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Fig. 1 SEM images((a)—(c)) and EDS pattern(d) of ATP-AZVI composite (Fig. 1(a) inset is SEM image of crystalline ZVI,

Fig. 1(b) inset is TEM image of AZVI)
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Fig.2 N, adsorption-desorption isotherms of materials(a) and pore size distribution curves of materials(b)

=1 AR BET MlA4S
Table 1 Results of BET analysis for materials

Material Specific surface area/(m*-g™") Total pore volume/(cm®-g™") Average pore size/nm
ATP 58.54 0.17 5.89
ATP-ZV1 11.19 0.14 27.09
ATP-AZV1 35.86 0.17 13.12
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Fig. 4 Contact angles of ATP-AZVI(a) and ATP-ZVI(b), AFM images of ATP-AZVI(c) and ATP-ZVI(d)
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Fig. 5 Hysteresis loop spectrum of ATP-AZVI
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Fig. 6 Color development effect of ATP-AZVI and ATP-ZVI on Cr( VI)(a), removal of Cr( VI) by different materials(b),
adsorption kinetics of Cr(VI) onto different materials(c) and pH changes of Cr(VI) removal by different materials(d)
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Fig. 7 Effect of pH on removal of Cr(VI) by ATP-AZVI(a), Zeta potential diagrams of ATP-AZVI and ATP, effect of cations
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Fig. 8 Effect of initial mass concentration on removal of Cr( VI) by ATP-AZVI(a) and effect of ATP-AZVI dosage on

removal of Cr(VI) by ATP-AZVI(b)
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Fig. 9 XRD patterns((a), (b), (¢)) of material and Cr(VI) removal performance((a’), (b"), (c")) of different materials within 30
min: (a), (a") Hebei; (b), (b") Henan; (c), (¢') Jiangsu
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Fig. 11 SEM images((a), (b)) and TEM images((c), (d)) of ATP-AZVI after Cr(VI) adsorption
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Fig. 12 Effects of cycles on Cr(VI) removal by ATP-AZVI and ATP-ZVI(a) and removal rate of Cr(VI) by different cycle
times(b)
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Removal of Cr(VI) in aqueous solution by
amorphous zero-valent iron supported on attapulgite

ZHENG Chun-li', LIN Zi-shen', WANG Hui?, WANG Zhen-xing**

(1. Department of Environmental Science and Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
2. Jiangsu TST professional testing Co., Ltd., Sugian 223800, China;
3. South China Institute of Environmental Sciences, MEE, Guangzhou 510655;
4. State Environmental Protection Key Laboratory of Water Environmental Simulation and Pollution Control,
Guangzhou 510655)

Abstract: Amorphous zero-valent iron (AZVI) was loaded on the surface of attapulgite (ATP) by liquid phase
reduction method to prepare ATP-loaded AZVI composite (ATP-AZVI). We investigated the removal
characteristics of Cr(VI) by ATP-AZVI, and characterized the composite materials by means of scanning electron
microscope(SEM), atomic force microscope(AFM), X-ray diffraction(XRD) and N, adsorption-desorption
measurement(BET) to verify the reliability of loading and the mechanism of Cr(VI) removal. The results show that
the AZVI is dispersed on the surface of the attapulgite, and the agglomeration effect is relieved. Compared with
the crystalline zero-valent iron loaded ATP composite (ATP-ZVI), ATP-AZVTI has a larger specific surface area and
better hydrophilic property. ATP-AZVI has good removal effect on Cr(VI), 97.4% of Cr(VI) can be removed after
30 min of reaction, and experiments proves that AZVI-loaded attapulgite has strong applicability. The removal
mechanism study shows that ATP slows the agglomeration of AZVI and accelerates the electron transfer. Cr(VI) is
reduced to Cr(IIl) and then precipitates with Fe(IIl) on the surface of the material, thus achieving the purpose of
removal.
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