(B8] §F5idix]83)3|
J.of the Korean Hydrogen Energy Sociely
Vol. 5, No. 2(1994)

Pd uhete) ) Wstel A% S48k §4 M

£

!

Fegistn 8w
ZYx FHA BA2F 192-1, 200-701

Thickness Dependence of Hydrogenation Characteristics
on Pd Films

Young-Sin Cho

Department of Science Education, Kangwon National University
Chuncheon, Kangwon, 200-701

Abstract . Thermally evaporated Pd films on substrate were hydrogenated upto 1 bar of hydrogen
gas at room temperature. Thickness dependence on hydrogenation on Pd film is examined in
the thickness range between 60A and 800A. Hydrogenation kinetics of thinner films(thinner than
5004) and that of thicker films are different. Thin film(thickness < 2004, substrate temp. = RT)
showed recrystallization due to hydrogen induced heat. Hydrogen was absorbed by chemisorption
process in a phase of thinner films, and diffusion process in o’ phase of thicker films respectively.

.M B

48 XPs v FHL d7HA Bolgt &
A2 Jer R vk 53] vt Pl o] S5 471
F4E4 998 (bulk) ME £ F Qe v 77
Wale] W& size effectE VY & Uk Fold
Aad e g7 ole 83 3% 23(22%
2R, HAF, F4F 25 FAheA 4898
2ol e 4A FHE = Q3 o] H§ 2AAA o
AHAAEL o]8 HFo) T8 AEE] "k

FEAZEF T Fa9 FEAEE AN F2
Z1de]l Y v BEBEA, €4, )6
oJated 4A poisoningH o] F4 FF, WE HEO|
Fojx)A @, olF WA|37] 3t BE AHS
Pd wetg REwute g AMgsa ok ey Pd
vha} 24 o i3 A8, W7 FAo) AR
A7l QA 7] | Pd & RS Ao R
§ 74 vt gystem™9] 49 EHE AFFHo=
E43ed g2 oEge] AN ASARA d7H
o}x Pd ¥uhe F2 olgle] EEF 540 ol

_— 59,..



Ehde 10004 4 o142 Algo] ZEsIic) o]
AYoM e size effect’} FEF FGolA o&|71A]
FA 9 vetgg AFale A2, 094 17147HA
F4 4L HIAIFIHEA Pd wehe) 43 E4S
ZAQst ek vl FrEe 40 %] 73] A7)
7ol wpakel A3} Wzl 4 e 548 A e
4 4y Hs 23 3o YL AHEE 5 Qv 4
TE9 PdY] A7) ¥IAGLE £4 T o 0%
AuaPsleg vt Alge] A7) BN &3t
Pdutete] 43 548 BM3AT P £4
F4 w2 B9 (kinetics) 9] 3ol v)X)s= of 74|
FEgE(gu A7 2@ Aol F4 Y, 54 FF
wE g 5)E B4

2. Alg{ul

Ultra high vacuum(UHV, IF % 1077 torr) Well A
7|9 ol "wajr] ¥et-g thermal evaporation'd 2]l
oJ8te] FERAIRICE vt Fejrt 0.8mm X 10mm
A7} HEE F& vp23E A8 AFg 7
He] 5 g AL 350TLE Jgo 2HAAM
vtehg A Asle gL r e Hale wE Pd wete
83 54 ¥3lg SYsAoh

Pd 49} 5A18(F1 #a1) A&AY] 719 corning
glass 2948% A3 F3 Ao 425X 1077
~1X10°° torrA 2, 5% ¥ 48L& 1~2X10°
torr® fASA FAEEe HF 14/seceh
Pde] Zdrele 45 uu go) gle W2k 7184 (B3
type)dl &% 99.99%2] Pd WolelE Wi 7tEsty
AH8-3t4lth Pd 933~Pd 938 A& A Al 7@
sapphire¥(10 X 14mm?) & AFE3IHT F& ¥
dge 1 X 107 torrQ, 2 £ 4L 2~3 X
107° torr® FASAY. 23 £ BT 14/secth
Pdo] 4L &5 99.95%2) Pd 2#(50 X 15 X 0.5
mm® el FH AF(125Amp) E & HlA 7HE o
ARS-8 Aot

Pd dl2te] A7 25micro meterd] &FuiE Mg
289 848l 4—probe AY FHE AEE &Y

3o

%

A

Table 1. Table of Pd film samples.

sample Pd4 | Pd5 [Pd933[Pd934{Pd935) d937Pd93q
thickness(A) | 180 | 60 | 800 | 180 | 310 | 520 | 670
substrate temp.(T)| RT | RT | 300 | 300 | 300 | 350 | 350

o] ARE HoE AH(FXT, g4z A E A
3 23t A FRED Alg e IF
HEE A3 E A1 F IEE 5°4:(99.999%)
£ e MAE A (dx 1718471A). ol
T4 BY qree] Wl uE& Age A7l AFE
digital multimeter(DMM) 3 personal computer&
AMR-Ete A 71EEH9. $4 bES A 724
1A Y9 Ze Whio g MY HIE A
i F 0E g g 43 549 HEE Yol
B7] g5t 99 AA-& 4ty dHEEc

al
ES

3. gz ¥ D3

a9 1L F 71A & $419 Pd #e e 4 F4
X 2MEon}, g2 208 AFHE Pd ¥Eoly
A B & A g MR & 43 B4 E
Hol3 Ut} F74¢ Pd 933 Al Wolg] Algst
HAE8HA 0.333baroll A FA3A F718kd AHel Hd)
Aol Tedtgch 2ej; g2 Pd 935 AlEE 0.333

baro| A2 E Age] HrAge] MM Frisictrt

2071

A
[
o

Resistance {chm)
Resistance (ohm)

S
(=]

130

2 ) I
5000 70000
Time (sec)
Fig. 1. Hydrogenation characteristics of thin films

at room temperature.
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Fig. 2. Relative resistivity vs. hydrogen pressure of
Pd films at room temperature.
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Fig. 3. Time dependence of kinetics of Pd 5 sample
(60 thick) at room temperature.
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Table 2. Diffusion constants, k' and k', of Pd films

at room temperature.
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Fig. 4. Diffusion constants (in absorption) changes
due to hydrogen absorption desorption cyc-
ling of Pd films at room temperature.
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