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Table I Dynamics storage moduli ( ') and loss moduli { E”) of the

samples at varipus lemperatures

E'{(GPa)
Samples
- 80T -20C 40T

TPUR 191{1.00)  18.6(1.00} 1.82(1.00)
OREC2/TPUR 240(1.26)  42.0(2.26) 4.13(2.27)
ORECS/TPUR 273(1.43)  83.1{4.47) B.97(4.93)
OREC8/TPUR 310(1.62)  123.1(6.62) 7.87(4.27)

E"(MPa)

TPUR 463(1.00)  863(1.00)  15.2(1.00)
OREC2/TPUR 480(1.01)  1350(1.56) 40.7(2.67)
ORECS/TPUR 707(1.53)  2310(2.68)  75.4(7.96)
ORECS/TPUR 589(1.27)  2563(2.97)  105(6.90)
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(b} Loss Moduli £’ curves for TPUR and its nanccomposites

c —m— ORECB/TPUR
051 —e— ORECS/TPUR
—a— OREC2/TPUR
0.4F —w—TPUR
203
02
0.1
0.0 1 i 1 L
-80 -40 0 40 80

Temperature (°C)

(e} tand curves for TPUR and its nanocomposites
Fig. 2 The cwrves of dynamic mechanical properties for
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Fig. 3 The TGA curves for TPUR and its nanocomposites
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Fig. 4 The oil aging properties of the composites
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Fig. 5 The ratio of weight of composites in oil
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Fig. 6 Schematic illustration of the penetrant’s traveling path
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Fig. 7 The air aging of composites
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THE THERMAL PROPERTIES OF RECTORITE/
THERMOPLASTIC POLYURETHANE NANOCOMPOSITES

MA Xiaoyan, LIANG Guozheng, LU Haijun, ZHU Guangming
( Department of Chemical Engineering, Northwestern Polytechnicol University . Xi'an  710072)

Abstract OREC ( organic rectorite clay )/TPUR ( thermoplastic polyurethane ) nanocompesites were prepared via
melt blending. There were four lemperature ranges in the extruder. The temperature was 120°C at the extruder head,
and was 1309, 140°C and 120C in the former, middle and back parts, respectively. OREC was prepared with
natural rectorite and dodecanic quatemary ammonium salt through ion-exchange . The nanoscale dispersibility of the
OREC layers in the TPUR matrix was revealed by using transmission electron microscopy ( TEM ). The
thermodynamic mechanical analysis ( DMA ), thermogravimeric analysis { TG), oil-resistant and hot air aging of
nanocompaosites were also measured. The results showed that the largest storage modulus is 7 times more than that of
pure TPUR s, and the largest loss moduli is 4 times more than that of pure TPUR’s. The other thermal properties of
the composites have been enhanced as compared with those of the TPUR matrix due 10 the well-dispersed OREC
layered particles in the OREC/TPUR nanocomposites . When the content of OREC is 2% , the initial degradation
temperature of the composite is 15°C higher than that of the pure TPUR, and the ratio of the residual tensile strength
to the original strength is over 86 % after oil treatment for 168 h,or air aging at 120C for 72 h.

Key words Rectorite, Thermoplastic polyurethane, Nanocomposites, Oil-resistance, Hot air aging



