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Fig. 1 Schematic diagram of the Pd/PHSNs-Al, O,/MC
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Fig.4 Time dependence of washcoat weight loss of the
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C,H, over different Pd-based catalysts
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Preparation and performance of novel monolithic catalysts
with porous hollow silica nanoparticles as washcoat

ZHU QiuFeng FU Yao WEN LiXiong CHEN JianFeng

(Key Laboratory for Nanomaterials, Ministry of Education, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract; Monolithic supports can improve the performance of nano-catalysts by overcoming the problems which a-
rise when they are used in a fixed bed reactor. A novel monolithic catalyst has been prepared by coating a Pd-load-
ed nano-catalyst on monolithic cordierite substrates through a dip-coating procedure with alumina sol as the inorgan-
ic adhesive. The nano-catalyst was formed in advance by an impregnation method with porous hollow silica nanopar-
ticles (PHSNs) as support. Therefore, the resulting monolithic catalyst will have the advantages of both high sur-
face area due to the coating of nanoparticles, and excellent mechanical properties inherited from the monolithic cor-
dierite substrate. The high specific surface area of the support increased the dispersion of active components, and
the macroporous structure reduced resistance to feed diffusion. The monolithic catalyst was evaluated for the selec-
tive hydrogenation of acetylene in a fixed-bed micro-reactor apparatus, and the results indicated that the monolithic
catalyst possessed higher selectivity for ethylene than the nano-catalyst alone, and higher conversion of acetylene
than over the monolithic catalyst without the nano-catalyst washcoat. The ethylene selectivity for the novel monolith-
ic catalyst was as high as 47. 5% when the conversion of acetylene was close to 100% , which is significantly supe-
rior to current commercial catalysts.

Key words: egg-shell; nanomaterial ; monolithic catalyst; selective hydrogenation



