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Photocatalytic Activities of TiO, and TiO,/Al;O; Films Coated on Foam Nickel

Substrates
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China)

Abstract: Anatase TiO2 and TiOs/Al;Og films were successfully prepared on foam nickel substrates by
sol-gel technique. The characteristics and photocatalytic activities of the TiOs and TiO3/Al; O3 films were
investigated by XRD, FE-SEM/ etc-and by photocatalytic degradation reactions of gaseous acetaldehyde
under ultraviolet light drradiation, respectively.” The TiO2 and TiO2/AlyO3 films coated on foam nickel
substrates display a‘high photocatalytic activity for the degradation of acetaldehyde. Compared with the
onefold TiO» films coated on foam nickel, the TiO3/AlyO3 films show much higher photocatalytic activities.
It is confirmed that photocatalytic activities and stabilities are enhanced by coating AloO3 as transition
layer on foam nickel, which increase the specific surface areas of substrate surface and absorption property,

resulting in increase in the photocatalytic activity.

Key words photocatalysis; foam nickel; TiO2/AlO3 films; acetaldehyde degradation

1 5|8

TiO2 2% FH B B AT B i A AL T8 A A e 1 1 6
AL 031 SRTT TiOo By RAEB IR R A 5 43
S 1l WO 5 T AT R AR T HAE SR R . 8 T
fpe X B, AR R IR AT L 2R
MR PRIV - BEeE: 10 S & T & 0 3
By TiOo AR 7 A B S e, 52 240

Wi EH 3. 2006-04-03, WrElf&skfmBEH: 2006-07-17
ELWH: REWHBHARBEARLTHES (05520m002)

BB B R O B AR 1 Ak
ik 0 T T 1) S P A AL R 1
. 5 LA EEEME LY m R RE AR, 1
R BB THAEARR ORI, PR —
MITFLEE, B T REFBITR T 51k, 7E564#
PEALFR K A 22 S B 5 B, R S AE AL B 4R
ZHEAPY (VOCs) 5IEMZENZE IR EHAE

EHE AN W (1976 ), 5B, LR A, E-mail: huhai@sjtu.edu.cn @IRERRA: EE3CE, #4#%. E-mail: shangguan@sjtu.edu.cn



364 To AL A 2 4R 2%

RAFI R AR, A0 U0 HE T IR 2R
(PVA) f80Ks 45 571 16 2 FLI IR R E 3 TiO2 #1 R,
Xt SR A BTG S R T ARGF R I, (HOR TR
GRARRE, HE LR RERN, 5w
TSR B AR Y AT 38 S, NI R IR T S A4k 5%
Mg . A TR ZFLIBIREAE N EIK, DL ALO;
e TR MZE, FEKR - BRIk MBS sko™ A
(Y TiO2 MR, LA QMR 't A Ah 19 A 0] 1 e 7
. BT T AAE TiO2 B A0 ¥k B I BORI it 35 [H]
JZ S5 1l 4 TR TiO2 1 R AY 47 1B e o6 i AL 185 1k
AL

2 ZERES

2.1 SHEBHE

WKE T (BEAN Ldmm, fLEFE >95%,
Ni>99.947wt%) {f FI §if 43 6 /K 2 B 04 8 75 0%
RoFE, BARZEMKUEER, ERET. B8 (AL
3.78¢) 45 AL (AICl3-6H20, 38.632g) fll KB
7K (Ho0, 600mL) HmA ¥ & [nl fi %< E A, F 95°C
TER [l B8 e VIR R, HlR R E . B
AlyO3 MV L. FFIIRERTE Al O3 (¥ IS HUIR 5T 60s
EgREEn. BT, BRTE 12h 5, BALEFE S
120°C {1 2h, FE A S 34 L 550°C {R iR 2h,
il 784 AloOs 3o ¥ o 6] /2 A9 M IR R

4K R U TS (Ti(OBu)y4, 20.42mL) f = Z, BLRE
(DEA, 5.76mL) JI A\ JG 7K Z. B (CoH5OH, 70.74mL)
o, TEEREI BRI AT, BRI R E K
(H20, 1.08mL) #l Jo7K LB (CoH5OH,; 2.0mL) /Y &
GV, R BT SRRV VR 2h )5 AE S AL 4 PR
1d, B35 E B TiO, . Bras B IR A
KM EA AlLOs s ¥ rf 6] 2 M 1 IR B FE TiO2 I
215 60s Js B P&, 1T, 2| TR 12h 5, S
g4 e 550°C n#k 45min JE B TiOo ¥R, 4371 il
R IR R EE ) TiO2 Al TiO2/Al, O3 MG AL B
B 1 B A8 S A A D 2 A A

il B — 2 51 17 BORBOAS [A] 9 1 IR B 2 TiO, I
TiOo/AlyO3 W G AL I FE 5, b S BOR B
[l TiOy /Al O3 MR AITL ., A1T2. A2TI1 Al
A2T2 KH8fR, A FIR ALOs, T IR TiOq, $FHK
2.2 MEEVRE R SCELMERR N K

MEE &S BS D R RE M S AW
XRD(Bruker, D8 ADVANCE) . FE-SEM(Philips,
Sirion 200) fil BET(Quantachrome, NOVA 1000) i

FTRALE.

YA e SR Y B R 3 T1iO02 Al Ti02/Al O3
W AL TE . BT TiOz B TiO2/AlO4
VIR R PR B (TR 29 28 153.86em?, B 52 6 T
H) HCEAE R TR 2 1000cm? {151 4 B 47 3 5 3 [
N A% R HS, TN AR B 2 B A B RIan W B
100ppm, ¢ £ WSR3 21 W Bt -5 LA Js T e B A
U R AR BEAT (P 253.7am, 15W), 564
A 5] 25 T ) 3 B BE RS O 250m, A R R T Y 4 S
5 BE R 400uW-cm—2. ZEEFI CO» R ¥R BE B X
HIA A (GCI160) U 2E -

3 &RFTR

3.1 EARERAE TiO, F TiO2 /Al 03 FEHI R
g

B 1, 2 43l 2 M DR R R AN TR IR B TiO v
M XRD #1 FE-SEM K. IWE 1 \fLAFEH, 24 TiO,
B AR 1 REE, BR T BRI BT = A
SR AT S LS, BA B B TiOo 1T 5, e hs
B TiO BH A XRD ML K RIE. 24 7
IR BB 2 RBF, A B BB TiO, & ik iy Al
S B I IR T3 TiO Wi 1~3 IREF, TiO,
(16 B AR R 5wt% . 8wt% Al 12wt%. & 2 Bk
TARAOWREAMIKEREAE 1 IRE 21K TiO, #i K
IS, 25 R R LR E ALY 0.12m?% g1, W IR
B TiO, B 1 BT LR\ AR 0.7m>g 1,
TiO, MR 672 2~3 YR LR E ALYy 0.9m2.g— L.
H 2 T R 3 KX RO AL R B TE VA E
HRAEX.

10 20 30 40 50 80 70 8O0 90
28107

B 1 R AR R R TiO: MR XRD &
Fig. 1 XRD patterns of TiO2 films loaded on foam
nickel with various coating cycles

(a) Blank sample; (b) One coating cycle; (¢) Two coating
cycles; (d) Three coating cycles
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Fig. 2 FE-SEM images of TiOz films loaded on
foam nickel with (a)-no coating cycle; (b) one coat-

ing cycle and (¢) two-coating cycles
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Fig. 3 XRD patterns of (a) AloOs films and (b)
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Fig. 5 Time course of concentration of gaseous
acetaldehyde by adsorption on TiO2 films coated
on foam nickel with various coating cycles

(a) No TiO2 coating; (b) One coating cycle; (c) Two

coating cycles; (d) Three coating cycles
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Fig. 6 Time course of concentration of gaseous ac-
etaldehyde by adsorption on various TiO2/Al2O3

films coated on foam nickel
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Fig. 7 Gaseous acetaldehyde degradation rates
of TiO2 films coated for various cycles on foam
nickel

(a) No coating cycle; (b) One coating cycle; (c) Two

coating cycles; (d) Three coating cycles
1.0 9

I
0s 4 =
206
i
™
&
= 04
a
o —k—3—y—4
0z —4—5—4—FG
- — 7%
—k—a—#—10
oo T T T T ]
o 20 40 [:11) &0 100

Time fmin
B8 MEIRER S A2T2 FMEARRS £ e (R Al 4 Y i 22
10 Wik

Fig. 8 Consecutive reactions (10 times) of gaseous
acetaldehyde degradation rates on A2T2 films

coated on foam nickel
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Fig. 9 Gaseous acetaldehyde degradation rates of
TiOq films coated for two cycles on foam nickel

(a) 1st run; (b) 2nd run; (c¢) 3rd run; (d) 4th run;
(e) 5th run; (f) by heating at 300°C for 1h after 5

consecutive runs
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Fig.~ 10 Gaseous acetaldehyde degradation rates
of A2T2 films coated on foam nickel

(1) 1st run; (2) By heating at 300°C for 1h after 10

consecutive runs
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