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The expectation from society towards secondary battery is increasing more and more, recent
years, the development race is highly competitive. Most are dedicated to the development of
next-generation high-performance secondary battery. However, a different type of secondary
battery, which has a battery performance comparable to current Li-ion battery and consists of
only common elements, is also an important research target. In this context, we are working on
the application of ionic liquids (ILs) obtained by mixing commonly used metal chlorides and
organic chloride salts to battery electrolytes. These ILs are composed of organic cations and
metal chloride complex anions, and the metal deposition/stripping reactions proceed reversibly
at the cathodic limit potential. For example, as to Al, a mixture of AICl; and an organic salt
such as 1-ethyl-3-methylimidazolium chloride ([C,mim]Cl) is usually employed as an organic
IL electrolyte. In the composition region where the molar fraction of AICI3 exceeds 50 mol%,
complex anion species ([Al2Cl;]") involved in Al deposition/stripping reactions are formed (Fig.
1), and the electrochemical reaction (equation (1)) proceeds with a coulombic efficiency close
to 100 %."

A[ALCH] +3¢ = Al+7[AICL]T (1)

Similar results have been often obtained with ILs using other metal chloride salts, but
considering the merits of metal anode, Neutral IL

attractive targets are Al and Zn with low Basic IL i Acidic IL
costs and large theoretical capacities. -
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CREMICKTT DB N O OWIFHIE KT A - TH Y | BRBFITFEAM L S %
LTS, 0% 1%, WA S &R ZREMICEAT 20 TH L7, B
ITO Li A A ZIREMITH D MEREZ AT 2ILHILHE O A THER I LD ZIREH OB
FOLEELRMERETHD, 2O LI RERNE, FLITNASEOE IR & A%
WALMIEZIRET 5 2 & TR LN DA A U RIRO B E MR~ FIZELY LA TV
Bo ZOA T ARIRITERED T A2 L &RIEILEET = o D DR S, 1Y — RIR
RBENIZBN T, BRONTH - EIRLOGS /[N ZHETT 5, Bl ZIX. Al DA, Eif
WIZIX, AIC & 1-=F NV3-AF LA IFY IV T AT AR (l-ethyl-3-
methylimidazolium chloride ([Comim]Cl)) 72 EOEEEZRE L TE LN AHA 4
RIRZ WD Z L D—%H T 5, AlCI DE L4 50 mol% 4 8 2 A AR IZ 13,
Al OFFH « IRFRROGIC R ATRE 288 7 =4 Ff ([ALCL]) 2AFEEL (Fig. 1) | (1)
DEBZACFEOED 100 %l 7 — 1 U ERTHEITT 5 Y,

A[ALCL] +3¢ = Al+7[AICL] (1)

FEEDFE R, OB Z WA T IR TELND Z 202, &
NEEBSOSIZFIA L E X2/ oD AU v NEEBET S & F OGN CH
RENKERAIBL W Zn & 725, AICL-[Comim]Cl X° ZnCl,—[Comim]Cl % FEAFIR I
W5H e AR Zn OB BAEMKSAFIHFEE L 725720, D OEMETHES Z &
DTEDLEMEDEBRN ZDOSBHTOEI2BEEETH D 37, ZnboEmR
IXBMBENCEET A4 A VR THT =4 THhHZ b, 2B amT =
A UBMIC IS, AH T, Zifi7e2MiaE (AL Zn) AlEHWT =3
> B DM FERHFE KRB DV TR T 5,
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