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Synthesis and Emulsification of Polyurethane Anionomer
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£ 2 :Polytetramethylene ether glycol PTMG)$} 4.4° -diphenylmethane diisocyanate (MDI), toluene
2,4-diisocyanate (TDD, isophoron diisocyanate(IPDDZ polyurethane (PU) prepolymer& @432,
dimethylol propionic acid DMPA)Z #Jd#&AI7] & triethyl amine (TEA)2.E2 FHAAAM AAHF +EAA
o FoleA FEeHEE AzSHAUT. Folen ZelSewe] AN AdRAY FFn F
o WE JdEde] fItAHAH, HARE, HE, FEHojex % cast fime E2lAH AH4FE UTM,
Viscometer} DSCE AH4-3l9 HEIIF.

ABSTRACT : Polyurethane (PU) prepolymers were synthesized from polytetramethylene ether
glycol (PTMG), 44" -diphenylmethane diisocyanate (MDD, toluene 2,4-diisocyanate (TDD) and
isophoron diisocyanate (IPDI). After chain extention using dimethyol propionic acid (DMPA),
aqueous polyurethane anionomers were prepared from triethyl amine (TEA) as a neutralizer. The
effect of the content of chain extender and the degree of neutralization on the state of
emulsification, adhesive strength, viscosity, glass transition temperature and physical properties of
emulsion cast film were investigated using UTM, Viscometer and DSC.
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Table 1. The Design for the Synthesis of Ani-
onomer Emulsion
(unit : molar ratio)

material} o Gt Mt {1PDt | TD1 | Dvpa [ TEAON")
sample code (%)
PA-1 1 | 2 1| 100
PA-2 1 2 1| 10
PA-3 1 2] 1| 10
PA4 1 |25 15 | 100
PA-5 1|3 2 | 100
PA-6 1 |4 3 | 100
PA-7 1 |3 2 | s
PA-8 1|3 2 | 10
PA-9 BE 2 | 2
PA-10 1|3 2 | 40
PA-11 1 |3 2 | 60
PA-12 1 |3 2 | 8

* Theoretical solid content ; 37.5%.
Catalyst ; stannous octoate 0.3 wt%.
M, = 2,000
DN = degree of neutralization calculated
from the concentration of -COOH
in PU anionomers.
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Fig 1. FT-IR spectra of PU anionomer emulsion
based on molar ratio of ijonic center

((@)=1, (b)=3].
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Fig. 2 FT-IR spectra of PU anionomer emulsion
based on DN ((a)=100%, (b)=80%).
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Table 2. The State of PU Emulsion After 30da}{s

Sample code SE Sample code SE
PC-1 © PC-7 X
PC-2 © PC-8 X
PC-3 X PC-9 X
PC-4 © PC-10 ®
PC-5 © PC-11 O
PC-6 PC-12 ©

* © ; Excellent, O ; Good, x ; Bad.
(® ; Phase seperation of PU emulsion.
; Gelation of PU emulsion.
%SE ; State of emulsion after 30days.
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Table 3. Glass Transition Temperature(T,) of
PU Emulsion Based on Molar Ratio of
Ionic Center and DN

Molar ratio Tg (T) DN (%) Ty (T)
1 -59.99 40 ~67.43
1.5 -59.63 60 -64.82
2 -59.37 80 -62.18
3 -58.09 100 -59.37

* made by using MDI as diisocyanate and PTMG as
diol.
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Fig. 3. Effect of molar ratio of ionic center on
T; of PU emulsions.
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Fig. 4. Effect of DN on T; of PU emulsions.
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Table 4. Viscosity of PU Emulsion Based on
Molar Ratio of Ionic Center and DN

Molar ratio | Viscosity (cps){ DN (%) | Viscosity (cps)
1 - 40 -
15 1,800 60 104
2 2,900 80 487
3 7,910 100 2,900

* As described in Table 3.
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Fig. 5. Effect of molar ratio of ionic center on
viscosity of PU emulsion.
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Table 5. Adhesive Strength of PU Emulsion
Based on Molar Ratio of Ionic Cen-

ter and DN
Adhesiv A ivi
}f:tlg strengtlg DN (%) sgr}:lsgltt;
(Kg/cm®) (Kg/cm®)
1 0.560 40 -
15 0.808 60 2.337
2 3.279 80 2.553
3 5.555 100 3.279

* As described in Table 3.
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Fig. 7. Effect of molar ratio of ionic center on
adhesive strength of PU emulsion.
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Table 6. Tensile Strength and Elongation of
PU Emulsion Based on Molar Ratio
of ITonic Center and DN

Tensile Tensile
ot |srength [ (TEC ) | strenetn | COTEC
(kg/cm®) ’ * 1 (kglem?) °
1 3.50 1,370 40 - 1,480

15 3.70 1,350 60 2.05 1,450
2 31.90 1,310 80 11.03 1,440
3 34.50 1,040 100 29.01 1,310

* As described in Table 3.
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Fig. 9. Effect of molar ratio of ionic center on
tensile strength.
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Fig. 10, Effect of molar ratio of ionic center
on elongation.
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Fig. 11. Effect of DN on Tensile strength.

2
8

Elongation (%)
3 8 § 8

3

0 s e 70 80 9 100 110
DN (%)

g

8

Fig. 12. Effect of DN on elongation.
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