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Table 1

FA 2R Y B R T
The maximum volumes of evolved gas for decomposi-

tion of CL-20 and its mixed systems with three binders mL - g™

T/°C  CL-20 CL-20/(NC+NG) CL-20/PET CL-20/PBT
160 - - - 368.8
165 - - { 362.5
170 - - 362.6 373.2
175  625.4 733.8 . 366.9
180  626.8 734.0 364.9 -
185  624.0 711.7 - -
190 . 625.3 732.2 355.0 -
200 - - 347.5 -
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Fig. 2 V-t curves of thermal decomposition of CL-20 and

three binders at 180 °C
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R2  CL-20 R =AE AR RIS Y SN H 55 8L

CL-20 R HE =M EGHRAERA Vi LK T,
W2 Vi ATAAHBE Y V-t R ARG o OB

~ d = .
3 12y d—f = kf( o) , 25 B 7A5 f FIBRL 43 T 3K A5
g(a) =kt (1)

st g(a) =J%,f<a>%u () 5 50 Iy ML B8 B B A

W MR s o WAL A kO BN 8 35
t 24y R B [

N2 Fof S 7 F) AIL B R 5 i 5 G R O R AL 0K
LB pR K0 5 48 50 SRR A 2 4E L
%5 1 A 5 LA T R 25 2 AP RS O T R
ST W) I o IR S 1) Bl 0 2F S8 (H A 2 T F R
B gy g B, FRAT TR B S W TR o A KT 65% 9T
FIVESh 2w b B, MR (1)AE gla) ~t KAWL
PEWTIE, LARAT d5c 0] A AH 5 22 80 r A dse /N ( RI[]
HEZ N @S F ) N EEMILEER g(a), 5
R, CL-20  H 5 =Fh B & ARG R R &RE T
R B 0 A3 H B kLR 2, A B I HL B BRI AL g () DL
7 3,CL-20 R H =R AR R 4R T AR B4F AT
AR —FHLE R g(@) o

FAEE 2 v A R B 7 il RE T SR AT Y B R R
k, 1 Arrhenius 52
Ink=InA - E,/RT
A E, NRWIEAEE; A IERTH 75 T 82450 i
B RERHE A Ink ~1/T AL, QilEl 4 fF
N ARG FR TG ALRE E, 5] T 3% 3. A&k Bl e
Ji B3 h

Table 2 Reaction rate constants of thermal decomposition for CL-20 and its mixed systems at different temperatures 10 ° s
T/°C 160 165 175 180 185 190 200
CL-20(a =0 ~0.50) - - 1.14 1.94 3.23 5.38 -
CL-20/(NG +NC) (a =0 ~0.50) - - 1.33 1.98 2.95 4.32 -
CL-20/(NG +NC) (a =0.50 ~0.65) - - 1.56 2.62 4.36 7.19 -
CL-20/PET(a =0 ~0.35) - - 17.5 - 39.8 - 86.7 183.6
CL-20/PBT(a =0 ~0.50) 6.6 10.0 14.8 21.6

F3 CL-20 e H =ATRA UK R H i 19 3 712 2 BRI B B AR

Table 3  Kinetic parameters and mechanism functions of thermal decomposition for CL-20 and its mixed systems
systems CL-20 CL-20/(NC +NG) CL-20/(NC +NG) CL-20/PET CL-20/PBT
a 0~0.50 0 ~0.50 0.50 ~0.65 0~0.35 0~0.50
E,/k) - mol ™! 176.68 136.03 176.31 136.12 127.0
InA/s ™! 36.06 25.29 36.26 28.31 25.66
r 0.9956 0.9896 0.9904 0.9979 0.9981
gla) -In(1 -a) (1/(1—a)1/3—1)2 —-In(1 —a) —-In(1 —a) —-In(1 -a)
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Thermal Behaviors of CL-20 Systems Mixed with Three Binders by Gasometric Method

HE Shao-rong, HENG Shu-yun, ZHANG Lin-jun, LIU Zi-ru
(Xi'an Modern Chemistry Research Institute, Xi'an 710065, China)

Abstract: The thermal behaviors of CL-20 mixed with three binders ((NC +NG) ,PET and PBT) at 160 —200 °C were investigated by
NBK LAWA gasometric measuring system. The thermal behaviors were described from the changes of evolved gases and decomposition
kinetics. Results show that the apparent activation energies of CL-20 and its mixed systems with (NC + NG) ,PET and PBT are 176.68,
176.31,136.12 and 127.0 kJ -
apparent activation energy of CL-20. The heterogeneous gas/condensed phase reactions between gas products from CL-20 initial

mol 7', respectively. There is less influence of (NC +NG) binder on the decomposition rate and the

decomposition and PET or PBT decrease appear activation energies and increase obviously decomposition rates for CL-20/PET and
CL-20/PBT systems. While the mechanism functions of CL-20 decomposition in the three systems are not changed by (NC +NG) ,PET
and PBT.

Key words: physical chemistry; thermal decomposition; gasometric method; kinetic parameter; thermal behavior
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