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{1 +a0exp[%Ta( T=T,) (ay+1) ] }a

=aufexp[ 5 T(T-1) (1) | -1 (200)
efesl g an]-|

o 1+a0exp[%T"(T—T0)(ao+1)]
=1- L (201)

1 +a0exp[%Ta( T=T,) (@, +1) ]

3 IHEXH

1 AN ] TH L 2 1 DSC 343 HNIW (1) 328 56 5 4
W, RIEERT P {(a,, T) L8 6=(T,-T,) /8,
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E
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Fh LR P i/ 3R v A R vk O O A AR P 4
ZH(AEn K, o

B=2 K - min™ i, [ A5 B 1 3h 2 S8
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n=0.90; it 5 H 5 52 5 5 M A XF i 2 As =

JE(dardy yy ~(dasdy 1775 (dasdp
0.08814; B=5 K« min™" i}, [ fi# 1k 2> it S 1% 5 g 2%
Z¥H . E=161.00 k) - mol™' ,A=10"""" K_ =15.0,
n=0.90,A8=0.07289; B=10 K - min~" i}, [ # k5>
fift I W B 1 2 28l E=158.77 K -
A=10""" K, =15.0, n=0.90, A5 = 0. 07466;
B=20 K - min™"iF, [ 41k 43 i KR 8 F1 2% B8R
E=160.69 k) - mol™' ,A=10""" K_, =15.0,n=0.90,
A5=0.09100,

MAHBREE SR, AS AR/ SRR S R 450,
C,B # )5 2
da/dt=10""*exp(-160230/RT) (1-a)**’(1+15a)
iR HNIW it B2 PTHUY . #4580 n=0.90=1,

mol ™",
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&1 il DSC % HNIW i %

Table 1 Data of HNIW determined by DSC''

data o T;/K

point 2K+-min” 5K-min~" 10 K+ min~' 20 K - min™'
1 0 473.20 483.05 491.58 498.56
2 0.025 488.29 499.59 508.08 516.02
3 0.050 490.63 502.22 510.46 518.78
4 0.075 491.96 503.83 512.03 520.49
5 0.100 492.97 504.98 513.19 521.77
6 0.125 493.75 505.88 514.13 522.82
7 0.150 494.45 506.67 514.93 523.69
8 0.175 495.06 507.35 515.63 524.47
9 0.200 495.61 507.96 516.26 525.16
10 0.225 496.13 508.52 516.84 525.79
11 0.250 496.66 509.04 517.37 526.38
12 0.275 497.09 509.54 517.86 526.93
13 0.300 497.49 510.02 518.34 527.45
14 0.325 497.84 510.48 518.79 527.94
15 0.350 498.19 510.91 519.23 528.42
16 0.375 498.51 511.32 519.65 528.87
17 0.400 498.85 511.71 520.06 529.29
18 0.425 499.17 512.09 520.45 529.70
19 0.450 499.50 512.46 520. 84 530.10
20 0.475 499.82 512.83 521.22 530.48
21 0.500 500.14 513.19 521.59 530.85
22 0.525 500.43 513.53 521.95 531.20
23 0.550 500.71 513.88 522.31 531.56
24 0.575 501.00 514.20 522.65 531.89
25 0.600 501.29 514.53 522.99 532.23
26 0.625 501.59 514.86 523.31 532.55
27 0.650 501.88 515.17 523.64 532.87
28 0.675 502.14 515.48 523.94 533.17
29 0.700 502.42 515.78 524.25 533.47

W e 75 FE (94) FN(102) #iik o Bl ¢ 19721k,
FAUH, th iR NC(12.82% N) A i1k 7 it [
37 1 3 R 7 A
da/dt=10""*exp(-178000/RT) (1-a) +
10" exp(=174000/RT) a(1-ax)
A, T,..=479.55 K,a,,, =0.4539 ,K_, =10.86,
MR NC(12.97% N) B Ak 43 ik S 1 3 4
Jret
da/dt=10"""exp(-174520/RT) (1 -a) +
10" %exp(=163510/RT) a(1-a)
g, T, =481.19 K,a,, =0.4680,K_ =15.68,
H R NC(13.54% N) [ AL 7 fiff B ) 38 32
Jret
da/dt=10"""exp(-=170020/RT) (1-a) """ +
10" exp(=157140/RT) ' (1-a) >
A T, =482.25 K,a,,, =0.3411,K_, =24.84,

max

L
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H iR NC(13.61% N) F Ak 53 i 52 7 i 3 32
Jret
da/dt=10"""exp(-184700/RT) (1-a) +
10" exp(—174700/RT) a(1-a)
A4, T,...=478.75 K,a,, =0.4838 ,K_, =30.98,
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Jy Rt
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H iR NC(13.88% N) [ 1k 43 ik S i 1 2 %
Jret
da/dt=10"""exp(-181860/RT) (1-a) +
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AR NC(14.14% N) [ 4 Ak 53 i 52 07 1 3 %2
Jrfet
da/dt=10"""exp(=170800/RT) (1-a)* " +
10" 7°exp(=159100/RT) o' " (1-a) "'
A%, T,...=489.61 K,a,, =0.5756,K_, =17.71,
Rt AR R AR R AR, NC(13.54% |
14.14% N) 53 i o A5 mT FH 28 36 9 50 B A Ak S g
TR (25) ik, NC(12.82% .12.97% .13.61%
13.86% .13.88% N) 3 gt ol —H (m=1,
n=1.p=1) A Mk 75 I 357 FR (25-13) #i ik
XF—9% A Ak 53 i SR, BT 5 2 (56) FiL(59) H#i ik
o M1 K HOSE R ] AR (57 ) FT(58) Fiik (de/dt) .,
ety Koo E /RT HISCER AT TR (70) FN(77) 4
o fliny A8, E,RTE R ik 53 fif I N
R T AR AE B 3 3, AL 7 W AF 78 T B i fk
SRR 5 TR S

4 % B

(1) i T 250 P8 A Ak S s R J7 #1113
AURAES S BT I AL i O R 2
(77 e, LA B a3 R I ) Rl 2 AR AR Y O e

(2) iR HNIW Jpfigg i 7 (9 3 R 07 F2 o4 A #EAE
19 n G B (C,B) HEARTr R

da 160230
a_1013.46e><|o(— e

(3) #2417 IESCP A NC(12.82% ,12.97% .
13.54% .13.61% ,13.86% .13.88% ,14.14% N) [
ML I3 Ak ad 7 B9 S0 3 T 22 S R—HE AL R B K,
AR LRES BN o B AT R

) (1-a) **°(1+150)
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LUO Yang', MA Hai-xia®
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Abstract: The derived ways of empiric-order autocatalytic reaction rate equation and its thirteen derived formulae were presented
and (dea/dt)
and temperature ( T) describing the autocatalytic reaction were derived. The computer program of calculating the kinetic parame-

The equation of rate curve characteristics [ « ] and the equation of change in reaction extent (a) with time (t)

max max

ters (E, Aor E,, A, E,, A,) and empiric-order (m, n, p) of autocatalytic reaction and the values of «,,,, and (da/dt) ., was
written. The rate equation describing the autocatalytic decomposition reaction of hexanitrohexaazaisowurtzitane (HNIW) and the
kinetic parameters, catalytic coefficient K_,,, rate curve characteristic parameters and the equation of change in a with t describing
the autocatalytic decomposition reaction of nitrocellulose (NC) (12.82% ,12.97% ,13.54% ,13.61% ,13.88% ,14.14% N)
were presented.

Key words . autocatalytic reaction; kinetic parameters; curve characteristic parameters; reaction extent; hexanitrohexaazaisowurtz-
itane( HNIW) ; nitrocellulose( NC)
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