wo 20217059716 A1 |00 TR 000 O RO O

Q) FEFBAFWICE D W T LARI W EEEEE
(19) W AEA AR AR éi AT 0000 00U O

..E FX, $ }% %, 1 .._:E (ﬂ/[\ Eﬁ%—%
T ( 0) -
(4.3) ‘ }llg\/-b\\ 7 j E %

WO 2021/059716 A1l
202154 H1H(01.04.2021) WIPO | PCT

(51) EFRRFET 4048 (72) 3%BA%: 7 H & Z (NISHIDE Hiroyuki);
COIB 15/027 (2006.01)  B01J 35/02 (2006.01) T1698050 R EREFEM 1 TEH 10 4
BO1J 31/06 2006.01)  CO8G 61/02 (2006.01) i 24k A BAEE A2 K Tokyo (P). [
) ERHEES PCT/JP2020/028394 8515 (OKA Kouki); T 1698050 RREBFBEXF
FE1TH104Fih FREAREHKRE

(22) EFFHRER - 202057 H22H(22.07.2020) Wm%okyo ?JP)_ ® ,? > ﬂ?_m_ 5 fj'at > i
(25) ERHEOSE HAE 3 — 2 (WINTHER-JENSEN Bjorn); T 1698050

RRMBHFEXFHRIT 1T THEH 04 Fith &

(20) EIRARD S - AR ok ARIBEAI Tokyo (P).

(30) BktET—4 . - . -
(ORENBFHEBEEIAFTAEBBRETEH
F5BE 2019-175028 20199 26H (26.09.2019) JP 7 (USHIKI & ASSOCIATES); T 1050001 5 %=
) HEEA: 2 & F A B f H K ¥ (WASEDA MBEXE/FA—THEH14&1 5 BEE
UNIVERSITY) [JP/JP]; T 1698050 3R = AR 7 BT EJL 30 Tokyo (JP).

XFFAT1TH1 04 &t Tokyo (IP). @) fEE(ETOARVEY . 2TOBREOENR
EANTRE) : AE, AG, AL, AM, AO, AT, AU, AZ,

(54) Title: HYDROGEN PEROXIDE PRODUCTION METHOD
(54) READ AT : BELKROREE

E (V vs Ag/AgCl)
a0l 15l € ;E;‘h+: iﬁB—B}l«
LUMO I—JM
354 -1 4=
A0 0.5+ HO, + OH"
O, + H,0 + 2e
0,+2H,0+de | e
45 0 Q ERIK AA  Electron
40H
"\ FF BB Hole
504~ 0.5- K CC Water
cC h* DD Water oxidation catalyst
55 1 A b/ 1)) EE  Thiophene polymer
' B AL ik FF  Air/water
DD

(57) Abstract: It is found that a layer comprising a thiophene polymer that is a pure organic material can serve as a light
absorber and a catalyst which are extremely highly efficient and enable the production of hydrogen peroxide from water
and dissolved air (oxygen) when the thiophene polymer is irradiated with light, and that the thiophen polymer can act even
in alkaline water in which a general-purpose and inexpensive water oxidation catalyst layer that is a counter electrode
of the thiophene polymer can act effectively. This finding leads to the accomplishment of the present invention. The
present invention provides a hydrogen peroxide production method which is environment-friendly, simple and extremely
highly efficient, the method comprising combining a water oxidation catalyst with a light-absorbable and oxygen-reducing
catalyst layer comprising a thiophene polymer, immersing the resultant combined product in alkaline water, and irradiating
the light-absorbable and oxygen-reducing catalyst layer with light.
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