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Characteristics of Hydrochar generated from Food Waste
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Introduction and Results: 
Hydrochar has been received much attention due to the potential of carbon sequestration, the improvement of soil quality, and the sorption capacity of pollution such as heavy metals. Hydrochar is generated by hydrothermal carbonization reaction (HTC). It is proven as a novel thermal conversion process using biomass. Characterization of physicochemical properties may determine the sorption capacity such as sorption of heavy metals. Particularly, the surface characteristics would control the sorption patterns and mechanism on the hydrochar. In this study, production of hydrochar was optimized by varying HTC conditions (Reaction temperature : 220 oC, 230 oC, Reaction time : 1 h, 2 h, 4 h, 6 h, 8 h). The optimum condition of hydrochar production was determined based on iodine number and methylene blue number comparing with BET measurements. The optimum condition of hydrochar production was determined at 230 oC for 4 hr. The further functional groups were identified by using FT-IR, SEM and Boehm titration. To identify the sorption capacity of hydrochar applied in soil, Pb solution of 2, 5, 8, 10 ppm was applied to soil mixed with hydrochar at the ratio of 0, 3, and 5%. Sorption of Pb on soil mixed with 3%HC increased in heavy metal concentration while 0% HC and 5% decreased in concentration. The removal of Pb by soil mixed with hydrochar was obtained about 93.99(±1.88)%. SEM images showed that the micropores have been developed during HTC reaction which were directly related to the sorption capacity. The average pore diameter of 3% hydrochar mixed with soil was 19 nm while Pb2+ ionic diameter is 0.35 nm. Desorption test showed that desorption of Pb2+ could be neglected, which confirmed that its sorption on hydrochar was stable. In conclusion, hydrochar may play an important role to increase heavy metal removal from the contaminated soil and stabilize the soil in environment. 
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Figure 1. Effect of hydrochar mixing ratio to soil on lead adsorption and removal rate of lead from the contaminated soil
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