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Water Permeation Flux of Oil-Emulsion through
Surface-Modified Polysulfone Membrane
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A hollow—fiber tvpe
hydroxyethylmethacrylate

Abstract

polysulfone
(HEMA).

UF  membrane
The effect of

was surface-coated with

various coating parameters on

permeation flux, such as concentration ratio of AIBN/HEMA, solvent(water or methanol).

and UV irradiation time, was mnvestigated The water permeation flux of oill-emulsion
increased with concentration ratio of AIBN/HEMA, and increased with UV irradiation
time The flux of the membrane coated mn solution using methanol as a solvent was

greater than that of the membrane coated in solution using water as a solvent The flux
of both the coated and the uncoated membrane declined with the operation The flux
decline means that the membrane fouling by oil-emulsion occurs However, the fouling
of the coated membrane was much less than that of the uncoated membrane
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21 A2t o RiE

ZI4E UFY (SK Chemical Co.)9 EWHE
A5dez Aday] gatd, A54 B

)

2-hydroxyethylmethacrvlate(HEMA; Aldrich Co
£ AH&3t9 . +37l(homogenizer)dl &4 A
ZZAA(Milli Q; Millipore)2 o33 E2& 4,
v]=&4 ¢l n-dodecane (Aldrich Co.)< ’I‘iﬂﬁ'c’i
% 1,000ppm Y EA £AL AxFFY.
AE eddAe =zl Ak %'Zh_ﬁﬂ
(particle size analyzer 90plus, BIC, USA)S A}-&
3t A3l em, edoldHY HadA v+
700~1,000nm . E#H94F 9] n-dodecane?] T3F
£ Gas Chromatograph (SHIMADZU GC-14B)E
Al-g3te] 4319

o
o
2
B
=3
K

gl
q%’zﬂol HEMAS® £ui24 £5% E(pure
water)¥ Methanol(75vol%)& 27t Alg3dg o,

F

hS2)

l—u

B4 (HEMA)S 9H-874A1 A (AIBN)Y] 94 &
£ol(xES AZ2FAMill Q; Millipore)E o 73+
2 T 7ovol% €H L) 7teted mElgd 10 E
AzsE. AAAY ¥ EZxv HEMAY
Iwt%e 92 F=E 4ot AAAY ko] o}
AW chaino] ZojA 1, viiks Bxvrl HAHT)

o) Fo]t},
3. A8Zy ¥ R

Z4E F9HT AA A (supporter) FHA I
T4 71%< 711 HEMAZ zgstgod, 3gd o
e WS EZE HEMASH AIBNY FH|, UVEARA
ZH &9 FR/ (B EE ﬂﬂ%%)%f’l ith. olg st
WS (HEMASH AIBN® FZH], UVEARAZE, &g
ZTH 5IES EgAT ”’W J-‘%’a z+zbel uhof gt
4444 n-dodecaned L ¥iZH £ %(1,000ppm)
9 23 ZgA(water flux)E SAHFEH

3.1 HEMAZ Zgst Z2ME hollow-fiber 2t
o M
(1) IR 29EZ
HEMA=Z =®d ZAHE UF hollow-fiber
membraned] YR T W ZEHFE e R AMEY
< Fig. 291 Jebi et 3200~3600cn ') E9 e
* HEMAS® #4719l -OH71¢ ¢ 1500en™ 22
o4 C=0714 peak?} E}RET

@ feed tank
@® pressure gauge
@ needle valve

® homogenizer
® membrane module ® balance
computer

®

Fig. 1 Schematic diagram for the flux measurement

@ metering pump
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Fig 2 LR Spectrum of UF membrane
modified with HEMA
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Fig 4 Water permeation flux of ol emulsion
using H20 as a solvent
(HEMA 10g/ £ . AIBN 0.05g/ £}
UV irradiation: A 30min, B 60min

(2) HEMAS} AIBN®] 5% @sie] Ze %3 Z
gz
B 52849 n-dodecane(1.000ppm) olEA &<
o £E5 ZHAE FAHIFow, AL A
Fgtell wet FFE3 ZY¥ AT F4SHE T HEMA
o =% 10g/f. AIBNY =% 005g ¢ 73%
(AIBN/HEMA=1/200)} HEMA<l %% 30g/!

AIBNY = 01g/¢ 4 ﬁ‘?’(AIBN/HEI\'IA:
1730002t} =53 Ed27F 2otk UV ZAAZF
o] BYF HS dEH &9 F£F I FTHT
Fig. 3 Cross—section of modified AIB\'/HE‘\’[AE] A8V} 245 £S5 T8 A7)
PS membrane =4 FAEES ¢ F Ak 4L 2248 F @
4L A$. AIBN/HEMA=1/200€ 7Z-%7} 1/300¥
Aenc E3}EPExvb of 14382 24 FAEH
32 ZESH gtol] oiEt LYoEH e o}
=51 284
ZEZAH 2L SuE AESHS 299
®He2 4oz A& S A diEtg Z"A 006 . . —
(HEMA)S 8h3-7RAlAl (AIBN)Y] 55 2 ARy, vosh geran
UVZARAZES BEA7AA ZEe ZejdE & p =C
o gt U B H £ d(n-dodecane 1.000ppm)<] g”“ )
£E3 3428 2484 % oo ]
(1) UV ZAHEF)AIZE B3l 2 £3 22 ?m “)t.:’.\'ﬂ )
FAYRE L JP=latmeE slx v]FE&4 24 = T —— .,
fE A &N (n-dodecane 1,000ppm)e FF3} =7 ooy ]
28 Z733dth Azl Aol wEt flux 000 . . . ,
E_ 7121_/1\76— 22‘:}" o] 74 0 o o1 oﬂ o 74 oﬂ -/] o}—o% 0 50 10:lme [mm‘l]fla 200 250
foulingel 23S BoaFD ZHI F e §
2% 2o ZE A o3 foulingo] LAEA T Fig. 5 Water permeation flux of oll emulsion
UV ZAAIhe 6022 ot 2He oo ¥ '
3 E=2s) 08 594 UVE 2Abed =R o OV e OPEO 1T o
P - irradiation” 60min: =1atm)
B 53 ZZ¥2r ok 1232 2otk B HEMA=10g/£.  AIBN=0.05g! !
C- HEMA=30g/ ? , AIBN=0 1g/ ¢
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Fig. 6 Water permeation flux of oll
emulsion through the coated
membrane using HzO and
MeOH(75vo0l%) as a solvent
(4P=1atm, C: H:0, D: MeOH)
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