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Synthesis of PU-ionomer
aqueous dispersion
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Prepolymer The reaction was carried out at 76-80°C for 8 h until the

theoretical isocyanate value was reached
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Prepolymer particle (PU-NCO)

Important parameters:

a) Addition rate of water solutions (TEA, EDA)
b) Stirring rate
¢) Temperature during the dispersion formation
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Conclusions and future work

PU Ionomer

&) Stirrer with

Stirrer type

high efficiency of mixing
and true axial flow.

b) Stirrer with

elevated efficiency of mixing
and semi-axial flow.

The synthesis of curable aqueous based polyurethane dispersions and the analysis of the mechanical properties of
films thereof (case of a UV-curable polyurethane-acrylate dispersion, thermally-curable polyurethane-glycidyl
dispersions and two-component curable polyurethane dispersions)

Process optimization

Experiments with
stirrer "b"
(NCO/OH = 2-1.3)
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**From size exclusion chromatography according to polystyrene standards
***Prepolymer #2 was divided in 2 parts; dispersion #2' was obtained with a

standard turbine instead of the high efficiency impeller ¢ and shows 2 populations
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precise control of temperature and addition rates at every stage
= well-defined, reproducible molar masses and size distributions
for both prepolymer and final PU dispersions, stability > 9 months

The thermal and mechanical properties

drying conditions: 12 days at room temperature & atmospheric pressure, then 24 h at 60°C, under a vacuum — film thickness = 1Imm
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Irgacure 184, 3wt%/monomer

External crosslinkers for the PU dispersions
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Reaction temperature: 80°C/4h or 120°C/ 1h
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entirely crosslinked
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. strong improvement of the
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mechanical behavior
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» A reproducible process was designed for the preparation of stable aqueous dispersions of isocyanate-terminated polyurethane macromolecules with versatile post-curing modes

« Important parameters for
prepolymer synthesis :
- Reproducibility in the reaction time,
molar mass and mass distribution (viscosity)

* NCO:0H

© PCL:DMPA
© % of DMPA neutralization

- Effect of several ratios:

— Control of the size distribution and stability

Parameters for the formation

of PU aqueous dispersion :

- Initial

- Rayneri Turbotest mixer/dispersing turbine

- Final velocity 1500 rpm

- Addition rate of TEA solution
- Temperature during  T°C= 30-35°C
dispersion formation T°C= ¢

| velocity 1800 rpm

« Starting from the same aqueous dispersions of isocyanate-terminated PU and using various chemistries (one- or two-component, thermal or UV initiation),
thin or thick films with very good mechanical properties and thermal resistance can be obtained.
One-component systems could still be further improved (better UV-crosslinking, use of self-assembling end units..)
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