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A Study on Reclamation of Waste Plastic: Plant Design
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ABSTRACT

This research investigated the condition for plant design on reclamation of waste plastic
by heat decomposition.
The results were summarized as follows
The highest of o0il product by heat decomposition is about 54.7%.
The optimum reaction temperature is about 300-400°C.
The optimum reaction time is 2-3 hours.
When the flow rate of 8-16 cm/sec in column reactor the yield is maximum,
Waste plastics yielded of carbon black product by heat decomposition at the optimum
condition is about 23.5%.
6. Calorific values 0:1 were 9820 Kcal/kg.
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Fig. 2. Flow sheet of experimental (Wast plastic by the heat decompition).

Fig. 3. Schematic diagram of experimental plant design
(Waste plastics by the heat decomposition).
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Fig. 4. The plot of mass concentration vs.
time on washing of waste plastic
(water: 100 times of waste plastic).
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( Table 1 ) Result of pyrolysis
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experimented with a
pilot plant Facilties

Item waste waste
meterial tire plastic
Sample
weight ( 4g) 100 10C,0
Prodced oil

(Heavy ) 26.3>40 s 42.5
Prodced oil 14.2 14 257'4
(Light) ’
Gas 24.7 19.1
Char 34.8 23.5
Temperature
of chamber 350 ~ 250 ~
(T) 500 350
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{ Table 2 > Results of elemental analysis for raw materials(unit:%)

Item C e
C H N Ash calorific value
Sample ° (K cal / 4g)
Waste plastic 65.4 7.4 8.2 7375
Waste tire 81.4 10,2 0.8 3.8 9540

< Table 3> Results of elemental

analysis for chars (unit: %)

Item Calorific value
C H N Ash

Sample S (Kcal /4y )

Waste Plastic 82.4 2.3 8.4 1.5 7257

Waste tire 88.5 1.2 0.7 6.2 7873
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{ Table 4 > Results of elemental analysis for producted oil (unit:%)

W) zepage g wt AT

Item

C H N Ash Calorific value
Sample
Waste plastic 85.7 9.4 1.3 1.1 9820
Waste tire 85.2 9.1 1.0 0.9 8579

{ Table5 ) Contents of heavy metals in chars (unit:ppm)

item Cu Pb Zn cd
sample
Waste plastic 17.2 13.7 12.1 Trace
Waste tire 83,2 875.7 31,412.2 3.4

{ Table 6 > Soluble contents of\heavy metals in chars (unit:mg/1)

tem
Sample Cu Pb Zn Ccd
Waste plastic 0,006 0.012 0.06 Trace
Waste tire Trace 0.015 0,82 Trace

{ Table 7 ) Composition of produced gas from pilot plant facilities

(unit:ppm)
Item
Sample CHu C,H, SOx NOx CO CO, (%)
Waste plastic | 800 1,800 Trace |1.2~3.7 [5.7~6.7 | 0.1~0.9
~ 4,500 \
Waste tire 10,200 3.400 Trace |- 72~76 |2,100 ‘
~ 4,300 2530 | 1.3~1.6
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