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Fig. S1 IR spectra of the C—O-C groups in different polyethylene glycol derivatives (chemical
structures shown in Table 1).
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Fig. S2 IR spectra of the C—O—C groups in polymers. (a) PMPEGM (n=7), (b) PHPEGM, (c)
PMH;-20, (d) PMH7-40, (¢) PMH7-60.
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Fig. S3 IR spectra of the C—O—C and C=0 group in electrolytes. (a) PMH;-20 ([Li]:[EO] =1:30),
(b) PMH7-20 ([Li]:[EO] =1:25), (¢) PMH7-20 ([Li]:[EO] =1:20), (d) PMH;-20 ([Li]:[EO] =1:15),
(e) PMH;-20 ([Li]:[EO] =1:10).

Thermal stability

The thermal stability of the polymers and electrolyte is analyzed by TGA and shown in Fig S4.
The decomposition temperature of the neat PMH;,-25 polymer is 360.0 °C. When lithium salt are
introduced, the degradation temperature of PMH;,-25 is 277.9 °C. This behavior may be attributed
to the weakening of the C-O-C bond and reduction in electronic density, caused by the
coordination of ether oxygen with Li". There is no obvious weight loss until the temperature
reaches than 200 °C. Therefore, the polymer electrolyte based on PMH;,-25 seems to be
promising for the practical lithium polymer batteries.
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Fig. S4 TGA curves for the polymer and electrolyte. (a)PMH,,-25, (b)PMH,-25 ([Li]:[EO]
=1:20).
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