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Abstract

Biomass has been used as an alternative source of energy due to its rich storage,
renewable and other advantages. However, oxygen containing compounds in
biomass greatly affects the thermal, and limits its wide application. Therefore, it is
necessary to carry out hydrodeoxygenation for biomass. Among these catalysts
investigated for hydrorefining, transition metal phosphide catalyst with excellent
catalytic performance for hydrodeoxygenation has been paied more and more
attention in recent years.

Pd@Ni2P/SiO2 and FeMoP/SiO2 catalysts were prepared by sol-gel method and
ctric acid-gel method in this paper, respectively. The catalysts were characterized
and analyzed by CO chemisorption, XRD, XPS, NH3-TPD, TEM. And evaluations
of catalytic performance over Pd@Ni2P/SiO2 and FeMoP/SiO2 for phenol
hydrogenoxygen or glycerol hydrogenolysis were also performed, repectively.
The study shows that the Pd@Ni2P/SiO2 catalyst particles disperse evenly (6.75
1+1.54nm). Due to the presence of Pd particles, the reduction temperature of the
formation of Ni2P is reduced by about 200. And Pd and Nid+ (0<6<2) species
provide the metal active site and acid center, which promotes the C-O bond
breaking , and leads to higher phenol conversion and cyclohexane selectivity .
The presence of Pd- (0<d<1) species can facilitate the electronic transfer, so that
H2 over the catalyst surface can dissociate to promote the hydrogenation
reaction. So the conversion of phenol is higher than that on the pure Ni2P/SiO2.
At 493K, and 2.0MPa, Pd@Ni2P/SiO2 has high phenol conversion, above 95%,
and the selectivity of the cyclohexane is 95%. At 453K, phenol conversion is 95%,
and t the selectivity of the the cyclohexanol is 65%.

Compared with the traditional catalyst prepared by temperature programmed
reduction (TPR) method, the FeMo(1)P catalyst particles prepared by citric acid-

gel method is dispersed evenly (3.34+0.77nm). The coexistence of Mo and Fe



affect the dispersion of catalyst particle. The study shows that metal (Fed+ and
Mo5+) over FeMo(x)P catalyst also has active and acid to promote the cleavage
of C-O bond and hydrogenation reaction, and influence the distribution of product
selectivity. And the presence of Pd- (0<d<1) species can facilitate the electronic
transfer between metal and P species, so that the active sites and Pd- species
can cooperate to promote the catalytic reaction. Combing with XPS, NH3-TPD
and TEM results show that

FeMo(x)P/SiO2 catalyst of Fed+ distribution shows a trend of first increasing and
then decreasing. While the Mo5+ distribution increases with the increasing of Mo
ratio. For the phenol hydrogenation, under the reaction conditions of 573K,
0.2MPa hydrogen pressure, and the mole ratio of FeMo(x)P is 1:1:1 and 1:0.5:1,
the selectivity of benzene and cyclohexene is 79.5% and 78.0%. The oxidizing
species make

FeMo(3)P/SiO2 catalyst increases the acid sites, and promote the cleavage of C-
O bond at the glycerol.For the glycerol hydrogenolysis under the reaction
condition of 493K, 2.0MPa hydrogen pressure, and the mole ratio of FeMo(x)P is
1:0.5:1 and 1:3:1, the selectivity of 1,3-propylene glycol and propanol is 32.5%
and 69.5%, respectively.

Keywords: Phosphide; Phenol; Hydrodeoxygenation; Glycerol hydrogenolysis
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