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Abstract

Vinasse is the primary by-product of the liquor industry, and its annual output is substantial. The
effective utilization of vinasse can significantly contribute to the sustainable development of the
liquor industry. To enhance the utilization of vinasse, an experiment was conducted to perform an-
aerobic fermentation of vinasse for methane production, and biochar was prepared from the fer-
mentation residue. The adsorption performance of the biochar for COz was investigated. The results
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indicated that the methane yield could be increased by incorporating bamboo biochar (BB) during
the fermentation of vinasse. When the mass ratio of BB to vinasse was 1:1, the methane yield reached
462.7 mL/g, surpassing the yield obtained without the addition of BB, which was 388.8 mL/g. The
vinasse residue biochar (VRB) produced with BB exhibited a superior pore structure and higher CO:
adsorption capacity compared to that produced without BB. The specific surface area of VRB pre-
pared with BB was 159% greater than that of the biochar without BB, and the COz adsorption capac-
ity increased by 62.5%, reaching 34.75 mg/g. The pseudo-first-order and pseudo-second-order Ki-
netic models were employed to analyze the COz adsorption by biochar. It was found that the pseudo-
first-order kinetic model more accurately described the COz adsorption on biochar, indicating that
physical adsorption predominantly governs the COz uptake by biochar.
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Figure 1. Cumulative methane production of
vinasse doped with bamboo biochar
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Figure 2. N2 adsorption and desorption curve and pore size distribution of biochar
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Table 1. Pore structure parameters of biochar
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e bt AR (m?/g) RALAEF (cm3/g) IALAEFR (cmP/g) R ECE LR (nm)
JZ3ZT0 12.94 0.0332 0.0029 5.14
JZ3ZT3 17.56 0.0274 0.0061 311
JZ3ZT5 33.54 0.0562 0.0028 3.35
JZ3ZT10 26.85 0.0333 0.0107 2.49
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Figure 3. Fourier transform infrared spectrogram of biochar
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Figure 4. Biochar doped with different proportions of hamboo
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Table 2. Kinetic parameters of CO2 adsorption by biochar at 25°C
= 2. 25 CHERIRIT CO2 IR BHEI N ZE S

h—R3) 1% h =R 711%
_ tk,q2 SRR Bt i
. — 1—e kgt — 2Me A B
R d =0q.(1-e™) %=tk (mai)
ge (Mmg/g)  Ki (1/min) R? ge (mg/g) ka2 (g/mg-min) R2
JZ3ZT0 23.12 1.7342 0.9954 23.78 0.1436 0.9393 21.38
JZ3ZT3 34.71 1.6136 0.9946 35.78 0.0877 0.9414 33.35
JZ3ZT5 36.17 1.5679 0.9940 37.30 0.0813 0.9423 34.75
JZ3ZT10 23.47 1.2897 0.9900 24.34 0.0991 0.9475 23.99
40
_ b AAA Ak A AT E AR AT
3549 % ;-;_—::'—__::_f:—o '—0=O=0-¢";':}.—-' ;-:‘ ® :_:‘_‘;'_':

SN

,,l:'!-;t N L S S E N A A b

4

15 m JZ3ZT0
® J737T3
A 73775
v JZ3ZT10
— — Pseudo-first-order dynamics
5 —-—--Pseudo-second-order dynamics

CO, absorption(mg/g)
8
1

1
0 5 10 15 20 25 30

Time(min)
Figure 5. Adsorption kinetics of CO2 by biochar at 25°C
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