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Table I Reactive model (unit: cm®/ mols)

Number Reactions Rate constants References
4y CH,Cl— CH,+ +Cl* k,=14x10%exp (—41373/ T) [14], this work*
@) Q- +H,—~HA+H- k,=1.45% 10" exp (— 2200/ ) 2
@) Q. +CHC —HO+CHC:  ky=2%10%exp (— 1200/ T) P
O] CH, +H, ~CH,+H- ley=2.9 X 10°T* exp (— 4384/ T) 8]
@ CHC+ +H, —CHC+H. ky=k, this work®
@ H- +CH(C — HCl+CH," k,=37x10%exp (= 4860/ TY(1 +)"" [2], [9], this work®
@) H- +CH(C —~ H,+CHC e = Pk, [2], O], this work®
)] CHCl: +H.—HC+CH,: ks=82x 10T @ exp (—254/ T) [10], this work®
© CH,: +CHQO . cH,+HCl [10], this work*
a CH, +CH,* — CH,CH, Koo = 112X 10°, ky=0.2ky, 8, [11]
0 CH, +CHC — CH,CHQ ky=2k, 1y
) CHQl+ +CHCl. - CHCCHC  k=04k, [

a. The rate constant in the fall off region will be determined in this work.

b. Actually, reaction (3') is the reverse of reaction (4), so we ought to take k, =k_, By using thermochemistry
method, we have calculated the rate constant k_,, which nearly equals the rate constant k,. We take k;'
£ k, with an uncertainty of a factor 1.5.

c. The experimental result given by [9] is adopted here. However, considering both the two channels (4) and
(4') are awailable, the branch ratio f =2.8 is deterrnine in this work.

d. The rate constant for the corresponding reaction for fluorinated hydrocarbon given by [10] are adopted for

chlorinated hydrocarbon we discussed here. The agreement with the experimented results in this work is reasonable.
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Fig. 2 The Arrhenius plot of the apparent kinetics of the formation of product at different mixtures and pressures
A mixture O: 2.4x10” CHCl. 1%H, 1.4x10™* 4MCH, P,=26 kPa.

B mixture []: 43x 107 CHCI, 2%H,, 1.0x10 4MCH, P,=53k Pa.

C mixture A: 4.0x 107 CHCL, 10%H,, 1.0x10™* 4MCH, P,=53k Pa,

98

~lgky =1.53+3.121gT— 10860/ T (C), " Igk, =0.59+3.121gT— 10730/ T (A), - ~Igk,, =0.83+3.121gT— 10860/ T (B),
o lgh, = 8.3442.491gT~ 17760/ T (A, B), —— lgk,,=9.06+2491gT—17760/ T (C)
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Single Pulse Shock Tube Studies on

the Decomposition of CH,Cl in the Presence of H,

He Yuzhong™ Fan Bingcheng Wang Jing Cui Jiping

(Institute of Mechanics LHD, Chinese Academy of Sciences, Beijing 100080)
Tsang Wing

(National Institute of Standards and Techmidogy, Guithersbug 20899, USA)

Abstract The mixtures of CH.Cl and t, diluted n argon are shocked in a single pulse shock
tube and the kinetics of the deccraposition of CH,Cl is studied at the temperature range
1050K<T<1i70K, pressure range 0.SMPa<P<1MPa. To interpret the experimental results,
a chain reaction scheme is proposed and the following conclusions are leaded. The branching

. . k ky .
ratio of the reactions H. +CH,Cl —> HCl+CH,. and H.+CH,Cl —> H,+CH,Cl. is deter-
mined as k,/k;=2.8, with the rate constant. k,=9.7 X 10"exp(—4860/T)cm’mol~'s~". The initi-

k
ation reaction CH,Cl—> CH; +Cl- is in the fall off region, near the high pressure limit, and
k,=1.0x10%exp (—41100/T)s™', P=1MPa and k,=6.6x10"exp (—40700/T)s"!, P=0.5MPa
are determined. The mechanism of the production of C,H, is revealed as reaction of CH,Cl-

k
+H. — CH,: +HC followed by CH,: +CH,CI Bast, C,H,+HCI, with the rate constant

ks=8.2x10° T™*® exp (—254/ T)cm’*mol ~'s ™.
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