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Fig. 1 Schematic diagram of fixed-bed experimental

reaction system
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cracking/reforming over NA
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Fig. 5 TPO-MS curves of spent NA in catalytic cracking/reforming reactions
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Table 1  Oxidation temperature and area ratio of low temperature peak and high temperature peak

[ NA fEfL 24 figt NA fffL 3%

R Wkl  mEESC Bl flREEEC W%  mEEC %
2 506 90.8 610 9.2 516 92.6 629 7.4
5 516 86.8 619 13.2 546 93.6 645 6.4
10 516 87.2 619 12.8 576 71.6 645 28.4
30 518 89.7 627 10.3 602 68.3 675 31.7
60 524 75.5 655 24.5 610 69.2 685 30.8
120 530 86.2 655 13.8 617 74.1 697 25.9
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Fig. 6  Column chart of absolute weight of different

types of carbon deposition
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FORMATION AND CONVERSION CHARACTERISTICS OF
AMORPHOUS CARBON AND GRAPHITE CARBON IN CATALYTIC
DECOMPOSITION OF TOLUENE OVER Ni-BASED CATALYST

Liao Guang', He Limo', Hu Song'?, Chen Xiaofang’, Ren Qiangqgiang', Xiang Jun'
(1. State Key Laboratory of Coal Combustion , Huazhong University of Science and Technology , Wuhan 430074, China;
2. China-EU Institute for Clean and Renewable Energy , Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: Ni/a-ALO; and Ni-Fe/a-AlLO; were prepared by using incipient impregnation method. Catalytic cracking and
reforming of toluene were tested in fixed bed reactors. The spent catalysts via different reaction times were characterized by
TPO-MS and SEM. It is found that the carbon deposition consisted of amorphous carbon and graphite carbon, and the
graphite carbon is mainly in the form of carbon nanotubes. As the reaction proceeding, the quantity of carbon deposition
remained stable after a significant increase At the beginning of the reaction, amorphous carbon is mainly formed on the
surface of catalyst; part of the amorphous carbon converted into graphite carbon in the reaction, and the proportion of
graphite carbon gradually increased. In the cracking reaction (without adding water) , the carbon deposition on Ni/a-ALOs
is mainly amorphous carbon whose proportion reached 85% or more. In the reforming reaction, the addition of water
significantly promoted the formation of graphite carbon (carbon nanotubes). As a result, the proportion of graphite carbon
reaches 30% or more. Addition of iron additives significantly inhibite the formation of amorphous carbon. The carbon
deposition on Ni-Fe/a-AlOs is mainly graphite carbon. The proportion of graphite carbon reaches more than 70%.

Keywords: toluene; catalytic cracking; catalytic reforming; amorphous carbon; graphite carbon; iron additives



