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Pd has the property of absorbing hydrogen. Although Rh and Ag, which are next to Pd
on the periodic table, do not absorb hydrogen in bulk, they have been experimentally
found to absorb hydrogen when they become alloy nanoparticles, suggesting that AgRh
alloy nanoparticles have an electronic structure similar to that of Pd nanoparticles”. The
purpose of this study is to perform molecular dynamics (MD) simulation analysis of
hydrogen diffusion in Pd clusters and AgRh alloy clusters. In order to obtain the
interaction potential parameters, we performed relativistic quantum chemical
calculations. The effective Ag-H and Rh-H interactions obtained by quantum chemical
calculations were about 40% and 80% of that of Pd-H, respectively. From these results,
we speculated that the reason bulk Rh does not absorb hydrogen is that the nearest
neighbor interatomic distance is as small as 2.627 A, and that the widening of the
interatomic distance by alloying with Ag, which has a larger atomic radius, is one of the
reasons for the hydrogen absorption ability of AgRh alloy nanoparticles. To see the effect
of hydrogen on the interatomic distance, MD simulations were first performed with metal
atoms only. The results show that the interatomic distance increased with increasing Ag
content in all Ag-Ag, Rh-Rh, and Ag-Rh. Simulation results including hydrogen will be
reported at the meeting.
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Pd i3/KFZWINT 2 EH %2 Fr> T3, HIAK T Pd OXRICHLiET 2 Rh & Ag 13
V7 TIRIKEBEREBRIL s, 8T/ Kich 3 EKEZWINT 5 2 L EERPICR
OhoTEY, AgRh &4 F 7R3 Pd F /7 Rt L UL 2B S 2o 2 L avR
BEnTnw3 YV, KIFFEEOHMNIZ, Pd 7 724 —& AgRh 47 7 A X =tk 5K
FHONTEHYMD)Y 2 aL—va VB2 ETT 22 Th 5, HEMERET
VYNNG A= %RKD L0, HNGRNE L ERTE R T o 2, BETLYEIEIC
XoTH LN Ag-H & L O Rh-H BIoFUHAEEHIZZE N Z i Pd-H 0 4l X
UHI8HEITH o7z, TORERD S V7 D Rh 2KFEE R L 7\ D 1%, el 1
PRAEDS 2.627TA /NI WD TH Y, R FEOREVWAg L ARLT 2 LiIcLoT
JRFEIEBEA A2 5 2 & Y AgRh &8 7 R DI/KFIRERRED — K <H 5 L HEHI L 7=,
KB X R THEEEE O ELZ R 2720, BLOICEERTOATMD ¥ Ial—v
a VEITo 7, fEiRlE Ag-Ag,Rh-Rh,Ag-Rh Tt B\ T Ag DEIGH S T &R F[E]
PRI R otz KEZEGDEV Ial—v a VIFRICOWTIIYHRET 5,
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