TEzpEre] Melmalds sl B0 AAue] V)5S B
A ebAle] 2g3taxt sk B A7t WapE T gk
o]0l 4k T ZQolSte Tulshs uichlAe sl
Al FZRFE T 54 7147 s S Sl 2
W4 (channel) &
A Bkt olzlgk Waks pHY fullo] 24, &5 Wl 9] oy 7}

Polymer (Korea), Vol. 30, No. 6, pp 568—571, 2006

IHMESHIA HZE PVA/Gelatin Efl=2to| 0|51 EM

sy’ - =uS
At Fs £85I
(20061 108 23 A<, 20060 11€ 114 A=)

lon Permeation of PVA/Gelatin Blend Membrane
Prepared Under High Electric Field

Yang Il Huh' and Jeong Woong Joe
School of Applied Chemical Engineering,
Chonnam National University, Gwangju 500—757, Korea
(Received October 23, 2006;accepted November 11, 2006)

=8 Poly(vinyl alcohol) (PVA)/gelatin (GEL) SWET-g v AA S A A28t & A3 A% 4l o]253 &
< aFeleth €] 49 LICL NaCl, KCD ol tist 53 A3 A, ke dde] 727t 10 kvaAR| 571
&la ool #igﬂ Hslo] o]l F3r) EIEANE 10 kV ool 5 o) At 71 J3e] AX
FAne Zasolth ool digt #& d¥eA pH 65 71802 MY 22 7Y ddor A=
717k R QlEle) WE T SUFEE #RERIY. AR Bdseke] KC FHT Ales pH 69 =
He BE, A 3L A1 dYow AE 3] A Zg SIEich ot A T EAlske
%;—71501 gle]gel] wet S8lE ST 93 Donnan BiAET7}F Al 24eh] Wil Ao® Azt
E3] 250 i} EfAFAM 40 TE 7|40 % KCl £3E Al57} oF 5ul A% 748 3713k nolFich

Abstract : Poly (vinyl alcohol) (PVA)/gelatin (GEL) blend membranes were prepared under a high electric
field, and their swelling and ion permeation behaviors were investigated. For alkali metal salts such as
LiCl, NaCl and KCI, the permeability coefficients were increased until the electric field of 10 kV due to
the decreased tortuosity, whereas they were decreased over 10 kV owing to the increase of the degree of
crystallinity. The swelling ratios of the blend membranes showed the minimum values at pH 6, while
the permeability coefficients exhibited the maximum values at the same condition. The minimum swelling
ratios result from the repulsion effect between charged groups in acidic or basic regions, and the
maximum permeabilities result from Donnan exclusion effect in the same regions. Especially, the per—
meability coefficient for KCl of the membrane increased steeply to five times at 40 C than below 35 TC.

Keywords : poly (vinyl alcohol), gelatin, blend membrane, high electric field, ion permeability.
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Figure 1. Schematic representation of permeation glass cell;
A ! stirring bar, B: membrane holder, C: membrane, D : clamp,
E: conductivity cell.
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Figure 2. Influence of GEL contents and electric field strength
on the degree of swelling of PVA/GEL blend membranes im—

mersed in 0.02 N NaOH aqueous solution (annealing condition :
150 C, 15 min).
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Figure 3. Influence of pH on the degree of swelling of PVA/GEL
blend membranes (annealing condition : 150 C, 15 min).
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Figure 4. Influence of electric field strength on salt permeability
coefficients for PVA/GEL(70/30) blend membranes (annealing
condition : 150 C, 15 min).
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Figure 5. Influence of GEL contents on salt permeability
coefficients for PVA/GEL blend membrane (annealing condition :
150 C, 15 min).
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Figure 6. Influence of pH on salt (KCl) permeability coefficients
for PVA/GEL(70/30) blend membrane (annealing condition :
150 C, 15 min).
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Figure 7. Influence of temperature on salt(KCD permeability
coefficients for PVA/GEL(70/30) blend membrane (annealing
condition : 150 C, 15 min).

Figure 7¢°l= PVA/GEL(?O/BO) g oukyl PVA welulke] 2
Eo THE GKCD FAAFE vheblck PVA ddzhurt PVA/
GEL EA=wolxe] o SF=AGF7 A o2 A v A
A 2HE GEL domain 99jo] FH ©]& F} channel$}& 21
sloint et 2 uble] EREQ EE o E PVA/GEL 23S
ko] 739 40 Tl 54% lErJ)r ST S B T QT
whje] o} 5 FE3HL §lE GELo] 40 T olstllX helix
TZ2E F3kn AR 40 T o) 04 L5 o4= random—coil
T2 conformation o]z} Yotk By up? gk )9}
#e 2% 7HeA Aol o3 Qole] ATt FUke A
o2 A7tk

4 £
¥ A7 AN Bojxls nkg] dusads 3
Aol Bel) g Rd2A PVA/GEL Bdsws 0%
lollA] Alzdte] dte} FEdEel AR FASEE AR,

Basw & GEL o] 713kl met eyt dgaes 5
7}t Be] W&ol & GEL domain FHelA o] FiAa gl
& 4 5 Adch S A F ke A ATt ST
wet PEEE Fasidch FX §49) pHrE Akl w2t &l
=ohe pH 6 F2oAM HA9) HEEE BoH, ojnr M
G E2 GV IR eE AFE BEEs TR

F4AE FoAE 2, BTt 9 GEL 3] $71
o et Foert S71E & ¢ Aok ATAl AgE WISt
Al =9 Ed=gt Z GEL domain®] 3787}t (e T4 U3
o2 oA wigkse], 7 A#} 9ke] ZZ & (tortuosity) ©] H4ast
o] o] & FHEE= 7;7}0}0%:} T2 10 KV opde] s 7kt

AGollE o9 e F2 & A mvHvhs 7o) A4St &
7y 237F 2A 1‘%—0}0% FrEE gtk 4F8) oM
o] gel=rte] KO F3% Alg== pH 694 S te BolaL, A
A EL 1 d9or F5E S48 fasiglth 53] exe
e FEE FAAFIA 40 TE 71H o= KC F3A= A7t
ok 5u) AE FA3] F/IEE Hol, A HYE AR
°ol§ 7keAdol 7IviEn

o

2

Ho
e

1. ]J. P. Behr and J. M. Lehn, J. Am. Chem. Soc., 95, 6108
(1973).
2. K. Maruyama, H. Tsukube, and T. Araki, /. Am. Chem.
Soc., 102, 3246 (1980).
3. P. I. Liuger, J. Membrane Biol, 57, 163 (1980).
4. S. J. Singer and G. L. Nicolson, Scrence, 175, 720 (1972).
5. W. R. Penrose, R. Zang, and D. K. Oxender, J. Biol. Chem.,
245, 1432 (1970).
6. S. Higuchi, T. Mozawa, M. Maeda, and S. Inoue, Macro—
molecules, 19, 2263 (1936)
7. A. M. Liguori, J. Membrane Sci., 3, 357 (1978).
8. E. Pefferkorn, A. Schmitt, and R. Varogui, Biopolymers, 21,
1451 (1982).
9. H. F. Mark, Encyclopedia of Polymer Sci, & Tech., John
Wiley & Sons., NY, vol. 7, p.446 (1967).
10. T. Miyata, Membrane, 10, 268 (1985).
11. P. J. Flory, Principles of Polymer Chemistry, Cornell Univ.
Pre., London, p.576 (1953).
12. P. N. Prasad, J. E. Mark, S. H. Kandil, and Z. H. Kafafi,
Science and Technology of Polymers and Advancsed Materials,
Plenum, NY, p.449 (1998).

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



