Journal of Advances in Physical Chemistry #JB{V. 223 &, 2016, 5(4), 105-111 Hans XM
Published Online November 2016 in Hans. http://www.hanspub.org/journal/japc
http://dx.doi.org/10.12677/japc.2016.54012

The Research of Purification Wastewater
Containing Cd?* and RhB Dye by a
One-Pot Photocatalytic Method

Ying Xiao, Wenfei Guan, Wen Ma, TingJiang Yan"

College of Chemistry and Chemical Engineering, Qufu Normal University, Qufu Shandong
Email: ‘tingjiangn@163.com

Received: Oct. 29", 2016; accepted: Nov. 15", 2016; published: Nov. 18", 2016

Copyright © 2016 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

This work proposes a one-pot photocatalytic method to purify wastewater containing Cd?* and
RhB dye. In briefly, by addition of phosphates to immobilize cadmium ions, CdsH;(P04)4+4H.0 pre-
cipitates were initially formed. The CdsH2(P04)4+*4H20 could be excited by UV to generate active
species and then degraded RhB in situ, addressing the simultaneous removal of Cd?* and RhB solu-
tion. The effect of cadmium ion species, phosphate type and light irradiation on the structure of
the formed products and the removal performance for Cd?*-RhB solution was investigated. The
results showed that all cadmium ions such as Cd(CH3C00);, CdSO4 and Cd(NO3). could be immobi-
lized to form CdsH:(P0)4+4H:0, which indicated the activity order for RhB as Cd(NO3). > CdSO,4 >
Cd(CH3C00)2. Three phosphates like NazP0O4, Na,HPO4 and NaH;PO4 could immobilize cadmium
ions to obtain CdsH:(P0)4-4H-0 that possessed the activity order for RhB as Na3;P0. > NaH,PO, >
Na;HPO4. In the absence of UV light and photocatalyst, RhB could not be degraded.
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Figure 1. The one-step photocatalytic purification route for solutions containing Cd?* and RhB
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Figure 2. The spectral changes of RhB as a function of irradiation time under UV light
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Figure 3. XRD and SEM images of CdsH,(PO,4)4-4H,0
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Figure 4. (a) XRD images of the samples derived from different Cd?* and (b) the photocatalytic curves for RhB degradation
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Figure 5. (a) XRD images of the samples derived from different PO} and (b) the photocatalytic curves for RhB degrada-
tion
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Figure 6. (a) XRD images of the samples derived from light irradiation or in dark; (b) the curves for RhB degradation
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