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Abstract

The composite nanoparticle consisted of zinc ferrite and hematite (ZnFe,04-Fe;03) was prepared
through a simple co-precipitation method. Then ZnFe;04-Fe;03 was modified with polyaniline
(PANI) via UV-assisted chemical oxidation polymerization to fabricate the composite photocata-
lysts (ZnFe;04-Fe;03/PANI). And the products were characterized by X-ray diffraction, infrared
spectroscopy, ultraviolet spectrometer, scanning electron microscopy and vibrating sample mag-
netometer. Besides, the effect of the aniline amount on composition, absorption, morphology and
photocatalytic efficiency of the composite photocatalysts was investigated. The results show that
with the increase of the amounts of aniline in the synthetic process the composites present vari-
ous morphologies including small nanoparticle, big granular nanoparticle, and nanofiber. At the
same time, the mass content of PANI in the composite is enhanced, and the composite owns im-
proved visible light-harvesting ability and photocatalytic activity under visible light irradiation.
The degradation rate of rhodamine B (RhB) was up to 75.5% after 120 min. Ferromagnetism ma-
kes ZnFe;04°Fe;03/PANI susceptible to magnetic field and easy to be collected magnetically for
iterative use. 64.4% RhB was degraded when the photocatalyst was used after 4 times.
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B RS A3 L S U BE (SEM) LR RE KBS, A i T (91 22 B Lakeshore 7404 RURZNFE il 1+
(VSM, ki 5 25°C)Mt: FH Nicolet Nexus 670 U f# 37 H-AZ 2T 4G (FTIR, KBr J£ 7)1 Shimadzu
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Figure 1. XRD partens (a) and morphology (b) of ZnFe,04-Fe,03
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Figure 2. The magnetic hysteresis loop of ZnFe,0,-Fe,O5 at room temperature
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Figure 3. UV-Vis (a) and IR (b) spectra of ZnFe,0,Fe,03;, PANI and ZnFe,0, Fe,O3/PANI
composites prepared with different amounts of ANI

[ 3. ZnFe,0,-Fe,03. PANI A4S [E] 75 B% FH 2 5% #Y ZnFe,0,-Fe,05/PANI B9 UV-Vis ()F1 IR
(b)igk
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ZnFe,0,-Fe,05/PANT E I NE K R FHIERLR (c, d), 24 ANI ISR 0.6 g B’ & &5 N4k e, ), 2
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Figure 4. SEM images of ZnFe,O4Fe,Os/PANI prepared with different
amount of ANI: (a, b) 0.075g. (c,d) 0.15 g. (e, f) 0.60 g

4. N[ ANI Fi E##%&H#Y ZnFe,0, - Fe,04/PANI f SEM it & . ANI FH £ :
0.075g (a, b); 0.15g(c, d); 0.60g (e, f)

ZnFe,0,-Fe,05/PANI 1 PANI 2 % I AH G . FRATTIL 11 £ Bl 28 A1 0 58 B Ak 5 S8 A0 TR G v ] DL 4%
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() RG24 o AF A RIUERIETE, XTI Lk ZnFe,04-Fe 03, TEAMIFIAMEIAAE T ZnFe,0,4-Fe,05/PANI 117
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Figure 5. Photocatalytic degradation of RhB in aqueous sus-
pension of ZnFe,O4Fe,0; and ZnFe,O4-Fe,03/PANI under
visible light irradiation
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Figure 6. The magnetic hysteresis loop of ZnFe,0, Fe,O3/
PANI at room temperature and the sample images before and
after magnetic separation (the insert)
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I3 BUE RhB 7KV 34T A

A PR AR I SR i A R S PR RE ) — AN E B SR AR . €] 7(2) 29 ZnFe,04-Fe,05/PANI (AN = 0.15
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Figure 7. Reusability of ZnFe,0,-Fe,0/PANI for the degradation of RhB under visible light ir-
radiation (a) and the IR spectrum of the recycled photocatalyst (b)

7. ZnFe,04Fe,05/PANI 7ER] DL L FERE RhB B E & 155 A 1% B (a) A RIS HEAL AT IR
&(b)

4, 4Eig

AL CIIEGTHETE ) & R Bk B E ZnFe 04 Fe,05 B A 9K KL T JEURE, Jlid 54N e Bl b A B AL T
% 1 ZnFe,0,Fe,05/PANI E A6 . JRAFMEIIE SR R 1AL K AT G AR SR ek
RhB M= RACR . B R AN, #S KR SW B S BN, EaMrEa b Nk N
KBKL ELAEGPKERYE, XEa] WOG R SCZ#T AR W] UL R OGP Ze Rl RhB RO TERE MG 5R . HA Bk
AR B2 R AR T AR B SO B AL T, A2 4 OB SR TRTAT A 7 PR3 PSR Bl I
HEMWH RiFptb e . ZnFe,0,Fe,05/PANI EAHI & FIE . A 5 B ERe s, #—D1k
AAZARE A TR (1 2L RSORN 265 ) FEAF T H S AN R SR AT WL R KR B A RS, A B AT P AN i P A
FR P T AT IO GHE A B g A5 LA RHE K B 82 P A e o

¥ oM
SRV T I K 27 S8 AR I & 391 H (5)201206) A1 A S2596 151 H (2013-55) ) %5 B«

BE L (References)

[1] McDonald, KJ. and Choi, K.S (2011) Synthesis and photoelectrochemical properties of Fe,0s/ZnFe,0O, composite
photoanodes for use in solar water oxidation. Chemistry of Materials, 23, 4863-4869.
http://dx.doi.org/10.1021/cm202399¢

[2] Xiong, P., Chen, Q., He, M.Y., et al. (2012) Cobalt ferrite-polyaniline heteroarchitecture: A magnetically recyclable
photocatalyst with highly enhanced performances. Journal of Materials Chemistry, 22, 17485-17493.
http://dx.doi.org/10.1039/c2jm31522j

[3] Hidalgo, D., Bocchini, S., Fontana, M., et al. (2015) Green and low-cost synthesis of PANI-TiO, nanocomposite me-
soporous films for photoelectrochemical water splitting. RSC Advance, 5, 49429-49438.

[4] SKEEA, #hBeT, £I 55 (2001) HRALAIBK AR MEATBOC IRV TT. FE4 0170 S5 T Z 5K, 1, 26-31.

[5]1 Li, J., Tang, H.Q., Zhang, A.Q., et al. (2007) A new strategy for the synthesis of polyaniline nanostructures: From na-
nofibers to nanowires. Macromolecular Rapid Communications, 28, 740-745.
http://dx.doi.org/10.1002/marc.200600810

[6] Shenoy, S.D., Joy, P.A., Anantharaman, M.R., et al. (2004) Effect of mechanical milling on the structural, magnetic
and dielectric properties of coprecipitated ultrafine zinc ferrite. Journal of Magnetism and Magnetic Materials, 269,
217-226. http://dx.doi.org/10.1016/S0304-8853(03)00596-1

[71 Yao, C.W., Zeng, Q.S., Goya, G.F., et al. (2007) ZnFe204 nanocrystals: Synthesis and magnetic properties. Journal of



http://dx.doi.org/10.1021/cm202399g
http://dx.doi.org/10.1039/c2jm31522j
http://dx.doi.org/10.1002/marc.200600810
http://dx.doi.org/10.1016/S0304-8853(03)00596-1

ZnFe204-Fe203/PANI & &M R 4% 22 ] WG AE L A

(8]
(9]

[10]

[11]

[12]
[13]

[14]

Physical Chemistry C, 111, 12274-12278. http://dx.doi.org/10.1021/jp0732763

Burghart, F.J., Potzel, W., Kalvius, G.M., et al. (2000) Magnetism of crystalline and nanostructured ZnFe,O,. Physical
B, 289-290, 286-290. http://dx.doi.org/10.1016/S0921-4526(00)00394-X

Hu, D., Chen, M., Gao, Y., et al. (2011) A facile method to synthesize superparamagnetic and up-conversion lumines-
cent NaYF,:Yb, ETm@SiO,@Fe;0, nanocomposite particles and their bioapplication. Journal of Materials Chemi-
stry, 21, 11276-11282. http://dx.doi.org/10.1039/c1jm11172h

Ahmada, H., Kumara, K., Rahmana, M.A,, et al. (2013) Preparation and characterization of conducting polyaniline
layered magnetic nano composite polymer particles. Polymers for Advanced Technologies, 24, 740-746.
http://dx.doi.org/10.1002/pat.3138

Amarnath, C.A., Venkatesan, N., Doble, M., et al. (2014) Water dispersible Ag@polyaniline-pectin as supercapacitor
electrode for physiological environment. Journal of Materials Chemistry B, 2, 5012-5019.
http://dx.doi.org/10.1039/C4TB00739E

Choudhury, A. (2009) Polyaniline/silver nanocomposites: Dielectric properties and ethanol vapour sensitivity. Sensors
and Actuators B, 138, 318-325. http://dx.doi.org/10.1016/j.snb.2009.01.019

Li, D. and Kaner, R.B. (2007) How nucleation affects the aggregation of nanoparticles. Journal of Materials Chemistry,
17, 2279-2282. http://dx.doi.org/10.1039/b700699¢c

Zhang, H., Zong, R.L., Zhao, J.C., et al. (2008) Dramatic visible photocatalytic degradation performances due to
synergetic effect of TiO, with PANI. Environmental Science & Technology, 42, 3803-3807.
http://dx.doi.org/10.1021/es703037x



http://dx.doi.org/10.1021/jp0732763
http://dx.doi.org/10.1016/S0921-4526(00)00394-X
http://dx.doi.org/10.1039/c1jm11172h
http://dx.doi.org/10.1002/pat.3138
http://dx.doi.org/10.1039/C4TB00739E
http://dx.doi.org/10.1016/j.snb.2009.01.019
http://dx.doi.org/10.1039/b700699c
http://dx.doi.org/10.1021/es703037x

	Preparation and Visible-Light Photocatalytic Performance of ZnFe2O4∙Fe2O3/PANI Composites
	Abstract
	Keywords
	ZnFe2O4∙Fe2O3/PANI复合材料的制备及可见光催化性能
	摘  要
	关键词
	1. 引言
	2. 材料和方法
	2.1. 试剂及仪器
	2.2. ZnFe2O4∙Fe2O3纳米粒子的制备
	2.3. ZnFe2O4∙Fe2O3/PANI的制备
	2.4. 材料的表征
	2.5. RhB的光催化降解

	3. 结果分析及讨论
	3.1. ZnFe2O4∙Fe2O3纳米粒子的表征
	3.2. ZnFe2O4∙Fe2O3/PANI的制备和成分确认
	3.3. 苯胺用量对ZnFe2O4∙Fe2O3/PANI的组成、形貌和光催化性能的影响
	3.4. 复合光催化剂的磁学性能和重复使用性能

	4. 结论
	致  谢
	参考文献 (References)

