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Thermal Decomposition Characteristics of Azo compounds
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Abstract : This study was investigated the thermal decomposition characteristics of azo type sponge blowing agent
azodicarbonamide(ADCA) using differential scanning calorimeter(DSC). The experimental results showed that the
exothermic onset temperatures(T,) for ADCA were about 201 ~206C and evolution heats(Q) were about 144 ~150cal/g.
The exothermic onset temperatures(T,), exothermic maximum temperature(T,) and exothermic final temperature(Tr) were
decreased by decreasing particle size of ADCA and evolution heats(Q) were increased with it. T, and Q for 6.1~7.2ur
ADCA were increased by increasing heating rate at constant sample weight and activation energy was about 37.2%cal/mol.
A positive gas pressure was employed in the elucidation of the decomposition behavior of ADCA because it sublimes
during linear heating at atmospheric pressure. T, and Q of ADCA tended to increase with a pressure in air or nitrogen.
In the case of azo dye, experimental results showed that T, were about 280~420C and Q were about 2~30cal/g.
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Fig. 1. Influence of particle size on the DSC curves for the
decomposition of ADCA
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Table 1. Influence of particle size on exothermic onset temperature and evolution heat in thermal decomposion of ADCA by DSC

Experimental conditions Experimental results
Particle : Initial temperature Exothermic max. Exothermic final Evolution
size(ym) | SamPIe weighi(mg) 0 pemro(“c) temp + T, (C) temp + T (C) heat,Q(cal/g)
2~3 0.98 190.0 201.4 2294 237.0 148.0
6.1~72 1.04 193.0 203.8 230.3 239.0 149.7
14~16 1.06 196.0 204.9 232.6 240.0 145.6
23.75 0.98 198.0 206.4 2339 241.0 143.7

Table 2. Influence of heating rate on exothermic onset temperature and evolution heat in thermal decomposion of ADCA by DSC

Experimental conditions Experimental results
Heating Sample Initial temperature Exothermic max. Exothermic final Evolution heat,
rate('C/min) weight(mg) Ta('C) To('C) temp - ,Tm (C) temp - ,Tf (C) Q(cal/g)
25 0.52 188.2 191.8 215.6 224.0 144.6
5.0 0.47 1914 202.5 2258 2327 145.4
10.0 0.53 193.7 205.9 234.4 242.1 156.7
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Fig. 2. Relation between heating rate( @) and exothermic
maximum temperature (Tm) in thermal decomposion
of ADCA by DSC
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Table 3. Influence of sample weight on exothermic onset temperature and evolution heat in thermal decomposition of ADCA by DSC

Experimental conditions Experimental results
Sample Heating Initial temperature Exothermic max Exothermic final Evolution heat(Q),
weight(mg) rate('C/min) Ta(C) To('C) temp - (Tm), C temp - (Tf), C cal/g
0.51 5.0 192,5 203.0 226.2 233.7 136.4
0.96 5.0 194,1 208.1 2264 235.5 141.4
2.07 5.0 1974 2143 2277 2393 150,7
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Table 4. Exothermic onset temperatures and evolution heats
of ADCA in air and nitrogen at various pressures
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Fig. 3. Influence of air pressure on the decomposition of
ADCA by pressure DSC
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Table 5. Exothermic onset temperatures and evolution heats
of azo type dyes by DSC

T e A
ature, Ty(C)

1 Red 241 1.04 417.81 29.67

2 Black 1 1.00 28242 L.79

3 Red 57 1.01 427.77 11.79

4 | Yellow 49 1.00 377.83 8.55
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