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ABSTRACT: Counterion-specific helix formation and ion-selective transport of alkali metal
chlorides (LiCl’ NaCl, KCl, CsCl) were investigated for a poly(L-glutamic acid(PLGA)/poly
(viny! alcohol)(PVA) blend membrane immersed in aqueous ethanol. The counterion specific-
ity for helix formation of PLG alkali metal salts in the membrane was Li>Na>K>Cs. This
specificity is ascribed to a contact ion-pair formation between the PLG carboxyl anion and
the bound counterion, which depends on the energy balance between the electrostatic inter-
action and the desolvation. In aqueous ethanol, an appreciable ion-selectivity was observed for
the permeability coefficient, i.e., Li<Na<K<Cs, in a higher alcohol composition region. This
counterion sequence results from a significant increase in the salt solubility coefficient of KCI,
CsCl and a substantial decrease in the diffusion coefficient of LiCl and NaCl in the relevant
alcohol composition region. The former is ascribed to an ion-pair (M*-Cl1™) formation between
counterion and coion, and the latter to a specific interaction of diffusing counterions with
polymer charges.

Keywords: poly(L-glutamic acid), blend wmembrane, helix formation, contact ion-pair,
permeability.
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Al &2, Brlg e ALS-3F poly(L-glutamic acid)
(PLGA)E= 10% poly(y-methyl L-glutamate)
dichloroethane £ (Seiko Kasei AlE)& <zg
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o] 2-propanol 400 mL, methanol 400 mL, /%
100mLE #7138l 20 Tl 83 muksiaA
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Figure 1. Helix contents of PLG alkali salts in the
PLGA/PVA blend membranes immersed in aqueous
EtOH.
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energy )¢} o] 2E57te] HIo] o3 FAMIA] (elec-
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A4 Gy - desolvation energy
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Table 1. Ion Radius (r) and Hydration Free Ener-
gy (4G
ions Lit Na® K% Cs*¥ (CH,COO™)
r(10°%m) 06 095 133 1.69 (1.59)
AG(KJ/mol) -481 -375 -304 -258 (ca.-400)

Table 2. Dielectric Constant (D) and Water
Activity (ay) of Aqueous Ethanol at 25 °C

15

solvent volume %  AN°® D' a,,
water 100 55 78.3 1.0
EtOH 20 - 69.5 0.95

40 - 59.2 0.90
60 - 477 0.85
80 - 35.7 0.73
100 37 246 -

¢ Gutmann-mayer's acceptor number.13
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v EFLUZFe ethanols=rl Z71go] wa}
A 243 28e HodFa 9ok do]&Zd o
£ HEAFES AHEA, ethanolsE7F 0vol% <l
T&Y FolA= do]&Fo HFAglel o BExE
Aol dAsg o T3 ethanolx 7l 90 vol% ol
ZoA= A dAsA et 22y ethanols
%7} 30~60 vol% ¢l F7td ol M= dio]-&Fo] o}
2t FEEE FEHY AolE HAgFm U}

Ao g A A% HEHEEE Sufo

2]

=
-

805



300
® 2001
02
©
[¢)]
£
“;’ 1001
&

ol— . . . .
0 20 40 60 80 100
EtOH (vol%)

Figure 2. Dependence of weight swelling ratios of
~ the PLGA/PVA blend membranes on EtOH contents
in the immersing solutions.
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Figure 3. Dependence of water and EtOH sorption into the PLGA/PV A blend membranes on EtOH contents in
the immersing solutions. (a) PLGLI, (b) PLGNa, (c) PLGK, and (d) PLGCs.
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Figure 4. Dependence of salt permeability coeffi-
cients, P,, for PLGA/PVA blend membranes on
EtOH contents in the immersing solutions.
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Figure 5. Dependence of salt partition coefficients,
K,, for PLGA/PVA blend membranes on EtOH con-
tents in the immersing solutions.
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Figure 6. Dependence of salt diffusion coefficients,

D,, for PLGA/PVA blend membranes on EtOH con-

tents in the immersing solutions.
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