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Abstract — Experiments on carbonization were conducted using fish offal generated from fish market for the purpose
of resource recycling. Elemental composition of fish offal and effect of carbonation temperature on the overall yield
were investigated. Carbon and hydrogen contents of fish offal were 51.1% and 7.6%, respectively in view of elemen-
tal composition. Particularly, nitrogen and sulfur contents were as high as 9.8% and 1.0%, respectively. These values
suggests that odor problem of fish offal can be serious. Comparing elemental composition of fish offal with other
waste materials, it is thought that carbon and hydrogen contents are considerably high. These implies that thermal dis-
posal will be the best option for final disposal method of fish offal. As a results of carbonization experiments on
Mackerel, Hairtail, Croaker and mixed sample of Mackerel, Hairtail and Croaker, carbonization patterns were quite
similar irrespective of fish species. Carbonization yield was varied significantly depending on carbonization tempera-
ture at the carbonization time of 5 minutes and 10 minutes. When the carbonization time was maintained longer than
30 minutes, yield variation depending on time variation at each temperature was insignificant. Thus, it can be con-
cluded that effect of carbonization time on overall yield was minor when the carbonization time was maintained lon-
ger than 30 minutes. Primary vaporization in carbonization conducted at the temperature of 400 °C was minor. Thus,
difference of yield between temperature of 500 °C and 400 °C was appeared greatly. It can be concluded that yield dif-
ference depending on carbonization temperature can be neglected if the carbonizing temperature exceed 600 °C and
carbonizing time exceed 10 minutes at the same time.
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Fig. 1. Schematic diagram of carbonization apparatus for fish offal.
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Table 1. Average chemical compositions of fish offal used in this study

Elemental composition(%o)
C H (¢} N S
51.1 7.6 30.5 9.8 1.0 5.2

C/N ratio
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Fig. 2. Yields of fish offal carbonized at 400, 500, 600 and 700 °C for
5 min with inert N, gas.
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Fig. 3. Yields of fish offal carbonized at 400, 500, 600 and 700 °C
for 10 min with inert N, gas.
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Fig. 4. Yields of fish offal carbonized at 400, 500, 600 and 700 °C
for 15 min with inert N, gas.
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Fig. 5. Yields of fish offal carbonized at 400, 500, 600 and 700 °C
for 30 min with inert N, gas.
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Fig. 6. Yields of fish offal carbonized at 400, 500, 600 and 700 °C
for 45 min with inert N, gas.
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Fig. 7. Yields of fish offal carbonized at 400, 500, 600 and 700 °C
for 60 min with inert N, gas.
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Fig. 9. Yields of Hairtail carbonized at 400, 500, 600 and 700 °C for
5, 10, 15, 30, 45 and 60 min with inert N, gas.
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Fig. 10. Yields of Yellow corvina carbonized at 400, 500, 600 and
700 °C for 5, 10, 15, 30, 45 and 60 min with inert N, gas.
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Fig. 11. Yields of Viscera carbonized at 400, 500, 600 and 700 °C
for 5, 10, 15, 30, 45 and 60 min with inert N, gas.
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Fig. 12. Yields of Synthesis carbonized at 400, 500, 600 and 700 °C
for 5, 10, 15, 30, 45 and 60 min with inert N, gas.
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