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Abstract: Biochar has been reported as a useful adsorbent of organic contaminants. Here, reed, cotton stalk, and bamboo willow
were selected as feedstocks to produce biochars via oxygen-limited or aerobic methods for carbonization. The obtained biochars were
first characterized for their physical and chemical properties and then investigated for their performance in adsorbing oxytetracycline
(OTC) and sulfamethoxazole (SMX). It was found that both feedstocks and carbonization methods affected OTC and SMX
adsorption. Reed and cotton stalks were better carbonized under oxygen—limited conditions to produce biochars (O,-limited biochars),
whereas bamboo willow was suitable to produce biochars via aerobic carbonization (aerobic biochar). The aerobic biochar adsorbed
11.98 and 10.12mg/g of OTC and SMX, respectively, from a solution with an initial concentration of 50mg/L of the biotics. Batch
adsorption experiments and the Fourier transform infrared spectroscopic analysis indicated that m-m electron donor-acceptor
interaction was the primary mechanisms for OTC and SMX adsorption on the aerobic biochar. Electrostatic attraction further
promoted OTC adsorption on aerobic biochar at high pHs, whereas pore filling could contribute to SMX adsorption. This work
showed that aerobic biochar were better adsorbents of OTC and SMX than O,-limited biochars, and suggested that biochar
adsorbents can be tailor-made for different contaminants by judicious selection of feedstocks and carbonization processes.
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Table 1 Basic properties of OTC and SMX
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Table 2 Specific surface area, zero point charge and element compositions of biochars
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MR SEUNAT ¢ 16.0 28.23+0.719  45.45£0.03 2.32+0.04 0.80+0.01 23.20 0.383 0.613 6.72
MRAE AT A 25 262.2 24.15£1.405  60.30+£0.01 1.87+0.01 0.52+0.01 13.16 0.164 0.372 9.53
FRAE S 250k 82.5 53.97+0.754  32.49+0.33 1.21+0.03 0.58+0.01 11.75 0.271 0.447 8.45
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Table 3 Kinetics fitting parameters for OTC and SMX adsorption ontobiochars
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FE . k . k N
" 4 o R 1 : R a b R
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B T MR -OTC 8.29 0.1587 0.7587 8.72 0.0213 0.8625 185.58 1.3763 0.9732
WEAE AT MR -SMX 4.68 0.3767 0.8449 4.82 0.1126 0.8988 1830.99 3.0579 0.9571
FREMTHIR-OTC 6.22 0.0208 0.8303 6.5137 0.0530 0.9025 2.2295 1.2585 0.9726
PRSP0 2k -SMIX 1.15 0.4650 0.9703 1.1617 1.1079 0.9794 >10* 34.7222 0.9948
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Table 4 Parameters of OTC and SMX adsorption onto biochars
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" gm(mg/g)  Ki(L/mg) R Ke(mg' "L"/g) 1/n R br Kr R
WA R -0TC 15.23 0.091 0.8244 4.816 0.2111 0.9591 1082.19 3.0448 0.9034
TR -SMX 10.07 0.344 0.7176 4.418 0.1713 0.9893 2335.13 93.755 0.9415
AT IR -OTC 14.65 0.089 0.9049 3.428 0.2737 0.9900 983.93 1.541 0.9891
R4 TR -SMX 7.34 0.040 0.8193 1.480 0.2764 0.9825 2360.40 1.916 0.9397
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Fig.5 Isotherms OTC and SMX adsorption on biochars
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