DOT : 10. 13801 /5. enki- fhelxb. 2008. (2. 013

2 & MRk
At Mteriae %Ww Sonsrer

B2 HZM 4 A

Vol. 25 No- 2 April 2008

2008 4

TEHLES, 1000-3851 (2008) 02-0123-06

WO - He O G REFIRIHIE R ESCEA AL

— == 1 2 e —— 1 1
ARINEE . TERS, EWAE . KKFHEH
(1. ZRAEBIT A2 LA BE . PEM 3440005 2. JTPGRMEIT 2R L2 &, RIE 330013)

W OE., HaTEARFILIEZIARELE (AA0), FELLZ B o v e - R e 1 A% s R B 6y
WOs « H20 YKZES]. B X SHERATE . XPS, HflimE (SEM) ML RmEABUHITRAE, G5REH. WOs -
H20 ZRELR L AAO AR ILIZ—5. HAMHL), &FH 26 nm. &KH 1. 1tm: SHERFSG AL
VEBRIRHI 4560 WOs « H20 AL, HoP 3 aoR/h, 105, s RmB, FILH Wos « H20/AA0 5 WOs -
H: O/ 35 2741 Wi 243 B0 SO P RS BEAT VAL P B AT B AT T Y AL TE P A5 WOs « Ho O GKRZFETIE
FEAY B RS AR T S R Y SR B 292 WOs » H2O/BE SR 4500 3. 4 45, JABHLL AAO IR EI &M WOs « H20
YR LMD B m R OGRS,

K. WOs « HoO 9REMES; RAE; R JemLimik
FESHES. TB33Z  NEIREE. A

Synthesis of WOs - H20 nanowire arrays film and its photocatalytic activity

ZOU Lixia ', DING Huiling’, DONG Lijun's OUYANG Ming'
(1. Institute of Biology. Chemistry and Material. East China Technology University: Fuzhou 344000, China:
2. Department of Chemistry Jiangxi Science and Technology Teachers College: Nanchang 330013, China)

Abstract . The highly ordered porous anodic alumina (AAO) membrane was synthesized, and using it as
template; the WOs + H20 nanowire arrays with good orientation were prepared by the sol -~ gel method. The
products are characterized by X -ray Diffraction and XPS, Scanning Electron Microscopy and Specific Surface Area
Instrument- And the results show that WO3 ¢ Hz0 nanowires are uniformly distributed, and the diameters are
consistent with the pores of the AAO template: about 26 nm in diameter and 1. 1%m in length- Compared with the
WOs « H20 film on fiberglass cloth as carrier, the WOs « H20 nanowires have a smaller crystallite size, less
density and larger specific surface area- Photocatalytic activities of the WOs -« H:0/AAO and WOs « H:0/
fiberglass cloth were measured by degradation of gaseous formaldehyde respectively, and the rate constant of
photocatalytic reaction is about 3. 4 times that of the WO3 » Hz()/fiberglass cloth film - It is indicated that the WO3
+ H20 nanowires arrays synthesized as AAO template have higher photocatalytic activity -

Keywords: WOs3 ¢ H20 nanowire arrays; characterization: specific surface: photocatalytic activities
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1 LISERS
1. 1 ZAERELSEEIE

e slign (LN 99, 99 26) (80 nm X 60
nm X 1mm) FEARI FERE K. BARBEE
FYRSEHUIE . K TR, 57089 NaOH ¥
EETKBAE. BHERRKR. CEEMK (KR
tb=2+3: 1) RIREERIE TR IS
WO\ B il 7 R A A b R AT B AR BfE . BLSR v 8 BH
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B e BB 34T (80 nm X 60 nm) A
WIEL L mol/L BYFREEBRIE W T2 5 min. HUH,
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A P EAIGIHRRI K 4 A 100 C O T R
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AAO (27), ffbFl gk A3 50. 1 g/m”, 39.6
g/m’ . HERESL 27 7 500 CHbefE ks, 27 -5,
L. 4 fEEFIRRE

X WOs GHKLAE Bl A, SR e E T
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f%]% Bruker-axs DS8Advance X STERATHY (&5
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Fig- 1 The experimental system of photocatalytic reaction
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Fig- 2 XRD patterns of the samples
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PILAG WO, AL S RETHE O/W LN
x=2. 9910. 06, HmEsiareits o/w &g 0.
9840. 09; HyHLAlHGRKRLL R WOs « H:0 "7

50 nm

(c) WO5sH,O nanowires

(d) WOsHO/fiberglass cloth

3 FEALEYSEM MR
Fig- 3 SEM photographs of the samples
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FR U BR300 2 1 2 ol A 7 25 3L R
% (5), SRR THR L, B 5 R, B
B WOs « H:0 (27) SBELFAi 12 WOs « H20
(7)) WRBAE R R4 F 2 B0k 1AL 55 1A, 33 36 1
BT L AL & 1 S TS & R AR
KPR SRS, WRFR SR 2k gk ) b X WOs
« H0 BeF A R A FL sk FLARAR K, A UE K
BARFLIM s B SRR B B, b7 I R E
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« HoO BRI PELE, FRL/N, WOs « H2O oK%

(G RES BI 2 SR )2 H IR ISOE RE B & K
RN FAT . IWITEE RPN A B A RIS
T2704 (e . h ). BT 20Ok e Sk Py
TR E R, I+5 B A EAUK R Y = A 15 YY)
T, SXEIEPE R A EAL ). REAS R AL ARAD
AN, AT LY B SH R AL B L i &
HE SRR AR T R S AR SO LA A R
cat- Thu—=h T e

h' +H:0 (ads) > «OH+tH

e T 0202

20: « +2H:0 > 2.0H T 20H +0:
«OH E{ 02

CH:0 HCOOH — CO:TH:0

X RE ALY, VOCs TEREALTH I
P IR RS R R X S B R AR, fREAL AR ek i
BUR, AMTEETH PSR, B
R SR A S 2 A R B KL R BR 4 B 9 R
O B AR AL, IR B K AR 3 4 X

&1 WO - :O/AAO 5 WOs - H:O/fiberglass BERYTE R S5 40 iE 1
Table 1 Properties and photocatalytic activity of WOs - H:0/AAO film comparison with WQs - H: 0/ fiberglass film

Specific surface

First ~order First ~order rate constant Correlation

Diameter area Degradation
Sample ; ) rate constant /catalysl loading (g) coefficient
d/nm Seer/ ( m® rate/ 0 . , . . ,
L k1/min i/ (min~ ' e g ) R
5
1# 13. 7 13. 1 26. 8 0. 0009 1. 8X107° 0. 970
2% 8. 3 29. 6 65. 3 0. 0031 7. 8X107° 0. 975
2%-5 77. 5 0. 0047 1. 2X107* 0. 988
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