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Liquefaction Characteristics of Polyethylene-polystyrene
Mixture by Pyrolysis at Low Temperature
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ABSTRACT : To investigate the synergy effect on the pyrolysis of mixture of
polyethylene(PE) and polystyrene(PS), the pyrolysis of PE, PS and the mixture of PE-PS was
carried out in a batch reactor at the atmospheric pressure and 450C. The pyrolysis time was
from 20 to 80 mins. The liquid products formed during pyrolysis were classified into gas,
gasoline, kerosene, gas oil and heavy oil according to the distillation temperatures based on
the petroleum product quality standard of Korea Institute of Petroleum Quality. The analysis
of the product oils by GC/MS showed that the new components produced by mixing were
not detected. The synergy effect according to mixing of PE and PS did not also appear. The

conversion and yield of mixtures were in proportion to the mixing ratio of sample.
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Table 1. Specification of Samples

VENT

RPM
CONTROLLER

REFRIGERATOR [} CONDENSER? |

CONDENSERI VIBRATOR

Il
HEATING TAPE—— I |
11
_J

=

MICRO REACTORS

[7] SALT BATH 7] [ZWATER BATH[/)

~ o AaYaY
HEATER f #iind .- @

© ©
LFT

Fig. 1. Experimental apparatus for
polyethylene pyrolysis.
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LDPE PS
manufacturing company Hanwha L&C Corp. MB9205 LG Chem. Ltd. HIPS50IS
diameter 3.8~4.0 mm 2.7~2.8 mm
weight 37~42 mg 19~21 mg
applications various packagings, extrusion video tape, dairy and food

and injection molding materials | products container

- 497 -

=
=

e
&



92 KNOs¢t CalNOs); EFHES A x|
2T sl xS FES TN F
Al "otete WA o2 Al xS
2.3. Al g

AA 7 AREe IR EAS A7)
s W= 450 T, "FSAIZHE ZH7E 20, 40,
60, 80 wo&2 AAsI HAPS g F, =Py
of M2 diEs Al & 2 JEHsE 1Yt
71 98t 93 zrHew E3E 2575
50:50, 75:25% 3t RS WFsAe AE
of Soi7brlel A dAF] 2EE WHEEE
A wlE 7HhAZ T AR 10 g2 RS
Zlel W3 FAE At v, AX el 3G A
713 AE7E 1500 rpm o2 ZEAZ] T n R
715 dAZ $am FFEAZFE ukS
S AYPAZITh oW %7] dAF exE u
$2% Bt} 3 CTHE =4 g9 niE wg7]
o] ZhAE A& Wikl d& FIIES I
Hhgol gtnE w7« HAPe=Egs dASA
A== ok

1/16" Fitting |
ﬁ\m -

? 40
"72_7—\ /—\7_ . ‘ 20
T/

16
i
25

Fig. 2. Micro reactor for polyethylene
pyrolysis.
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Table 2. Classification Method of Oil

Distillation
Temp.(C) 35~175 265 360 450
. gas heavy
product gasoline kerosene oil oil
Remarks @ vaporization more than 90% at the

maximum temperature

Table 3. Operation Condition of GC/MS

Part Name Condition
Model name HP-5972 A
Colum HP=5
(30m * 32um x (.254m)
Carrier gas No
Oven temperature 60(5)C _ 10C/min
- 250(5)C

injection volumn 118
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Fig. 3. Conversions with time during the
pyrolysis of PE-PS mixtures.
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Table 4. Main Components of Pyrolysis Oil
for PE, PS, PE-PS from GC/MS

Components PE PS PE-PS
1-Decene © ©
1-Undecanol © ©
Dodecane © ©
Octadecane © ©
Styrene © ©
Benzene © ©
Ethylbenzene © ©
Heptane © ©
Tridecane © ©
1-Tetradecanol © ©
Heptadecane © ©
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50
—— PS5
& PSPE=31
———v—— PSPE=1
40 4 —— — PSPE=13
—_— - PE
g
g’ a0 4
%‘ 20
3
oy —— &
e BT — o
0 — * *
10 Q‘D S‘D ll‘D EID EID T‘D éﬂ an

Reaction Time(min.)
Fig. 7. Gas yields with time for the pyrolysis
of PE-PS mixtures.
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Fig. 8. Gasoline yields with time for the
pyrolysis of PE-PS mixtures.
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Fig. 9. Kerosene vyields with time for the
pyrolysis of PE-PS mixtures.
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