7 B g ¢)(Membrane Journal)
Vol. 16, No. 2 June, 2006, 106-114

. (200613 49 5%_1 ;S‘l", 2006@ 5¥ 1%_1 A=)

Surface Modification of Reverse Osmosis Membrane Skin Layer by Silane Compound

Dong Ho Shin, Nowon Kim,* and Yong Taek LeeT

College of Environment and Applied Chemistry Chemical Engineering & Advanced Materials Engineering,
Kyung Hee University Gyunggi-do 449-701, Korea

*Department of Environmental Engineering, Engineering College, Dongeui University Pusan 614-714, Korea
(Received April 5, 2006, Accepted May 31, 2006)

2 ok Y Feoln= GUE Bg vue] A9 T BYTL AP0z FHAA YLl B4
9 2gue Azsie el velo] xS 4% 9B 32 1§ Ba7h 1712 methylriethoxysilane
(METES)$} 878¢] octyltriethoxysilane (OCTES) W 7§ 2o A1&3l9 . 71 &2 A& 2= AFHOCTES)e] A&d o
A%, YUY OIS SRS B e U ANE A= YMETESS vlsh esdel 24 39
¥ % 9t © BFAIAE TH B4 $o0] OCTES =uis METES wi 48uigel Gie HolE 43
A stk EDX 92 $AS Folo] 42 A%T 5 v Eolr|=ae] Fos nRHAS !
5 427 BAAE 7 24 AQS 747 OCTESTE 8440 2 438 53 98¢ ¥

lon R T
:Liﬁlml

Fl4—?£

rEl:lml

A~

&
o]

pos

%ZL

E

=
A=
T

msl:m

Abstract: This study is concerned with preparation of chlorine resistant (CR) thin layer composite (TFC) membranes.
The novel method for making CR membranes from commercially available RO membranes is based on sol-gel condensation
of trialkoxyalkylsilane derivatives. The silane coupling agents used in this study have different number of alkyl carbon
chain group (methyltriethoxysilane; METES and octyltriethoxysilane; OCTES). The OCTES composite membranes have a
significant tolerance to chlorine compared to commercial polyamide RO membrane or METES composite membranes. The
surface properties of membranes were examined to explain a significant difference of chlorine tolerance between OCTES
composite membrane and the other two membranes. In this study, we tried several surface analyses to explain difference
of chlorine tolerance. The element composition results of surface analysis by EDX confirmed that both silane fixed on
polyamide firmly. The surface roughness and contact angle results showed long chain alkyl group of OCTES enhancing
hydrophobicity considerably than METES. The hydrophobicity plays an important role in chlorine resistance of membrane.
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Table 1. The Specification of Commercial RO Membrane

Classification SWC-1 (4040)
water flux (gfd) 25
Performancg salt rejection (%) 99.5
Type material composite polyamide
Operating max. pressure (psl) 1000
limits | max- temperature (C) 45
pH range 3.0~10.0

* Hydranautics catalog data (www.membranes.com)
* ofd . gallons per il per day
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Fig. 2. A schematic diagram of RO membrane cell testing apparatus and the cross-section of membrane test cell.
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Fig. 3. Variation of water flux by concentration of silane coupling agent (wt%); (a) METES, (b) OCTES.
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Fig. 4. Variation of salt rejection by concentration of silane coupling agent (wt%); (a) METES, (b) OCTES.
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Fig. 5. Surface images of membrane skin layer: (a) virgin membrane (SWC-1), (b) after etching membrane, (¢) METES
2.0 wt%, (d) OCTES 2.0 wt%.
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Fig. 6. Surface roughness of analyzed by AFM: (a) histogram, 3D image of virgin, (b) histogram, 3D image of METES

1.5 wt%, (c) histogram 3D image of OCTES 1.5 wt%.
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