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Electrochemical potentials are powerful reductants and oxidants. 1.0 V potential corresponds
to 96485 J mol ' energy. We have been studied electrosynthesis of useful chemicals by using a
Solid- Polymer-Electrolyte (SPE) electrolysis cell and new catalysts '¥. A combination of
power and water function as a powerful and clean reductant and oxidant. A key technology is
new electrocatalysts to accomplish new reactions. We have found new electrocatalysts of Co-
N-C compound for active and selective electroreduction of CO, to CO with water at 25 °C and
of Ru-Ir/C compound for active and selective electroreduction of toluene to methylcyclohexane
with water at 25°C, etc.
Keywords: Power and water, SPE electrolysis, CO: electroreduction, H>O: electrosynthesis,
Toluene electrohydrogenation.

BRALTFART > v VTR ) el b ), B ia AL CnD. 1.0 V OB EL#H
75 Z L1, AG=96485 J mol™!, #J 100 kJ mol”! M58 S 72 = )L ¥ —2MbLZ UG RS
G925 2 &2 % . A7z & OB AKZ 72 EOBETTH Z W5
e, BAERT AT CESICBLE LKL EEITSEDL Z L TE S, Z Ok
1% 55y 1 [E R B fi#E (Solid Polymer Electrolyte)fi% F\ 7= SPE &EMZIZ#EH L, 7>
[ A A F 2 BB L AL A0 oA T 0 = 22 K 0, AL T 3RO BLE ) DAE & 5 i HEE o
RS ZEFBTE 5 .

Fig. 1 1% SPE Eﬁ’ﬁf{n'fz}l/%ﬂ%b\f_gﬁ&ﬂﬁ}*

3 L KD B O— LB H LR OB !T
OO TH D, Fxld, =30 h, w CO
ERERBNPOID Co-N-C Efmft 2 [

M U7z, Z OB A 7 2 JriEmR FiC
WAL ChHY—FRELTIEHES®S L, &
TEE 0.1 Acm? L E, SBINE (BHRDER)

90%LA ET CO AVEMT 5. £72, Ru-l/C Koo
BRI WA L h L 0)’35’@4:7}( 4 Strong acid conditions |-

CO2 — I De-ionized
fe: water

H:20

Products

Cathode

1) _Reference

[
i | electrode

<pH=0 (Ag/AgCl)
12k AT 7 R A QRS FED ’ coumsorz) TE
OEIERNICHEITT 52 L2 /AHL T D Fig. 1. Scheme of CO, reduction by
Z D XD 7 EMARELVE FH ORI OV T 1‘ the SPE electrolysis cell at 25°C.

~5.

1) I Yamanaka, T. Murayama, Angew. Chem. Int. Ed., 2008, 10, 1900.

2) Y. Inami, H. Ogihara, S. Naganatsu, K. Asakura, I. Yamanaka, ACS Catalysis, 2019, 9, 2448.

3) H. Ogihara, T. Maezuru, Y. Ogishima, Y. Inami, S. Iguchi, I. Yamanaka, ACS Omega, 2020, 5, 19453.

© The Chemical Society of Japan -B301-3pm-01 -



