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ABSTRACT

In order to calculate the relation between the hydrogen and the hydrogen absorption metals in the
atomic level, Embedded Atom Method(EAM) is recommended. In this study, we had constructed the
EAM programs from constitutive formulas and parameters of the hydrogen and palladium for the purpose
of predicting the expansion behavior on hydrogen absorbing in the geometric shape of hydrogen
absorption metals, as palladium bars and plates. And the EAM analyses data were compared with the
experiment data by using electrochemical method. As results, it is note that the expansion rate in
thickness of the palladium plate model by EAM analyses is about 4 times larger than width and length,
be similar to experiment results. Also, in the microscopic and macroscopic level the expansion behavior
through EAM analyses show good agreement with experiment data.
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: total number of atoms
: atom number
: total

=

[ ==

1. M

2, A A= (Alternative clean energy)
A FaoYAE A At A A7
Yo nYFLAFRA, FETLRIE FaA
Ao So B3 ApRAge] FAE Fx g

FAstE(Hydride) ez S5 @144 U
9] 442 (Hydrogen site)o]l 45 #Foz
dtAFA HAgetr] Hs Bag Fd TR T
4 A7 (Hydrogen absorption alloys)e] 712
o] gurslA A3 Yo, olgF F4A43t
of $20 A% 2 WEo] fE F& Wy’
o, w3 1o FAaAFEE ol Eolve
A ob#l g AA] @ dov, 1
TEAQ 4L FaYAe F5UAF Abolo #

AzA A-2AeEe] A7t degolr.

ek 72 2 718 F5ARY 04?011
o] AP W o] 9|, AA}-EAg
a4 T Z4E FAEA A7 A ‘%E]
AR-BAFE Aol €] °1]L11] HAE
e YA 7 Fses ﬁﬁﬁgi
g ol&3le ]*PHWML Fatstst
ATt ZWH o}

UU

_.4

7 gL
1

O
pis
[e]

=

e
T

ME} .

%
X

—Hﬂ
Eﬁr—oi

ol
o)

L o lo o
ol

o
b

ke

A2 X o pE

ol
i

jad)
I Mr oX i
o

omd o ok
Moo
lo
= :10
>
s
Lz
_CZL
v
)

o
1
o
2
ot
i,

7h o of gk,

A3 @A AMREE FAEH
A8 Ay Bz whHo]l Embedded
Atom Method” (] SlEAM)o|t}. EAME 2%

).

=

L=

o
palt
l-ltt

Ni

ju s
8t 2(Density functional theory)®g 27102
w&Ae FR e A F&9 1y, E‘?ifﬂfz},

ARG Tz, 280 F49%9) A5G

Trans. of the Korean Hydrogen and New Energy Societf2007.9), Vol. 18, No. 3

01]*15 &l Fae) Al g W
sﬂ*ﬁom A% A7e) Agoz, BEI
B3 EAMTFASA A 9 FAur Aol o]
2 AMg3He] /e EAMZRIdS o) &8
Lekhg BAS BA FASNYED FaA%
AT AT AR E FHYE Fol,
ol Wy o R Favt A% BekE @
o AlgHel dydstel vmste] Er.

o?.L’

2. =XIoHA 2 A

2.1 EAM =2 ]#

o

2 HeHdE EAMS HEids At ¢
oJgozRY frs] o= A= EH<] oy
E 7HAREA, ZgAola, BEetA AL ¢
UAE A 7hed e d#A e EAM
of #3 AF=EERTH BeF 9 a0 B3
EAMTAY, A8 a8 ZzIaddl #std
7heFs] A Eh)

FEAC dg Folux] AL 24 EAtg
x| & oj9jel] F&ERAS AAE Atolol AR}
2 AYa] o8 283 gidedA Feor 7
289, A (D3 29

o
714 N2 A48 929 £ /A, 1% j= 4
A8l M3, Ry AAHS jAkole] Ao, Dhi“l“: i
el AAE ALt FHLA o HAd R
381 Fe AR ETE phi?l 319 92hE A
shed 2839 gulgdol A (Embedding energy)
golth. ¢y Al RyTHE oA e 4A7e 2
A3 3. 2-4-(Pair Interaction) LA ojt},

2A 52N P f 54 8} (Etfective

257



dAHsS - 2&U

il

charge)9] 7]318t4 HFoz AHE&HH 4 (2)%
Zt}.
ZAR.VZ \R
¢ij(R)__r( l/) I( y)
R, 2
Fabgo) e gaAs e 4 2-)F 2k

Z(R,)=27,(1+ R, 2-1)

Fad B FaANYE 4 (2-29 2o
Z(R,)=2ze ™™ (2-2)
47|14 Rj=

Az AgolH, g AT
e Z=10, 0=1.8633, B=0.8957, v=13} 21, 4
o) AFge 7=1211, a=2.320]t}.

2
T

EAR97 19 dFE FE FH dAE FA
WES FohE AR A FA BE A3
dhstel FAE Foll, FHAAAN A iol A
28 AAB=S Pobvl, AALEFF e A
(3)34 2t

3)

Z—]X =i =N

=2

59 Dawgo| sAE9 dAl=
A9 ALz thated A3 4 (3-1)3 2t

P,-“(r)=NSPS(R.,-)+(N—N&)/>§(R¢) (3-1)

ZEF9 44 N=10, Ni=0.8478 U= A A=
Table 13 2t} 999 Yx a 2HH RyjvtE ©
oA o AXNATE A ( 3-2)% 2,

2

1
- z Cirij (Rij )

ps,d :4” -

(3-2)

258

ZEfl - HY P

Tablel Parameters for the atomic density of palladium®

i ni ¢i | Ci
4s
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2 1 61.90983 0.02424
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a) Palladium plate b )Palladium bar

Fig. 4 Photographs of the palladium specimens
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Table 3 Results of an experiment and an EAM analysis on a
palladium bar in the macroscopic level

Table 2 Results of an experiment and an EAM analysis on
palladium specimens in the microscopic level
0.0 1.0 1.0
Diameter
0.7 1.053 1.050
0.0 1.0 1.0
palladium bar Length
0.5 4.024 4.026 0.7 1.052 1.050
0.0 3.89 3.89 0.0 1.0 1.0
palladium plate Volume
0.5 4.023 4.026 0.7 1.157 1.155
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Table 4 Results of an experiment and an EAM analysis on a
palladium plate in the macroscopic level

Expansion ratio
Dimension H/Pd
Experiment EAM analysis
0.0 1.0 1.0
Thickness
0.7 1.115 1.10
0.0 1.0 1.0
Width
0.7 1.017 1.023
0.0 1.0 1.0
Length
0.7 1.013 1.024
0.0 1.0 1.0
Volume
0.7 1.147 1.150
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a) Palladium bar b) Palladium plate

Fig. 2 Surface photographs of specimens before the
hydrogen absorption

b) Palladium plate

a) Palladium bar

Fig. 3 Surface photographs of specimens after hydrogen
desorption
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