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Fig. 1 Typical temperature and pressure curves
Supercritical degradation was carried out at 360%C ; Toluene: PS ratio of
10:1
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Fig. 2 The effect of solvents on the conversion of PS
Supercritical degradation was carried out at solvent: PS matic of 10:1

for 30 min
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Table 1 Supercritical degradation of polystyrene in different solvents at
360°C

Supercritical solvent Benzene Toluene Ethylbenzene p-Xylene

Yields of

liquid (wt% ) 9.4 91.8 88.4 92.3
Compositions of
liquid (wt% )
Benzene — 2.1 2.36 17.3
Toluene 17.5 - 14.1 1.51
Ethylbenzene ) 16.5 7.96 — 15.6
Xylene 2.8 292 10.1 21,1"
Styrene 321 78.6 52.5 25.7
a-Methylstyrene 10.8 7.36 14.8 3.05
Dimer 0.24 0.49 .49 3.86
Sty::jd(sﬁ% y 2.0 722 46.4 23.7

* Compositions of m-xylene and o-xylene; Supercritical degradation was
carried out at solvent : PS ratio of 10;:1 for 30 min; The pressure of PS
degradation in supercritical benzene, toluene, ethylbenzene and p-xylene
was 5.5 MPa, 4.3 MPa, 3.5 MPa and 3.5 MPa, respectively.
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Fig. 3 The effect of temperature on yields of styrene

Supercritical degradation was carried out at solvent: PS ratio of 10:1

for 30 min
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Fig. 6 Armhenius plot used to determine the activation energy for

chain-end scission
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EFFECT OF DIFFERENT SUPERCRITICAL SOLVENTS ON THE
DEGRADATION OF POLYSTYRENE

HUANG Ke, TANG Lihua, NI Yanhui, WU Yongqiang, ZHU Zibin, YING Weiyong
( Chemical Technology Institute, East China University of Science and Technology , Shanghai 200237)

Abstract The degradation properties of polystyrene in supercritical benzene, toluene, ethylbenzene and p-xylene
were studied between 340 ~ 370°C using a quick process . Benzene hydrocarbons are the fine solvents of polystyrene.
All the solvents have unique properties such as excellent heat transfer and mass transfer at supercritical conditions,
and the degradation conversions of polystyrene were similar using different solvents. The conversion of polystyrene
was close to thorough degradation when the temperature reached 370°C . Supercritical degradation of polystyrene in
toluene improved the liquid produet yield close to 97 % while reducing the gas and residue oil less than 1% and
3% , respectively. The products are mainly composed of benzene, ethylbenzene, xylene, styrene, a-methylstyrene
efc .But it is noted that the yield of styrene was quite different in different supercritical solvents. The experiments
showed that the yield of styrene was much higher using supereritical toluene as solvent than that with other solvents.
The yield of styrene obtained from polystyrene in supereritical toluene at 350°C for 30 min reached a value of 75.5
wt % . The reaction mechanism consists of depolymerization of polystyrene and secondary reactions.The result showed
that supercritical solvents affected the secondary reaction differently, because the styrene obtained from degradation
could not separate out from the system quickly. Moreover, among the solvents employed in our work, tcluene was
founded to be the most effective supercritical solvent to recovery styrene from polystyrene . Based on the continuous
distribution kinetics,the model of polystyrene degradation was developed at the mechanistic level using population
balance equations formulated via the method of moments. The activation energy of polystyrene degradation in
supercritical toluene obtained from Arrhenius equation is 138.4 kJ-mol ™' .
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