BURNING VELOCITIES OF HEPTANE FLAMES CONTAINING

POLYFLUOROALKYLAMINES

Y. Sekiuji, K. Takahaski, and T. Inomata
Department of Chemistry
Sophia University
Kioi-cho 1, chiyoda-ku
Tokyo, JAPAN

T. Abe, H. Fukaya, and E. Hayashi
National Industrial Research Institute of Nagoya
Hirate-cho 1, Kita-ku
Nagoya, Aichi, JAPAN

G. Inoue
National Institute for Environmental Studies
Onogawa 16-2
Tsukuba, Tbaraki, JAPAN

HOTWC.95

649



‘UOIR[NOYRD [oEOLL © AQ [915933MS sem
saurwe[AyjeotonjAjod jo Em:a:ooE uonIqIyuI 9y ], "sIoNqIyul 9y} Iururejuod

sowre[j oueydoy-u I0J PaINSEOUW 9I9M SINIOO[9A Juruing Jeuruwre ‘souTmIR[Ay[®e
-Eozmbom JO 199]J9 UOMIQIYUI 9Y) JJRUIISS O], 'SSANEUIs)e UO[RH Se (oS
9 (g Moo YoIy™ moSEm_\O:ao.S:mboa [2I9A9S UO PIsnI0J am ‘Apnis sIy} uj
"ULIO[YD pue JUIWO0Iq JO I0UIsSqe ay) O} anp
019z AjJeau aie saueyjeolonpjAjod Jo AmmDOV sjenyuajod uonajdap suozo Y], ‘€661 dUls dueISqns
19ySINUIIX9-2J1] M3U B St pajodjieul uadq sey (00D €1D:4HDEID “V 'S "N Yl U] ‘umouyun
SI WSIuBYooW uoniqiyul 13y} y3noyije ‘sarousidyys uoniquyur ysiy ey oAey (z+u-wz,Jupu))
mocs__mohoscboa Jey) UMOYS 9ARY S[BLI} SNOJdWNN 'saseq [erordwwod pue osignd uo Ajpides
wc_cooooa 9. saAneuIdje uCjeH ™Mau JO JuslldofoAsp 3yl ‘SIOUBISWINOID ISAY) I9pu()
"uOIIROCYJMS WOIJ IBIP SISMED UIYO J2YSIN2WIX3-311] ZOD) © JO IsM SM03001II
‘A[[euQ:Ippy ‘SUO[RH JO 9SOy} uey) Jomo] yonui & AOudidijjs uon:quyQ; s)i ‘soAneLde uojey
Jo auo se pasn Aprejndod s1 aprxolp uoqieds ydnoyjfy ‘suojey os[e nq (sDJ0) SuU0qIeo0IoNnjoIojyo
Ajuo jou Jo osn uo pasodwi A[JuUd031 919M SUOIIOLIISII IIIADS ‘a1oydsojens oy ur uonsjdop
5UO0ZO JO SSOUSNOLIAS I} JO 9sNeddg "SIIOUNdYID uonIqiyul ySiy 119y) 03 Inp s1YsINGunxa-aily
sMOased se S1eak AoeLU I0] pash udaq dAeY £V JTD pue IS[DTD IELJD St yoMs suCjeH

UOIONPO.LJUT

HOTWC.95

650



-nonededoid sureyy 103 uresderp onewayos 0 “8i

0 8 -8 =-8

Aw|| se3d pauuanqup sed pauuang
S

JQEEH_

0 311
ur umoys se ‘(3g) swey Jo praye sed pauinqun JO AID0[9A Yy} pue (5§) awe[f Jo A1100]9A
Sunegedoid oY) usam1aq AII00[9A dANR[RI Y] ST (75) AID0[9A Bujuing Jeulwe ]

AJ100[9A Sutuing 7
spwi Aijiqewweguy |

:SJUaWIdINSBIW
0M] SuIMo[[0] 9yl OJul @IMAIG A[[enuasss aie A9yl ‘SOANIppE JO SIIOUDIDIIJD
OonIqIYOT  91BM[BAY O] PIEM aie Eanbruyod jeiuswiiadxs  Auew  y3noyyy

SoAlIpp |
Jo sa1oua1o1ffa uoniqiyul ppnipaa oy sanbiuyoaj [pjuauLLadxsg

651

HOTWC.95



1snquios jo wiesderp onewoyds | “3ig

1
WM 1qIInba
18 Sunsixa s9109ds [OIWAYD JO SUONRIIUIDUOCD IY)
WOJJ Pajejno[eo Sem qpy "9 Se pasn sem dinjesodwod)
swepp oneqeipe ayr (1) ‘ba up -ApAnosdsas

wo ¢

wo

| sepod1909|3

£
(¢ g 0) \..L_T o

‘soJe)s pawung pue paulnqun JYy) uedw q pue n
1duosqng “K[oAndadsar “aimeraduis) sed pue Jy3rom
Je[nosjow ueow ‘A)ISuUap ssew aIe J pue ‘d arym

| '

Gl | (D) Suay="Stg="S

$9(0-d uo|

OOIESaITXa 9y}  q (") A1190[9A Furuing 9y 0}
py0[o1 9q ueO (5§) paaTE aLLiof) oYy “oFeys Apes ay) ut
| 21Mssa1L JuL)EL09 0 s9j0Felord awey) 9y) SY

£9q0JT 101 OM] AQ PAINSBIW SOM dWe]
3u _Yeman_Qa Aj vouoy®E o) JO paale oyp s
[2011399]3 © Aq Pa3Iod1 pov 19QLIBYD 9Y) U [GAOMPONO

sem Jonqiyul puv ‘ne  ‘oueyday-u JO  QIMpXIL
V ‘1 91, ul uMoys SI pasn Ioquieyd UuoIIsnquuod
[eoLIpuIj o 9Y], "poylowr onel Ajsusp ay) 3uisn

POUIULIZIOP 9I9M SINIOO09A Fuluing Jeurwe ]

A1100794 SuUtung ioutUD] Jo JUIUINSDIPN

HOTWC.95

652




00 OSUBS UOAAIN 666< oL 200

'pr1samnsnpuf Ui  666°66 < 8T1- v10
0D 04303 19se] 0430, 66 < i IGEHD
‘P sarnsnpuy unjre 66 < LS- (10€1 uoeH) 1gedD
- oupyOd 86 < ¢1-  LOOTND) €JOJHDEID
paredaid 186 < ¥1 ¢ID=d0ON(€1D)
patedal S'L6 < 43 TIHDTIONU(E1D)
paredal] €6 < 0C LLIDZIONLELD)
IDBIAT o, /AN N./°A’q Joyqryuj

APLYDS SIYE Ul PIdIE DIOJIYIYU] | TjYL ],

“poylaw
uorjeULION]j [EOIWAYS0N3]3 Yy} Suisn ‘sioyine 9y) Aq pazisayuhs a1am sautwe[AyjeosonyAjod
U] PouUIWEXd OS[e 919M SISYSINGuIIXd-ollj Se pasn Jie Yolym opIxolp uoqied pue “(J0€]
uoleH) 11D (@oLLL]) €IDIHDEID Sourue[Ay votonAjod ayi yrm pase@woo 9q O], "PasM 1om
suIwe[A[e0100yA[od 9311} HI0M SIY} JO SMO0J SY) SV T J[qB, Ul @dISI] dIe SIONqIYul Y],

"103IQIYUI 9 0S°0 PUB 11k ¢, €9°L6 Queiday-u ¢4 L8] JO ImxIw e Juisn ‘une |
70 aInssaid € pue Yy 7F86C JO aimeiodwa) [eNIUI U U)IM JNO PILLIBD JIIM SIUSWIINSEIW ||

Apnys S1y] Ul pajsaj s4011quyuy

653

HOTWC.95



pue Mg =Y oué pue 7=

up Lp

pue "p =Y on,mm pue [ =]

N/ g
:SOONIGUOI
.bavcson om) Suimofjoj oy 1opun uopewnxoidde dousrolyip 9Nuly oyl Juisn PIA[OS A[[eo1IaLLMO
a1am (¢) pue (7) 'sbg ‘n ureiqo of, (¢) pue Amv ‘sby u1 anjeAauadio ue si ("gnd=nd) xny ssew o: L

Cs) ‘co—=X J8¢ (=

Cy) ‘oot

[
=

¥

o
!

so15ads 7 oy Jo ojea vondnpoid [eormoyd 'm Ansuop ssew
K11ANONpUOY [euLIdY) UBSW Y soroads 7 9y Jo uoioRIy ssewr .~ 1
ojeuipiood [eneds x sa100ds 1 oyp Jo AndoppA voisnpip : Yy
Koo sed n amjeiadwo) sed N
so19ads 1 o Jo WBiom renoojow © Ay xoput so1vads - !
s9100ds jEoToYd JO JoquIny 2101 so1vads § oy jo Adjeyiua oyidads ly
so100ds 1 oy Jo aunssad yuejsuoo je jeoy ofroads ¢ Do 2.nssaid yuw)suod 1 Jeoy oc_oo% weom : D
xXp

th 0= 23!% - .rlll

‘sa100ds [eorwayo Jo Co:atomcoo

Rw. > \P_ P

4
Mb@ p P

‘A319u3 JO UOIJBAIISUOD

o : . :SMO][0] S®

ua)uM 9q ues uonededoid sweyy [EUOISUIWIP-UO “D1IRQOS! ‘ApEals FUIUIaA03 suonenba oy, “paunio}sad
sem uonepnus Jondwos e ‘uonededold swely uo SIANIpPE JO 1091J9 UOHIQIYUI 3y zA[eUR O],

(2) oug.@.‘&% ,

1100724 3uUANg oUIUD] O UO1IDINI[DD [IPOJN

HOTWC.95

654




0991 000 OEEl 0T o o ua
607 000 OfEl COH+YHLD L0+ HLD  6bY
00 000 OLEl H+ODHYHO<O+HLD  8vy
00 000 8bEl EHO+EHOH+SHED LY
LT 00T 089 OH+SHLDHO+YHED 9pd
VIZ 00T 8bL HO+SHUDO+IHS shd
817 0S€E €L TH+SHIO™OHIHTD  vhd
0vEl 000 0091 CHHYHOOtHD+YHD  epd
0111 000 06€l H+SHUDtHD+tHD  Tvd
00 Ob0- 8E¥I IHLO™LHO+EHD 19Y
00 000 OfEl HO+0J<{0+H> oY
00 000 09¢€l H+0J2<0+H) 6€Y
00 000 09€l H+YHUO«tHO+(HD 8¢
€9 000 II€l H+H+200<L0+(xS LY
00 000 OLEI HH1L O0-0+THD 9eY
00 000 09¢€l {H+HO™H+HD s
£€0L 000 S8VI W H+Oo™I+00H  bEd
00 000 8bT COH+0D«CO+0DH €Y
00 000 OLEI OH+OoS=HOYOIH  7ed
00 000 8bEl H+C0D«<0+0JH 1¢€¥
00 000 8VEl HOYOSHOHOIH  0fd
00 . 000 O0f¥l (H+OD+H+ODH 6
0S 000 8KEl OCH+O)QH+HO+O'HD 8TY
L'yl 000 bSEI HOPODH«O0+0H) LT
L91 000 oveEl TH+QDHEH+OHD oY
i L Q 007190y

00
£oL
£0l
96l
6'1¢
bze
99t
00
ootl
I'e-
00
00
6¢C
iy
00
00
00
i
00
L'LL
8¢l
X4
91¢
00
169

000
ore
ore
ore
o1
00t
00t
00'1-
000
0¢'1
000
000
000
000
08°0-
00T
00'1-
140!
AR
091
09t
00T
007
16°0-
16°0-

S8 ti
9’
079
e
80°L
[4: 4
1258 %
$L91
0T b1
¥9'9
0t'el
ot'tl
ob'el
givl
0t 81
et
9T 81
8101
816
99’8
008
£8°9
81°L
s8¢l
R0°L1

HTUYRJUY UT™1J
HO+YHO<OTH+tHD
OLH+tHD<HO+"HD

0+YHO+HO+tHD

HO+tHo« O+ HS

H+YHo+=TH+YHD

CH+HO¢-H+VHO
YHOH+tHD
HO+00¢H+%0
H+¢0D<HC+OO
20+0%H«COH+HO
{D+HOLOH+0
{0+lHLQH+H
HO+HO+CCH+H
W+LOH W+ O+H
WO He-W+HOHH
IN+CH < L+OFH
H)+HO«0+0%H
O+0OlH<HC+HO
CH+HO+H+ O
H+OUH«T{F+HO
{H+0+}+HO
H+HO<{HIH+O
CO+H«CHHO
O+HOLO+H

148!
£l
o
1
oy
61d
L1 |
LTYd
91Y
sy
148
AR
(4%
1
oy
ol
Lk |
Ly
N
o
12|
&

B

oI

1]

™ Ml

Uurl Jl >

SNUN H-0-S-[oW-gWd Ul ([Y/5-)aX9,, | =Y WI0J 3y} Ul SIUIIYI0D ey
‘uonepixo ocmaosuc 10J wistueyoaw uoioedy] ‘II 21qe],

UONDPIXO 2UDIAIY-U AOf WSTUDYDIIUL UOIIIDIY

655

HOTWC.95



0'8€l 000 OTEl PHCO+PHOO+/HYD*THLD o1k 00 000 <8I SHEDLHO+YHCD 9L
0Tkl 000 OTEl EHO+IHED+IHEDC SIHLD 1014 €9 000 OL'El ODH+0D¢C0+HLD LY
67 TIO 188 OH+SIHLOHO Y1HLD 001d 88 000 ¥S'TI H+CHID=TIHHHLD vLY
L'1T 000 SIEl HO+SIHLD<0.-91HLD 664 00 000 OOEl HD+0J<O0+HD €LY
60T 00T S99 TH+STHLDH+IIHLD 864 €67 000 00°€El OLH+HTDHO+HLD 7Y
00 000 00El % i PHO+OOHYHO<HO+HD [6d"~ 96L 000 8I'VI LH+HLDH+HHYD 1Y
00 000 00Tl . QOH+tHCO«O0+YHED 964 00 000 80l H+0J+00¢<0+0JJ0H o0LY
00 000 00Tl OOu+YHUO+HO+YHED s6d 00 000 8b€El 00+THO«<H+0JJH 694
$1y 000 8LII . COH+VHED«LO+SHED v6d  L'0S 000 €9Vl H+OJ0H<O0+HYD 89
00 000 SSTI OOH+SHID«O+HED €64 0'8vT 000 0091 W+OD+LHD<WO HS L9y
£9. 000 OLTl o CHASHED<H+IHYD 64 00 000 00°€l ODH+CHD<HO+0DHD 994
0y 000 09I LHED1-H+IHED 164 96 000 OCEl OJH+OJH-0402 HD  $9¥
01l 000 09Tl LHED-uH+IHYD 064 91 000 $8TI 0D+tHO+H10JTHD +9Y
6191 000 OFPbl H+9HEDLHEDT 684 00 000 00€l  OCH+OO+tHOHO+OOHYHD €9d
1'9ST 000 00l CH+IHEDLHED ¥ g4 L 000 OL'TI HOYOD+tHD«<0+OJHYHD 79Y
0'8€l 000 8b'bl tHO+VHUDLHED ¥ (84 9Ll 000 09°€l H+0D+tHD<H+O0JHtHD 19Y
§T1 000 00Tl TOH+IHEDCO+LHYD 1 984 9v 000 8Tl H+0DJTHO+HO+HLD 09y
6'0Z 000 00l COH+IHEDCO+LHED¥ o84 1L 0S1 198 0D+CHI«0+CHLD 65Y
00 000 OfEl SHEDH+LHEDT b8 101 000 LTI tHLOH+IHLD 85U
00 000 OFEl SHYDH+LHED¥ €84  0'8LI 000 00°SI H+CHIDEHYD oY
9 000 SHTI OlH+LHED1-HO+¥HYD 84 00 000 00°Ct LOH+THLDLO+tHLD 96
69 000 LSTI OlH+LHED-u—HO+8HD 184 00 000 Of'€tl H+LHLDH+LHLD <5y
L'8T 000 IvEl HO+LHED-1<O+3HtD o084 LTy 000 8I'VI TH+EHUDEHAYHLD  pod
U'vZ 000 8YEl HO+LHED-uO+3HED 6Ld 9T1 000 SBEl OH+tHLOHO+YHLD  £5¥
6¥€ 000 00Vl TH+LHED-1<H+BHYD 84 1€ 01 076 tHO+O0OH+O+YHLD 5y
90y 000 II'bl THHLHED-ueH+3HYD LY €9 000 00°€l SHLOEH+PHLD 1Y
© W Y doj uotoeay i Wy doj uonoey

" (panu1ju02) uoNEPIXO Jue)dOY-U I0] WistuyoIUW uonoedy ‘Il dlqel,

(p24nu1u02) UoPpPIX0 duvIday-u Lof WUSIUDYIIU UO1JODIY

HOTWC.95

656




00 000 00l AH+C0DHO+004 TSI 00 000 0972l JH+OCIOEHO+H D LY
oo oNo 001 JOH+0J*HO+0Dd 1§14 ¥'8 000 1Pl 4+0L40=>0+t4D 971y
00 000 00Vl 04+00¢<0+004 0514 00 000 09°CI JH+LADH+AD T
00 000 0fbI JH+0DH+0Dd 6¥1d  I'S 000 00'¥I AH+YHOSYHO+d vT1Y
¢'szl 000 91'vl W+I+0DSW+0Dd 8p1d 00 001 86°LI WHIHSW+H+H] €21d
00 000 occl H+LIDTHDSYHD+LID b1 00 000 00'bI IWN+CASWHI+d TTIY
00 000 00¢€l H+OCIDEHO+C4D 9p1d 001 000 BOVI d+JHSH+ 171y
00 000 00¢€l JH+0DJSHO+LAD spid Tl 000 bEVI J+CHEH+HH 0Z1Y
00 000 00¢€l J+0240HLID pp1Y 99L 000 00'¥1 1gH+YHO = YHO+ 611Y
00 000 00¢€l dH4 DH+ID ¢vid 00 1L°0- 0€'81 WHEHSOW+HHE 811Y
00 000 8611 JOH+0DASHO+0UAD TvId 00 000 0€91 W+Ugen+Hg+Hd L11d
zel oNo oLt 04+024<0+04ID 1414 9 050 18Tl igHgHEH+AOd 911d
00 00 111 AH+0D4<H+0UD ob1d 00 000 00'bI 1g+0CHEHOHEH 11y
v 000 00°¢€l 1 HD+0CIDSHO+LIDIHD 661 00 000 00'bI IG+HOSOHEH b11Y
00 000 S8IEl OHD+LID=0+CIDHD €1 9v 050 8811 1g+LHeSH+HGH £11d
00 . 000 8l¢€l LHO+OLID=0+CJOTHD LEIY  TE9E 000 ZO'WI L+t gy d+vaD Ty
796 D0 0€€l IgHHEIDSIg+HEID 91 9981 000 bO'ST JH+EIDH+YID 111
g'st 000 1§ OLH+EADSHO+HYID sE1d 8°€0S 000 $S6°SI 4810V 4D o1 1Y
¢'8¢ 000 O0€€l HO+t4D<0+HYAD ve1d 81T 000 66CH 1gtHD+E 4D tHOHEatdD 601
60T 000 0LTI LH+EdDH+HYID €e1d 796 000 SL'El tg+tyyegHgtdd sond
9'¢9z 000 801 JH+CIDSHESD Ze1d 96E 000 bEDI 1IgH+E 1D HHg 4D Lo
S'19%¥ 000 Sv'sl WHHAEIDSWHHEID 1619 v'LLT 000 OLEl 1g+t10e1gtdd 901y
6LE 000 v81I 04+0%40=00+tdD 01 856 000 OLEl Gg+tHY g +gtHD so1Y
00 . 000 €8¢l JH+CADCHO Y HO+EAD 671 6'8T 000 THI IgH+tHOSHHAYHD volY
09y 020 00Tl YHO+HEJO S YHO+E4D 871N 0006 000 OS'El 1g+tHO =19 HD €01y
137 Ju  Jyio) uonoeay ’q Ju  Sydoj uonoeay

"sjuE)suoo wnuqiinba pue Jy Wolj pajenojed 919Mm (4y) SJUIIDIYJI0D IJel 3SIIAY
‘spun y-fy-s-[ow-¢wod ut .Qt\\m-vaxobk y=/¥ W10J 9y} Ul SIUIDNYJI02 18l premioq

'$3193ds 110N puk J1WOIG FUIAJOAUT SUOIIORAI J]qISIANY “TII J1qe.L

s2102ds o140n]f puv 21Ul04q SUIAJOAUL SUOLIODIY

657

HOIWC.95



‘spunodurod-19 [irm sourej

1g€4D JO Aouaidijja uoniqryut 19431y ay) 0} AINGLHUOD
0] Woas Ige) woly paonpoid s[edipel 10 ‘pajadioyul

auejday-u Jo SaNIO0[IA Junung pamsesN iR
= - oq jouued JgeHD pue JIgLIO U99M]aq S9IOUIIDLYJ3

O¢

149€40

- JgtHD

i
- v10 Il

209

QUON

B

uonIqIyul dY) ul DUIIYPIP Y] ‘9[9ko ureyd siy) Aq
Ajuo pasnes s 1geD JO 10949 uoniqiyul oyl JI
(11) NHgH—WN+H+d i) WH+Ugd«—NW-+Hg+d
oy 1g+igH—H+Ud (€11Y) Ig+H—H+4gH
:O+HO«10Q+H uonoeal Buiyouelq
ureyd 9y jo el Y Suisea1oop ‘ssjnasjouwl H
9A1ORAI-UOU A[9ANR[2I Ojul swioje H jJO uo1RUIqUIOIAI
oy Swizkjered Aq 1ov sionquyul oul wiolj PpauLIO]
ug pue ‘ag ‘IgH ‘sidjiom snorwnu Aq patjued u9dq
sey SI011QIYul OIWIOIq Y} UI SUIL0IQ JO 9[0T YL % $T
mnoqe Aq Ajuo ng s9onpal1 IgEHD S[Ym ‘o, 67 Inoqe
Aq ng soonpal IgedD ‘spunodu1oo-1) 9y} 3ululejuod
soweyy sueidoy-u Jo ("S) SANII0JIA Suiwing Jeunwej ay)
SMoYs g aIngdiyg ‘suoqlesosonpjAjod 1oy3iy uo Yd1easal
oping 0} uoneuuojul d[qenfeAa sn soA1d spunodwod
-1 pejeulionj jo wisiueydsw uoniqyul dYL

_ spunoduoo-1) ynm |
sowinyf auvidoy Jo sa13100]24 Suiung PINSDIN

HOTWC.95

658




ct B 42 1y

143 9t IgtHO
6¢ Iy ¥10
Ch Cb QUON
'SQO 'o[eo
{-S-Wo /g 10)1qQIYu]

"SpUNOAWOd-17) YIIM SIWE[J JUBJUIY JU
SaM190[9A SUIUING POAIISqO pUE paje[nd[ed Jo uostredwo) "AJ dJqeL,

‘SIONQIYU, Q1Y) <) O1 SO }59MO Y] EBY b)) @UE AOUSIOIY< UoKIq LUl 1431y
oy sey 1geqD Jeyr aimed) [ejuswiiadxa oy sassaidxa AjpAneljenb uonenoed oyl “ISAIMOH
'SOUO  PIAISqO oY) ueyl IoJie] a1e SAIOOJPA Juiuing paje[ndled dY ‘sowey panqiyul e 10]
'SOUO PIAIISQO AU} 1M 191930} A 9[qR], Ul UMOYS 218 SINID0[9A 3uiuing pajenofed ayy, ij pue
"I S9[qE], U UMOUS [9pow Uo1dRal 9y} Juisn ‘v pue I1gefD IgEHD Suruiejuoo sowe(j sueydoy
~U 10] JNO PaLLIEd Sem uone[nwis 19)ndwod € Gwely 9y} Ul S[EOIPEI €] JO 901 AY) AJLIR[D O,

 spunoduios-1,) ynm saupyf auviday fo
§219100]24 SUIUING PIALISQO pUp PajpInoIpd fo UOSIADAUO,)

659

HOTWC.95



‘ss9001d €,]) 10 uonisodwossq "¢ F1g

0D
I
I9H <
XO'0 3 - OU@
TH
H
<0 , ol
~ —
7 HOO A
40 1 7 pane
Oﬁ HO‘O . .
ZIDTHD 5 €402 ==HEAD
IH »
g wu IFENN
i qged)

woje sujwolq xsd ASUDI01YId Y} Uey) 13MO] S LLOE
suuony 1od AoLundige uoniquyul © | “910J219Y [,
(E11Y) Ig+tH¢ +HEgH
(oz1w) J+eH < H+dH
(£117) ucnoeal 10y jey) ueyj Iojjews
yonur st (9Z13) U0l J0J JUIIOLII0I 9)el plemio]
o) pue 9|qe)s AI19A a1 s9[nagjoul JH paonpoid ay)
asnesaq sa1oads d1onfy 3saY) 10§ pIwLIoy Jou Sl 2l fali%a)
ureyd oyl 1gedO jo Aouddiye uoniqiyul 19y31y
oy} sosneo soroads ouony AqQ sIouIed ureyd 9say)
JO [AOWIDI 3} ‘SUOIIORII UONISNQUIOD 0] yuepodwil
SIo1LIRD uieyd a1e sjediper HO pue ‘O ‘H SV
sopnoajowt JH Suronpoid ‘suorjoeal uohdeNSqe
pug  UOHBUIqUWIODdI  dY)  Y3noiy}p  PaWINSUoS
A[ojelpswiwil 9Je Swoje duLony Yyl s9ndIjou
JH 2[qels Jo swoje J duwo023q 0} sjedlpel HO puk
‘O ‘Y 21mdeo sa1vads ouonyy ‘Kemued siy) u] "¢ 81
ur pozuewwns Aemyjed oyl y3nosyy 9sodwoddp
s[eatpes €] Jey) SIjeoIpul uonenuis Y[,

S]0IPVA §4) A0f ss200.4d uo1j1sodum 0237

HOTWC.95

660




‘sauwejAxjeolonjjAjod (jm sawe(y

sue)day-u Jo SaNIDO[SA Junung pamsedjN 3]

m cg

€404H0€40

__
s

Bl ¢
0

240=40NZ (£40) 10
Z4HOZ4ONZ (£49) 1

£40240N2 (€4D) &
saulwe|Ay|eodon| jA|od

9UON

-

0€

1%

Q0T:I
ueyy saroudolys  19y3iy  ZuiAey  s1aysingunxs
-1y MmMau aq Aew saurnwejAyjeosonpgAjod oy
eyl smoys 3nsar sty L, “(00TNA) €IDJHDEID uey)
ajow Inq ‘(10€1 uoreH) Ige1D ueyl ssaf uonededoid
swreyy qryur saurwe[AyeosonpgAjod oy Jo [IV % LT
-£7 Aq ng 900mal ScuILLR[AY] OIOMJA[OT <y S0ILLE
-1&yeotongAjod ay) Suiurejuos ssurey suelday-u jo
$91100[9A SuruIng Jeuiwe| 9y} SMoys § 2In31yJ

sautuvjyvolongffjod yiim
souv]f auviday Jo $213100]24 SUIUING PIANSDIPA

661

HOTWC.95



‘SUOTI9BAI UOTISNqUIOD JOJ juejrodul]
SIOLLIED UIBYD JO [EAOTUDI 9Y] SB YONS J09I3 [edIUxY) T

‘sonodoad srwreuspowniay) pue jodsuen Jo
a8uryo o) Aq pasned 199139 [edisAyd pue 109130 uonnyi I

:59d£) om) SuiMO[[0J Y} OJUT PIPIAIT
Ajpeousd ore uonedeTord oEa@ UO SOATIPPE JO S109JF9 uoniqyul oy,

S2A1IPPY AqQ UOLJ1qQIYUl UOIISNGUIOD AOf WUSTUDYIIUL [DAdUDLD)

662 HoOlwC.95



"Laul ST autwe[Ayjeolony)
-A10d uoes 1eU1 Jutwinsse Aq pajenoed AD0[9A Juruing

142 6t cH )= INN\H D)
€€ - 8¢ CIHOLIONUEID)
€¢ 8¢ EIDTIDNUELD)
St (%7 SUON
'sqQO x o[®d

1-S-wd / 1 1031QIY0]

"SQUIWEBJAY[BUIONIAOU Ylim STJWE|} Jubjudy ju
$917190]9A uIuIng pIAIasqo pue paje|najed jo uostiedwo) ‘A 9[qe],

‘sa19ads ouronyy Aq sjedipes HO pue ‘Q ‘H Jo [eAowidl
oy} wolj s)nsal sauiwe|AyjeotonyAjod jo 193)jo uoIqIYuUl [BIIWAYD Y3 Jey) 1s933ns sn sajew s[eaIpel
€D UO UOISSNISIP PaUOIUIW-2A0qeR Y} ‘eIep 211Ul JO I0UISqe I} 0 Inp uonendfed Siy) 919]dwod
jouued am ygnoyiy ‘saurweLyjeosonyjAjod Suruiejuod wWSIUBYIIW UOIOTDL pajiejap € Juisn uope[nuis
v jno Juikued Aq psaijired 9q Isnw sautwe|AyjeotonyjAjod jo 109§j9 uoniqiyut [edWIYd Y],

199]J9 [BOIWAYD B OS[B Inq 992 uoniqiyur [eaisAyd e Ajuo jou aaey sauiwe|AyjeoronyAjod
oY) JeYy) §1s933ns jop) SIYL 'SOUO PIJENO[Ed 9yl UBY) IIMO[S D18 SINIJ0[9A Fulwing painsedw
oY) ‘19A9Mopj ‘uoniquyui [eoisAyd o31e[ v aAey saulwelAyjeotonyjAjod Y1 Jey) suesw Sy ‘sainxiw
[[¢ JOJ SA1100[9A Suluing MO[S Pamoys uolje[ndjed ayx, ‘(A 9Iqel) Houl aom sautwejlyfeotonjjAjod ays
1ey) Sunwnsse pauojiad sem uoneno[ed B 199)J9 uoniqiyui [eda1sAyd Jo 93139p 9y} Iewiss o,

- saunuvjyodoniffjod yjm souwvyf auviday fo
§217100]24 SUIUING PIAIISQO PUD PaIDINIIDI O UOSLIDAUO))

663

HOTWC.95



1
)
¥

|
‘(4N suioje suLIONYj JO JaquInU A

jsurede (N/'SY-) wioje sulionyy

1ad $21)190]9A Funung up uOCHINPAY ¢ wiR| ‘aureyJ Yyoes Jo uoidal ainjeioduwd) 1oMoj

9y} ul sjedrpel 1AjeosonyAjod oonpoid Aay) asnedaq
W ‘sougy[eotonpAjod 9yl uey) saIOUSIdOYIS  UOHIqIYUL
71 0l 8 9 19y31y aAry sautweffjeotongkjod ays ey’ 15933ns am
6 0 ‘010J10y ], ‘Ajisea oalour 9soduiodap sauiwejAy[eolony)
(00ZH4) (] -Kjod ‘puoq D-D 9y} uey) IMoj St K£319u5 UO1RIJ0SSIP
€404H0t40 puoq N-D 9yl sV 'puoq 3-D Jo a3eAra[0 2y} y3noiy)
op 00T Se yons saueyeolongAjod ayi aftym ‘puoq
N-D Jo 93eaea)d ayi y3noiy asodwodap soulwejAy[e
-osonpAjod ayJ, senIjiqels [ewlsyl 1oyl wodj 3nsal
0} SWAds QQTNJ pue soutwejAyeoronpjAjod usamiaq
SOIOUIIONYJI UONIqIYUT JUAIJIP Y} ‘A18u1p1020Y
-sjuountIodxa 9y} Ul uaas jou sem Aouspusl
sty “soutwejAyjeolongjkjod jo sjutod ay) Sunejodenxa
ourf & uo papoid aq Isnw (00TW:) €40:IHOEID
‘SU0QJRO0ION]) Ul SWIOJR SULIONY JO Jaquinu dy} uo Ajuo
juapuadop st Aouaiolyje uoniqryui ue Ji IN Buiseardap
-oJoni+A{od A yuM sasearoul JN/SP- Jo dnfeA 4L ‘soutwrejAye
- T Z | -osonpjKjod snoueA ur (4N) swoje dunony jo Joquind
: oy Isutede (JN/'SY-) wole duliony Iad s911100]9A
guiuing ul uonONpal TYl SMOYs ¢ a1n31y|

)
— /I
N

q—
3
B

saulue _3:m/

-S'wo / (GNSV) -

002N puv sautuvjdypoonyfdjod
‘Uaamjaq .m&u:&u&\m uo1qIYul Jo aouaaaffiq

HOIWC.95

664




‘owe[} Yoed Jo uoig«< amjeraduo)

I9MO] 9y} Ul s[edIpel [AyeoJonpgAled aAnoeal 01 uonISOdWOO9p SIUTWERIAY ®

-oJonjjAjod jo asnedaq (OTIN St @ONE saueyeoJonyjAjod Jo asoy) ueys Joyd y
9Q O) punoj aI1Mm ‘sourwe[Ay[eoIonjAoT JO ESIOUSIONJS uonIqIUul dY[,

"sa[Mmosjowr JH

5 qE)E LLOJ O] SUOIOBAY UCTSMQLLOO JO (HO @Mue ‘O ‘H) SISLIRO ureyd paimdeo

so10ads OLIOM[J YoIym Ul ss9001® [eotwoyo e Aq Os[e JMq ‘siooey [edrsAyd

Kq Ao jou @esnes see sourwe[Af oronpgAjod jo 3o9j30 uonIqIuul Sy} Jey

pamoys uone[no[e) ‘(00N £1DIHIEID Uy 210w 310G (10€T uofeH) I €10
uey) sso] uonededoid swepy payuqiyul souTwe[AyeoloMjAlod ay) Jo [V

‘uje  JO <IMsEAIC € pue 3 7F86¢ JO dInjerodws) [enur ue je

‘10J1QIYUI % (0S°(Q PUB I8 9, €9°L6 ‘Queidoy-u o5 /8" JO SINIXTUW € IO} paInseall

sem Anoofoa Suiwing Jteurwe] dy) ‘vonededord swefr uo TID=1DNUEAD)

pue ‘TIHOTIONUELD) “CIDTIONU(EID) se yons  sourwe[Ay[eotonpAjod
901J-<OLIO[YD pUB -QUIUWIOIQ [BISAJS JO J09J< UonIqIyul <y} <jellned of,

Avung

665

HOTWC.95








