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Abstract : Poly (vinyl alcohol) (PVA) and gelatin (GEL) blend membranes were prepared by solution casting
method under a high electric field. SEM observation of the membrane showed that gelatin rich domains
were elongated and oriented to the direction of the applied electric field in PVA matrix. This can be
attributed to the electrostatic emulsifying effects due to a reduction in interfacial tension. In addition, it
was observed through WAXD and swelling measurements that the degree of crystallinity of membranes
increased with applied electric field strength. This may be interpreted to be caused by the orientation
effect of GEL domains in the blend membrane, and the self—annealing effect due to some heat generated

from high electric

field during casting.
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Figure 2. Apparatus for membrane preparation under an elec—
tric field. @ drying oven, @ copper plate, @ casting solution,
@ glass mold, ® horizontal plate H. V: high voltage.

Figure 1. Design of synthetic membrane model system to mimic the function of biomembrane.
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Figure 3. SEM image of PVA/GEL(70/30) blend membrane
(cross—section) (@) 0V and (b) 8 kV(1: direction of electric field).
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Figure 4. Schematic diagram of micro—phase deformation of
polymer blend on applied electric field.
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Figure 5. The effect of electric field strength on wide angle X—
ray diffraction patterns of PVA/GEL(80/20) blend membranes.
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Figure 6. DSC thermograms of PVA/GEL blend membranes
prepared under a 10 kV electric field.
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Figure 7. Total enthalpy (A7) for PVA/GEL blend membranes

as a function of GEL contents (dashed line : theoretical value
(4am)).
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Figure 8. Influence of the applied electric field on the degree of
swelling for PVA/GEL (70/30) blend membranes immersed in
water and 0.02 N NaOH solution.
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Figure 9. Influence of the crosslinking reaction time on the
degree of swelling of PVA/GEL (70/30) blend membranes im—
mersed in water and 0.02 N NaOH solution.
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Figure 10. Influence of the annealing temperature(a) and
time(b) on the degree of swelling of PVA/GEL(70/30) blend
membranes immersed in water and 0.02 N NaOH solution.

M F 79 WS FHeksltk Glutaraldehydes 7FuAlZ
ol-gstol PVAE 7hu Al7l= W3 gAElE F3dko] PVAY
ARSI E =T Y-S ARSI

Figure 9% glutaraldehyde 7} €902 7twHk-SAIZ] &
Lute] ZhuRkS Alztel] thst W&AES EAIE 2-olt)h 7k
S Aol FVEE S ot Aaskar, ok 10A17F o] Foll=
A9 AR He AE & ATk

Figure 10¢]l PVA/GEL S3l=4e] dA2] 5 (a) 2k AXHD)
of g WEAFTS eIt ExE] 25 Akt ST kel o}
gt P& Hashe AES ERleH 150 T, 52 oldelA
78] FEAEH e EgEE HEE Uik T3 EelAr
0.02 N NaOHeWA &% gto] eF A vehdar §l=d), ©]
& 7FunkgH AR QlEl At o® Xdajzl PVA mjEZXA
9] gk tl= GEL domain AelA 7]Q1% Aoz FSHt)

Mo

4 =
A=A Agdo] 93t gelatin (GEL) 7} 71414 &4 ] -40*4
poly (vinyl alcohol) (PVA) 2 o]Fo]3l Edl=uks- 3~10 kVE
TGt ARl o3l Azt Alxd %EJE’%L

567

9] ghA-S SEME o]83ste] #2498k A3}, vkz9] GEL domain
o] AR} ko w Al - wldEe] QS-S ERISIGITh o= A
ut F ARl T e Al i 71Q1sk Maxwelle] 47
FXAF g ool o3t Aoz A3t} Tt glutaraldehydes 7}
AR o]83le] PVAE 7twrlZle WY G4l §3slo] PVA

A
ﬂ&”ﬁ

RS ol WIS Aol B ol QYR PVA i
3 & WAXDU BEAE B3 B 21T 5

RELAE=1

PVA/GEL ER=n Fo] PVAE AAteA 9] QIxA 3} o]
GEL domaine ¢HI3HA AN 7= mEg AR HHo}ﬂ] ),

GEL-S "lehildyl Zho] conformation Halel 9Jsl 82

FHE A

ofg & 91 Ao 7|rhech

12.

13.
14.

15.

16.
17.

18.

19.

20.

21.
22.

x =
HOF

r

. R. Kesting, Synthetic Polymer Membranes, McGraw—Hill,

NY, p 114 (1997).

. H. K. Lonsdale, J. Membrane Sci., 10, 81 (1982).
. K. Scott, R. Hughes, /ndustrial Membrane Separation Tech—

nology, Chapman & Hall, UK, p. 87 (1996).

. N. Nakabayashi, Membrane, 2, 353 (1977).
. K. Inagaki, Sen—i Gakkaishi, 39, 405 (1983).
. J. H. B. Bridge and J. B. Bassingthwaight, Scrence, 219,

178 (1983).

. J. P. Behr and J. M. Lehn, J. Am. Chem. Soc., 95, 6108

(1973).

. K. Maruyama, H. Tsukube, and T. Araki, J. Am. Chem.

Soc., 102, 3246 (1980).

. P. J. Liuger, J. Membrane Biol, 57, 163 (1980).
10.
11.

S. J. Singer and G. L. Nicolson, Science, 175, 720 (1972).
W. R. Penrose, R. Zang, and D. K. Oxender, /. Biol. Chem.,
245, 1432 (1970).

S. Higuchi, T. Mozawa, M. Maeda, and S. Inoue, Macromole—
cules, 19, 2263 (1986)

A. M. Liguori, J. Membrane Sci., 3, 357 (1978).

E. Pefferkorn, A. Schmitt, and R. Varogui, Biopolymers,
21, 1451 (1982).

H. F. Mark, Encyclopedia of Polymer Sci. & Tech., John
Wiley & Sons. Inc., NY, vol .7, p. 446 (1967).

T. Miyata, Membrane, 10, 268 (1985).

G. Venugopal, S. Krause, and G. E. Wnek, /. Polym. Sci.;
Part C : Polym. Lett., 27, 497 (1989).

G. Venugopal, S. Krause, and G. E. Wnek, Polym. Prepr.,
31, 377 (1990).

G. Venugopal, S. Krause, and G. E. Wnek, Macromol., 24,
6879 (1991).

T. Hori, H. Nawa, Y. Igarashi, and Y. Nakamura, Kobunshi
Rombunshu, 47, 371 (1990).

D. Marsh, Biochem. J., 345, 315 (1996).

E. Gross and J. Meihenhofer, 7The Peptides, Acad. Pre.,
NY, vol. 4 (1981).

Polymer (Korea), Vol. 30, No. 6, 2006



