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A Study on the Fabrication of Ultrafiltration Membrane using

Hydrophilic Copolymer

Young-Woo Park, Chang-geun Kim
Dept. of Chemical Engineering, Chung Ang University, Seoul 156-756, Korea
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A4 R AFAYd AHEHE 2EYe 2 WASE deAT § g9 oy
oleg 2¥EFY AHo2 e Fouling A o3 WFAT A%
Hxo] A2 Ao AL weg Bade A2 da AHEEHE polysulfoned
e, UdA 2 7IAA AdAo] $FEh AT 23 Ax ALAHoz Ay IS
Axgs e 7139 2718 ROAE £EFES) A YolF B ojg 2T S
e 2EEEHY Lo o FHo HA FHH 4 &
of EALAY Ao WLHE BHSE AFA o] 2 Qe
At polysulfoned 3181302 ol $- kA ste] 7| A3l7] o] E7) HEo
T4 282 &, vinyl alcohol, vinyl pyrrolidones 2] 44 &EA Y styreneF o 25
SFAE o] fst] EBell ZAYE WY L AFAHL 3E FFEAE A i
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2.1 AATE HAFd a8 A Az
Vinyl alcohole] % Al radical& # 73l radical scavenger ¥&8 &7 wfFo

H
vinyl  acetate®  FHEH  acetate7’] A¥E  hydroxyl?l2 A &ste]l  poly
(vinylacetate-co-alcohol) & AMZ3A 32 HA vinyl acetate$} methacrylate & FZ &3
% NaOHE methanoldl £3]1AA 40ColA  acetate’] &  hydroxyl?]|2 X &3l
Poly(methacrylate-co-alcohol) & #|=38}%t}. styrene @A 9 vinyl pyrrolidone ©eka)
o] & reactivity ratio zto}2 A3 MEFANN A E 24249 homopolymerE M€
02 %9 & de §WE AEs AAs e guA TP AzEAT. 0FA
Azd a8A F2E FT-IRE olf3le #HAgdn FTFFH zAue
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EA(Elementary Analysis)& AH&3te] st & Z+2 Lujo} tidt £x 2 s
2.2. AA Az

AR Azd AEE FAEZE v CAEEALY Hollytex 33908 A 43t n A
Sdule] ¥R F3FH(polysulfone, hydrophilic copolymer)d 22wt%2 A3} il casting
knife® e FAZ BAx o AL F v Eojo] AANA Lojo} v Lol T
of A AARE HAste dRgHe Azxd T AL AUYY, FEJT ujA)
2 EA&n AA%e dHFzed FHZ FZRE SEM, AFM(Atomic Force
Microscope)S o} &38te] a3}t

t-J
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31 AFAH 1EAY SH=

Vinyl pyrrolidone o) 70 wt% ©]3}9 poly(styrene-co- mel pyrrohdone)l"%ﬂ]
© DMF, DMAc, NMP, MC S+ $5¢ 238 Ytz 24F 4 5o
2 gud. FSHF o] 1130009 poly(vinyl acetate-co~ vmyl alcohol):"zi}ﬂ]“
20 wt% olalol A A= &4l DMF, DMAc, NMPol| 5%ttt vinyl pyrrolidone® vinyl
acetate 3%%‘21]% vinyl pyrrolidone® o] 20 wt%°]4¥d 7% DMF, NMP, & 59 ¢
73 22 Jehlidch 9o ethylene® vinyl acatate FFEAE BE ZA A
DMF, NMP, & 5ol A %o} maAtidaA A9 s
32 Azlgte] Amg 24

Polysulfone®t 2.2 A 2tdt Az 9ol A9 46 dyne/cme| wetting tensiong YERH o] A]
2t poly(styrene-co-vinyl pyrrolidone) 22 #A%3d AAE 55 dyne/cm & < 30 %9
=T HEHo] FAEE ¢ 4 AAH(Table 1),

100 5
ned Asy contact angle (* ) Wetting tension : -
N - (dyne/cm) " 6*'—\.// \ Je
PSF 82 38 e E
£ ol i oo b b 1, B
, < i1 k-
PSF(22wt%)+DMF o 4% P £
: 5 , “E
PSF(22w194)+NMP 70 4% £, Ja 2
['4 b4
PSF(17)+PVP(5)+DMF 64 50 i
2 41
PSF(17)+PVP{(3)+*NMP 64 50 -8~ rejection
B~ fux
SF(17)+P(s-vp}5)+DMF 59 53 ] 1 x 2 . . 1 ]
SF(17)+P(s-vp)(5)*NMP 59 53 Fig 1.Water flux and PEG rejection of the various
SF(17)+P(s-vp}(5)*NMP 40 72 membrane(1)DMF/PSF(22);(2)NMP/PSF(22):(3)
DMF/PSF(22)/PVP(5):(4)NMP/PSF(22)/PVP(5):(5)DMF/PSF (20

WP(s-vp)(5);(6)NMP/PSF(20)/P(s-vp)(5). Note that Numbers
tablel. ?_].')1:’\6‘ 1%;}% o] _g_iﬂ. ;] ]nl-4 7“ E\ﬁzo g-l‘ indicate wt% of polymer in the casting solution
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44 %4 polytstyrene-co-vinyl pyrrolidone) #7befl up2 2jehe] A5 wa}

= g2 DMFAMEA] poly(styrene-co- vinyl pyrrolidone)dt 3ol 6 wt? o] =% 4
AEA Aggdoa A ezt Yoiwd NMPE 492 83 A$
poly(styrene-co-viny! pyrrolidone}& 10 wt% o|% 5101 Edd chae Sd4dE &
2181t} poly(styrene-co-vinyl pyrrolidone) ¥ #4 5wt%2 174331 DMF, NMPZ u}
Fo] A¥ A7 NMPY 4% &% ¢+5A=9 2I24%FS Vehlisl polysulfone
22 gtabes JufA & w3 vl R EE 543 F7HetdchFig 1)
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34 AL F2EH

HEA 358420 poly(styrene-co-viny! pyrrolidone)E d7b3 Sl o 2 He A z3
A o] F2F SEMS o|&3te] ##% Z1t &0l DMF, NMP /o #HAgle] B
% finger-like 728 YeELHSAZ polysulfone®} poly(styrene-co-vinyl pyrrolidone)7tell %
2a17b Jehy polysulfone matrix® poly(styrenc-co-vinyl pyrrolidone) ¥ domaing
g4stan glol $4¢ FRIAEe ddo] "rkFig 2-5). 1Y (Fig 6~7)oﬂ— DMF% 2
NMP polysulfone, poly(styrene-co-viny! pyrrolidone)2 A 23k 2|z ute] AFM A2 &
GBI TH A DMFS A 257 9% 2719 Be 71Fo] vehis 7

a7
E

Z3 ol§2 & PEGAAE&L YEr il polysulfonedtd AH&3H A% ®Hrpe 7
A7)1% 23 &A 4A A4S 232 o] B2 FHEFEY 4ol Ao

TS -~
v A
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Fig 2. DMF+PSF(22) Fig 3. NMP+PSF(22)

Fig 4. DMF+PSF(17)+P(S-VP) Fig 5. NMP+PSF(17)+P(S-YP)
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(a) DMF+PSF(22wt%) (b)NMP+PSF(22wt%)

Fig6. : Surface morphologies observed with AFM
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(a)DMF+PSF(17wt%)+P(S-VP) (b)NMP+ PSF(17wt%)+P(S-VP)

Fig7. : Surface morphologies observed with AFM
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