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Research progress on active components of deep catalytic
cracking catalysts

SUN Zhiguo, ZHANG Zhongdong, LIU Chaowei, CHI Kebin, SHI Dejun
(Petrochina Petrochemical Research Institute, Beijing 102206, China)

Abstract: In the petrochemical field, the demand for refined oil products such as gasoline and diesel is slowing down, and basic
chemicals such as low-carbon olefins are relatively short. Reducing oil and increasing chemicals has become a consensus in the
industry's development, so it is imperative to transform refining to chemical industry. Deep catalytic cracking is an important means
and direction to realize the structural adjustment of the above products. Catalyst is the core of deep catalytic cracking technology, and
the zeolite active component is the key factor determining the level of catalyst technology. In this paper, the technical status of deep
catalytic cracking catalysts at home and abroad is systematically introduced, and the research progress of Y zeolite and ZSM-5
zeolite, the active components of deep catalytic cracking catalysts, is reviewed, including low unit cell parameter hydrothermal
ultrastable Y zeolite, mesoporous gas-phase ultrastable Y zeolite, nano ZSM-5 zeolite, hierarchical pore ZSM-5 zeolite, anisotropic
ZSM-5 zeolite, element modified ZSM-5 zeolite. A comprehensive exposition is given on the main technical characteristics of
various active components, and the reasons for their improvement in reaction performance are analyzed. The research on active
components of deep catalytic cracking catalysts is summarized and prospected: low-carbon olefins are the result of the combined
effect of the primary cracking of heavy oil and the secondary cracking of olefins in gasoline, which requires the cooperation of Y and
ZSM-5 to carry out tandem catalysis to jointly complete the task of maximizing the production of low-carbon olefins in deep
catalytic cracking; For feedstocks such as gas oil, residual oil, and crude oil, the catalyst must contain a certain proportion of Y
zeolite that catalyzes the conversion of large-molecule hydrocarbons. When naphtha and light hydrocarbons are used as feedstocks,
the active components of catalyst are mainly ZSM-5 zeolite. The production process of active components needs to be scaled up,
environmental friendly and intelligent, in order to realize the high-quality development of deep catalytic cracking catalyst.
Keywords: deep catalytic cracking; catalyst; active component; Y zeolite; ZSM-5 zeolite
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Tab.1 Evaluation of reaction performance of zeolites with different unit cells
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