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Optimization of Process Condition for Recovering Expandable Polystyrene by Orange Oil

DENG Jing, ZHOU Qin, LI Wen, CHEN Yunyu, GE Qinna
( College of Packaging and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: The orange oil was extracted from orange peel by steam distillation. The orange oil was used as solvent and
ethanol as precipitant to recover the expanded polystyrene with process condition optimized by orthogonal experiment.
Then some properties of the recovered expanded polystyrene were tested. The results of range analyses showed that the
optimum process parameters for expanded polystyrene recovering were particle size of EPS being 0.5 mm, the ratio of orange
oil and expanded polystyrene being 2:1, and the ratio of orange oil and precipitant being 1:1 with the recovery rate of
expanded polystyrene reaching 90.4%. The results of ANOVA analyses showed that the ratio of orange oil and precipitant
had conspicuous effects on recovery rate. However, particle size and the ratio of orange oil and precipitant had no obvious
effects on recovery rate. The color, density and glass transition temperature of recovered expanded polystyrene demon-
strated no obvious changes compared to standard substance except for the light orange fragrance.
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Fig. 1 The effect of EPS particle size on

recovery ratio of EPS
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Tablel The factors and levels of the orthogonal arrays design

KF EPS KA immA  m(Hiy:m(EPS)B ML) v(FEiM) ¢

1 0.5 3:1 3:5
2 1.0 2:1 1:1
3 1.5 1:1 5:3

®2 EXHEER

Table 2 Orthogonal experimental results

ey A B C 24 Eps EICR
1 1 1 1 1 66.5
2 1 2 2 2 90.4
3 1 3 3 3 72.0
4 2 1 2 3 83.6
5 2 2 3 2 75.1
6 2 3 1 1 63.0
7 3 1 3 2 70.7
8 3 2 1 3 57.6
9 3 3 2 1 80.1
I 2289 220.8  187.1  209.6
I 2217 223.1 2541 2162 T=659
1 2084 2151 2178 2132
K, 76.3 73.6 62.4 69.9
K, 73.9 74.4 84.7 72.1
K, 69.5 71.7 72.6 71.1
s 72.109  11.309 749.909 7.280  S,=833327
R 6.8 2.7 223 2.2
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Table 3 Analysis of variance results
S %s HWMErs FH LR
IR NN 72.109 2 9905 ARF
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