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CO, utilization over a hybrid photocatalyst composed of a PNNP-type

tetradentate Ir complex and a semiconductor

WEREE ANBRERAEAIER fl Jung Jieun

Molecular iridium (Ir) complexes bearing PNNP-type tetradentate ligands were successfully

exploited to catalyze electrocatalytic CO, reduction (CO.ER) in an aqueous solution through

heterogenization of the catalyst onto the surface of a carbon paper (CP). CO.ER was conducted
over the [Ir]/CP electrode together with a platinum wire and an Ag/AgCl as the counter and
reference electrodes, respectively. To our delight, a heterogenized molecular iridium complex
(Mes—1rPPh2) exhibited outstanding CO, reduction activity with high current density of 8.4 mA/cm?
Formate was produced as the main product with a high Faradaic efficiency of >86% at a very small

overpotential of around 90 mV, accompanied by the generation of 732 pmol of formate after

electrolysis for 3 h. The amounts of formate increased up to >3 mmol as the irradiation time was

prolonged to 48 h and the turnover number was determined to be 2098 based on the loaded Ir

complex (1.43 pmol).
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HCOH €0 H,

151 86 9
1 0.1

1) ®) (6)

413 2% 25
2 Mes-IrPCY2 0.5

(96) ® (6)

330 24 34
3 L0

(94) (6) 8

200 1 36
4 0.1

(@) ®) (o)

34 31 9.3
5 0.5

©6) 10) ®

Mes—1rPPh2 8 @ 61

6 L0

(©0) 10) 10)

1830 147 108
7 1.0

) ™ ®)

4. fEm-EBE
ARFZETIE, PNNP TUDUPEERCNT 1% BA B AE &

T2% Ir $EARZRFOBHL COp it A Bz L7z, &£
FUVL, BT bpy FONE Mes HAEATHZ LT
e 2 XD Z LISk LT, e
—LERTRNF—, ELLEFINEDLT, &
NEHTRTOHHL(PNNP) Ir #5423 €0, 24338
TEOMREE AT L LA R L2, —F5, (PN\P) Ir
BrAA RSEAEE (CP) 12841 L7=[ (PNNP) Ir] /CP AR

(Y —F) #8EL, ZhbEH05 0, OKFE
LOBTTICRT AMEERE ORI LFME L2 (7 —
K : Pt MR . ZORER, (KELETO 0BT THE
WEEIER (7 7 77 =378 - >86%) 36 KL UYL
i (8.4 mA/en?) ZFERRU7=. SUGHHE (GEEHIINE
) % 3 IFHEAD 48 R & CIE L72BRIC IRk
303 mmol FTEALZZ &, MAMEDE N CO;
BILDH V) — e A 270 5 Z & AR LT

SHBOBREE LTI IO OFERLELN-A

TOMRAZS LT, (PNNP) Ir S48 - A
VEHA L AE DR D, KEBEFHRE LTHY, 0,
BROETTE Y LTH, X0 EtERE CEMEOR W
bONEHIRSED., A%ERETMREE LTE 0,
BROETLICRB T Dm 7 7 77— 09s%Ll ), fii
BEFERE 10 mA/cn?, B XL W IGHEELE THE =%
A CO T TH D, KE €O & EHAWD ATIHARGR
IZE TRV AN FRET LCA (Life Cycle
Assessment) Zii7= Y, sy THEDRFE—EEANNA 7Y
v NEMROBS & FBlA BT
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