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Preliminary Experiments of Thermally Regenerative Fuel Cell

Utilizing Solar Heat
E7Ql S el H s R = T
Yuji ANDO Tadayoshi TANAKA Takumi TAKASHIMA
Abstract

We propose a thermally regenerative fuel cell, which consists of 2- propanol dehydrogenation
and acetone hydrogenation with utilizing solar thermal energy. By means of combination with
chemical reaction and fuel cell, we can convert low temperature thermal energy like solar heat into
electrical energy. In order to make characteristics of the cell clear, we investigated effects of catalyst
metal, catalyst supporting material, catalyst loading, 2-propanol concentration and reaction
temperature on the efficiency of the cell. The activity of ruthenium and platinum composite catalyst
supported on carbon plate for acetone hydrogenation at 90°C is higher than that of ruthenium
catalyst and platinum catalyst supported on the same kind of plate. We can get the following results
from the experiments. 1) When ruthenium and platinum composite catalyst is supported on carbon
felt or carbon cloth, the activity becomes much higher than that of the catalyst supported on carbon
plate. 2) When 2-propanol concentration is 50 -70 vol%, the efficiency becomes highest. 3) As
catalyst loading becomes higher, the efficiency of the cell was improved. 4) As for the reaction
temperature, the best efficiency of liquid - phase and gas - phase solar thermal cell is obtained when
reaction temperature is 80 °C and 60°C, respectively.
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1. 3FCSHIC (A H® =-55.0 kJ/mol)
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(CH,) ,CO [1]+ H, [g]—+(CH,),CHOH [1] (2) RIS ERL, R2ER s h, BRSSP PE £
7 b¥ KFE 2-7uTN) — ) B 5BETEET b, ARPPIIBRFERFIIELN
* 28 BFHITRAT T 5L F — R Energy Fundamentals Division
(305-8568 < (FTMEE1L-1-4) Electrotechnical Laboratory

R (199986 H298)

Journal of JSES —42 - 19994




KIGE R AT 5 AFARRHERD THER

I IS ERL, R2ZICEAE SN 5B, H£K LR, R2
PEUCREEBRICEORIVA 2 VERD, BT RV
FoHFBRIANF—CERTE S, BIzE, RQ),
CHIRLULAERISRICBWTRIKE T & b ¥ R2ICKFE
ARWEES, 2-7UuN) —UERT A BETCRE
L. £ L7270/ — Vg7 b EkE
ICHESINS,

FADPBRETHIHIRICE T, XEELRE., 25C
BB TNAYBIOTVI—VORKERS®H
WA OBRBARURHEBEHOFBL R LITR L,

FREENIIKBICE2F 7A0BEBHZ A VY &1L

PHORDIMETH D, BEFEBTORIGREZT VA
VBIUTNI-VOBETHDL, hHBEEORES
TiE, BOFMEHEARERIG LD b KFEAAREPHE
FThsd, L2L., BEERT CRGERY % KGR
SMckETE. KIS FERGICET T2, &%
REIBRH BB LIUBEBRORGRE, SRD AV
IR TH L,

BB L VP BRI, R2EFE

R1,R2 : KICYIE
P : EHIRIGERY

X1 AAEEELRE SRR

F1IIBWT, BRI 70X H ) -V, 2y
onFH Y, FREENEIASY ) =V RVAT VT
L FABRLEVDY, ThETY—-F—4F5 I s e—}
Ry TOMEIWCBNWT, 22703 ) =V, TEh¥/
KREFZEMBIHELToTBH, TORBIEDODNT
ZLCOMABPEBEONTVEZD, TORSEFHETSH
L L7, 72, 270N — VOB EH82.4CTH 5
DTKBBRAAOBALLLE LR TH D,

FKAPRELKBABHORER K 2 2R L7z,
B 1 TRLAE) RRERBOBEARREER TIZ,
BRI AERD* RCWEICHET 2Bt FAR
TiTo TVl L, ABHMTIIRBARZICLIVE
WIS ERPPe v LEBYEEMA LAELTRE
PHERL, R2AHET D, ROGEEB ETESICEF &
R A, BANIBETN., EMEZ B TERIE
L. RIEEIS LEMEISAE R PEEAT S, BERIE
EREAERSVEITT S L) ICRKSWEDO B SEE

KB & 0 g X - BiRISER P
#ﬁ@iﬁﬁmmERLmKﬁ%

EBXIG : R1+R2T+e" >P
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R1, R2 : RICIE
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R2 KEpEREEN

K1 BUKERIEEFIR L A ERRS E O

; RIEF s BN/ V BESKCEE SMERSERE
(BHURICHER / RIEHE) (25C) /C /C
AY ) =W RV LT VTR 0.117 0.29 64.5 25.0
I¥/)—N/TETVTER 0.152 0.21 783 25.0
VA A=VAVES W& A 0.162 0.14 82.5 250
YranFyr /Ny 0.158 0.17 81.0 25.0
AFNYTONFY Y bV 0.201 0.16 100.0 250
IFNY 7 ONFY L S ITFNR 0.264 0.17 131.8 25.0
vrunFH/ v runEy ) v 0.314 0.14 161.5 25.0
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7 M YRFARISHOBEREIZS em®. KIS KNI
BEi325~80CHFHATITo72, 7T B LUAZIE
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&/ HE (h—FK2) Ruwt% Ptwit%  Metal wt

Ru-Pt PAGE 1.5 1.5 160 mg

Ru PAZS 3 0 149 mg

Pt A 0 3 155 mg

Ru-Pt 7z)vh 1.5 15 27.5mg

Ru-Pt 7=k (#o2) 1.5 1.5 78.1 mg
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