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Figure S1. FTIR of lithium methyl carbonate, a), b) from reference 29,
1
 c), d) experimental data 

from this work, e) from reference 27,
2
 f) from reference 28.
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Figure S2. Optical images of the beaker and Li from the a) LP30 electrolyte cell after 20 cycles 

at 1 mA cm
-2
 for 0.5 mAh cm

-2
; b) LiI-DMC electrolyte cell after 20 cycles at 1 mA cm

-2
 for 0.5 

mAh cm
-2
;c) LiI-EC/DMC electrolyte cell after 20 cycles at 1 mA cm

-2
 for 0.5 mAh cm

-2
; d) LiI-

EC/DMC electrolyte cell after 300 cycles at 3 mA cm
-2
 for 0.5 mAh cm

-2
; e) LiI-EC/DMC 

electrolyte cell after 100 cycles at 1 mA cm
-2
 for 1.5 mAh cm

-2
; f) LMC saturated LP30 

electrolyte cell after 100 cycles at 1 mA cm
-2
 for 0.5 mAh cm

-2
 (Li was coated with LMC before 

cycling). 
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Figure S3. a) The voltage profiles of Li||Li cell cycled in 2M LiI-DMC electrolyte; The SEM 

images of cycled Li. b), c) are the top view and d), e) are the cross section view of Li from the 

LiI-DMC electrolyte cell. (After 20 cycles at 1 mA cm
-2
 for 0.5 mAh cm

-2
.) 
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Figure S4. a) The voltage profiles of Li||Li cell cycled in 2M LiI-EC electrolyte at 1 mA/cm
2
; b) 

Optical images of the beaker and Li from the LiI-EC electrolyte cell after 20 cycles at 1 mA cm
-2
 

for 0.5 mAh cm
-2
. 
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Figure S5. a) The voltage profiles of Li||Li cell cycled in 2M LiI-DME (1, 2-dimethoxy ethane) 

electrolyte at 1 mA cm
-2
; b) Optical images of the beaker and Li from the LiI-DME electrolyte 

cell after 20 cycles at 1 mA cm
-2
 for 0.5 mAh cm

-2
. 
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Figure S6. The voltage profiles of Li||Li cell cycled in 2M LiI-EC/DMC electrolyte at 0.67 mA 

cm
-2
. 
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Figure S7. The cross section view of Li from the LiI-EC/DMC electrolyte cell after 100 cycles 

at 1 mA cm
-2
 for 1.5 mAh cm

-2
; and EDS elemental mapping of C, O, and I, respectively. 
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Figure S8. ATIR spectra of precipitates and coating from LiI-EC, LiI-EC/DMC and LiI-DMC 

electrolytes. 
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