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Visible Photocatalytic Degradation of Rhodamine B Using Keggin-
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Abstract In order to remove aquatic organic dye contaminants utilizing the inexpensive and inexhaustible
solar energy, the Keggin-type Cr(Ill)-substituted heteropolyanion PW;;03Cr(III)(H,0)'~ (PW,,Cr) was
used as a photocatalyst. The photocatalytic degradation of rhodamine B (RhB) by PW,Cr under visible light
irradiation was investigated in details in this study. At the same time, influences of the initial RhB concen-
tration, the PW,Cr concentration and the solution pH on the photocatalytic degradation rate of RhB were
also examined. The interaction between PW;;Cr and RhB was scrutinized using visible absorption spectrum
and fluorescence emission spectrum. A visible photocatalysis mechanism of PW,Cr for RhB photodegrada-
tion was proposed. It was found that 100% of RhB degradation and 32% of TOC removal were reached
when the solution containing 50 pmolsL ™' PW;,Cr and 10 pmolsL ™' RhB was exposed to visible-light irra-
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diation for 120 min. The coordination interaction between PW;;Cr and RhB occurs readily at pH<<3.5 and a

high PW,Cr concentration, which leads to a slow RhB degradation rate. In contrast, the degradation rate of

RhB is rapid at the PW;;Cr concentration of 50 prnol°L71 and near neutral solution.

Keywords Cr(III)-substituted heteropolyanion; homogeneous photocatalysis; thodamine B; TOC; visible

light degradation
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Figure 1 Molecular structure of Rhodamine B
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Figure 2 c¢/cy-t curves of RhB degradation
(a) 10 pmmolsL ™' RhB, 200 W halogen lamp; (b) 10 pmolsL ' RhB+50
pmolsL ' PW;,Cr, 200 W halogen lamp (and inset); (c) 10 pmolsL ' RhB+
50 pmolsL ! PW,Cr, dark
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Figure 3 Visible spectrum of PW;;Cr
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Figure 4 Influence of the initial RhB concentration on the
photocatalytic degradation rate
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Figure 5 Influence of the PW;Cr concentration on the photo-
catalytic degradation rate of RhB
(a) 12.5; (b) 25; (c) 50; (d) 150; (e) 250; (f) 750; (g) 1000 pmolsL '. Other
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#&m, RhBA)A] WAFEIROGRE 28 T %, 3] 1000 pmole
L', RhBIF ] WL il 267 F AR 1, ARG 2
TR, T LA IR (A I B AL R (K 6), X R
RhB 5 PW,,Cr 2 W] /& 24£ T K P AH B 4E . Magueres
2EIBIRI Zhang S MM HRE, HZBREIN(ZA SRR
FEA A PR A 1R ) i i G R A A T AR
HOH B 22 A 4. MRAERhBRIPW, Crif) /> 7458, BA]
HED 1R I G A AEAR 1T BE /2 RhBAIPW, Cr2 1] K A=
THEER, BIAPW,Crdy 1 5 Cr(ID B A7 T H,01R
2% 5y Wl L e e AR B O T RB 4 1 45 R R A
N(C,Hs), &, JENJE 73 i A0 #1727 5 Cr(1I) 0
RAETCAL, TE AL &9, FBRB IR IER g 21

¥%.

0.7
061 PW,,Cr/(umol - L)
0
051 50
ool 250
£ 04 750
03 1000
02
0.1
0.0 '
400 500 600 700
A/mm

Bl 6 AFPW, Crik/E K 10 pmoleL ™" RhB/K M AT WL I
it

Figure 6 Visible spectra of RhB in aqueous solution containing
10 um01°L71 RhB at different PW,,Cr concentration
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Figure 7 Fluorescence spectra of RhB
(A) Changes of the fluorescence intensity of the RhB solution with PW;,Cr
concentration; (B) relationship of In (Fo/F— 1) with In[PW;,Cr] in (A)
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