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£ 2f: Polyurethane (PU)®#} poly(styrene-co-acrylonitrile) (SAN)®] latex interpenetrating
polvmer network (LIPN)& LIPNe] Z4, SANU 9] acrylonitrile (AN)9} 32t 2]sle A)
zslgrh Q2 27]& light scattering method 2 24891, 9128, DMTA, DTA S0
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ABSTRACT: Latex interpenetrating polymer networks (LIPNs) of polyurethane (PU) and
poly(styrene-co-acrylonitrile) (SAN) were synthesized. Latex composition and acrylonitrile
(AN) content in SAN were varied. Particle size was measured by light scattering method and
the physical properties of the latex cast films were investigated with a tensile tester, DMTA,
and DTA. Particle size increased as content of SAN and AN in SAN were increased. Modulus
and strength increased and elongation at break decreased with increasing content of SAN. On
the other hand, strength and elongation at break increased with AN content in SAN. DMTA
showed a single glass transition temperature of the LIPNs, located between those of PU and
SAN due presumably to the increased physical interlockings between PU and SAN in LIPNs
relative to the conventional PU/SAN blends. DTA measurements do not showed soft seg-
ment crystallization with over 50% SAN.
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Table 1. Recipes of PU Latex and PU/SAN
LIPNs

A PU latex (g)

Mp of PCL hard
PU 2000 content(%)
5000 215.78 6494 15 1132 404 50 650 2802
7000 22031 6162 15 1132 287 50 650 2651

Mp: Prepolymer molecular weight of PL.

IPDI DMPA TEA TETADMAc H:0

B. PU/SAN LIPNs

H,0 stvrene acrvionitrile DVB AIBN
® (@ (®) ® @

92 1177 6.00 023 0270

sample PU latex

PU/SAN34 7000 Mp

=40/60 40g
PU/SAN34 7000 Mp i

=50/50  S0g 8 981 5.00 019 0225
PU/SAN34 7000Mp

=60/40 60g 78 785 100 0.15 0.180
PU/SAN34 7000 Mp _

=70/30 g 71 589 3.00 011 013
PU/SAN34 7000 Mp

=80/  80g 64 392 200 0.08 0.09
PU/SAN14 5000 Mp

—60/40 60g 78 1019 166 015 0.180
PU/SAN24 5000 Mp _

=60/40 60g 78 9.00 285 0.15 0.180
PU/SAN34 5000Mp _

a0 g B0 4015 0180
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Figure 1. Particle sizes of PU/SAN34 LIPNs with
various contents of SAN.
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Figure 2. Particle sizes of PU/SAN LIPNs with vari-

ous AN contents in SAN.
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Figure 3. Stress-strain curves of PU/SAN34 LIPN
films with various contents of SAN; (a) 40/60, (b) 50/
50, (c) 60/40, (d) 70/50, (e) 80/20, (f) 100/0(PU/
SAN34).
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Table 2. Initial Modulus, Tensile Strength, and
Elongation at Break of PU/SAN LIPN Films with
Various Contents of SAN

initial tensile ) .
sample modulus strength elongation
(MPa)  (Mpa) Preak(®)
PU/SAN34=100/0 2.75 16.70 1126.17
PU/SAN34=80/20 5.55 17.55 927.07
PU/SAN34=70/30  21.11 2121 693.17
PU/SAN34=60/40 73.33 24.70 557.37

PU/SAN34=50/50  318.88 28.06 349.37
PU/SAN34=40/60  476.45 28.49 176.64
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Figure 4. Tensile strength and elongation at break of
PU/SAN34 LIPN films with various AN contents in
SAN.
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Table 3. Initial Modulus, Tensile Strength, and
Elongation at Break of PU/SAN LIPN Films
with Various AN in SAN

initial tensile ) .
sample modulus strength elongation
(MPa) (MPa) at break(%)
PU/SAN14 109.02 25.25 351.97
PU/SAN24 104.76 28.00 377.07
PU/SAN34 107.73 29.93 387.81
(d)
(c)
(b)

(a)

Absorbance

3550 3500 3450 3400 3350 3300 3250 3200 3150
Wavenumbers (cm™ ')

Figure 5. FT-IR spectra, in the range 3200-3500cm™,

of PU/SAN LIPN films with various AN contents in

SAN; (a) PU, (b) PU/SAN14, (c) PU/SAN24, (d) PU/
SAN34.
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Figure 6. Contact angles with water drop f6r "PU/
SAN34 LIPN films with various contents of SAN.
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Figure 7. Contact angles with water drop for PU/
SAN LIPN films with various AN contents in SAN.
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Figure 8. Water swell of PU/SAN34 LIPN films
with various SAN contents.

6
5
4
2 3
[75}
R 2
1
—a— PU/SAN14
—&— PU/SAN24
Y —e— PU/SAN34
0 0 20 30 40 50 60 70

Time (hr)

Figure 9. Water swell of PU/SAN LIPN films with
various AN contents in SAN.
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Figure 10. Storage modulus(E’) of PU/SAN34
LIPN films with various SAN contents.
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Figure 11. tan & of PU/SAN34 LIPN films with vari-
ous SAN contents.
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Figure 12. Differential thermal analysis of PU/

SAN34 LIPN films with various SAN contents;
(a) 100/0, (b) 70/30, (c) 60/40, (d) 50/50 (PU/SAN34).
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