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by the decomposition of the plastic was collected peri-
odically through a gas backflow system, and the con-
tents of  N 2, CO 2, H 2, 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 3 
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 
K2301 8.2.

 H 0 represents the lower heating value (LHV) of the 
generated gas (kcal/Nm 3), H i represents the LHV of 
each gas component in the generated gas (kcal/Nm 3), 
and R i 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. 13).
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 η  represents the gasification rate of  the feedstock 
(wt%), V i represents the production rate of  each gas 
component in the generated gas (NL/h), C i represents 
the number of carbon atoms in each gas component in 
the generated gas (-), V j represents the quantity of each 
gas component in the gasifying agent (NL/h), C j rep-
resents the number of  carbon atoms in each gas com-
ponent in the gasifying agent (-), W p represents the 

amount of plastic used in the experiment (g/h), and C p 
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 CH 4 and 3 for C 3H 8.

3.   Experimental Results

3.1   Trends in Plastic Gasification Experiments

 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) 
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