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Abstract

In this paper, peanut shell was used as raw material to successfully prepare activated biochar and
Cu-supported biochar. The maximum removal amount of Cr(VI) by the prepared activated biochar
can reach 225.7 mg-g-1, and the maximum removal amount further reaches 244.74 mg-g-1 after Cu
loading. The data fitting results of the isothermal adsorption model indicated that the loaded bio-
char changed from non-ideal multilayer adsorption to ideal single-layer adsorption. The data fit-
ting results of the kinetic adsorption model showed that the activated biochar was more consis-
tent with the Elovich model, while the loaded biochar was more consistent with the quasi-second-
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order Kinetic model, indicating that the adsorption process of biochar after loading was trans-
formed into chemical adsorption. The research content of this paper has a good application pros-
pect in the treatment of Cr(VI) in wastewater.
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Figure 1. XRD pattern of Cu-loaded biochar
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Figure 2. FESEM and the corresponding surface element distribution diagram of Cu-loaded biochar
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Figure 3. (a) Effect of different initial PH of solutions on the adsorption of Cr(V1) by activated biochar, (b) Effect of differ-
ent initial PH of solutions on the adsorption of Cr(VI) by Cu-supported biochar
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Table 1. The isothermal adsorption model and parameters of activated biochar and Cu-supported biochar for Cr(V1) adsorp-

tion
= 1 SEHENRS Cu SaEEMIR IR Cr(VI)WERIRMIER R S5

Langmiur Freundlich
Ke Om R? Ke Ne R?
AR 32 299.6 0.912 163.2 4.88 0.952
Cu SEAEY R 7.7 287.1 0.972 188.6 7.37 0.835
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Figure 4. (a) Adsorption isotherms of activated biochar, (b) Adsorption isotherms of Cu-loaded biochar
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Table 2. Adsorption kinetics model and parameters of Cr(V1) adsorption by activated biochar and Cu-supported biochar

T2 EWEMIRS Cu AFEYIRIRM Cr(V BRI Mz FRE KR &%

HE— 2R a3 )y A R HE =2 AR Elovich £ %!

ky Qe R® k Qe R? B a R?
EAL AR 0.0356  186.196 0.36845  0.000224  206.405 0.73222 0.0403 156.563 0.988
Cu fa# W% 001837  226.759  0.88124 0.00010569 250.396 0.99303 0.0281 44.322 0.92928
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Figure 5. (a) Quasi-first-order kinetic model and quasi-second-order kinetic model of activated biochar, (b) Quasi-first-order
kinetic model and quasi-second-order kinetic model of Cu-loaded biochar, (c) The Elovich model of activated biochar, (d)
The Elovich model of Cu-loaded biochar
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