
Accepted Manuscript

Role of inherent active constituents on mercury adsorption capacity of chars
from four solid wastes

Guoliang Li, Shuxiao Wang, Fengyang Wang, Qingru Wu, Yi Tang, Boxiong
Shen

PII: S1385-8947(16)31188-3
DOI: http://dx.doi.org/10.1016/j.cej.2016.08.106
Reference: CEJ 15672

To appear in: Chemical Engineering Journal

Received Date: 11 July 2016
Revised Date: 20 August 2016
Accepted Date: 24 August 2016

Please cite this article as: G. Li, S. Wang, F. Wang, Q. Wu, Y. Tang, B. Shen, Role of inherent active constituents
on mercury adsorption capacity of chars from four solid wastes, Chemical Engineering Journal (2016), doi: http://
dx.doi.org/10.1016/j.cej.2016.08.106

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/10.1016/j.cej.2016.08.106
http://dx.doi.org/10.1016/j.cej.2016.08.106
http://dx.doi.org/10.1016/j.cej.2016.08.106


  

1 

 

Role of inherent active constituents on mercury adsorption 

capacity of chars from four solid wastes 

Guoliang Li
a, b

, Shuxiao Wang
a, b∗

, Fengyang Wang
a, b

 Qingru Wu
a, b

, Yi Tang
a, b

 and Boxiong 

Shen
c* 

a
 State Key Joint Laboratory of Environment Simulation and Pollution Control, School of Environment, Tsinghua 

University, Beijing 100084, China 

b
 State Environmental Protection Key Laboratory of Sources and Control of Air Pollution Complex, Beijing 

100084, China 

c
 School of Energy & Environmental Engineering, Hebei University of Technology, Tianjin 300401, China 

Abstract 

  Many raw materials have active constituents for mercury removal, such as the 

elements oxygen (O), sulfur (S) and chloride (Cl), but these constituents are 

frequently neglected during the preparation process of mercury adsorbents. This study 

investigated the effect of various inherent active constituents of four solid wastes 

(waste tire, cotton straw, Chinese medicinal residue and municipal solid waste) on the 

mercury removal performance of their derived chars. Modification methods (chemical 

impregnation and physical activation) were used to clarify modification influence on 

inherent active constituents and mercury removal performance of chars. 

Brunauer–Emmett–Teller (BET) analysis, Fourier transform infrared spectroscopy 

(FTIR), X-ray photoelectron spectroscopy (XPS), temperature programmed 

decomposition technic (TPDT) and elemental mercury adsorption testing were used to 

measure and evaluate various chars. The results indicated that only waste tire 

generated mercury chemisorption sites (sulfide) during pyrolysis process. Sulfide 

could oxidize Hg
0
 into HgS on char T6 derived from tire waste whereas sulfate could 

not on char derived from Chinese medicinal residue. The evaporation of element Cl 

during pyrolysis process led to the low adsorption capacity of municipal waste 
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