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Tab. 1 Summary of compositions of materials synthesized

Weight fraction Volume fraction
Specimen code Crystallinity
of polyurea
W, Wy Ps @Ph
MDI-1266 0.666 0.334 0.749 0.251 0.179
HDI-1266 0.704 0.296 0.777 0.223 0.221
TDI-1266 0.701 0.299 0.800 0.200 0.000
MDI-956 0.580 0.420 0.673 0.327 0.258
MDI-1266 0.666 0.334 0.749 0.251 0.179
MDI-1915 0.766 0.234 0.828 0.172 0.137
M-H-1266(1:3) 0.694 0.306 0.770 0.066 0.164 0.211
- M-H-1266(1:1) 0.684 0.316 0.763 0.129 0.108 0.191
M-H-1266(3:1) 0.675 0.325 0.759 0.188 0.053 0.184

Note: The M and H in the M-H-1266 (1:3) are MDI and HDI respectively, the 1266 indicates
molecular weight of “Polamine”, the number in parenthsis indicates mole ratio of MDI and HDI.
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Tab. 2 Experimental results of SAXS

D | Eepxio Aoy % 10° o | B |3V L || L

Specimen code mole elec. \2 mole elec. \? f 2
(o |(-BEmeR ) | (ot e ) (om) | (am) (B | (om) | (nm) | (am)
MDI-1266 6.8 8.039 9.366 0.858 { 0.30 | 0.75 | 2.128| 2.5 3.3 10.0
HDI-1266 17.7 7.018 8.084 0.868 | 0.26 | 0.65 | 2.114| 1.5 1.9 6.7
TDI-1266 4.1 6.380 17.402 0.367 | 0.21 | 0.53 {11.434] 0.6 0.8 3.0
MDI-956 6.0 8.967 11.310 0.793 1 0.30 | 0.75 | 3.645] 2.7 4.0 8.3
MDI-1266 6.8 8.039 9.366 0.858 | 0.30 | 0.75 | 2.128] 2.5 3.3 10.0
MDI-1915 8.7 5.735 6.443 0.890 | 0.24 | 0.60 | 1.560| 1.2 1.4 7.0
M-H-1266(1:3) | 17.7 7.688 8.424 0.913 | 0.27 | 0.68 | 1.368} 1.3 1.7 5.7
M-H-1266(1:1) 5.7 8.388 8.749 0.959 | 0.29 | 0.73 { 0.608| 1.4 1.8 5.9
M-H-1266(3:1) 6.6 8.502 8.986 0.946 | 0.30 [ 0.75 | 0.784] 2.0 2.6 8.3

g F X W

[1] Baron RC. Synthetic Polymers by Polyisocyanate Polyaddition Process U. T. Patent, 1982, 4,
328, 322

[2] Lake JA. Acta Cryst, 1967, 23: 191

[3] Bonart R, Muller EH. J Macromol Sci-Phys, 1974, B10(1): 177

[4] Kratky O, Pilz I, Schmitz PJ. J Colloid Inserf Sci, 1966, 21: 24

[5] Li C, Yu X, Speckhard TA, ¢# al. J Polym Sci: Par: B: Polym Phys, 1988, 26: 315

[6] Higgins TS, Stein RS, J Appl Cryss, 1978, 11: 346

[7] Ruland W. J Appl Crysz, 1971, 4: 70

[8] Vonk CG. J Appl Crysz, 1973, 6;: 81

[9] Guinier A, Fournet G. Small Angle Scattering of X-ray,J. Wiley Sons Inc., London, 1955

[10] Hashimoto T, Fujimura M, Kawai H. Macromolecules, 1980, 13(6): 1660

(111 RS #id, SHFRFTHFE, L5 HFEHRL, F—K, 1983,97

THE MORPHOLOGY STUDY ON A NEW TYPE POLYE-
THER-POLYESTER-POLYUREA CAST ELASTOMER
BY WAXD AND SAXS

ZHU Yuping, YU Xuehai, YANG Changzheng
(Center of Mazerials Analysis, Depariment of Chemistry, Nanjing University, Nanjing 210008)

Abstract WAXD and SAXS were used to study the morphology structure of a
new type polyether-polyester-polyurea cast elastomer. The WAXD result shows that
the crystallinity in its hard segments is in the order of HDI > MDI > TDI by using
three different diisocyanates. As for the mixd synthesis series of HDI and MDI,
three phases morphology are formed due to the quite different reaction rates with
“polamine”. The SAXS result shows that the increasment of “polamine” molecular
weight is favourable for the phase separation of soft and hard segments. For dif-
ferent diisocyanates, the degree of phase separation is also in the order of HDI >
MDI > TDL.

Key words Polyether-polyester-polyurea, Crystallinity, Degree of phase separation,
Interfacial thickness





