
Accepted Manuscript

Adsorption of heavy metal ions using zeolite materials of
municipal solid waste incineration fly ash modified by
microwave-assisted hydrothermal treatment

Qili Qiu, Xuguang Jiang, Guojun Lv, Zhiliang Chen, Shengyong
Lu, Mingjiang Ni, Jianhua Yan, Xiaobing Deng

PII: S0032-5910(18)30356-5
DOI: doi:10.1016/j.powtec.2018.05.003
Reference: PTEC 13372

To appear in: Powder Technology

Received date: 8 January 2018
Revised date: 20 March 2018
Accepted date: 1 May 2018

Please cite this article as: Qili Qiu, Xuguang Jiang, Guojun Lv, Zhiliang Chen, Shengyong
Lu, Mingjiang Ni, Jianhua Yan, Xiaobing Deng , Adsorption of heavy metal ions using
zeolite materials of municipal solid waste incineration fly ash modified by microwave-
assisted hydrothermal treatment. The address for the corresponding author was captured
as affiliation for all authors. Please check if appropriate. Ptec(2017), doi:10.1016/
j.powtec.2018.05.003

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.powtec.2018.05.003
https://doi.org/10.1016/j.powtec.2018.05.003
https://doi.org/10.1016/j.powtec.2018.05.003


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

1 
 

Adsorption of heavy metal ions using zeolite materials of municipal solid waste 

incineration fly ash modified by microwave-assisted hydrothermal treatment 

  

Qili Qiu1, Xuguang Jiang1*, Guojun Lv1, Zhiliang Chen1, Shengyong Lu1, Mingjiang Ni1, Jianhua 

Yan1 

Xiaobing Deng2 

 (1State Key Laboratory of Clean Energy Utilization, Zhejiang University, Hangzhou 310027, 

Zhejiang, China 

2Hangzhou Lijia Environmental Services Co., Ltd.) 

Corresponding Author 

* Tel.: +86 571 87952775. Fax: +86 571 87952438. E-mail: jiangxg@zju.edu.cn 

 

Abstract: In this work, microwave-assisted hydrothermal process was applied to modify the 

municipal solid waste incineration (MSWI) fly ash and get zeolitic production. The condition of 

hydrothermal process was fixed at  200 ℃ and 30 min. The 1mol/L Na2HPO4 was selected as the 

additive, and the liquid to solid ratio was 3 ml/g. X-ray diffraction results revealed that analogous 

zeolite crystals formed by the MSWI fly ash during the hydrothermal process. The cation exchange 

capacity (CEC) was 0.498 meq/g of the modified fly ash, which increased about 22 times compared 

to the raw MSWI fly ash. To obtain the adsorption mechanism of the modified fly ash, the 

experiments of adsorption isotherm and kinetics were researched. The adsorption isotherms of 

heavy metal cations in mixed solution could be described by Langmuir isotherm equations, with a 

high correlation coefficient value. The experimental products were better fitted by the pseudo 

second-order kinetics rather than the pseudo first-order kinetics. Although the adsorption capacity 

of the modified fly ash needs to be promoted, it is a potential utilization for MSWI fly ash to be the 

original materials as adsorbents. 
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