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Adsorption of As( IIl) in Water by Iron-loaded Graphene Ox1de Chltosan 7=
ZHAO Chao-ran' , SHAN Hui-mei' " , ZENG €hun-ya', ZHANG Jin-xian' PENG Sanlxi2 4
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Abstract ; Ba%ed“ on'the principle of self- a%sembly, graphene ‘oxide, chitosan, and, FeC -6H, 0 were mixed to prepare graphene ()dee—
chitosan coated iron-demposite particles (Fe@GOCS) Batch static experiments were carried out to investigate the kinetigzvand
thermodynamic, characteristics of As( 1) adaqrptlon |and to identify the adsorptionsmechanism. Results showed that the iron on the
GOGs was/ malnly in'the form of a-FeO (OH ) The As( III') #adsorption capacity increased with deereasing pH, and the highest
adsorption capacily occurred at pH 3. After approximiately 45h,_-A';( Il) adsorption reached equilibrium under the conditions of pH 3
and a témpérature of 298. 15, 308. 15, and 318. 15 K. The maximum adsorption capacity was 289. 4 mg-g™"' for an optimal dosage of
adsorbents of 1.0 g-L~'. After five times of repeated adsorption-desorption, the adsorption capacity increased slightly. The
thermod};namic parameters showed that AG® <0, AS® >0, and AH® >0, thus indicating that As( Il ) adsorption on Fe@GOCS was a
spontaneous, endothermic, and entropy-increasing reaction, and that a higher temperature was more favorable for As( Il ) adsorption.
The pseudo-second-order model provided a good fit of the As(Ill) adsorption kinetics for Fe@GOCS. Compared to the Langmuir
isotherm, As(Ill) adsorption experimental data fitted better to the Freundlich and Sips models. In combination with the
characterization results, it was found that ion exchange and surface complexation were the main mechanisms of As( Il ) removal from
aqueous solution using Fe@GOCS.

Key words ; graphene oxide; chitosan; adsorption; As( IIl) ; iron
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Fig. 1 XRD patterns of the materials
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Fig. 2 FTIR spectra of the materials

- —CONH—.

H G Fe@GOCS 3L T 4H k9 19 3 AN B b 4%
fiEWe, v 886.2 om ™' I 792.2 em ™' {37 #7351 K
a-FeO(OH) H 0—H H’JEV\J%HE%%HH}J&@J [l

L

1M 631.2 cm ™' J& Fe—O [4FAE U6, X H W B As (T
S AP R I O—H | Fe—O $RAEMAE M 52 37 5
AR T A% (883. 6, 789.2 F1599.5 em ™) , 1M
S 5[ RN B 3 Fe@GOCS Y a-FeO (OH).
XOT L A 2 5 715 J 1 T 30 e W B F5 O—HL THIY
AT AT Fe—O 0643551 [ U 5 0 Ay R 30 19 30t 2507
E(887.0, 792.2 F1630.7 em™"). [AH} a-FeO (OH)
BYRFARIGE R 658 3R XRD H Y4518 —3K
2.1.3 SEM FI EDS 43#Hr
XIAPEHE R T SEM #E47 RAE, 45 3 WLIEL 3. R
Mﬂir“m Fe@Gocs%Eﬁfﬁiﬂﬁﬁﬁﬁ,ﬁFﬂﬁ
s WRBRH ISR e, 32 T X S A4S A i, &6 4y i
Eﬁﬁﬁtﬂi{ﬁﬁj\%ﬁ%—%@%&dm%%ﬁ EDS 4t
SERLRIA (I 4) BV Fe SRR 8R#A%, A
As A77E , FEXTIRBRRT R ARR T O 'ﬁ Fe ;p%ﬁf =4
S5 N W R O/Fe =0. 89 %’c&ﬁ)‘ 54,
Tﬁ%%i"%ﬂﬂ;ﬁﬁﬂwﬁfms( ) 17T/ (i
ﬁﬁ?rﬁzﬁlgmliﬂ@ Ojl,)iaﬁa\ﬁtﬂ / /ﬂ )
& &

h

1pm

El3 Fe@GOCSWHiAs( ) Bi/EH) SEM &
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As(ID) e iz

et PRI B 5

W B A pH HE/K /gL P Jmgeg! Sk
BT BT R 3.0 318 1 ~200 1.0 289.4 RWFH
Ak BIR@ BRERE Y 7.0 293 5~50 0.5 42.3 [26]
As( 1) BN a-Fe, O, 5o R MRk 5.0 303 10 ~ 100 5 9.4 [27]
YK T BRI SR A A BRI 7.0 298 1~15 2.5 35.8 [28]
BR-7e B 8.0 298 0.3~1.0 0.2 6.8 [29]
SERBE-GIRFAN 6.0 298 0 ~250 0.5 114.9 [30]
BRER A B A/ FE TR 7.0 298 0~50 1.0 54.2 [31]
FHRAT A P A 4.0 298 5 ~100 1.0 65. 2 [32]
SERBE-HA R R A A 7.0 298 5~80 1.0 56.5 [33]
As( 1) 257 B i M S fh A7 B0 7.0 318 10 ~ 100 0.4 148.1 [34]
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