%30 % %5 E LB OB R Vol. 30 No. 5
201545 H Journal of Inorganic Materials May, 2015

X E4HS: 1000-324X(2015)05-0535-07 DOI: 10.15541/jim20140503

pH XHIKIR PR E & AR5 EE b S 1 1L P& AR 5 F1FA B B9S2

cEgE, m 2 #Fk, FEX BN Kex,
kg, B g

(Bl X% 1 RRFR, T RAGRKEAEETRTEDGEEANG L ELERE, 2. A5%F 4, N

510632)

i E: DML BB (LCM-B,WOy), JFRAE T H AL M . TEPURRAE . S5 0 AU SR AN SR, A

CAGSEEZ ] B(RB) A HFRT5 (25 mg/L, pH=4), %% T il s Bi,WO, IW I PEREMDC HEALTERE, JFERT T

RhB VW pH(1+ 4. 7+ 10) S22 1 745 7 je o3 (BR AR R A5 o 25 W], Jr il 4% Bi, WO, oAy IEASAH, WA Fi

WK 455 nm, AEHEGEE N 2.72 eV, SRR 14.7 nm, 50T 3.43; HIGE RhB R B RTG fR A 250 SR 5 T 7K B4

1% BiyWOe M1 AL EK(TiO,) o A7) pH %W T, LCM-Bi, WO, X RhB [ B} 3k R R A 1ok R 43 ) 745 v — 2%

B 32y RE A — ) Sy 5 e, FLUR B SF- 7 5 (7.48~21.93 mg/g) M Ak i % 5 %0(0.0197~0.1181 min ")}yl pH

BEARTT G K. LCM-Bi,WOg % RhB (FIGHEAG AR 222 f1-OH T8, Je I FErh, RhB 4840 ml WLl 1% 1) 5 7 T 548

7~ LCM-Bi, WO, i3l fid £ 36 - L4 5 (0 S AT T 24 R A2 4 /1% RhB. LA H,SO, U BRIE I, SO,” 8 1 1l 4 Bi, WO, 5

W B, A4 LCM-Bi, WO, Xt RhB (#7410 bt it (g 4 6.03 mg/g) FIGAHEAKH 2 (k, 4 0.115 min™)ize N+ HCI i

(g M 21.93 mg/g, k, 24 0.1181 min™")IN XF RhB (111 W BB DG A AL 42

X BRI SRR JufEik; pH

FEISES: TG174  XEKFRIZAG: A

Effects of Solution pH on Photocatalytic Degradation of Rhodamine B Using
Bismuth Tungstate Prepared by Low-temperature Combustion Method
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Abstract: Bismuth tungstate (Bi,WOg) was synthesized by low-temperature combustion method (LCM) and charac-
terized by diffuse reflectance spectroscope (DRS), X-ray diffraction (XRD), scanning electron microscope (SEM) and
Zeta potential. The effects of solution pH and acidity regulator types on the photocatalytic degradation of RhB by
LCM-B1,WO; were investigated. Results showed that LCM-Bi,WO4 was an orthorhombic crystal and its wavelength

of maximum absorption, forbid bandwidth, lattice size and isoelectric point were 455 nm, 2.72 eV, 14.7 nm and 3.43,
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respectively. Stronger adsorption and photodegradation of RhB (25 mg/L, pH=4) using LCM-Bi,WOg as photocatalyst

was observed, compared with using TiO, or Bi,WOg prepared by hydrothermal method as photocatalyst. Adsorption

and photodegradation of RhB by LCM-Bi, WO satisfied the pseudo-second-order kinetic equations and first order ki-

netic equations, respectively. Equilibrated adsorption capacity (7.48-21.93 mg/g) and photodegradation rate constants

(0.0197-0.1181 min™) of RhB by LCM-Bi,WOj were positively related to solution pH. Photocatalytic degradation of

RhB by LCM-Bi,WO4 was mainly triggered by free hydroxyl groups (*OH). Blue shifts of RhB ultraviolet-visible

spectrum indicated its degradation through ethyl removal and conjugated groups break pathway. Weaker adsorption

(¢~6.03 mg/g) and photodegradation (k,=0.115 min™) of RhB by LCM-Bi, WO, using H,SO, as acidity regulator were

observed compared with using HCI (¢.=21.93 mg/g, k,=0.115 min™") as acidity regulator, because of SO, strong ad-

sorption to LCM-Bi, WO.

Key words: low-temperature combustion method; Bi,WOg; photocatalysis; pH value
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Fig. 1 Phase characterization of Bi,WOg prepared by low-temperature combustion method
(a) XRD pattern; (b) SEM image; (c) UV-Vis diffuse reflectance spectrum
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—== (a) Tablel Kinetics parameters of RhB sorption to Bi,WOg
08 o= (b) prepared by low-temperature combustion method in
i [ e fa) different pH solutions
;—E I 1 pH Kinetic equation R’ gJ/(mg-g™)
= I
S04 e »=0.0456x+0.0284  0.9995 21.93
- reaction | $=0.0724x+0.0423  0.9996 13.81
1' ) y=0.1135x-0.0020 0.9999 8.81
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0.0 3 : : . 3 10 y=0.1337x+0.0474 0.9999 7.48
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Time / min
‘ [F] R IE FLK RhB, fHULE BiyWOg BRI 7.0 i
B2 AREMELFINT RAB G A B h 2k

Fig. 2 Photocatalytic degradation of RhB using different catalysts
(a) Bi,WOBi;WOs prepared by low-temperature combustion method;
(b) Bi;WOg prepared by hydrothermal method; (c) TiO,
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Fig. 3 Adsorption of RhB on Bi,WOg¢ prepared by low-
temperature combustion method at different pH solutions
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Fig. 4 Effects of solution pH on the photocatalytic degradation of RhB with Bi,WOg prepared by
low-temperature combustion method
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Table 2 Kinetics equations of RhB degradation using
Bi,WQg prepared by low-temperature combustion method
in different solution pH values

Photolysis Photocatalysis

pH

Kinetic equation R* Kinetic equation ~ R?

1 »=0.0081x-0.0039 0.9976 »=0.1201x+1.6553 0.9910
4 »=0.0014x+0.0068 0.9911 »=0.0305x+0.3900 0.9846
7 »=0.0003x—0.0008 0.6739 »=0.0218x+0.6281 0.9938

10 y=0.0008x+0.005 0.8717 »=0.0203x+0.2826 0.9940
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< |
o 04 | Dak !
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0.2 ! Photoreaction
I
|
0.0 1 1 . i
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Time / min

K5 DMSO XML #ALETE-Bi,WOs Yo fi AL Ffi# RhB 11541

Fig. 5 Effects of DMSO on the photocatalytic degradation of
RhB with Bi,WOy prepared by low-temperature combustion
method
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Fig. 6 UV-Vis absorption spectrum of RhB during its photocatalytic degradation with Bi,WOg prepared by low-temperature
combustion method in different pH solutions
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Fig. 7 XRD patterns of Bi, WOg prepared by low-temperature combustion method using H,SO, (a) and HCI (b) as acidity regulator
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Table 3 Kinetics equations of RhB degradation with
Bi,WQOg prepared by low-temperature combustion method

in different acidity regulators

Acidity Dark reaction Photoreaction
regulator gJ/(mg-g™) Kinetic equation R’
H,S0, 6.03 »=0.0117x+0.3075 0.9976
HC1 21.93 »=0.1201x+1.6553 0.9910

HR A N E LCM-Bi; WO K i

(I B 1 AT

Ko 7 E£W], LLHCI B HySO4 15 R 5, LCM-
Bi,WOg 1] XRD 3% 5 5 BL T H,SO4(JCPDS
74-1174) F &AL 85 7K & 9 16 5 4 i 4 1§ (JCPDS
27-0011), Yl SO CIEH T LCM-Bi,WO, %
o[RS, 24 pH A 1B, 37 1EH LCM-Bi, WO, (55
SR 3.43) W B FHBE BH 25 L& 0 &5 23R 2L
#a RSB LCM-Bi, WO T 5 I SO,%. S04~

(RIS B, — 75 T B 1% e Fr i e

A, 55— Jiif
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AUDHE, 55 pH XRIR SR LI A5 S IR BB EAL PR 2 I B (132 541

ML RhB (PR, AR 25 4] Bi,WOg X
RhB G AL A

3 ZEig

1) SR A IR MR A8 125 1) 4 SRS (1) 45 R Bk (LC M-
Bi;WOg)X RhB (1) B A1 P A6 25 3 ik - 7K Rk -
Bi,WOg # TiO,, H A R AF 1N )

2) RhB ¥ pH A%, LCM-Bi, WO, % RhB [
W2 B ARG A A B i 12 e Bk . LCM-Bi;WOs % RhB
(1) A B A 32 2 H-OH L T 3K

3) LCM-Bi,WOs 13 it I £, 5L 30 i ta 55 4]
W7 %434 4% 4 fi%# RhB.

4) LA HCI #§7% RhB % pH L& HoSO4 ¥ 5HE
4 F)F LCM-Bi,WOg X RhB (1) WE B R fhE A B A
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