|

) <

The University of Osaka
Institutional Knowledge Archive

Title FH =X VAVRL Ry 27 0—-FHOEMHERE

Author(s) |JII#k, &FHs; KK, IE=E; &, 5B ftb

Citation |EMBIRAMHMESS. 2022, 31(1), p. 5-11

Version Type|VoR

URL https://doi.org/10.18910/89733

rights

Note

The University of Osaka Institutional Knowledge Archive : OUKA

https://ir. library. osaka-u. ac. jp/

The University of Osaka



MY FAY—RUAVRLFY IR 70—EhDOEHMEH
FRUO—IVAVRL I R7O0—EMDOEPHEAR

N T KX E=. B #B. FR AR, ER #HX

ERELR[TEKRRSE SV — o 27 LR v &2 —
T554-0024 KERMIHIEX E)=E 1-1-3

Material development of titanium-manganese redox flow batteries
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Sumitomo Electric Industries, Ltd. Power Systems R & D Center
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Redox flow batteries are suitable for large-capacity energy storage in principle and for applications in combination
with renewable energy. However, thorough cost reduction is a challenge for their full-scale introduction. Therefore,
we have developed a titanium (Ti) -manganese (Mn) electrolyte as an inexpensive electrolyte. In the electrolyte
development, we found that the presence of Ti ions (IV) in the Mn electrolyte suppressed the disproportionation
reaction of Mn ions (III) and the particle growth of MnO, precipitation. In the electrode development, we found
carbon electrode materials with excellent oxidation durability and reactivity. We optimized the surface treatment
conditions of the carbon electrode to obtain a high energy-efficiency of 83.2% in Ti-Mn electrolyte. Then, we
confirmed that 10 kW-class cells using the developed material could provide long-term stable charge-discharge for
more than 140 cycles at an energy density of more than 14 kWh/m3.
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Fig. 1 Principle and configuration of a RF battery.
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Fig. 2 Structure and materials of a cell stack.
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Fig. 5 Decrease in Mn concentration of the electrolytes.
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Fig. 7 Resistance reduction by heat treatment.

_9_



BEIMBETME $31EF15

J. Soc. Elect. Mat. Eng. Vol.31, No.1 2022

Eom i, REBOBEME Y b RFBEBMEE D
ENEERLEEINZZLICERL TS EEXD
o,

5. 3. /NEEMMERE M

BRI AN I T D HFEID N SN T8,
REMEHESCT Z ENARETH D,

EAEME LBV 2T > o 1 — R o ~— %
—w il ERICBMLBL AT o 7o —R
AR — | ARICEEREBRE N —R T =
v b RWCEER T ERBR 2T o 72, MR
EOAmEmEZ HAVD Z & T, TR F—ZhRN
M L7z (X 8), sE ik Re I, BBV 100 mA/cm?
DEIFET, 832%& V) mWVT R L F —LhR NG
BT,

5. 4. E#¥tILY A X TOEMMEEETE 12

BA%E L 7 AR B e B B0l 22 Ay, o A i
1800 cm?® Z A3 % 30 B/ THK LB AZ v
7 T 10kW ks A7 Lkl A Fli L7z, =x/L¥
— B 14 kWh/m® LL_E T 140 31 7 VLU Bich T
DEWICZE L TRBEPTAD Z L LR L
7= (X9),

6. BHYIC
AWFFETIX, RF EHLOEMRIK & L TZ1li7e Mn
MEFZ O, JREL EOFRETH H MnO, [E AR
o3 AR LT, TiY"A & DEFEEICLD
Mn¥* A A DL EVED NN L . kLB 2 i ©
LT EERWELL, 2O TiMn REMIRIL.

o
@

©
=]

100mA/cm?
B200mA/cm?

~
3

~
=)

TRILE—E (%)
g &

3
a

o
=]

EREREH—R>~R—/)\— EFRLEH—R><R—)(—
BERABAD—R>SITIVE

8 AMEMIRIC X 5 EHhIEER -
Fig. 8 Improved battery performance by improving

anode electrode.

IFIVF—ERE (DC, KWh/m?)
o

0 20 40 60 80 100 120 140
RIEY DIV

X9 FEHtELE AW REEREFEM
Fig. 9 Long-term battery performance evaluation of

10kW-class cells.

/NI T 23.5 kWh/m® & SV L X — 5 N
BoNIZZ L b, EIRE = 2 b O RIE AR
W CE 5, £/, BIVEMBRE LT, EME
MROFRMLBLZHUNCIB 2729 Z &2 X0, WA
M ISR WS ARETH D Z & AN LT,
F 7o, MAMEDHKIA /N S A FREEMR D £ HE %
mEXELZ LT, 832%E V) HNTRILF—
BN LT,

BAFE L 7o BEARAA Bk R E TS5 A2 AV R
1800 cm? #4925 30 /L THERL L 7= 10 kW #& 3
AT LARBREFEm L2 Z A, TRLF—EE 14
kWh/m? LL_EC 140 ¥ 7 VLl B2 0 BRI
WCRELTCRMEBELZITADZ L 2R LT,

St b . RF MO H 722 5 mtkreb 2 D | ik
FAEZITHEBR L 720,

& Xk

1) ISATBOE N =L % — - PEESI R AP
FEHME © TNEDO FF/E A RE— /L F —Hilf A
FL B2 (2014) BB

2)  P. Atkins: Physical Chemistry, 6th Ed. (2001).

3) R. L. Pecsok and L. D. Shields: Analytical
Chemistry, 1st Ed. (1971).

4)  H. Chen, G. Cong and Y. C. Lu: J. Energy Chem.,
27 (2018) 1304.

5) LS, SEWEER RS, 39(2019)
194.

6) R.LiandY. Sato: Electrochem., 88 (2020) 344.

7) Z.Huang, A. Mu, L. Wu and H. Wang: J. Energy
Storage, 45 (2022) 103526.



WX FAU—RUAVRLFYI R O0—EMOEMEAFE

8) G. Davies: Coord. Chem. Rev., 4 (1969) 199.

9) H. Kaku, Y. R. Dong, K. Hanafusa, K. Moriuchi
and T. Shigematsu: ECS Trans., 72 (2016) 1.

10) Y. R. Dong, H. Kaku, K. Hanafusa, K. Moriuchi
and T. Shigematsu: ECS Trans. 69 (2015) 59.

FHN ER

1969 4, 1995 HFRPKFRFPE LEafst
BHUSH b HRELRERE T, RFERER
TSR, FEHER<0 B B i 2L
B, BUHET = — 7 DM R O D6 |

11) Y. R. Dong, Y. Kawagoe, K. Itou, H. Kaku, K. 2010 £ LV L Ky 7 27 o —E B OB R It S,

Hanafusa, K. Moriuchi and T. Shigematsu: ECS
Trans.,75 (2017) 27.

12) H. Kaku, H. Yamaguchi, Y. R. Dong, R. Tatsumi,
K. Miyatake, K. Moriuchi, Y. Tsutsui and T.
Shigematsu: ECS Meet. Abstr, MA2019-01
(2019) 401.

(2022 45 H 24 H =) P

/NI ES

1956 4R, KR RF B TR ERNE A
B a—2 (B BT, AAERTHE
WFZEERM, BRI T, L Ry 7 X7 m—
FEMLO BT BIRESER I F, =1L —FIR
FATH . B RERE | BRMEHRITB RS E 3RO

(2014,2018) = H, EXRFR. ERFS BT EIFIZE

EERREE EE

g FR

1989 44, 2014 4ERH R RFBE T R X

— R IR = R L ¥ — R R E s
\f MEMET . X ERER TEERSTIC

TU Ry 7 270 —@EMAEORFERRR I 0EF,

AKX E=F

1980 A4, 2005 £E4 il B IREABE T2EmT
R BRI LHIRME T, 2014 £ X 0
FERBERTEGASLICTL Ky 7 270
— A B O BIFE I HEE,

>
Y

E %R
1980 424E, 2009 4F PR R PR A2 B e T if

D

- HREERBET ., Wit (L%), RELYE
-
N KERIEHAACTY Ky 227 a1

HATEFDBA S (ZHE T

B, My Ry 7 270 —&il,





