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Preparation and catalytic performance of silica supported MoP catalyst for
selective oxidation of benzyl alcohol
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(1. College of Petrochemical Engineering, Changzhou University, Changzhou 213164, Jiangsu, China; 2. Zhejiang
Tianrui Chemical Co., Ltd., Quzhou 324400, Zhejiang, China )

Abstract: SiO,-supported MoP (MoP/SiO,) catalyst was prepared by direct reduction of molybdenum
acetylacetonate and ammonium hypophosphate on SiO, support without calcination, and characterized by
XRD, XPS, N, adsorption-desorption and TEM. Influence of P/Mo molar ratio[n(P)/n(Mo)=1,2,3] in
impregnation liquid and reduction temperature (500, 550, 600 °C) on MoP formation were firstly
investigated followed by exploration on its catalytic performance for selective oxidation of benzyl alcohol
to benzaldehyde. Experimental data demonstrated that MoP/SiO, catalyst (MoP/Si0,-550-2), prepared with
a P/Mo molar ratio of 2 at reduction temperature 550 °C, under the conditions of reaction temperature
130 °C and reaction time 8 h, exhibited the highest conversion (99.7%) and selectivity (99.8%) in selective
oxidation of benzyl alcohol to benzaldehyde. More fine MoP particles formed on MoP/Si0,-550-2 catalyst
might be contributed to the improved catalytic performance.
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Fig. 2 Mo 3d (a~c) and P 2p (d~f) XPS spectra of MoP/Si0,-550-X catalysts
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MoP/Si0,-550-1 227.9 53.4 228.3 19.7 229.3 13.0 232.3 13.9
MoP/Si0,-550-2 227.9 65.1 228.6 13.8 229.3 10.9 233.4 10.2
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2 MoP/Si0,-550-X #EALFI Y XPS ZHM P 2p AR 5T
LN

Table 2 XPS parameters and atom ratios of the different
contributions of P 2p obtained for reduced catalysts
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Table 3 Texture parameters of SiO, support and prepared
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- WRWBY  SAREH  AALALAY
(m’/g) (m’/g) (em’/g)
SiO, 323 308 0.92
MoP/Si0,-550-1 260 244 0.75
MoP/Si0,-550-2 242 231 0.69
MoP/Si0,-550-3 236 227 0.70
MoP/Si0,-500-2 260 243 0.75
MoP/Si0,-600-2 247 237 0.73
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Fig. 5 Conversion (a) and benzaldehyde selectivity (b) of
MoP/Si0,-550-X (X = 1, 2, 3) catalysts for
selective oxidation of benzyl alcohol



- 1424 -

M 4m 4 T FINE CHEMICALS

%39 %

H & Sa AT, FEAEALTR L, RH R b3
Wifi 2 S 7 B[R] B 2 4 720 T 4 5, XF T MoP/SiO,-
550-2 fiE4k A, YN E]A 8 h B, AR AR K,
K 99.7%, AkLEIEK NI ], FEA R TG B ARk .
H I sb Al %0, FEN 8 h Bf, MoP/Si0,-550-2 fifk
R EEETE N 99.8%, W& T MoP/Si0,-550-1 Al
MoP/Si0,-550-3, X 5 MoP/Si0,-550-X ##1L 7] FIE
A MoP 1% PEAH A% . ORI K /INVRT P/Mo LU
X, XRD. XPS fl TEM %559ESE T¥E MoP/SiO,-
550-2 MR B HAA 2 AXTRLAR R ST ECINE) MoP
FHo MoP AHAY kL R /)N, AR ) 336 1 A7 1 %K
H#Z, Frll, MoP/SiO,-550-2 {4k 5 )4 fk P jE
T MoP/Si0,-550-1 F11 MoP/SiO,- 550-3 {1k .
222 ABAHERIRFEN R

ASTR) AR SRR E Y MoP Ak 751 %o 28 FE Pt e 5
AL N HERERR I, 45 R ILE 6,

R (LR R e

HACKAIE %
5 2 2 8

N
(=]
T

0
0-2 0-2
Mo?]S’xOfso MOYIS'\OTSS Mows'\o
AL
El 6  MoP/SiO,-T-2 HHEAL I iy 4 H Bk £ S A 1 B

Fig. 6 Performance of MoP/SiO,-7-2 catalysts for selective
oxidation of benzyl alcohol
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Fig. 7 Effects of reaction temperature on performance of
selective oxidation of benzyl alcohol over MoP/SiO,-
550-2 catalyst
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Fig. 8 Recycling performance over MoP/Si0,-550-2 catalyst
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Table 4 Experimental conditions and results
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Fig. 9 Mechanism diagram of preparation of benzaldehyde
from benzyl alcohol catalyzed by MoP
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