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Study on the adsorption of biochar pre-treated by

a microbial fermentation to methylene blue
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Abstract: Due to the small specific surface area and low functional group content of biochar, its adsorption capacity
is limited. In order to improve the adsorption performance of biochar, cotton stalk biochar was prepared by microbial
pretreatment and low temperature hot air carbonization (TAT) technology. The prepared biochar has high specific
surface area and high oxygen-containing functional groups. The morphology of cotton stalk biomass before and after
fermentation was characterized by scanning electron microscopy (SEM). The specific surface area and functional
groups of the biochar prepared were analyzed by N, adsorption and desorption experiment, fourier transform infra-
red (FT-IR) and Raman spectroscopy. The results showed that a large number of microorganisms were attached to
the surface of cotton stalk biomass obtained from microbial fermentation pretreatment, and the decomposition of mi-
croorganisms destroyed the biomass morphology, so that the specific surface area of the prepared biochar increased
from 0.01 m*/g to 20.53 m*/g, and the contents of C—O0 and other orygen-containing functional groups increased
greatly. The adsorption experiment showed that the adsorption capacity of cotton straw-based biochar obtained from
microbial fermentation pretreatment for methylene blue (MB) was 64.9 mg/g, which was 8 times of that of biochar
prepared by direct carbonization. The adsorption of MB by two kinds of biochar prepared from cotton stalk biomass
before and after fermentation conformed to the quasi-second-order kinetic model. The adsorption process was con-

trolled by the number of active sites of biochar and the layered structure of biochar. Hydroxyl played a key role in
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the interaction between biochar and MB, and was the main active adsorption site.

Key words: methylene blue; biochar;fermentation ; cotton stalk ; oxygen-containing functional group
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Table 1 Specific surface area and porosity analysis

#oEH Langmuir % LR Y (m? g™ LA (cm®-g™")
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Raw biochar 0.01 0.000 000
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Fig. 2 FT-IR spectra of biochars
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Fig. 3 Raman spectra of biochars
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Table 2 The kinetic fitting parameters
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Table 3 Adsorption isotherm fitting parameters of MB by Fermentation biochar and Raw biochar
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Raw biochar 6.43 0.884 0 0.176 7 0.033 1 5.30 0.006 1
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Fig. 7 FT-IR spectra of biochars after adsorption
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