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Fig.1 Schematic illustration of the preparation of Fe;0,/C nanoparticles and their application in the removal of

Rhodamine B in aqueous media
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Fig.4 Adsorption kinetics of Rhodamine B onto Fe,0,/C
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Fig.5 Kinetic models of Rhodamine B adsorbed onto Fe;0,/C
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Fig.8 Adsorption isotherm models for Rhodamine B adsorbed onto Fe,0,/C
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Fig.9 Effect of adsorbent dosage on the removal efficiency of Rhodamine B

2.6 W BRI AR

£ Fey 0,/C 1 BURR R B 76 W B r b S22 FH 12 W R 590 1) B A DARBORE P26 Oy 32 8 FH 1930 4 e
FEAE 5 A R MR A B R R 3R E I Fe, 0,/ C TEAS AR IR BB ALK y-Fe, 0, FF LIAE
BEAFA T IEIFAE G Fe, 0,/ C A ASWF50R AR B2 FHI B AN Fey O,/ C A1 TH P HIZK #4
T LA 25 05 A 5 A 7 0 T e 1) P A T B AR PRI B AT PR B AR TR B ) e AL G T BT e 1)
LR, HFAE S Fe, 0,/C/C XTEPH B A S0 LR & 10 2 W57 #AE — IR 19 Fe,0,/C/C I
Fe,0,/C Wt Ji2g 0%t e E, 2 PHEH B IRIRIR B340 8 me- L' WBH 53R 5 mL, R IAFSO mL.
H P 10 7T %R, T2 S P VR R 70 R 0 16 a1 52 o sk 3 BT AR AT A — 90 8l 3 2 B A TS 4D 45 21 1Y)
HRE L b0, cc =0. 1628 Fl ky, o o =0.1064. & 11 J& Fe,0,/C/C Hl Fe,0,/C W FHH B (R P
PHAUG, AT A Fey0,/C FRAE G BTG P2 R BE A3 I W B 3 4 a1

4.0
35F
3.0F
=~ T 25h
o &
g £ 20p
3 S st
- Fe,0,/C/C Lor A Fe;0,/C/C
e Fe;0,/C 05hH e Fe,0,/C
0 Il | 1 1 J 0 | | | | | | |
0 50 100 150 200 0o 2 4 6 8§ 10 12 14
t/min 05 /min®-3
10 FRAJSBRRDG 27 PHI B Y 11 FEA A BRSO P B 3l )2
BRI EET W PR 1 N 9 L
Fig.10  Adsorption kinetics of Rhodamine B onto Fig. 11 Intra-particle diffusion fitting for adsorption
the regenerated adsorbent kinetics of Rhodamine B onto the regenerated adsorbent
+ oA
3 45

(1) Fe,0,/C BABNTRENE, /T LB B KSR, PERE T tal 2 S DRos ) /900 70 25, b B
TR G IEAE BB A AL IR.

(2)Fe,0,/C 455 T AKALT TGRS A0 AT DKL TR Y L2 T BURITG 1 5 1) g R o 2
15 Fey 0,/ C A HIRME B8 14 [] I bR 1 1) 057 B~

(3)Fe,0,/C G R GG ICTE  7EME {5 ey B rh AN 207 A A T W J5 , SR PR30 A TR IR 5]

(4)Fe,0,/C AR AT A ISR BT, seflie 70 fhik SO s R shos, T IR R M 2K,
FLE I TR R0 B g ) 25 R



113 TRBFRLE Fe, 0,/C GURKLT Il 25 S EX K 2 FHH B 19 28R 1675

(1]

[4]
[5]
[6]
[7]
[8]
[9]
[10]
[11]
[12]

[13]
[14]

[15]

[16]

[17]

[18]
[19]

2 % X #
Martinez-Huitle C A, Brillas E. Decontamination of wastewaters containing synthetic organic dyes by electrochemical methods: A general
review[ J]. Appl Catal, B, 2009, 87:105-145
JuDJ, Byun I G, Park J J, et al. Biosorption of a reactive dye ( Rhodamine-B) from an aqueous solution using dried biomass of activated
sludge[ J]. Bioresour Technol, 2008, 99.7971-7975
Luan J F, Li M, Ma K, et al. Photocatalytic activity of novel Y,InSbO; and Y,GdSbO, nanocatalysts for degradation of environmental
pollutant Rhodamine B under visible light irradiation[ J] . Chem Eng J, 2011, 167.:162-171
Jordi L, Josep S, Joan L. Experimental and modeling study of the adsorption of single and binary dye solutions with an ion-exchange
membrane adsorber[ J]. Chem Eng J, 2011, 166:536-543
Kang Q, Gao B'Y, Yue Q Y, et al. Residual color profiles of reactive dyes mixture during a chemical flocculation process[ J]. Colloid
Surface A, 2007, 299 :45-53
Irama M, Guo C, Guan Y P, et al. Adsorption and magnetic removal of neutral red dye from aqueous solution using Fe; O, hollow
nanospheres| J|. J Hazard Mater, 2010, 181:1039-1050
BEHY, BILE, REek, % B HITERD Cu 1) MWMHERL)]. 8L, 2012, 31(1) :64-68
FEM, BUK, BT, 5F. WS RERAURE WM KBS B BBFSE[T]. PEERERE, 2008, 28(11) :1009-1013
Shen D Z, Fan J X, Zhou W Z, et al. Adsorption kinetics and isotherm of anionic dyes onto organo-bentonite from single and multisolute
systems[ J]. J Hazard Mater, 2009, 172.:99-107
Wei L L, Wang K, Zhao Q L, et al. Kinetics and equilibrium of adsorption of dissolved organic matter fractions from secondary effluent by
fly ash[ J]. J Environ Sci Eng, 2011, 23(7) :1057-1065
ErdemY, Gulay B, Mehmet Y A, et al. Preparation of poly (acrylic acid) containing core-shell type resin for removal of basic dyes[J].
J Chem Technol Biotechnol, 2011, 86:699-705
Nanseu-Njiki C P, Dedzo G K, Ngameni E. Study of the removal of paraquat from aqueous solution by biosorption onto Ayous ( Triplochiton
schleroxylon) sawdust[ J]. J Hazard Mater, 2010, 179 :63-71
Deng H, Li X L, Peng Q, et al. Monodisperse magnetic single-crystal ferrite microspheres[ J]. Angew Chem Int Ed,2005,44.2782 -2785
LY, Xu X Q, Qi D W, et al. Novel Fe;0,@TiO, core shell microspheres for selective enrichment of phosphopeptides in
phosphoproteome analysis[ J]. J Proteome Res, 2008, 7:2526-2538
Hu H B, Wang Z H, Pan L. Synthesis of monodisperse Fe; 0, @ silica core-shell microspheres and their application for removal of heavy
metal ions from water[ J]. J Alloy Compd, 2010, 492 .656-661
Wang Z F, Guo HS, Yu Y L, et al. Synthesis and characterization of a novel magnetic carrier with its composition of Fe; 0,/ carbon using
hydrothermal reaction[ J]. J Magn Magn Mater, 2006, 302:397-404
Zhang S X, Niu HY, Hu Z J, et al. Preparation of carbon coated Fe; O, nanoparticles and their application for solid-phase extraction of
polyeyclic aromatic hydrocarbons from environmental water samples[ J]. J Chromatogr A, 2010, 1217 ;4757-4764
HHIER, WM, TR, AR SR A RO As( V) I RBRITTEL)]. FRBEALAE, 2011, 30(8) :1396-1404
AR, WRARTE TR PR MK P B BTSR[], BRPSRHE RS, 2008, 6(26) :95-98

Preparation of carbon coated Fe,O, nanoparticles and their application

in the removal of Rhodamine B in aqueous media
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ABSTRACT

Carbon coated Fe,O, nanoparticles ( Fe;0,/C) were prepared by the solvothermal and hydrothermal

method, and successfully applied to the removal of Rhodamine B ( RhB) in aqueous media. The magnetic

nanoparticles were characterized by scanning electron microscopy ( SEM) and Fourier transform infrared

spectroscopy (FTIR). Adsorption kinetics, adsorption isotherm as well as the effect of adsorbent dosage on

removal efficiency were systematically investigated. The adsorption reached equilibrium after 3 h with a

maximum adsorption amount of 13.23 mg-g¢~'. Langmuir and Freundlich adsorption models were adopted to

explicate the interaction of RhB and Fe;0,/C. Adsorption kinetic followed pseudo-second-order reaction

kinetic expression. It was shown that Fe;0,/C nanoparticles possessed excellent magnetic properties and

adsorption capacity. They removed RhB rapidly and effectively with the removal efficiency over 90%.

Additionally, Fe,0,/C nanoparticles are re-usable, low cost and environmentally friendly.

Keywords: Fe, 0, nanoparticle, activated carbon, Rhodamine B, adsorption.



