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PVP-assisted complex solvothermal synthesis of
flower-like Bi;WQj catalysts with
high visible-light photocatalytic activity
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Abstract: The flower-like Bi,WO;s porous microspheres self-assembled by nanosheets were synthesized through a
complex solvothermal process using surfactants PVP as the structure-directing agent. The properties of the as-prepared
samples were investigated by X-ray diffractometry (XRD), field emission scan electron microscopy (FESEM), high
resolution transmission electron microscopy (HRTEM), Fourier transform infrared spectrometry (FTIR) and UV-Vis
diffusion reflectance spectra (UV-DRS) tests. The results show that Bi,WOg with orthorhombic structures can be
obtained through reducing the pH value of precursor solution. Under the pH values of 1.0, the Bi,WOy flowers with
diameter varied in the range of 1.5-2.5 pm can be obtained via a complex solvothermal route assisted by 1.0 g PVP.

Compared with Bi,WOg catalyst synthesized without PVP, the absorption band of the Bi,WOq flowers assisted with PVP
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shows a significant red-shift and its band gap is narrowed to 2.51 eV and the specific surface area increases. The

photocatalytic activity of the Bi,WOq flowers assisted with 1.0 g PVP reaches 100% discoloration rate when 10 mg/L

methyl orange solution is irradiated by visible light irradiation for 6 min. In addition, after 5 recycles, there is no

significant degradation decrease in the photocatalytic activities of Bi,WO¢ samples, indicating that the Bi,WOg is a stable,

effective and useful photocatalyst for the degradation of methyl orange under visible light irradiation.
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Fig. 1 XRD patterns of Bi,WOg samples synthesized with
and without PVP: (a) Without PVP; (b) 1.0 g PVP
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Fig. 2 SEM, TEM, SAED images and EDS pattern of Bi,WO¢ powders: (a), (b) Low and high magnification SEM images of
Bi,WOg nonaplates; (c), (d) Low and high magnification SEM images of Bi,WO; flowers; (¢) SEM image of single Bi,WO; flower;
(f) High magnification TEM image of Bi,WO¢ flower; (g) HRTEM image of Bi,WOg flowers (insert is fast Fourier transform,

pattern recorded from white framed area, inset); (h) EDS pattern of Bi,WOq flowers
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Fig. 3 SEM images of samples synthesized with different PVP contents: (a) 0.1 g; (b) 0.3 g; (¢) 0.5g;(d) 1.2 g
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Fig. 4 FTIR patterns of Bi,WOs samples synthesized with
and without PVP: (a) Without PVP; (b) 1.0 g PVP
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Fig. S5 Nitrogen sorption isotherms(a) and corresponding pore

size distribution curves(b) of Bi;WOy flowers and nanoplates
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Fig. 6 UV-Vis diffuse patterns of Bi,WO4 flowers and
nanoplates: (a) UV-Vis diffusion reflectance spectra; (b) Plots
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Fig. 7 XRD patterns of Bi,WOs powers prepared under
various pH values: (a) pH=3.0; (b) pH=5.0; (c¢) pH=7.0; (d)
pH=9.0

W, XEANE pH {EAAT T T4 =PiikdT T i s o
Hro 8 8 iz AN H] pH B4 A T i3 Bi, WO K 1411
SEM 4. Kl 8 n]LLGEH, AW pH L&A M 15211
FESRESIA IR X Y pH=3.0 I}, FifS =4
NAEBPIRE A (I 8(a)). MIEL 8(b)rT LA, 2
pH=5.0 I}, Bi, WO, ESAFIEE, HSHPIR. & X
I A R T AR g RN, BRI IE AT A
Bi,WOg, {HBURIFESHAIR A T RAR b, JIORE R R
AR B R (LB 8()) o M AA &R AR Ay ik
(pH=9.0), JIT131¥] Bi, WO, BURL & KNI A R4/
REFI LI 8(d)), X5 XRD i 45 R —H.

9 Bz WAEAN N 1.0 g PVP 45F FANIH] pH {E IS
il 25 1¥] Bi,WOg R4 (128 70— Wi S S i 1<l o IS
9 W LAE i, EAN R pH A4 N G S RE /e ) W0k
DX AT WS (R RAT,  ROMSC 5 S R PR B BRARRAE AR
PR (ahv)' 2 SHBEE (hv) 246X R I (0L
9(b)), I LMEEH pH (N 3.0, 5.00 7.0 F1 9.0 K&
IR Bia WO A i I ELREAE AT 56 B 400l Ky 2,52 2.56
2.58 1 2.76 eV, FATLLE W, ERMESM A
Bi, WO £ it o 1] WA 50 1 B Aidg a8

2.7 EFIIT R EE AR L EN

10 From A v WG IR ANR] Bi, WO, £ itk
SRt ik . I 10 nTLAE B, AR A
ICE R R 40N, R L acde e,
M9 min J5 JUFA L, RN 1%, B R WG
X FHIERE BAT TCHEAL B o T/ EAT AL R AT



5524 %58 8 1 5

W, %

PVP 4l Bk £ ¥ AT 1 46 e ol A OGP R AER Bia WO, i 151

2097

B8 R pH (40 I Bis WO, I SEM 12

Fig. 8 SEM images of Bi,WOg powers prepared under various pH values: (a) pH=3.0; (b) pH=5.0; (c) pH=7.0; (d) pH=9.0
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Fig. 9 UV-Vis diffuse patterns(a) of Bi,WOg powers prepared under various pH values and ahv — hv curves(b): 1—pH=3.0;

2—pH=5.0; 3—pH=7.0; 4—pH=9.0
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