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Thesis Summary (approx.2000 Japanese Characters )

SRR RiE TE, HENDER~OEBETEASCHKRESEBEB TORFBEIZ & b 72 O il

IGEARET DHRN L RHT D, 25 OHRRIT4EEIRRFE A /EH (metal-support interaction,
MSI) & R E ., F OEERSARIAOMBUSREIREE D 7= DB < DIFENTHIL TV 5, LaxL., MSI @
FTHRESINTWAHEDI ERBIEMTH Y . EWoKEILW &\ o TRk LA O fRR R
LEBAEBO MSI IZHT 58RI R, &, 7T UE=T AR RO RSB WT, B
Wok Tk, B %E Ru OHEKRICHWD Z & C, KR KEL TOBIF 2 iem Btk gk
IR TR E SN TR WRERZNCEEN RH SN TnD, 20Xk 53R~ 5, Ru &HIKT =4
CHOMAEERCE DT =T AR DROIREBEICER L. T =4 v E TR H, N EOHEKRT =
T B B RS ORI 2 SRR B & LT,

B—E T, RutHEET7 =7 Gk - offitits L e S ICBR I 2 &R AR A ALVE R B3
HEM LA F LT, Fo, AREOE R LOWREERZ AT L B E iR,

TR, RuUAHIKELZEAE AR S & Ru i+ A XOBRE T, HERS BRI DO RERRE %
P L. BEPLEIBOEIC S BB EN RO 7-HE Ru B FOWE -BEIT XL X—D K/ H 5
RupiFH A X&FM L7z, L TSTEM RIED D RubiFREAZER L., TROZYMH AR LT, %
R ED Ru BETOWE BT R LX—DKE X, RuUBKET =4 U REFHEORIIE CasNy >
CasSi >> Ca0 > CaF, & 72 5 72, STEM % W 7= 812212 X 0 15 & 77 Ru DR 1T CasNy, CasSi Tl 1~15
nm, CaO, CaF, ETi 20~100 nm & 720, WHE-BEIT= R LF—0n OG- HmE —HK Lz, £7-. Ru
BT P A RITHRO LR EHRBIETE L o7z, BEXY ., ol FHRE TIE/R< Ru KT =4
DO REARE NN T RE IR T AERTHS Z L. B, RuBFFOWET R —
RuBi FEEDIBIE L 725 Z L &t & LT,

¥ =2 Cl%. Ru HEF CaoNH iz =7 =7 AR O KIS 3 L OV e % %58 LR
BORICHESCE - FHAR L I 70X 2T 4 v 72TV EAVTHANE, EREFEIZESWHEEEN
5. RuUCu,NHIZ L A7 v =T A OGH% Ru/Ca,NH REEEIRE L, 7TV E=T HAROETD
Tt (BREH T KES B, NHAAE K, Ru R SEAEREKERME V) ~DKEOBE), 72
L) BHBIILTT, £12. BRSO 21T o712 2 A, RuERE/KE AT, O)ETE
NI & AEFBHOIEMEAL, ()RAEREASZZ WV NH B, (i)Ru RS FEHE Vi ~DKFED
BN X AKEWHEMHNEELEE LI L2 RAH L, RIC, FFEHEHEN OB LN-AE
S OIEMEA L= R L — 3 L OYAIREE - BRIREE « KAREBICE T 54 F B L O A sk o0 43 id B %Kk
EESI7axRxT7 4 v 7 BT NMIEY, SRS HEEEREZ ERESNTZEEDF — 2 F—N
—HE(TOF) & RH1=, F—FHEFHE LI 70X 32T 4 v 7 ETANDE TOF OIS, NH; JEEA
HHEBETHLAL R L, £, 56N 7 NH;JERLD TOF IZERMEA L HHRT LD,
ARG CHRE LT SO Y ENE ST 6T,

FIE I, RuHERKFE(Dfc BT, BEHAZBRBVOIZIET =4 B FRRET D720,
Ru ~DBFEAZEAZRTIED, RuFmEICHE LIZKEEL HE L TERYIALKEEFZZIHT %)
BrEHo, £ T, INOLDOKIGERET D Z L2 BWIZ, BEBERE(TM)Z Ru lZ K—7 L, Vadak
TRV —R0 Ru/ZKFE LT C DK E DR ENTE AL BERE DF ) 2 55— UG IS L 0 #37-, KT
R E UTIE CapNH Z38BIR L7z, TM & L ThE & 72 3d-5d OBB AR 2B L&D VAR 11 F¥
— KRR & 2 A Ru L ARV AR A RET 2 2 & T 5 OXai B HER 4R (Sc, Ti, Y,
Zr, Nb La, Hf, Ta) & % BB 4 )8 (Fe, Co, Rh, Os, I THH Z L2 RH L7, £/, HERALTWD Ru
& TM OFERA Ru/CaNH AR HEIZH T B KFBERMAER T RN X —DIIEL 25 Z LB yhoT-, FT-.
ZNHDOTM @ 9 5, Nb, La, Hf, Ta, Os, Ir |3 Ru-TM/Ca,NH [ D /K E BB 2 HA Ru LV IEET 25 =
LN TEDRZ AR Lz, U EOHENS Ru x4 2872 TM O F—E > 7%, Ru/KE (LR
I COKERMAERB L OKEOBREI AEHEL 5 5 &k L.

FHHETIE, RufHEF CI2A7:e B X G EHEF 2 L C12AT:e- 2 W=7 =7 0 fRksis 2 55—
PREFEL L EBR OSSN Lz, 9. RufBE CI2AT:e il 7 o & = 7 4 fRFEAE & 5 — R L




LU, ERNSIEERENTVD CI12A7:e D Ru ~DEBTEAIT L D N-N FfEA RS O R
RE2 R EIC LV FEIE LT, RIS, CI2AT: e DR Z W= T V8 = 7 Sy fRkshs 2 5 — R B 344
WX V-, Cl2A7:e M TIIE L7~ NH; O N-H 252 L, NH RIS L NoHy & 720, &
SIZN-HBZNEZ Y No &b, F- AL HIZHEH G LTREL, TNORKIET A L
THy & LCHBEST 5, RIZ, F—REFREIZCE Y PHIS N CI2AT:e W 2T V=7 70 Rt o
KRR FEFEZRA Tz, 600°C FREN SO TN biEtEE /R4 Z &, 800°C TKIGHE D C12A7 7r—
WX NH FEE No BV IAFENTWAZ LR L, 72, o O FOEMITFHETHAZEHHL
MLz ZOREENS ., NHARIIG T CI12A7 D7 —V NIV AEN., ¥ —I N TR DG

(N-H BRZS° N-N HiER) T T A2 RBREN R HE ST,

EARETIIARMEBICRB T DR E2MIEE L,

75« FSCERIE, F13C 2000 & 3630 300 FEA& 1O M 5y, b L <ITRIC800 354 1R L T<72&uy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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Thesis Summary (approx.300 English Words )

The role of the interaction of Ru-support’s anion in NH3 synthesis and decomposition using Ru-supported
catalysts was comprehensively investigated in this thesis. I clarified the covalent bond of Ru-anions such as
Si*, N3, 0?7, and F~ for the anchoring effect of Ru particles on supports. The size and shape of the
supported Ru particles is controlled by the covalent bond strength of the Ru-support’s anion. The strength
of the covalent bond of Ru-anion is determined by the energy level differences of the density of states of
Ru and the support’s anion. Moreover, the anionic electron and H™ on supports changed the reaction
mechanisms of NH3 synthesis and decomposition using Ru-supported catalysts drastically. I also clarified
the role of the anionic electrons and H™ in NHj3 synthesis using Ru-loaded hydride catalysts. The critical
mechanisms for the promotion of NH3 synthesis were unveiled as follows. The anionic electron injection
into Ru promotes the N, dissociation through the back-donation from Ru to N, ©* orbital. Negatively
charged H (H*") becomes stable at the Ru/hydride interface rather than Ru surface, which can prevent the
hydrogen poisoning on the Ru surface by the H migration from Ru surface into the interface. Besides, H’~
at the Ru/hydride interface facilitated the NH, formation at the interface. I also clarified the role of the
anionic electrons in NH3 decomposition using Ru-loaded electrides. The anionic electron can promote not
only the N> dissociation in NH3 synthesis but also the N-N bond recombination in NH3 decomposition.

Besides, negatively charged Ru by the anionic electron injection also assisted N-H bond cleavage.
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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