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Table 1 Adsorption kinetics model parameters Table 2 Langmuir and Freundlich adsorption isotherm parameters
We—2 8 ) AR HEZ 23 ) A Langmuir Freundlich
AR AR AR xR K
e ky R e ks R I K R K¢ Im R
BC 41.540 4.355x10* 0916 15.623 7.139x10™ 0.955 288  21.02 26.55 0.807 3.52 0.33  0.953
Mn-BC  23.565 9.492x10* 0.876 23.305 1.180x10° 0.993 BC 298  31.13 1595 0.939 686 029 0.982
CTC

K-BC  38.645 1310107 0.924 58.038 6.300x107* 0.996

K-Mn-BC 53.533 1.182x107 0.958  74.746 3.350x107* 0.992

BC 17.981 9.135x10* 0.857  15.54 1.361x107 0.971

Mn-BC  21.083 9.315x10™ 0.859 20.434 1.390x107 0.995
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K-BC 38225 1.510x107 0.849 50.150 5.709x107* 0.996

K-Mn-BC 37.895 1.400x10° 0.857 51.975 6.400x10* 0.997
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FEFE AP R AR CTC  OTCHI WL it 72 , & I e
AW e XECTC , OTC YW B AT RE B 2 L Ak 2% Wi it
2.5 IR BHEFE

CTCHIOTCIH W ff S5 IR L M E Srs . L&
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W I 23 it 00 T Y 5 %) S84 T U/ N R o AR o 25 ) 4
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IR VB A2 36k 380 R 50 9 1T, DA T A S8R o ) R
BF o R I P I B R AR R AR VR B R A
W B AL A /D[R , CTC ,OTC Y 25 [ R B T

308 3591 583 0925 1274 022 0.956

288 2581 11.06 0.821 7.00 026 0.975

Mn-BC 298 2925 636 0.733 1042 021 0.946

308 42.60 592 0989 1480 0.22 0912

CTC
288 5451 090 0.753 2934 0.15 0.960
K-BC 298 6582 1.12 0819 3451 0.16 0976
308 77.14 407 0929 2883 022 0.964
288 7843 441 0926 2796 023 0.967
K-Mn-BC 298 81.74 0.89 0.849 4522 0.15 0.930
308 8921 1.20 0.845 4620 0.16 0.945
288 1248 13.88 0.670 340 0.25 0911
BC 298 2093 6.823 0.692 738 021 0.962
308  35.15 13.88 0.687  7.00 031 0.906
288 1892 670 0.889  7.16 020 0.947
Mn-BC 298 21.62 221 0.759 10.72 0.15 0.977
308 3441 975 0.693 1032 0.24 0.933
OTC

288 4252 1.02 0.793 2250 0.15 0.984

K-BC 298 55.02 1.81 0823 2263 021 0.956
308  67.84 438 0929 2124 026 0.949

288 4698 084 0750 2531 0.15 0.933

K-Mn-BC 298 5845 074 0.797 3230 0.15 0.966

308 7476 4.08 0921 23.17 027 0934
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Adsorption of Chlortetracycline and Oxytetracycline
to Modified Rice Husk Biochar

SONG Hongyou', XU Zhongjian'?, MEI Huaxian'
(1. School of Chemistry and Chemical Engineering, Hunan University of Science and Technology, Xiangtan Hunan 411201, China;

2. School of Resources, Environment and Safety Engineering, Hunan University of Science and Technology,
Xiangtan Hunan 411201, China)

Abstract: Rice husk biochar (BC) was modified using KOH and KMnQO, to obtain modified biochars K-BC, Mn-BC and co-modified
biochar K-Mn-BC. The microstructure and composition of the modified biochar were characterized using SEM, FTIR and BET. Single-
factor experiments were conducted to study the effect of biochar modification on the adsorption behavior and removal efficiency of
chlortetracycline (CTC) and oxytetracycline (OTC) by biochar before and after modification at different initial concentrations, pH values,
and temperatures. The results show that the activation of KOH can produce more carbon structural defects, increasing the specific surface
area and pore volume up to 685.99 m%/g and 0.34 cm®/g, respectively, more than double that of the original biochar. The pseudo-second-
order kinetics and Freundlich model can well describe the process of adsorption of CTC and OTC to biochar. Thermodynamic analysis
shows that the adsorption of CTC and OTC by rice husk biochar was a spontaneous endothermic process. Solution pH and divalent cations
had great influence on the adsorption. Rice husk biochar adsorbed CTC and OTC in water mainly through hydrogen bonding, electrostatic
interaction and m-m stacking. The adsorption capacity of K-BC was significantly higher than that of BC, with stronger environmental
adaptability, indicating great potential to remove CTC and OTC from water.

Keywords: modified rice husk biochar; chlortetracycline; oxytetracycline; adsorption mechanism



