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Table 1 Mass of measured samples and measuring conditions

MEKPO- MEKPO-
sample MEKPO
1%H,S0, 3%H,S0,
sample mass/g 0.5121 0.6216 0.5817
sample chamber mass/g  18. 888 18. 888 18.220
initial temperature/°C 30 30 30
rate of temper.au_lfe rise 0.02 0.02 0.02
/°C + min
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Fig.1 Rate of temperature rise vs. temperature curves
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Fig.2 Temperature vs. time curves
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Fig.3 Pressure vs. temperature curves
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Fig.4 Pressure vs. time curves
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Table 2 Characteristic paramaters

of the thermal decomposition reaction of MEKPO

characteristic MEKPO- MEKPO-

parameters MEKPO 1o, 1,50, 3% H,S0,
M/¢g 0.5121 0.6216 0.5817
o 4.2 4.2 4.2
T,/C 68.12 62.15 32.17
my/°C + min ' 0.022 0.030 0.028
T./C 111.02 92.30 47.05
AT,,/C 180.18 126. 63 62.496
m, /C + min~' 0.098 0.089 0.116
0, /min 136. 10 89.01 25.31
p/MPa - g~ 1.41 1.00 1.10

TE b BEVEN 5 T BRI R A6 70 AR IELIE

3.2 %t MEKPO WF3E R 220

HET ~4 5 b #lc thigenl I, K% MEKPO s
ABIBRIER A BE S, MEKPO F4 4] U6 73 A T JEE 44 YR i) B
%6 B 7 17 % 3, MEKPO-1% H,SO, F1 MEKPO-
3% H,S0, 73 HIAE 62.15 C Fi1 32. 17 CH-th 40, [
BHA R LAE 2 3% H,S0, B, 35 B X0 i o 2 1 it
LRI AN . 250 7 W) 53 Ak oy, AR B
TR S MEKPO (1) 73 fife Jil P 0 v T B 1 Tl A 0y
MEKPO 73 74 ( CH;COOOH ) 5 i & A2 TR S
TR o X 1 W R — 25 B MEKPO 11 53 fift 7 )
RAETIINR L. R 2 AT RLE Y, SO 06 3 S B
AR T R () Bif A], #% MEKPO . MEKPO-1% H, SO,
F1 MEKPO-3% H,S0, [l /5 i 2 1A% . $LH] MEKPO
TR IR 114 R B ey, L3 i S g I ] e

AT UL B R 1 e 1 in, B RE 2 3 NPt MEKPO [y
Oy T 38 W] AR MEKPO [R5 1 .
3.3 MEKPO W5 R R H%F

XF ARG AT 04k 2% RN, H R o ST
Jr L,

dr dc
¢mC‘,E—(—AH)(—a)V (1)

. dC N
A g €, SEAH (=) RV I
AT B B 0 5 LT3 KIS
HEFURE G 25 L.

ZE dT _ - AH dC
IR i = dpC, ( - E) (2)
BRI € = Co, T = Ty, X5 95 72 (2) 764 S o
MAE T, 3 THC, 3] C ZEFRIF Al 15



76 & B M H -
r-T, =%I(CO—C) (3)  RHIE T A =1.90 x 10" s7'; 2§ MEKPO th & 3%
bpC, H,S0, i, ny =1 BFHISCR BRI, AT LA %%
sig g, ¢ =0, 7= 1,0 TA QDo) ) e — g i BR800 T e B, b
(bp v 0 17318 kJ. mol’l’ﬂaﬁﬁﬁ‘%A:3.76X10265710
4 Ay, 3 2 Tl doy s,
) Pra T, _E) #3 MEKPO MRER & MM AL RE RN FSH

XITTRE(S) B A i o I AEAE Ty B T A1 C 3 €y 2
[i] , BE AT

C I, -T
¢ 1T, &
X MEKPO (195312 i, Hoitt Iy B kot
dC n
- = ke (7)
SITB(6) W(T) FATTE(S) , 1115
dT T, - T\" -
W M) - ta (8)

SRR MEKPO T4 47 9 43 % 52 7 , A4 52 17 2 9
DTS H M I R TRy
dC\ _ ) o g
(- a) = kCpC (9)
Hof BRI C 45135 MEKPO FIBRA . 35 7 it
(9) BB i FL(8) Tt

ko= . dT/Td”nB (10)
cpree( ) (T - 1)
i — 1o
H Arrthenius J7FER] 15 Ink =1nA _RET (11)

MR RBGE A G, Ink ~ /T HHZL, HE
L RER AR ARG IR AR E, FEERTHE 1 A, ARG
MEKPO FI i FR IR & 9 1) MEKPO 32 KE it 11 12415 5]
SRR , B J7 2 (8) B (10) T35 AN [m] i B 1
() kA8 Ink 5 1/T 52, x5 i & e 1,
P AN 7] S5 G 400 22 5000 /I 7 s o % 55 (40
G RBGEAK  Ink ~ 1/T PEPERRBAT) . ACHH
TR %% 0,1,2 =4~ MEKPO, MEKPO-
1% H,S0, & MEKPO-3% H,S0, &% i 1 Ink ~ 1/T
24P 45 R 530 L0 3 Ak B AN s T R -, A
W3,

i 3 rpRE AT LA, MEKPO 14 23 IR, 24
FVEREL N 1w, LA BE e, MEKPO 13 AL fig
IS AT 40514 99.97 kJ + mol ' F11.83 x 10" s ™',
ZEER SR [ T ] R AW G Y MEKPO Hi
1% H,S0, 15, ny =1 BHAHSE R B A K, A LLUA A O
N—HIR . BRI HIEALRE E, 496.21 kJ « mol ™',

Table 3  Kinetic parameters of the thermal decomposition

reaction of MEKPO and its mixture with sulfuric acid

Reaction E, A linear correlation
Sample .
Order  /kJ + mol ! /s coefficient

MEKPO 0 20.65 0.005 0.6514
1 99.97 1.83 x10" 0.9837
2 179.25  3.39x10* 0.9337
MEKPO- 0 377.58  4.01 x10° 0.9033
1% H, S0, 1 96.21 1.90 x10" 0. 9961
2 190.20  2.35x10% 0.9769
MEKPO- 0 121.37  8.51 x10® 0.9753
3% H,S0, 1 173.18  3.76 x10* 0.9964
2 306.86  9.79 x10® 0.9864
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Study on the Thermal Stability of Methyl Ethyl Ketone Peroxide

QILE Mu-ge, WANG Pei-lan
( National Key Laboratory of Prevention and Control of Explosion Disasters, Beijing Institute of Technology, Beijing 100081, China)

Abstract: The kinetics of the thermal decomposition reaction of methyl ethyl ketone peroxide (MEKPO)

with sulfuric acid of different concentration had been studied by an Accelerating Rate Calorimeter

(ARC). The curves of the rate of temperature rise and pressure versus temperature of these reactions

were attained. Following thermal decomposition kinetics,

the apparent activation energy (E,) and the

preexpontial factor (A) of the decomposition reaction of MEKPO and its mixture with sulfuric acid were

obtained by analyzing the ARC data. From the curves of the rate of temperature rise and pressure versus

temperature , along with the kinetic parameters , the effects of 1% and 3% sulfuric acid on the decomposi-

tion reaction of MEKPO were analyzed.
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