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Scheme 1 Synthetic routes of the polymer electrolytes
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Fig.2 FTIR spectra of carbonyl bond of polymer electrolytes
(A) Different lithium salt concentrations: a. 3M-Z1; b. 2M-Z1; ¢. 1M-Zl; d. blank;
(B) different adding amounts of electrolytes: a. 2M-Z3; b. 2M-Z2; c. 2M-Z1; d. blank.
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Table 1 Ionic conductivities of polymer electrolytes

Tonic conductivity/ (S « em ™)

Sample
30 C 40 C 50 C 60 C 70 C 80 °C

1M-Z1 6.38 x10° 6.88 x10° 9.21 x107° 1.48 x10 3 1.82x1073 3.31x107°
2M-Z1 1.48 x10 3 3.25x107° 4.80x10°° 7.73 x10 3 1.04 x10°* 1.56 x10~*
2M-72 2.44 x10~* 4.70 x10* 5.94 x10~* 7.88 x10 9.43 x107* 1.32x1073
2M-Z3 4.17x107* 9.50 x 10 ~* 1.10x107? 1.85x107? 2.40 x10 73 2.83x107?
3M-Z1 6.18 x10° 1.09 x 10 ~* 1.43 x10°* 1.78 x10~* 2.42 x10°* 2.86 x10~*
3M-72 2.49 x10~* 4.37x107* 5.77 x10~* 7.33 x10* 9.06 x10* 1.22x1073
3M-Z3 6.12 x10~* 7.65 x10 ~* 1.03x1073 1.00 x10 3 1.65x1073 2.25x1073
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Novel Hyperbranched PEU Polymer Electrolytes
for Lithium-ion Batteries

BAI Ying"*, PAN Chun-Hua', WU Feng'”, WU Chuan'*, YE Lin’, FENG Zeng-Guo’
(1. School of Chemical Engineering and Environment,
2. National Development Center for High Technology Green Materials ,
3. School of Materials Science and Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract A novel type of hyperbranched PEU(PHEU) was prepared from the reaction of the hyperbranched
polyether(PHEMO) with hexaethylene diisocyanate (HDI) in electrolytes containing lithium salts. The thermal
stabilities and ionic conductivities of the as-prepared electrolytes were investigated by Fourier transform infra-
red spectroscopy (FTIR ) , differential scanning calorimetry( DSC) , thermogravimetric analysis( TGA) and al-
ternating current( AC) impedance. When the concentration of the electrolyte is 3 mol/L, and the mass of the
electrolyte is three folds as high as that of the polymer matrix, the polymer electrolyte can achieve an ionic
conductivity of 6. 12 x10 * S/cm at room temperature. Cyclic voltammogram indicates that the electrochemi-
cal stability window is from 2.2 to 4.0 V. In addition, the small molecules of electrolyte were perfectly en-
closed by the polymer chains, which can avoid liquid leaking. Therefore, it is benefit for the safety of lithium-
ion batteries.

Keywords Cationic ring-opening polymerization; Polymer electrolytes; Polyurethane; Hyperbranched poly-
ether; lonic conductivity
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