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Waterborne polyurethane dispersions (WPUD) were prepared by poly(ethylene glycol) adipate as the poly-
ester type, a,w-hydroxyalkyl terminated polydimethylsiloxane (PDMS-diol) as the polysiloxane type, hexam-
ethylene diisocyanate, and isophorone diisocyanate, dimethylol propionic acid. The effects of PDMS-diol con-
tents on the particle size, thermal and surface properties of WPUD were investigated. The structures of the
synthesized WPUD were confirmed using by FT-IR. The surface, thermal and mechanical properties were in-
vestigated by measuring the contact angles, DSC, TGA and UTM. As PDMS-diol contents increased, the par-
ticle size, the contact angle, and the elongation was increased, while the tensile strength was decreased. Also
the thermal stabilities of the synthesised WPUD were increased as PDMS-diol contents increased.
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Table 1. Materials used in this work
Materials Abbreviation Supplier
Poly(ethylene glycol)adipate(MW=2000) PEGA Aldrich, USA
a,0-Hydroxyalkyl terminated polydimethylsiloxane(MW=1800) PDMS-diol Dow Corning, USA
Hexamethylene diisocyanate HDI Tokyokasei Co., Japen
Isophorone diisocyanate IPDI Tokyokasei Co., Japen
Dimethylol propionic acid DMPA LOJIT Co.
Triethylamine TEA Samchun Chemical Co.
Ethylene diamine EDA Samchun Chemical Co.
Di—n-butyltin(IV) dilaurate DBTDL LOJIT Co.
Table 2. Recipe for waterborne polyurethane dispersion (WPUD)
Sample Soft segment Hard segment
No. PEGA (g) PDMS-diol (g) HDI (g) IPDI (g) DMPA (g) EDA (g) TEA (g)
WPUD-0 50 0
WPUD-3 48 2
WPUD-6 46 4
WPUD-10 3 7 333 5 2 15 15
WPUD-20 36 14
WPUD-30 30 20
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Fig. 1. FT-IR spectra of (a) PDMS-diol, (b} WPUD-0
and (c) WPUD-10.
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Fig. 2. FT-IR spectra of (a) WPUD-3, (b) WPUD-6,
(c) WPUD-10, (d) WPUD-20 and (e¢) WPUD-
30.

Table 3. Contact angle and surface energy of WPUD

Sample No. PDMS-diol Contact angle
content(%) {Degree)
WPUD-0 0 64.5
WPUD-3 3 705
WPUD-6 6 72.0
WPUD-10 10 728
WPUD-20 20 733
WPUD-30 30 735
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Fig. 3. Mechanical properties of WPUD as a function
of PDMS-diol content.
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Table 4. Average molecular weights and poly-
dispersities of WPUD

Sample No. M My Mw/Mn
WPUD-0 15,565 17,731 1.14
WPUD-3 12,338 16,141 1.26
WPUD-6 11,010 14,988 1.36

WPUD-10 11,117 15,440 1.39
WPUD-20 10,864 14,237 1.31
WPUD-30 10,978 14,720 1.34
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