
Article outline Show full outline

Highlights
Abstract
Graphical abstract
Keywords
Introduction
Experimental
Results and discussions
Conclusions
Acknowledgments
Appendix A. Supplementary data
References

Figures and tables

Table 1

https://doi.org/10.1016/j.jiec.2016.11.004

•

•

•

•

Journal of Industrial and Engineering

Chemistry

Volume 46, 25 February 2017, Pages 356–363

Selective hydrocracking of pyrolysis fuel oil into benzene,

toluene and xylene over CoMo/beta zeolite catalyst

Dipali P. Uparea, S. Parka, M.S. Kima, Y.-P. Jeona, b, d, J. Kimc, D. Leec, J. Leec, H. Changc, S. Choic, W.

Choia, Y.-K. Parka, b, C.W. Leea, b, , 

a Center for Convergent Chemical Process, KRICT, Daejeon 305-600, South Korea
b School of Science, University of Science and Technology (UST), Daejeon 305-333, South Korea
c Hanwha Total Petrochemical Co., Ltd., Seosan-si, Chungcheongnam-do 356-711, South Korea
d C-industry Incubation Research Center, KRICT, Daejeon 305-600, South Korea

Received 31 August 2016, Revised 31 October 2016, Accepted 5 November 2016, Available online 15

November 2016

Show less

Highlights

Co promoted Mo/β catalyst has showed superior catalytic performance in

hydrocracking of model compounds as well as crude pyrolysis fuel oil into BTX.

Catalysts and reaction parameters optimization in hydrocracking of tetralin helps to

conduct the efficient hydrocracking of PFO into BTX.

Surface and morphological properties in CoMo/β catalyst was observed to be varied

with the loading of Co, and it could strongly affect their catalytic activity.

Along with the superior catalytic activity, CoMo/β catalyst provided long term stability

in continuous flow reaction without any significant deactivation.

Abstract

Cobalt promoted Mo/β (Beta zeolite) catalysts were prepared with different metallic

loadings (0.5–1.5) by a co-impregnation method. The catalytic activities of the

synthesized catalysts were investigated for the selective hydrocracking of tetralin and

pyrolysis fuel oil (PFO) into mono-aromatic hydrocarbons (MAH) such as benzene,

toluene and xylene (BTX) in a fixed-bed reactor system. Prior to using the CoMo/β

catalyst for crude PFO hydrocracking, different reaction parameters (including metallic

loading, temperature, H2 pressure, and LHSV) were investigated for the hydrocracking of

a model feed, tetralin, to determine the best conditions for maximum BTX yield. The

CoMo(0.5)/β catalyst with a Co/Mo ratio of 0.5 produced the highest MAH yield of 62.6%

at 99.5% conversion of tetralin, continuously for 140 h of reaction time without any

deactivation. Furthermore, the CoMo(0.5)/β catalyst was found to be superior among the

tested CoMo/β catalysts for hydrocracking real feed PFO, and it produced a maximum

MAH yield of 54.8% at 99.1% conversion of PFO. The synthesized catalysts were

characterized using different characterization techniques, including BET, NH3-TPD,

SEM-EDS and ICP, to evaluate their physiochemical properties and determine the active

sites present in the catalysts.
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