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ABSTRACT : Dispersions are prepared from poly(ethylene-co-acrylic acid) (PEEA) ionomer
with two different counter-ions, ammonium and sodium. The diffusional characteristic of
urea aqueous solution are measured for the films prepared from the above mentioned disper-
sions. It is attempted to find the relationship between diffusional behavior and various chemi-
cal and physical characteristics of films. DSC is employed to characterize glass transition tem-
perature and degree of crystallinity and the structural features of crystal phase and ionic clus-
ters are examined by WAXD and FTIR. The diffusional chracteristics of ionomer is found to
be dependent on various parameters such as the size of initial dispersion as well as the kind of
oounter ion and the degree of neutralization.
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Table 1. Component and Molecular Weight ° of
Copolymer and Dispersion Recipe

PEAA ethylene/acrylic acid
80 /20 (wt%)
M,:7000 M, : 18000 MWD:2.6
ammonium hydroxide,
sodiumn hydroxide
degree of neutralization (%)®  respectively : 50, 25, 12.5

dispersant

¢ Equivalent molecular weight by GPC to polystyrene standard.
b Acrylic acid composition in poly(ethylene-co-acrylic acid).

91



FEF - ABE

& £ FAo] 2emgl Aoz Pl Y3
Aok "Wl 20 psio] ¢ & 7iste] Azt

XM &3 £4. X4 33 53 MAC Science
Mi8 X-4 3AZXNE ASSHAL AEEs Y&
2 &9 1°~ 40° ¥l targetzE FEE, 2
g filter2& UAE AM-3igon A4 100kV,
AF{+= 200 mA, scanning speedt 3°/minl. 2 3}
o 33

T2 EF 4. FE9 &5 2 #¥ 9
3l PEAA o]0k MEE 1xX1emz FE ALE
HAL o AT S AAS] H8d 2
F2E4A 60T, 24M3t AxH ¥ HUE FAE
%332 o|& FRF7E B Add Hol g2
o ol 4R Ale] Jd ¥ 7o} ¥Ee B
A Zfdis AP FHFE YEHFIE AHR3l
383 QAT AU FAE s 40U F
¢z |l A AR WY FvE FA¥EE )
Ad) o HAE=S 7S5

W‘. — Wd
Wa

Water sorption (%) = x 100 1

W, : 78] 58 4§59 74
W, 1 3zx9 Ug9 74

84 Hi%ee] 2. Figure 10] SUFNE 43
ST SAFAE T 7o) Az 74| 9] glo
W Ae ojaYelth. Al THE T urea
go] EHHTE AU F A A Aold] Al
¥ Az" =g FAshed, O-ringsh gasket o
7 Aasel Bo| AL A& WAV A A3 9
A@ A2 AATE T4 NS AT & Y==
sion Aue) BAAT Nge gols] 98
7€ olgalod SATH HZ ). ol Yeje) Ay
A4 galE EA9 sgol FYrE (2)dos
Yerd 4 Ut

J=-pi @)

10

Concentration profile
Chamber 2

Cc=C,

> x
X=0 X=1

Figure 1. Schematic diagram for measurement of dif-
fusion coefficient; (1) Donor cell, (2) Receptor cell, (3)
Screw cap, (4) Nut and bolt, (5) O-ring and gasket, (6)
Magnetic stirring bar, (7) Membrane, (8) Magnetic stir-
rer, (9) Thermostatted water inlet, (10) Thermostatted
water outlet, and (11) Thermostatted water bath.
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Table 2. Particle Size and Particle Size Distribu-
tion for Dispersion Samples Used in This Study -

::nl::; weight average particle size
samples diameter diameter  distribution
(D,,: nm) (D,/D,)
(D, :nm)
PEAA-NHOH 125%° 143 o167 1.17
PEAA-NH,OH 25% 70 128 1.83
PEAA-NH,OH 50% 27 38 142
PEAA-NaOH 125% 161 177 110
PEAA-NaOH 25% 112 116 1.04
PEAA-NaOH 50% 50 69 1.37

@ Neutralization percent of acrylic acid in poly(ethylene-co-
acrylic acid).
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Figure 2. DSC thermograms of PEAA: (a) PEAA
raw material, (b) COOH neutralized 12.5% by NH,*,
(¢) COOH neutralized 25% by NH,*, (d) COOH neutra-
lized 50% by NH,*, (e) COOH neutralized 12.5% by
Na*, (f) COOH neutralized 25% by Na', and (g)
COOH neutralized 50% by Na*.

Endo

Table 3. The Melting Temperature of PEAA Dis-
persed Samples, and Its Heat of Fusion

Tmla Tmhb H; crystallinity
(t) (v) (%)
PEAA raw material 57 75 743 254
PEAA-NH,OH 125%¢ 435 746 613 21
PEAA-NH,OH 25% 46 717 633 216
PEAA-NH,OH 50% 462 791 684 233

samples

PEAA-NaOH 12.5% 82 232 8
PEAA-NaOH 25% 87 266 91
PEAA-NaOH 50% 893 275 94

9 T;: Lower nielting temperature. ® T, : Higher melting tem-
perature. € Neutralization percent of acrylic acid in poly(ethyl-
ene-co-acrylic acid).
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Figure 3. WAXD patterns of PEAA: (a) COOH neu-

tralized 12.5% by NH,*, (b) COOH neutralized 25% by

NH,*, (c) COOH neutralized 50% by NH,*, (d) COOH

neutralized 12.5% by Na*t, () COOH neutralized 25%

by Na*, and (f) COOH neutralized 50% by Na*.
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Figure 4. FT-IR spectrum of PEAA: (a) COOH neu-
tralized 12.5% by NH,*, (b) COOH neutralized 25% by
NH,*, (c) COOH neutralized 50% by NH,*, (d) COOH
neutralized 12.5% by Na*, (e) COOH neutralized 25%
by Na*, and (f) COOH neutralized 50% by Na*.
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Figure 5. Relative water sorption vs log time: (a)
COOH neutralized 50% by Na* («), (b) COOH neutra-
Tized 25% by Na* (@), (c) COOH neutralized 12.5% by
Na* (¥), (d) COOH neutralized 12.5% by NH* (a),
(e) COOH neutralized 25% by NH,* (@), and (f)
COOH neutralized 50% by NH,* (®).
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Figure 6. Diffusion coefficients of PEAA: (a) COOH
peutralized by Na* (@) and (b) COOH neutralized by
NH,* (m).
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