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£ 2k Sodium %= zinc® 3315 poly(ethylene- co-methacrylic acid)¢] o}o]Q =t ethyl-
ene Al REEZN o]Fo|z AAA, acid 1594 £} amorphous %%, 12|11 lonic ag-
gregate?] Ml 712 Ao g o]zl Soakingd ¢l3le] 4% nonionic dye B2ELS AP
< A ¢)% amorphous FHo|u} ionic aggregate F-<2ol Ex)sl=dl, Y Akso A wet
dispersion force (ethylene Al& F-&), polar force (acid H4), ionic dipole (ionic aggregate
2uyel 4 7k thE de] 9 ol EolA Hrb FAo] S ethylene Ab&R-HEo] dispersion
force 933} olgfoll A8l Nile Red®] UV/Vis =33 500 nm F2ol| 4], polardt acid ~1
39] &S W= dye 9= 525 nm, L2] 1L ionic aggregated] o ko] o]t dye Na™-o}o]

=meo] AL 550 nm, divalento]ofA] ©] = ignic dipole& 7}x|= Zn?t-olo] 9 w=me] AL
610 nmo A Zzt 5327} vepdth

ABSTRACT: Sodium and zinc salts of poly(ethylene-co-methacrylic acid) ionomers consist of
three phases, i.e. ionic aggregates, amorphous, and crystalline phases. Dye molecules after
soaked from the methanol solution are located near the amorphous phase or ionic aggregates
within ionomer films. Depending on the locatioh of the molecules in the ionomer film, they
are under influence of dispersion forces (ethylene parts), polar forces (acid parts), and ionic di-
pole (ionic aggregates) interactions. The UV/Vis absorption peak of Nile Red under the dis-
persion force is found at near 500 nm, for the dye under the polar force effect 525 nm, and
550 and 610 nm for the dyes under Na¥ and Zn®" ionization effects, respectively. Since the
divalent Zn®" ion has larger ionic dipole than the monovalent Na* ion, the larger red-shift of
the absorption band due to the ionic dipole interaction is observed for Zn®* counter ion.
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Table 1. Poly(ethylene-co-methacrylic acid) Iono-
mers and Their Notations

sample X MT
S00 0% H
SNa29 29% 3t
SNa59 59% Net
SZn28 28% Zn®t
SZn58 58% Zn’t
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Figure 1. Chemical structures of (1) poly(ethylene-
co-methacrylic acid) and (b) Nile Red.
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Figure 2. DSC thermograms of Surlyn® with various
neutralizations.
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Figure 3. DSC thermograms of SNa59 crystallized at

various temperatures.
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Figure 4. UV/Vis spectra of Nile Red in different
solvents. (a) CCly, (b) CHCl3, and (c) methanol.
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Figure 5. UV/Vis absorbance of Nile Red in various

ionomer films as a function of soaking time. O: SO0,

O: SNa29, A: SNab9, v: SZn28, O: SZnb8.
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Figure 6. UV/Vis spectra changes of Nile Red in ion-
omer films with drying time. (a) SNa59 and (b) SZn28.
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