D000 http://iwww.cqvip.com|

n x # 1 ¥ £ i# Vol. 19, No. 7
7R CHINESE JOURNAL OF INORGANIC CHEMISTRY Jul.,2003

B FBHAN ZSURAKFIRNEF SBFRKIERER MR HHE

WAKRSY KB RV KPR EME? FEHE!
CENMXFLFLIER BEAAOHELFEARESLERT, A
CraxFAFIER, T 530004)

361005)

FATERE - BRECEE MR - /ALK T2, ERHRAERE T8 BHUNZET (V) BH _ELKRKRER. H XRD 4
WTHMNOKEERSRABEENER, B X HL20E0 TEEH (XPS) 48T 7T BRZEAKNRS, AT R6EBOGES 17T R
RESERRMEm, REmANRNETREEKE, IRT Y B8R4 50K S5 bR 8 B fo et B0 8RR K
Fw, ARGERRN, BRY B _SMKPKER, EYRAESE (Y /T ) =1. 5% B, 2550568 30min 3 A RER
1h &, S/KmBEMANT 5°, REHEFRKME; 50— BABKGK BB L, FAEF KX b S E r8U%; 74 A& X i
K HERRRE A B B B X R AR A S ER AL BT RR A Y B A BT i AR B B (ISR B R R BE O M B ALA X

YJ«-#S%{_,
0614.32*1

XRiA: bt 0143

HRE.

0 51l B

1997 4EF1 1998 4E, Fujishima Z4RE T %40k
B AR AR ERTEE . 1999 F
S, & XHEHE AR Fujishima & B EINERIE —
FLERH R (110) RAMEF 1 B H4ER (FFM) @,
BUT—MH5HEBHEFXNEEREYEERY,
HARE—EWRET, 2FBCERK . EW.FEM
P (amphiphobic) REAF R LB -9, BiL—E&
RTEILAR, X S ERNE R KRIMABMER
H SN RBUE T AR HERE-,

HINNETF ZEAARHE R A EFEKEEY
FE, BETNEELE (FENMELE) BE
BRIIBE, —SUKEPAE FESMENIELET
B (SR ey, HEmP AR AW IERKY
AN (Vo) BREG; Mo, BB W ABA Tin' BREE,
Tin' TR Ti** G IEE B SAL TiY WALED S0, %
SREREBEMRAE Tt SR A Ti*, BRI Tin'
BREg U Y, Tin' AT B RLIE % S84 S ALK Tit (BP
Tin) I E¥E B B F e'P10)

Tin' = Tin + €' (1)

ARF_AARERBBA R PN, DRERE

K B $: 2002-12-10, B SRS H 39 2003-04-23,
* EH B ER Ao E-mail: rjzeng@ xmu. edu. cn

KiFFEFKME

Bkt %

IR Vot Ba o Vo il RER 4 TRE . BAIZCHN
2 EB 2 BTN ONE L, Vol b
WK OH-, #mETEBEMAKSTF, RBTHEK
-l AR, AT A E WS
NMNRRER, B ESHERFELETRIESDH
BRia S AR C ¢, % Kroger-Vink #¥ 5, "B
ﬁ[J-G]:

4Tin + 800 % 4Tin' +2Ve" + 600 + 02 T (2)

K O ARLETIERRBLE ALK 0, XRE
RO-o%H, f— "R AKANOEE, KRB R
PR FESPR RS, (VBRI (— MR, #
i f /DT 158 RABRBKME DY), EEBEIMTH
ST, S RAEF KR, 05— HALSKH W,
FERREILE, HEKNEMASERAR, W
)RV EAEBD RSN EERNRER U,
XFERK R B B A N, BEMFAX
R,

LRTRE F KR — PR T m E TR &8
FIKHHE, AR ZET (V) BRI LHE
T AL TR U S K A R B o [ R L2 (R AL
MEMEE) Bttt i, REREREBEAEREKS (B

E—EE QAN B 565, BIEE ARG FORMENER R HRBILENRR.

I'TH R T


http://www.cqvip.com

|

D000 http://iwww.cqvip.com|

BARSE: ZEFBRN SRR EELE B Rk R R R E - 679 -

), IRBALZBHB TR AU, EREFAE
AP RBEFRERLEE -ENEEED Y F
ZXEMEMELD, AFXBFBREMALEEFZFTE,
AHERESREF(AB Y EYENESTH
(Y /Ti**) KT 1.5% LI THEERN) RIIZ
HALE P, ERBEFEE -, HXRIMEERX
TR fk 4k B A8 A LY AN R K IR BE AL 3L 55 O I & B
R, REAESEL (Y B84, HEK)HEAXHX
Bk o BLSh, #E CCoD B2 3| A B ¥ b R FR
SFAHIE S Z SR R KM (B n, RIBPEAL
2T B R B 5% 4 8 5 4 2 6 v BE ) B UK

RIEF AR TE - ZBENE - LKL B% -
KES, BMEKKRE Y, AEBRER & _84E
W, AW - RUBESRTER FREEHASPME
AFM (BEHR ) B 058 ) B R =X UL 2% ) b b VB P
R RS FAKEMTEE, KXUNBEREEZEAE
i) AP G MG AT i — B R, Hahiea
Y2 0 Ak ok T SR K T A R L

1 SCEES

1.1 BEELH

HYHRERHNWESBEN (Y /Ti**) =0.5% ~
3.0% BEE Y(NOs)s + nH:0 B (R Y.0, BMid
EMWBRIMA ) .40mL KK Z B (95% LI L, A R., L
ML) R 3. omL ZBKFIBBEER. BN
25mL kB8 T B (98%, C.P., L& L EXMEHT
J7), BF 40mL /K ZEEP, A Sml Z BEHEH
(A.R.), EHR TR 78HW-1 BIE R P28+
1h; A LR BB SER, HEEHH 0. 5h, R
ERBHH. BAEESN Y FEBINEX 1R,

%1 HEYBACHLKHERIBEEES
Table 1 Ingredients of the Sol for Preparation of
Titania Films Doped by Y**

sample 1D mole percent x(Y**/Ti'*) /%
YO0.5 0.5
Y1.0 1.0
Y1.5 1.5
Y2.0 2.0
Y3.0 3.0

1.2 HEMHE&E
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min, B/ L FEE 10cm » min ') EHEFHORIEH
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1.3 XRD #H9H
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iR 3d, & RAEEEAE 373K 18 8 30min, 4 F 7
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B X- SR IUEDE ST, WK EN: Cu
35kV, FH# B A 2° - min~',
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1.5 X SR FaEil (XPS) 3t

A% E VG A7/ ESCA LAB MK II B Ye i F
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M Cls 255 HE(284. 7eV) fEBBE PIbR. K 1s i
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Fig.1 XRD patterns of titania doped by Y** after heat treatment

at different temperatures
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Table 2 Dependence of Water Contact Angles (°) for the
Samples on UV Illumination Time

sample coated 773K stored uv uv
1D layer 1h 8d 30min 60min
glass slice 0 ~0 35 33 33
pure TiO: 3 -0 34 15 <5
Y1.5 3 -0 32 <5 <5
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Fig. 2 Effects of the quantity of Y°* dopant on water contact
angles for three-layer titania films after sunlight

illumination for 1h
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Fig. 3 Dependence of water contact angles for titania film doped
by Y** (sample Y1.5) on sunlight illumination time
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Fig. 4 XPS spectra of the surface of the titania film doped
by Y**[x(Y**/Ti**) =1.5%, one layer]
(a) XPS survey spectrum
(b) XPS spectrum of Ols region
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Fig. 5 Effects of the number of the coated layers of the
sample at x(Y** /Ti**) =1. 5% on transmittance

of visible light
a: blank glass slice; b: 1 layer; c: 2 layers;
d: 3 layers (sample Y1.5); e: 4 layers; f: S layers
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Effects of Y*>* Dopant on the Photoinduced Superhydrophilicity of Thin
Nanostructured Titania Films and its Mechanism

ZENG Ren-Jie*'' PANG Qi"? LIN Zhong-Hua' LONG Xiang-Yun®> FANG Zhi-Min'
(* College of Chemistry and Chemical Engineering, State Key Laboratory for Physical Chemistry
of Solid Surfaces, Xiamen University, Xiamen 361005)
(2 College of Chemistry and Chemical Engineering, Guangxi University, Nanning 530004)

Homogeneous and transparent thin nanostructured titania films doped by Y** were prepared on glass substrates
by sol-gel processing and dip-coating technique. The films were characterized by XRD, XPS and visible absorption
spectra. The hydrophilicity of the films was determined by measuring the water contact angles for the films. The
effects of Y*>* doping, the quantities of Y** dopant, and the intensity and the time of light illumination on hy-
drophilicity of the films were studied. The results revealed that the film at a mole percent of x(Y** /Ti**) =1. 5%

had a water contact angle of less than 5° after UV illumination for 30min or sunlight for 1h, showing superhy-
drophilicity. The films behaved more sensitive to photoinduction and more significantly stable in superhy-
drophilicity, compared with the pure titania ones. This might partly be relative with the fixed, extra and highly
concentrated oxygen vacancies resulted from Y** doping, the mechanics of which were as described in the solid

state chemistry.

Keywords: Y** doping titania photoinduced superhydrophilicity solid state chemistry
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