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Abstract — This study aims to develop an alternative energy like oil made from marine organic waste by marine
products waste, spent fishing nets. There are already many commercial examples and case studies based on the
petroleum industry-refuse plastic or refuse tire, however, it is rare that a research developing alternative energy
from food waste and organic waste. Therefore, this study investigated the oil made from thermal decomposition
under the high temperature and high pressure condition, and examined the possibility for commercial use by testing
its own characteristics. A bio-oil from thermal decomposition at 250°C and 40 atm was hard to remove impurities
because of its high viscosity, showed lower caloric value than heavy oil, and generated various gases which were
not -appropriate for the use of fuel. It is noticeable that thermal decomposition was occurred at 250+5°C using
steam pressure, which much lower compared to the existing method of thermal decomposition, more than 500°C.
Since the high viscosity of bio-oil, it is necessary a further study to use as liquid fuel.
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Fig. 1. Biomass pyrolysis reactor of high temperature and pressure.
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Fig. 2. Heating and pressurizing rate in pyrolysis reactor.

Fig. 3. Products of pyrolysis (a)liquid phase, (b)gas phase.
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Fig. 4. Mass balance of pyrolysis products.
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Fig. 5. Comparison of caloric value for gasoline, heavy oil and bio-oil.
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Fig. 6. Comparison of viscosity for crude oil and bio-oil.
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Table 1. Results of elementary analysis in bio-oil

Pyrolysis reaction

i time (h) 1 2 3
Element(%)
C 71.9450 73.2337 72.8679
H 11.1957 11.5740 11.3066
N 3.0407 3.3639 3.7689
O 12.8198 11.7549 11.4081
S - - -
Other 0.9988 0.0735 0.6485

*¥error: C 0.3%, H 0.1%, N 0.2%, O 0.3%, S 0.2%.
"-": Not Detected.
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Fig. 7. Analysis results of TPH. (a) crude oil, (b) diesel, (¢) gasoline,
(d) chicken fat, (e) pylroysis oil.
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Table 2. Results of gas analysis

Chemicals
Sulfur Compounds Disulfide, Trisulfide, etc.
e T
(Volatile Organic Compounds) o-Xylene, p-Xylene, etc.
Octane, Nonane, Decane,
Hydro Carbon Undecane, Dodecane,
C Tridecane, Cyclohexene,
ompounds

Cycloheptene,
Limonene, etc.
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