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Abstract The reaction schemes of the oxidative stabilization of the PVC pitch were investigated by
thermogravimetric analysis and Fourier transform infrared spectrometer(FT-IR). Because of the autoacceleration ef-
fect, the rapid weight gain was observed in the initial stage of stabilization. This weight gain was due to the change of
reactive methyl and methylene group into the carbonyl group. The main products in this initial stage of stabilization
are aldehyde, ketone, alcohol and water as by-product. As stabilization progresses, ether and carboxylic acid were pro-
duced by the oxidation of aldehyde and primary alcohol. The rate of weight gain of this later stage is smaller than that
of initial stage. Aromatic anhydride was produced by the dehydration of carboxylic acids in case of high stabilization
temperature and long stabilization time.

When stabilization was performed at 290°C for 24hrs, the weight loss was observed because of the CO, evolution which
is the result of decarboxylation of carboxylic acid. The higher the stabilization temperature, the lower the maximum
value of weight gain and the weight gain showing the formation of aromatic anhydride. The period of the
autoacceleration was decreased, also.
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Fig. 1. Suggested formula for PVC pitch.
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Table 1. Several phy51ca1 characterlstlcs of the PVC pitches.
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Fig. 2. TGA thermograms showing the effect of oxidative
stabilization on the weight change of the PVC pitch. (a) 230
C (b) 250°C (c) 270°C (d) 290°C
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Fig. 3. FT-IR spectrums of the PVC pitch and its stabilized pitch. (a) PVC pitch (b) stabilized pitch (230°C, 6 min)
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Fig. 4. FT-IR spectrums of the stabilized PVC pitch at 230°C. (a) stabilization time : 75 min (b) stabilization time : 24 hrs
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Table 2. Changes of the weight gain which shows
the formation of aromatic anhydride according to
the stabilization temperature.
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HO: + ®-CH; & ®-CH: + HOp —----=--==—=-- @
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2. Radical conversion (stabilization)

®-Cty + 0v = ©®-CH:-0-0

3. Chain propagation

®-CH:-0-0 + ®-CH; = ®-CH:-0-0H + ®-CH: --(4)

4. Degenerate chain brainching
®-CH-0-0H — @®-CH:-0 + OH
— (®)-CH=0 + H:0

®-CHx-0 + ®-CH; — ®-CH:-OH + ®-CH: -—---(7)
o+ ®-CHs — ®-CH: + HO

Fig. 6. The reaction schemes occurred in the initial stage of
stabilization.
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Fig. 7. The reaction schemes showing the formation of car-
boxylic acid.
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Fig. 8. The reaction schemes showing the aromatic anhy-
dride. (a) 5-membered cyclic anhydride (b) non-cyclic anhy-
dride
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Table 3. The effect of stabilization temperature on
the duration of autoacceleration

Stabilization Duration of
Temperature(C) autoacceleration(min)
230 250
250 130
7
270 100
290 70
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