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Abstract: In this study, to solve the major problem of reverse osmosis (RO) membrane, surface of reverse osmosis
membrane was modified by silane-epoxy multi layer. Octyltrimethoxysilane (OcTES) was polymerized to membrane surface
via cross-linking by Sol-gel method. n = 8§ alkylgroup of OcTES formed the branch structure by self assembly. And for im-
prove fouling resistance of RO membrane, Ether group of ethylene glycol diglycidyl ether (EGDE) was given to improve
hydrophilicity of RO membrane surface by ring-opening. To analyze structure of RO membrane surface with FE-TEM and
AFM. Membrane surface of the ridge and valley structure and the bridge structure was confirmed due to the multi-layer sur-
face modification of OcTES and EGDE. And through the increase of the roughness, the branch structure was formed well
on membrane surface. Through the XPS analysis was identified chemical structure of membrane surface. And confirmed that
the hydrophilic surface modification is given to the surface of the film through a Contact angle analysis. In optimization of
EGDE surface modification condition, was suitable 0.5 wt% EGDE concentraion and 70°C ring-opening temperature. In re-
sult of fouling resistance test and MFI is SUL-H10, PA-OcTES, o, PA-OcTES,;-EGDEys 68.7, 60.4, 5.4 (10E-8 hr/mL?),
multi-layer surface modified membrane improved fouling resistance.
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Table 1. The Specification of Toray SUL-HI10

Classification SUL-H10
Manufacture Toray
Water flux 2000
Performance (gpd) (500 ppm, 0.5 MPa)
slat rejection 99.3
Type Material polyamide
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Fig. 1. The chemical structure of OcTES and EGDE.
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-

[ Ring opening in oven J

Fig. 2. Schematic procedure of RO membrnae surface
modification.
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Fig. 3. Expected mechanism of multilayer surface mod-
ification by silane and epoxy.
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Fig. 4. A schematic diagrams of RO membrane cell-testing
apparatus and the cross-section of the membrane test cell.

2.3, EH2A
el mEe BAS dstel FaaAEn

(FE-TEM, Field emission transmission electron micro-
scope, JEOL)= AR&3te] 2] o F25 st
FARA v (AFM, Atomic force microscope, Veeco,
USA)S ARgste] stme] 2 ¥s} gl 2=/3E &
et =, XA FHA EFEAI(XPS, X-ray
Photoelectron Spectroscopy, K-Alpha, Thermo Electron,
UK)E o] &3t 729 F99f gtz HstE g<lst

A %7k (contact angle, Phoenix300, First-ten ang-
strom, USA) £4< §3t9 /A9t W A5sss
89185,



24. S4B} g
2.4.1. ’é'?:.* fx

L Aol 48 duEs gAAe pase
Fig. 491 RIS, AL BRY T3} A%

&, A E, 4R Fo= FAFH St A
ZE cross-flow WA 08 FHRoE RO F7t 9]
g BEidge ARZ B3EY 535E 3F 93
=o7F gA Ae® He Fxoy FHA9 8 F34

M2 27.01 cm®]t}.

Rl Aeey

A dE S °‘750}7ﬂ fr
JJr(compactlon effect)’} %
S AR o 140 5

& FAFE HA t}_}o} 1,3-71]:;; =735 olg9] 2
(el ddste] FhEH2E At
Water Flux = (Zremeate volume (gallons) , ey (1)

area (ft2 ) X time (day)

7he EE9Y 27 A5 %371
71 98 Ege 9

FTOHYO 2= casein bovin

milk &4 100 ppm< Xﬂ}_']-ﬂ ed Egﬂoﬂ "016]-

o AH&tSTh Feed B30l <

A7 FF e o] doUrsE 3 | 8/\]7‘} %?l

HEE 1A HE R AT

EH
a2

w

2 oo —

= K

tlo nrl:

oo 2 —

=
= N ]
= 12}
10

£
m
0x
1z

09:".
ol
o
T 4

B e
(RN
=5
[

1o [

T

LB o

o
(&
b
N

o FA) SR ‘ﬂr«l
o] UrEHJ_rE} upekA o] gt
Hol| o ZAE 7H7é6}
2 %}&’iv}. A58 F7he &
o] S7tE o] zH{13-16].
A8uts ZHMAete] B4 AdE f4A vws|
st} A8HS SUL-HI0, OcTES 1 wt% &0
N A&4HS PA-OCTES o, OcTES 1.0 wt% £9o=
MAg & EGDE 0.5 wt% 822 23 M4 &
PA-OcTES;o-EGDEos2t A ¢] 35ttt

TS
M
ofN ¥
o
b
jgl‘ll‘
o gl
2 o 3@
45

~
£ e
o &
g ot
ox Kl

335

Fig. 5. FE-TEM image of RO membrane surface; (a)
SUL-H10, (b) PA-OcTES,,, (¢) PA-OcTES, o-EGDEys.
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Table 2. AFM Analysis of Commercial and Modified Membranes

Sample Ra (nm) Rms (nm) Surface area (pm2)
(a) SUL-HI10 63.437 78.813 44.174
(b) PA-OcTES) 68.981 85.293 44.460
(c) PA-OcTES, -EGDE, s 105.43 130.72 52.683

@

©

Fig. 6. AFM 3D images of RO membrane; (a) SUL-H10, (b) PA-OcTES, o, (¢) PA-OcTES;.0-EGDEg .
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Hg. 8. Atomic percent profile of RO membrane by XPS-depth;
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Fig. 11. Optimization of surface modification condition; (a)
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Table 3. Flux Decline of Commercial and Modified
Membranes

sample Flux (GFD) Flux decline
0 hr 8 hr (%)
(a) SUL-H10 57.7 38.6 33
(b) PA-OcTES 43.1 359 16
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Table 4. MFI value of Commercial and Modified RO
Membranes
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