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Fig. 1 Correspondence between photosynthesis and

artificial-photosynthesis, and research items
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Fig. 2 Mechanism of Cu and Cu-Ceo catalyst electrode,
expected reaction, structure, and appearance

FEERILF T, GO TRV X—EBWOEN E[V] T
HlE L, IR J[A/em?| & U CRUSERHET 5, $A
7V IHRNE AN —T, BROEBEFORZIZLD
iR e UGz~ R E T2 EMMSZ IR, EE
NCEARPE) CHIMI DB EAT > T2, ERALFRIEL, 3
EEAEENEER, BYEEM, B TITV, AT e
AHE - NI ) ALy M1278A, Y —F b )z
W2, EEERIERL U 72 A ERRITO- Cu, Pt- Cu,
ITO-Cu-Ceo. Pt-Cu-Ceo) % FH\ V7=, FEHETEGI(Ag/AgCl AR,
HX-R6). XfTEMi(Pt FEME, HX-Cl4)i3dcdbstET %
Rz, EAERIT. 0.2mol/L D LK 100mL (2, FEERE
(20xSSC ; Standard Saline Citrate buffer S8015, 7 ~f)
Z2mL X 7= D&M Uiz, $EfEHRIE 0.3 mol/L 7 =
YEEFT RY U A 3 moll Bk U U LG Y | pH
1370 TH 5,
2.2 Cu fili B4, Cu-Coo IIEBIBNDERILFYFE

CO: ZJFEHE L. CO, MiEIEIZ L 5 HHEYHCOOH,
CH4, C:Hs, CH3OH, CHsOH 72 E)Akx ML 3 57=
O, BALE &, 07005 -12 Visagagey F THrgl L7z, fEE
DY ATV IRNEETT D%, K3 ITRT,
Pt-Cu, Pt-Cu-Ceo TlE, -0.2V 2 DIZICERAEAL, Pt-Cu

Reports of the Toyama Industrial Technology R&D Center No.35 (2021)



-0.0001

-0.0002 — ITO-Cu

== |TO-Cu-C60
= Pt-Cu

-0.0003

ERFBE J[Alcm?]

-0.0004 = Pt-Cu-C60

-0.0005
-1.2 -1 -0.8 -0.6 -0.4 -0.2 0

BABELL E [V(vs. Ag/AgCI)]
Fig. 3 Cyclic voltamogram swept on reducing side

TR A AKFFR L5V, 0.5mA/em?) 23 WL 5 i,

Pt-Cu-Ceo TIIFERLONTH VD CootliFBEDZIRNGFRD BTz,
ITO-Cu, ITO-Cu-Ceo T, -0.65V M BEIONIL, A
FIL -0.85V., -0.8V |[Z/KFEDIEIT EITHIDETH R S

770 KFBEFADOKFEEBEIL -1.0V & k&<, ITO [ZE
K+2L0THD, KT, -0.8V HETOBETTRG &

SR L0, EENEMPE) % . B -0.8V Tiro72,
FERAE X 41RT,

0.01
& =
g 0001 |
3
0.0001
Iy
1
#2 0.00001
}Em] —ITO-Cu | —ITO-Cu-C60
—Pt-Cu —Pt-Cu-C60
0.000001
0 500 1000
RIGHR@FRE T [S]

Fig. 4 Potentiostatic electrolysis at -0.8V
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Fig. 5 Gas chromatography of electrolyte solution after
potentiostatic electrolysis
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~ Focusing on Electrolysis of Carbonated Water ~

Electronics and Device Technology Section; Takashi TERASAWA, Tatsunori KAKUDA
Monozukuri Research and Development Center; Shigekazu YAMAZAKI

As a result of developing a catalyst that synthesizes ethanol(C:HsOH) from water and CO. with the aim of artificial

photosynthesis, ethanol was not obtained, but precursor candidates(CH;CHO, CH3OH, C2H>Cl2) were confirmed. In addition,

when organic thin-film solar cells were modularized as an energy source for photosynthesis, an electromotive force of 0.84V

was obtained.
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