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Biochar Absorption Characteristics Based on RGB Analysis of Scanned Images

Wang Mingfeng Chen Xiaokun Jiang Enchen Wu Yujian Zhang Shijun Li Shibo
(College of Materials and Energy, South China Agricultural University, Guangzhou 510642, China)

Abstract; Biochar of peanut shells and corn stalks was prepared in the shaftless-screw-conveying
continuous pyrolysis reactor at 300, 400, 500°C. Measurements of proximate analysis and calorific value
were carried out to obtain the composition and calorific value of biochar. Experiment on the adsorption
property of methylene blue and iodine of biochar was carried out, and the respective correlations between
absorption properties and RGB, grey value were explored. Results showed that with the increased
carbonization temperature, the volatile content was reduced, the fixed carbon and ash content and the
calorific value of biochar were increased. Methylene blue adsorption value and iodine adsorption value of
biochar made at low pyrolysis temperature were larger than those at high pyrolysis temperature. It meant
that adsorption characteristics of biochar at low pyrolysis temperature were better. With the increase of
pyrolysis temperature, adsorption value and RGB value of biochar were declined. There was a strong
positive correlation between adsorption characteristics and RGB value, and the correlation coefficient was
ranged from 0. 582 to 0.944. Analogously, the correlation coefficient of adsorption characteristic value
and grey value was ranged from 0. 685 to 0.977, which indicated that they also had strong positive
correlation. A quick detecting method of carbonization level and adsorption properties of biochar was
proposed.

Key words: Biochar Adsorption characteristics Scanned images RGB value Grey value
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Tab.1 Proximate analysis and calorific value of biochar

{ R

g RS KRGy BUEWR RALMES ARNIAMES

IR
W/ C Vy/% A% FC/% (MJ-kg™') (MI-kg™)

JEURE 77. 40 4.12 18.48 18. 428 17.317

i 300 32.58 13.78 53.64 24.727 24. 067
AT

400 30. 25 14.02 55.73 25. 638 24. 882

500 22.30 16.34 61.36 26. 226 25.728

ey sk 73.32 11.77 14.91 9.751 9.057

» 300 31.94 24.48 43.58 20.739 19. 995

TR

400 26.74  29.54  43.72 22.281 21.490
500 18.41  31.59  50.00 23.249 22.444
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Fig.3 Methylene blue adsorption value of biochar
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Tab.2 Correlation coefficient of carbonization

temperature and RGB value
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Tab.3 Correlation coefficient of RGB value and

adsorption value
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Tab.4 Correlation coefficient of grey value and

adsorption value
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