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Abstract: To recycle collected high-impact polystyrene (HIPS) wastes as liquid fuel, depolymerization characteristics of
HIPS by pyrolysis was studied. The effects of temperature and time on the pyrolysis of HIPS were investigated. The
depolymerization temperature and activation energy of HIPS pyrolysis increased with increasing heating rate. In general,
conversion and liquid yield gradually increased with pyrolysis temperature and pyrolysis time. Each liquid product formed
during pyrolysis was classified into gasoline, kerosene, light oil and heavy oil according to the distillation temperature
based on the petroleum product quality standard of Korea Petroleum Quality Inspection Institute. As a result, the amount of
liquid products produced during HIPS pyrolysis was in the order of gasoline) heavy oil) kerosene) light oil. Especially
51+6 wt% of HIPS treated was obtained as gasoline.
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Figure 1. Experimental apparatus for HIPS pyrolysis.
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Figure 2. Microreactor for HIPS pyrolysis.
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Table 1. Classification Method of Oil

Distillation Normal
. ~265 ~360 ~450
temp.(C) ~175
Product gasoline kerosene light oil heavy oil
Remarks vaporization more than 90% at maximum temp.
120
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Figure 3. TGA curves of HIPS at different heating rates.
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Figure 4. In[-In(1-0)/T*] vs. 1/T at heating rates of 5, 10, 20, 40 C/min.

Table 2. Activation Energy(E) of Thermal Decomposition of
The HIPS Determined by Coats-Redfern Method at Diferent
Heating Rates

Heating rate

o~ gt 1 2 4
('C/min) > 0 0 0

Activation energy

(k/mol) 103 173 193 230

3 dRaE7] el JES Yehle ¢ Hrz sy
S & 4= gl o2 Algsl £r2d 1z wal /PseAk’
B AgeAE dus BYSAUAE 5] kel ofelst 2
°] Coats-Redfern H'8-S7 AH&-313

-2y ARG _IRT) E (1)

T BE. E~ RT
AN ot BABEARE), 4= A5 A AR, p HL

L dT/dy, Er= B3 U A (Jmol), RS 71413, 183l T

AL ®eltk o 2 (1)9 In[-In(1-ay77el thste] 1/7¢]
S Figure 49} Zo] =AE 7] €718 T8 S, RS HIhWH &

AslelvR] (E)E T8 F dom, olgA ek Eisl &3ty
A& Table 201 A&}tk o] FH5S Anderson & Freeman,® Jellinek
& Luh,” 223 Kokta 5-°]" ®.31%F 250 ki/mol, Marcilla & Beltran
o] ¥t 3} 276 ki/mol E Miranda 5] -3+ 270 kl/mol¥h= A
2 U8 k& BoFa ) o[- ¥ HIPSS| &AdstolulA] ghol
ZFA TE olfE 7o A ALgE A5 BxE, ARA,
7t 9 tdE&E 5o gelA 7)QlEtial Risby o) B
aLekgiTh

32 &0

Figure 5= HIPS7} &
= vehRAck a2l &
$- Aggo] 070 |A Ha
WA =H, gkSAITre] HE o 7401 A%
Z7FeFtE 18]a 500 ColAE 2=7f é';o}
HEZ HdE-go] v-gAI7H20, 35, 50, 6510l TAIG
o] A o et 208 ofulef] HEg-o] #
2 YEehsth

rﬁ



Qesol A% WEA FelzEd AFH B BE 5

Figure 6-= HIPS7} €38k uff RESAIZE RES2%
o] BIZE HAFal gk 747+ REGRE 9 WhEA|{t
o] 7T 2 wive Q2 A dA3 AAdE
o} 0|3 Foixl AF Z7Asto| A HIPS7F E3]

B Tk AA FEOA A sHE vlEe] AHFoRE wlg- A
om, Bkgz7)dl g AdEs JAA gk

Figure 7-> HIPS7} G&-alld of whg2% 9 whgA|ZE Ws)e]

e TREEREe] WMEks UERlal Qluk 425 TollM 7HERLY]
1.0
0.9
c
o
&
2 o8
c
Q
O
0.74 —&— 20 min
—a— 35min
—o— 50min
—v— B5min

400 425 450 475 500 525
Temperature (C)

Figure 5. Conversion change with time and temperature during the
pyrolysis of HIPS.
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Figure 6. Gas yields with time and temperature for the pyrolysis of
HIPS.
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Figure 7. Gasoline yields with time and temperature for the pyrolysis of
HIPS.
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Figure 8. Kerosene yields with time and temperature for the pyrolysis of

HIPS.
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Figure 9. Light oil yields with time and temperature for the pyrolysis of
HIPS.
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Figure 10. Heavy oil yields with time and temperature for the pyrolysis
of HIPS.
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