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Abstract © The true-IPN's based on silicone rubber{SR)(rubbery polymer) and polystyrene(PS)(glass
polymer) were prepared by using the sequential PN method. The characteristic of permeability  of
oxygen/nitrogen was investigated with the control of the amount of PS{10-70 wi%) in the true-IPN. As
a results of FTIR and NMR, the SR/PS membrane was synthesised successfully with the IPN synthetic
method, Thermal analysis results indicated thal the degree of mixing of IPN increased with increase of
the amount of PS in the IPN. Regarding the characteristic of gas permeability, the membrane showed g
trend of decreasc in oxygen permeability as the PS content increased. The oxygen permeability  of
membranc having 50 wt?% of PS, however, increcased mementarily, Selectivity, meanwhile, increascd
slightly as the contents of P'S increased. However, the maximum value of oxysgen selectivily, which is
20.6% enhanced value, was obtained with the membrane containing 50 wt% of PS. This can bc explained
that the hehavior of IPN, ie mutual assistance, is pronounced in the membrane having 50 witd of PS.
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Table 1. The changes of composition of PS5 in
SR/PS true-IPN's due to the swelling time.

Sample code 510 | S30 | S40 | S50 | S70
Swelling time(min) | =2 | 57 | =15 |25-30|>120

Composition of . -
PS (wt%) 10 30 | 40 | 20§70
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Fig. 1. FT-IR spectra of SR and SR/PS true-
IPN{30 wi%g PS).
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Fig. 3. "C-NMR spectrum of SR/PS true-IPN
(30 wt% PS).

(e} SR/PS true-IPN(70 wt% PS)
Fig. 4. SEM micrographs of the surface of SR and
SRPS true-IPN's with various PS content.
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(d) SR/PS true-IPN(50 wi% PS)
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(e) SR/PS truc-IPN(70 wt2% PS)
Fig. 5. SEM micrographs of the cross section of
SR and SR/TS true-IPN's with various PS

content.
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Table 2. The changes of Height, Heat and Peak temperature depending on the composition of PS in SR/PS

true-IPN's,
Composition of PS(wt2) Height{mW) Heat![J()/g)) Peak temp.(TC)

10 -1.373 -042{-52.37) 420.71

30 -3817 -0.90(-113.06) 424.13

40 -5.194 -1.22(-152.00) 423.24

50 -5579 -1.33(-152.00) 42543

70 -6.074 -1.58(-197.75) 42276

Table 3. Temperatures at certain weight loss with various composition of PS in the SR/PS true-IPN's.

Composition of PS{wt%) 0 10 30 40 50 70
Temp.(T) at 10% weight loss 495 420 414 354 410 410
Temp(T) a1 20% weight loss 530 489 431 417 423 423
Temp.(C) at 30% weight loss 550 532 431 433 434 434
Temp.(T) at 40% weight loss 565 555 533 459 484 466
Temp.{C) at 50% weight loss 579 571 56 530 533 534
Temp.(T) at 60% weight loss 596 587 573 556 568 561
Temp.(T) at 70% weight loss - 613 594 531 579 082

Table 4. Permeshility and selectivity of SR/PS true-IPN's with various composition of PS.

Composition of PS(wt%) PO, (Barrer) PNy (Barrer) Selectivity ( PO,/ PNy)
0 600,91 289.34 2.08
10 449.04 211.16 213
30 373.23 178.04 210
40 32001 153.05 209
50 41906 159.75 262
70 289.11 14852 1.9

1Barrer = 10 "en®(STP) - omfcom’ - sec + cmHg

3.4. SR/PS true-IPN's2| M4/EA( 0, /N, )
FUEH

7 SR PS ZAule] mhE qbh W dad £

e gy MAEE Table 49 WERISIY, PSe

A7t FAERsE dhFREE ishy ddE

3 Z?hs}‘ Age HoFn glon aFize
7% PSel F4ol 10 wi%? A$ M $astge
o, delre] AF PSY #pol 50 wi%d W b
=& g dehiich 9 er F 717 g B4
5 &3 zﬂwﬁd VAR e g Hdn
Fe% o= @5 Hd 4E HoFA ), 22} ¢
g 5 gde Ao Hdd g dehioh o9 2
2 d4e nEA blend £ composite ]2kl A
#o] & 4 glon} B dPdMe PN Jangy
ol E4deR <late] 30 wt%a DSy %4 IPNE
gutellq ZHE $54 AS5E BHo T3 iy oje$
Habe d8Ae] dutsy @ dAstan ydvh T

PS7t 70 wi% ¥ feh-oﬂb T deme
FaE BT Uk o)AE PS7 wosh A

weael A 10 A a4 &, 2000

oEgE £ A9
A% Fzay oy riAAYL w
olr}, BEE= ypARET) slnzEde] o

IPNe| 4d& 78 2
tomA 2 A
RV B

o

deree %

4.

22 PS7 dd
4 wE=e] PS
70 wi%7xe] 253

Huje] FgHlal A

Hl
iy

2 2

SRe HHEE %

SEE
2 5

Iue—
w

78
=

PS8l dolale
ﬂé}ml
T;l"d‘ éﬂa}ﬁ Azl 28] IPN&
stz getE A

AME PSH
Dol A IPN®
AT

PSe) AAAE%
free volumed| #F4z=rt o}
gk Aol 7t

& e
g

§lol

[
o

uk o
[F g

oM r‘,% ok

X3
O
o
o

37

vehfs 28] FEHA B

el 50 wi%el
gael Ay 3

FA717) Stabe] SAIPN

2 J%
A

12+2)

[PNE TS Az sd o]
oA =deM j0-

o 70 wi%r}

Gore), Aza Eoese 2

24 Ail FT-IR. FT-NMR speclraoﬂ)\‘] P&



29T n7e BelrdAe

Ao SRulel HRso 3l

SEM9 7324 A3 true-IPN's 9]

7tae2 st PSe hrittledt Aol T F

elAde AL & 4 ey FEEEde vey

2 0‘9&4 £33 70 wt% PSS A3 PNEY

o] Ay ddelld diHez 2dd pxE 8 £
XN
3

dsien, oie Gasaimdsd 478 2%

A% & % g e Pe Ha 50 w
N uf SRAPS IPNEE o] 4Engaal

VB £ gris AL gl oL Abh/a
Ex }EM_J E#Q} xL C,’JR]E} k) 1L.} ’\\__J./zi_j.‘_

mlo

2 Lo £ rlf i B ool w2 rlr
\-J

b2 443 PSe go] FrkkE A4 FEd:

Zrashd PS7E 50 wi%d o] dAFHe £71E v

Favh ok oldl IPNg AFe] 7B & el

2 4 g 2en Ao FHyd= PS gk

wited 4 oF 2196 e ;e 2AFACh PS

ol 70 wt%d W velhd ab/s fn‘_FﬁrE |
Hxe] Fihe IPNUY PSP 7R g Fetgd= 714
2%E FozA AfHHe d4E /H;]Q]r LhERG
AR Algse] F7te] T HM# x-ray diffraction
Aol dagh Fiod,

At

2 die g3FEAy Ay Adogie 14}%]}2}
FAF-EF7 e A2 19999 AVP7geRE
Hal

a2

1. W. ]J. Koros, “Gas Separation” Chap3 in Mem-

brane Separation Systems. Recent Development
and Future Directions, R. W. Baker ct.al.(Eds.},
Noves Data Corpotation, N, J., 183 (1981).

2. W. ]. Koros and R. T. Chern, “Separation of
Gaseous Mixtures Using Polymer Membranes”,
Chap. 20, in Handbook of Separation Process
Technology, R. W, Rousscau{Ed.), John Wiley
and Sons, N. Y. {1987).

3. o444, A4, Membrane J.(Korea), A(2), 63
{1904).

4.

10.

11.

12,

17.

18.

18.

20,
21.

. Yu. P. Yampolskii,

. Jun Seo Park, J Appl Polym Sci.,

A A Donatelli,

23. L. Liang and E. Ruckenstein, J.

o] &% True-IPN'se] Az 9 4457 54 211

K. Kammermeyer, Ind Eng. Chem., 49, 1685

(1937

. 5. L. Matson, J. Lopez, and J. A. Quinn, Chem

Eng. Sci., 38, 503 {15983).
gt - ol R “Membrane J{Korea)”, 6(2),
59 (1996).

“Permeablility and Sorption
of Hydrocarbons in  Polyvinyitrimethyisiiane”
in Synthetic Polvmeric Membranes, B. Sedlacek
and |. Kahoves(Eds.), de Gruyter, N. Y. (1987).
38, 453
(1989).

. P K. Gantzel and U. Merten, I&EC Proc

Des. Dev. 8, 84 (1969).
H. H. Hochn, *Aromatic Polvamide Membranes”
in Materigl Science of Synthetic Membranes,
D. R. Lloyd{Ed.),
269, 81 (1985).

J. M. S. Henis and M. K. Tripodi, Separation
Sci. and Tech, 15, 1059 (1980).

D. Klempner, L. H. Speriing, and I.. A. Utracki,
Networks”

7

ACS Svmposium  Series

eds., “Interpenetraiing Polymer

Advances in Chemistry Series 239 (1993).

. H. 5. Byun, R. P. Burford, and Y. W, Mai,

13, 26 (1959)
L. H Sperling & D A
Thomas, J. Appl Polym. Sci,, 21, 1189 (1977}

Materials Forum,

. . Michel, S. C. Hargest, and L. H. Sperling,

J. Appl. Polvm. Sci, 26, 743 (1981).

. J. A, Manson and L. H. Speriing, “Polymer

Blends and Composites”,
{1976).

BAS, “SR/PMMA Semi-IPN's "1’ B
AFAEY AWt daety] =7 (1998).
I S Tuner and Y. L. Cheng, Macromolecules,
33, 3714 (2000).

P. Billard, Q. T. Nguyen, C. Leger, and R.
Clement, Sep. Pur. Tech, 14, 221 (1958)
A&, UA43A, Polymer( Korea), 14, 575 (1990).
L. Liang and E. Ruckenstein, J Membrane.
Sci,, 114, 227 (1996).

Plenum Press, N, Y.

. Q. T. Nguyen, C. Leger, P. Billard, and I*

Lochon, Polym. for Advanced Technol, B, 487
(1997).

Membrane.
Sci., 110, 98 (1995).

Membrane J. Vol. 10, No. 4, 2000



212 7

e

24. R. Greco, M.F. Astarita, A. Fiedlerova, and E.
Borsig, Adv. Polym. Tech, 13(1), 65 (1994).
25. L. Rosik, “Toughness modification” Chap. 4 in
Styrene-Based Plastics and Their Modification,
P. Svec, L. Rosik, RNdr. Horak and F. Vecerka
(Eds.) Ellis Horwood {1991},

26. T.A. Feldman and S.). Huang, “Semi-inter—
penetrating Networks based on Triazine Ther—

AuEel A 10 A A 4 &, 2000

o .

LS

moset and N-Alkylamide Thermoplastics™, Chap.
18 in Crosslinked Polymers, R. A. Dickie, S. S.
Labana and R. S. Baner(Eds.) (1988).

27. M. Song, D. ]. Hourston, F. 1. Schafer, H.
M. Pollock, and A. Hammiche, Thermochimica
Acta, 315, 25 (1998),

28. W. M. Lee, Polym. Eng Sci., 20, 65 (1980).



