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Abstract

To improve the COz adsorption performance of bamboo biochar (BC), this study adopted anaerobic
microorganisms for pretreatment, followed by microwave-assisted secondary pyrolysis to prepare
modified biochar (WBC). The CO: adsorption properties of the modified biochar were systemati-
cally investigated. Results showed that microbial treatment led to a decrease in the specific surface
area of biochar due to pore clogging by metabolic products. Compared with pristine BC (182.35
m?/g), the specific surface areas of WBC treated for 1 week (WBC-1) and 2 weeks (WBC-2) reduced
to 76.88 m?/g and 65.50 m2/g, respectively. Nevertheless, the CO: adsorption capacity of biochar
modified by microbial pretreatment and microwave pyrolysis was higher than that of raw BC, in-
creasing from 44.78 mg/g to 48.80 mg/g (WBC-1). Kinetic analysis indicated that the pseudo-sec-
ond-order Kinetic model fitted the adsorption process better than the pseudo-first-order model,
suggesting that the COz adsorption on biochar involves not only physical adsorption but also chem-
ical adsorption. Additionally, the adsorption behavior of COz on biochar was more consistent with
the Langmuir model, indicating that the adsorption is dominated by monolayer adsorption.
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Table 1. Pore structure parameters of biochar

1. EYRLENEY

i EbLRM AR (mYg) B (em¥/g)  WILAEF (cmYg)  FHFLFEZEOm) N% C% H%  S%

BC 182.35 0.128 0.085 1.41 1.2 80.79 1.85 0.80
WBC-1 76.88 0.069 0.036 1.81 1.04 9020 1.37 0.24
WBC-2 65.50 0.085 0.030 2.61 1.06 90.19 1.53 0.18
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Figure 1. Pore size distribution (a) and Fourier transform infrared spectroscopy (b) of biochar
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Figure 2. Raman spectroscopy of biochar
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Figure 3. The adsorption capacity of CO2 on biochar at various temperatures
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Table 2. Kinetic parameters of CO2 adsorption by biochar at 25°C
2. EYIRTE 25°CHT COx IR MIzh hE S

h—2Ra71%% =A%
» thyq. S IR B
— 1—-¢ kit _ 29e A H
KR ¢.=4.(1-") itk (mg/g)
g, (mg/g) & (1/min) R? q, (mg/g) k, (g/mg-min) R?

BC 43.15 0.888 0.912 45.27 0.036 0.924 4478
WBC-1 49.03 0.531 0.946 52.78 0.016 0.960 48.80
WBC-2 49.52 0.418 0.945 54.29 0.011 0.967 48.73
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Figure 4. Adsorption kinetics of CO2 by biochar at 25°C
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it Langmuir 1 Freundlich #AA AW 0T CO, I PAFIR SR, 25 a0+ 3 FE 5 Fom. AP
Xf CO» W B i A2 Langmuir A AYHLA R 431 /& 0.993 (WBC-1). 0.985 (WBC-2)F1 0.993 (BC), ki T
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Table 3. Adsorption isotherm parameters of CO2 on biochar at 0°C

52 3. £MIRE 0°Cxt COx BRI E 4 S8

Langmuir Freundlich
— 0 — k ~Cl/n
Biochar q.=(bg’C,)/(1+bC,) q,=k,C!
q° (mg/g) b (L/mg) R? n kr [(mg/g)-(L/mg)"m)] R?
BC 68.19 0.049 0.993 2.43 9.14 0.987
WBC-1 70.81 0.041 0.993 2.40 8.82 0.988
WBC-2 64.42 0.047 0.985 2.58 9.37 0.964
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Figure 5. Adsorption isotherm of CO2 on biochar at 0°C, (a) Langmuir model; (b) Freundlich model
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