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Sorption of p-Nitrophenol by Biochars of Corncob Prepared at Different

Pyrolysis Temperatures

MA Feng-feng, ZHAO Bao-wei *
(School of Environmental and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)
Abstract: Sorption of p-nitrophenol ( PNP) on biochars prepared from pyrolysis of corncob in the temperature range of 200-600°C

(CC200-CCO600 ) was investigated. Sorption mechanisms were discussed. Pyrolysis temperature showed a pronounced effect on
properties of biochars. Decreases in molar H/C, 0/C and (O + N)/C ratios were resulted from removal of H- and O-containing
functional groups with increasing pyrolysis temperature, and produced biochars with low polarity and high aromaticity. The isotherms
data were well described by the Freundlich model. Batch sorption experiments showed that the PNP sorption was strongly dependent on
the properties of biochars. A linear relationship was observed between sorption parameters (n and K, ) and properties of biochars such
as molar elemental ratios [ H/C, O/C, and (O +N)/C]. The sorption and partition fractions were quantified by isotherm separation
method. PNP sorption on biochar produced at 200°C was linear due to partition on uncarbonized organic matter in biochar, while PNP
sorption on biochars produced at 300- 600°C was nonlinear and adsorption-dominant for all the biochars via m—m electron donor-
acceptor interaction and pore-filling.
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Table 1 Yield, ash content, specific surface area, total pore volume, elemental composition and atomic ratio of biochar

. PR R4y SA FLAARFH TCE AN, JF e
L /% /% /m*-g™t Jem® g™
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€C200 67. 64 1.57 0.11 0.013 53.39 5.12 0.59 39.33 115 0.55 0.56
€C300 36.21 1.97 0.77 0.019 71.79 4.51 0.95 20.78 0.75 0.22 0.23
CC400 30. 81 2.94 3.43 0.016 76. 63 3.41 0.49 16. 53 0.53 0.16 0.17
C€C500 27.43 3.28 6.58 0. 044 79.65 2.36 0.56 14.15 0.35 0.13 0.14
CC600 26.49 4.49 34.11 0. 059 81.21 1.74 1.03 11.53 0.26 0.11 0.12
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Table 2 Regression parameters of isotherms of PNP onto biochars from aqueous solution
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Fig. 3 Correlation between Freundlich regression parameters (n and K;;) and the H/C, 0/C,

and (O + N)/C atomic ratio and the specific surface area (SA) of corncob derived biochars
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