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B OE: UHREMER TE [Ti(OBt). MRTIKME, Hiaht - BREEFEERETRT
Pb #87% TiO, ¥ME. - X S (XED) . 40T (UV-VIS) | &4 4 (TEM) Xt
HRAT Pb 4% TiO: %34T THRAE. SR HEE KRR NERN, FVBRE
—EARE (omethoate) FKIF ARG B LRRR I T AF Pb 4 TiO, MEM N #LIE
P BRER, MRCYSLAMEKRT MIRAHM. N TREBRY TI0: B, BTE&OHR
SR, KE Pb B TiO; MEMRBF X ETHM/NWLH. Pb B EMEBMNEEL
EHBRES, 4 Pb/TiO, MESE N 1.7% i, MEBRE RS/ EE. TiO, #E
Ffy Pb W AE L Pb(IV) 1 Po(I1) R RELE, FEEMEMEHT, Pb(IV) #1 Pb(I) W AR
o IR IR TiO: WA T RIE AM A EMEHL, RO T HERTFME LTS,
JNTT 48 8 T WERE A4 6 b 13
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H 1972 4 Fujishima 1 Honda LA TiO, HAR A Lh ##E 1T T /KA B LIE, AR AL
ko B fh O AL R B TR R A SRR B SR B T ANz 363 U0 FI A TiO, #K 3T
HZRAYISRY R T EKH A S RETEEATREN, TiO, RN, T2
LR AE Y, TRERERHEY, EERELFEBRIPNEESERET. E Ti0: 1K
fy [T ol VT R LA A, S A TO: M4k 30 64 T 4R R N 3 4 T 98 g g 14200 B SR B
FFT WAL AE, TiO: AT B ERE L FE—BRE. WP AEETHE
NI E A, K TiO, X IEMRYCH I K T8 B AT W6 X8, X TiO, #1477 F it &R
Taa”%#}m KK 2RO E LR B T B A AE R TiO, B b E i . Bk A ARIE
% F- P35 T AT B B 32 R TiO, By 6 ML 51 U2 A LA g s H BB HI & T —F Pb 2
22 TiO, RS, £ T MRS B BB E Ik R 5 (omethoate) fISEMEILMERR . & H 45
W TiO, WEAH L, Pb MBS TiO, BB EEEH BRIER.
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PA4KER T BR [Ti(OBt)s] MTSERS A EEF K, SMEHA TiO, BWH. FRW 10 g kiR
T e, MMAE] 30mL /K ZEEH, HHEHS, RHB&KBRT R/ ZBERABEW, BN 30mL
1.6mol-dm=3 HNO; ¥, S5itEBAERMEE X 4.831x1072 mol-dm™3 BRI /K B RIE S
HY. ERENEFGETRESBXBBMBKRTE / ZHEERS, SEEHH 30min, B E
BR4k 12h, AT 4178 Pb/TiO, B R B FIN 0.0% . 1.3% . 15% . 1.7% . 2.0% B
B B8, BHARRAER. FTREERAPEKRBRASELC IR E™. EERS
i, B 16~20 H 4, KB ZREH AL, A 0.1mol-dm=3 #J HCl 5 B 4h, KK E
e, BN 100°C FRFEPHRTE . R 10g B BT A EER, B 60wl FIREDH 4
MERS, BREREELKEHIANE. FEEREE, BF80CTHETT# 1L, RE
B 500°C T ig 7 A #u kb 2 2h, 148 & Pb BB 4% AN FEH Ti0, WAL,
2.2 HE 5 RS

FI B 2 F-600 HFE S 113 F B AW Ti0, M SRR #RESmMRERBEN
TiO; MRJ5, FEAKMIHRTEEIE, BEEERBE, BHEPSELESBFSHAHE
TR TiO, fE, BAHEMMAEBR RS TiO, ML, HAESHEEMM. M HZ Hitachi 2
Bl 4 =1 UV-3010 2 ShT G {CH 2 T TiO, M EZE 200~800nm K i B N B BB
Fi H A2 % M18XCF & X S A7 4HURT TiO, MMEHEAT T XRD #HF 5, EHE A CuKa, B
A B A LI 31 O 40KV A S0mA.
2.3 Pb ## TiO, WA LB RN
2.3.1 PRMINME1LPERER R

BB AT B L SR LR E R, A PERENBRR MYt
TXEABRERY. FESERENBUEZGETHREENBREHWERBL SN LK
M, Bk, REENRERELEYRAE SRR E P FEBKERGWBEREN
10mg-dm=3, {& 5 200mL, AE4LF] 8 0.4g. JI K 450W B ERLT (LR Esrd T84
J7), HEERE Y 12cm. HBFEESRBIRPEECELHBEESB L RERMOEL, R
BB B ER TR B P ERKE L 462nm & BAH B RORIGE, B
W & LW TE 462nm &b 56 BE A AR 4k, Bl RT3 8 TiO, WEMEAY e ML 15 .
2.3.2 EIFROEHILEER N

hit—H % E WA A e ML EYE, AR A LR XA VIR & s e ik
MERRRENEIT TR, UMNAHEEAVBERA — €40 KR (omethoate) /£ N H 47 R4
TR EAERRY. SRS TFEHN
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3.1 MERHRIE
Bl 1232 Pb TiO, #RA TEM B, WUE L MERE b 10~20nm g9 SR AR A& 2
& TiO; MEH XRD %, NEFTUEY, HANEESHSLENE4T FmaaR,
FENELAM HESLAMEN (110) BRE —EOBREE: LR P 5HATL4E
AR, XATREREABRTRIFBAE TiO; Ri§ 2 8, FLUE TIO, &7~ £ 5K, 3#
ATRERL N LA MBS L, WR M S &g M wEAs VL garmea
AREHHERBEER I 100°CEL, HX5Ha A EMAGEX AXRIRE BERK -
BERBOMHBIE 10, §]4E 250°C TR ELAAR M, U HRIEHER, RENERETES
MG T AT MAARERE 1Y) — RNy B TiO, EH AL H R TiO, #y3%f#
RTEHR, EEFREE —EXRRER S RN TiO, HHER 197, ZEPb BRREH
RAENBEBFMET, BRI TiO, B SAREHWHE BT ERT TR,

¢
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20 30 40 50 60
260/(%)
2 # Pb TiO, ##Ef XRD B it
B 1 3 Pb TiO, #ALAY TEM B H Fig. 2 XRD spectra of various Pb-doped TiO>
Fig. 1 TEM micrograph of Pb-doped TiO: thin films
thin film (wt%Pb: 2.3) wt%Pb: a=0.0; b=1.3; c=1.7; d=2.0

Xt A Pb & B & TiO, MR UV-VIS & &5 R WO il BB #4T S UL T, HET
HRu#n g 18, RIE L

# 1 ¥ Pb TiO, WM IR
Table 1 Band edges of various Pb-doped TiO; thin films

Pb amount in film/wt% 0.0 1.3 1.5 1.7 2.0
Band edges/nm 389 391 396 390 395

— R BB & 40 & IROHF 3 2 B 7E 387.5 A1 413 nm 2, {HA U & #Y TiO, MK
ML A MPLERD FIAAM, FUELANE, BTLl TiO, # e RECH U 7E Sk T M G 4T
AR Z . B XRD 48, RFEARK ¢ = gy T L TiO, MEH ST
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MECOHFRESERE, AR Ia f Is 5B FERBET N & 470 69 v E R g g 00,
% Pb R ESBSH K 0.0% . 1.3% . 17% . 2.0% B, TiO, R o4 40 A A9 48 X BT fit
BAE&ESHHR: 90% . 92% . 90% . 9%, AIUEN, &40 F AR Tio, MEAEH
PR, RSO FRERE, TiO, HENRKFEIAE. IRHTLOLAMNR
WO LR Ak B SRR AT OB X BIAE A -
3.2 HEMCELENY
3.2.1 78RR AheE S IR Bt

H 2 Pb B4 MR B R B v, BRI ERT N Y R SRSk AR, H
Pb &4 3R R B TiO, AR (BEE 4 %) X ARSI ATl o2k, S5 0AE 3, &
AR Pb Y R BT SR B E e, WHESE 32mgg 24, HEHEB
I E Pb B/ BH B BCAR T Y e B M R
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Fig. 3 Adsorption of methyl orange on the

Fig. 4 Photocatalytic decoloration of methyl

orange
fa f 1 Pb-doped TiO; thin fil
suriace of vanous opea Titjz thm Hims wt%Pb:  a=1.7%; b=2.0%; c=1.5%; d=1.3%:
In dark condition for 2h; Amount of the films: 0—0.0%
=u. 0
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3.2.2 MMM RE

PARIE] Pb & 70 B AR (PERE 4 3K) Xt B BEAS VA WS S TR B 2h A R 56 B R I A
MRV EE, YEHR 1h, RV ARG SR Ln(A,/A) 5 ¢t FRIFHBEXLE, EWHEX
HMBERAFRET, FEBOAEURORNERNH —FR T3 2GR E, LE 4. 77
E, PoRyBRMEMEAGMEEEEEEBES, P EESRN 1.7% MM EN H &
RS AR, SRBEAMEBEATL, FEBMEEERAR N ER KR ERE
AR E 2 61%.

NHE—BFZHBIOCTE Pb X TiO, MBOEMBALE RGN, RIS REN iR
MEfRY), H—BET AR P B B0 W (S 4 K) B8 @ALEE. B RW 1h B
POI™ BIFHIME, HITEIL RRM MR, HERNLE S AERTUEL, PbiyBid
MR EAEERERE, P RESECH 1.7% RMEA B MELEERE, X—55
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5 HERE G ERI Y -2 PbBRWHAMRR 1h fFEHERZE L 26%.
3.2.3 MR SHEN S EM BN

LA Pb U5 504 1.7%(BL TiO, JFitit) 89 TiO, 1 BEXT I ¥ 2 AT A IR Y M0 HY 1 19 4
FE, 20 ) LA A R S A AR R O IR 1h 6 AL I G AN S R AL P R R A IR M 5
FRIEYEM SRR GRLE 6. 4 R[], MERRREe S, MEAEEERE, EHIEE
ARG, MEMEEEACAHE. HEARER TSI LK TiO, & e R
B EHATRE R T TERAFEGEESIRAN, —FE, TiO, ME P i8R IR e
FHBRE, NEAR N ER L AT TIO, MERET, MH, YHEED- TRER, R
WO BEE RIS RN A R A R N R PR B I, Ry B D,
T P B THO, X388 A 6 1B AL 2K A ST AT LIRS T 9 TiO; RRRE R R U0 S5 —
W 2 0 R RO S A FE B PR S, TRV TG, @R R AERRAROK, SIELE
TR AL B Vit 0 B 0D, ST A TiO, VHEABEAY e Ak 1 1 T e [0,
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Fig. 5 Effect of Pb amount on the photocat-
alytec degradation rate of omethoate in water
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Fig. 6 Relationship between the numbers of
coating cycles and photocatalytic activity of
the thin films
Illumination: 1h; a: Methyl orange; b: Omethoate
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RER AR BEME G, IR a SR .

SCHR (5] B T BT TiO, #1189 Pb A Pb(IV) Ml Pb(I) PifH {2, A4 Pb £ TiO2
LAE 744 Pb,Tiyi 02 Al PbO PIFE ST RATINN, FESEALR I, H#ES Pb(IV) A
Pb(I) Ay 3E7F X IER LR T80 Far fJ fE 7 EE AR . B a9 Pb(IV) A1 Pb(1T) AT
A3 550 78 24 o6 A v 7 M A 2 X B IR SR AR BE, AT & 42 Pb(IV) Al Ph(I1) SYAHE 5% 1L -

2h+
Ph(Il ) & Pb(VI)
2e~

X—d ey RAE, ME THERTFAENREITE, EREGETREYER, S
MEOLHELE SRR, 48 Po (RS, Pb(IV) M PbIO) /¥R,  PR{IV) fl Pb(Il)
ZE§IBE R SEST, Pb(IV) #1 Pb(I) SURJREAR AL T ot /BRI AU E S b, Frilt
e & TETT 46 T I

4 i

1 7 LAY R O AR 89 TiO, {84 Py, REBI A2 W WM AR A G AL 1 1. BTl 13 1Y
RN SRk 6 W B O B €6 A0 A HLBEAL S 1 69 Y6 R AR 35 A B B 0 1L T

2. TiO; B Pb (IR B HN 1.7% i, EBEMLRALEERES.

3. WP Y Pb(IV) fI Pb(I1) ZELE MY HI T, R TiO, B 6 4z o 7 1 23 S A i 4
23R, W THAERTFMERGRELS, XARE P BRI TiO, WHLHEAFEER
) E B RE
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Preparation and Photocatalytic Activity of Pb-doped TiO, Thin Films

ZHAO Xiu-Feng!?, MENG Xian-Feng?, ZHANG Zhi-Hong?, LIU Lang!, JIA Dian-Zeng'

(1. Institute of Applied Chemistry, Xinjiang University, Urmqi 830045, China; 2. Depa:traent of Chemistry,
Changji College, Changji 831100, China)

Abstract: Pb-doped TiO; thin filnis were prepared on the surface of active carbon via a sol-gel
dip-coating method by using PhNO; and Ti(CEt); as precursors. The as-prepared thin films were
characterized by UV-VIS spectrcphotometry, transmission electron microscopy (TEM) and X-ray
diffraction (¥RDL). Photocatalytic activities of the thin films were evaluated by photocatalytic de-
coloration of methyl orange aqueous solution and photocatalytic degradation of omethoate aquecous
solution, respectively. The results show that the rutile phase is precipitated ad well as anatase
phase. With an increase in the Pb amount in the films, the rutile content increases. Therefore,
the band edges of the various Pb-doped TiO; thin films exhibit slightly red shift compared with
un-doped TiO; thin film. Photocatalytic activities of the thin films are obviously enhanced due
to Pb-doping. The thin film shows the highest photocatalytic activity when the Pb/TiO, mass
ratio =1.7%. This is probably ascribed to the fact that Pb(II) and Pb(IV) in the Pb-doped TiO,
thin films can transform each other via low-potential- capturing the photo-generated holes and
electrons of TiO, under UV illumination. Thus, the recombination of photo-generated electrons

and holes is reduced, and the photocatalytic activity of thin film is enhanced.

Key words Pb-doping; TiOothin film; sol-gel method; preparation; photocatalytic activity



