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The total hydrocarbon distribution of oil products obtained from the pyrolysis of four kinds of mixtures of
polyethylene-polystyrene waste has been studied by multidimensional chromatography(high performance liquid
chromatography followed by capillary gas chromatography)/mass spectrometry. Saturated, unsaturated and
aromatic hydrocarbons in oil products were selectively pre-separated according to structural groups by HPLC
and the weight fraction of each group was estimated by analysis of each component using GC-FID response
factors. The hydrocarbon distribution of aliphatic fraction consists of Cs to Cs saturated and unsaturated
hydrocarbons. And that of aromatics fraction consists of benzene, toluene, xylene, styrene, propenyl benzene,
naphthalene, and some of derivatives. Pyrolysis temperature did not affect the ratio of total weight fraction of
aliphatic over aromatic hydrocarbon distribution in case of PS only and PE-PS mixtures (1:1 and 1:4 wt. ratio)
as a feed while affected the ratio of total wt. fraction in case of PE only. The optimal temperature for the
maximum oil production was 600°C for pyrolysis of PS and 1:1 and 1:4 mixtures of PE and PS. The optimal
condition for aromatic recovery was 600C with 1.l mixture of PE and PS. In this condition, aromatic was
produced up to 90% of total oil product. The maximum yield of toluene, xylene, styrene, and propenyl
benzene were 8.6, 8.9, 51.0 and 7.4% of feed for pyrolysis PS at 700C, respectively. However, only 1.3%
naphthalene was recovered at 700°C with 1:1 PE:PS(by wt.).
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Fig. 1. Schematic diagram of a pyrolysis batch reactor
for plastic waste.

here, A ; PID controller, B ; furnace
C , 0 T water condenser
D ; dry ice condenser
E ; gas buret, F ; Teflon bag
G ; graduated cylinder
Tp ; pyrolysis temperature
Tf ; furnace temperature

Tsl, Ts2, Ts3,; separation temperature
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Fig. 2. HPLC chromatogram of oil from pyrolysis of
1:4 mixture of PE and PS.
(A; aliphatic fraction, B; aromatic fraction)
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(A) chromatogram

1 ; toluene

2 ; C9 alkane 2" ; C9 alkene
3 ; xylene

4 ; c10 alkane 4’ ; C10 alkene
5; cll alkane 5 ; Cl11 alkene
6 ; cl2 alkane 6’ ; C12 alkene
7 5 ¢13 alkane 7' ; C13 alkene
8 ; c14 alkane 8’ ; Cl4 alkene
9 ; ¢15 alkane 9’ ; C15 alkene
10 ; cl6 alkane 10" ; C16 alkene
11 ; c17 alkane 11’ ; C17 alkene
12 ; ¢19 alkane 12’ ; C19 alkene
13 ; ¢21 alkane 13’ ; C21 alkene
14 ; ¢23 alkane 14" ; C23 alkene

(B) chromatogram

1 ; toluene 10 ; naphthalene

2 ; C9 alkane 11 ; C15 alkane

3, xylene 12 ; C17 alkane

4; styrene 13 ; diethenyl biphenyl

5 ; 1,35-trimethyl benzene 14 ; dipropenyl bipheny

6 ; 1-propenyl benzene 15 : C19 alkane

7 ; 1-ethenyl 35-dimethyle 16 ; C21 alkane
benzene . 17 ; unknown aromatics

8 ; 1-ethyl 3,5-dimethyl 18 ; phthalate compound
benzene 19 ; C23 alkane

9 ; 1-propenyl 4-methyl 20 ; phthalate compound
benzene

Fig. 3. GC chromatogram of the aliphatic fraction (A) and aromatic fraction (B) collected from HPLC separation.
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