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SREREEAMIAEO—FETHY | F—aE & E _SRBIHAMICELS L2 EA O MHEEZH LT\,
H4 B0l i O BRI G472 CITIEA b W R HER 2 7R+ 2 LM b T 5, filifERZhE L
TWHRET & L TEFER & SMEENERN EICREB SN TWDES, 2D OBER DS EEEEIC G 2 2 8
ZPSE L TSRO IEMIZEITIE & A EFE LRV, BRI B Rt Wit ) 2 E TR & S dsn ZK
NENENBEEEICE 2 D BEZHLNITHZE2HME L, LLFORBTE1T o7, 1ZUHIC, FEHEFPd %
EREIEA Y % AV HomDy 2SN 3 TR HIRIE & BTS2 RS AR 5 2 D B A it L7,
F7-. FEEM L7-HE Pd REEMILEMERWE 7 2= AT EFLUkBELE T I VK FEIC LY . Pd
R B A O N EEE & R mEAE S AR I R TR R R L,

IZ DI, FHEHEEFDO Pd ZRERBEULEVMB L OESE2 T — 7 ERIEIC K > TR L. Hy-Do ATHASUSITRT LT Pd
F4 B LAY ORBERRE 2 IR E L TV AR 2 RS R L OE HIREOBL R DR 21T o 72, T ORER,
FUSDIEHAL = L ¥ — LARE T H D d N2 RHULALE & OFICHBEBIRER S 5 Z E N RH SH. d 23> RHFML
EMET VXN 7 T 5 EEH b= R VX =K L7z, Z3Ud Pd REBRLEY DOKFAISIZEB
T d N2 R 2 EBRIICERE LT Wl OREB TH 5, F7-, Pd RZEBEULEWIZBW T, DFT #HEICE - T
XPS NS ROIAME T H DN FHEEAZFHBTEX A ZERHSNITARD | ZOWRITERE R L HHHEOX v v
TERBDHEOOMBAEE 2D,

WIZ, A=y 7 @fEE AV Pd RERBILEY O FEEL & AEERICOWT, 72=ATEF LD
KRBT KT BRI TTHE L NEEED B LB L=, Pdn &BRELAWICH L THE =R A T 2 M i-bL
Ny VEMEEZEHT 2 LI o T 7R roRm LICEH L2 In 2B =4 BICERT 5 Z LI LT,
FBaDxy T2 VE—va ORNS, T /R TRBOEBRILAYEE IR ST Z Lidnx, &
o L7- 9 = 4BIT T R TRE LICHEA L TR Y . Pd DR FEFIIEREITOLD L —HK L TWAZ L2 50
W L7, ZOMBED 7 = = L7 v F L U KBRS B RS E R U7z, Pb @ U 7= ARig 3 & gami & 145
DOIENZRT—F, BRKFEFHEDRBEEZF KT L, MONAFLUBBREZRTIEEZAM L, ZOX57%R
UWEME & B ROK FAE OIIHI O W SLITRERE D Pd R TIX R S R0 T HH 22 e T 5, £72., PdZn LISt
O&ERBEULEWNTHR L TH Pb EHEZITV. NS EELEMOI MBI EIC 52 2 BERF LA, Tx=
T EF L OKREHE IO SBEL DS IR L, —h, RETRIIBRUOKRFLEE IR HEY
BHZENHLME o, TNHEDFEREMNL, 72T F LU OKRENICKH LT, NEOEEEESBRLE
W& REOKE SRR E Z ROt N A2 ch 2 Lk s,

IHIZ, KSROIEEE LT, 7 I VOB LK BERISIZH U TH I AS=y 7 EEEIC Lo T L 72 il %
WAL, WNEHEE & RGO AR I RIE T B R Lz, fix ORIC Lo TE#B L7z PdPb &ERFE1L
BoOHh T, Bi B L MBE R S S VIEE A TR T I L AL L, Eo. R L - AR O &
OAEMBEE D b EWIEEZR L, @TEEOER IIFRENEICER T 2R RN 2R HMETH D Z EIRB I,
F7-.Pd L EBON 3:1 O&BREEAWIT LT B BHAEIT - il I nF i b SVEEE R T D LR R
HL7z, LEDKENS 7 2= AT ' F U U IRFORER L IR RAIC, 7 I VB EBKFE IS L CIENEEE
MHLEH NGRS 5 2 DB/ & <, REEE D MIEEETEIC BN TH D 2 L 2H LT LT,

PLE, 2B OFERIZPd R BEILA I DWW TRV ER & SIS R 2 RIS 2 FIEZBR L.
Hy Dy 2SS, 7 == T8 F L kFE, 7 I VB EBKFR ISR 2 AR OR ER -2 H LM Lz b 0
ThO., ZOMRIIEROEBELAEY L 0 bENT-AEAEH 2 R OBRBEICERT 2D TH 5,
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The unique catalytic properties of intermetallic compounds can be attributed to their specific crystal
and electronic structures, that is, well-structured bimetallic surface atomic arrangements and
electronically modified active sites. However, few studies have independently demonstrated the role of
the electronic and geometric structures on the catalytic properties because it is difficult to separately
control the electronic state and geometric structure of intermetallic compounds. In this study, the effects
of the electronic and geometric structures on the catalytic properties for Hy—D, equilibration were
investigated by using bulk Pd-based intermetallic compounds. Additionally, a series of Pd-based
intermetallic nanoparticles with their surfaces modified by the third metals were prepared by applying
galvanic replacement reaction. The performances of the prepared catalysts for selective hydrogenation
of phenylacetylene and aerobic oxidation of dibenzylamine were investigated to understand the role of
the surface and internal structure in catalysis

The detail characterization of the prepared catalysts and the kinetic study, as well as the estimation
of the reaction mechanism by DFT calculation, revealed the following results. The electronic structure
was dominant in the activation energy of H,=D, equilibration and the activity of phenylacetylene
hydrogenation. For these hydrogenation reactions, the electronic effects of internal second metals
determined the catalytic properties. Meanwhile, the surface geometric structure controlled the suppression
of overhydrogenation for phenylacetylene hydrogenation and the activity of dibenzylamine oxidation. In
these systems, the steric hindrance caused by non-active metal species with large atomic radius adjacent
to the active sites changed the adsorption structures of substrates as well as catalytic properties
significantly

In summary, the dominant factors of catalytic properties for hydrogenation and oxidation reactions can
be determined by the accurate design of active sites based on intermetallic compounds and the systematic
comparison of the effects of non—active metal components.
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