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ABSTRACT : Waterborne polyurethane(PU) microgel dispersions were synthesized with different
mole ratio of polytetramethylene glycol(PTMG) to dimethylol propionic acid(DMPA). Particle size
distribution, thermal and mechanical properties of the PU microgels were investigated. Particle
size of the microgels was distributed in the range of 98~680:m and decreased with increasing
the mole ratio of DMPA and 1,2,6-hexanetriol. Glass transition temperature and melting temper-
ature of the microgels were in the range of -79.7 ~ -78.1°C, 22~24°C respectively. Tensile
strength and elongation of the PU microgel films were maximum in the case of 60/40 mole ratio

of PTMG/DMPA.
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PTMG/Acetone

DMPA«DBTDLDMF | |  Crosstinker®D)

Diisocyanate

« stirring under N2 at 50T

NCO-terminated
PU prepolymer

« neutralizaton with TEA

Dispersion of
PU in water
chain extension and
crosslinking with ED
removal of solvent by
vaccum evaporation
Dispersed PU
microgels

Scheme 1. Synthetic procedure of waterborne pol-
yurethane microgels.
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Table 1. Formulation of Waterborne Polyure-
thane Microgels with Different Mole
Ratio of PTMG/DMPA

Reactant(mole %)

Sample

code PIMG'DM.PA PTMG IPDI DMPA TEA ED
(mole ratio)

DMPA-1 70 / 30 212 455 91 91 151

DMPA-2 60/ 40 177 441 118 118 146

DMPA-3 50/ 50 143 429 143 143 142

DMPA-4 40/ 60 11.1 417 167 167 138

DMPA-5 30/ 70 81 405 189 189 136
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Table 2. Formulation of Crosslinked Waterborne
Polyurethane Microgels with Different

Mole % of HT

Sample HT Reactant(mole %)

code  (mole %) PTMG IPDI DMPA TEA HT ED
HT-1 0 177 441 118 118 - 146
HT-2 10 149 446 119 119 20 147
HT-3 20 120 450 120 120 4.0 150
HT-4 30 91 455 121 121 61151
HT-5 40 61 459 122 122 82154

Mole ratio of (PTMG+HT)/DMPA : 60/40
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Fig. 1. Particle size of the waterborne polyure-
thane microgels with various mole %
of DMPA.
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Fig. 2. Particle size of the waterborne polyure-
thane microgels with various mole %
of HT.
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Fig. 3. DSC thermograms of the waterborne pol-

yurethane microgel films with various

mole ratio of PTMG/DMPA; (a) 70/30

(b) 60740 (c) 50/50.
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Fig. 4. DSC thermograms of the uncrosslinked
and crosslinked waterborne polyurethane
microgel films; (a) uncrosslinked film
(b) crosslinked film(40 mole % HT).
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