115 4
Vol. 11 No. 4

hESEEEFIR
The Chinese Journal of Nonferrous Metals Aug. 2001

2001 4= 8 H

[ STEHE] 1004- 0609(2001) 04— 0558- 04

SERMKEEEDRT B

WEillg, % T, Bk

(LR R 2 X BOH TR A RS MR e g &, Bl 200030)

[ ZE] RAVBRIGE T 284 TR < 1 bm (A . AFM FTSEM U002 W A0 e - BRI A0 94 2K S A A e,
ERATAE 20~ 30 nm 2 [8); FEHBE PR A R B GUN AL o R AL 22 308 T ik 8 T A AE o R 0 9 8RB
(298~ 328 K) . S MY HAT W4T 15 Arrhenius SEE . FHUR £ LUAR [RIR BEH M RHI I BORBUIR 1 DM B, £

RS T A
[ IR M & gk P
[FESZES] 1Q 153

[ XXEKFRIRED] A

BT A mk B, AU — R A
T8 FEAG IR B}, 345K 52 31 4% [ AR S8 1
AW . — I T A SR EAE 200 B BA B, EAR
ARrER, BENEE RN B ER
12 LRIk, AEIX S H, —ANMR R 2
JRUE AR RS 1) JEE B . L T B A P o
i) % ok R TP 2 5 5 AR FL RN U T 5 S5
FALUAEBE, — R T2 T2 R M A % R A A,
ST & T8 S A AR R i B 5T R 2 4R
Sl R U b Ol < R LT v 4 D N A e i 2
(CVD) U b 2 B0 25 1R Ol P T 8 34 0 M )
Tl %% o REAE IS HAR ST I R R R S A
IRUF 4, HSAS R« BORAK . PV D AR 5 3 ik
fI&5 A SR EEAR . B CVD 25t Al 45 518 v e,
AELAS B 1) % DA TR R 110 R 51T LK i A ek P 0 5 225
W, TEAERZI | P i h e R AR
M, AR ST BT 2 AL T AR 4
B SREREEHEET, AE—FEERR
FB . F ik, A0 75 2 LT B 7 TR
1) AEEHI& 5 Bm DL % 22 3505% AR I I 5.7
ff AT E I 2) SRRy Htae
IR . VB I s R AR 4% T )R /N 1 Bm
(R ER B AL, S FH HE A2 3 8 T v S A AR
I B BEREAT T RIS .

1 SEIg

1.1 $EfEHI&

@© [Y ¥ HEA] 2000- 11- 07; [1&iT HHA] 2001- 01- 15

LA R A KA (12. 0 cm X 0. 8 em x 0. 2 ¢m) ,
PERT A HEATFTBE Y006 « IR A GEAL AL BE . A Rl
W78 g SAGAE 5~ 10 o/ L, TEASER4AN 10~ 20
g/ L, &AL 60~ 100 g/ L, ¥INF)E & . B R 5
W Aegal, IEH 28 1 OKECH, WA pH R
9.0 . SRH KDD-30 2%kl 48 L5t 308 ok 42 o) Rl 49 90
(TR SEIU R B I . TES 0N Bk
7~ 9V, WEENHEE 5~ 7m/min . 1F N anoscope
ITh J 7 7 B85 A1 ARMY 1800 494 H 4 b 2> 5
X J2 T 2 TR AR T 2E AT W0 ¢

1.2 S¥HAEBBNE

SR FH H AR 27 ) B 7 R e A T BOR B SR
273A AL A MR R4 (£ H EG& G PAR &
) O I B T s AR, A B RO PR AN 22,
2 L AR A AN R AR o R S A 0 et
B, R ok FL B V(6 mol/ L KOH), 2%
AU 1em?® . FLALZE B BII, 1 20K 40 e A A
— 0.83 V(vs Hgl HgO) FHAR AL 10 min, {480 BAE
WAl R R I AR A 385, #AE T s BRI
F|- 0.45V(vs Hgl HgO) A4k, FRZERE 100 ms
TR — X A .

2 ZRHERS5IL

2.1 EERMARINGEH

Bl 1T 2 Jir s 43 o0l Oh i JBE 3 1T ) AFML A
SEM ZHZ3 . B0 2L 0%, ol BR A B 4K o R 1
B, SRR EARAE 20~ 30 nm 1) . 5 TR VR AT

[TEHEE N MEs1972- ), 5, Lot



F1LEE 4+

Pk, 4 SRR S i * 559 -

HOLREN S . i 2 a0, MBUR Y S), 5
ARG A REF, WAHRHE .

1 P R AL 3 i T B
Fig. 1 Surface morphology of brush plated

Pd thin film by AFM
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Fig. 2 Cross section of brush plated thin
film by SEM
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Fig. 3 Current vs discharge time of Pd thin film
1.20E-8

1.10E-8
1.E-8 |
9.00E-9 |

8.00E-S

T7.00E-9T

6.00E-9 . . i
320 324 328 332 3.36 340

107 YK

Diffusion coefficient/(em 5)

4 PR B R 5 ih £k
Fig. 4 Arrhenius plots of Dy in Pd thin film
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Hydrogen diffusion in palladium nano- crystal film

YANG Rurpeng, CAI Xun, CHEN Qiulong
(Key Lab of the Ministry of Education for High Temperature M aterials & Testing,
Shanghai Jiaotong University, Shanghai 200030, P. R. China)

[ Abstract] Thin (less that 1 Hm) and continuous palladium film was fabricated by brush plating. T he topography and cross sections

of the film were characterized by atom force microscopy (AFM) and scanning electron microscopy ( SEM) .

The results showed that

there are no cracks and pinholes in the film. The film is made up of spherical nano-clusters. The size of most clusters is 20~ 30 nm.

The hydrogen coefficient, Dy, in the Pd film was measured by electrochemical stripping method in the PdH solid solution ( o phase)

at the temperature ranging from 298 to 328 K. The Dy is 1 order of magnitude smaller than that in the bulk. An equation is given to

calculate the total charge due to hydrogen diffusion. The Dy vs 1/ T plots show that the film follows Arrhenius behavior, Dy=

Dyexp(- E,/ RT), with a activation energy larger than that in bulk Pd. The diffusion of hydrogen was suffered by the crystal in-

terface.

[ Key words] palladium; hydrogen; diffusion; nanocrystal
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