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ABSTRACT

In recent years the problem of waste plastics are greatly incrcascd with Lhe result of industrial growth. As a result, the
amount of wastc plastics in domestic area is approximately 2,300,000 ton in 1996 base and continuously increasing more than
12% cvery year. The disposal way of these waste plashcs are shll mainly relying on landfill or partially incincration So that it
has become a serious social problem due to the second enviromental pollution. The technologics for producing oil from the
waste plastics have been developed for along penod and currently some of them are in a commercialization stage Pyrolysis
process in one of the major process n freating wasle plastics but siill has some restrichons for the commerealization duc 1o its
economucal problems associated with a systematic fecd collection/disposal ways. Considening cnviromenial problems, the
inciease m the charge for waste matcrials treatment and the hmifation of disposal area, it 1s intercsted that the waste plastics
treatment by pyrolysis. which would be the safest and the most eflicient process for converting fecd waste to re-usable
resources, would be predominant in the near future The study aims [or the development of basic technology for scaling up to
a commercial size through pyrolysis process which is conducted under the absence of air. Furthermore the waste plastics can
be recycled as fual gas or cil without harmful eifects in enviroment. The waste nuxed plastics arc pyrolyzed in the fluidized
bed reactor under continuous way and the oil yicld gives approximately 47 4%%.
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Table 1. Combustion propeities of plastics

Malerial Tgnilion | Decomposition | Heating Vam
temp. ("C)| temp. ("C) (keal/kg)
PAN 340 250~280 8,300
PET 390 285~305 5,300
HDPE 340 333450 11,110
PP 375 328~410 11,064
PS 330 285~440 9.620
AS 366 250~280 8,600
Polycarbonate 467 420~620 7,290
Polyamide 390 310380 7,370
PVC 390 200-300 4 500
Wood & Paper 230 140~240 4,600
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Fig. 1. Material of waste plastics generated{Unit : L000t)
{Source : The Ministry of Commerce & Industry)
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Fig. 2. The pyralysis process.
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Fig. 3. Thermal characleristics of plastics
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2.4. Pyrolysis Pilot Plant
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Table 2. Parameter of the pilot plant pyrolysis
Experimental Parameters

Temperature("C) 640

Duration 6.5hr

Input Material PE/PP/PS(3/1/1)

Feed RateKp/hr) 1538

Fluidized Bed Material Quartz sand

Granulation{mm} 0.3-06

Mass{Kg} 150

Fluidizing Gas Pyrolysis Gas

Fluidizing Gas Stream{Nm3/hr) 33
Residence Time in fluidized bed(s} 0.8
Residence Time in freeboard(s) 8
Total Residence time in reactor(s) 8.8

Suplus Gas Stream(Nm3/hr) 72.5%

* Pyrolysis gas is used as fuel gas for the gas burner
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Table 3. Mass balance of the pyrolysis pilot trial

Raw Process States HydreCarbons{HC) wi% Fraction
Material (%)
GAS Methane CH4 23.30 46.70
Ethylene C2H4 14.14 26.34
Ethanc C2H6 6.97 13.96
propylene C3H6 5.78 11.58
- C4-HC 0.71 1.42
49.90 100.00
P LIQUID - H5-HC 3.25 9.69
Y Benzene CEH6 553 1637
PE(3)/ R Toluene C7HS 7.07 20.94
PR(1)/ o Styrene CSH8 1466 4339
PS(1) L Methy] Styrene COH10 1.44 431
100 Y Indene C9HR 0.92 273
(WT%j 5 Napthalene CLOHS 0.76 225
I Unkonown -
5 33.74 100,00
(640°C) Heavy Oils* -
13.66
Liquid Total 474
SOLID Carbon Black** c 270
TOTAL 100.00

* The remaiming residue after light cut at atmospheric pressure and 210°C.

*= The soot and inorgame material captured in cyclone.
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