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Thermal Degradation Process of Waste Polymer

Katsuhide MURATA

Low polymer is an unvalued by-product obtained in the manufacture of polyethylene. Incineration
hds been the most common method used for disposal of the low polymer, though there are many
difficulties. Oil recovery seemed more desirable since it could be stored and used as needed fuel.
MPC (Mitsui Petrochemical Indusiries) and MSE (Mitsui Shipbuilding & Engineering} began a joint
effort in 1970 to develop a process we call MWC Process. We brought onstream on May 1971 the
low polymer treating plant which converts low molecular weight polyethylene by-product of PE
plant into fuel oil by thermal degradation at the rate of 36 ton per day, and has experienced trouble
free operation to date. Carbon sludge produced in the reactor is continuously removed by an
incorporated system and we have not experiencad forced shut down due to carbon trouble. Fuel
for the reactor is supplied completely from the residual oil make. Product oil yield is approximately
90 percent based on weight of feed and gaseous product 5 percent. Current efforts are being
concentrated on design of a pretreatment section for the whole thermal degradation plant of various
waste polymers.
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Table 1 Properties of Low Polymer
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Density  at 150°C 0.76g ‘cm’
at 200°C 0.76g cm’

Viscosity at 150TC 1,000CP

H/C Ratio 2.0

Ash Content 0.05wt%

Carbon Residue 0.06 wt%

Pour Point <1157
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Table 2 Composition of Gaseous Product

(43877 A DHIEL)
Component mol %,
H. 3. 75
CH. 12.12
C.H. 6.99
C2Hs 20.52
CsHs 18.59
CaH. 16.38
C. 14.03
c, 1.95
c, 0.63
Mn=37.0
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Fig. 2 Composition of an Oily Product
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Table 3 Properties of Qily Products

(rEEmhoEER)
Sample 1 Sample 2
Degradation Temperature .C | 430 450
Specific Weight 15°4°C 0.7792 0.7950
Viscosity ¢St at 50C 147 2.80
at 80°C 111 177
Indine Number (g-I. 100g-sample 45.2 13.6
Average Molecular Weight 184 235
Average Boiling Point [ C . 207 287
Gross Calorific Value cal'g, 10700 10950
Flash Point _C < 30 38
Ash Content “wt%; 0.01 0.01
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Table 4 Carbon Residue of Various Polymers
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Plastics Carbon Residue
Low Polymer 0.06wt?,
APP 0.03wt7,

PE ( Pellet} 0.10wt%,
PP (Pellet) 0.10w1%
PVC (Powder) 13.00wt %,
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