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Comparison of Biochars Characteristics from Different Raw Materials

SUN Tao', ZHU Xin-ping', LI Dian—peng', GU Zhu-yu', ZHANG Jia—xi* JIA Hong-tao"
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College, Xinjiang Agricultural University, Urumqi 830052, China)

Abstract: Biochar is the carbon-rich product from biomass under limited supply of oxygen. Biochar has been well recognized in enhancing
terrestrial carbon sequestration and greenhouse gas mitigation as well as in improving soil fertility and plant productivity. To explore the
differences of biochars produced from different raw materials, six biochar samples made from alfalfa straw , wheat straw, cotton straw, grape
vines, sludge and lignite were selected as test material. Qualitative and quantitative analysis by fourier transform infrared spectroscopy
(FTIR ) and Boehm titration were used to determine the amount of the surface functional groups of biochars. Meanwhile the scanning electron
microscopy(SEM ) was used to characterize the surface morphology of biochar samples. In addition, the basic physicochemical characteristics
of biochar samples, such as pH value, organic carbon content and cation exchange capacity were also determined. The results showed that all
of the biochar were alkaline except the sludge biochar was acidic. The organic carbon content of alfalfa biochar was the highest(588.43 g-kg™)
and sludge biochar was the lowest(168.17 g-kg™ ). Furthermore, the rank of cation exchange capacity was alfalfa straw biochar, cotton straw
biochar >grape vine biochar >wheat straw biochar >sludge biochar >lignite biochar. FTIR spectrum showed that there were the aromatic
hydrocarbon and the oxygen group on the surface of biochar and the structure of biochar was mainly based on the aromatic rings skeleton. The

total functional groups content of alfalfa straw biochar was the highest, but that of sludge biochar was the lowest. The SEM results showed
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that there were obvious pore structure on the surface of plant—based biochar, but none on the surface of mineral-based biochar. Alfalfa straw

biochar, wheat straw biochar, cotton straw biochar and grape vine biochar can be applied to improve farmland soil quality and increase soil

fertility, and lignite biochar and sludge biochar can be used to remediate contaminated soil, moreover sludge biochar can be used for

reclamation of saline—alkali soils.

Keywords: biochar; raw material; physicochemical properties
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Figure 3 Comparison of biochar cation exchange capacity from

different raw materials
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Figure 4 FTIR of biochar from different raw materials
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