F2246 %5
2008 4 10 H

G

i fb Vol.22,No. 5

JOURNAL OF MOLECULAR CATALYSIS( CHINA) Oct. 2008

XEHS . 1001-3555(2008 ) 05-0454-07

e (L B R R B9 JR (L 2D Sh A 3

ROE, AbF
(L WA A TR TR WA RV 4100825 2. BUERHE CGBIM) AT, HTIT Wi 313000)

@ E: XM PV, 05/ MgF, 7E RN Ny 120 ~ 150°C Z [ HEAT 1 OGHEACRE iR N AR BB 5, BIFSEAE T WOG T
PEAT , R BSCE BE X SCHEAE S AT S ) REA. A HEBR BRSO BE R B0 T, ILE T v B PR R ) e A S
PR B8 e AR B R I B Y EFRR Y, nTRESEAE i T CHy COCH, O ™ B, it — 2 B A s M . P
BR A et — I . STRAN— W IRl , SRS CO, MUK, TEBEA CRIBARA SOV EE T, A CO AR, (HI2TE
ALILYERY AT T CO Bl b CO,. BFFERMI, V,05/MgF, 5 Pv/V, 05/ Mgk, Jy nf WG4 1T Hag 15 YRt i

1E5.
x #
FE 5K S 0643.32 XERFRIRED: A

KT, NI YA N O R
WM G E LI K T2 50, 15 R Al 5k
S B B S RE SRE IR, 5 R A DL
YR ENERIERYNEERS" . T
Z ST AEE—E R BRI, [ 20 42 90 4F
FRLASE, I F A A 7 v e (i e B 5 4 ME A WL
FA 3 92 S — B0 . YA RIE e
e 525 e HLYI A AL R CO, 1 H,0, 77 &
Ho A YR, R 2 S5 YA B R, Bk
SEAETFE i 2

H BT 58 85 22 (9 6 HE e bR 2 24 Tio, M
Sn0,'"™, WO, & Hph L TiO, BT
B R TIO, (45 TiO, 1B 45 Mo vk bR H #4¢
SFRDEAAL R HLYS R RCR. BUA TR
B R A AT LT e T L 4 v 0%, fELE:
WAFTEA L : T AL A I B 1 2256 (B
T387.5 nm) R F A HA WAL TR, T7E ]
VLG RS R B AL TE Y, ARG AE W G R
T B AT PE Y AL R .

SN LT A A 52 I8 T 19 5 A 17 22 11
IR3E, TS LS e 1400 1 A RN — 2 2
e AR oA 1AL RS LB A DR, T4k e F
oAl I B 1 JE AL 41 AT 5T 2 22 7E TiO, 5 TiO,
B ECAALH FHEAT, Xt AL T — s

i BHA: 2008-03-19; 1&[E HHA: 2008-05-07.
E£mAB: EHKARPEE 4 (20277008) .

W BULLLON s SCREILIESR ; JBREILTR; P AfL

AWM AERBETE . BTN L, SEREEBF LT
ARRAE A T REATR, L X G HHE T S I P R D
WEIEAZ UL, (R X A R RE Y
AR . AP TR T — BB G
T3, BEREAE ] DLC AR 1F D AL AL N R, A SCfi
FPRALLLANICTE I S 7 i B 6T PN R YE A AL i S
VAR

1 B

11 58

PR 25538 AR 9085, ER, RN E
45K ; XRD FAEfH A Philips PW3040/60 . UV-
Vis ZE/E{# F Nicolet Erolution 500 {%. {ii F§ Nicolet
Nexus 670 {2 #pG1E. Harrick Scientific JE AV &8
5 SO L A T Sy, AR T e o P B U A
i, S B Agilent 6890N “UAH I I3 #r, [
I el IR 3 p 2 AT, YU A R Rl AL T i
KA ARG A RO BRI
1.2 L5653 38

SR VA JRE- 5 15 125 ) i AL R Bk A, B 7
BN, I ECH] 2.0 mol/L igBREEVA W, 2.0 mol/L
AW, 0.5 mol/L IR B v M (IR ) 5
H100 mL _FiARREEREEF WM 100 mL iR Ak 5L
VWD, RWHEE R, 13 MeF, e 18 iR

EEBN: K FE, B, £T 1982 4, fili+. E-mail: songhan18@ 126. com.



#5 R OIEE R R LL AT 455

WA 40 mL (1 0. 5 mol/L {41 BRI W, TiEFF
Ja i E EAE 12 h; BB JE I 120°C T4 10
h A3 TR, TRERAE S AR R T 450°C Kks
5 h 73 ZMEILFH 9. 1% V, 0,/ MgF, . SRR 2 i 55
HEAEF, BT AR, FRELO. 1600 g SARRYA T 10
mL ZRZERK T, B 40 g EARIEAR 12 h [F T
120°C T4 4 h 5% 0. 13% Pv/9. 1% V,0,/MgF, fii
1.

e X E RO AL S0 2% (944 8.0 mm, K
12.0 em B35 584 ) 2R A 40890 138 A T i
T AR T L 1A T A0 e e A o A D D 194 S
N WEAEAEAERIET, EAR R 5. 0 mL/min, SAHE
T AE S0 A5 1 N SR R AR Bl 8. 5% .
TR R KT VR G UR, TG AL ] 4 h. FRyR 5
2140 e i P AR [ ) _E R 1S A S AR R e A
ZLAMA SOl A, SO IR AR i # Z2 180°C
I ASRTT 1 h, 153055 0% LR K m, B
M A =Y VR 95 =D DU VA L1 = R & 3 VA A £
FEJI/NF 107 Pa. ZEARRRE T, SRA R ETT
R AN 5.0 mL/min, ASRTEER N T
(A TR ) R 5 0 TR B e AR it v, 2 SM
T T TESL IR 25 T S A N B R B 8. 5% .
Jir A7 b 30 A TR 5 25 52 DR R A SRS 2 F T 5T Dok
RESEAE T B 28 Ak S

2 R Gt

2.1 fEFIRIE

R CAEF Y, V,05 (28980 2.0 eV) B4
BB WA A, A6 R WO XIS Ty w R
{HFIIE WG 1) L -5 7 ORE i 0, T Mg, (447
FEPE 6.2 eV) Al LMENFHIE - -2 7O B A 1 R AT
IR, i V.00 TR, R, AL
$9.1% V,05/MgF, i f## A6 00 DG A Ak 15 Ve e iy, T
HAH 0. 13% P1/9. 1% V, 0,/MgF, i 25 Pt {44k
HIBAGH R CO, 45 H,0 Bt

LT Frsfidiil 9. 1% V,05/MgF, 1) XRD i
BRI UL, fefbsflrh HOgE 3] V,0, 5 MeF, 1AH 1T
S, WA ANE TR AP A RET AR L. XA~
SEREIR, FATING V, 05 270 HUE MgF, PiAH Y.
K 2 J& MgF,. TiO,. V,0,. 9. 1% V, 0,/MgF, .
0.13%Pt/9. 1% V,0,/MgF, (] £ 41 7] I, %4, MgF,
1 Ti0, RAEEIAL /N T 380 nm B A TG 1. Mgk,
ANV, O il # FHEAL 9. 1% V, 05/ MgF, , HOEMRIL

A ﬂ 0.13%Pt/9.1%V20s/MgF:

9.1%V20s/MgF:

\ H A “ MgF:
1 1

1 1 1 1
15 20 30 40 50 60 70 80
26 (degree)

B 1AL XRD fir s 14
Fig. 1 XRD partters of the catalysts

Intensity (cps)

0.13%Pt/9.1%V20s/MgF:

Absorbance (cps)

1 1 1 1 1 1
200 300 400 500 600 700 800 900
Wavelength (nm)

P2 ALY UV-vis 3515
Fig. 2 Uv-vis spectra of the catalysts
ALK F] 630 nm. 7E 9. 1% V, 05/ MgF, fit 4Ll 1
A Pt il & I HEAL T 0. 13% PY9. 1% V, 0,/ MgF, E.
A TR AT WMl X, HAR KOG K Gk F) 650
nm. F M 9. 1% V, 05/MgF, #1 0. 13% Pt/9. 1%
V,05/MgF, (S SMBRIBOE 1, FeAT T4 B AT AT fEAE
AT A HEATE PR T MgF, F1 TiO, 7EERY PG
KT 380 nm Ff BT IS L.

i A 51 S RO HE A S 2, XA 79)
TN ERREARPERE S L. 18] 3 S AN [ S B It 32 I Ak
7 9.1% V,0,/MgF, #1 0. 13% Pt/9. 1% V, O,/ MgF,
IPAE RSN (A > 320 nm) 5] ILYEZEAF (A >
380 nm) T, Sz ik B 55 PN A A Al A< OC ARt £&.
Hi & 3 RT R, LR AN [R] A4 A AR TR 5 A TR #5225 1
I, PR LR AT A2 A 3 i B 3 B 4 T o T
PEEr, Bk 0. 13% Pv/9. 1% V, 0,/ MgF, 7E 11
[Fi) P9 07 1k 3 L S A0 PR T e P R, ] 56
MG P OCHEA IR PEREOL T 7] WOL A



456 Z)

Tt

F22 %

100 —_— .
//. —
. /
/ * v
_80F / —
=
=}
760
£
-
= -
S
240 [
=3
2
< 20 F Acetone/O: flow: 5 mL/min
Acetone/O:z: 4.78 mol%
0 1 1 1 1 1
115 125 135 145 155 165 175

Reaction temperature ('C )
P 3 A [ S bz I A A1) L P
T HEAC R AR A e A%

Fig. 3 Acetone conversion at different
reaction temperatures
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Fig. 4 IR spectra of acetone oxidation with KBr powder and catalyst as background at room temperature

The catalyst or KBr powder in the reaction cell was degassed at 180 °C in vacuum (10~* Pa) for 2 h and then cool

down to room temperature before feeding reactant gasses into the cell. degassed at 180 Spectra A and B were collected

after feeding acetone/0, (5.0 mL/min, 5.0 mL/min) and stabilized for 20 min.

Spectrum C was collected after 30 min of N, purging on the acetone-1hour-preadsorbed catalyst surface.

# The Figure 4 (2) is the magnification of the wavenumbers from 2 000 to 1 000 ¢cm ~'of (1).
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Table 1 The assigning of the absorption bands of acetone on both KBr and catalyst

Mode description

Frequency (em™")

Gas phase acetone

Adsorbed acetone

Literature a

Spectrum A, B

Literature b Spectrum B, C

v(CH) 3020, 2973, 29263 015, 2 970, 2 948, 2 927 2973, 2931 3012, 2969, 2 927
v(C=0) 1738 1755, 1737, 1727 1702 1722, 1710
3,.(CHy) 1456, 1438 1457, 1448 1422 1425
3, (CH;) 1363, 1360 1365, 1 304" 1 366 1370
v(C-C) 1218 1228, 1217, 1206 1 240 1234
3(CCH) 1 093, 1 067 1 092

Adsorbed mesityl oxide

Literature ¢ Spectrum B, C

v(C-H) 2967, 2932,2918, 2 870
2928

v(C=0) 1 666 1 670, 1 653
v(C=0C) 1 602 1 636
5,.(CH;) 1 450 1 448
3,(CH;) 1378, 1365 1370
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Fig.5 The IR spectra of acetone degradation over catalyst at conditions of dark reaction and under visible light
The A series are the IR spectra of dark-reaction, while B series are the spectra obtained under visible light.
Before introducing the acetone/oxygen mixture, the catalyst was purged by N, at 180 C for 1 h,
and then cool down to room temperature. The cooled cell was vacuumed to 10 ™ Pa.
In each reaction at the selected temperature, 5 mL of acetone/oxygen gas was introduced into the cell system.
The background of the spectra recording is the spectra of catalyst predegassed at the reaction temperature.
The reaction temperatures were given in the figure
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Fig. 6 The CO, IR peak area change with reaction time
over catalyst in darkness and under visible light
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Table 2 The IR band assignments of acetone photodegradation over catalyst under visible light

Adsorbed L Frequency (em™")
Mode discription - -
species This work Literature
Bidentate [v,.(CO0)C£3(CH) ] Been coverd 2957 *
formate v, (CH) 2 873
1(CO0) 1586, 1528 1575, 1358°
3(CH) 1417, 1312 1323
Carbonate v(CO;) 1 446 1 441°
(0(0) v(CO) 2 105 2176, 2116 "
CO, v(CO,) 2383, 2372, 2326, 2316 2 358
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Fig. 7 Possible acetone degradation pathway on the catalyst
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An In-situ FTIR Investigation of Acetone Photodegradation

SONG Han, ZHOU Xiao-ping
(1. College of chemical engineering, Hunan University, Changsha, Hunan 410082, China;
2. Microvast Technologies, LTD, Zhejiang 31300, China)

Abstract; The acetone photodegradation over Pt/V,0,/MgF,catalyst was investigated in the temperature region of

120 to 150 C under visible lights. It was found that the reaction temperature has significant influence on catalytic

activity. At conditions of ruling out the thermal reaction (usually set the reaction temperature below that that ther-

mal reaction occurs) , high reaction temperature favors the photodegradation of acetone. It was found that the photo-

degradation of acetone starts from the hydrogen abstraction on the methyl group. Possibly, CH,;COCH,0O" is the
first oxidation species, which could be further oxidized to CH,COCO~, CH,COCO, , CH,CO~, CH,CO, ", and

HCO, ~. These species were finally oxidized to CO, and H,O. The investigation shows that under visible light, CO
could be converted to CO, more rapidly. Both V,0,/MgF, and Pt/V,0,/MgF, are visible light active catalysts.
Key words: In-situ FT-IR; Photodegradation; Photocatalyst; Acetone oxidation



