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Table � Composition of food mixture used

White rice
Chicken meat

Sardine
Cabbage
Orange

Eggshell

��wt·
��wt·
��wt·
��wt·
��wt·
�wt·

Soy sauce
Sauce

Dressing
Sugar

�wt·
�wt·
�wt·
�wt·

Table � Chemical analysis results for samples used in this study

Component Unit Food mixture Wood chip

Moisture
Raw sample
EAfter drying� wt· ��
�

E�
��
��
�
�

Solid wt· ��
� ��
�

Dry�base

C
H
O
N
S
Cl

wt·
wt·
wt·
wt·
wt·
wt·
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Ash wt· �
� �


High Heating Value kJ/kg �	��	 ��	�


Fig. � Schematic diagram of the experimental apparatus
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Fig. � Variation of product gas flow rate with
time under pyrolysis condition

Fig. � Results of thermogravimetric analysis
/Dried weight base2

¶ } · ¸¹) º »¹¼ * ½

� �� �

52



��������	
��
� �����������
��
������������
�  !"� ��� K


	#
��$%� �&'(
�)*
�� +
���
��
��,� -�.�
��/0�12!
���3
4
	
��
�56'(
� 7�� 89:�����
�;<=	#� ����� K��
�� 
>�
����?
@,A�BC�DEF��G�G
+��HI
�
+(J
+�IJ� ��IJ���
 !",� ��
����	�K:LM�NL��
OP���Q�R3
���S
�#TU���G

3V��� ��
 !
",���W
�#TU���XY� �K:LM�Z[
�
OP�\�#��
+�,]���
�)*J(
�
+
���W
 !"IJ��^������
�_3
,� 89:34
`=��a��Y� ���b
���
�cd�S
�)*J(
�

�. � ��������	
��
�����
Table �,� ef>� � kg��Y
g�������
h.���
����� h��i
Nj����k
�
��IJlm������
����X4n>�opq

��r
st���
� ^X� st�,������


uv�pq� �v�pq� w x� y1zx3{7(

pq|"��� >�3{7(
pq|"��}��~
��� G�(
��3XG�	��IJ��'(^G

� ���*
+�,^G� +(3V��� 8qX4nv
q
st���_
�_3,� 89:������,�
�3���
89:���'(
�_� �������
� ��
!"��
� #���,� 7���$W
�
��� ��
��� �Q"�
�^Gpq
st�3
�G�%��� �����
�������
��X4n��IJ�J(
��,� 8q� uv�p
qX4n�v�pq
 �.����
& �������
_�XY� w x� y1zx,A�BC{7(�G^G�
+
+�IJ� �#�
�S^p�8q�������
�o3;�3{7(�G
�,)*��� 8q3'BO
������.�S
��H(
�
;<=	#�LM� ��� K���� � ��3{�'
(
pq
��r
st�,� �����3XG� �	
�
����
3V�� 89:������, �	��7�¡
��
� u(� ;<=	#�LM� ����� K���� �
�����3XG�	� st�, �	���^Y�  !"

u�����'(�G
�)*J(
� 'J3� 89
:`=�
� �	��7�)*Q3¡��
+��HI�
�� +
�S� ¢£¤
¥�����
�� A¦>�o

§�¨�3©ª��G�
�� ¥+pq,A¦«¬
��
�)*J(
� +
+�IJ� & ��� ­®­ �¯
�	��°± ���° 
,$²pq,;<=	#

�³´<-
3¥µ��G
�56'(
� ^X� ��opq
��
r
st�,� G�(
��3XG�	����c��
G��
¶3� ��IJ
����
��������
��
;<=	#�LM� ��� K���� � �����3
V��89:������, �	�.�^��G
� +(
,� uv�pq
����·��� 8q� �v�pq


Table � Properties of produced gas and carbon conversion ratio from sample into gas

Sample Food mixture Wood chip

Method Pyrolysis Gasification Pyrolysis Gasification

Porous particles Temp. K ��� ���� ��� ���� ��� ���� ��� ����
Volume m�

N/kg�sample �	
� �	�� �	�� �	�� �	�
 �	�� �	�� �	�

H�

CH

CO
CO�
C�H


mol/kg�sample
mol/kg�sample
mol/kg�sample
mol/kg�sample
mol/kg�sample
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�	�

	�
�	�

��	�
�	�
��	�
��	�
�	�

��	�
�	�

	�
��	�
�	



�	�
�	�
�	�
��	�
�	�

��	�
�	�
��	�
�	��
�	�


�	�
�	�
�	�
�
	�
�	�

�
	�
�	�

	�
��	�
�	�


�	�
�	�
�	�
��	�
�	�

Calculated heat quantity*
kJ/kg�sample

MJ/m�
N

��


��	�


�
���
��	��

���
�
��	��

�����
��	
�

���
�
��	



�


�
��	�


��
��
��	�


�
�
�
��	�


Carbon conversion
ratio into gas

� �	
� �	�� �	�� �	�� �	
� �	�� �	
� �	�


* Calculated with each gas amount and high heating value

Fig. � Variation of product gas flow rate with
time under gasification condition
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Abstract

This study aims to clarify basic properties of thermochemical reactions, such as pyrolysis and
steam gasification conditions, of food mixtures that are discarded as food wastes �kitchen garbage�.
We also conducted experiments on wood chips for comparison. We found that the reactivity of food
mixture in pyrolysis conditions was slightly inferior to that of wood chips. However, in steam gasifi-
cation conditions, the reactivity of both samples was almost equal. Moreover, for the food mixtures
in steam gasification conditions, the ratio of carbon conversion into gas was ���	. To evaluate gas heat
quantities for each process, almost 

� was for tar reformation and almost ��� was for pyrolysis gas
and char gasification. Therefore, steam gasification was effective for the thermochemical reaction of
food mixtures and this reaction could produce hydrogen rich fuel gases. In particular, by reforming
tar effectively, the amount of fuel gas product increased significantly. These results suggest the
possibility that food mixtures could be used as a fuel that is as valuable as wood chips.
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