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information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
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A number of attempts have been made to determine the standard
potential of the Cd(s>/0d++ half—cell. Most of the-attempts to 1936
| | (1)

were summarized and evaluated by Harned and Fitzgerald. More recent

(2)

and Treumann and Ferfis.(E) The E°

results are those of_Bétes
&alues thus far aetermined range from 0.5960 to O.ﬁ626 V.
Cadmium amalgam electrodes gave highly reproducible results;
two phase cadmium amaléam'elect?odéé (>10% Cd) were usually.emﬁloyed,‘
and to convert the resdlting EMF's +to the solid cadmium electrode the
value deﬁermined'by Parks and La'Mef<l+> ( 0.050§9 v) has been used.
Parks and Ia‘Mer(4> alsc demonstrated that solia cadmium electrodes, with
different history,vgave different EMf values, but those'éame elect}odes
gave concoydant results aftér annealing,‘ Getman has shown(5) thaf
2%, . - 8%, . = 0.002 v, where E°, . end E° . stand for the poténtiéls
(s) 7 (p) , -7 (s) () | ' |
of single crystal and polycrystalline, cadmium,‘rESPectively;  Usuéliy‘g cadmiuﬁ
halide solution was used.as the electrol&te aﬁd the reference electrode
was a silver-~silver chloride or caldmel.half-cell. |
| This work describes the méasurement; of the EMF ofvicd(s)/Cd++;
using é so0lid cadmium electrode, a‘cqmmercial calomel haif-cell and cadﬁium:
: : |

perchlorate in dilute perchloric acid——a combination appafently not reportéd'

hitherﬁo.
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EXPERIMENTAL
-Cadmium perchloréte ;olutions were prepafgd by_dissolving Baker
.randrAdémSOn Reagenf Grade CdO in .G. Frederick Smith,.TO% double
vacuum distilled HClOM in stoichiometric amognﬁs; the solution was
filtered and the JpH and Cd++ goncentratién were adjusted to tﬁef
desired values by éddihg standardized HClQu  and'd5nductivity water.

" The cadmium electrddéé were prepared by plating a 2-3 mils
thipk coat of cadmium over a coppef.base §n piatinumfelectrodes; the
resulting plate was polycrystalline cadmium,‘of purity of 99.9% or
‘better. The refe:énce electrode was Beckman's Fiber Type, saturated
calomel electrode No. i17o. A Léeds and Northrﬁp Type K2 potentiometer
was used toAmeasurevthe EMFF values. Two cadmiuﬁ eléctrodeSVQQre |
immersed in the same electrolyte,-énd their pbtentiéls‘were:checkéd
alternately. Only those potential méasurements‘thét stayed cénstant to
+0.0001 v fér more than - 30 .minutés and gave thé séme value for both

electrodes were accepted. . The electfblyte was kept stirred by a flow of

argon, which had been bubbled through acld of the same concentration as o

the electrolyte. Access to the athbsphére was preventéd by a‘mercury‘

pool. The positive pressure helped to exclude atmospheric gases fiom the

ieasopaﬁly'well closed cell.

| . After gach measurement at one . Cd++ concentratiﬁn'an aliqudtv
portion of the electrolYté wésvwithdrgwn'aﬁd analyzed for ca™r ghd 'H+;
and the electrolyte was replenished with an acid solution of”the same 
concentration as the priginél.one. Another ﬁeaéuremeﬁt wés.tékénvand .
SO on uﬁtii the cadmium ion concéntrafion was reduced‘tb 'lO“5 M. Two_

sets of measurements'were made at pH‘.B.land L respéctivély.

-
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RESULTS AND DISCUSSION .
The plots of ° [° :.Emeas:+ g%ln(0d++) + 8 ) vs
(n = ionic strength) are given in Fig. 1 Afor the two sets of measure-
ments.. Althdugh the Qontribution of H+ to. was.negligible compared
with that of Cd - there is a noticeable effect of the pH on the
E eas Yalues. This effect is greater than cap,be ascribed to the Cd
hydrolysis, accepting published value of this hydrolysis constént.(6>
Extrapolation of our curves to zero ionic strength yields Eo‘ for the
éell, which in this cése is found_to be O.6h75 * O;OOOl._ Correcting
for the EMF values bf'single—crystal/polycrystailine cadmium electrodé
(=0.002 v(5)) and of the calomél_half-c5114(='-o.246_v(7)), we find the
B or Cd(s>/Cd++ to be 0.L4035 v. | | o
The vériation in previously reported values for the'potential'
may be ascribed to a Qariety of sources: uncertainties in EMF values
of the refefence half—cells,'the methédsvpf extrapolation(l); the
possible assoclation betwegn ionlinvbived in the net celi'reactibn and
systematic errors in the activify-Coefficiehfsjused.(5) Oﬁbthe éthér
hand, Cd(ClOu)2 has beeﬁ_fognd(g) to be compiétély dissociated at
concentrations of‘lesé'than 0.1 M and Should give ﬁore dépen&éble fésults
upon extraﬁolation. Maintaining the pH.of'the electrolyte on the acidic
side should prevent the possibility of format;cn of Cd(QH)f _énd Cd(OH)2
specles. | | '
There is one unqertainty.in the values used, which has alréady
been mentionéd by_Harped and Fifzgefald,(l) and that is.thé ﬁaﬁure Qf'the_‘v-

single crystal cadmium electrode used by Getman(5); the Eovof V-Cd(é)/a-Cd(;>".
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is 0.0031 v;(l) and if Getman's_i ( ) - E ( ) = = 0.002 v

etUCRL—l6257

B

refers to

0 - Cd single crystal, then for y - Cd, E° () o (pj =,o,oo5 v and

the value determined here—as well as those_othersvarriVed at by using

Getman's value—should be handled accordingly.
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' FIGURE CAPTION

' 1. . : i N '
. Tig. 1. Plot of E [E° =E L+ (RT/2F)1n(ca™™ ) + E_

£

] vs square
mea : .

root of ionic strength for cadmium perchlorate solution in perchloric’

acid media of H' = 0.001 (curve A).and H = 0.0001 (curve B).
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