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Abstract — The surface of polysulfone(PSf) membrane modified by Arg Nlisma treatment is measured before and after
the treatment. The membrane modified by Ar plasma treatment is increased the O/C ratio and the hydrophilic group, by NH
plasma treatment is increased the amine group and the amino group. Jper@®ation and ideal separation factor of the
treated membrane measured good condition. The measurance of Ar-10 W-6 min plasma treatment is §5¢4#x10
(STP)cm/crd - s - cmHg and 14.401, it of NF50 W-8 min plasma treatment is 7.59225P6m*(STP)cm/crd - s - cmHg and
17.644. Having the wettability of polysulfone membrane, the polar functional groups of its surface interacted, withe@&
ingly. Because of the soluble selectivity of membrane increased pfi@®N, polysulfone membrane improved both the per-
meability and the selectivity of CO
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Fig. 1. One dimensional permeation diagram of membrane separation.
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Fig. 2. Structure of polysulfone(FS-1200) membrane.
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Fig. 3. The schematic diagram of plasma treatment system.

1. Reactor 6. Mass flow controllers
2. Magnetron(rf=2.45 GHz) 7. Feed gases

3. Wave guide 8. Vacuum pump

4. Baratron 9. \ent gas

5. Main valve

Table 1. Typical experimental conditions of plasma treatment

Gas Power Time Flow rate Pressure

(99.999%) (W) (min) (ml/min) (mbar)
Ar 10, 30 2-10 30 0.1-0.02
NH, 30, 50

27] W] 948 2-stage rotary-vane pumip2ld] 0.02 mbaftAl &
A= MKS capacitance cell(MKS instrument, Baratron type 12BA)
eJ5) 29},

Hhg719] AL GFrmeln, -9 A7(WXHX D)= 350<350
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Brooks Co., 5850TRY ¢J] ZA= r}. A9 MFwe Fig. 3 U
BRI, Skt Ay 208 Table B 2t

3-3. 2HEN

ShErk AR 5 e shehy 12 slkE AEslY] $)3) ATR(Attenu-
ated Total Reflectanc&)# 2.2 FT-IR(Bio-RAD FTS6000% ©]-&-3}
ABEATE ATRY] 242 Zak=ut M F 4-5x7F oo a5i3e.
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Fig. 4. The schematic diagram of gas permeation apparatus.
A: Permeation cell E: Capillary column
B: Pressure gauge F: Saturator
C: Gas chromatography G: Feed gas
D: Back pressure regulator H: Thermostat
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Fig. 5. FT-IR ATR spectra of plasma treated PSf membrane.
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Fig. 6. Contact angle images of plasma modified PSf membrane.
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Fig. 7. Effect of plasma treatment time on the water contact angle.

Table 2. Summary of changes of contact angle in plasma modifed PSf

membranes
) Ar NH,
Time Angle Surf Angl Surf
; ngle Surface energy ngle urface
min
(min) © (mJ/nf) 09 (®  energy(md/if cod
Untreat 60.35 40.67 0.58 60.35 40.67 0.58
2 30.26 63.22 0.89 28.35 64.33 0.90
4 30.35 63.16 0.89 4156 55.63 0.79
6 28.61 64.18 090 34.86 60.32 0.85
8 26.81 65.18 0.91 4227 55.10 0.79
10 29.75 63.52 0.89 43.49 54.18 0.78
o|F A ERIE £ §lovt, Table 34 Sekz=rt A &
AE o] e Ar Sehxvh Aee] 29, 94 WA 22160704 7
BNAYE 114 TLE S92, Tl Eel(A ) 36514

3192 =7}8l9Th. NH; Seh=vl Alg 9
221.6p2904 AR (A)=

o](Aye 36.004 202% Z7}akrt.
w3k o] 23 A47)¢] SV contact angld FHaste AFE 2

s, ol= 4

4-2. Za=o} xz|=
Fazn) Ao FFe F

=1

ato] SH7[H|
= AAEE

% §49 P venir,

sy

Tepzrt Ao 7149 3

FEX IISR=IIDE R
11614 42602 7131917, wlgAe)

o‘lT:

Y 7N1A %, 29 A7), A7 A7 9 94 B uks 2% 5] 9
o Eetzvt 7‘43101] & 29 —EP = 9 MEle o] MElE #Eksly] 9
M 919 "t JJrE A 2494 AR HARA = AFEJ] F
IR, =4 {iﬁtﬁ}/\A g 4 F455 oEy) S39o2 Arrojopt

6]:\:]_

4-2-1. F=p=0k A2 71A9 &
Eozr) A GO 20 7)AE O, Ny NHgeh 2 B4l =
o wRE7 I AGA vhg-S goy)= whgA
CO2t o] Feh=n} 87 oA 2

A3 cross-linkingg Y27 ¥BA 7R Ve 5

ATHO].

HWAHAK KONGHAK Vol. 40, No. 2, April, 2002



192 QFEE - 22T - wdE - EAY)

Table 3. AFM measurements

Cls
M Treatment gas RMS roughness  Particle  Surface area
A height(A) 5]
5 ) Untreated 116 36.1 221.1
Ar plasma(10 W, 6 min) 71.2 319 221.6
(a) NH,(50 W, 8 min) 42.3 202 221.6
286 288 290 292 294 296 298 300 302 304 20
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e T T ] < . 8 X
£ 12 —_— 1 g8
T — @ g 101 8 g
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= L
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Power Input
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H - 12
() g 164 L
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Fig. 8. ESCA spectra(C1s, O1s, N1s) of PSf membranes. g s | Untreated Pcoy Lg &
(a) Untreated, (b) NHplasma treated, (c) Ar plasma treated. ’g« O a [ )
6 L
f— —— —— —— —  Untreated O @ Pcoy L
4 . . ‘ : -0
30 40 50 60
Power Input
W]

(a) Untreated ) . )
Fig. 10. Effect of plasma power on the permeabilities for CQand ideal

separation factor in Ar, NH; plasma treated PSf membrane.
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: diffusion flux through membrane [&BTP)/cnf - s]

: thickness of membran@ii] 4.
: mean permeability [cASTP)cm/cr - s - cmHg]
. low pressure(downstream) [atm] 5.

: high pressure(upstream) [atm] 6.
: mole fraction at upstream feed side

: mole fraction at downstream(permeation) side 7.
: actual separation factor for G@lative to N defined as E»/Py, 8.

: ideal separation factor for G@elative to N defined as By,/Py»

. stage cut defined by the ratio of the volumetric flow rate of 9.
10.

11.

permeation to the sum of the volumetric flow rate of permeation
and rejection

Barrer=10%° [cm¥(STP)cm/crfi - s - cmHg]
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