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ABSTRACT

When processing the biomass by Hydrothermal carbonization (HTC), a slow pyrolysis process, it produces bio-gas, bio-
oil, and biochar. Among these end products, biochar is known for isolating or storing carbon and being used as a soil
amendment. In this study, the characteristics of biochar generated by HTC at 250°C for 1 hour, 2 hours, 3 hours, and 20
hours with synthetic food wastes and wood wastes were analyzed for potential uses in soil contaminated with heavy
metals. The yield of biochar (weight %) increased when the ratio of wood wastes increased and showed a decreasing
tendency as reaction time increased. Elemental analysis of biochar based on various conditions showed a maximum of
70% carbon (C) content. The carbon content showed an increasing tendency with the increase of wood wastes. Iodine
adsorption test was peformed to determine the optimum reaction condition, which was 15% wood waste for mixing ratio
and 2 hours for reaction time. Using biochar generated at the optimum condition, its capability of adsorbing heavy metals
(Cd, Cu, Pb, Zn, Ni) was evaluated. It was concluded that lead (Pb) was removed efficiently while zinc (Zn) and nickel

(Ni) were hardly adsorbed by biochar.
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Table 1. Mixing ratio of food waste and wood waste

Case Food waste Wood waste
1 100% (40 g) 0% (0 g)
2 95% (38 g) 5% (2 g)
3 90% (36 g) 10% (4 g)
4 85% (34 g) 15% (6 g)
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Fig. 1. The yield of biochar with several mixing ratios of wood
waste in wet basis as a function of reaction time.
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Fig. 2. The yield of bio-oil with several mixing ratios of wood
waste in wet basis as a function of reaction time.
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Fig. 3. The yield of bio-gas & loss with several mixing ratios of
wood waste in wet basis as a function of reaction time.
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Fig. 5. The effect of various mixing ratios of wood waste on ultimate analysis.
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al,, 2012).

3 AHE ol§slo] 84 ARIR] Langmuir F3s

J. Soil Groundw. Environ. Vol. 19(1), p. 1~7, 2014



6 Wloj& -

Table 2. Freundlich model parameters on uptake capacity of Pb,
Cu, and Cd by biochar

Heavy metal K I/n R?
Pb 107 0.708 0.909
Cu 1.27 0.056 0.969
Cd 1.11 0.018 0.853
05
=

+ Pb

o Cu
0.0 - v Cd

2.0

1.5 1.0 05 0.0 05 1.0 15 2.0
logC

Fig. 8. Freundlich isotherm for Pb, Cu, and Cd.
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