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Behaviors and Mechanisms of CIP and OFL Adsorption by Magnetic¢ Blochar

ZHAO Hua-xuan', LANG Yin-hai'*"

(1. College of EnVlronmental Science and Engineering#Ocean University of China, angdao 266100 China; 2. Key‘ Lahd'ratory of
Marine Environmental Science and Ecology, Ministry 6f Education, Ocean Umvermty of Chlnd, Nngdao 266100, Chlnd)-.

Abstract: A magneticy teed hiochar (MBC) was fabricated through chemical coprempltatlop “first and @ub%equent pyrolysis of reed %talk
powder_prempltated with Fe** /Fe’* at 873. 15 K. The s.tru;.lure and properties of ‘the MBC were (hara(terlze(l using SEM,JBET,

FTIR, and VSM+" Adsorption experiments wepé arrigd o_ut to investigate the ddsorphon behdv19rs and mechanisms of uproﬂoxaem .
(CIP) and oﬂoxacfn (OFL) onto the MBE. The MBG possessed roughness and pores within its structure and contained a large amouit
of oxygen- contammg functional groups on“the surfage. The BET surface area of the’ MBﬂ was 25446l m’ “4g™", and the total pore volume
was 0/257 emirg ™", Thus the MBC exhibited & ‘rélatively high porosity. The adsprpion process was found to be pH and température
dependent The relatlve contributions of adsorbate species’ (catlons zwitterions, and anions) to overall adsorption varied for different
pH vglues, Thermodynamlc “parameters indicatéd that the CIP- and ‘OFL adsorption onto MBC was a spontaneous, endothermic, and
entropy-lneredslng process. Kinetics and isotherm ddtdfof CIP i OFL adsorption onto MBC were well depicted by the pseudo-second-
order model and the Tangmuir model. The equilibrium adsorptlon capacities of CIP and OFL onto MBC were 27. 84 mg-g~' and 22. 00
mg-¢ ™'} respectively. Pore-filling effects, m-m interaction between electron donors and acceptors, hydrogen bonding formation,
hydrophobic interaction, and electrostatic interaction may be important mechanisms for CIP and OFL adsorption onto the MBC.

Key words : ciprofloxacin( CIP) ; ofloxacin( OFL) ; magnetic biochar( MBC) ; species contribution; sorption mechanism
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Table 1  Basic properties of CIP and OFL
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Table 2 Physico-chemical characteristics of the MBC

— Bt sras % HRER AR PR
g C H S N 0 Fe /mz-g’1 /cm3-g’] /nm
MBC 40. 13 1. 86 5.91 0.38 27.15 24.57 254. 6 0.257 4.04
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Fig. 4 FTIR analysis spectra of the MBC
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Fig. 3 SEM images of the MBC
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TEHFE BRI B e B R, K, AR [R] i 52 e 1 W8 s 53
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Fig. 5 Effect of pH values on CIP and OFL adsorption by MBC
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R IEHLfT (MBC I S HLfT 7.7) , CEP® A
OFL* 5 MBC 3R 1F HL 4 [A] A7 7E iR HL U 7, -0 i e
Mﬂfﬁﬁﬁm TERRYEAN H R, CIP Al OFL =t

S5HP I9—F | OH Al —NH— S, AP

MBC, 21 T TALh R e IR a%ﬁfw{w
b pH A0 A A, e e T
WA UL . ol S AT ) A bt BN S

i (K, {Eﬂiﬁ) ‘“ﬁfiﬁ¥ )5 pH (EITELA 7. {fr{&--“"

G B RS b CIP* 1 OFL 2, e AT CLBAF
OFL E’J{“ﬁ@f“mﬁ&, ﬁ7k1’ﬁﬁﬁﬁl&&ﬁfr.ﬁﬂ1’ﬁ
BT 5220, Ahmed 2512 FEBF ST B S b Ak
FZ BT, & IR B 7] 7 18 B ok 2 v 2 AN T R i
H* RIS 9 OH ~, I BRI 1 P 7 Tl I A
BEZEW pH M 6.0 FHEE 9.0, Bi/KAVE B # s
MBC X CIP F1 OFL #4W it 32 s/, 24 pH >
0, W Bk 32 LL CIP~ Ml OFL™ JE A7 7E, MBC
FmiF GO AT, CIP A1 OFL™ 55 MBC (e % S
Tl A 86
T H#iE CIP 1 OFL & FIE X MBC W R
ik, ESCAIH pK,, A1 pK, 11 AR TE pH B CIP A
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