
Accepted Manuscript

Title: Bromination of petroleum coke for elemental mercury
capture

Authors: Yi Xiao, Deepak Pudasainee, Rajender Gupta,
Zhenghe Xu, Yongfa Diao

PII: S0304-3894(17)30289-3
DOI: http://dx.doi.org/doi:10.1016/j.jhazmat.2017.04.040
Reference: HAZMAT 18523

To appear in: Journal of Hazardous Materials

Received date: 22-11-2016
Revised date: 8-3-2017
Accepted date: 14-4-2017

Please cite this article as: Yi Xiao, Deepak Pudasainee, Rajender Gupta, Zhenghe Xu,
Yongfa Diao, Bromination of petroleum coke for elemental mercury capture, Journal
of Hazardous Materialshttp://dx.doi.org/10.1016/j.jhazmat.2017.04.040

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.

http://dx.doi.org/doi:10.1016/j.jhazmat.2017.04.040
http://dx.doi.org/10.1016/j.jhazmat.2017.04.040


Bromination of petroleum coke for elemental mercury capture 

Yi Xiaoa, Deepak Pudasaineeb, Rajender Guptab, Zhenghe Xub,c,*, Yongfa Diaoa,* 

a School of Environmental Science and Engineering, Donghua University, 2999 North 

Renmin Road, Shanghai 201620, P. R. China 

b Department of Chemical and Materials Engineering, University of Alberta, 9211 116 

St, Edmonton, Alberta T6G 1H9, Canada 

c Institute of Nuclear and New Energy Technology, Tsinghua University, 30 Shuangqing 

Road, Beijing 100084, P. R. China 

*Corresponding author. Tel: 1(780) 492 7667; Fax: 1(780) 492 7881; 

Email address: zhenghe.xu@ualberta.ca (Z. Xu); diaoyongfa@dhu.edu.cn (Y. Diao) 

JHM HIGHLIGHTS: 

 Chemical-mechanical bromination of petroleum coke  

 Effective capture of elemental mercury in flue gas by brominated petroleum coke  

 Synergy of bromine and sulfur inherent in petroleum coke in mercury capture 

ABSTRACT: Activated carbon injection has been proven to be an effective control 

technology of mercury emission from coal-fired power plants. Petroleum coke is a 

waste by-product of petroleum refining with large quantities readily available around 

the world. Due to its high inherent sulfur content, petroleum coke is an attractive raw 

material for developing mercury capture sorbent, converting a waste material to a 

value-added product of important environmental applications. In this study, 

petroleum coke was brominated by chemical-mechanical bromination. The 

brominated petroleum coke was characterized for thermal stability, mercury capture 

capacity, and potential mercury and bromine leaching hazards. Bromine loaded on the 

petroleum coke was found to be stable up to 200oC. Even after treating the treated 

petroleum coke for 30 minutes at 600oC, 1/3 bromine remained on the solid. The 

sorbent from bromination of sulfur-containing petroleum coke was shown to be a 

promising alternative to commercial brominated activated carbon for capture of 

elemental mercury from coal combustion flue gases. 
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