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M ot i va t i on :  deve lo p  h i gh - v o l t a g e  a nd  non -

cor r o s i ve  M g  ba t t e r i es

• The first-generation 

Mg battery (Mo6S8 with 

chloride-based all-

phenyl-complex (APC)  

electrolyte has high 

corrosivity, low output 

voltage and specific 

capacity [1] 

Fig. 1 Tuning anion activities by controlling CIPs 

Scheme 1. Electrolyte design strategy [2]
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• We report a new and easily accessible solvent-designed electrolyte, which effectively 

solves the difficulty of ion pair dissociation and facilitates fast nanoscale Mg 

nucleation/growth using simple Mg(TFSI)2 as the salt, enabling a facile interfacial charge 

transfer process. 

• The origin of this outstanding performance is the suppressed decomposition of contact-ion-

pairs, obviating the formation of thick anion-derived passivation layer on Mg surface

• Full cell based on organic PANI cathode can work at an operating voltage up to 3.5 V that 

exhibit stable cycling at a 2C rate with 99% coulombic efficiency after 400 cycles.

Summary

F i g .  3  E l ec t r oc hem i s t r y  o f  sym m et r i c  ce l l s  and  f u l l  ce l l s

F i g .  2  I n t e r f ac i a l  SE I  che m is t r y

• Highly reversible and 

stable Mg plating and 

stripping in CEPE

• Synergetic effect of 

phosphate and co-

ethers 

• Polyaniline (PANI) as 

anion-intercalative type 

cathode

• Suppressed CIP 

formation assists fast 

plating/stripping at the 

anode and facile TFSI- 

intercalation at the 

cathode
• Phosphate solvents effectively dissociate [Mg2+-TFSI-] CIPs

• The decomposition of [Mg+-TFSI-] CIPs was greatly suppressed 

• Anion-derived interfacial F and S related greatly decreased 

• TEM studies 

reveal the 

presence of thick 

passivation layer 

on deposited Mg  

in conventional 

electrolyte   

• Transform thick 

anion-derived 

passivation layer 

into a thin Mg2+-

permeable SEI on 

Mg/electrolyte 

interface in CEPE

• Solvent-designed strategy disrupts ion pairing without need for costly/bulky anion salts

• CEPE: Co-Ethereal Phosphate Electrolyte (solvent mixture of multiple ethers and phosphate)
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