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Abstract: The Ni—Ce/ALO, catalyst was synthesized via mechanochemical method. The effects of steam on the
cracking behavior of toluene and pyrene as coal tar model compounds were investigated in a fixed bed reactor.
Based on the product distribution, the cracking mechanism of the conversion of pyrene to naphthalene was proposed
and verified by D,0 as a tracer. The types and structural characteristics of carbon deposition on the spent catalysts
were characterized by XRD, TG-DTG and Raman, etc. The results showed that the addition of steam obviously
enhanced the cracking rate of pyrene, compared with the pure nitrogen atmosphere, and it increased first and then
decreased with the increase of steam—carbon ratio (S/C) and reaching a maximum of 98.93% at S/C=0.15, increased
by 32.09% in comparison with S/C=0. A downward trend was that the yield of carbon decomposition decreased from
10.04% to 5.39% with the increase of S/C ratio from 0O to 0.26. In addition, carbon analysis results show that the
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main type of carbon deposits were B —type and y—type at S/C=0. On the contrary, in the presence of steam, the

activity of higher a—type carbon content increased. Therefore, it indicated that the carbon elimination by steam

inhibited the conversion of C, to C, and C,.
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Table 1 Effect of water flow on catalytic cracking

performance of model compounds
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Table 2 Qualitative analysis of GC—MS spectrum of

liquid product from cracking reaction
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Table 4 Pore characteristics of catalysts
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