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BUROEEDIHBEIZIT, Fkx 2= XX — L FROEENRLETHY , TNHDEEE LTH
WA R 72 EOLABREIRN EITEDN TN D, TR, NEIXFEEEGORER2EO(LARE
I L. ALAEBLOBRBEIC Ko TR L7e bR FITHERIRE L O T ER & LTS niTwn
5. FNOORMEMFROT- D, ALARENCIE7Ze < BRI ATRE e = RV ¥ — 2 EXERICFIH 3 2374
MWIRINTET, TO—2L LT, K=/ —%Hi=Yefilitic X 25 “E bR E=R T
EhTna,

AL T, TOHELE L TOVT =0 A M) RAEE U DUOBEA, &R, ARALE, [E AR
ERWEREFTR, Bb= v AR b a L b, 77034 B — AR E RS o BRI 2L T
ZU AN AV UUNBEAI LA G DY D Z LT, ARSI LY TEMbRFEEE T L,
—BLIRBEERTE L Z ERPEINTND, RIFETIE, FEERE THHECHin e EoF—
BEBRABMEZLZ T LI ICHE LS O A B S U CHiE LT,

FPOAE S U CBEE T L S A2 W RICE U CEERNC IR L7, HHE S-SRI ER S (H
FriE, R A ZER 325 2 LT 0 ZOREMEESCEIRN (L LTe, HEFEE D E0.1 wt%) 26
ZBEGOW%)ITT D & HHEF Fe FiAY a-FeOOH [ZHARL L 7=k & 72 5 2 & 28 EXAFS JIEIC L 0 Hh»
STz, S OIZHEREOBEE TN D 1202 T > 7= SEM-EDS HIEE/HIiL, HEFEOHME & i
FFEENT NI F RICHEEIN2 0D, HRENZEICRDIETNAITEZWET L LB DOLN
77o THEREE OB TIL, HEREEN —EMGB73K) B 2 5 & HEEFEN a-FeOOH 7> 5 a-Fe,03 ~
EELL, FNERIRHIC R bRBRETIEE LD Z b oo, ZEBIRFIE TN i
TS THRBL Lzt & . iDL 74K 0-FeOOH & a-Fe,03 & Eb 7= 558 $kHE 71 I Jfib
B EV COy il & IR A R LTz, £, M RLOMAICK L TH —EDMAMEEZ b
DI EEER L, LR FBWAE R A AR, SRR T L R Sl a-FeOOH., a-Fe,O3 ™D
ARG - —FR b IR FW A RN m < L ZAIUT SR LR SBREITTSSFFED FFE & —F L T\, ZDZ
LD ARRISRIZEBOTIEER EORE & LT o bRFBWERDZET b,

e, MO —EBSREE LT Ty, a,Ub b, =v v, i, figh 2 fiiisERE s LT
TV AR BICHE U, RERIC SR UIRFEITTIEEEZ T, oS, MEnOMREN RS &
WIEPER IR Lz, fHEF S U2 HENFE O E 138k & 13872 0 . Zn(OH)(NO;)(H20)=X° Zn3(OH)4(NOs), &
Wo o FBET =AU EZ IR L T\, ZHTHEEEZHNSETCHLED S, #HEED L
& T EF AR I ALK U 72 A ERARIZ K D WIS RN A 27 b v s BRI &, fHEFR OB
MEIZ T FNRENRKREL Ipolz, —H T, HFFRELY B SE5GAI12F,. —EiRE@73 K)
F T ERODTHEAT =AU EENMRREEND bOO, BIRIZ72 5 LTS (ZnO) 23 EF & 72
52 EDHAR X BREPTRE B bhote, ZOMEEIZHE, I bR FE =R TIE I L,
L7243> T, Zn(OH)(NO3)(H20)X° Zn3(OH)4(NOs), & W o 72 T AT =4 Ui bk FEiE T
ZIEPE 7 il & LTl T D & i LTz,

COXITAKELTIZ, VYo=UA M) RAEE U DU &AL bR SR TR ]
RE7R [E AL & LT, a-FeOOH X° Zn O3 TG T =4 ALEME I/ L, b, [H
Rl Re v B TILRBEIGL D DT =4 MEA L, fiEREEHIET 52 &
T LR FBERTTIEEZ SO D Z LN TE HA[REMENH 5,

i3« FRSCEEBIL, FI3L 2000 7 & 95832 300 354 1T ORI 572, b L <ITTEL 800 5% 1 FRE LT 7230,
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The development of modern industries relies heavily on the production of various energy sources and chemicals,
primarily derived from fossil fuels such as oil and coal. However, the excessive consumption of these fuels since the
Industrial Revolution has significantly contributed to global warming due to CO:z emissions. To address this issue,
researchers have been exploring renewable energy sources, including photocatalytic CO2 reduction using solar energy.

This study investigates a CO: reduction system using a Ru(Il) tris-bipyridine (Ru(bpy)3>") photosensitizer, an electron
donor, an organic solvent, and a solid catalyst. Previous research has demonstrated that solid catalysts such as nickel oxide,
cobalt oxide, or metal-organic frameworks, can convert COz into CO when combined with Ru(bpy)s>* under visible light.
The study focuses on earth-abundant first-row transition metal catalysts supported on alumina, specifically Fe and Zn, which
were prepared by a simple wet impregnation method.

For Fe-supported alumina, the crystal structure changed depending on loading amount and temperature. At low loading
(0.1 wt%), iron species remained dispersed, while at high loading (30 wt%), they formed a-FeOOH-like structures. EXAFS
and SEM-EDS analyses confirmed these structural changes. Moreover, increasing the calcination temperature beyond 873
K during the catalyst preparation converted a-FeOOH to a-Fe203, reducing COz reduction activity. The optimized Fe-based
catalyst exhibited superior CO2 reduction performance compared to commercial a-FeOOH and a-Fe20s.

For Zn-supported alumina, Zn species formed molecular mixed-anion compounds such as Zn(OH)(NO3)(H20) and
Zn3(OH)4(NOs)2, which remained stable with increased loading but decomposed to ZnO at high temperatures (>473 K)
during the catalyst preparation. This structural change from molecular mixed-anion to ZnO led to reduced catalytic activity.
This study identifies a-FeOOH and Zn molecular anionic complexes as promising solid catalysts for photocatalytic CO2
reduction, highlighting the importance of hydroxyl groups and anionic species in enhancing catalytic performance.
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