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Fig. 1 The DSC scan plots for GE-210, castor oil and different PUUs
a) CP-01; b} CP-11; ¢} CP-10; d) GE-210; ¢} Castor oil

Table 1 DSC acan results for GE-210, castor oil and different PUUs

Samples Ty(K)}To(K) T, (K} AH,{lig) To(K) AHo(J/g)

Castor oil 229 - - - - -
GE-210 205 - - - - -
CP-01 239 330 402 11.4 510 17.8
CP-11 - 327 386 4.6 498 9.8

CP-10 - 334 403 7.5 505 4.6
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Fig. 2 FTIR spectra of different PUUs
a) CP-01; b} CP-11; ¢) CP-10

Table 2 Assignment of absorption band in carbonyl region of FTIR
spectra for PUUs

Assignment

Free carbonyl siretching of urethane linkages and
castor oil based soft segment
Disordered hydrogen-bonded carbonyl of ureth
linkages and castor oil based soft segment
1708 - 1700 Ordered hydrogen-bonded urethane carbonyl

1690 Free urea carbonyl
1678 - 1650  Disordered hydrogen-bonded urea carbonyl
1640 ~ 1632 Ordered hydrogen-bonded urea carbonyl
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Fig. 3 FTIR spectra of different PUUs in the carbonyl region
a) CP-01; b) CP-11; ¢} CP-10
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Fig. 4 FTIR spectrum of CP-10 in the carbonyl region &t 298 K
{a) and the second order derivative specirum of CP-10 (b)
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Table 3 Least-square curve fitting FTIR spectra in urea carbonyl region
for different PUUs

Peak area( % ) ¥ X

Sumples 1690 1666 1651 1636 (y (%)
{em™) (em™ ) (em™') (em™')

P10 32.4 310 185 181 67.6  18.1

CP-11 13.6 33.4 282 248 8.4 2.8

cPOL 0 1.0 497  28.3 100 28.3
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Fig. 5 WAXD spectra of different PUUs
a) CP-01; b) CP-1; ¢) CP-10

Table 4 Curve-fiting resulis of WAXD spectra for different PUUs

Peak areas( %)

Sampl X.(%)
0.926nm 0.519nm 0.413 nm Amorphous

CP-01 3.9 20.6 21.9 53.8 46.2

CP-11 3.4 14.7 14.3 67.6 32.4

CP-10 3.2 5.8 6.6 84.4 15.6
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6.0 pm b
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Fig. 6 SEM photographs of different PUU
a) CP-01; b) CP-11; ¢} CP-10; d) SCP-10

Table 5 Mechanical properties of differem PUUs

Samples Castor 0il/GE-210 (wi/wt) Tensile strength ( MPa) Elongation at break (%) Elastic module { MPa) Hardness®
CP-10 100/0 11.5 51.9 217.4 0.67
CP-31 75125 17.9 106.0 177.3 0.63
CP-11 50/50 25.7 23t .4 194.5 0.60
CP-13 25175 28.1 281.1 151.6 0.57
CP-01 0/100 4.2 452.7 110.1 0.52
SCP-10 100/0 28.9 89.5 671.7 .85

* Relative hardness based on the value of hardness for glass as 1.00
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POLYURETHANEUREA AQUEOUS DISPERSIONS BASED ON

RENEWABLE MATERIALS
——THE MORPHOLOGY AND MECHANICAL PROPERTIES FO THE FILMS

HU Yongsheng, TAO Yeng, HU Chunpu
{ Institute of Material Science and Engineering , East China University of Science and Technology , Shanghai  200237)

Abstract A series of polyurethaneurea ( PUU) aqueous dispersions were synthesized from castor oil and
difunctional poly(oxypropylene) polyol{ GE-210, M, = 1000) , and the effect of castor 0il/GE-210 composition on the
morphologies and mechanical properties for these different PUU films was studied . The experimental results show that
there was some compatibility between the hard segments and soft segments for the PUU based on GE-210, and the
high degree of hydrogen-bonded urea carbonyl groups and the perfect ordered structure of hard segments observed for
this kind of PUU resulted in higher tensile strength and elongation at break but lower elastic module and hardness of
the film. For the PUU synthesized from castor oil, the degree of hydrogen-bonded urea carbonyl groups and the
ordered structure of hard segments were suppressed by chemical crosslinking existing in the system, giving lower
tensile strength and elongation at break but higher elastic module and hardness of the film. Furthermore, it is of
interest to find that there were excellent comprehensive mechanical properties for the PUU films prepared with mixed
polyols of castor oil and GE-210 in the composition range of around 50/50 (wt/wt),which can be correlated with
their structures and morphologies.

Key words  Castor oil, Polyether polyol, Polyurethaneurea, Aqueous dispersion, Morphology, Mechanical
property



