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Adsorption of Methylene Blue from Water by the Biochars Generated from Crop

Residues
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210008, China; 2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract : Biochars were prepared from straws of rice, peanut and soybean and rice hull using a low temperature pyrolysis method and
adsorption of methylene blue by these biochars were investigated with batch and leaching experiments. Results indicated that biochars
have high adsorption capacity for methylene blue and followed the order: rice straw char > soybean straw char > peanut straw char > rice
hull char. This order is generally consistent with the amount of negative charge and specific surface area of these biochars. While
methylene blue was mainly adsorbed specifically by the biochars, because the adsorption of methylene blue increased with the increase
of ionic strength and the adsorption led to the shift of zeta potential of biochar particles to positive value direction. Langmuir equation
fitted the adsorption isotherms well and can be used to describe the adsorption behaviors of methylene blue by the biochars. The
maximum adsorption capacity of methylene blue predicted by langmuir equation was 196. 1, 169.5, 129.9 and 89. 3 mmol-kg ™" for
rice straw char, soybean straw char, peanut straw char and rice hull char, respectively. Leaching experiments show that rice hull char
of 156 g can remove methylene blue from 30 L water containing 0. 3 mmol+L ™" of methylene blue completely and the cumulative amount

of methylene blue absorbed by the biochar reaches 57.7 mmol-kg ™".

The biochars can be used as efficient adsorbents to remove
methylene blue from waste water of dye.

Key words : agricultural byproduct; biochar; methylene blue; adsorption; waste water of dye; Zeta potential
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Table 1  Contents of oxygen-containing functional groups, pH, CEC and specific surface area of the biochars
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Fig. 1 Adsorption isotherms of methylene blue on biochars
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Table 2 Parameters of Langmuir equations fitting adsorption

isotherms of methylene blue on biochars

AW K/L-mmol ~! Q,,/mmol kg ™! R?

[/ 12.4 89.3 0. 965
AEAEFEFF IR 38.5 129.9 0. 949
KGR 19.7 169.5 0. 989
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Fig. 2 Effects of ionic strength and pH on adsorption

of methylene blue by peanut straw char and rice hull char
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Fig. 3  Effect of methylene blue on Zeta potential

of peanut straw char
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Fig. 4 Dynamics of methylene blue concentration in

leachates of leaching experiment
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