5 8 1] x Al
2004 4£ 8 H

CHINESE JOURNAL OF INORGANIC CHEMISTRY

% 2% 1]’ Vol.20, No.8

Aug., 2004

g.\/‘/-\/-‘/\/-‘/\/\‘/\‘f-\%)

AR

;
Cramemememeand

IESRERBS A TEHI MK TiO, EHIE R M RERAE

KoO=F A

Pk

B XA HF AR

(W KFMHAAFE TRFR, R 610064)

K.
DES:

—H UK KB
0614.41+1

0 3l &

H M 1972 4 Fujishima il Honda & & T X T
AR R DG i 2K B8 SCRLK [ TIO, 1 Dy — Fif
DG AR TR AR 2 B AT )z EAR, R R
WA WS BT, I AR 44K TiO, ek Al I i
A PTG G RO SR H IS ERES, t TRACIR B gk
TiO, WORLAN G, TEK I W H 2 T HER A S ULk i
AT LA RT3 1 B 23408 2% R, AN M) T A5 14 1
Az AL DA TiO, S Al R 7E — s 84 1
S A B T LSk D A 700 20 B Il xf Fy 1) T, S
A TR AR AL R RS E P 22 A B rh B A i s, 2l
2 B A BORAE . AK TiO, R Y i 45 B H
A FEEMAF IR, SO T H RS AU A 90k
AR i I M TR R I 5 S B i A

W A ) A T AR Z A MR DORE W -k
JiE ik A SR UURR i P ik R IR SE 250,
U -k PR BLAT 5 Bl BE A X B R 4 T
EARAFESRAR 7 My ) SRR S TR
O 1 5 0 A, 75 4 400K TiO, M5 i 45
PR ZHR M, HH AR 2 B0 L DL R D
KA DRI A A58 e 3 LA B . AR5 R
FHRRA B8 Tl Al BA TR 4 TSR, o 6 T B IR i 4K A,
T 1) 8 20 oK — S A BRI IR IBE X JBe g M ot 52
M 75 ) PR 2% LK QR F) 448 o R AT T RATE

WeH H 41:2004-02-06., Y& Bk H 191:2004-04-30,

BB

SN FEE

1 ZIWE4H

1.1 IESRERATIRGE M S &

FH 2% ~5% ) i £5 R S 5% W 52 7K 5 T8 T 25
B Tl A A TR 10 2% S5, T A U T 5 A i T A B
AT IN#ZE 95 °C, i H 4% % 5 45 2 TioSO,
VSR 5 AT 0 M e i — 2B Bk 2 2R T fR A 8 AT
FEH) TIOSO, JE T ; FE A 0.19%~0.5% 1) LU+ — ot 3
BRI | £ N Tk ok 35 L R 03 ) 1 o A 3 G )
P21 J5 i 10% W 22K 5 pH (H 2 5~7, Kigf55]
TEBRIR BT SRAR e ) £ ik A ] 422 LU Sy 47

(1) Tk fw ek 2 5 vt 2 2 il 48 TiOSO,

TiO(OH), + 2H,S0, — Ti(S0,), + 3H,0

Ti(S0,), + H,0 — Ti0S0, + H.,S0,

TiO(OH), + H,S0, — Ti0SO, + 2H,0

(2) TiOSO, 7K i UL VE il £ IE KT .«

Ti0* + OH- — TiO(OH)*

TiO(OH)* + 20H™ + H*

— TiO(OH),- H,0 | (F {4 R WK AA)

1.2 TiO, ARHF FRBEMES

W5 1IE BA R m IR A I A 2548 /K % 0.1~0.3 mol - 1!
W BE LS, 109% 00 5 s 1R 8 5 pH B 5 E 475
A5 B W1 Ve €0 1)~ 3 BV I VS S e 1 T 3
VAL IR (R DRAF I TR) R & HR A A0 5
1.3 44% TiO, HRER #1 &

TR IR, B e it R OB E VR TR AR
Ji R BUETR 2 IR 2 TG MR TE 80~100 CF T

PUJIT R A7 “SARS” FiAF 4 <3 ¢ D 5 H (No.), 20 & #RAIL 75 4 4F 20 2 5 %5 ) 9T H (No.2002123)
FOE IR A, E-mail:cuzy@163.com;Tel:028-85410272;028-85410138
HAEF K 2,55.35 % R AR U A AT ST O el TE ALK B R 1 2 S 8T



- 992 - )

(a

2 i1

2,
¥

520 &

5 min J5 , AT 5 R BRI, 28 22 YR TR AT AL
H—E R, SRJGHHAE 450 CTBRE 2 h, RPA5 3]
BLEKRLG K TiO, IR )Z
1.4 ZEHRERSH

g4 >k TiO, ¥ BB & B A DX-1000 fi7 4 4%
(XRD) Kz I, 7 B5% 2 1a1 1) ¥ 55 38 38 45 4 L 5% (SEM)
AT, BB R /NR T H A JEM-100CX %! TEM
i 5 LB
1.5 FEAIE

DL R B TR & 125 W FROR AT A
JEUR, 721 BUAEOEEE T AE 463 nm AN T H
BB B OCAE T S e 3 IR RIRBE Ry 20 CA2
o

LR R A TiO, W A 23 IR A H
FERE KRR VR FE B OR AT 6 em, N o B
W FE AR AR FH 721 AVEE AR AT UL 3 66 BE I A2

2 H#R5WR
21 BIREH & RISRBEENEE

2.1.1  pH (BRI ALY 52 il

W B J5 19 TiOSO, I, B FF F I A 20K 85
pH {H 215 2] 11 (4 1F SRR BT SRR DOVE o B DOVE i v
J&i ¥ 0.2 mol - L™ TiO, fin A Z& 187K , il 109% 7 filf iz
SRR pH A 22 1 v TS (e S $EAT R . 1
T S B E B B Y pH (EAE 0.5~1.5 Z ] i)
A RETE BiRS A AT I 5 24 pH>2.5 B, B4 $F 24 h
DL b AR RETE A I s pH (HAE 1.5~2.5 Z [ali, 2
S )90 1 S BB 3 T8 B I 5 Y pH B AE 0.5

DL B H AR AR 20, TN RE 1S 2

RIFEAE LR IS RN (3 2).

pH<0.5 BF Y SR 43 PO AL 3R 4T, STt 10 245
B VA TR TR B € R B TR R R ROR A 2 o
BIIE AR, B UL S (2) FAAE 5 (EL B G SO i iR 4T,
AU IR | ST 2 W 2% 15 W8 78 R T 6, 3%
il

PR, R AR pH B K /INR ¥ B 15 e A1
K, 38 o B AR SRR 96 7 pH (2 1.0~1.5 Fr
15 1RV AR PR B . IR 2 2228 TiO(OH), i+
b, A RS TF L B 1 582 IF B 6K i H,0
— H+OH S W 1% 1]

2.1.2 HNO; ¥ X 75 e R e Pk 1 5%

S 43 ) 2 BTG TR VAR R R I I R M 1 s
M), SE 25 RN ER 3 s

M EE AT AL, 2 5% 10% 89 HNO,
1 60% 13 HNO, A hy B8 7 04 IS Vs 52 o o) A AR
KIN2ZES . H 60% 1 i i R E 17 R B, 15 I 1) JE
BUH R 1~2 h B ATTE A, (HIS B e 1k 22
15 RIGH R EEM 30 KA 2 ERL 3 1 H
Je R ERUTVE ;T 109 F A 12 1547 1 7% B g B ¥
BT WG JE 228, AR e e M 4,90 RS A A
PATARTEE I 53 J2 25 A 5 24 5% 10 % il IR 47
B2 % B N7 e A5 21 ) 9 I, CE 10 A H LU AR AR FRAR
IR R E M

B s ¢ B 3R, R R IR JE T
AR BB B A AR ¢ BAE . 2 5% 5
TS TR 147 BRE Vs B BT A5 I S 1) - 35 ¢ M i de R, o

&1 pHIRERKE M
Table 1 Effect of pH on of Sol Formation
pH 3.5~2.5 2.5~1.5 1.5~0.5 <05
agitation time / h > 24 24 1~2 1
results no sol formation partial sol formation stable sol only solution
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Table 2 Chemical Reactions Involved during the Sol Formation
pH sol chemical reactions results
pH>2.5 TiO(OH), | + H*— TiO(OH)*-H,0, 1) no sol formation
pH=1.5~2.5 TiO(OH), | + H* — TiO(OH)*-H,0, (2) some blue and translucent sol
pH=0.5~1.5 TiO(OH), | + H* — TiO(OH)*-H,0, (2) blue and translucent sol
pH<0.5 (1) TIO(OH), | + H* — TiO(OH)*-H,0, (2) blue and translucent sol
TiO(OH)*-H,0, + H* — TiO* + 2H,0 3) colorless solution
(2) TiO(OH), | + 2H* — Ti0* + 2H,0 4) colorless solution
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Table 3 Effect of HNO; Concentration on Formation Time and Stability of Sol
stability of sol
concentration of HNO; / % formation time of sol / h
15 days 30 days 90 days 10 months
5 > 20 stable stable stable stable
10 4~10 stable stable stable turbid
60 <2 turbid delaminating precipitation precipitation
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Preparation and Characterization of Nanometer TiO, Film by Sol Method from H,TiO,

ZHANG Yun™ ZHAO Lang YIN Guang-Fu* ZHOU Da-Li XU Xiu-Juan
(College of Materials Science and Engineering, Sichuan University, Chengdu 610064)

The Nanometer TiO, thin film was prepared by sol method with titanic acid precursor from industrial TiOSO,
solution. The characters of the sol and the factors affecting sol formation were investigated by { electricity poten-
tial. The crystalline structure, particle size, appearance shape and photo-catalytic activity were characterized by
XRD, SEM, TEM and spectrophotometer. The study show: (1) pH value and HNO; concentration effected impor-
tantly on the forming process and stability of the sol. The thermodynamic condition for forming sol is pH=0.5~1.5.
The lower the HNO; concentration,the more stable the sol. The { electricity potential of the sol, with 5% HNO; as
gluing reagent, was up to 48 mV, and shelf life of the sol could more than 10 months. (2) The film, made from the
sol and crystallized at 400 °C, had the characters of anatase structure and crystal size of 18.5 nm by XRD analy-
sis. The SEM imagines show that TiO, film was with the characteristics of tight surface structure, The TEM imag-
ine showed the mean particle size is about 20 nm. The photo-degrading test data indicate that the photo-degrad-
ing rate to methyl orange solution of 20 mg- L™ was more than 84% in 5 hours.

Keywords: TiO, film photo-catalysis

sol-gel methyl orange



