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Development of Liquefaction Process for Urban Waste Plastics
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A new liquefaction process of waste plastics has been developed using sand without a catalyst at atmospheric pressure.
The yields of oil, gas and residue, and properties of the oil were measured at various conditions of materials (PE, PP, mixed
pellets and plastics rich wastes), reaction temperature (380~465C) and reflux temperature (200~250°C) using bench-scale
test apparatus, while any coking trouble in the reactor was not observed. Then, we established the concept of a commercial

plant and estimated its investment and operating costs : the yield of oil is 0.78//kg-feed, and the energy recovery ratio is
about 80%, that is, the total cost is 16yen/kg-feed (at capacity : 15000 ton-feed/year, oil selling price : 10yen/!). This

process is very simple and is an easy system to operate, suitable to any plastics rich waste.
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MHI new liquefaction process of plastic rich waste
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Experimental apparatus
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Photograph of experimental apparatus
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PE 100 — 45 394
PP — 100 22 19
s | PS | — | — | 31| 27
(wt %) ABS — — 0 5.6
PVC —_ — 2 9
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Yields of thermal cracking of virgin

pellets
x & (10) K & (10)
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A ™ IS RBE 300°C
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BN H & iR K 250°C
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Yields of thermal cracking of
plastic rich waste of A city
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Relation between reaction temperature and yields of
thermal cracking of mixed virgin pellets
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Properties of oil
A B C E
Be At
% R PE PP TI2AF 9| 7IRAF 97
(PVC:2%)| &BI=H
# pEwax © ] - - - 300
B IRIBE (c) 425 430 420 440
BARE (c) 200 200 200 250
PR
IBP (c) 104 80 105 60
50 %R E (c) 265 195 212 178
FBP () 364 349 386 351
EEMER :
kDA ('c) +5.0 —50 LIV —-2.5 —-17.5
3 glke (c) 23 9 22 3.5
& ¥ K (g/em® 15C)| 0.782 0.765 0.818 0.823
LHV (kcal/kg) 10400 10 400 10 300 10 200
W\ featms 47 (vol %)
» tafs # 40 10~20 %20 14
e FVvT74 5 # 60 80~90 #5 50 50
EEKS 0 0 #9530 36
| TR (wt %)
C 85.95 86.12 87.53 87.25
H 14.03 13.86 12.38 12.07
N 0.0025 0.0001 0.0007 0.18
S 0.003 0.005 0.020 0.019
(0] 0.01 LIF |[0.01 LIF | 0.01LLF 0.45
Cl 0.001 LI'F | 0.001 LAF 0.06 0.030
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Cost estimation of liquefaction of plastic rich waste

(t/y) 2500 | 5000 | 10000 | 15000 | 20 000 | 30 000
RO
(t/241h) 8.3 16.7 | 33.3 50 66.7 100
MEIX A (M3/kg-feed)| 64.6 | 43.5 | 29.7 | 24.5 | 21.3 | 18.5
moRE ® (I-oil/kg-feed)] 0.78 | 0.78 | 0.78 | 0.78 | 0.78 | 0.78

WORE O=®/® (H/l-oi)| 83 56 38 31 27 24

WmOEE © (/i-oil)) A10 | AI0 | A10 | A10 | A10 | A 10

AEBE (©O—-0) X® (H/kg-feed) | 57 36 22 16 13 11
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=0.78 I-oil/kg-feed

o x4 % — =4 80 %( = A TR 100
Ei oz,

4.2 IR VETE

B 7 o287 2% iz, FOEHLEE 2 500~30 000 t/y &
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