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Effects of freeze—thaw cycles on ammonium-nitrogen adsorption of yak dung biochar

WANG Yan-ru'?, HOU Jie—fa'?, GUO Jian—hua?, HUANG Bing', LUO Zhuan—xi*, CHEN Liang'

(1.The Faculty of Environmental Science and Engineering, Kunming University of Science and Technology, Kunming 650500, China; 2.Key
Laboratory of Urban Environment and Health, Institute of Urban Environment, Chinese Academy of Sciences, Xiamen 361021, China )
Abstract:In order to understand the effects of freeze—thaw cycles on ammonium—nitrogen ( AN ) adsorption of yak dung biochar, adsorption
batch experiments were conducted to investigate AN adsorption process of different yak dung biochars at different pyrolysis temperature and
its freeze—thaw cycles counterparts. Then their physicochemical properties were characterized using elemental analysis, scanning electron
microscopy, FTIR spectra, and BET-N, surface area(SSA) to explore the adsorption mechanism of AN by freeze—thaw cycles biochars. Re—
sults showed that the AN adsorption kinetics of yak dung biochars fitted the pseudo—second—order model, and AN adsorption isotherms were
fitted the Freundlich model. There were significant differences in AN adsorption onto yak dung biochars at different pyrolysis temperature.
More effective roles were observed to be played on AN adsorption by yak dung biochars at higher pyrolysis temperature by freeze—thaw cycle
(C0<20 mg-L"). Ammonium adsorption onto of PBC450 and PBC600( biochars with freeze—thaw cycles at 450 °C and 600 °C, respectively )
were remarkably increased 13.1%, 12.4%, and the AN removal rate were reached 62.6% and 55% (C0=5 mg-L™"). After freeze—thaw cycles,
the cation exchange capacity(CEC) and SSA of PBC450 and PBC600 remarkably increased, the CEC increased 9.1% and 75.7%, while the
pH and Zeta potential remarkably decreased. Herein, the CEC and SSA were the main influenced factors in the AN adsorption.
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Table 1 Isotherm constants for NHi adsorption onto biochars
Freundlich 2%} Langmuir 2%
Ky R? Q. K R? Ry,
BC300 0.136 0.993 29.07 0.004 8 0.980 0.474~0.982
PBC300 0.120 0.993 3098 0.0040 0.983 0.516~0.985
BC450  0.317 0.978 3141 0.0059 0.989 0.423 ~0.982
PBC450 0.188 0.996 3329 0.0047 0990 0.477~0.985
BC600  0.196 0.994 26.58 0.0063 0.966 0.406~0.976
PBC600 0.143 0.995 2821 0.0050 0.959 0.461~0.981
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Figure 1 Adsorption isotherms for NHi onto biochars
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Table 2 Adsorption kinetic parameters for NHi onto biochars

We— g 12 B8 WE— S 1B

Q. R Q. R
BC300 0.774 0.988 0.780 0.991
PBC300 0.785 0.982 0.796 0.990
BC450 0.808 0.988 0.811 0.989
PBC450 0.855 0.983 0.876 0.996
BC600 0.691 0.983 0.696 0.984
PBC600 0.750 0.995 0.755 0.997
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Figure 2 Adsorption kinetics and modeling for NH: onto biochars
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Figure 3 SEM of different biochars
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Table 3 Pore structure , specific surface area parameters of the biochar

MR BET HRMBUn g SMILABYen g Plot ML R B g Plot BALABYem’ ¢ FHALAR/m
BC300 2.558 0.007 97 — — 12.460
PBC300 2.435 0.007 03 — — 11.556
BC450 6.276 0.013 6 0.293 0.000 003 8.666
PBC450 7.609 0.015 3 0.436 0.000 049 8.051
BC600 12.788 0.022 3 4.437 0.001 96 6.919
PBC600 42.822 0.044 9 19.175 0.008 66 4.194
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Figure 4 The FTIR spectra of different biochars
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