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Effect of air-exposure on X-ray absorption spectra 24 

To elucidate the effect that air-exposure had on obtained X-ray spectra, XAS was performed on 25 

an unexposed sample of xmix = 8 dissolved in SEO.  After this initial measurement, the sample was 26 

removed from the measurement chamber and allowed to sit in air at room temperature for one hour before 27 

another XAS measurement was performed.  The resulting spectra can be seen in Figure S1 below.  The 28 

peaks that occur at 2479.4 and 2480.8 eV are common in oxidized sulfur species,1 and are direct evidence 29 

of the effect that air exposure may have on obtained X-ray spectra.  The increase in intensity of these two 30 

peaks is also accompanied by a decrease in pre-edge peak intensity, possibly due to the reaction of 31 

anionic sulfur species with oxygen or water.32 

 33 

Figure S1. X-ray spectra of xmix= 8 in SEO samples before and after air exposure 34 

 35 

Equations for the calculation of xmix error 36 

1. Calculation of xmix 37   ·       ·       ·      
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2. Overall calculation of xmix error 38 

∆   · ∆      · ∆     
3. Calculation of error with respect to mass of S8 39 

   
      ·     

4. Calculation of error with respect to mass of Li2S 40 

      ·      ·     

Sample calculations for xmix error  41 

Data for sample: xav = 2, PEO 

Mass of Li2S added 0.0177 g 

Mass of S8 added 0.0122 g 

Moles S per mole S8 8 

Moles Li2 per mole Li2S 1 

Molar mass S8 256.0 g/mol 

Molar mass Li2S 45.8 g/mol 

Δ mass of S8 ±0.0001 g 

Δ mass of Li2S ±0.0001 g 

 42 

1. Calculation of xmix 43 8 · 0.0122256 / 1 · 0.017745.8 /1 · 0.017745.8 /  1.987 

2. Calculation of error with respect to mass of S8 44 
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   8256 /1 · 0.017745.8 / 80.8  

3. Calculation of error with respect to mass of Li2S 45 

    8 · 0.0122256 /1 · 0.017745.8 /  55.7  

4. Overall calculation of xmix error 46 ∆  80.8 · 0.0001   55.7 · 0.0001  0.0025  
Equations for the calculation of sulfur concentration error 47 

1. Calculation of sulfur concentration 48 

     %      

2. Overall calculation of sulfur concentration error 49 

∆  .   . · ∆      . · ∆    . · ∆   

3. Calculation of error with respect to mass of S8 50  .  1  

4. Calculation of error with respect to mass of Li2S 51  .  %     

5. Calculation of error with respect to mass of polymer 52  .   %      

 53 

Sample calculations for sulfur concentration error 54 

Data for sample: xav = 2, PEO 
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Mass of Li2S added 0.0177 g

Mass of S8 added 0.0122 g

Mass of polymer added 0.0543 g

wt% S in Li2S 0.699 - 

Δ mass of S8 ±0.0001 g

Δ mass of Li2S ±0.0001 g

Δ mass of polymer ±0.0001 g

 55 

1. Calculation of sulfur concentration 56 

    0.0177 0.699 0.01220.0543 0.452     
2. Calculation of error with respect to mass of S8 57  .  10.0543 18.4  

3. Calculation of error with respect to mass of Li2S 58  .  0.6990.0543 12.8  

4. Calculation of error with respect to mass of polymer 59  .  0.0177 . 699 0.01220.0543  8.3  

5. Calculation of sulfur concentration error 60 ∆  .  18.4 · 0.0001   12.8 · 0.0001 8.3 · 0.00010.0022    
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