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Experimental Study on Structural and Functional Characteristics
of Surface-Modified Porous Membrane

Sang Hyuk Lee and Kiwoong Kim"

Abstract With the advances in recent nanotechnology, mass transport phenomena have been receiving
large attention both in academic researches and industrial applications. Nonetheless, it is not clearly
determined which parameters are dominant at nanoscale mass transport. Especially, membrane is a
kind of technology that use a selective separation to secure fresh water. The development of great
separation membrane and membrane-based separation system is an important way to solve existing
water resource problems. In this study, glass fiber-based membranes which are treated by graphene
oxide (GO), poly-styrene sulfonate (GOP) and sodium dodecyl sulfate (GPS) were fabricated. Mass
transport parameters were investigated in terms of material-specific and structure-specific dominance.
The 3D structural information of GO, GOP, and GPS was obtained by using synchrotron X-ray nano
tomography. In addition, electrostatic characteristic and water absorption rate of the membranes were
investigated. As a result, we calculated internal structural information using Tomadakis-Sotrichos
model, and we found that manipulation of surface characteristics can improve spacer arm effect, which
means enhancement of water permeability by control length of ligand and surface charge functionality
of the membrane.
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Fig. 1. Illustrative schematic diagram of the
sequential modification through
pressurization and dipping. The glass
fiber-based membrane is treated using GO,
PSS, and SDS.

ko 2 39 GOP AlHE 50 mM Sodium Dodecyl
Sulfate -8-<%(Sigma Aldrich, Korea)oll 4] 2A]3F &9k
Agete] ‘GpS’ WIH Y AEE FHISISITE

A4 7C Rl A Tﬁgo}%ﬂ\u}. H% A
A ARE3E 29 9 (Field of View): 110 pum x
110 um ©]™, &3} 31/ =(Spatial Resolution)=- 100
nmO|t}. ©]u]Z|:= Cooled-CCD Camera (VersArray
1300B; Princeton Instrument, Japan)E E3l 353}
QTE? ¥l F37]= 100 pmx 100 ”mo] o] %] F
S A W AUAE 7 keVE A-ESSIT

Sample Zone plate Scintillator
I g S D o B

(=T [ ~
DXBPM gl‘

Undulator HFM PZT VFM Rotati

taton
Sage
Phase plate
L 16m | 2m | 55m | 55m ]

Fig. 2. X-ray nano tomography experimental setup
at PLS-II
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Fig. 3. 3D X-ray nano tomography image of a
selected membrane (GPS). XY plane, YZ
plane, ZX plane, and reconstructed 3D
image. (Scale bar: 100 nm)
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Fig. 4. Comparison of relative electrostatic force
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Fig. 5. Absorption duration of water drop on GO,
GOP, and GPS surface
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