WS BT - ST BEEMR s LURE

FEATURE : Electronic and Electric technologies (Advanced Materials and Apparatuses)

(i 30)

7/ EERE T AV -%ZE

o= —

==

XL— A BBV

Metal-air Batteries with Nanostructured Iron Electrodes
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It is generally recognized that robust and efficient secondary batteries are indispensable to stabilize
the electricity generated from renewable energies such as solar and wind power. This is a study of the
metal-air batteries with nanostructured iron electrodes that have been developed. It was found that the
critical thickness of iron effective for the battery reaction was around 100nm. The charge/discharge
properties of the Fe/Air battery with Fe;O, supported carbon were excellent, which suggested the
potential for an all-solid-states battery. The porous iron electrode was promising, as the discharge

lasted more than 500 hours.
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Fig.2 Schematic diagram of metal-air battery

WAHFF SN, BREORE (A9 2\v) 2Rz
Bk (ZoFv) WHEIFREINLOPEHITH 5,
BURRFICI, IEMRE SRS L7z R AEmD S 2 A
DOETZZTNY, BFEHOKEIELT, 2EDL
INTEBILAKFEA & » LKA A &~ ZAEKT 5o

O,(ads) +H,0+ 2¢~ — O,H +OH"~
A L7zl RFEA & i, M X 0 o L COKER
LA A+ > L BRFITELT %,

O,H — OH +1/20,
CCTHERLABRRIFHOEBKSICHAH S NS, L
WoT, EMTOREICE FLEDLERADLH IR
5o

1/20,+H,0+ 2e¢” — 20H"

—%, BRTORSE, ABESEEMET L,

2M+ 2nOH — 2MO,,+nH,0+ 2ne”
Ehbo 2T, nBUSETHTH 5,
IEAE & BRR O JUG & F 8 L 72 2R ROR X
4M+n0, = 4 MO,

DEHITEREN, AW L72MO,,  TEREPIERT 5,
FERICIE, SRS TRICSNTEEE LTI
W3 2E b, BRENET VA IVETH D20, 1M
TRBALWA *+ VBT 22T, BETADEET
%o 2T, BALSINAEEAFLEIC L D ILOBHT T
WMFEkEmE L CoEEIRIES NS, LA L%
MRHEBIL, (2L A LOER TRRSA DAY —7 L1
XD FYFIA PRI L CEBMEZ Y a— b5 2%
EOMEERFIERIT, 512, LERHIIKDOELS
fARIC & B KREFATRN T 2 BFE OB T AV F—
RO T HMEE 2%, ZO-OBHETIE, WEME
DHREATH — KB E LT, 2z Hih 2 F v 7ol g2
REBMZTVBERE 5T b,

ARTHRY FIF 5828 ELY T 12, A vF—%
BE960mAh/ gD MG A A Fi D, AMIZEB VT

Fe+ 20H <Fe(OH),+ 2e”

DB & DM BZAISEE L CEMBLNDFEIT %,
T, B ENIzFe(OH) 3 EFHEICHELES, £
WCARBYRER 2 TS 5 7200, RIBASEREA T ICR 5 h
Bo L LSS 2 oMmFE, A - %2 b 7 o [
MED 7z, Elk L7727 Y F54 PR EOFRIE
T A EZRMETEL I ENMEEINE, 20k
W, ZREMEASTRIC R ITERRE S BT cEE - %
iZzgkzMizs2)y MIKR&EW, ThIET, #Z2HV
7B E LTI, =R 77 A NN ERHESE

AT YT IzuroBkh— K- Vi amICH
WS A3 B, LA L, WD Bl 2 MR & B v
H7:0, ERIILT LIRS LTI RV,

AT, SEBENIER SN2 AHEORE F T
RN S-§ s & 2, $REWMF ) ~F7
270 YOEEEMNG TS ETRISTIEORIN % kA
720 THUCE D, FEEMICKIDIH ST 282 RS
w, PRRBHMOZRKEBMLLE KEELE -7 25
12, REANOBEZEAT LULEND L EREIMTI,
B OAIE 2 L2 X ) RNBEOFH»EETH 2546
Bdhb, TOHERRT %720, KOH-ZrO, % FE A E M
B % TRQEBOEREL D i,

2. XA
2.1 &BaEENAE

AFTIE, UTO=Z208MIZOWTHRE %2175 72,
BMAL LT, A28y %) ¥ ZEEIC X B kA O
i %47 5 720 Z OEMTIX, WIS ANHE T R (B
RIEE) g3 A2 ANE Lz, D&EIZ, LK
I A N TOREDPREIEIEIC LD A — K RICZEE
BRANH S EE —R VAl (AWBB) oz
WY gk Bmibo 3 vk 7 N FEEE L B O
i %417 o720 WiRIC, BMCE LT, REMICENSK
7 b3 A XgB e RX—= R FERHIH W2 R — T A8k T8
WA ER L 72,

AMADIVEBIILLF O FNETIT - 720 AT AWK L
2, £BEMELTCEBIAIZMLTF Y Y, B
FElE2 R L7, 22T, F4 r3gsEhentbs
TLHMTIHA L, BIEHE, FMAEOFERICI D EE
ML Lz A28y # 0 V ZIZIZAr N A% Hw, Ar
Dt E % 30scem, AEITE200WE L7ze KR OE
F71310mTorr THh %, Z D & X O E 1Z41nm/min
LB N, ZofERS, BRI % HE L THrED
BRJE % £ 72, Sk FMRRE () 1k, 2hZh
30nm (0.024mg/cm?), 100nm (0.079mg/cm?), 300nm
(0.24mg/cm?®) B X 0600nm (047mg/cm®) & L7z. 7%
B, BWRIARIZ1.2cm* Th b,

PRIHFE N — R AN (AMB) OfF#IcE, MEEdke
A 720 TEBREED T ¥ ) — VIR IEIR & 70 BB
—Rr77v27 (CB) Mz, ##H (»kA) Lz
RSO T F ) — VEH 2 100C T24RER gz, KFE S
W%, BEFHITITBWTIS0T T 2 W o B L i
AT, BAL#kF 2 W T2 CBLRICEICITH &7, X
BREFTHE L D A — RV ICHFEI R TV 2B Lk,
Fe,0, TH 5 L E Nz B, CBEANOMALIIAE:
wi, AMBE 225 H950C THMLE L 720k WE
OEEPLREHB L2

FMCIZIZAKT b~ A4 X E 7z BIEMET b
< A ZHBRy (R BBFT 7 N A L300M'”) ZPVAE
REL, X—=AMRIZLZ: ThEERIRICEEL,
Bihg L721%, 1,120C T2058iks L7z €%, HIRIC
TV kE2iTo7, ABOREIFERELcm, &3
1cmThH %,

R=D #7844/ Vol. 65 No. 2 (Sep. 2015) 83



2.2 HBEK[EMORE - FEMEHE

REE Vo EBIIE B LSS E v, —
i, IEMR (ZRA) (TIER L Tl < B 5 B R
~ %y (MnO,) Z¥ATL, flRE %2R L 78K
H—=R =% iz, BFREIZIE 8 MOKER LA )
w2 (KOH) Kz HWT, TEBREEZ 3~
10mA/cm?®, JEBERBEIE02A/cm>D 4k THIE AR
ZiTo 2. —EBOERTIE, WAEMRYE® KOH-Zr0,%
A/ EEAREmZER L2, BAREMREE, Yv-7
WViEZ & ) KOH-ZrO, B E M K 2 e, XLy PR
WCHRIE L, BREREZIER L7z, B4, KBHRE
TR & W73 E & AR & 7 — RV R—=3% [
WIS BCER I O 5l & 4T 5 720

3. BWRBLVEE

3.1 ANy A TEERAVEBREEDRE
3TV A A8y Z X DIER L - gkEMm (B
A) ONBlO—BlxRT, KEBOELRFEEL 8MD
KOHK W % F v TR L 72, 4 \ICEMAD RS
OV A 7 VEEZRT. WTFR L BRESTRET, —
WEME U TOBMEN»RER S Nz, ShlB o B -
100nmdH > 7N Tit, $hEmDH 720 OWPHER I
450mAh/gTH o720 DI, PR EBEMLOHHE =
DRI/ 21 THET %, WEERIITA 7 VT EIEA
WK L7245 %4 7 VORI ES D #300mAh/g% #E
Fel7zo —7, SEBROBIEA300nm, B L 0600nm®
P TNTIE, TRERFEICRE ZEIE ST, W
R A m13150~200mAh/gTH Y, TMEZME) KT
Z & T50mAh/gE T F L7ze REA3Z0nmo ¥ > 7

5mm

3 XA ANy FIFIC K DR L Sk m oS
Fig. 3 Photography of iron electrode fabricated by sputtering
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Fig. 4 Discharge capacities as a function of cycle number
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Fig. 5 Backscattered electron image of Fe;O, supported carbon
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Fig. 8 SEM image of porous iron electrode

25
Charge 5mA | .
Discharge 0.2 mA g charge
20 | =K
< . charge 2
215 | & discharge
5
E 1 2 3 4 5 6 7 8 9 10
§ 10 b Time (h)
T~ .
| ] T L discharge
05 F RO AR
00 " L 1 L L " | " 1 f 1 "
0 100 200 300 400 500 600

Time (h)

9 $hAR — T ATAM A RO S22 5 R O # I FE RS R
Fig. 9 Charge/discharge properties of Fe/Air Battery with porous
iron electrodes
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