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Abstract: Using TiO; and La,Os-doped TiO; as supports, which were prepared by the sol-gel method, a series of Au catalysts were prepared
by the deposition-precipitation method. Their catalytic performance for selective hydrogenation of cinnamaldehyde was tested and their
physical and chemical properties were investigated by the techniques of N, adsorption-desorption, X-ray diffraction, high-resolution trans-
mission electron microscopy, temperature-programmed reduction, and X-ray photoelectron spectroscopy. The results show that a moderate
amount of La;O3 (10%—15%) can obviously improve the catalytic activity and selectivity of Aw/TiO; for the hydrogenation. The presence of
LayO3 in TiO, increases its surface area, restrains the growth of TiO, crystallites, enhances the interaction between Au and support, and
makes the particle size distribution of Au crystallites more evenly. The Au on the surface of AwTiO, exists mainly as Au’, but on the La,Os
doped catalyst there is a small portion of Au> species besides Au’.
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Table 1 Performance of different Au catalysts for selective hydro-

genation of cinnamaldehyde

Conversion Selectivity (%)

Catalyst

(%) HCAL HCOL COL
Auw/TiO, 47.2 23.7 18.9 37.6
Au/5%Lay05-TiO, 82.5 20.8 19.8 39.0
Au/10%Lay05-TiO, 83.8 25.6 15.0 52.4
Au/15%La05-TiO, 87.6 272 14.1 49.4
Au/50%La05-TiO, 53.0 29.8 9.6 49.6
Au/La,04 20.2 69.2 20.5 6.3

Reaction conditions: cinnamaldehyde 2.5 ml, isopropanol 50 ml, cata-
lyst 0.5 g, H, pressure 2.0 MPa, reaction temperature 120 °C, stirring
speed 1000 r/min, reaction time 5 h.

Note: HCAL, HCOL, and COL represent hydrocinnamaldehyde, ben-

zenepropanol, and cinnamyl alcohol, respectively.
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Table 2 Textural properties of different Au catalysts

Catalyst ABET/(mz/ 2) mel/(cmS/ 2) Dyore/nm
AW/TiO, 12.0 0.017 5.8
Au/5%La;05-TiO, 27.7 0.027 3.9
Au/10%La,05-TiO, 37.8 0.044 4.6
Au/La;O; 13.3 0.038 114
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1 AR Au 4L FIE) XRD 3. AT LA H,
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Fig. 1. XRD patterns of different Au catalysts. (1) Au/TiO;; (2)
Au/5%La;05-TiOy; (3) Au/10%Lay05-TiOy; (4) Au/15%Lay05-TiOy;
(5) Au/LayOs.

W R B RS, AR TE. Au/La,Os A 1 FR H
BN 7 La,O5 BT H AN, 75 20=38.15° F1 44.3° /£
AL Au BAT S0, BB Z AL Au ki RSE
BOK.

FRAR W 2R 2 EAT &AL 57 TIO, S kL 42,
SR TR 3 ATLLEH, PE La0; B REH
TiO, I f kL R ST B AR/, 2 La,Os &4 10% I,
AR RSP RN (h 7.2nm). XTTRER La’" g
B3 5753 BUAE TiO, Kt h, B A TR M AH AR
FE R Ti-O-La 8, M BL1E T TiO, Sk Foki i
KRB AT, > & La,05 145 2% o LA TiO,
WO, AT K T B LR AR (L3R 2).

£3 AR AufELFild TiO, MBER R T
Table 3 TiO, particle sizes of different Au catalysts

Catalyst TiO, particle size (nm)
Auw/TiO, 13.8
Au/5%Lay05-TiO, 8.4
Aw/10%La05-TiO, 72
Aw/15%La05-Ti0, 8.7
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Fig. 2. TEM images of different Au catalysts. (a,b) Au/TiO,; (c,d) Au/10%Lay05-TiOy; (e,f) Au/LayOs.

XRD & ® —&. W, § AwTIO, Mt , Aw
10%La,05-TiO, {4 R R 1 Au # F R~F242 /N B K
INEE RIS (JLFE 4R 4~6 nm). IXF B 10%La,0;5
(145 2% mT DL BH S /N 18 1 3510 2 ARG PR 4 23 A 1
WL, R Au B, B9 Au 58k 2 M g2
fih BT . 36 A LA HY, Au/La,O, 18 1k 7738 4k K
FLARAR 544, Au fiF RSFECK (5 10 nm 2 45), HE
JE KN KAy AR AN 5] 1X 5 XRD 45 R — .
AR 1 AE, ARSCHEFCI Au AR R EE R N
AR S An b7 RSF K& H 5 800k (5] A0 L {E
FZE% P E. b B s n Au bl 4 )
TR R M AU B, BB Ll TiO, Bk La,05 4
AR 1) Au (AL IR TE 4 7 Au B RS
R BLAr A AN 5Y, TR PR R T8 U R M I &0 PR
fi%. Au/10%La,05-TiO, i {45 H, TiO, [ db AR ~F
BN, AR Au B RSFAR N B2 H0E
53, NTITEE TN Au 5 23k Ry A A . R I (A 5
FILH b AwTIO, B & &S P Ak £e . Btk
AL, Au 5530 2 R) B ok 7 TR, A fEAK 1Y
INETE R GE R, X Sk S PIG R — L

2.5 {EAFIANTEEEE

3 4 Au/TiO, Fl Au/10%La,05-TiO, i 1k 51
) Hy-TPR 1. AT LLE B, M FITEARIR AL 2 A
HIL Au (938 R, AT (82 A Au (19 538 & K,
B9 REE; HAEKTF 500°C K& X B IE 7
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Fig. 3. H,-TPR profiles of Au/TiO; (1) and Au/10%La,05-TiO, (2)

catalysts.
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Au/10%L2a,05-TiO, i 44 7 32 M 1) Au ¥ Fp F Z L)
A TR, AR EfF D& Av’”. X5 3CHR[26]
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Fig. 4. XPS spectra of Au/TiO; (a) and Au/10%La,05-TiO, (b) cata-
lysts.
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