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Abstract — The kinetic analysis of the thermal degradation of poly(vinyl chloride)(PVC) has been studied by a conventional
thermogravimetric techrique using dynamic model method. The thermal degradation was found to be a complex PTOCEsS com-
posed of at least two steps for which kinetic values can be calculated. The kinetic analysis of PVC gave apparent activation
energy of 159.7 kl/mol for the first step with a value of 189.6 ki/mo! for the second step. To verify the effectiveness of the
kinetic analysis method proposed in this work, the results based on dynamic model method were compared 1o those of ana-
lytical methods reported in the literature.
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Table 1. Proximate analysis of PVC sample

fern Weight fraction(%)

Moisture 0.81

Volatile matter 92.86

Fixed carbon 6.31

Ash 0.02
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Table 2. Kinetic values determined by employing the Freeman-Carroll
method

Heating rate Order of reaction, n Activation energy, E{kJ/mol)

(K/min)  Firststep  Second step First step

Second step

5 1.20 4.80 29.6 2037
10 0.64 349 48.9 107.5
20 277 3.80 < 808 255.9
30 3.92 3.59 10649 205.9
50 4.52 in 1123 158.7

Table 3. Kinetic values at maximum thermal degradation rate according
to the Flynn-Wall method

Heating rate Order of reaction, n Activation energy, E(kJ/mol)
BK/min)  Firststep  Second step First step Second step
3 324 256 - 1687 2374
10 1.04 1.13 166.1 269.5
20 0.51 0.60 134.7 2572
30 037 0.37 1169 1794
30 0.21 0.23 1346 2508
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Fig. 1. Activation energy upon fractional weight loss according to Fried-
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Fig. 2. Activation energy upon fractional weight loss according to
Ozawa method.
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Table 4. Activation energies(kJ/mol) of PVC thermal degradation

Method
Dynamic model Friedman Ozawa
First step 159.7 1414 1350
Second step 189.6 304.9 290.9
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A ; preexponential factor [min™!]
E  :apparent activation energy [kJ/mel]
H,, :peak height of DTG curve
K :rate constant vector which consists of K, K, and K,
K; :rate constant for ith order reaction |min™")
n  :apparent order of reaction
P, :relative contribution to the entire thermal degradation rate for
nth-order reaction
R :gas constant [8.3136 J/mol -K]
T  :absolute temperature [K}
T,. :peak temperature [K]
t : time [min]
2ol 2xt

o degree of conversion

o, :calculated weight loss fraction

o, :actual weight loss fraction

o, :degree of conversion at peak temperature
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