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LRI A BN T2 KO3 RSO COLE TE RS TR R M = L F — 2 L5 oL - L JE
HFBEO—DL L THEAICHIIENMTON T E 7o, ZIVE TITKRDHESS CO BITIZIEVEZ R T4k
DL L RON->TEY, ZOTTHERAT T 2 H A MEEEZ AT D603 8 O G 2E
TR I TR E OREIRAEE I R L7 R e YR M E 2 R T L E B IER A ED TE T,
LLARRS N THE SN TWAEIRNT 7 204 FEED L N Bt Th Y . %
AN LRI T D2 ENTERVBEZIZ TS, KT R AT —OHNFIHOBENS,
AR ATREZR IR~ 0 7 A A MR O BRI S h b,

AT T, BIRIEE D & DT ARG BRI R ORGSR E2 B L7z, ZAUE ClLaiiit
JERD e & U TR EAMEINIES AN DR TELZ EIZER L, BIRXe 7 25 1 Mk
EHT LDMEADOERITED AT, EHITERLIALEY O THESEIRE FICI T 2 bR
PEZ BT L7z,

BRI, CPEREAEE O R EBEERRD L EBI, RIFROBREMELE LD
7=

B2 ETIE, BIRSa 7 A1 MEEE AT DBEE/Y LiLaTa,0N OERL, B L OKLED
ORI TSI D R EIC B L THRIET 21T o 7o, AMEEMITEIR -~ 7 20 A MEiE
EHTOMENMDE L THREN STV, BBRTIIAHMSAEENTEY, H—HTOHM
TR SN TW e holo, EZOMMBEE LGNSR0 TRd 5T, FIBRIEEEEY O
BUFERC B PR 2 SENT ST L7k 5. LiLaTay0N OARICHKTI L7z, Z @ LijLaTa,06N &
Ru(IDERSE AR OB AR Z T L, AHIABEO 7 & k= b U L CRABER CO, BITRIE 21T -
Too FOREE, FIHDERGHT L0 FBOEERIRICAER L, AESERZT ' M VI MY LHIZE
WCHHRIEIRESIC E D CO 2 Fe~LE LT Dl s LTI 22 L2 R L7, £/, 2
NWE CTRAMIGE R ORI e U CE VDN TE Bl e 720 A MEEEZAT
LA & Y COLRITTLZATV, ZDOIEMEZ I L7z, § 5 & LipLaTa,0¢N 23 K 0 @it
fETEPE 2R U, IR e 7 A A MEEZ AT DB BT ARG E R O el & L
THERET D ATHEMEASRIB S U7z, WRICHIER BIC & 0 BE CIEET DK B AL & Uit s
DWTHR AT - 72, KERAEOBEE L U C Pt/ R 12 3% w12 HHHFF L 7= LiLaTa,O6N 13,
AR ) —NEBHGARE LT KRFERAEICIEMEZ /R L, LibLaTa,0N 2 /KER I8\ TH Al
SIRERI O RFEFASCRBEE U CHBiET D 2 2 R Lz, —J5, JefBESUG% O LiLaTa,0OgN
BN LI & 2 A MEZEO RN OB DB S A7z, FEMZRMRETOR R, RMEEWIT
KEHE T, FRITBIERME T CRLZETH Y . AIEERINAET 5 2 L B3P LNk o T,

%




B3 BT, KERT COREERR EEHME L, BBOBRSe 7204 NIERE LY
KoLaTa,OgN DA%, 38 & OV O YEflBERFE IS B U CTRET Lz, RMEEWIT— i E2 o &
RFIE TR SN o T2 J@ika 7 2 5 4 NUEE{EY) KLaTa,07 Z FilRik & L THWD Z &
T, KyLaTa,0eN O EFIZEE) LTz, fx D434, 38 LT Rietveld fiFHTIC K 2 b b S i % (L O fb
R, KoLaTayO6N (XEZERI KT LIz a7 A A MEEEZBE L THWDLZ LR LNE -
72 F72 K LaTa,ON OKIFIR T COREWZTRI2E 2 A, BEO KB HICA Ao LT 5 b
DO, JERm T AT A MEGEPAHRRIUIHER S D Z LRy | Bk T A1 Mg
EALW DK P TOREM.Z M B35 2 LI LT, KoLaTa,06N O 7K EERR H C D R AE I B
TICBT DB A RFT L2 & 2 A, Bl L CPt 2 MEFT 22 & TA Y/ — V&2 E ik
HAIE UToRFBRAERGIC, £72 Co0, #HEFT5 2 & T Ag 2B TR L UIMEBERAELIED
W FCIEEZ R Ue, & B2 Pt 2 /KB R A BAREE L U CHLEF L7- KoLaTayON O HAZHARIE, T
BEABERE LT KRFREMISICHIETEZ R U, AKFEHAE OGN K O BE 20 ik &
LT I0 U Emnb D & 7otz ZORERITEIRANe 7 2 4 NERE AW B3 KEERFIZE
WTHIERITEN I IS E RO el & U CTHRET 5 2 & 2R LTV D, I EIIIC Pt & FHLEF
L7z KoLaTayO6N O H ASHA MR 2 K A el Cs % R &R L 7= Pt #1FF WOs 2 R ARkt
fitlfe, MOV Ry 7 A%EBFAT 4 =—2—L LTHWSZ LT, AL X 5 KkD5E
Aoy R B Z R L T2

AT CIHIARMROMRBEEZRIE L, SHBOBEIZ OV TR,
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Semiconductor photocatalyst has been intensively studied for water splitting and CO, reduction
applications, and it is suggested that layered perovskite family is a potential material owing to the good
performance and unique photocatalytic characters originated from the layered structure. However, most of
them are metal oxides and inactive under visible light irradiation. Therefore, it is desirable to develop
layered perovskite materials which can utilize visible light. In the thesis, layered perovskite oxynitrides
were synthesized and the photocatalytic performances were clarified under visible light irradiation.

In Chapter 1, the research background, issues, and purposes of the work are summarized.

In Chapter 2, a layered perovskite oxynitride Li,LaTa,O¢N was synthesized and the photocatalytic
performance was investigated. The Li;LaTa,O¢N was successfully prepared by optimizing preparation
conditions of precursor oxide and nitridation. The resulting LiLaTa,O¢N was combined with a Ru(Il)
dinuclear complex and photocatalytic CO, reduction was carried out in an organic solvent. The hybrid
material drove CO; reduction into formic acid with high selectivity and the activity was better than ordinal
3D perovskite oxynitride counterparts, suggesting a potential of layered perovskite oxynitride as a
photocatalyst. Moreover, LiLaTa,O¢N showed photocatalytic H, evolution activity from an aqueous
methanol solution. However, the compound was found out to be unstable in an aqueous solution.

In Chapter 3, a new layered perovskite oxynitride K,;LaTa,O¢N was synthesized and the photocatalytic
performance was examined in aqueous media. K;LaTa,O¢N was successfully prepared from a layered
perovskite oxide KLaTa,O;. Furthermore, it exhibited an efficient photocatalytic performance of H,
evolution using I as an electron donor even in aqueous media. Finally, it achieved overall water splitting
under visible light irradiation in a combination with Cs modified Pt/WO;.

In Chapter 4, the achievement in the work and future perspectives are summarized.
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