + CoEDTA™ ZnTMpyP* and CoEDTA™ (0Q).
28.14.3 5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatocobaltate(Il) ion
[ZnTMpyP]">* + CoTPPS*™ — 2.8x10° 7 p.r. Dk. at 700 nm in N,O-satd. soln. contg.  81A317
0.1 mol L™! bromide ion and varied [Co(Il)
complex].

28.14.4 Iron(fl) ion
[ZnTMpyP] 5* + Fe** — ZnTMpyP** 2x10% 25 o1 tp/oq  Soln. contg. ZNTMpyP**, Fe** (0Q) and 82A321
3 0.1 mol L™! NaCl.

+Fe’*
28.14.5 1,1’-Bis(2-sulfonatoethyl)-4,4’-bipyridinium radical anion
[ZnTMpyP]">* + [SEV] ™ — 83x10° 6.5 20 fpJog Dk in soln. contg. ZiTMpyP*, SEV (OQ) 89A362
ZnTMpyP“+ + SEV . and 0.04 mol L™ phosphate buffer.
28.14.6 l,l’-Bis(3-sulfonatopropyl)-4,4’-ﬁipyridinium radical anion
[ZaTMpyP]>* + [SPV] ™ - © o 35x%x10° fpJoq Dk at 700 nm in soln. contg. 3x 10 mol  86N075
ZnTMpyP* + SPV L~ ZnTMpyP** and 1 x 107> mol L™! SPV
0Q.
2x10° fpfoq Dk at395 nmin soln. contg. ZnTMpyP*"  84N212
and SPV (0Q).
28.14.7 1,1’-Bis[3-(trimethylammonio)propyl]-4,4°-bipyridinium radical cation
{ZnTMpyP]* + [APV} 3+ — 3.3x10% 6.5 20 fpfog Dk insoln. contg. ZnTMpyP*, APV# 89A362
ZnTMpyP* + APV (0Q) and 0.04 mol L™! phosphate buffer.
28.14.8 1,1’-Dimethyl-4,4’-bipyridinium radical cation
[ZnTMpyP]">* + MV"* — 2.0x10° 6.5 20 fplog  D.k.insoln. contg. ZnTMpyP**, MV?* 89A362
ZnTMpyP* + MV2* (OQ) and 0.04 mol L! phosphate buffer.
1.2x10° 0.03 fp/oq  Dk.at 390, 605 and 700 nm in Ar-satd. 84A264
5.0x 108 0.015 soln. contg. 0.01 mol L™! ZaTMpyP** and
3.9x10% 0.006 (2-10) x 1072 mol L™ MV** (0Q).
1.3x108 -0
4x108 fpfogq Dk at 395 nmin soln. contg. ZoTMpyP**  84N212
and MV?* (0Q).
14%10° 47 0.1 fp/oq  D.k.at 605 and 705 nm in soln. contg. 82N168
ZnTMpyP** and 0.015 mol L™} MV?*
(0Q).
37%x10° 50  0.05 fpJog Dk insoln. contg. ZnTMpyP*" and MV  81F164
(0Q).
28.14.9 1,1’-Dipropyl-4,4°-bipyridinium radical catien
{ZnTMpyP]"> + [C3V]™+ - 3x10% fpfoq Dk at395 nmin soln. contg. ZnTMpyP* 84N212
ZnTMpyP*™ + C,v2* and C3V?* (0Q).
28.14.10 1,1°-Dihexyl-4,4’-bipyridinium radical cation
[ZnTMpyP}™> + [CeVIH — 4x10% ) fploq Dk at 395 nmin soln, contg. ZnTMpyP“ 84N212
ZnTMpyP* + CgVH and CgV?* (0Q).
28.14.11 1,1°-Diheptyl-4,4’-bipyridinium radical cation
[ZnTMpyP] > + [C,V]™* > 8.4x10% fploq Dk at 700 nm in soln. contg. ZnTMpyP* 85A430
ZnTMpyP** + C;v2* and 3 x 1073 mol L™! ¢;V?* (0Q).
28.14.12 1,1’-Dioctyl-4,4’-bipyridinium radical cation
[ZnTMpyP]™>* + [CyVI™t 6x 108 fpfogq DX at395nmin soln. contg. ZnTMpyP* 84N212
ZnTMpyP* + CgV?* _ and GgVZ* (0Q).
28.14.13 1, V’.Didedecyl.4,4’-hipyridinium radical cation
[ZnTMpyP]">* + [Cpp VI — 3% 108 fpfog Dk at 395 nm in soln. contg. ZnTMpyP* 84N212

ZnTMpyP* + Cj, V2* and C;,V* (0Q).
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TABLE 28. Rate constants for zinc transients — Continued

No. Reaction k(L mol™! s7h pH I t(°C) Method Comment Ref.
28.14 5,10,15,20-Tetrakis(1-methylpyridinium-4-yl)porphinatozinc(Il) radical cation — Continued
28.14.14 1-Dodecyl-1’-methyl-4,4°-bipyridinium radical cation
[ZnTMpyP1>* + [CoMV]* — 6x 108 - fpJoqg Dk at395nmin soln. contg. ZnTMpyP* 84N212
ZnTMpyP** + C;,MV?* and C;,MV?* (0Q).
28.14.15 Ethylenediaminetetraacetate ions )
[ZnTMpyP]">* + EDTA - * 1.9%10 fp/fog  Dk.at 700 nm in Ar-satd. soln. contg. 2x  85A430
ZnTMpyP* + [EDTA,]' 10~ mol L™! ZsTMpyP**, 0.001 mol L™!
CoEDTA™ (0Q) and 5 x 1073 mol L™!
EDTA. .
* 27%108 50 005 fpJoqg  DX.in soln. contg. ZnTMpyP**, 0.005 81F164
mol L™ MV?* (0Q) and (1-20) x 1073 mol
L EDTA. -
v : * Unexplained discrepancy in these data.
28.14.16 1-Methyl-1’-tetradecyl-4,4’-bipyridinium radical cation
[ZnTMpyP]'3* + [C;,MV]™* - 5%10° fplog Dk at 602 nm in soln. contg. 5x 10~ mol  81N0OO2
ZnTMpyP** + C,,MV?* L™ ZnTMpyP** and 107 mol L™
C1aMV** (0Q).
28.14.17 1-Methyl-1’-(2-sulfonato)ethyl-4,4’-bipyridinium radical cation
[ZnTMpyP]'>* + [MSEV] - 55x%10° 65 20 fpfog Dk insoln. contg. ZnTMpyP*, MSEV™  89A362
ZnTMpyP* + MSEV™ (OQ) and 0.04 mol L™! phosphate buffer.
28.14.18 1-Methyl-1’-[3-(trimethylammonio)propyl]-4,4’-bipyridinium radical cation
[ZnTMpyP]'>* + [MTMAPV]'?* - 1.0x10° 6.5 20 fpJog  Duk.in soln. contg. ZnTMpyP**, 89A362
ZnTMpyP** + MTMAPV>* MTMAPV3* (0Q) and 0.04 mol L™!
phosphate buffer.
28.15 5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatozincate(I) radical cation
28.15.1 5,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatozincate(Il) radical cation
[ZnTPPS] 3" + [ZnTPPS]3~ - 1.5x10° 7 p.r. D.k. at 700 nm in NO-satd. soln. contg.  85A038
0.01 mol L™! SCN~and 107 mol L!
ZnTPPS*". Decay involves complexes of
the radical cation with SCN~, When SCN™
is replaced by Br™ decay is approximately
first-order with half-life ~6 s between pH
3.2 and 7 and then half-life decreases with
increasing pH (half-life = 3 ms at pH 13).
28.15.2 Superoxide radical anion
{ZoTPPS]'> + 0, = 1.1x10° 75 fpJog Dk at 700 nm in Np/O, (95:5) satd. soln. ~ 88A285
contg. 1.5 x 10~ mol L™! ZnTPPS*, 3 x
1073 mol L™! metronidazole (0Q) and 2.5
%1072 mol L1 phosphate buffer.
28.15.3 S,10,15,20-Tetrakis(4-sulfonatophenyl)porphinatocobaltate(ll) ion
[ZnTPPS]"3~ + CoTPPS*™ — 1.1x10% 7 p.r. DXk. at 700 nm in N,O-satd. soln. contg.  81A317
0.1 mol L™} bromide ion and varied [Co(II)
complex].
28.154 Ferrocyanide ion
[ZnTPPS]*3~ + Fe(CN)¢*™ — 3.7x107 9 0.01 prL. D.k. at 700 nm in N,O-satd. soln. contg. 855167
ZnTPPS* + Fe(CN)s>~ ZnTPPS*" and 0.01 mol L™! KBr.
28.15.5 Oxygen
[ZnTPPS}3~ + 0, - <2x10* 7.5 fp/oq  D.k.at 700 nm in Ny/O, (95:5) satd. soln. ~ 88A285
. contg. 1.5 x 10~ mol L™! ZnTPPS*, 3 x
1073 mol L™! metronidazole (OQ) 