M4t 7

2010 Chinese Journal of Catalysis Vol. 31 No. 2
X EHS: 0253-9837(2010)02-0171-05 DOI: 10.3724/SP.J.1088.2010.90904 HRIL: 171~175

BN T BB FE PUTIO, LB E LR B R
B8 5 4150 S i 5T

iz &, Lok
B kENEE RS TRER, AG KRB E S B RE ELBE, & M510275

FEE: R RALE AT LLANGIE ST TR A4 AT 1%Pt/TiO Ak 771 F 1R 050 B R4 A SR, 0] A 70 1) 2R3 8B AT T 43 #T
45 BRI, PUTIOL AL LE R4 AF T R aPKE F [ 48046 B HoO A1 CO,, 100°C LA FER R 1 43 fift D et 25 B8, AR 1 i fb 57 2k 0%
J2& BT 3R T A B8 B I 20 R 1) PR R AR o 8 77 8 A 300 P05 2 7, THIR 32 100 °C BRIV ) K R R AR 56 A 0 iR 0 5288 e 5] 4D 955 e
KR RO T LLANGIE AL B, AR

PESES: 0643 XERFRIRED: A

In-Situ DRIFTS Study on Catalytic Oxidation of Formaldehyde
over Pt/TiO, under Mild Conditions
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Guangdong Province, Sun Yat-sen University, Guangzhou 510275, Guangdong, China

Abstract: The adsorption and oxidation of formaldehyde over 1%Pt/TiO, under ambient conditions were investigated by in-situ diffuse re-
flectance infrared Fourier transform spectroscopy (DRIFTS), and the deactivation of the catalyst was analyzed. It was found that formalde-
hyde could be oxidized to HO and CO, over Pt/TiO, at ambient temperature, and the decomposition of formate was the key step below 100
°C. The catalyst deactivation at low temperature was attributed to the overcast of active sites by the formate that was failed to be decomposed

in time. Nevertheless, the formate on Pt/TiO; could be decomposed completely by increasing the reaction temperature to 100 °C, and the

catalyst activity could be recovered simultaneously.
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Fig. 1. In-situ diffuse reflectance infrared Fourier transform spec-
troscopy (DRIFTS) spectra of HCHO adsorbed on TiO, (a) and
Pt/TiO, (b) at ambient temperature. (1) 1 min; (2) 10 min; (3) 20 min;
(4) 30 min; (5) 40 min.
R 55 1 — 40 H & (DOM; 1485 ecm™', §(CH,) Al
1390 cm ™', o(CHy)) &%, AT 2 B0 40 Fofr e . 3K 43 1
FH I TR B A 28044 THO, b 5 TR 4 446 2 DOML. H AR
AR ALER A 38 ik C=0 1) o A0 H 1 B 77 A 4 771
(1) Lewis FR A7 (e 4k by 10 Ti*Y) |-, {13 B IE 1 C Ji
TR RGBT, AR TR SR A S T Bt
I DOMI!2 iy T DOM 1R 3% ik, 78 TiO, FAR Bk
k2 T AU A AL R R AR Y. DOM ) i 06 55 155 o W B
B 1) 42 < 77 328 9 184 5, 45 20 min A2 A7 I AS T AR 4k, B
W B s 21 B 25 -1l

t B 1(b) 7 L, =l T P TE PUTIO, bW B I,
RN TR 2 TR 1) 3 ) A AT B0k FH IR AR . A R AR
(1581 F1 1363 cm ™, v,(OCO) Fllv(OCO))~ W Fff 7K
(3346 F1 1635 cm™, v(OH) Fl16(H,0)) LL & DOM #
(1467 cm™', 5(CH,)). 54 ol U 1) ik 55 59 it W B s 1)
FEAK T 558, 45 20~30 min IS, 39 B L AR AR W



www.chxb.cn filiz & & i

N AE T HBEAE Pt/TIO, b A AL AL S5 I 1R 567 98 B S 20 A D65 E 5L 173

LB T RAES. BT LU B, W B A A R e R
TR S AL B DOM, il R S 5 £ 571 2 T ) 9%
PN 455 T8 T R AR, (R AT R B CO, W il g,
B 8 A, 71 22 T A L R Y A A i TR AR LA
1(a) A1 (b) AT LA tH, Pt/TiO, i 4k 751 56 I8 (1) 41 44 4
A3 1 B TiO, B i, AR A AT OAH 8 A7 A 1 4 A
BN RE R F I 5T A S AR CO,.
2.2 EBTHREENS S A0

h T 2 BRSO T I TR B 1) 52 R g T R R 4R
AR I AN BRI, B 5T e AN AR TiO, B4k
PUTIO, AL L SL IR B, 18] 2(a) 75t T %3 B
/i FAE S AR TiO, b AL B ¥ B2 A7 DRIFTS i%. 7 LA
F, BRI IR B 20~30 min 5 5 A TA )P
fiir. 254 1 1(a) R LA B, P R0 403 IR B I
MR & PR RIS A4, BEIRN FIRARY)
Tofr e 52 A i F i) 4 K 1 90 2K B985, BAE TiO, | 1
FRARASREIE — D Bl k. IRk n LI, £E TiO, I,

Kubelka Munk

Kubelka Munk

__AMM S

>

W‘ e (2)
@)

NS T SN SN T S ST ST S NS ST S SN SN ST ST S S Y S SO ST S S S

4000 3500 3000 2500 2000 1500
Wavenumber (cm™)

2 ERTHREBIESE TiO: (a) 1 PUTIO; (b) LHK
MR R4 DRIFTS %
Fig. 2. In-situ DRIFTS spectra of HCHO and O, co-adsorbed on

TiO; (a) and Pt/TiO, (b) at ambient temperature. (1) 1 min; (2) 5 min;
(3) 10 min; (4) 20 min; (5) 30 min; (6) 40 min.
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Fig. 3. In-situ DRIFTS spectra of catalytic oxidation of HCHO over
Pt/TiO, at different temperatures. (1) 30 °C; (2) 40 °C; (3) 50 °C; (4)
60 °C; (5) 70 °C; (6) 80 °C; (7) 90 °C.
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Fig. 4. In-situ DRIFTS spectra of catalytic oxidation of HCHO over
Pt/TiO, at 100 °C for different time. (1) 10 min; (2) 20 min; (3) 30 min;
(4) 40 min; (5) 60 min.
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Fig. 5. In-situ DRIFTS spectra of oxidation of HCHO over Pt/TiO, at
different temperatures for 25 h. (1) 30 °C; (2) 40 °C; (3) 50 °C; (4) 60
°C; (5) 70 °C; (6) 80 °C; (7) 90 °C; (8) 100 °C.
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