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Abstract

For treating a huge amount of plastic waste with the environment problerp, pyrolysis of
plastic waste into alternative fuel oil is one of important issue in recycling methods. This
study was introduced over the trend of generation of plastic waste, pyrolysis technology in
domestic and foreign countries, basic technology in pyrolysis process and new technology of
pyrolysis developed in KIER (Korea Institute of Energy Research). The characteristics of
process developed in KIER are the continuous loading treatment of mixed plastic waste with
an automatic control system, the minimization of wax production by circulation pyrolysis

system in non-catalytic reactor, the reuse of gas produced and the oil recovery from sludge
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generated in pyrolysis plant, which have greatly the advantage economically and
" environmetally. The experiment result data in 300 ton/yr pilot plant showed about 81 wt%
liquid yield for 3 days continuous reaction time, and also the boiling point distribution of
light oil (LO) and heavy oil (HO) produced in distillation tower was a little higher than that
of commercial gasoline and diesel, respectively.

Key words: Plastic waste, Pyrolysis, Alternative fuel oil, New technology
development, Quality of product oil
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Table 1. Generation and recycling amount of plastic waste

H9FAFaY e

esd REESEE P JRE i EOE e e o
N A | FY | TE | Few| o oA o) AR
1990 2,935 312 474 2,773 1,885 1,045 176 ) 9.3%
1991 3,731 248 991 2,988 2,031 1,030 174 8.5%
1992 5,169 166 1,957 3,378 1,943 1,154 173 8.9%
1993 5,777 185 2,335 3,627 2,392 1,312 207 8.6%
1994 6,223 159 2,373 4,009 2,769 1,417 374 13.5%
1995 6,689 195 2,767 4,117 2,800 1,540 440 15.7%
1996 7,260 229 3,110 4,440 3,020 1,640 486 16.1%
1997 7,261 121 3,696 4,046 2,800 1,400 500 17.0%
1998 7,891 65 5,161 2,79 1,901 950 - -
1999 8,608 119 4,699 4,028 2,739 1,350 - -
2000 8,673 116 4,448| 4,431 3,500 1,400 - -
2001 8,996 106 4,726 4,376 3,422 1,353 854 25.0%
2002 9,534 189 4,875 4,848 3,650 1,500 908 25.0%

(Unit : Ton.)

% FTAL AT A28 w4 R AUF 002 TR FARAATR)

# Z1ERALE S 2 F3 XY

T TR FoFE A 48BTECL, o2RE ST HETEY FL A3 365
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Table 2. Consumption amount of plastic types in Korea(2000)

&= A& (HE) Bl (%)
247 931 24.7
A& 594 15.7
AL 450 119
733 Ee2H 385 10.2
BY AEF 325 8.6
vlo] T F © 303 8.0
471 % 261 6.9
4 2 AA8F 235 6.2
AEAANF 121 3.2
71 e} 174 46

Table 32 2000 71 I F2 24 AEE vLE Uedz Ao 248 F5
HEE AZE H&o] 50%olFer 47E AEdol & HI oy EGAH HB
S FAA AR FUHoez @& £AA & 16%E Eoln Ut ol IHe F¢ F
g Aggo] FEE 2 AL =FH o F3FHA A T #E Je A
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Table 3. Recycling trend of waste materials in Korea (2000)

=54 #H A

JP)

A | dAF | deolo | E2H

A L& 59.8% 63.1% 67.4% 67.7% 14.9%(5%)

ALY HEG2E Fol AEA HEH2EHL o]EHo] Wol XFFH g: AR EXF
Y Zo2Y gHz wEHo] Agssted oHEol Y. dE Table 4= FEAS dg4
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Table 4. Plastic type composition of mixed plastic waste obtained from
five big apartments in capital region
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A FAF T4 ¥
PE 7,040g 30.2%
PP 6,080g 26.1%
PS 4,410g 18.9%

PET 5,180g 22.2%

71 e} 605¢ 2.6%
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Fig. 1. Classification of recycling methods in plastic waste.
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Fig. 2. Detail recycling methods of plastic waste.
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Fig. 3. Separation and treatment method of mixed plastic waste
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Fig. 4. Basic block diagram of pyrolysis process in KIER.
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Fig. 5. Pilot plant apparatus of KIER.
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Table 5. Experimental conditions of pilot plant in KIER

Experimental Parameter Experimental Condition
Raw material PE/PP/PS(5/3/2)
Feeding rate (Kg/hr) about 20
Melting temperature (°C) 250-300
Reaction temperature (°C) 390-420
Reaction time (day) 5
Oil yield (wt%) 81.8
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Fig. 6. Boilong point distillation of light (top) and heavy (bottom)
oil products in distillation tower.
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Table 6. Properties of liquid product

Values
Items

LO (Top) |HO (Bottom) GR

Ignition point (°C) - 14 >40
Pour point (°C) <-50 25 <-15

Copper corrosion (100°C, 3h) 1 1 <1
10% carbon residue (wt%) 0.02 0.04 <0.15
Ash (wt%) 0.002 0.007 <0.02
Kinematic viscosity (40°C) <1.0 4.86 14-30
Density (kg/m’, 15°C) 761 828 815-855
Distillation (Teo) 247 372 <325

Table 7. Heavy metal contents in liquid product

Heavy metal LO (ppm) HO (ppm) GR value (ppm)
Cr <1.0 <1.0 <1.0
Pb 1.0 1.0 <1.0
Cd <1.0 <1.0 <1.0
As <1.0 <1.0 <1.0
Hg - - NO
4.4 B
U EotaE Ad]de] dgdd we ASF HiHE HEgadY SRS HZ A
400%HE o]/dolx, AHT 5%l F7t ) Az A FAZ AF3] s@sop o
HE2g A THE gol ol&Hz e v disl A Az, £ &7 A=
BAH, B4 TAZ AEE A FyE 45 IR Uk AL WPz EF AL
|2 dFE e JteetAY, FEY F9e Y HESH2EH FBE ujEEH7] dEl
dEA g A g AL ol FAAQA A 23 AF 2F9E Folv FAHAHY A
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2 e A vE 9 AT dF MY 281 22 Y & TL2 AAMo 5311,
T SAEHE 729 SEAe 982 AMESIAY AAEd o HF HIEY BFIE
221 87 294 E& Hasg ¢ FAoY, o ¥ FAL 12 2 nHAY NSEY &
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