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Motivation: develop high-voltage and non-

corrosive Mg batteries
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Fig. 1 Tuning anion activities by controlling CIPs
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The decomposition of [Mg*™-TFSI] CIPs was greatly suppressed

Anion-derived interfacial F and S related greatly decreased

Fig. 2 Interfacial SEI chemlstry
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Scheme 1. Electrolyte design strategy!?
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» Solvent-designed strategy disrupts ion pairing without need for costly/bulky anion salts
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 CEPE: Co-Ethereal Phosphate Electrolyte (solvent mixture of multiple ethers and phosphate)

Fig. 3 Electrochemistry of symmetric cells and full cells

a , b C~ 06
: : o [0.1mAcm? ‘ S 04 S {02 05 1 2 4 8 10
* Highly reversible and g 2 % Sofehpry) L
. [*)] 3.71V D 0.2 < 044
stable Mg platingand 3 ; N . %03-W/
. . . 04 J 0.0 0.31V 0.59V 2 U.94
stripping in CEPE 4 ' = ‘ % .
Bl e | B e e
= | —IMg(TFSI\/CEPE > ® —e— Mg(TFSI),/CEPE
" 2 -U. d
» Synergetic effect of Py I~ — — | = o0l
00 02 0.4 06 08 1.0 0.4 05 0.6 6 5 10 15 20 25 30 35
phosphate and CO- Time (hour) Time (hour) Cycle number
d ——— Mg(TFSI),/DME
ethers o5 2 2 mA cm?. 2 mAh em? —Mg(TFSI)z/DME:TEP
2 —— Mg(TFSI),/CEPE
o
“y = 0
* Polyaniline (PANIl)as ¢ _]
. . . =
anion-intercalative type g --
cathode o &
o 1000 2000 : 3000 4000 5000 6000 7000
€ .0 o 250 ——— T
° Suppressed CIP B ] MQUTFRILICERE % S G e T S SR L
: : = : £ ppo [ T
formation assists fast % O . s
: : : : 2 150 .
plat|ng/str|pp|ng at the E ‘::; ‘Nﬁo
: R 100 - :
anode and facile TFSI- § 5 | o rEE [
. . o & 50+ ® Mg(TFSI),/DME 50
Intercalation at the g 8 R_ |
a
Cath O d - 50 100 150 200 250 ° o 5 100 150 200 250 300 350 40040
Specific capacity (mAh g™") Cycle number

Summary

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), 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.
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