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Abstract— Catalysts of high metal loading supported on the carrier of pre-adjusted pore structure may be prepared by
repeated impregnation of the carrier with metal salt solution. However, when Ni/Al;O; catalysts were prepared by the
repeated impregnation method, the catalysts showed uneven metal distribution and many cracks within the pellets. The
problem could be solved by treating the catalysts in oxygen between impregnation steps. Low oxidation temperature was
helpful to obtaining small nickel particles dispersed on the carrier, but the temperature effect became insignificant when
nickel loading was higher than 20 wt%.

As the nickel content of the catalyst increased by repeated impregnation, the nickel particles grew larger, blocking
the entrance of some micro-pores or reducing the average pore size, which eventually affected the catalytic activity.
In this study, the rates of benzene hydrogenation decreased drastically when the catalysts contained more than 15 wt%
of nickel. At this nickel content, the average nickel size approached 100A, which was the size of the most abundant
pores in the catalysts.
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Fig .1. The Effect of calcination on the radial
distribution of Ni in a catalyst pellet.
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Fig. 2. Result of TGA of a impregnated catalyst:
heating rate = 5°C/min.
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Fig. 3. Effect of calcination temperature on
average Ni particle size.
0O : Caleined at 300°C
o : Caleined at 250°C
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Fig. 4. Effect of Ni content on the surface area
of the catalyst.
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Fig. 6. Effect of Ni content on TOF. Calcination
temp. = 250°C.
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