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Abstract: A series of thermoplastic polyurethane elastomers were prepared by using isophorone
diisocyanate (IPDI), poly-3-methyl-1,5-pentadiene terephthalate glycol (TPA-1000), polyethylene
glycol (PEG-2000) and diethylene glycol (DEG) as main raw materials. Then, mass fraction 20%
lithium salt (based on the mass of the system) was added to prepare different terephthalic anhydride
modified polyurethane solid polymer electrolytes (SPEs). The influence of adding amount of TPA-1000
on the properties of SPE was discussed. These SPEs were characterized by FTIR, DSC, TGA, and
so on. The results show that with the decrease of TPA-1000 content, the heat resistance of SPEs
increases and the glass transition temperature (7,) decreases. The relationship between ionic
conductivity and temperature is consistent with Arrhenius equation. The electrochemical windows
of SPEs reach 4.0 V at 80 °C. Especially, the SPE4 prepared with a TPA-1000/PEG-2000 mass
fraction of 1 : 2 has the best comprehensive performances. The mechanical strength of SPE4 is
1.87 MPa, the conductivity is 2.15x107*S/cm and the electrochemical window reaches 4.3 V. The
discharge capacity of solid state battery assembled with SPE4 is 150 mAh/g at 0.2 C under 80 °C.
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Table 1 Raw material amount for thermoplastic polyurethane

elastomer
FE & TPA-1000/g PEG-2000/g  IPDI/g  DEG/g
TPUI 20.00 0 13.34 3.94
TPU2 13.33 6.67 11.11 3.28
TPU3 10.00 10.00 4.00 0.73
TPU4 6.67 13.33 8.89 2.63
TPU5 0 20.00 6.67 1.97
CH;,
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NCO-terminated prepolymer
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Thermoplastic polyurethane elastomer
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Fig. 2 Partial enlargement FTIR spectra of SPE samples
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Fig. 3  Stress-strain curves of SPE samples
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Table 2 Weight loss data of SPE samples

SPEI SPE2 SPE3 SPE4 SPES
Ta,s%/°C 271 281 286 272 255
Ta,s0%/°C 373 378 383 381 384
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Table 3  Ionic conductivities of SPE at different temperatures

o/ (S/em)

298 K 313K 333K 353K 373K

SPE1 4.34x107"° 4.22x107° 3.54x10™" 1.36x107 8.27x107
SPE2  1.40x10™ 8.10x10° 7.68x1077 4.87x10°° 4.04x107°
SPE3  4.02x107* 1.48x1077 9.30x107" 6.28x107° 4.62x107°
SPE4 1.06x107 1.38x10™° 1.71x107° 2.15x107* 1.36x107°
SPE5 2.82x107° 2.03x107° 1.98x10™* 2.01x107° 8.37x107°
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