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BITSRF v REMOESHIETOEADEHRE

Process of Continuous Conversion of Waste Plastic Mixture to Fuels

HOH M R
MASUDA Takao

Abstract
cheap and abundant source of chemicals and energy. The chemical recycling method, which converts
waste plastics to useful hydrocarbons and monomers of the plastics, is recognized as a useful approach.
The waste generated from factories is almost a specific resin, and the chemical recycle technology is

A Increasing amount of waste plastics which causes serious pollution problem is a

being established for each plastics. However, the waste generated from household is mixture of the
waste plastics. The technology developed for each plastics from factories is scarcely applicable for
the waste from household. Here, a possible process, which enables to convert the mixture of waste
plastics to fuels, is proposed. The key technologies of this process are; one is the usage of steam as
a carrier gas, which accelerates the hydrolysis of oxygen-containing resin, the second the iron and Ni
supporting REY zeolite catalysts, which show high activity in steam atmosphere, the third is a new
type reactor with moved particles as a heat-medium for the pyrolysis. The utility of this process was
examined by applying it to recover fuels from the mixture of poly-ethylene and poly (ethylene-

terephthalate).

Keywords: waste plastics, chemical recycle, iron catalyst, fuels, zeolite catalyst
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Fig.9 Schematic diagram of reactor system including pyrolytic reactor

with moving particles as heat-medium.
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Fig.10 Movement of particles in cold model of pyrolytic reactor with moving particles as heat-medium.
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Fig.12 Process flow of pilot plant for continuous conversion of waste plastics to fuels
(supplied by NGK Insulators, LTD).

BAEM 13% 2 %5(1999) 107



PERE HH O CIIRER T R 28 13.5Wt%., BREHI A3 52.4wt%,
EEMD 34wt & 20 | BEALBET LT3,
BEMEBRASMRFAY QYIS A I VT 5D LT,
BREHM DULR D 724W%IZ[H ETE B Z &R0
TW3, £/, LEESNEBESMBETORIOE
EOFEMYEIC L AREAELERIN TV 5,
IO Aay N TT U MIRBWTHLERT ek
ADEEHERRIEE N TV B,

5. HheEME

SERRIS Ll fhil, RIGEME, BBCIVES
FAF v OREM~OEBNRFHRETH S, L L,
BERETTAF v 7 ICRENCEHEEE ST AF
VI BBRELTVWDS, 207, LR eEXT
BEBOIZEONDREHHIC I MEOEFRE A R
KEVREENDEZELOND, ¥IANI VA7
NESFERTRERLTHITR, ZOEFELRL
KENODEEREELFTRT DI EPEBENE
FEEEZONS,

SBEH

(1] BARE - BEBR, 77 2F v 7 OBLE
WOKER : BT, Vol.45, pp. 311-315(1996).

(2] WAER - HEKKR BTI7AF v 70600
VU RERN  TEM B, Volds, pp.119-

123(1997).

[ 3] Songip, AR, Masuda, T., Kuwahara, H. and
Hashimoto, K., Test to Screen Catalysts for
Reforming Heavy Oil from Waste Plastics, Appl.
Catal.: B, Vol.2, pp.153-164 (1993).

[ 4] Songip, A.R., Masuda, T., Kuwahara, H. and
Hashimoto, K., Kinetic Studies for Catalytic
Cracking of Heavy Oil from Waste Plastics over
REY Zeolite, Energy & Fuels, Vol.8, pp.131-
135(1994).

(5] BEER - MR - KL - BEFIERE - BRE
6. REY €454 ML L 2B TS5 2AF v
BAGY FRTH D Bk 43 RIS DTE S L. L TR
#£, Vol.21, pp.1133-1139(1995).

[ 6 ] Masuda, T., Miwa, Y., Tamagawa, A., Mukai, S.R.,
Hashimoto,K. and Ikeda,Y., Degradation of Waste
Poly(ethylene Terephthalate) in a Steam Atmosphere
to Recover Terephthalic Acid and to Minimize
Carbonaceous Residue, Polym. Degrad. Stab., Vol.58,
pp.315-320(1997).

[ 7] Masuda,T., Miwa,Y., Hashimoto,K. and Ikeda,Y.,
Recovery of Oil from Waste Poly(ethylene
Terephthalate) without Producing any Sublimate
Materials, Polym. Degrad. Stab., Vol.61, pp.217-
224(1998).

[ 8] Masuda, T., Kuwahara, H., Mukai, SR. and
Hashimoto,K., Production of High Quality Gasoline
from Waste Polyethylene Derived Heavy Oil over
Ni-REY  Catalyst in
Chem.Eng.Sci., in press.

Steam  Atmosphere,

108 Japanese J.Multiphase Flow Vol.13 No. 2 (1999)



