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Fig.1 Schematic diagram of catalytic reforming reaction of

naphtha using molecular sieve based catalyst
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(b) Dimethylcyclopentene to toluene
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Fig.4 (a) Schematic diagram of four different catalysts, from left to right: Pt/C-ZSM-5, Pt/D-ZSM-5, Pt/M-ZSM-5 and Pt/R-ZSM-5;

(b, ¢) Ethane conversion and BTX selectivity of different catalysts under the same conditions
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Table 1 Aromatization catalysts and their properties

Catalyst Molecular sieve Reactive metal Main performance
PYKL KL Pt High aromatization selectivity
Zn/ZSM-5 ZSM-5 Zn High aromatics selectivity
Mo/H-Beta Beta Mo High selectivity of benzene and its derivatives
Pt/A1,05-Cl Al O, Pt, Cl Good stability at high temperatures
Ga/H-MFI MEI Ga Stable performance at high temperatures, selective generation of Cg
aromatics, reducing carbon build-up and side reactions
Cr/H-MOR MOR Cr Low coke generation, high selectivity, stable performance
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Table 2 Isomerization catalysts and their properties
Catalyst Molecular sieve Reactive metal Main performance
Pd/H-MOR MOR Pd High yield, inhibition by-product formation
Ni/H-Beta Beta Ni High yield, low coke generation
Pt/SAPO-11 SAPO-11 Pt High selectivity, low reaction temperature
Pt/H-USY Usy Pt High selectivity and stability
Pd/H-FER FER Pd Excellent anti-carbon deposition
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Table 3 Hydrocracking catalyst and its properties

Catalyst Molecular sieve Reactive metal Main performance
NiMo/H-Beta Beta NiMo High yield, good stability
Pt/H-ZSM-5 ZSM-5 Pt High cleavage selectivity at low temperature, less by-products
Pd/H-MOR MOR Pd High cracking rate, less coke generation
Pt/SAPO-11 SAPO-11 Pt High isomerisation selectivity
CoMo/H-Y Y CoMo High cracking yield, inhibition formation by-products
NiW/H-ZSM-22 ZSM-22 Niw High cracking yield, less by-products
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Advances in Molecular Sieve-based Catalysts for
Catalytic Reforming of Chain Alkanes

JIAO Yang', WEI Li', LI Zhi-xue', QI Xian-jun', WANG Shu-yuan', TAO Zhi-chao’ , XU Dan""
(1. Energy Research Institute, Qilu University of Technology (Shandong Academy of Sciences), Jinan 250014,
China, 2. National Energy Center for Coal to Liquids, Synfuels China Co. Ltd., Beijing 101407, China)

Abstract: Alkanes are an important component of naphtha, but their application value and economic benefits are
relatively low, especially for medium to long-chain alkanes that require further processing to enhance their
practical value. Owing to the complicated structure of alkanes, to fully utilize the resources of alkanes and
enhance their value, researchers have improved the quality of alkanes through catalytic reforming technology.
Under the catalysis, medium to long-chain alkanes with a higher carbon number are transformed into short-chain
hydrocarbons, isomers, and aromatics, which present an effective way to enhance the quality and economic value
of alkanes. The ctalytic reforming technology primarily contains such as aromatization, isomerization, and
catalytic cracking, and the catalyst is the core of the reforming process, including Pt/Cl /Al O, single/bifunctional
catalysts, metal oxide catalysts, and modified molecular sieve catalysts. Molecular sieve-based catalysts have
garnered significant attention due to their unique pore structures and the versatility of active metals. In recent
years, researchers mainly have improved the performance of catalysts by regulating the types of active metals,
adjusting electronic properties, and optimizing pore structures. However, the impact of microenvironment changes
in the molecular sieve skeleton on the catalytic active center has not been fully studied and remains a key point of
future research work. In addition, exploring the mechanism of alkanes reforming catalytic reactions has always
been a core frontier topic in catalytic research and a direction for future research. This review provides an
overview of the main reaction mechanisms of chain alkanes in catalytic reforming, outlines the recent research
advances, and discusses the performance optimization of molecular sieve-based catalysts.

Key words: molecular sieve; alkanes; aromatization; isomerization; hydrocracking
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