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Abstract

4-probe resistivity measurement technique was used to study kinetics of hydrogen
absorption-desorption on Pd film(520A thick) at room temperature upto 1 bar. Kinetics
data are fitted well to 1st order kinetics equation in o and @' phases. In a+d’ phase,
absorption kinetics was very complicated, but it could be explained partially with nucleation and
growth process. Ln(dR/dt) vs. time plot gives rate constant k value(R is resistance of sample,
t is time). k value for absorption is 4 %X 10Y/sec in « phase. k is increasing upto 410 */sec
as hydrogen pressure increasing in ' phase. k is proportional to In(Pop/Peq), where Peq

is equilibrium plateau pressure and Pop is the opposing pressure. In contrast to bulk
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sample k value was decreasing with increasing number of A-D cycling in o' phase

absorption.
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o714 r& w2 &(reacted fraction)2ZEH
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Fig. 1 Resistivity vs. time of Pd film(520A) at
room temperature at various hydrogen

pressure.(10th A-D cycle)
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Fig. 2 Resistivity vs. time of Pd film(520A) at
room temperature at various hydrogen

pressure.(20th A-D cycle)
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Fig. 3 Hydroen pressure vs. (R-R0)/R0O of Pd
film(520A) at room temperature (10th
A-D cycle), where RO is resistivity of
hydrogen free Pd
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Fig. 4 Resistivity vs. time of Pd film(520A)
at room temperature (24th-38th A-D

cycle)
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Fig. 5 Resistivity vs. time of Pd film(520A)
at room temperature (39th-61th A-D

cycle)
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1) #4Kdiffusion)#3

r=1-exp(-kt)

dr/dt=kexp(-kt)
dr/dt=d[<R/(R=-Ro)>-<Ro/(Ro~Ro)>]/dt
=(R=-Ro)” dR/dt

dR/dt=(R~-Ro)kexp(-kt)
In(dR/dt)=In[(R=-Ro)kl-kt (4)

2) #AA47 A7 nucleation and growth)#3
r=1-exp(-k%?%

dr/dt=2k** exp(~k’t?)

dR/dt=(Reo-Ro)(K*t* exp(-k*t)))
In(dR/dt)=In[2(Rw-Ro) k*1+Int-k*
In(dR/tdt)=In[2(Rew-Ro) k¥1- K% (5)
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Fig. 6 Ln(dR/dt) vs. time of Pd film(520A) at
room temperature at 5 torr absorption(20th
A-D cycle)
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Fig. 7 Ln(1/t dR/dv) vs. time’ of Pd film(520
A) at room temperature at 40 torr

absorption.(20th A-D cycle)

F A Aok A¥AHI 3F AAo diF kgt
AR AR 99 22 WHE AR
In(dR/tdt) vs. ¢ FigollA 71&718 78t k3te
A% 4 Ach(Fig. 6, 7)

Fig. 8 & #4 &g 9A¥(, 5, 10, 20, 40, 80,
160, 320, 640torr) 2 WA FIHAM F4E 79k, 7

-177 -



ZFH, olzA, olFs

0.13
4 =
4 - 8
0.013 - -
3 LI
] - =
g [ssorption |
0.0013
0.0001 TS T TR0
Pressure(torr)

Fig. 8 Diffusion constant k vs. hydrogen pressure
of Pd film(520A) at room temperature at
various hydrogen pressure.(20th A-D

cycle)
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Fig. 9 Diffusion constant k vs. hydrogen
pressure of Pd film(520A) at room
temperature(24th-38th A-D cycle, 0

torr->10 torr->0 torr->10 torr...)
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Fig. 11 Diffusion constant k vs. LnN (=Pop/Peq)
of Pd film(520A) at room temperature at
various hydrogen pressure.(62th-65th
A-D cycle)
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