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Abstract:

Used waste plastics flowing into ocean has become a
worldwide problem. In recent years international trade in
used waste plastics has been regulated. Therefore, a large
amount of used plastics should be disposed domestically.
On the other hand, used plastics with high calorific value
could be used as an energy source. We have newly devel-
oped a gasification process of used plastics using fluid-
ized bed. In this process, used plastics were decomposed
in a fluidized bed reactor at around 600°C which was
lower temperature than that used in current commercial
processes. Higher calorific value gas could be attained by
a gasification reaction control at lower temperature than
that used in current commercial processes. Hydrogen
enriched gas and catalysts were used as gasifying agent
and fluid medium in the reactor, respectively, to improve
gasification efficiency. High calorific value gas
(LHV:5 000 kcal/Nm?) could be successfully produced
from pyrolysis of used plastics by appropriate gasifica-
tion temperature and catalyst.
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recend years, marine pollution caused by used
plastics has become a serious issue, with an estimated 8
million tons of plastic waste entering the world’s
oceans annually?”. The potentially significant impact of
ingestion of these plastics by marine organisms on eco-
systems is a global concern?. In 2018, the “Ocean Plas-
tics Charter” was adopted at the G7 Summit held in
Canada, calling for all signatory countries to make all
plastics reusable, recyclable, and recoverable by 2030.
Furthermore, in 2019, the Basel Convention was
amended to prohibit the transboundary movement of
contaminated used plastics. As a result, there is an
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urgent need for domestic processing of the large quan-
tities of used plastics that were previously exported
overseas for recycling purposes.

On the other hand, used plastics have a high calo-
rific value equal to or greater than that of coal, making
them a valuable potential energy source for Japan,
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by the decomposition of the plastic was collected peri-
odically through a gas backflow system, and the con-
tents of N2, CO2, H», CO, and light hydrocarbons
(with carbon numbers ranging from 1 to 4) were mea-
sured using a gas chromatograph with a thermal con-
ductivity detector (GC-TCD). The evaluation parame-
ters for the generated gas were the LHV in kcal/Nm?
and the carbon-to-gas conversion ratio in wt%. LHV is
an indicator of the heat generation capacity of the gen-
erated gas, and was defined by the following equation
based on the calculation method specified in JIS
K23018.2.

Hy represents the lower heating value (LHV) of the
generated gas (kcal/Nm?), H; represents the LHV of
each gas component in the generated gas (kcal/Nm?®),
and R; represents the volumetric content of each gas
component in the generated gas (vol%). The carbon-to-
gas conversion ratio indicates the proportion of carbon
in the plastic that is transferred to the generated gas
and serves as an indicator of gas generation efficiency.
The carbon-to-gas conversion ratio was defined by the
following equation based on the calculations reported
by Koyama et al.*®.
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n represents the gasification rate of the feedstock
(wt%), V; represents the production rate of each gas
component in the generated gas (NL/h), Ci represents
the number of carbon atoms in each gas component in
the generated gas (-), V; represents the quantity of each
gas component in the gasifying agent (NL/h), C; rep-
resents the number of carbon atoms in each gas com-
ponent in the gasifying agent (-), W, represents the
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amount of plastic used in the experiment (g/h), and C,
represents the carbon content of the plastic (wt%). The
number of carbon atoms in each gas component refers
to the number of carbon atoms contained per gas mol-
ecule, which is 1 for CH4 and 3 for C3He.
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Fig. 3 shows the composition of gas product when

crushed plastic was used as the feedstock, OG dust was

used as the fluidizing medium, and the temperature

was set at 600°C (feedstock supply time: 59n-USra307.i20.6 (r) /P <<
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the gasification rate was lower than when using y-alu-
mina, even when using Fe
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