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ABSTRACT : Linear and crosslinked polyurethane dispersions were synthesized with 2,4-toluene
diisocyanate, dimethylol propionic acid, polyoxypropylene glycol and polyoxypropylene glycerin. The
structures of these polyurethanes were characterized by 'H-NMR and FT-IR and the properties were measured
with DSC, TGA, Instron and AFM etc. In case of linear polyurethane dispersion, the particle size, viscosity
and glass transition temperature of polyurethanes increased with higher molecular weight of polyol and
the degree of crosslinking. The crosslinked polyurethanes which contains more than 15% of
polyoxypropyleneglycerin - didn't form dispersion, when mixtures of polyoxypropyleneglycol and
polyoxypropyleneglycerin were used as polyols. Thus, we synthesized crosslinked polyurethanes with 5%,

8%, 13% and 15% weight percents of polyoxypropylene glycerin as polyol mixtures.

Keywords : polyurethane dispersion, polyoxypropylene glycerin, crosslinking, particle size
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Figure 1. FT-IR and 'H-NMR spectra of PUDP-1 (film,
HATR, DMSO dq)
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Figure 2. FT-IR and 'H-NMR spectra of PUDG-8(film,
HATR, DMSO ds)
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Table 1. Particle size distribution data of PUDP and
PUDG series

Samples rzn;\szﬁii nilr::;l(sriz) monodispersity
PUDP-1 77.8 89.1 0.28
PUDP-2 81.3 102.1 0.47
PUDP-3 185.1 2304 0.45
PUDG-4 85.8 116.1 0.62
PUDG-5 89.3 1173 0.68
PUDG-6 146.2 191.5 0.56
PUDG-7 153.8 179.2 0.31
PUDG-8 168.8 2253 0.60
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Figure 3. AFM 3D image and particle size distribution
of PUDP-1
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Figure 4. AFM 3D image and particle size distribution
of PUDG-8

Viscosity{cps)
~N
(=)
o

1000

2000 3000

Mwofpolyol(g/mol)

Figure 5. Variation of viscosity of PUDP series
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Figure 6. Variation of viscosity of PUDG series
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Figure 7. Tensile strength of PUDP series
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Figure 9. Tear strength of PUDP series
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Figure 11. Elongation of PUDP series
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Figure 12. Elongation of PUDG series
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Figure 13. DSC thermograms of PUDP series
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Figure 14. DSC thermograms of PUDG series

Table 2. DSC Results of PUDP and PUDG series

Samples Tg (T)
PUDP-1 <282
PUDP-2 -54.2
PUDP-3 -63.4
PUDG-4 -533
PUDG-5 -53.1
PUDG-6 -52.8
PUDG-7 -52.2
PUDG-8 -51.4

> PUDG4 &o2 Tgrh A veht Edfol&
o] we FE shawrt Sk Tgrh w4
vehte 28 98 + Atk 22 PUDP A
gz dAE g §94 Akl 37 &5
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Edjo]2-g AH7I3HA @& PUDP-29) Hlgte] Tgrh
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Table 3. Decomposition temperature of 5wt.% and
10wt.%loss

Weight loss temperature(C)

Samples

Swit% 10wt%
PUDP-1 197.4 249.6
PUDP-2 238.9 269.5
PUDP-3 250.8 276.3
PUDG-4 209.5 262.3
PUDG-5 239.8 2729
PUDG-6 242.7 275.5
PUDG-7 2443 2722

S N

PUDG | 2647 | 2776

PUOP-|

PUDP-2

PUBP-3

Weight loss(%)

T T T :
c 100 200 300 400 500 600
Temperature(°® C)

Figure 15. TGA thermograms of PUDP series
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Figure 16. TGA thermograms of PUDG series
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