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Concentrations and Diffusion Coefficients of Hydrogen and
Deuterium in Palladium Polarized Cathodically

Hideki HAGI

The electrode potential dependence of concentrations of hydrogen and deuterium in palladium
cathodically polarized in NaOH + H20, H280« + H20, and D280+ + D20 solutions, and the diffusion
coefficients of them have been measured between 278 and 318 K by an electrochemical stripping
method. The temperature dependence of the diffusion coefficients of hydrogen and deuterium were
given by Du(m?/s) = 4.5x10 " exp(-22.8(kJ/mol)/RT) and Do(w?/s) = 1.4x107"exp(-19.2(kJ/mal)/RD).
Formation of hydride and deuteride in palladium polarized at various electrode potentials has

been investigated by means of X-ray analysis, and solubility !imits of hydrogen and deuterium
at 298 K have been determined to be 0.03 H/Pd and 0.8 D/Pd, respectively.
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[Hydrogen]

Do. v(w*/s) | Qu(kJ/mol) | Temp. (K) | D at 298K ~ Method Source Ref.
4.5x1077 24.3 273~353 | 2.4x10°'' |electrochemical |Holleck & Wicke (10)
4.0x10 7 24.1 293~333 | 2.3x10"'' { electrochemical | Zlchner an
2.5x10 7 21.8 233~493 | 3.7x107'' | Gorsky effect Volkl et al. 12)
4.5¢x10 7 22.8 278~318 | 4.4x107'' | electrochemical | Hagi this work

(Deuterium]

VQy.gﬂmz/s) Qo(kd/mol) | Temp. (K) | Do at 298K Method Source | Ref. -

C1.7x10 7 [ 19.9 [218~333 | 5.4x10 ' | Gorsky effect | V3lkl et al. az
2.6x10 7 22.2 273~333 | 3.3x10 '’ |electrochemical | Zuchner & Boes (13)
1.4x1077 19.2 278~318 | 6.0x10°'' | electrochemical | Hagi this work
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FOWCELRFIEATREERTHOD, TORAIR
REDECAZLHTHB.

FAE2@)ICENT, BRBAUATIHDNEL
RBRBOBOHONIL, KRIEHEROERE
(i ZERT DL, TORBEAREMDOEREN
CELE S TODNEL e oo EIBRTED.

4. & &

A= FRBECHEINIODLAANDKELEK
ROBAL, RS0 ALAPTOENSDEERE
LA ERRSLOHIC, HEthBORE, B
SIEEAMEEC L SRE LT AKORME, X
BEFRICLEDIARIEHMERKFRIEHOREET,
ROEREB/N
(1) 298 KTONaOHMAR A , H.SO0. AR, D2S0.
BREPTONY — FREHRE, ChoDRR
BRTHY - FABULIBAOKTR(EAKR) R
DRARGKEMEBONT.

(2) BREILEHBBET, ST 0LPOKK
CEARORERL JULMAKMPRAETEDC L
Bbhhot.

(3) NaOHAKBEPICHNT-0.90 VCERLSE
LEBADOKEREC. L, DSO.BMRAEBICE
T-0.14 VCHELUICBAOEAKKRECDEREE
wEtIRATERANL

C+(H/Pd) = 3.4x107exp(-62.1(kJ/mol)/RT)

Co(D/Pd) = 6.3x10*exp(-43.7(kd/mol)/RD
(4) XRIEMHPERZIND EXAROILBAI
h&CTeo 1.

(5) 298 KTOXRREMAROILEABIE, Dy =
(3.3~4.2)x107"" m*/s, Do = (4.0~6.4)x107""'

m/sTHY, XXORFEHEELFEF—HLAL., £,
EhoDREKTFML,
Div(m*/s) = 4.5x107 " exp(-22.8(kJ/mol)/RD
Do(m*/s) = 1.4x10 "exp(-19.2(kJ/mol)/R])
ERY, EXOMEME(FT—BLL.
(6) 298 KTOKRILH (MARILM ERDOER
WiEMGI(E, HS0.MMRAETIZE = -0.27 V, NaOH
WRBETIZE= -1.20V, DSO.MRRKTITIE =
-0.44 NTH- /-,
(7) 298 KCOKRILH(BARIEMEROER
AKERELEREXKKRE(E, O« = 0.03 H/P,
Co=0.8D/PdTH-/. COBERARBE(ES
B, KEHARRLOEGARREINOBDL
NTLBIXRHAE-ERAKRRE-BEHRT
O E8BE0.02 H/Pd(298 K) & (F(IF—BL L.
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