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Fig.1 Typical time-pressure profile due to ther-
mal decomposition of BPZ
Pressure vessel:100ml
BPZ:5g '
-Heat rate: 10K/min
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Table 1 Properties of self-reactive materials and their experimental results

TCP BPZ ADCA AIBN
Y | .
Structural formula N @g**gnm o T mc-gﬁmn-ms
2 oo 0 0 CN CN
Molecular weight 399 194 116 164
Tosc (C) 90 126 198 100
Heat of formation**’ (kJ/g) -3.0 0.61 -1.2 2.1
Maximum heat of )
decomposition**’ 0.032 4.3 3.0 2.1
(ki/g) '
Activation energy 8) 9,10) n 12)
(kJ/mol) 119 141 132 131
- . s8)
Quantity °f(§fos|§"'°"“°ts 8.2x10° 1.0x 10" 1.3x10" 9.3x1072
Pmax average(MPa)* 1.4 4.7 4.9 3.8
Pmax calc.(MPa)** 2.5 3.2 5.2 2.8
dP/dt average(MPa/s)*’ 4.3 36 7.7 30

*) Experimental conditions : Pressure vessel 160ml, Sample weight 5g, Heat rate 10K/min

**) Calculation results
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Pressure vessel:100ml. Filling factor:0.05g/mi
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Fig.2 Effect of heat rate on Pmax and dP/dt due to thermal decomposition of self-reactive

materials
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———Pressure vessel:100ml, Heat rate:10K/min
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Fig:3 Effect of sample weight on Pmax and dP/dt due to thermal decomposition of self-
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A study on closed pressure vessel test

The effect of heat rate, sample weight and vessel size
on pressure rise due to thermal decomposition

Kenji AOKI*, Yoshiaki AKUTSU®, Mitsuru ARAI"*
and Masamitsu TAMURA®

We have attempted to devise a new closed pressure vessel test apparatus in
order to evaluate the violence of thermal decomposition of self-reactive materials
and have examined some influencing factors, such as heat rate, sample weight,
filling factor (sample weight/vessel size) and vessel size on Pmax(maximum pres-
sure rise) and dP/dt(rate of pressure rise) due to their thermal decomposition.

As a result, the following decreasing orders of Pmax and dP/dt were shown.

Pmax: ADCA >BPZ>AIBN >TCP
dP/dt: AIBN >BPZ>ADCA>TCP

Moreover, Pmax was not almost influenced by heat rate, while dP/dt increased
with an increase in heat rate in the case of BPZ.
~ Pmax and dP/dt increased with an increase in-sample weight and the degree
of increase depended on the kinds of materials.
In addition, it was shown that Pmax and dP/dt increased with an increase in
vessel size at a constant filling factor.
(*Department of Chemical System Engineering, School of Engineering
The University of Tokyo 7—3—1 Hongo, Bunkyo-ku Tokyo 113-8656,
JAPAN)
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