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WXEE A VIREEEREL LEV Ry 7 A7 0 —BHOEWE & L TOFe (11, I11)
A ICEA T DA

N—2EBRTH LT DEEITKIPEKREELMAEGDOED Z L T50 %l WERKME N EEE
RS LTk, Lo, =3/ ¥—a X MR X OHERIRBE (LXK & L TR R EBEICEST S0
REHE B ORI BRETH D | — HVLHIGER R O N2 KB EIL B IXCEAN THR B NEIZ 720
DO D, JRFNEEBEICL > T, A% BAKEEICNDDENIFREROBEBEHEIRIRES XD, £
o, TANAF =Y = 2ADLERILOFADOH T, HARHERRARE bR D HAETET RLX —FED
HIMZ X0, BOMBREN - AT ARBOBEEEN I HITH L TWD,

ZOBNITEMFEDO—2L LT, HEBAICHMEHREOSmWEEBEMAEH SN T&E, EHFKIC
WLEEBEMRO—20n, LRy 727 n—Eil (RFB) TH V., Bk b EMPERFELT T
FRABEI L CWDEONRARFT YT ARLY Ry 7 A7 —%&E (V-RFB) TH 5, Lo>L., V-RFBOEMRIK
PIRBEEIETH D Z b L — 2 R&Em, BEEMAEEING NI L, KEORBEIR D
fERRPENFRBEIZ 2> TWD, A A URIR (IL) ZRFBEMIKIABEE LTHWD Z LN TE R, B
s AAEE O JE B AR 2 M O R IT AR S v, AN BGEE N FTRE & 72 D, ARBFSE T, Fe (11, I11)
PER Z LI R L T2 IR O ESALFREIC LD . 2 B3R ORFBEMIK & L T o Rl ReME % AF 58 - 7F
fili L7z,

K SLIX6ENH 720 LLTFICEOBEERT,

F1E (i) Tk, RFBOJFHE L ERIZHOWTHR, ZOF THEIIFEICHE L 72 V-RFBIZ DWW T
B L7z, 20 BT ILZEMEERE S LeRBEEREDE LA ED 2 & T, BITV-RFBO ik
2 R LTZBTRFBR DR RN A RO B TH D 2 & ik~ 7z,

#52% [Fe(l)-bpy, phen, terpy &K D [BMI][THN]H TOEXALTF Rk CTIXEBIE®E M & LT,
F L — MEIZ X 285 E O 2L L RVENL T I X0 mEMA RIAENHFe(ll) - BB Y U
(bpy). 7 =F A m Y s (phen), ¥ —E Y T (terpy) SEKEGRL T,

SRR A AR 72 IL D — > T % 1-butyl-3-methylimidazolium bis(trifluoromethyl-sulfonyl)imide
([BMIJ[TF.N]) (C¥AEfR L, RO RN AT A7 R VRITED S, $5IR O EFARE D SEL -\ iR
Thbd ELafEid Lz, £7. Fe(ll)-bpy, -phen, -terpyﬁ**‘{zli@*f/r 27Uy RNVE AT — (CV) X

DR OEREEARIZIB DT H 1V (vs. AgIAGCH) T TFe(H)/(11) D Y /] 3w g AL 8 e SOS A Z 5 2
EERHLE, &5, 7a /7 A Y — (CA) ([ZXk VR = A0 iiBESk (D) /33~9x107
cm? st TH D . OCVIENT D 6RO 7o AR HEHE L E L (K0 233~6 X102 cm st #iPHIZH > 72, V-RFB®D
ERIEYE ThH HVIV)IVV)DIEEEH TOD =3.9X10°%cm? s34 LUK = 8.5X 10 cm st SCHRfE &
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3% [IEMRTE %S Al Fe(11)-bpy, terpy &5 /& D [Hbet][TFN] H ToOBERAL 2R TlX, 28 TARL
ToEREEIR B A A & LT_Z A =17 L [(CH3)sNCH,COOH]* ([Hbet]* & H&:E) & W7z IL

([Hbet][Tf2N]) 2R L 72K O ERALFRIE 21T - 7, [Hbet][TRN]IE. ©JE A 4 o b % Bk
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R & L Cliwt% D 7K % N 2 7= [Hbet][Tf.N] ([Hbet][Tf.N]/11wt%H,0 & 7)) 3R L 7=,

[Hbet][Tf2N]/11wt%H,0 (ZFe(11)-bpyd L T8 Fe(ll)-terpy$EiA 2 5 fiE L 7K OCV L D . 0.9 V (vs.
Ag/AgCI) FT TFRe(I/(IN) D YERT WY ERAVIE STCROG AL Z 5 Z & 2 R L7z, 2% & [AERIZ, Fe(ll)-bpy
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KO STHRAE & bbie 95 & [Hbet][TfaN]/11wt%H20 H TFe(11)-bpy$ti & @ DI IXV-RFBR 2% L T —#1/)
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Fe(Il)-terpy SERTAIR ODIEIL TAL & B D45 L 720 | ILIH0 RIAEEMIEFE A OBLL TIE2nine
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SCHRME & Hele 35 &, [Hbet][TfaN]/11wt%H,0 1 TFe(l11)-edtag & O DfE X V-RFBR& 2% L T —Hi/h &
<L KMEIFIZEAEELWE WS | 2EIE L RO R A 57,

H5% M RrEREA ] Tix. [Hbet][TfaN] /11wt%H20 % Mol AR L & L. IERIE Y E 12 Fe(11)-bpy
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Title: Studies on Fe(l1,111) Complexes as Active Materials in Redox-flow Battery Using lonic

Liquids as Electrolyte

It is necessary to develop a new technology for electricity storage for the load leveling. For the
purpose, the redox-flow batteries (RFBs) are suitable for electricity storage applications.

Electrochemical properties of solutions prepared by dissolving Fe(ll,111) complexes in ionic
liquids (ILs) have been studied using cyclic voltammetry (CV) and chronoamperometry (CA) to
find active materials for a novel RFB which is more safe and cheaper than current vanadium RFB.
In the current vanadium RFB, concentrated sulfuric acid solution has been used as the electrolyte.

The reversibility of the redox reactions of Fe(ll or 111) complexes in ILs was evaluated with CV,
and the diffusion coefficients (D) and the standard rate constants (k°) for the redox reactions were
estimated by CV and CA. Comparing with the D and k° values for the redox reactions of vanadium
ions in 1 M H2S0Og4, which is the cathode or anode electrolyte of the current vanadium-RFB, the D
values for Fe complexes in ILs are 10 times smaller than that of vanadium system in 1 M H2SOu,
while the k° values are same order of magnitude. From these electrochemical parameters, it is
suggested that the solution of ILs dissolving Fe complexes will be possible to function as a
cathode or anode electrolyte of RFB, if the poor diffusivity is enhanced by increasing temperature
and/or intensity of forced convection.

Furthermore, the charge/discharge performances were tested by trial redox battery with the
betainium bis(trifluoromethylsulfonyl)imide ([Hbet][Tf2N]) (H20 content: 11wt%) solution
dissolving Fe(Il)-bipyridine complexes as a cathode electrolyte and Fe(l11)-edta
(ethylenediamine-N,N,N’,N’-tetraacetate) complexes as an anode electrolyte. The charge voltage
was 0.8 V and the discharge voltage was about 0.5 V. A coulombic efficiency keeps about 50%
after 3 times charge/discharge cycle. These electrolytes are the candidate for a novel RFB which is
available for general uses.
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