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Abstract: In this study, pepper stem, one of wastes from preliminary processing of pepper, was used as raw material to produce pepper
stem biochar (PB-200) by pyrolysis in a nitrogen atmosphere under 200 ‘C. Adsorption characteristics of PB-200 on methylene blue (MB) was
researched by batch adsorption experiment under different pH, adsorption time, temperature and initial concentration conditions; and it was
characterized by scanning electron microscopy (SEM), surface area and porosity analyzer, particle size analyzer, zeta potential analyzer,
Fourier-transform infrared (FT-IR) spectrometer, elemental analyzer, etc to investigate the mechanism of the biochar adsorption. The results
showed that PB-200 resulted in good adsorption performance at pH=3~11, and as the pH increased from 3 to 11, the adsorption of PB-200
increased from 72.34 to 144.91 mg/g. The kinetic studies showed that the experimental data was fitted by the pseudo second-order model well
(R%>0.99); and the isothermal adsorption process of MB can be better described by the Langmuir adsorption isotherms model than the
Freundlich model (R%>0.99). The adsorption capacity of MB was up to 115.08 mg/g under the condition of an initial MB concentration of 100
mg/L when the biochar (20 mg) was mixed with MB solution (40 mL, pH 7.0) for 24 h at 25 °C. It can be seen that PB-200 is an efficient
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adsorbent for removing MB in wastewater. Compared with pepper stems, the average particle size and pore size of PB-200 were reduced from

Modern Food Science and Technology 2021, Vol.37, No.7

334.58 um and 20.30 nm to 233.81 um and 16.95 nm, respectively, and the specific surface area was increased from 0.70 m%/g to 0.96 m*/g; rich
pore structure and oxygen-containing functional groups were demonstrated by the SEM, FT-IR and elemental analysis. The physical properties

of PB-200 were significantly improved compared with Pepper stem; the adsorption of MB was chemisorption (electrostatic adsorption and and

monalayer adsorption). PB-200 is an efficient adsorbent for removing methylene blue.
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Table 1 Physicochemical parameters of pepper stem and the biochar PB-200

B4 pH FEFF/um FE/nm LB/ (em/g) Ho & B AR (m?/g)
WHAE 6.03£0.13  334.58+£3.56  20.30+1.22  1.58x107+5.52x107 0.70+£0.034
PB-200 5.91+0.11 233.81£238 16.950.96 1.62x10°+7.83x107 0.96+0.028
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7 2 HAHIERI PB-200 ITTERE
Table 2 Element contents of pepper stem and PB-200
AR N/% Cl% H/% S/% 0/% Si/% H/C O/C
AL 3.43+0.099 44.53+021 5.98+0.31 0.25£0.077 41.41£0.92 0.29+0.032 0.13 0.93
PB-200  2.99+0.12 46.25+0.29 6.45+0.38 0.16+0.063  39.59+0.54 0.23+0.023 0.14 0.86
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Table 3 The fitting kinetic constants of pseudo-first-order and pseudo-second-order models
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Table 4 The fitting isotherm constants of Langmuir and Freundlich isotherm models

R Langmuir Freundlich
/gﬁﬁ: %\MT/EE Qmwc 2 2
KL Qe,mwc R KF n R
15°C 12222 0.115 125.63 0.99 40.81 022 0.93
25°C 120.51 0.083 12547 0.99 4141 021 0.96
PB-200

35°C 119.26 0.236 120.63 0.99 5293 0.16 0.92

45 C 116.12 0.117 117.65 0.99 5158 0.16 0.72
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