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Figure S1: Solution of trinal electrolytes before making SPE.  

The left is the solution without the addition of HNC. The solution appears mostly transparent. 

After HNC, the solution is still homogenous without any precipitation.  

 

 

 

Figure S2: Typical thickness of prepared SPE.  

The prepared SPE was firstly put between two glass slides. A microscopy was then used to 

measure the thickness of SPE. 



 

Figure S3: SEM images of prepared SPE. (a) single salt (LiTFSI) SPE, (b) dual salt 

(LiTFSI + 5% LiBOB) SPE, (c) Dual salt SPE (LiTFSI + 5% LiNO3), (d) Trinal salt SPE 

(LiTFSI + 5% LiBOB + 5% LiNO3). 

 

 

 

 



 

Figure S4: ATR-FTIR spectra of prepared SPE.  

Due to the strong intensities of peaks and large ratios, most of peaks of SPE belong to LiTFSI 

and PEO.1 The LiNO3 and LiBOB only take up a small amount and their molecules may be 

wrapped by PEO molecules.2 Therefore, we can only finds the vibration of C=O (at about 

1800cm-1) in trinal salts SPE, which belong to the LiBOB.3 

 

 

Figure S5: XRD patterns of raw materials and prepared SPEs. 

 



 

Figure S6: TGA analysis of prepared (a) single salt SPE and (b) Trinal salt (SPE). 

The weight change below 400 ○C belongs to the loss of absorbed water, the loss of structured 

water, the decomposition of LiBOB4 and LiNO3
5. After 400○C, the weight change belongs to 

the decomposition of LiTFSI, PEO and HNT.6 

 

Figure S7: Full DSC curves of single salt, dual salt, and trinal salt SPE. 



 

Figure S8: SAOS measurements of prepared single salt and trinal salt SPE. 
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