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47]'95&{*; a salt whose melting point is below R.T.
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BMP cation TFSA anion

BMP-TFSA

1-butyl-1-methylpyrrolidinium bis(trifluoromethanesulfonyl)amide*
*D. R. MacFarlane et al., J. Phys. Chem. B (1999).
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TFSA-based IL is nonflammable,** but FSA-based IL is flammable
** Dahn'’s group, Electrochim. Acta (2007).

T M1 A% (IL) is one of the ideal electrolytes for the
high-safety and high-energy lithium-ion batteries.




660 Wh/(kg of active material) in Li,BMP-TFSA system

Q / mAhg' (P.E)
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Positive: 230 - 250 mAh/g
(BR{TDLICoO0,: 140 mAh/g)

discharge

Positive: 6" cycle after 5 pre-cycles.
Negative: 5t cycle

E/V vs. Li
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The battery is consisting of Li,Co, 15Nig;3Mng 5,0, as the positive electrode and
Si-graphite composite electrode with PAANa binder as the negative electrode. 5

Layered Li, ,Co, ;3Niy ;3Mny 5,0, inIL

N. Yabuuchi et al., 216th ECS Meeting, No. 411, Vienna (2009).

1 M LiTFSA BMP-TFSA
5 at7.9mAg?
T T

T T T ! 300 T T T
,,,,,, ~ : 1M LiPF, / EC/DMC

-
N
(4}
o

T

4 Oxygen release & TM "o
> migration from SXRD é 200}
; £
g 3 1 3 150} . |
2 Z 1 M LiTFSA / BMP-TFSA
g Valence chage of o
Co, Ni, & Mn from XAFS S 100+ -
2r 1 O
15+1 50 l
1 1 1 1 1 1 1 N N |
0 50 100 150 200 250 300 350 00 5 10 15 20
Capacity / mAhg™ Cycle number

No capacity fading with 230 mAh g =600 Wh kg
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No Capacity Fade for PAANa Si-Graphite in lonic Liquid
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High capacity of 1000 mAh g was maintained in IL electrolyte.
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N—Fh—RU Q1B NaNiy sMn, 5O, 1E4E
216th ECS Meeting, # 684, Wien(2009). ECS Transaction, 16, 43 (2009).
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E 240 mAh/g over 100 cycles E 5o ~ 100 mAh/g over 50 cycles
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Hard-carbon : PVdF =9 : 1 Na ” Layered NaNI0'5Mn0'502
Electrolyte: 1M NaCIO, PC Oxide: AB:PVdF=8:1:1
Current: 25mAg? 04 Electrolyte: 1 M NaCIO, PC
Voltage: 20-0Vyvs.Na Voltage: 22-3.8Vvs.Na
Temperature: 25°C ] Temperature: 25°C
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3 V Class Sodium-ion Battery, Hard Carbon//NaNij sMn,, 50,

Low cost, high capacity, environmentally benign, comparable performance to Li-ion
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