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Foreword

The National Standard Reference Data System provides effective access to the quantitative
data of physical science, critically evaluated and compiled for convenience, and readily accessible
through a variety of distribution channels. The System was established in 1963 by action of the
President’s Office of Science and Technology and the Federal Council for Science and Technology,
with responsibility to administer it assigned to the National Bureau of Standards.

The System now comprises a complex of data centers and other activities, carried on in
academic institutions and other laboratories both in and out of government. The independent
operational status of existing critical data projects is maintained and encouraged. Data centers
that are components of the NSRDS produce compilations of critically evaluated data, critical
reviews of the state of quantitative knowledge in specialized areas, and computations of useful
functions derived from standard reference data. In addition, the centers and projects establish
criteria for evaluation and compilation of data and make recommendations on needed improve-
ments in experimental techniques. They are normally closely associated with active research
in the relevant field.

The technical scope of the NSRDS is indicated by the principal categories of data compilation
projects now active or being planned: nuclear properties, atomic and molecular properties, solid
state properties, thermodynamic and transport properties, chemical kinetics, and colloid and
surface properties.

The NSRDS receives advice and planning assistance from the National Research Council
of the National Academy of Sciences-National Academy of Engineering. An overall Review Com-
mittee considers- the program as a whole and makes recommendations on policy, long-term
planning, and international collaboration. Advisory Panels, each concerned with a single technical
area, meet regularly to examine major portions of the program, assign relative priorities, and
identify specific key problems in need of further attention. For selected specific topics, the Advisory
Panels sponsor subpanels which make detailed studies of users’ needs, the present state of knowl-
edge, and existing data resources as a basis for recommending one or more data compilation
activities. This assembly of advisory services contributes greatly to the guidance of NSRDS
activities.

The NSRDS-NBS series of publications is intended primarily to include evaluated reference
data and critical reviews of long-term interest to the scientific and technical community.

LEwis M. BRanscoMB, Director
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Bond Dissociation Energies in Simple Molecules

B. deB. Darwent

Bond dissociation energy values (kcal/mol) and (kJ/mol) of simple compounds are tabulated
from a literature review covering the years 1962—1966 inclusively. Some selected values which appeared
in the years 1956-1962 are also included. Organic compounds are excluded except those containing
one carbon atom. The groups > CO and —CN are not considered to be organic.

The values are quoted usually at 0 K or 298 K and refer to the gaseous state. They represent
the energy required to break a bond at the specified temperature with all substances in the zero vibra-
tional state of the ground electronic state. The experimental method for the energy value listed is
given and referenced in the table. A value recommended by the author is listed as the final value for

each reaction.

Key words: Bond dissociation energy; gaseous state; inorganic simple compounds; recommended
value; zero vibrational state of the ground electronic state.

Introduction

This review of bond dissociation energies of
simple compounds includes values published, gen-
erally, between 1956 and 1966 inclusive. The
period from 1956 to 1962 was covered less thoroughly
than that of 1962 to 1966. Cottrell’'s book [3]!
appeared in 1958 and is assumed to have covered
the literature up to and including 1955; the com-
pilation of Vedeneyev et al. [6] covered the field
to 1962, but they did not attempt a complete cov-
erage of the literature. In the present review all
values appearing between 1962 and 1966, and se-
lected values appearing between 1956 and 1962
have been given in the table, even if some of them
may now be considered to be inaccurate or com-
pletely untrustworthy. This approach is of some
value, especially for bonds on which only a few
measurements have been made, since opinions of
relative merit often change with time. The efficiency
of retrieval of information, within the stated period,
is estimated to be approximately 80 percent.

Organic compounds have been excluded, in view
of Kerr’s excellent review [8] of 1966, although
compounds containing one carbon atom have been
included; the groups > CO and —CN are not re-
garded as being organic.

Very recent data on thermochemical properties
have been published by the National Bureau of
Standards as Technical Note 270~3 [9]; many bond
dissociation energies have been recalculated from
those data. It should be pointed out that the data
in Ref. [9] often include input from spectroscopic
and other types of measurements. Thus a dissocia-
tion energy labeled “Thermochemical; based on
[9]” in this tabulation is not necessarily derived
solely from conventional thermochemical measure-
ments.

The bonds are listed alphabetically under the
more electropositive elements except for bonds

! Figures in brackets indicate the literature references on page 2.

between H and other elements, which are given
under the other element. Thus data on O—H, H-CI,
etc., are found under O, Cl, etc.

The bond dissociation energy D° for a bond A-B’
which is broken through the reaction

AB— A+B

is defined here as the standard-state enthalpy
change for the reaction at a specified temperature.
That is,

D°= AHf5(A)+ AHf;(B)— AHf5(AB).

where AHfS is the standard-state heat of formation.
All values of D° refer to the gaseous state, and are
given at either 0 K or 298 K, and in some cases at
both temperatures. The few exceptions are noted
under “Remarks”. The value of D° at 0 K is equal
to the energy required to break the A~B bond under
the stipulated conditions that the reactant and
product molecules are in their electronic and vi-
brational ground states. Thus it has a clearer phys-
ical interpretation than the dissociation energy at
other temperatures. In the simplest case where the
bond of a diatomic molecule is broken, D° at 298 K
is greater then D° at 0 K by an amount which lies
between RT and (3/2) RT (i.e., 0.6 to 0.9 kcal/mol).
In polyatomic molecules this difference may be
somewhat greater. _

The values of D° are listed in both kcal/mol and
kJ/mol. The conversion factor is 1 kcal/mol=4.184
kJ/mol.

No attempt will be made here to describe or
discuss the many methods used to measure bond
dissociation energies since that has already been
done [1 to 8]. It is well known that individual
methods are useful and reliable only for limited
types of molecules and over limited ranges of
conditions. Thus the classic static manometric



method gives excellent results for I, N>Os, etc.
but not for dibenzyl; the spectroscopic method
gives values of the highest precision for simple
molecules, especially when the dissociation prod-
ucts are unequivocal and a clear convergence can
be obtained, but it is much less useful for more
complex molecules.

Many determinations of bond dissociation en-
ergies have recently appeared using high tempera-
tures chemistry techniques, e.g., effusion from a
Knudsen cell and the use of mass spectrometry to
identify and measure the concentrations of the effus-
ing materials. Most of the measurements on the
oxides of the Group IIA elements have been made
by that technique and by flame photometry. In
theory both methods are capable of giving values of
at least modest precision for the bond dissociation
energies. Although in some cases the data so ob-
tained are often consistent and fairly precise, in
other instances, e.g. CaQ, there is considerable dis-
agreement, not only between the two methods but
also between values obtained by the same method.

There has been much controversy on the relative
merits of these two techniques. The high tempera-
ture mass-spectrometry results are suspect [55]
because of the possibility of fragmentation of the
molecule under electron impact. In another review
[190] it is claimed that Drowart and Goldfinger
[10] had already refuted that suggestion. Actually,
Drowart and Goldfinger did not really disprove the
claim but rather stated that interaction with the
alumina container is likely to be a more important
source of uncertainty. On the other hand, there does
appear to be doubt concerning both the nature of
the emitter and the possibility of interference by
other substances in the flame photometric work.

At this stage the only safe conclusion is that much
more research is required.

The estimated uncertainties of individual meas-
urements are those given by the original authors or
reviewers. Recommended values are listed in bold
type with estimated uncertainties. Those estimates
are based on the extent of agreement between dif-
ferent measurements, more weight being given to
the results from the more reliable method, when the
datum results from a direct measurement. For
thermochemically calculated values consideration
is given to the precision of each of the thermochem-
ical quantities involved in the calculation. No at-
tempt has been made at a statistical evaluation of
uncertainties. They are to some extent the result of
my own prejudice, though often tempered by the
advice of experts.

The author is grateful to the Catholic University
of America for leave of absence and sabbatical
leave and to the National Bureau of Standards for
space and technical and financial assistance. The
space was provided by the Physical Chemistry
Division and the financial assistance by the Office of
Standard Reference Data, National Bureau of
Standards. It is indeed a pleasure to acknowledge
the help and advice given by Dr. D. Garvin of the
Elementary Processes Section and Dr. S. A.
Rossmassler of the Office of Standard Reference
Data. The author is greatly indebted to Dr. W. H.
Evans for many discussions and advice about
thermochemical measurements and to Dr. H. M.
Rosenstock for information on many matters,
mostly scientific.
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Table of Bond Dissociation Energies






Table of Bond Dissociation Energies

Dissociation energy, D°

Bond Reaction 0K 298 K Method, remarks Date |Ref.
kJ/mol keal/mol kJ/mol kcal/mol
Ag-Ag Ag,— 2Ag 171.5 41.0 Effusion; M.S. 1957 | 95
157.3 37.6 Effusion; M.S. 1956 | 198
157.3 37.6 Effusion; M.S. 1960 | 91
163 39 Analysis of data 1956 3
157.3+9.2 37.6+2.2 Analysis of data 1962 6
171 +8 41 +2 Analysis of data 1963 7
156.9 37.5 Thermochemical;
159+8 382 based on 9 1967
Ag-Au AgAu— Ag+Au 199.2+9.2 47.6+2.2 Effusion; M.S. 1960 | 91
Ag-Br AgBr— Ag+Br 289 69 Thermochemical 1956 3
251.0 60 Thermochemical 1950 4
289 +42 69+10 Thermochemical 1962 6

289 +42 6910

Ag-Cl AgCl— Ag+Cl 301 72 Thermochemical 1956 3
299.2 71.5 Thermochemical 1950 4
318+2I1x 76 +5 Thermochemical 1962 6

314+21 75+5

AgCu [AgCu— Ag+Cu 170.3 40.7 Effusion; M.S. 1960 | 91
170.3 =9.2 40.7+2.2 174.1 41.6 Effusion; M.S.
170.3 40.7 Thermochemical; 1967
172+8 41+2 based on 9

Ag~-H AgH— Ag+H 243 58 Analysis of data 1956 3
241.0 57.6 Thermochemical 1950 4
222+8 53%2 Extrapolation of X3 1962 | 6
230+13 55+3 levels

Ag-1 Agl— Ag+1 2874 68.7 Convergence in B state | 1950 4

Ag-0O AgO— Ag+ 0 238+42 57+10 L.B.S. for ground state 1962 6
134+ 38 32+9 L.B.S. for B23, state 1953 1

Ag—-Sn AgSn— Ag+Sn 132221 31.6+5 Effusion; M.S. 1960 | 63

Al-Al Al, — 2Al 188+42 45+10 M.S. 1962 6
163 39 167 40 Thermochemical; 1967

based on 9

*Throughout the table in the Methods, remarks column, the following abbreviations have been used: M.S.—Mass Spectrometer; L.B.S.—Linear Birge-Sponer Extrapolation;

E.l.—Electron Impact; A.P.— Appearance Potential.
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Table of Bond Dissociation Energies —Continued

Dissociation energy, D°
Bond Reaction 0K 298 K Method, remarks Date |Ref.
kJ/mol keal/mol kJ/mol kcal/mol
Al-Br AlBr — Al+Br 439 105 Analysis of data 1960 | 140
439 105 443 106 Thermochemical; 1967
1052 based on 9
A-Cl AlCl— Al+Cl 490 117 Analysis of data 1960 | 140
492.0 117.6 495.8 118.5 Thermochemical; 1967
490+13 117+3 494+13 118+3 based on 9
AlCl, — AIC1+Cl 391.2 21 93.5*+5 393.3 9.0 Thermochemical 1962 6
406 97
400+8 95.5+2 402 +8 96+2
AICl; — AICL,+Cl | 397 +21 95+5 400 95.5 Thermochemical 1962 6
372 89 Thermochemical; 1967
372+8 89+2 372+8 89+2 based on 9
OAICI— A0+ Cl 552 132 Thermochemical; 1967
based on 9
S515+84 123 +20 Thermochemical 1962 6
Al-F AlF— Al+F 653 156 Analysis of data 1960 | 140
653.1+7.5 156.1+1.8 Equilibrium pressure; 1959 | 178
AlF;(C)+ 2A1=3AIF(S)
661 158 Thermochemical 1956 | 133
649 155 Thermochemical 1957 95
665+ 13 159+3 Effusion; M.S. 1966 | 170
661 +8 158 =2 Effusion; M.S. 1963( 174
654.8+8 156.5+2 AlF;+ 2A1=3AlF 1962 6
659.0 157.5 663.3 158.6 Thermochemical; 1967
659.0+6.2 | 157.5+x1.5 | 663.6+6.2 | 158.6+1.5 based on 9
AlF,— AIF+F 546.0 42 130.5+ 10 Thermochemical 1962 6
AlF;— AIF,+F 544+ 46 130+11 Thermochemical 1962 6
OAIF— AlIO+F 674+ 84 161 =20 Thermochemical 1962 6
761 182 Thermochemical; 1967
761 42 182+10 based on 9
Al-H AlH— Al4+H < 295 <70.5 Predissociation 1950 4
280.7+5.0 67.1x1.2 Spectroscopic; predis- 1961 | 53
sociation
280+21 675 Thermochemical 1962 | 6
280 67 284.9 68.1 Thermochemical; 1967
280.3+6.3 167.0+1.5 284.9+6.3 168.1+1.5 based on 9
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Table of Bond Dissociation Energies —Continued

Dissociation energy, D°
Bond Reaction 0K 298 K Method, remarks Date |Ref.
kJ/mol kcal/mol kJ/mol kcal/mol
Al-1 All - Al+1 364.0 87.0 Analysis of fluctuation 1960 | 140
bands
364 +13 87=3 Analysis of data 1962 6
364 87 367.7 87.9 Thermochemical; 1967
364+4 87+1 368 -4 88+1 based on 9
Al-O AlO— A1+ O 481 +21 115+5 Effusion; M.S. 1960 | 104
569 136 Flame photometry 1958 | 16
481 +21 115+5 Thermochemical 1962 6
479.5 114.6 484.5 115.8 Thermochemical; 1967
481 +8 115+2 485+ 8 1162 based on 9
OAIF— AIF+0 582 139 Thermochemical; 1967
) based on 9
OAICI— AIC1I+ O 540 129 Thermochemical; 1967
540+ 41 129+10 based on 9
Al-P AIP— Al+P 212613 50.8+3 Effusion; M.S. 1966 | 169
Al-S AlS— Al+S 339+67 81+16 Spectroscopic; L.B.S. 1959 | 54
326 21 78x5 Spectroscopic; predis- 1962 6
sociation
402 96 406 97 Thermochemical; 1967
based on 9
As—As As;—> 2As 379.9 21 90.8+5 Spectroscopic; predis- 1962 6
sociation
379.9 90.8 382.8 91.5 Thermochemical; 1967
380+21 91 +5 382.8+21 (91.5+5 based on 9
As—Cl AsCl;— AsCl,+ Cl (444 106 448 107 Thermochemical; 1967
based on 9
As—N AsN— As+ N 628 126 150+30 L.B.S. 1962 6
577 138 582 139 Thermochemical; 1967
based on 9
As—O AsO—>As+0O 473 +8 113+2 477 114 Spectroscopic; predis- 1960 6
sociation
477.4 114.1 481.6 115.1 Thermochemical; 1967
477+8 1142 481 1152 based on 9
At—At At, — 2At 115.9 27.7 Theoretical 1960 | 109
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Table of Bond Dissociation Energies—Continued

Dissociation energy, D°
Bond Reaction 0K 298 K Method, remarks Date |Ref.
kJ/mol keal/mol kJ/mol kcal/mol
Au—-Au Au,— 2Au 210.5 50.3 Thermochemical; M.S. 1956 | 108
221.8 53.0 Effusion; M.S. 1957 | 95
215.5 51.5 Effusion; M.S. 1960 | 91
215.1 514 217 51.9 Thermochemical; 1967
215.5+6.3 |51.5+1.5 218+6 52+1.5 based on 9
Au-Cl AuCl— Au+Cl 293+59 7014 Spectroscopic; L.B.S. 1962 6
289 69 293 70 Thermochemical; 1967
289+63 69+15 293+63 7015 based on 9
Au-Cr AuCr— Au+Cr 2109x14.6 50.4%3.5 M.S. 1962| 62
213 51 Thermochemical; 1967
211.3+6.3 |50.5x1.5 based on 9
Au—Cu AuCu— Au+Cu 228.0+9.2 54.5+2.2 Effusion; M.S. 1960 91
Au~H AuH— Au+H 297x10 7125 Spectroscopic 1962 6
285.3 68.2 289.1 69.1 Thermochemical; 1967
285+13 68+3 289+13 69+3 based on 9
Au-Pd AuPd— Au+ Pd 139.3+21 33.3+5 M.S. 1962 | 62
Au—-Sn AuSn— Au+Sn 240.6 =17 57.5*x4 Effusion; M.S. 1962.| 63
B-B B.— 2B 274.1 65.5 M.S. 1962 | 58
260.7 62.3 M.S. 1962 6
293 70 297 71 Thermochemical; 1967
293 +21 705 29721 71+5 based on 9
B.Cl;— 2BCL 331 79 Calorimetry 1959 102
246.0 58.8 Thermochemical 1962 6
B,¥, — 2BF, 151 36 Thermochemical 1962 6
B.0.— 2BO >416.7 >99.6 Effusion; M.S, 1956 ] 90
498 =84 119£20 502 120 Thermochemical 1962 6
502 120 506 121 Thermochemical; 1967
502 +84 120+20 506 + 84 121+20 based on 9
B-Br BBr— B+Br 431 103 Analysis of data 1960 | 140
433.0+8 103.5x2 436.8 104.4 Analysis of data 1962 6
433.0 103.5 436.4 104.3 Thermochemical; 1967
433.0 21 103.5+5 435 +21 1045 based on 9
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Table of Bond Dissociation Energies—Continued

Dissociation energy, D°
Bond Reaction 0K 298 K Method, remarks Date |Ref.
kJ/mol kcal/mol kJ/mol keal/mol
B-C BC—B+C 444 106 Thermochemical; 1967
based on 9
B-Cl BCi— B+ Cl 531 127 Analysis of data 1960 | 140
494 +42 118+10 498 119 Spectroscopic; extrapola-| 1962 6
tion
531 127 536 128 Thermochemical; 1967
531+29 1277 536+29 128 +7 based on 9
OBCl— BO+ (] 515x75 123+18 Thermochemical 1962 6
460 110 Thermochemical; 1967
460+42 110+10 based on 9
B-F BF—B+F 774 185 Analysis of data 19601 140
774 £63 185+15 778 186 Spectroscopic 1962 6
753 +13 180+3 Effusion; M.S. 1966 | 170
757+17 181 +4 M.S.; B(e)+ CaF,(c) 1965 | 69
=BF(g)+ CaF(g)
759.8 181.6 764.0 182.6 Thermochemical; 1967
759.4+10.5|181.5+2.5 | 76613 183+3 based on 9
BF;— BF+F 565+ 105 135+25 569 136 Thermochemical 1962 6
515 123 M.S.; B(c)+ CaFy(c) 1965 | 69
523+63 125+15 = BF(g)+ CaF(g)
BF;— BF;; F 557+84 133+20 561 134 Thermochemical 1962 6
665 159 M.S.; B(c)+ CaF(c) 1965 | 69
=BF(g)+ CaF(g)
FBO— Bo+F 820+113 196 + 27 824 197 Thermochemical 1962 6
711 170 Thermochemical; 1967
711+42 170+10 based on 9
B-H BH—B+H 289+ 38 69x9 Spectroscopic 1953 1
327.2 78.2+1 Predissociation 1962 6
327.2 78.2 331.0 79.1 Thermochemical; 1967
326+4 78+1 based on 9
B-N BN—B+N 385x50 92+12 L.B.S. for ground and 1962 6
311 states
385 92 389 93 Thermochemical; 1967
385+21 92 +5 389+21 935 based on 9
13
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Table of Bond Dissociation Energies—Continued

Dissociation energy, D°
Bond Reaction 0K 298 K Method, remarks Date |Ref.
kJ/mol kcal/mol kJ/mol kecal/mol
B-O BO—>B+0 715 171 L.B.S. for X2, A2Il, Bz, 1960 | 50
CeI1.
770+ 46 184+ 11 774 185 1959 | 51
782 187 787 188 Thermochemical; 1967
782 +42 18710 787+42 188+10 based on 9
CIBO— BCI+0O 791+75 189+18 Thermochemical 1962 6
711 170 Thermochemical; 1967
171+10 based on 9
FBO— BF+0 8l16+117 195+28 820 196 Thermochemical 1962 6
732 175 Thermochemical; 1967
732+42 175+10 based on 9
B-S BS—>B+S 577117 13828 582 139 Spectroscopic 1962 6
494 118 498 119 Thermochemical; 1967
494 +42 118+10 498 +42 119+10 based on 9
B-Si BSi— B+ Si 285 68 Thermochemical; 1967
based on 9
Ba-Br BaBr— Ba+Br 269.9 +54 64.5+13 274.1 65.5 Spectroscopic; L.B.S. for| 1962 [ 4; 6
ground state
Thik value is probably too low (see/11)
BaBr, — BaBr+ Br 598 +54 14313 Thermochemical 1962 6
If D, is tpo low (see above); this value is| too high
Ba-Cl BaCl— Ba+Cl 259+50 62+12 264 63 Spectroscopic; L.B.S. for [ 1962 {4; 6
ground state
494 +2] 1185 Flame photometry; 1964 | 11
Hz + 02 + Nz
477 +25 114 =6 Flame photometry; 1965 | 23
494 11810 H, + 0+ N,
BaCl, — BaCl+ Cl 728 + 50 174+12 Thermochemical 1962 6
201 gives D\ - Do =236 Kcal mol-!; D; is prgbably about
236—118+=10=11B8+10 Kcal molf*.
431 =42 103 +10 Flame photometry; 1965 | 23
456 =42 10910 H,+O0:+N:
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Table of Bond Dissociation Energies—Continued

Dissociation energy, D°
Bond Reaction 0K 298 K Method, remarks Date [Ref.
kJ/mol keal/mol kJ/mol kcal/mol
Ba-F BaF— Ba+F 364+71 87+17 368 88 Spectroscopic; 1962 [4;6
L.B.S. for ground state.
561+8 1342 Effusion; M.S.; 1964 | 68
2BaF = Ba+ Bak,
55217 132+4 Effusion; M.S.; 1964 | 68
Ba+ AlF = Al+ BaF
602 +29 144 +7 Flame photometry; 1964; | 11;
569+42 136 10 H;+0;+ N, 1965 | 23
BaF;— BaF +F 799+ 7] 191 +17 Thermochemical 1962 | 6
584.1+25 139.6+6 , Effusion; M.S. 1964 | 68
201 gives D, +P>=279 Kcal mol-!; 68 gives 273, and 6 gives
279 Kcal mol -t
56942 136 =10 Flame photometry; 1964 | 11
586 +42 140+10 Ho+ O+ N,
Ba-H BaH— Ba+H 172+8 412 176 42 Spectroscopic; pre- 1962 (1;6
dissociation of CZ3,
195.5 46.73 Spectroscopic; 1966 | 25;
predissociation 1965 | 24;
26
197.3 47.16 Spectroscopic; Rydberg 1966 | 25;
extrapolation 1965 | 24,
26
Ba-0O BaO— Ba+0 482.4+9.6 115.3+2.3 Flame photometry; 1965 | 71
CO-Air; Band & Line
Intensity
539+ 14.6 128.7+3.5 Thermochemical 1951 | 12
544 +21 1305 Effusion; M.S. 1955 | 13
573+8 1372 577 138 M.S. 1962 6
590 =42 141+10 Thermochemical 1964 {144
5456 25 130.4+6 M.S.; Ba+SO=BaO+S {1964 {189
577+21 138+5 Flame photometry Ho+ Oz 1966 | 191
567.4+21 135.6+5 Thermochemical 1964 | 14
56121 134+5 Recalculated from earlier { 1965 | 22
56142 134+10 data
BaOH— Ba+ OH 448 107 Effusion; M.S.; 2BaO 1964 | 14
+HOH=BaOH+O.
464+ 33 111+8 Flame photometry; 1965 | 22
H2 + Oz + Nz
477 114 Flame photometry; 1965 | 48
473 +42 11310 H,+ O,+ N,
Ba(OH); —» BaOH 414 99 Effusion; M.S. 1964 | 14
+OH
Ref. 191 gist D, + D, =229+ 12 Kcal mol; 14 gives
D, 4+ D>=206 [Kcal mol*1.
510£50 T2z =12 Based on D,=107; 191
460 + 84 11020 D +D,=229+12 14
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Table of Bond Disseciation Energies—Continued

Dissociation energy, D°
Bond Reaction 0K 298 K Method, remarks Date |Ref.
kJ/mol kcal/mel kJ/mol kcal/mol
Ba-S BaS— Ba+S 396.2+18.8 94.7+4.5 Effusion; M.S. 1964 | 189
Be-Cl BeCl— Be+Cl 460+ 63 110+15 464 111 Spectroscopic; ex- 1962 6
trapolation of X23 and
A1,
385 92 389 93 Thermochemical; 1967
385+63 92+15 389+63 93+15 based on 9
BeCl,— BeCl+Cl | 456 +63 109 +15 460 110 Thermochemical 1962 6
539.7 129.0 Thermochemical; 1967
536+63 128+15 540+63 12915 based on 9
Be-F BeF— Be+F 669 + 84 160+ 20 674 161 Spectroscopic; 1962 6
extrapolation of X23,
and A2Il.
< 656.1 < 156.8 M.S.; Be+BeF:=2BeF | 1965 | 7
<617.6 < 147.6 M.S.; Al+ BeF;=BeF 1965 | 73
+ AIF
564.4+9.6 134.9+2.3 M.S. 1966 | 166
575.3 137.5 579.1 138.4 Thermochemical; 1967
573+42 13710 577+42 138+10 based on 9
BeF,;— BeF +F 586 + 84 140 + 20 590 141 Thermochemical 1962 6
698.7 167.0 Thermochemical; 1967
690+63 16515 699+63 167+15 based on 9
Be-H BeH— Be+H 222 %29 53+7 226 54 Spectroscopic; extrapola- | 1962 6
tion of X2% and A2l
222 53 226 54 Thermochemical; 1967
222 +2] 53+5 226+21 54+5 based on 9
Be-O BeO— Be+0 445.2x12.6 106.4+3 449.4 107.4 M.S. 1962 6
443.9+9.6 106.1+2.3 Spectroscopic 1964 | 86
448 107 Thermochemical; 1967
444+ 21 1065 448+ 21 107+5 based on 9
Bi-Bi Bi, — 2Bi 197 +4 47+1 201 48 Thermochemical; AH ,,.| 1962 6
192.5 46.0 194.6 46.5 Thermochemical; 1967
192+4 46 +1 197+4 47x1 based on 9
Bi-S BiS— Bi+S 305 73 Thermochemcial; 1967
based on 9
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Table of Bond Dissociation Energies —Continned

Dissociation emergy, D°

Bond Reaction 0K 208 X Method, remarks Date (Ref.
kJ/mol kcal/mol kJ/mol kcal/mwol
Bi—Se BiSe — Bi+ Se 2314 55.3 Effusion; M.S. 1960 | 61
259 61.8 Thermochemical; 1967
based on 9
Bi-Te BiTe — Bi+Te 202.5 48.4 Effusion; M.S. 1960 | 61
225 53.7 Thermochemical; 1967
based on 9
Br-Br Br,— 2Br 190.08 = .12 45.43+0.03 |192.9 46.1 Spectroscopic; con- 1962 6
vergence of bands
190.18 45.455 192.86 46.095 Thermochemical; 1967
190.16 +.04 |145.45+0.01 (192.88 46.10+0.01 based on 9
+0.04
Br-Cl BrCl— Br+Cl 215.30+0.25 |51.458+0.06 |2184 52.2 Thermochemical 1962 6
215.85 51.59 218.91 52.32 Thermochemical; 1967
215.9+0.4 (51.6=+0.1 218.8+0.4 {52.3+0.1 based on 9
Br-F BrF —» Br+F 230.04=0.25 [54.98+0.06 233.5 55.8 Spectroscopic; converg- | 1962 6
ence of bands
281.2 67.2 284.9 68.1 Thermochemical; 1967
based on 9
Br-H HBr— H+Br 362.71 £0.54 |86.69+0.13 366.5 87.6 Thermochemical 1962 6
361.5 86.4 Theoretical 1963 | 178
362.50 86.64 366.27 87.54 Thermochemical; 1967
362.3+0.4 |86.6+0.1 366.1 0.4 |87.5+0.1 based on 9
Br-0O BrO—Br+O 231.0 55.2 Spectroscopic 1958 | 33
231.4+2.5 55.3x0.6 235.1 56.2 Spectroscopic; extrapola- | 1962 6
tion of A2[l.
231.25 55.27 235.27 56.23 Thermochemical; 1967
231.4+0.4 55.3+0.1 235.1 56.2+ 0.1 based on 9
C-Br CH3Br— CH; +Br  |224.7 53.7 E.L; M.S. 1959 | 179
280 67 (T=1000 K) pyrolysis 1962 6
293 70 Analysis of data 1966 8
279.9 66.9 285.8 68.3 Thermochemical; 1967
280+8 67+2 285+8 682 based on 9
CH:Br, — CH,Br + Br 249.8+14.6 59.7+3.5 E.L.; M.S. 1959 [ 179
261.5 62.5 (at 950 K)| Pyrolysis 1962 6
255+13 61+3
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Table of Bond Dissociation Energies—Continued

Dissociation energy, D°

Bond Reaction 0K 298 K Method, remarks Date {Ref.
kJ/mol keal/mol kJ/moel kealfmol
CHBr; — CHBr; + Br 257.7x17 61.6+4 E.L; M.S. 1959 {179
232.2 55.5 Pyrolysis 1962 6
CBry— CBr;+Br 207.9 49.7 E.L; M.S. 1959 | 179
205 49 (at 750 K) | Pyrolysis 1962 6
205 49 209 50. Thermochemical; 1967
205+13 49+3 209+13 50+3 based on 9
CCELBr— CCl+Br 207.1+12.6 }49.5+3 (T=400-500 K); E.L; 1962 6
M.S.
205 49 (T=2800 K), pyrolysis 1962
230.5 5.0 55.1+1.2 Recalculation of earlier {1965 ( 70
data on photo-
bromination.
226x8 54+2 Analysis of data 1966 8
213 51 218 52 Thermochemical; 1967
213+13 513 218+13 52+3 based on 9
CF;Br— CF;+Br 272 65 (T=1050 K), pyrolysis 1962 6
290.4+3.3 69.4+0.8 Equilibrium Br, + CF;H | 1967 | 15
= HBr+ CF3;Br
276 66 276 66 Thermochemical; 1967
285+13 68+3 based on 9
BrCN— CN+Br 377 90 380 91 Thermochemical; 1967
based on 9
c—C C;—2C 599.1+13 143.2+3 603.3 144.2 M.S. 1962 6
602 +21 144 +5 Spectroscopic 1962 | 203
602 +21 144 +5 60721 145+5
CH;CN— CH;+CN 431 103 ('=400-500 K); E.I. 1962 6
431 103 AP.; M.S. 1959 (179
498 119 506 121 7 Thermochemical; 1967
498 +~21 119+5 506 +21 1215 based on 9
CH,FCN — CH,F ~ 460 ~110 (T'=400-500K); E.I; 1960 | 16
+CN M.S.
CHF.CN — CHF; 485 116 (T'=400-500 K); E.L; 1960 | 16
+CN M.S.
CF;CN— CF;+CN 502 120 (T=400~-500 K); E.L; 1960 | 16
M.S.
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Table of Bond Dissociation Energies— Continued

Dissociation emergy, D°

Bond Reaction 0K 298 K Method, remarks Date |Ref.
kJ/mol kcal/mol kJ/mol kcal/mol
C;N;— 2CN 435 104 A.P.; M.S. 1961 | 127
607 145 Shock wave; thermo- 1961 | 120
chemical
523 +33 125+8 (T=1700-2500 K) 1962 | 164
Shock wave
607 145 Analysis of data 1966 8
598 143 602 144 Thermochemical; 1967
598 +21 143 +5 603 +21 144 +5 based on 9
CH,CO— CH,¥CO |337.2 80.6 342.7 81.9 “Thermochemical; 1967
based on 9
CH;CO— CH; + CO 44.4 10.6 Analysis of data 1966 8
47.3 11.3 Thermochemical; 1967
46 +4 11+1 based on 9
C-Cl1 CCl— C+Cl 322 77 Spectroscopic; L. B. S. {1961 | 17
for ground state.
335+42 8010 338.1 80.8 Analysis of data 1961 6
CCl— CClz3+Cl 284.1+13 67.9+3 A.P.; M.S. 1956 {124
30110 72+2.5 AP MS. 1958 | 18
337.2 80.6 Based on rate constants; | 1961 |141
previous data.
318 76 A.P.; M.S. 1961 | 19
311.7+8 74.5+2 Thermochemical analysis | 1965 | 70
of earlier data on
photobromination.
3058 73x2 Analysis of data; 1966 8
thermochemical.
280 67 285 68 Thermochemical; 1967
1293 +21 705 based on 9
CF;Cl— CF;+Cl 347+12 83+3 A.P.; M.S. 1956 | 124
~ 335 ~ 80 1962 6
335 80 339 81 Thermochemical; 1967
P39i‘13 81+3 based on 9
CH;Cl— CH;+ C1 1328 78.4 AP.; M.S. 1959 {179
1336.8 80.5 (T=400-500 K); E.IL; 1962 6
M.S.
1318 76 Based on rate constants; [1961 |141
previous data
1351 +8 8442 Analysis of data; 1966 8
thermochemical
1335.1 80.1 1341.4 81.6 Thermochemical,; 1967
B39+21 815 based on 9
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Table of Bond Dissociation Energies —Continued

Dissociation energy, D°

Bond Reaction 0K 298 K Method, remarks Date |Ref.
kJ/mol kcal/mol kJ/mol keal/mol
CH;CL — CH:Ci+ Cl1 307.9+11.7 (73.6x2.8 (I'=400-500 K); A.P.; {1959 (179
M.S.
314+ 75 Based on rate constanis; | 1961 | 141
previous data
CH,Cl — CH.+Cl 3184*13 76.1x3 A.P.; M. S. (Based on 1959 | 179
D(CH—H)=119.9
Kcal mol-1).
498 119 Recalculated; based on | 1967
D(CH—H)=99.3 Kcal
mol-1
CICN— CN+Cl K435 104 439 105 Thermochemical; 1967
based on 9
COCI—CO+CCl F6.4 6.3 Based on rate constants; |1961 |141
previous data
COCl; > COCl+Cl 3284 78.5 Based on rate con- 1961 [141
tants; previous data.
C-F CCIF = CCl3+F 42729 102 +7 (T=400-500 K); E.L; 1962 6
M.S.
448 +11.7 107 +2.8 Recalculation of earlier [1965 | 70
data on photo-
bromination
444 +13 106 =3 Analysis of data 1966 8
410 98 414 99 Thermochemical; 1967
444+ 21 106 5 based on 9
CFy— CF;+F 506 +10.5 121 +2.5 E.I; M.S. 1958 | 18
506+17 121+4 E.L; M.S. 1962 6
523 125 527 126 Thermochemical; 1967
i based on 9
532.6 127.3 Thermochemical; 1967
523+17 125+4 based on 202
CH.F— CH3+F 494 118 Analysis of data 1962 6
452+13 108+3 Thermochemical 1966 8
452+21 1085
C-H CH— C+H 335+4 80=1 Spectroscopic; 1956 3
predissociation
318.4 76.1 Theoretical 1962 {134
335+21 80=x5 Spectroscopic; 1964 | 79
2 emission
334.7 80.0 338.9 81.0 Thermochemical; 1967
339+2.1 81+0.5 based on 9
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Table of Bond Dissociatiem Energies—Continued

Dissociation energy, D°
Bond Reaction 0K 298 K Method, remarks Date |Ref.
kJ/mol keal/mol kJ/mol kcal/mol
CH,— CH+H 502 120 A.P.; M.S. 1959 | 179
436.4 104.3 Theoretical 1962 | 134
536 =25 128+6 Analysis of data 1962 6
<|405.0+9.6 <]96.8+2.3 Recalculation of 1963 | 67
earlier M.S. data
452x25 1086 Analysis of data 1966 8
415.5 99.3 421.7 100.8 Thermochemical; 1967
based on 9 and 122.
CH;— CH,;+H 485 116 Theoretical 1962 | 134
356 =29 85+7 Analysis of data 1962 6
< 540 < 129 Recalculation of earlier | 1963 | 67
M.S.