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Fig. 2 Effect of salt concentration on adsorption amount
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Table 1 Expression of selected kinetic models and isotherm models
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Table 2  Fitted results of OTC-HCI adsorption onto MAC with kinetic models

Y T/K Getreo/ (Mg ") ky/(g-(mg-min) ) R RIEE
293 248+6 (4.43£0.92)x107™ 0.893 2.64x10°
it &5 WA= XA 303 282+8 (2.27+0.44)x107* 0.933 2.88x10°
313 296+10 (3.61£0.93)x10™* 0.839 5.87x10°
T T/K A B R? IREE
293 66.643.6 30.60.7 0.994 152
Elovich )7 303 35.745.6 40.4+1.1 0.991 365
313 76.2+4.6 37.3+0.9 0.993 242
I T/K A K, R? REE
293 99.7+5.1 0.153+0.009 0.970 740
XU BT 303 89.247.2 0.189+0.015 0.955 1.91x10°
313 116+5 0.159:£0.007 0.983 613
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AT RO, RZEHB/N, TR TR L pad R o on {H N 0.791~0.925, B {H M 0.204~
0.281, MAC W ff OTC-HCl i & .53+ M £ 4> F 2 W A7 19 22 F2 . Toth 8% 5 ik Langmuir 15571
Xof 5 Mk AN Freundlich 55 78U X ICvie B2 A PR, 38 N 2 AR AR R 3G o AR R 3 BB 45 R,
J R Toth A5 7045 51] () fe AW B 1 5 SE (B 230, iR 22 fe/lN, HLEL 4 HF Toth 13814 il 28 5 52 56 il 2%
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Fig. 4 Effect of equilibrium concentration on adsorption
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Table 3  Fitted results of OTC-HCI adsorption onto MAC with isotherm models

HETY TK Geferpy/(mg-g ") K /(L-mg ") Tmiiney/ (") R REE
293 315 0.239+0.051 294+11 0.935 3.03x10°
Langmuir 303 338 0.118+0.025 33549 0.976 1.46x10°
313 402 0.262+0.077 396+27 0.872 1.18x10*

HAY TIK Qo (Mg A B R IRZE
293 315 80.7+17.6 40.7+4.3 0.925 3.49%10°
Temkin 303 338 76.2+18.6 50.3+4.9 0.936  3.92x10°
313 402 108+31 60.3+9.8 0.841 1.47x10*

] T/K 4 B n R REE
293 86.3+33.4 0.281+0.096 0.791+£0.299 0.925 2.94x10°
Koble-Corrigan 303 69.7£17.5 0.204+0.047 0.918+0.164 0.973 1.40x10°
313 111£56 0.275+0.123 0.925+0.461 0.847 1.18x10*

F TK  Goneo/(mgg™) by ny R IRIEE
293 317+40 0..419+0.424 1.52+0.78 0.929 2.79%x10°
Toth 303 345+19 0.225+0.082 1.18+0.30 0.974 1.35%10°
313 406+64 0.304+0.272 1.15+0.82 0.848 1.17x10*
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Abstract Based on the easy separation of magnetic materials and good adsorption performance of activated
carbon, a type of magnetic activated carbon (MAC) was prepared by co-precipitation and its adsorption property
toward oxytetracycline hydrochloride (OTC-HCI) was studied. The batch experiments were conducted to study
the impact factors of MAC adsorption ability and analyze the adsorption kinetics and isotherms. The results
showed that both acidic conditions and the increase of temperature were in favor of OTC-HCI adsorption, while
existence of common salt had slight influence. Adsorption amount reached 338 mg-g™' at 303 K. The adsorption
equilibrium could be fitted by Langmuir model and Toth model, and Elovich equation could accurately predict
the effect of time on adsorption amount and the effect of desorption time on the desorption amount.
Furthermore, OTC-HCl-loaded MAC could be regenerated and reused to some extent. MAC is promising to be
applied in wastewater treatment due to its good adsorption ability.

Keywords adsorption; magnetic activated carbon; oxytetracycline hydrochloride; model analysis
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