Polymer(Korea). Vol. 29, No. 1, pp 64-68. 2005

5ol 2i8t L= Bo|AEIR SiSE YHEL| =X 8¢

JELR

288 - Ui’

%_ﬁ.ﬂ;\:}]ﬂﬁ _TLIL}_ o) & i}fsl—:&ﬂ_ﬂ}
(2004 1049 5¢ A4, 20050 19 1494 A=

Product Distribution Characteristics of
High-Impact Polystyrene Depolymerization by Pyrolysis

Bong Hee Lee, Hong Jeong Yu, and Dae Su Kim"
Department of Chemical Enginecring,
Chungbuk Nar'l, Univ., Cheongju 361-763, Korea
(Received October 5, 2004, accepted January 14, 2005)

Ho :LO =)
o

"CT‘TT

HIPS?| S1+6 wi%E *HAsl%ich

fro A FRE BRSO

=5 #HIZelagon £AH: WEE BuaEde] dddgEAd Zﬂﬂ%a ?lst AEs o 2|g HIPS 6}13
T BEAL dystoich dRe 25 2 dEa) Algto] HIPSY dFalel vAE dFE 2AEILE HIPSY &

3 whe AAe el st UAE AL SRl weh Zobeigith HEES) AAFEL B2 1E9¥
Nzbo] Z7)Bto] wel ARM oz Zrhsieldh ARE] HAdA ARy ZAzte] AYYPRS FFHFEARAA
A

JC—:;

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

5116 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.{ () ~ 175
Product gasoline kerosene light ol heavy oil
Remarks vaporization more than 90% at maximum temp.
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Figure 3. TGA curves of HIPS at different heating rates.
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Figure 4. In[-]n(l-a)/TQ] 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

ey 5 10 20 40
(C/min)
Activation energy
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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.

100 — - 1
= 804 v;klnm\ﬂ I
S ‘+ 65 min ‘
z
k) 60+ \
@
2 |
S 40
z
2
- 20

" N

= —t ‘

ot . -
400 425 450 475 500 525
Temperature ()

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.

Z7VskAA e, 4759k 500 T2} L mel A
W gitk o] A& HIPS7} ARET W 475 T FT9] SEoA
o g7 AR gEEe AR/ $ A ok

AY 27HE BRETE §438 dRAANA 718E, edrs o
Ttagg Bo] REE vl - BAEIgaL, AdE AAGEE P
ST AANLA] DG ZFLndd we) BEe Ay uey
Lo RS dU

3 ’%H AHEE HIPS 94 544 stebsly] 8] tEgwe] W
3KS5, 10, 20, 40 C/min)o] ILM TGA B4 B d8e) Fgstelr]
A& e Ay Hd Lt ‘7}?‘:%%% Haubgo] AlgtEE £

w9} ARl gl Frkshs 4B vebien, el @
FRE 7ol glee wolFan,

Za, #2998 A1, 20054

[I

P RV I SO

—‘éARH HIPS - 425 Cof A 201 2ot & A& «13-&o] 0.700]
g 5}oi 31 35%- A3} Soli= d3lso] 085 o HanQl 0Ty,

FgEE R 35N ol ekl Vo] Fusir 3
o] lof| = Ak 1—19_ t!}.&l/\ I WBlol 1z O L9 UL/ OL
T - O 1. ] (SRR l

o). zEla Fale *3“‘311?9 "K‘L“ >> S% K %T"r - A

gl THER ATl Balfel sitow%E A At

ZAR 2 o) R 20049 SRS bl A AR
) Aol elske] AT FEIS.

12
—IEEI_‘

1. J. Hayashi, T. Nakahara, K. Kusakabe, and S. Morooka, Fuel Processing

Technology, 55, 265 (1998).

. M. V. S. Murty, E. A. Grulke, and D. Bhattacharyya. Polvm. Deg. Stab., 61,

421 (1998).

. H.J.Yu, S. Y. Park, and B. H. Lee, J. Kor: Oil Chem. Soc., 19, 198 (2002).

H.T. Yu,S. Y. Park, and B. H. Lee, J. Kor: Qil Chem. Soc., 19, 258 (2002).
K. H. Kim and K. O. Ryu, J. Kor. Solid Wastes Eng. Soc., 13, 329 (1996).

. S.J. Park, G. Y. Heo, and J. R. Lee, Polymer(Korea), 26, 344 (2002).
. D. Mathew, C. P. R. Nair, K. Krishnan, and K. N. Ninan, Polvin. Sci.,

Polym. Chem., 37, 1103 (1999).

. D. A. Anderson and E. S. Freeman, J. Polym. Sci., 54, 253 (1961).
9. H. H. G. Jellinek and M. D. Luh, J. Phvs. Chem., 70, 3672 (1966).
. B. V. Kokia, J. L. Valada, and W. N. Martin, J. Appl. Polym. Sci., 1, 17

(1976).

. A.Marcilla and M. Beltran, Polym. Deg. Stab., 50, 117 (1995).
. R. Miranda, J. Yang, C. Roy, and C. Vasile, Polym. Deg. Stab., 72, 469

(2001).

. T.H.Risby, J. A. Yergey, and J. J. Scocca, Anal. Chem., 54, 2228 (1982).



