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Electric Power Generation and Removal of Dissolved Oxygen in Water by Fuel Cells

by
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Fishes survive in water by consuming the dissolved oxygen, though the amount of oxygen is only
approximately 8 ppm. This paper reports the possibility of fuel cell working in water to generate sufficient
electricity. The result is positive, and the fuel cell in water practically generates comparable electricity to that
in air. Furthermore, it is demonstrated that fuel cells can remove oxygen both in air and water. That is, fuel
cells can be utilized as deoxygenation apparatus to preserve fresh foods, drinks, and medicines from

putrefaction and oxidation.
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Fig.1 (a) Fuel cell Systems, (b) harvesting DO in water
and (c¢) removal of DO by artificial gill.
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Fig.2 Structure of the fuel cell.

Fig.3 Photographs (a) cell and (b) measuring system.
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Fig.4 Typical polarization curves in 0.5M AsA fuel cell,
oxygen was supplied by air blowing.
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Fig.5 Polarization curves of AsA fuel cell by direct
circulation of DO water.
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Fig.6 Comparison of cell performances between
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oxygen supply by air and DO water.
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Fig.8. Characteristics of AsA fuel cells. Oxygen was
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4. BBEMICKDBEERE

iz (Deoxidation, Removal of oxygen) (X, &t
XA R DR R M EORMRFICLETH
DI TR, KEESCRA TR EDFROIE
ZRiIET 5 ECHEMEBIEET T TR, AT T
VAN EREMA S ENTE D, F2, Y
T LA F U BEHASONEERT S A AL O B
Tat ARLEE R LI RERY, FIZ, BER
BIEIEE I T, MERWAEBREOREIARAIK
Thbd, TIHITIFRBDY 728 L BRIz R k
DEPoTND, BMEEEERTAN—UREZE
FIZIC L THEELTH, WILBERIz L > T
FRIIRATLHOT, WIIHBENTELHI L HEE
Thbd, ZITIL, BREIEMS ISR ZHE T 6
EBEEFICHT 5 BT, FLE L ESIZOWTE
ZTHD,

Fig.1 [Z/R 9 AT & 13HNT, Fig9 (24 FEIHWZ
Biie R L A T, () 1ZZER &R L0 (gl
WO B DR E AT ) U JIC X ) iRk %
BWHITEARG T b, BBEITKLSMNZT L2
—/b. BRI, Bl 8RGO TERTEESR
Ke LT, BRABEROKRZ BB E ML O R R MRIZIE
BRLKET D &L BBRITEE S CTE ORI &
i3 5,



6 g A

<— FHEERE <— SHEERAE

KEES
— —>
.I
]
"\.J“\J‘\b-w
o ©
o el
g -+
B v SRR
(f) BBk ZEEH (o) BHEBREF BH

Fig.9 Deoxidation of closed containers, (f) empty and
(g) bubbling of DO liquid.
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Fig.10 Time responses of cell parameters during gas
circulation from closed container of Fig.9(f).
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Fig.11 Time responses of cell parameters during gas

circulation from bubbling DO water in closed container.
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~
wn

18%
1 Q o
2 5—©
o
L oA A a 18%

Eean (V) andHP (mWem?)
w
=3
>
: 3

o
n

i (mAcm2)

Fig.15 Characteristics of the AsA fuel cell obtained by
circulation of various O contents in artificial gill
(Open symbol = P, solid symbol = Ecn).

Eov Prax, Emax 3 J O Inax 72 £ AsA PRBFEE L O HY
J1/3T A — 2 ORI EARA % Table 1 12”7,
FERIZR D08, BRI D R $5720., %
DT 7% Figl6 \T-T, mAHIIITBHEREZIC
VRIEHIT D 2 Lo 7=, ZAUTR KB R
FREIZHHIT 5720 T, HAOngEOMBET
RESTNDHZEEFELRY, £72, ZOHHAD
—2 L LCARBHFIRIE T E IS/ 2D,
Enax IXBFRREIZFAEKFELRNVTEOTH D,
Fig.16 DFRMN G| BICHgAREZEH 5 & H
B ERDZENTRIND, 2 &R0
AsA BEERIFEMETIX 0.5M TIRIFRF YL T\ =2
LEBET DL, TORKMNEHERET DO
FRETHD LHEIND,

Table 1 O, content dependencies of Output parameters
in 0.5M AsA fuel cells, obtained by artificial gill
immersed in DO water and closed container.

Data # 0, Eo Prnax . Ermax Imax .

(%) (V) (mWcm ™) (V) (mAcm™)
#K200330-2-® 2.2 0.43 0.43 0.18 2.4
#K200331-3-® 2.9 0.42 0.47 0.13 3.6
#KZDDSBD-Z-@ 3.9 0.46 0.60 0.15 4.0
#K200330-2-(6)| 5.4 0.48 0.85 0.18 4.8
#K200330-2-® 7.0 0.49 0.78 0.17 4.6
#KZDOSSD-Z- 8.2 0.49 0.75 0.17 4.5
#K200330-2-G2)| 9.1 0.50 0.76 0.17 4.5
#K200327-2- 10.9 0.52 1.1 0.14 7.9
#KZDDSBI-S-@ 12.5 0.50 0.99 0.13 7.5
#K200327-2-(6) 13 0.52 1.1 0.20 5.3
#K200331-3-® 15.5 0.53 1.54 0.14 10.2
#KZDDSZ?—Z—@ 18 0.53 2.03 0.17 12
#K200330-1-(2) | 20.9 0.54 1.9 0.16 11.5
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Fig.16 Output parameters as the function of O, contents,
supplied to 0.5M AsA Fuel cell.

5. #&

A, RBIEMITRE 2> CEEREL T, £
DE[/TRNVF—%2FAT 272D ELN, FEL
RhebEFHrZLiENENTE, LML, BEHE
MOMREIX, SEIEFREZEFOELSERT, D
TR VIR N TE 5 2 L3 o 7=, T
BEZZD X5 RISHANE 2 b T\ e o 2R Tl
RS, ZFOFIHIIAS D BN SN D - FEEH,
LaWEGEDRE, Bl x X, BREFEO B2 59
iE. bEb EBhROBENAFRRFE KA ) LI
ARV

PREVE MO H 1B HERSE O E B, BHR
JFEEDN S EREMITRD HIVD Z &2t d TR
oo BEIZRSTEHNDLIAZDOETH D, FRIZ,
BRENOETFBERZHALZORM L V23, IE
HEZOLO2ENAE->TVDHILERLT, ZDOKHE
DIEYSMEZBFH L2, Z 2 CHBIIAWEZ7 755
+ —E#%I%. Michael Faraday, (1791~1867 )23 L~
RFR D& D EH DK 170 FERNTH W EEH T, 4T
LW E - TWD, L, 5 OFAEITITAR AR
BB TH D, LREO(L PR ER T O BT BR
FOWEKT DT, MREEIZHLDT T I AT
T 5,

FOMEIE % 7T, READ D Ik OIRTFE
R THETEXDHNE I DR REBBDEND, DL
AL CTHhTz, BEOERMMIMT D &I, B
BTN T, SRR R, k<E2D LK
WK Z L LHfECE D, SENIEERLADED
VU aryahFa—T kRN TE RGO

il

LOTHSTm, FMCBRE LT 5 Z &2k
S THERED B W AN LHENBIR TE 5 2 vl - 72,
IR RIS 2 A o CTRABHE R 2 @) 08 2 Je1T 5t
X, AEMERLIA, Ko LTARTERY R4S
AREoY

LBl O EBE T, REFEMIZE LT, Ak
PR 7 CleE 2 R T 2SR ORI KK OfEE
BEZLS>THIBENTWS, HHVTIANT AL
TS Z LIRS, fadm7afl & L CRIRORIK
WREtD Ty Mg Bl b RIS R TH D, 1€
ST, BREFEMCHAEES X, mIRERESE Z Vi
IXENRIT /e D OIXFEWV RV, 23D T, HIERORE
FIREEITH 3 BHERTOA RALUZ 35%I2 EH LT,
W DONEBRRPIER TH-T-LETH D, ZDOmEE
JEBRFRIC X o Tl LB O B & B 72 KA
2o LT,
PREVEMOMFEm TIX, MEZHETLHZ LD
MR FEIEE IR TE 208 90, ZDOAREM: 230
R, FOREFR, NTHZHWD Z & THREMED R
WIS RIEE N EHL T H Z R 72, 22Tk
PREHZ 7 2 a v s AW T2Ds, feii 72 3@ IR Cix
RV, T ) — VI TFRICFICAD T, F2H
NHEREVNOT, BEFE L TITE D@L TWD,
ZDEZAD COVID-19 DFEYAL R T H 15 &
720 FEBRES R DR L AT A4y Ao R S EA L
B TIEHE 2 BNRVIE ER STV ISR 2 T B
TEMNTER, £, A LWTAT T HbAEEN
776

FEDERE LT, ThHT I v 7 2L EH
{LDWER & 5D, FERLAFSEIZETS Th - THF%E
TIEARWEES, FEICXLDETHITI v 7 Lt
TSIl b B D, TNZENT T I v I 7
T, ZOTIZ—ONEHBE T OIS EH# b7
5L, /J—UVEDORREERD D, & LI,
B O EORFHANBOR XA L 2 HT 28, 22 b
INT o U ADTENFFEE 1T S 2R ME R TR,

HEE AR O—ITEHFE (16K06280) DN
X2z EEMRL, #EEERT DL, £, Bi&kER
Wtk SEEICHARFE TR B IS TE S ERERIC
BWTHEW=, ZOBETT AT I v 7 RiFRENT
=, EH LTS,



10

g A

SE Xk

1)
2)
3)

4)

5)

6)
7)
8)
9)

https://www.s-yamaga.jp/nanimono/chikyu/.htm.
https://www.nedo.go.jp/content/100871976.pdf.
RN —, VE)IER, TR DBEEMEE SR
fili S5~ 2 S A A BEEE oD VR B &g R )
Memoirs of Osaka Institute of Technology,
Vol.62, No.2 (2017) pp13-24.

K. Kaneto, M. Nishikawa and S. Uto “Characteristics of
Ascorbic Acid Fuel Cells Using SWCNT and
PEDOT*PSS Composite Anodes” Chemistry Lett.
Vol.48 (2019) pp1533-1536.

K. Kaneto, M. Nishikawa and S. Uto, “Direct urea fuel
cells based on CuNi-plated polymer cloth as an anode
catalyst”, MRS Commun. Vol.9, Issue 1 (2019) pp 88-
91. DOI: 10.1557/mrc.2018.235.

FEBA T 9-19621 Tk s6 441 |

FEBANE 55-45319 THiEERAEE ]
https://ja.wikipedia.org/wiki/ it ¥ 5 Al
http://junkosha.co.jp/technical/tec8.html [F = — 7 #F
B B AT

_60_



