Accepted Manuscript

Chinese Journaliof == =
CHEMICAL ENGINEERING!

PEATrINER

Cr(Ill) Removal from Simulated Solution Using Hydrous = -
Magnesium oxide Coated Fly Ash: Optimization by Response ' ;r -
Surface Methodology (RSM) fEET
Min Xia, Chunsong Ye, Kewu Pi, Defu Liu, Andrea R. Gerson | e —
PII: S1004-9541(17)31280-6

DOI: do0i:10.1016/j.cjche.2017.11.008

Reference: CJCHE 970

To appear in:

Received date: 25 September 2017
Revised date: 19 November 2017
Accepted date: 20 November 2017

Please cite this article as: Min Xia, Chunsong Ye, Kewu Pi, Defu Liu, Andrea R. Gerson
, Cr(Ill) Removal from Simulated Solution Using Hydrous Magnesium oxide Coated
Fly Ash: Optimization by Response Surface Methodology (RSM). The address for the
corresponding author was captured as affiliation for all authors. Please check if
appropriate. Cjche(2017), doi:10.1016/j.cjche.2017.11.008

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.cjche.2017.11.008
https://doi.org/10.1016/j.cjche.2017.11.008

Cr(111) Removal from Simulated Solution Using Hydrous
Magnesium oxide Coated Fly Ash: Optimization by Response
Surface Methodology (RSM)

Min Xia?, Chunsong Ye®, Kewu Pi°, Defu Liu® and Andrea R. Gerson®
& School of Power and Mechanical Engineering, Wuhan University, Wuhan 430072, Hubei, China
® School of Resource and Environmental Engineering, Hubei University of Technology, Wuhan
430068, Hubei, China
“Blue Minerals Consultancy, Wattle Grove, Tasmania, Australia, 7109
* Corresponding author. Tel.: +86 02768772266; fax: +86 27 51975626.
E-mail address:minxia08@126.com.

Abstract

Hydrous magnesium oxide coated fly ash (MFA) has environmental remediation
potential by providing a substrate for the adsorption of aqueous Cr(lll). Aqueous
Cr(111) adsorption onto MFA was examined as a function of MFA dosage, pH and
initial Cr(I1) concentration with the Box-Behnken approach used for experimental
design and optimization using response surface methodology (RSM). pH and dosage
(dosage and concentration) have significant interactive effects on Cr(l1l) adsorption
efficiency. Analysis of variance shows the response surface quadratic model is highly
significant and can effectively predict the experimental outcomes. Cr(1ll) removal
efficiency of 98% was obtained using optimized conditions of MFA dosage, pH and
initial Cr(111) concentration of 1.57 g L™, 4.11 and 126 mg L, respectively. Cr(111)
adsorption onto MFA is mainly attributed to the interaction between Cr(l1l) and the
functional group —OH of the hydrous magnesium oxide, in all probability caused by
chemisorptions. The results of this study can conduce to reveal the interactions
between Cr(I11) pollutant and MFA characteristics, posing important implications for
the cost-effective alternative adsorption technology in the treatment of heavy metal

containing wastewater.
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