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Fig.S1 (a) Surface structure of (C17H30ClN)3O40PW12xH2O at mm level. (b) FT-IR spetra 

of phosphotungstic acid. (c) FT-IR spetra of (C17H30ClN)3O40PW12xH2O. (d) XRD 

powder patterns of phosphotungstic acid. (e) XRD powder patterns of  

(C17H30ClN)3O40PW12xH2O. (f) Space structure of phosphotungstic acid. 

 

 

Fig.S2 (a) EDS of (C17H30ClN)3O40PW12xH2O. (b) SEM picture of dodecylpyridinium 

chloride. (c) SEM picture of phosphotungstic acid. (d) SEM picture of 

(C17H30ClN)3O40PW12·xH2O. 
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Table S1 Formulations of PVC films 

 FD FE1 FE2 FE3 FE4 FT1 FT2 FT3 FT4 FP 

PVC 2 2 2 2 2 2 2 2 2 2 

DOP 0.8          

ETM  0.2 0.4 0.6 0.8      

TEP      0.2 0.4 0.6 0.8  

 

 

Table S2 TGA results of DOP, ETM and TEP 

 

 

 

 

 

 

 

 

 

Table S3 TGA results of PVC films  

PVC films T5(℃) T50(℃) Tg(℃) Char residue(%) 

PVC 276.5 344.6 82.5 5.8 

FE1 238.4 329.1 62.3 8.3 

FE2 234.1 321.4 46.2 11.9 

FE3 234.2 314.5 40.8 12.5 

FE4 229.4 317.2 27.2 12.8 

FT1 252.7 331.7 68.5 7.6 

FT2 247.8 330.0 48.1 8.7 

FT3 243.1 328.4 41.7 10.2 

FT4 235.7 318.2 28.6 12.1 

FD 217.1 316.4 29.4 4.2 

 

 

 

 

 

 

PVC films T5 T50 Char residue 

DOP 176 249 0.12 

ETM 212 322 6.20 

TEP 214 330 7.03 


