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£ 9 : Polytetramethylene ether glycol(PTMG)#} 4,4’-diphenylmethane diisocyanate(MDI), tol-
uene 2,4-diisocyanate (TDI), isophoron diisocyanate(IPDI) & polyurethane(PU) prepolymer2-
4, n-methyl-diethanol amine(n-MDEA)® #}adAA)7] ¥ glycolic acid(GA)Z quatern-
ization 1704 AT FEARS Foley FeURE Azsolch. Feled) Feleere) $4s}
Aol A A ek}t quaternizationd]] W eldAe) F3lkAA, ARy, Hx, fF{HolL
E 2 cast filme} 24 A4AE UTM, Viscometer$} DSCE /’\}—%—3]-01 7 E35}ec}.

ABSTRACT : Polyurethane(PU) prepolymers were synthesized from polytetramethylene ether
glycol(PTMG), with 4,4’-diphenylmethane diisocyanate(MDI), toluene 2,4-diisocyanate (TDI)
and isophoron diisocyanate(IPDI). After chain extention using n-methyl-diethanol amine(n-
MDEA), aqueous polyurethane cationomers were prepared by addition of glycolic acid(GA) as
a quaternizer. The effect of the content of chain extender and the degree of neutralization on
the stability of emulsion, adhesive strength, viscosity, glass transition tempera{ure and physical
properties of emulsion cast film were investigated using UTM, viscometer and DSC.

Keywords : Ionic Center, Quaternization, Polyol, Polysocyanate.
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Table 1. Design for Synthesis of Cationomer Emul-

sions (Unit : molar ratio)

Material ) GA(DQP)
Sample code PTMG?® MDI|{IPDI| TDI MDEA| (%)
PA- 1 1 2 1 100
PA- 2 1 2 1 100
PA- 3 1 2 1 100
PA- 4 1 125 1.5 100
PA-5 1 3 2 100
PA- 6 1 4 3 100
PA- 7 1 3 2 5
PA- 8 1 3 2 10
PA- 9 1 3 2 20
PA-10 1 3 2 40
PA-11 1 3 2 60
PA-12 1 3 2 80

* Theoretical solid content ; 37.5%.
Catalyst ; stannous octoate 0.3 wt%.
Mn=2,000
"DN=degree of neutralization calculated from the
content of -COOH in PU anionomers.
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Fig. 1. FT-IR specira of PU cationomer emulsion

based on molar ratio of ionic center| (a)=
1, (b)=31.
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Fig. 2. FT-IR spectra of PU cationomer emulsion

based on DQ[(a)=100%, (b)=80%].
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Table 2. Stability of PU Emulsion after 30days

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

* © ; Excellent, O ; Good, X ; Bad.
(® ; Phase seperation of PU emulsion.
® ; Gelation of PU emulsion.
®SE ; State of emulsion after 30days.

Table 3. Glass Transition Temperature(T;) of PU
Emulsion based on Molar Ratio of Ionic

Center and DQ
Molar ratio| T(C) DQ(%) TLC)
1 -65.80 40 -67.01
1.5 -61.35 60 -64.96
2 -61.29 80 -63.81
3 -59.57 100 -61.91

* Synthesized with MDI as diisocyanate and
PTMG as diol.
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Table 5. Adhesive Strength of PU Emulsion based
on Molar Ratio of Ionic Center and DQ

Mol Adhesive Adhesive
ot.a r strength DQ (%) strength
rato 1 (Kg/em?) (Kg/cm?)
1 2.929 40 -
1.5 3.705 60 1.413
2 5.047 80 1.566
3 6.621 100 5.046
* As described in Table 3.
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Fig. 7. Effect of molar ratio of ionic center on
adhesive strength of PU cationomer.
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Fig. 8. Effect of DQ on adhesive strength of PU
cationomer.
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Table 6. Tensile Strength and Elongation of PU Emulsion based on Molar Ratio of Ionic Center and DQ

. Tensile strength Elongation Tensile strength Elongation
Molarratio | (kg/em?) (%) bR (%) (Kg/em?) (%)
1 6.85 1,390 40 150 1,320
1.5 7.00 1,340 60 4.25 1,300
2 22.11 1,090 80 18.20 1,200
3 37.16 980 100 31.90 1,090

* As described in Table 3.
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