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Study on Correlation Between the Structure and Hydrogen Storage Properties of Palla
dium Nanoparticles
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Palladium (Pd) black and three kinds of single crystalline cubic Pd nanoparticles
with sizes of 12, 20, and 40 nm were synthesized to investigate the size-dependent hydrogen storage/releas
e properties of the Pd nanoparticles. A hydrogen storage capacity of Pd nanoparticles is identical to that

of Pd black, although it was found that the hydrogen atoms once stored in the Pd nanoparticles are thermo

dynamically more stable than those in the Pd black. Both entropy and enthalpy changes of hydrides and in-s
itu XRD measurements support the above observation. On the other hand, the single crystalline octahedral P
d nanoparticles have the similar hydrogen storage/release properties to the Pd black.



3~40 nm

in-situ XRD

seed-mediated
Pd

PDF

JPARC

in-situ

PCT
SPring-8

(& 12nm (b) 20nm (c) 40 nm

Pd TEM
Pd
Pd 12 20
40 nm
Pd
PVP PA(I1)
Pd
TEM
Pd XRD
(200)
{100}
PCT
Pd Pd
Pd
Pd
Pd
Pd Pd
12 20 40 nm
Pd
Pd Pd
{100}
20 nm

Pd")' Pd* (sz' (‘Pd""

(
5-9-3-0-¢
B (100} [ {111}
Pd



Pd PCT
Pd Pd
Pd
PCT H/Pd=0.3
van’t Hoff
12 nm
Pd
Pd
Spring-8 in-situ XRD
Pd Pd-Pd
SPring-8  PDF
20 nm Pd
(a) TEM (b) SEM
,E‘ FAEE A_JL R . (1)
g | Erm }\ A N
oParet | | | L. 94
20 40 80 80 2014/3/27
26 (degrees) 2
26
Pd 2013/9/5
20 nm Pd
XRD 3)
4
Pd TEM 2013/6/14
SEM
Pd (4) T. Teranishi Nanoplasmonics in Inorganic
X Nanoparticles ~ IUMRS-ICEM2012
Pd fec 2012/9/25
(5)
30
7 1 2012/7/7
a N b .
_f.,?'l \\_M__ 100 kPa. 100 kPa
__,_./\’\_M_ ”_m_l_::d_a__ N e, 10 kPa (1)
\ gy ' 2014 6
— ._.,",.—..-*'/r\\..._,ﬂ.:ffl" . \ 4 0.3 kP
- j\ ot T
O kPa (1]
== : 5, “SE— AN 0 kPa le)
V5 740 745 T80 185 760 135 740 148 185 185 B0
2Theta / degrees 2Theta / degrees
(a) 12nm (b)40 nm
Pd
in-situ XRD



http://www.scl.kyoto-u.ac.jp/~teranisi/
@

TERANISHI, Toshiharu

@

®



