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Abstract : CuO/Sn0,/TiO, composite photocatalysts were prepared by stearic acid method, the crystalline
and the thermo-stability of the photocatalyst samples were characterized by X-ray diffraction, differential
thermal and thermogravimetric analysis. The photocatalytic oxidation properties were examined by the
degradation of phenol in the water. The experimental results show that the Cu0/Sn0,/TiO, composite
samples are in anatase phase at calcined temperature of 500 °C, and introduction of CuO and SnO,
inhibits the crystallization and growth of TiO, grain. When the molar rate of Cu: Sn: Ti =0.25:5: 100,
the amount of catalyst is 0.5 g-L" and calcination tempreture at 500 °C , the degradation rate of phenol
(Cy =20 mg+L", V, =50 mL, pH =4) reached 97.1% after 3.0 h photocatalytic reaction.
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MY B - N A R RS B RD S B K B R P AV R R RCR R, T ik
E—FRBAMERAT HFE RN ERBE Ti0, BbAEMLEE, X TiO, #iT U E AR ¥ AM
TkZ—o EaEFUOCAELTIRE BT PR SRR 25 H i) A [ T2 B 47 o 032, o e i
R AR TRB I B AT A&, 2 R AR MTT EB 3, XH LA B 72 K88
ARSI, NIRRT 2 SR B0,

AHPRHGE p ¥R CuO FEDEAE S XA LE n B2 RURENH £ R, 75004 B F R AT
HEnnE AT A B RCR M o Sk, ABE SRR A RE RS B9k 4 CuO/Sn0,/Ti0, & & A4k, FI A TiO,/
Sn0, H&¥RERHAEBRR TARHEIZ 5 0B HFR, 8 CuO R BRAHDEBE, RO RFL IR
HAR¥IURBEBIENG A RS, LI & H R RN, KA XM T2 A-AE T
X B i & R g MO WA AT RER E P BB HEAT SR AL , 3@ R B RO AL RN SR LTS

2 % B

2.1 TEFRHRNE

BREARRI T B b 2f aish, SCe b B R AL O RAC S BERR BRI 0 007 40 B A EEANSR :20W
BRI EAT, RE LR KA A Cary-50 550606 B3, CHI-1 B E BB # 2%, S-25C pH JEAX,
LDZ40. 8A &E.0 L,
2.2 EAFHHE

#§ SnCl, -5H,0 1 CuCl, -2H,0 MMABIFEBEAIEENEER =+ ,80 ~ 100 C TR A BEHE, FRBKELBMA—E
BRSRRINT B, 3R ZUBH 3h BIAITE B BB M B, R B RS AR BB G T T3k 4P o 500 C 4542 2
h, B RFEIR )5 B BE 18 CuO/Sn0,/TiO, H &b, #Hl SnCl,-5H,0 5 CuCl, -2H,0 FEkAR I T AEHI AN
AR SHIWBARY R R LR G Cu0/Sn0,/Ti0, S/ . BTN KIME Foysn LT Co/
Sn/Ti ¥ A B L AR
2.3 EUFRRIE

XAl H A 2% Rigaku, D/max-2500 B X ST 5 U AL 0 R BUHEAT A047 , RAE SR . BAHR N
Cu-Ko ¥UGT4R , B e FE 40 kV B 3 100 mA , {943 F 8 °/min, K% E PERKEN ELMER1700 %3 $4- 4
BT B & B & CuO/Sn0,/Ti0, YeREALTI HEAT /4T , B3 0 B A S 7E B s B h 0 TG 70 DTA iy
&, AR ERRERR AR RS BHOHETRE, ZR-AEMFOORERER - ZENE, ABEEN
15 C/min, FHBFEEEZR ~850 CZIq],
2.4 EBAAEUBERIR '

KAEUFERLREEREN 4 om, & 10 cm KMARFKHERNFFHIT, 20 WREIMTER LR, R
RFFEESBMEESRMS . BRLREFBIR, R/FHEA 20 mg- L' KRB SO mL, LRI BN
0.5 g-L", 5HE 30 min BL—UBE, B0 B E B L 2T, A0SR A6 6 BEHH2E 270 nm AL 5E 5B
BB . BMERRE TR MR =((C -C)/C] x100% ,3F C, 71 C A HIHEB P H
BRI BR ¢ B 2BV

3 #R54%
3.1 CuO/Sn0,/TiO, ¥ 4L 7K XRD F1E

KB AL B AR FIBRL A/ NS B A R EM MW, BT EEEEERE W E A RN REEH
BIBEI, X Fo, 255100 AL 53 B7E 300 °C 400 C 500 C 650 C K 800°C FAE4% 2 h py#¥ M4 T XRD 4
WO RNE L FTR, mE AT, BEE R PRI BT, BLAKT AR BRI AT ST 408 B AR ARAR ; M e iR

/IVF 300 TR AL SRR B AR T2 45 7E 400 ~ 650 C B, # 5 o TiO, ¥ v BLEka™ 40, B REH M A IR L Y
FHEAEALT A LR R W K s M PR R B 650 CHFT IR BB S LG AE, gk5EFHR % 800 TR
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Fig.1 XRD patterns of CuO/Sn0,/TiO, photocatalysts & ALY i

Fig.2 XRD patterns of different catalysts at 500 C
calcined at different temperatures

T % AR A AL Fo 055100 FIG BRI, LR HXFAZ Ti0, Sn0, K Sn0,/TiO, AEALTR (Pt R
B9 500 C) /7 T XRD RIE, SR ME 2 fim. WE 2 fTLE S, ZRHTHER Cu0/Sn0,/TiO, H&E
AR BT STIE S5 8EEKD 4R TiO, MIbRUERE 23, BB E & MR h A 849 # TiO, . 7E CuO/Sn0,/
TiO, 9 XRD &% E k& B SnO, f1 CuO MIATHTHE, XFTRERH T Sn.Cu MBRBIVHE. NEFAETE
i, Cu0/Sn0,/Ti0, FAHEALIA)(101) AT5HIE3RE Hoat IO, A BTFEAR, BB B AW T | AMIH T TiO, Ky
ZE BRI R . #RIE Scherrer A3, : D = KA/ (Bcosd) (i D KRR ~F,K=0.89,1 =0. 1542 nm,B Fy3
WEFE,0 AT , AEE T (101) BEHT-HEBE Do HEAE, THH B AR R RR /DL 1,

£1 TEELAHNER
Table 1 The crystal size of different catalysts
Sample TiO, Sn0,/Ti0, Cu0/Sn0,/Ti0,
Crystal size D/nm 19.1 13.4 11.8

B 1 AT, 2 A HAR A SR 4 Tio, 1 Sn0,/Ti0, i &I/, T REE R R B FIIAT Cu.Sn
24y, 1E TiO, &4 FBOR B/,
3.2 Cu0O/SnO,/TiO, }EXFIF TG-DTA 4

AR & A CuO/Sn0,/TiO, 4 H N H - s »
AL 3 BiR. ML (DTA) % 50 T of S 1
EARNEMER AR RN, fik | 10 s
335 TRHBT — BB WHAE, FARRESE 3 0 2
(TG) EXTIARE (B A MR 2B T Ie, XBMIEM 510 S
BRARICHK, AT A SRS R AL 13} - M
Wi, 500 CHAANYEEAT MR, HSNE "

BEAFRFAREE, 508 B A SR X — I X N A5
B, B Cu0/Sn0,/Ti0, )& 4LiE B £E 400 ~ 600 C Z[d],
BB ML DTA R 2Bt — geg R 3 Cu0/Si0/TO, EEHHEA-HEMEH
AR RR 53X 188 CuO /$n0,/Ti0, 5 & AR HAR L Fig.3 TG -DTA curves of Cu0/Sn0,/TiO, photocatalyst
ERMRE R ERRRE, FHit,500 CHEEMHRGHEEE,
3.3 CuO/SnO,/TiO, A& 5 i 1k I Bt
3.3.1 RIRI RS A3 A B A0 BOR A H i
KA R B MR ARARER, T FEE BANE B et B RENER, X



404 ALGBEER £39%

ABE BT R R T — AN LR, Kb aE e a8 (U8 AR B b (OUH R 4L5R]) ok
BB OB RREE) . KRR pH =4,C, =20 mg-L",V, =50 mL, Catalysts =0. 5g-L" %
BT HATH, B RNE 4 Fim. B4 ERER, A RAFTERNER, 2113 h BB, KEHEB %K
BERAAR R LR, o T HEWTS 1070 X 2B TR P AR Y R SR B R BB I A AT
BB ¥R BE R T 23 NS, AL 3 h J5 , PR B W R TN T 30% , LR AT R Y IR R R 7E LY SR A
TR B ALy R =3 2 R, TR B A A R MTEC Y o B RN F A B AR AL
MR, KB HI RBREIE 97. 1% , L AT WA & B S & REAC IR K PR B RBR R+ A B
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Fig.4 Comparison of photocatalytic activity of Fg 555100 Fig.5 Comparison of photocatalytic activity of
at different reaction condition different photocatalysts

3.3.2 REMEAREMLTE R H

@ 5 jg] Ti02 \CUO/Tioz \SnOZ/TiOZ & CuO/SnOz/Ti02 ﬁ'ﬁfﬁi&?ﬁ]ﬁ%ﬁl‘i’ﬁﬂ'ﬁﬁiTﬁ%Eﬁﬁ‘Jl‘%ﬁ%%,ﬁm
%14 3.3.1, HE S T4, TiO, £ CuO H¥ Sn0, H A5 MILiE PRt Ti0, 74 W B e, BER%S &
T Fozs/sm B A FEHALTIRT LB IR R BB . Cu0/Sn0,/TiO0, H A MR EILEHMRETHETR
FISER Sk 2 e Bl FIORIE 548 . Cu0/Sn02/Ti02 A AL ] o by s AT R R A A 6
R, BTN MG IREE T, TiO, #1 Sn0, it F MM FRBMABRTES HSH 1,50, HSHEE
%% Ec =0 V(vs. NHE,pH =7),1j TiO, f)FH#8ELGR Ey = -0.5 V(vs. NHE,pH =7) , Fi #1925 5 S B8 &
JE A B TR B M TiO, R[] S0, 545,500, B2 E L FHMER, T TiO, M1 E X F Sn0,, 25X
A5 M Sn0, Kii [ Ti0, $#,Ti0, REIEEEXMIER, XRHEE KRR TRF-2 7O HE S LR, #
T AL B 6 AL IS U5 X TF CuO/Sn0,/ o,
TiO, EAHMND, F 3k CuO BB Z P S BURILIE Photo reduction
HRBEERET C** 5 Sn** R BILFHL (ro0. = 7
0.072nm, e, =0.071nm) ,FER A HEALRIPIHR T 8efkey Resuction K
FRLS; HIEHE D Ti0, S i FEEAT LERE
SnO, R4 b, XATLIER ] CuO b, 483 F Sn0,/TiO, P:)Ct);/-?:dation | Photwosdss
AR R , SN T B B e TR0, NTTEA O | O
FRAERT-BRIE RSB, 7 Cu0/Sn0,/Ti0,
AR R, ifad SnO, LSERRIT AR CuO Kitpzey H6 CoO/Sn0/TiO, HAEMM AT RA HA
PEBOKRRIE MY B T W F-23 7O, BRI LA AT S — Fig.6  Schematic diagram of the charge-transfer
ﬁiﬁﬂ E‘ﬁﬁ ﬁﬁ am j'f: 4& a: '& ﬁgo process in CuO/Sn0,/TiO, photocatalyst
3.3.3  BEESE B EALIE R

B 7 HREBBEREEIE Foassm00 SRR BYBER 0 A AL R, RN &R 3.3.1, AT AT
5, R R BE R B TE M TR K , X S AR M R B IAR 26 . M PSR IR T 300 C o, Fifl &

HO,»
Photo -reduction
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Fig.7 Photocatalytic activity of photocatalysts Fig.8 Effects of the Cu/Sn/Ti molar ratios of the
at different calcined temperatures photocatalysts on phenol removal

3.3.4 F[F] Cw/Sn/Ti Yy BRAy & S HAELIE YR 1R

R T HEEELIMARXT TiO, LHHRW , H & TRLRE R 500 CTHAR Cu/Sw/Ti Y RK R
M A REALH , R I BC EL AR AL X 58 B B R AR AT AN 8 BT, IRRL 4% 44 1R) 3.3. 1, s B 8 A A, Cu/Sn/Ti
PR B AR E SR RIEES B EYW, 7 TI0, RSB RS ELYIXT H B i LA LR AR R
EITRE . EALREHT,ZAE Cu0 5 Sn0, YRR LR 0.25 : 5 ) Ti0, X KB KGR BR
B, XREHT Ti0, 55 Sn0, Fif L FEMEE S Cu0 WBRBERAKMER T HERF-ZRNE G R

Ho
4 & #

(1) RAEIRMEBRIH & T Cu0/Sn0,/TiO, H A KA, CuO 5 Sn0, KR AR TUERIL T AL
Fiil LR TR0, T BB B T B -2 008, AT %A LR BA R R LIS E;

(2) XRD P i % B BT 1 & 19 CuO/Sn0,/Ti0, E &AL 500 CHALE MG MR, 7
XRD M bR RS AR ATE R, XTRER N E B R BB DB RIE Scherer XX HH Cu0/
Sn0,/Ti0, A AT PSR EL A 11. 8 nm, B4l TiO, K2 19. 1 nm H —ERER/;

() X E AR LM HER-RESHTTA, R AR E S &8 Cu0/Sn0,/Ti0, H &R
A b B 7E 400 ~ 600 C A, EOLAEMLIE AR E , UL £ 500 °C o & Ry Ab BIR E ;

(4) LAY R B4R Cu: Sn: Ti =0.25 15 : 100, K HRE LN 500 C, AEALFIZME R 0.5 g-
L™ W pH 4.0 B, 3 h O BMALK RRR M REL 97. 1% o
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