
Accepted Manuscript

Full Length Article

Effects of the state of Co species in Co/Al2O3 catalysts on the catalytic per-
formance of propane dehydrogenation

Xiuyi Li, Pengzhao Wang, Haoren Wang, Chunyi Li

PII: S0169-4332(18)30367-2
DOI: https://doi.org/10.1016/j.apsusc.2018.02.024
Reference: APSUSC 38482

To appear in: Applied Surface Science

Received Date: 2 November 2017
Revised Date: 19 January 2018
Accepted Date: 2 February 2018

Please cite this article as: X. Li, P. Wang, H. Wang, C. Li, Effects of the state of Co species in Co/Al2O3 catalysts
on the catalytic performance of propane dehydrogenation, Applied Surface Science (2018), doi: https://doi.org/
10.1016/j.apsusc.2018.02.024

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.apsusc.2018.02.024
https://doi.org/10.1016/j.apsusc.2018.02.024
https://doi.org/10.1016/j.apsusc.2018.02.024


  

1 
 

Effects of the state of Co species in Co/Al2O3 catalysts on the catalytic performance of propane 

dehydrogenation 

Xiuyi Li, Pengzhao Wang, Haoren Wang, and Chunyi Li * 

State Key Laboratory of Heavy Oil Processing, China University of Petroleum (East China), Qingdao 266555, P.R. 

China 

* Corresponding author. Tel.: +86 0532 86981862; fax: +86 0532 86981787 

E-mail addresses: chyli_upc@126.com 

 

Abstract 

In this paper, the Co/Al2O3 catalyst was prepared by incipient wetness impregnation method, and 

different post treatment methods were used to promote its dehydrogenation properties. Interestingly, 

we found that Co/Al2O3 catalysts with different post treatment protocols exhibited totally different 

catalytic behaviors in propane dehydrogenation. Fresh catalyst showed an induction period and was 

highly active for pyrolysis and coking at 10-30 min of reaction. The pre-reduction led to complete 

pyrolysis and coking at the beginning of reaction. However, the re-oxidation treatment gave a high 

selectivity (~93.0%) to propylene at the whole process. XRD, H2-TPR, XPS, TEM and hydrogen 

chemisorption investigations showed that the post treatment has a great impact on the state of cobalt 

species and the performance of propane dehydrogenation over Co/Al2O3 catalysts. Specifically, the 

poorly dispersed metal Co led to pyrolysis and coking, while highly dispersed metal Co were 

responsible for the dehydrogenation of propane. The large Co3O4 particles (DFresh=33.68 nm) result 

in the large metal Co grains (DPre-reduced=24.90 nm) after the reduction or reaction process. While 

during the re-oxidization process, the surface metal Co was re-oxidized in a mild environment and 
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