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ABSTRACT

The activation energy of CPVC (Chlorinated Poly Vinyl Chloride) used for non-metallic synthetic resin piping in
fire-fighting was measured by thermogravimetric analysis (TGA). The activation energy was determined using by TGA
kinetic methods, such as Kissinger and Flynn-Wall-Ozawa method. The calculated activation energy was 128.07 kJ/mol
(Kissinger method) and 145.60 kJ/mol (Flynn-Wall-Ozawa method). The difference in activation energies calculated by the
Kissinger method and Flynn-Wall-Ozawa method was not considered to be significant considering that the different analysis
methods. The combustion characteristics will be tested in a future study through an evaluation of thermal deterioration using
an accelerated deterioration and air oven aging test and the lifetime of CPVC will be predicted.
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Figure 1. Molecular structure of chlorinated poly vinyl chloride
(CPVC).
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Figure 2. TG curve of CPVC thermal degradation at different
heating rates.
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Table 1. Kissinger Analysis of TGA Curves with Different Heating Rates

Heating Rate A3 [TC/min]

7, K

72 K /7T, <10° [K '] —In(g/ T%)

5

563.0

316969.0 1.7762 11.0571

10

574.4

329935.4 1.7409 10.4041

20

5914

349754.0 1.6909 9.7693

50

609.6

371612.2 1.6404 8.91.36

-In(B 1 T,2)

® CPVC

AT x 10° [K "]

Figure 3. Plots of In(8/7,?) versus 1/7,

at different heating rates
of CPVC according to Kissinger method.
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Table 2. Flynn-Wall-Ozawa Analysis of TGA Curves with Different Heating Rates

Heating rate 3 [C/min] log (3) Conversion level [%] T K] 1/Tx10° [K Y]
5 533.2 1.8755
10 543.7 1.8392
15 550.2 1.8175
> 06990 20 555.0 1.8018
25 558.8 1.7895
30 561.4 1.7813
5 543.7 1.8392
10 554.7 1.8028
10 10000 15 561.3 1.7816
20 566.1 1.7665
25 569.8 1.7550
30 572.6 1.7464
5 554.1 1.8047
10 566.5 1.7652
20 13010 15 573.6 1.7434
20 578.9 1.7274
25 583.2 1.7147
30 586.8 1.7042
5 570.8 1.7519
10 583.2 1.7147
50 1.6990 15 590.6 1.6932
20 596.0 1.6779
25 600.5 1.6653
30 604.2 1.6551
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Figure 4. TGA curves and 5% conversion level of CPVC at different
heating rates.

25

2.0

1.5 1

log(B )

1.0 1

0.5 4

® 5% conversion level of CPVC

0.0 T T T
1.70 1.75 1.80 1.85 1.90

1Tx 10° [K ']

Figure 5. Plots of log(3) versus 1/7 at different heating rates of
CPVC according to Flynn-Wall-Ozawa method.
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