
Accepted Manuscript

Enhancing the forward osmosis performance via the mesoporous silica hollow
spheres assisted fast adsorption-diffusion process

Xinzhen Zhao, Changkun Liu

PII: S0167-577X(18)31521-0
DOI: https://doi.org/10.1016/j.matlet.2018.09.133
Reference: MLBLUE 25001

To appear in: Materials Letters

Received Date: 29 August 2018
Revised Date: 22 September 2018
Accepted Date: 24 September 2018

Please cite this article as: X. Zhao, C. Liu, Enhancing the forward osmosis performance via the mesoporous silica
hollow spheres assisted fast adsorption-diffusion process, Materials Letters (2018), doi: https://doi.org/10.1016/
j.matlet.2018.09.133

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.matlet.2018.09.133
https://doi.org/10.1016/j.matlet.2018.09.133
https://doi.org/10.1016/j.matlet.2018.09.133


  

Enhancing the forward osmosis performance via the mesoporous silica 

hollow spheres assisted fast adsorption-diffusion process 

Xinzhen Zhaoa,b, Changkun Liua,b* 

a College of Chemistry and Environmental Engineering, Shenzhen University, 

b Shenzhen Key Laboratory of Environmental Chemistry and Ecological Remediation, Shenzhen 

518060, P.R. China 

*E-mail: liuck@szu.edu.cn 

Abstract 

A novel thin film composite (TFC)-type forward osmosis (FO) membrane was prepared via the 

anchoring of mesoporous silica hollow spheres (MSHS) in the polyamide active layer. Compared to the 

unmodified FO membrane, the addition of MSHS significantly increased the separation flux by more 

than 80% and inhibited the trade-off phenomenon of the prepared FO membrane. It was believed that 

the addition of MSHS introduced a rapid adsorption-diffusion permeation process, which optimized the 

slow dissolution-diffusion separation process of the dense active layer and improved the separation 

efficiency of the TFC-type FO membranes. In addition, the prepared FO membrane exhibited high 

separation selectivity for heavy metal ions with the rejection ratio over 99.3%, which provided a 

positive reference for the treatment of heavy metal ion wastewaters by FO membranes. 
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1. Introduction 

Forward osmosis (FO) membrane has been a research focus in the field of separation membrane 

due to the expected separation performance in desalination, sewage treatment and pure water 

production [1,2]. However, the disadvantages of low separation efficiency and severe concentration 
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