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2 2f: IPDI (isophorone diisocyanate) £} poly(ethylene-adipate) glycol& ¥WHe-A|#A Za|$det
prepolymer & A| 2% % DMPA (dimethylol propionic acid)& 7}s}z, o8 At BAAA
FEA E2 S dAE Az A QAse carboxyl groupe] TEA (triethylamine)
o Faso] 4Rl A3 AWYH wbidEoz A4 e YHeUh wg dxEi
prepolymer Al&e] FA7) TR} Ao 3 AwE A, W5447]e) 5% Wil
= 229 BT AISAGA & ol 8811, £33 == TEA/DMPA =9} A di-
electric constant W&lE o] &3t} 1 AR 4K FE9} 23 Y=r} Z/1R4E Q)
Hgst HiEHE o] Frlele Axte] 27)E pasigo

ABSTRACT: The polyurethane prepolymers were prepared from IPDI (isophorone diiso-
cyanate), poly(ethylene-adipate) glycol and DMPA (dimethylol propionic acid). This prepoly-
mers were dispersed in the aqueous phase by neutralization emulsification. The polyurethane
dispersions were electrostatically stabilized with carboxyl group incorporated into their parti-
cles, which were neutralized by TEA (triethylamine). The reaction parameters were molecu-
lar weight of polyol, amount of chain elongation agent, TEA/DMPA mole ratio, and dielectric
constant. Due to the enlargement of stabilization site, the particle size decreased with increas-
ing the concentration of carboxy! group and degree of neutralization.
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Figure 1. Reaction mechanism of polyurethane dis-
persion.

Table 1. Recipe for Preparing of Polyurethane
Prepolymer

components amount (g)
isophorone diisocyanate (IPDI) 20.0
poly(ethylene-adipate)glycol (polyol)* 65.4
dimethylol propionic acid (DMPA) 5.0

* M, of poly(ethylene-adipate) glycol - 600, 1000, 1500,
2000.

(WatersA} 501) & o] g-ale] 243t =3, zeta
potential analyzer (BrookhavenAl)& A}&3le] #
AE SFFE AES 1000 mg/LE 348 3 cell
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2ot W oy

TEMY E2|PE YRS FT-IR Spectra &4,

377



&4 8.4 9

Table 2. Recipe for Preparing of Polyurethane

Dispersion: Effect of TEA/DMPA Mole Ratio

components amount (g)
DDI water 148.3
polyurethane prepolymer 50.0
triethyl amine (TEA) variable!

Variable! : 1.51, 2.07, 2.64, 3.20, 3.77 (g).

Table 3. Recipe for Preparing of Polyurethane
Dispersion: Effect of Dielectric Constant in Dis-
persion Medium

components amount (g)
DDI water variable!
alcohol variable?
polyurethane prepolymer 50.0
triethyl amine (TEA) 17

Variable?/ Variable! ratio: 0.11~ 1 (total amount: 48.3 g).
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Figure 2. FT-IR spectra of polyol, IPDI, and polyure-
thane dispersion.
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Figure 3. The effect of M, of polyol on M, of poly-
urethane dispersion (TEA/DMPA mole ratio: 0.4).
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Figure 4. The effect of M, of polyurethane disper-
sion on polyurethane particle size (TEA/DMPA mole
ratio: 0.4).
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Figure 5. The particle size distribution of polyurethane dispersion. (a) M, of polyol=600, (b) M, of polyol=

1000, (c) M, of polyol=1500, and (d) M, of polyol=2000.
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Figure 8. Relation between the TEA/DMPA mole
ratio and degree of neutralization on particle size.
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