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Research progress of catalysts in catalytic cracking of alkanes to light olefins

YANG Weihong', LAI Yingfeng', DUAN Jindi?, ZHOU Lin? DING Haoyuan?, ZHU Yun?, FENG Mining’
(1. Yili Xintian Coal Chemical Industry Co., Ltd., Yili 835100, Xinjiang, China; 2. Zhejiang Baima Lake Laboratory Co., Ltd.,
Hangzhou 310051, Zhejiang, China)

Abstract: As essential feedstocks in the chemical industry, the demand for light olefins is steadily increasing. Cracking of alkanes is one
of the main routes to obtain light olefins. The reaction mechanisms (carbocation and free radical mechanisms) involved in the catalytic
cracking of alkanes to light olefins were summarized. The research progress of catalysts (molecular sieves, metal oxides, and
bifunctional catalysts) utilized for the reaction were analyzed. Furthermore, future directions for the development and optimization of

catalysts for alkane catalytic cracking to light olefins were prospected.
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Fig. 1 Classical alkane cracking mechanism
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Fig.2 Monomolecular cracking pathways of 3-methyl-pentane'"®!
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Table 1 Typical alkane catalytic cracking catalysts
SN SEAT HEALERE .
e i I °C R T e
ZSM-58 1Bk 500 0.16 13 82 [21]
e MCM-22 ECki 650 100 63 [27]
AT ZSM-5 1EFLE 650 2.8 100 71 [23]
Beta ECkE 650 100 72 [25]
VO ,/StO-y-Al,0, 1Tk 525 67 58 [37]
&REN) Li/MgO ECkE 575 15.4 36 61 [42]
Zr-Ti,0,/ALO, 158k 700 61 54 [45]
1Bk 22 45
W) REHEAL Ag-P/HZSM-5 Edki 650 216 58 39 [54]
1E B 74 41
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Fig.3 Effects of molecular sieve (zeolite) channels on catalytic

cracking of alkanes
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by metal oxides
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