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Preparation of Sugarcane Bagasse Biochar/ Geopolymer Composite Microspheres
for Dye Removal
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Abstract; Bagasse was calcined under an inert atmosphere to produce biochar, which was then mixed with metakaolin
and taken to prepare sugarcane bagasse biochar/geopolymer composite microspheres (BGM) by using sodium silicate as
an activator. The microstructure of BGM was characterized by XRD, FTIR, BET and XPS, and its adsorption
performance for crystal violet (CV) and methylene blue (MB) was also investigated. Results show that the introduction
of biochar can enhance the adsorption capacity of metakaolin-based geopolymer microspheres. The adsorption processes
of BGM for both dyes follow the pseudo-second order kinetic model. BGM-20 can have theoretically maximum adsorption
capacities of 138.031 mg/g for CV and 79.128 mg/g for MB, which can be well-described by the Langmuir isotherm
model. Dynamic adsorption experiments revealed that the time required for adsorption of CV and MB by BGM to reach
exhaustion exceeded 8 500 min, indicating that BGM can be taken as a fixed-bed adsorption medium material for dye
wastewater treatment.
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Fig.1 SEM images of BGM with different amounts of BC
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Fig.3 X-ray diffraction pattern of different products
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Fig.4 Infrared spectra of different samples
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Fig.6  XPS spectra of BGM-20
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Fig.7 Removal effect of CV and MB by different adsorbents
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Fig. 10 Adsorption kinetics curve of CV and MB by BGM-20 and

fitting curves of pseudo-first and pseudo-second order models
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Table 1 Fitting parameters of pseudo-first and pseudo-second order kinetic models for adsorption of CV and MB by BGM-20
gl P— 5 2 W= )i
- Q,/(mg-g™") Q./(mg-g™") ky/min”! R? Q./(mg-g™") ky/(gemg ' +min") R?
CV 102.29 94.92 0.003 0.971 104.49 0.000 04 0.999
MB 96.31 88.35 0.005 0.913 99.11 0.000 06 0.997
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Fig. 11  Fitting curves of adsorption isotherm model of CV and MB
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Table 2 Fitting parameters of Langmuir and Freundlich models for adsorption of CV and MB by BGM-20

N Q./ Langmuir 5% Freundlich #7
Aot - -1 -1 -1 -1 a
(mg-g™) Q,/(mg-g™) ky/(Lemg™) kp/[(mg-g™') (mg-L7") -n""] n R?
CV 139.979 138.031 2.237 81.852 0.173 0.833
MB 81.859 79.128 5.391 54.648 0.117 0.869
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Fig.12  Dynamic adsorption process of CV and MB by BGM-20
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