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RERFIMEFTALTAYECFRCAFFHCF, 5 H,HRAMEHBTHERHAF, X
REZF WA CF A CFH, S ERERGSHAN, REABEI AR P CREE, BARE
# CF,Cl #) C-Cl &k ey 5L, #t2vAdy H, #= CF, A AP Liibid, RERFERE G 1000
X 1080K, & 4% 0.1MPa F &) CF, h Lo #ik £ ¥ % k,,=10"exp(=55000 / RT)'/ *mol™'s™
i~ RATOM, BIEATHREANRL R EH

k(CF,Cl—=CF, » +Cl » )=10"%xp(—81000 / RT)s™"

k(CF, - +H,~CF,H+H - )= 10*%exp(—8800 / RT)] - mol™" + 5™
k(CF,+H * —CF, + +HF)=10""*%exp(-20000/ RT)l » mol™' + s*
k(CF, - +H - —~CF;H)= 10" » mol™ - 5™
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WEABRE—REEAME IR, ERREARPEHERENANE. dE£EFTFES, MAN
FUREFE FERBEAGTHE, AT ESEEMHORTRMRE—PF. CF, PIRIRAE
B HAERER S RN NNEm, B4 AMMZ EL. Tschuikow—Roux"ZE 8 fk
WHBEEPMRT CFRHMHM, RAKRUMTENFEHMN=ZFLOHERK. #2Z,
Tschuikow—Roux X Bf5E T C,F, (£WMZ 55 MM, HFEERNEHN C-C BHKERK
B, Tsang'E Bk EE PR T CFBr WHM, RNGHEN C-BrBANEBRK.
Modica i La Graff“"fE #@ M B E PR T CF, WEBTHS®, AR C=CRBNFBRAE
EHRBLEE.
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2 MBERRNERRES T

T BAMNER MENAEHREHBREYEE:
(1) #EM5IRRE:

CF,Cl -'.CF3 « +Cl- (1)
CF,Cl 7 #§ C—C1 §# 3% i ¥ 85kcal/ mol, It CF, #fy C—F & 124kcal / mol /N3 Z. HIt,
£ 1060K BY, RAUHAMRAEER WEHER 100K, BT, AXRRAICF,CI),/ [CF]y=3x
107, FEWBMABKHAE o~ 107 BHHRT, CFIENBE, HARERD TURTH
;8
(2) EMERBRRE:
kR

kl
Cl- +H, -HCl+H- (2)
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CF,- +H,»CF H+H: (3)
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KHRROFEAMEESCEIY H, HRBREEMHELR HRF. RERHFEFHEE CFMA.
TR

CF,+H- —‘,CFl- +HF 0
$HERE (3), B CF,. X H, RREE. REE (3) M (4) ZEXH#T, TH KN
AR ©
©=(k,k,[H,)ICF,D "
ERLRBATHRAT « X 10°8, B FREEMBAE o (~ 107 8), TR LUK
MR CF,Cl W4HFBEIB BTN CF, B9#E, R TP H KT X CF,. M CF, L%
BF JRF R LA B W2

(3) MR

EXR2IF, RHEWELRET CF, AR CF,. AR, BAFETIBYS
IR CF, f A4, (RS s, BG5BT LA i 4 57
B, RIMFREI CF RATHMEE L LR B R i

kg

CF,- +H+- -CF H" (5)
«FAR BT
5 P A8 A2

CF,H —CF,+ +HF (6)
BEH

CF-+CF-:CF .M
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ky

CF,+ +CF ,H—C,F, + HF (8)

REBEMNBEHR CF, £ H, FERG THHR, ROVME RS K%L CF, X H,
RY B T 3 S L

CF,+ +H,»CFH, (9.1)

Qb2 Pladi 2 BRI E 2 — 4 M P R A R B
CF,H, —»CFH + HF (9.2)
CFH + H, -» CFH, + HF (9.3)
CFH, »CH, + HF (9.4)

BjE R

CH,+H,-CH,+H ©.5)
CH,+H-CH, +H (9.6)

BRRR BB~ CF, =4 —4 CF MFA HEF, BXRE (1) (8) MR (9) #IL
&, WHBEY C,F, M CH, WERHE, MY4EH, HE EATRHREH C,FH, f
CFH, 4+ F, RUIARWEBE CF, 5 , WENANWABEARRK, “HEESHR
(80—90kcal / mol)¥ 1B e 4>t
HTEREPEIBRNREN « B0 )RR EMIEE X EE R Mgt (R 5
ZR%, TATERFE . MICF,). [H). [CF, RICF,HIME ¥ T4 o] g
[H]=(klk3[CF3Cl][H2]>l/z 1
k k [CF ] vVi-p
b B EERE (9) EHMILE, 1-8K (1) H (8) EHEMILEK.
B EXEHEMT, CF, AMMRAE—ANRNIEE (4), SEEEHE

(10)

d[CF ]
ar = T K,JCFJH] (n

¥ A1) KA”
1 dICF,] [CF.CI\'"? ., 1 1
[CF1 ar e\ [CF =g (12)

HT CF,. CF,ClHl H, EXRFHAEMLBEAD, HHTUERTMBERE, THHR
Al L (CF,C _ 1 ! Ligat =gk (13
g[CFJo -3l icF,l. )= "2 gH,l, —lgr, +5lg(1 - f)=lgk )
H

k1k3k4 1/2 /
k,ff=< k| ) (13)

T A[CF, X L3 # CF, MWL, Fi% 0 MRBEAERMKE. (13) REF TR, HiK
AILEHBWE &k, FFEBO3YRZIEN I EH B R M85 BT HEE.
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3 X%
LI RAE B E EHTHD, B A 4-MCH(4— P R IF B 8B IF 3R R B AE 5t
H 1,

4-MCH@A-FEACH)~C,Hy (FH) +1.3CH((1.3 TH) (14)
15.3 33400\ -:
kc =10 exp( —T)s (15)

SHRADHNEE Fluka (LA R M AK 9%GC R aiF. AHRETLH#ITHERMAE
R, YPEALY -FERCHENEACENCTRBR/DTEYRED 0.1 . TRPEH 4-
HERDHEMNSEN 200ppm, R CF, BN 1%. ABEZERNELFHCF,-. H- 1§
Bk Rk, TRAERFFEERRN~Y CH f1 1-3CH, WA, £ 5% RLTBEEZAHL
BiA1:1, R 4-MCH FFREARZHAEBEINN TR, .

CF, P ERELE LWHEVRYE, REF—FEA. HaERY, CF, AP EH
0.3%H CF,Cl. XAEFRZRHFBNEREMEI LM, H, f1 Ar HEERg A ML,

ERILH=FEER:

&k A1 1.75%CF,+50ppmCF,Cl+3%H,+200ppmM CH+Ar

¥k B: 2.3%CF,+70ppmCF,Cl+5.9% H,+200ppmMCH+Ar

¥ C: 2.0%CF,+60ppmCF,Cl+2%H,+200ppmM CH+Ar

JBEAH GG ST L P AT RIS 4T, AISEE N GDX~103. AR TR S
RN, EERERAESTEVIN 00 68— BB A X & 18 w7 @ 44T, ESE
YRR B REF M. B C,F, M CF,H., ™#hiEH CH,, T C,F, EAHAIEHN
REE B S CH, FREB BULFHF, T 4-MCH SAMYHRBE>YE C,H, X CF,i¥,
MR ERER TR, BMATHTREANE=4EN CH, 5§ C,F, il F 10%, "JRELR
. EWET = 2 RURIE RS, [C,F,]: [CFH]: [CH,)=1:063:28, WHE 1 fHE
2. HMIC,F, 15 ICH Iz igH =06, #& (13) X A[CF )= 2[C,F H+[CF,H+[CH,]. ¥ Friil
T HBIXREMRA, B ACF]=54[C,F), FRATUMCFMNREREERS k,,MER
fi1.
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Fig.1 7.: corrclation between the products  Fig.2 The correlation between the prod-

TH, ulGF,, ucts CF;H and C,F, .
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Fig.3 Corpparative rate study on the decompcsi-
tion CF, with

4-methyl—1—cyclohexene decomposition as the in-
ternal standard

®: A P,=8x10°Pa

@: B P,=8x10°Pa

©@: C P,=8x10’Pa

A: C P,=1.6x10'Pa

+: C P,=1.07x10'Pa

P,: initial pressure at the shock tube

1gk(MCH)s™
LR BN R R R RS, MUY 4-MCH M EREM kAR, 2SR
[C,F,]
lgkc=lg{—1n<l—[MéH6]0 )}—lgrL (16)
TRERLE 3. HSBEMEEERN
lgk  =082igk +12 (1.7

ERF kBRI R 12 mol™ 25T K BAIN ST Bk IRER (15) RA (7,
B3

k,, - 10”'7exp< _ 5;0£0)11/2 emol V2.7 (18)

k,, PRAHANREERER k. k. k, Mk, RERESSMLITE.

()R (1) % CF,Cl # C-CI Wit R B, B AEY 86kcal/ mol™, Tsang®'3f @R 124
MBBE LR RA RRKM HHESHTRY, MR R W2 HATEFE 1057, MELELL
REE/NY Skcal / mol, TRENHE k, FNMTER:

15 81000\ -
kl =10 CXP( —_E—F)S (19)
()RR (3) MOTERE¥ B k,, Tschuickow—roux™g i il Aysough!" KB {H
8.6 8800 -1 -1
k3 =10 exp( - 'ﬁ)l emol s (20)

(i) (4) & H X CF, MIREUZ . RIFLEAIX— RINE N W AR HR B #E
BEEBMEESHY, HREEEXRMENETF 4 XA ERREBER G REL. RIOTRH
10" mol™« s, 15 H il CH M. M ALRE F. IOk, LR, BA
E,=2E,;E,~E, M3 E H{N 20kcal / mol. T &

114 1

k,=10""exp(— 20000/ RT)l » mol "'+ s~ 1)
(MRE (5 ¥—EG6RE, HEEXRSEHFTEMEX, R\EOYXEH
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AgA,,=1gA \Higd +1gd —lgd,, RATIBE
k,=10"1-mol ™' s” @y

BN (4) MEHRELPIRIBIARL. Westenberg 1 de Haas"FFR T — R4V E H i
FRZEREH, SRRFRESEAREHEREZ, M—RRABPEIABE. BBNHTBHER
W FEERIMEE 1000K F, & EEHHMESHI0 k(CH,Br)=2.0x10°, k(CH,CD)=3.5x
10°, K(CH,F)=16x 1031+ mol™ « s™), HMRKEESERKERE. HEHHAFHNRERMBIIN
F CH,F Fr i3 53 bR bW W 2 (9 A £ R B (abstraction)F, MY RRIT H., FELRA k,
MK H X CF, 4R, 75 1000K F, #EXHR 1.1x 10"+ mol™ - s7', FRHHANI
FXFHEFER—BRPENELRAERM. SIATHEKR kK, FHKERD
20.8kcal / mol., W H R FRHPHRMNEREE BRI PHEMLIEKRT dkcal / mol.. NEN
AR L B, H R FIRICF, LA F B#h 24 keal / mol,, T H JRFRR CH, ¥# H
H#H 1kcal / mol., HERHRMEFNIBUEEREETAMNFELE. HAKRRMNETFE
BrER 4 FLavReE, s BB EEEEM. Harris 55 Wamser' A%, SHERE M
BITELRE SARXT AR AT R R A S 2.

EWMER AT, RITANELLRNN CF, 5 HWES, WAL CF,5 CF, A4,
SR Al - R UBENRREY, KREBE CF,. XMHUXFHHAFENE S EHENEE R,
5R,:

R, =k [CF JH] (22)

R, =k [CF] (23)

AHRNMEBBIENERT, A

H]=k,H JCF,]/k [CF,] (24)

TR

R,k k,[CF,]

1,3C H,

(25)

BRMNECEBENEREHNRA (25)
X, k, BEER B XER (2], 8% 1000K TF,
R,/ R~107", HETERMMZEL. L
CF, fl HMESMETHRILENWFERA
BENEN (4) HEERE, X52]"%  Figd4 Typical chromatography of the gas mixtures of
B, CF +H+Ar with 4~-MCH as a comparative after shock heated.

MR CATRRE R AT PAMP IR B I PR ER P RER SR £
AN H%¥EFBERT L 20 E 0122, EERESRICKSYRSHBHEER™ Y
B, BTEHNEE, Sk 5”‘”?‘151891315?71?&11]? Creeswell & AU Peris /203t
AR ALY S H, MIERRARZEN. :
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5 it
CF, 5 H, B &Y# 1000 ¥ 1080K i A, #H MR CF,CIHFLEBRT. B CF,CIHH
C-CI@WBRNFIRT CF, 5 H, ZHMER L. B MBK dCF,)/ dr 8 ih:
K(CF, +H+ »CF + +HF)=10""exp(— 20000/ RT)l - mol 's '
MIET Westenberg 5 de Haas %5 5.

AARBHREARMAERX S ARG NI ETFRAL LN, PHREARUSHIAHSFEALEH AR
FTALBRT S IAMARAREETRERL, LEANAHHAARHEABS RN THES ., Al—HE
i, B EE T GILE KE 2%,
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Kinetics of the Thermal Decomposition of CF,
in the Presence of H, at High Temperature

He Yuzhong Fan Bingcheng Cui Jiping
(Institute o f Mechanics Chinese Academy o[ Sciences, Beijng, China)

Abstract

This paper is concerned with the kinetics of the thermal decom position of tetrafluoromethane
in the presence of H, and a impurity CF,Cl in a single—pulse shock tube in the temperature
range 1000 to 1080K. The reactants were highly diluted with argon. The principal reaction
products containing tertrafluoromethylene and CF,;H. A reaction mechanism involving
two—center chains which in compatible with observed products is proposed and the initiation
reaction is the broken of C—Cl bond in CF,Cl.

At pressure P, =0.1Mpa we find the apparant rate constant

13.7 55000\ 1.2 172 -1
keff=10 exp( ——W)l - mol ¢S

and the relational rate constants

15 81000\ -1
K(CF,CICF, » +Cl+) = 10"exp( — E1000)
| 8800 oo
P+ +H,>CF H+H-)= 10”exp( ‘7@‘)1' ol ™" . s

-

1.4 20000 -1 -1
k(CF‘+H'—>CFJ' + HF)=10 CXP( —R—r)l°m0] *Ss

1 -1

k(CF,+ +H+ > CF H)=10"1-mol ™' -5
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