
Author’s Accepted Manuscript

Water and Ion Sorption, Diffusion, and Transport
in Graphene Oxide Membranes Revisited

Young Hoon Cho, Hyo Won Kim, Hee Dae Lee,
Jae Eun Shin, Byung Min Yoo, Ho Bum Park

PII: S0376-7388(17)31605-8
DOI: http://dx.doi.org/10.1016/j.memsci.2017.09.043
Reference: MEMSCI15581

To appear in: Journal of Membrane Science

Received date: 5 June 2017
Revised date: 6 September 2017
Accepted date: 11 September 2017

Cite this article as: Young Hoon Cho, Hyo Won Kim, Hee Dae Lee, Jae Eun
Shin, Byung Min Yoo and Ho Bum Park, Water and Ion Sorption, Diffusion, and
Transport in Graphene Oxide Membranes Revisited, Journal of Membrane
Science, http://dx.doi.org/10.1016/j.memsci.2017.09.043

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/memsci

http://www.elsevier.com/locate/memsci
http://dx.doi.org/10.1016/j.memsci.2017.09.043
http://dx.doi.org/10.1016/j.memsci.2017.09.043


1 

 

Water and Ion Sorption, Diffusion, and Transport in Graphene 

Oxide Membranes Revisited 

 

Young Hoon Cho
1,2

, Hyo Won Kim
1
, Hee Dae Lee

1
, Jae Eun Shin

1
, Byung Min Yoo

1
, , 

Ho Bum Park
1,*

 

 

1
Hanyang University, Department of Energy Engineering, Seoul 04763, Republic of 

Korea 

2
Korea Research Institute of Chemical Technology, Advanced Green Chemical Materials 

Division, Research Center for Membrane, Daejeon 34114, Republic of Korea 

 

*Corresponding author. E-mail address: badtzhb@hanyang.ac.kr (H.B. Park) 

 

Abstract 

Graphene oxide (GO) membranes show promising separation performance, including 

high water permeation rate and rejection of ions or molecules larger than the interlayer 

distance of adjacent GO sheets. However, the fundamental water and small ion transport 

properties of GO membranes are still debated due to the heterogeneity of the physical and 

chemical structures of GO sheets. Here, we report the sorption, diffusion, and permeation 

properties of water and ions in GO membranes. The water permeability coefficient of GO 

membranes is in the range 3.0×10
-7

-1.0×10
-6

 cm
2
/sec and strongly depends on the flake size, 

the oxidation level, and the drying process. This value is not as high as reported in the 

literature and is similar to that of polymeric materials used for desalination, such as 

polyamide. Unexpectedly, a high water partition coefficient (0.93) was observed in GO 

membranes compared to those of other hydrophilic polymers. This contributes to the water 

permeability based on a solution-diffusion mechanism. Consequently, the water diffusivity of 

GO membranes is lower than that of hydrophilic polymers with similar water permeability 

due to the high tortuosity caused by its lamellar structure. In this study, we showed that GO 

membranes exhibited unique ion selective sorption and permeation behaviors compared to 

conventional polymeric membrane materials. The physical and chemical modifications of GO 

membranes strongly affect the transport properties of water and ions, indicating the 



Download English Version:

https://daneshyari.com/en/article/4988446

Download Persian Version:

https://daneshyari.com/article/4988446

Daneshyari.com

https://daneshyari.com/en/article/4988446
https://daneshyari.com/article/4988446
https://daneshyari.com

