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Abstract: The primary objective of this study is to increase the extent of water flux and fouling resistance of nano-
filtration or reverse osmosis membranes. This study was performed to investigate the effect of surface characteristics of si-
lane coated membranes on modified fouling index. Commercial polyamide composite RO membrane (RE1812-LP) and NF
membrane (ESNA4040-LF) were treated with silane coupling agents in ethanol at five different concentrations. The silane
coupling reagent, aminopropylmethoxydiethoxysilane, contains one aminoalkyl and three alkoxy groups. The hydrophilic ef-
fect of aminoalkyl group of APMDES on the permeability and fouling resistance of the modified membrane was examined.
The surfaces of the modified membranes were characterized by FE-SEM, contact angle analyzer, and zeta potentiometer in
order to confirm successful sol-gel methods. The modified NF membranes showed significantly enhanced water flux and
fouling resistance without a decrease in salt rejection in divalent ionic feed solution.
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Fig. 1. A schematic diagram of RO membrane cell testing apparatus.
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Fig. 2. Permeability and selectivity of silane-treated RO
membranes.
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Fig. 3. Permeability and selectivity of silane-treated NF membranes; (a) NaCl feed solution and (b) CaCl; feed solution.
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Fig. 4. The water permeability of RO membranes after addition of SDS to feed solution; (a) permeate volume and (b) MFI.
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Fig. 9. The effect of silane treatment of RO and NF membranes on contact angle.

Table 1. Zeta Potential Changes by Silane Coupling on Membrane Surface

RE1812-LP (RO) ESNA4040-LF (NF) APMDES0.16-RO APMDESy.16-NF
Zeta potential 235 357 -6.08 -0.29
(mV) - 258 2333 -7.45 -4.58
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&to] carboxylate o]0l 7t EIE L AL de] gl FE-SEM# ¥4 HEZ EF 4 ¥H A
2 290 o3 F4% ¥4 2‘13}91 A8 SDS st 2A& “5‘}“1 ol 2o Ht. AAY GAFHY A
U casein® GAFET EW FEFHE olFE Ao < A% " A ] 5t 27) ol Zaste AE
FZHE0. & Holu edde A dour ge& £ T 3
Aok, & ‘/}4-01-‘45'}2 Azt 78 Ao viste FF
4.4 E S 43T MFI gol 24 Yolrle 2FHE e
F 9%t oHg A7 AFH:s & °q:rL°ﬂ/‘1 Ego}v]
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Aagn 9 Yrage A A4 4T G Z2C $48E W A PE % Xﬂ-u‘ﬂ < Mt
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