(a) Residual or condenser current : Mercury is unique in rem nmlln;czt l:‘l:l!;t‘r"-‘ﬂ:‘):c!]lln:ll;n;-{g((:;l
when it is dropping freely into a solution containing an mfhﬂ'cront e :‘nv s with & stron i'
KNOj etc. If a current-voltage curve is determined for a solution contmﬂt :,N 11 flow bofore 5}'
negative reduction potential (e.g., potassium ions), a small currc]r_1 sty with e, el ;:;
decomposition of the solution begins. This current increases almost r]n ; i Siriiacdis ) ke
voltage, and it is observed even when the purest air free gol utions are ;2:((1('110 or condenser cr.',rrcnt0
to the reduction of impurities. It must, therefore, be considered a non- e anplied patentisl 1. i’;

made appreciable by the continual charging of new mercury drops tf:h an oloctrical doublo lay,
e o fatan oln when bubumetged R0 eloetealyta; st govered:l double layer and hence thg
with positively and negatively charged ions. The composition of the

charging current varies, depending upon the potential which is lm.poscd uponf:}:: r:r(;i:s 80 th
In practice one often finds that the indifferent electrolyte contains tmce;:nserpcurren’t It 915
small, almost imperceptible currents are super-imposed upon t'hebcm;mwn latar in pr.acti ‘?
customary to include all these currents in the residual current. As will de fS o toéal Obﬂervmd
polarographic work, the residual current is automatically subtracted from : $
current by proper extrapolation and placements of tangents to the wave.
(b) Migration current : Electro-active material reaches .the surface of t?elglectrodg llt)lrgely
by two processes. One is the migration of charged particles in the electric field cauie y t}{e
difference of potential existing between the surface of the clectrode. and the solutxfm, the other ig
conccrned with the diffusion of particles, and will be discussed in thfa s!uccccd-mg I_)arz'lgraph.
Heyrovsky (1934) showed that the migration current can be practically eliminated if un'm(hfferent
electrolyte is added to the solution in a concentration so large that its ions carry essentially all the
.current. (An indifferent electrolyte is one which conducts the current but does not react with the
material under investigation, nor with the electrodes within the potential ranges under study). In
practice, this means that the concentration of the added electrolyte (supporting electrolyte) must
be at least 100-fold that of the electro-active material. An example of this supporting electrolyte
will make it clear. Let us imagine an electrolytic solution containing potassium ions 0.10M and
copper ions 0.005M. If we assume that the equivalent conductivities of each ion are approximately
equal then it follows that 90% of the current will be transported to the cathode by the potassium

) = 3 e . - . :
well to diffusion near spherical mercury d:o Despite this approximation, the equation applies
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. 7.=g5zsion current in mi
GEEL microamperes, n = number of electrons involved in the reduction of

el d‘r&g TE& Cib = H :
mulecdie ucible substance, p = diffusion coefficient of the substance in cm?/

- Ae of T in - gec.,
5= -_@far the £ mj.irnamof 3:':’"18 through the capillary of the cathode per sec., t = time

et drop of mercury, ¢ = concentration of the substance in

i __?".i % ;,3 iomic c:ent, Dﬂ wo‘fiependent upon temperature T, viscosity of the medium n, jonic
ot and the interfacial the solution, y. The value of ¢ depends upon the pressure of

- ial tension at the mer lution i
e o D,%,n &nd m, the Tlkovic . Curye:o: ion interface. It follows that at constant

I;j=Kc
2y GETmon corTent is directly proportional to the concentration of the reducible substance.
W Wodihicztion of likovic Equation

_E.:xgne zod Loveridge derived an equation on the basis of the spherical diffusion of the ionic
e

1;=607Tn DY2'm172 #1/6 (1 + 39DV2 m~V2 {1/6) .
=e 2=m In bracket corresponds to the difference between linar and spherical diffusion. This

-

or—=rirm t2rm is not large, amounting to about 3-7% of the total current. This equation is taken
Fr awmrete WOrE :
In order o obtzin the true de of a substance, a correction must be made for the residual
o= The most rehable method for making the correction is to evaluate in a separate
mizrzrem the residual current of the supporting electrolyte alone. The value of the residual
e~z z zoF pariienlar potential of the dropping electrode is then subtracted from the total
erers thmerved, as illustrated in fig. (5). In practice, an adequate correction can be obtained by
sxrepmlzsnz the residnal eurrent portion of the polarogram immediately preceding the rising part
& Se prlzroprzm znd taking as the diffusion current the difference between the extrapolated line
= sorremtvoitzge wave. This method is useful when the polarogram consists of several waves. In
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~—— £, v.8CE — E_ vs. S-.C.E.
Fig. 5 Fig. 6.

4t o the Affusion current plateau of a preceding wave may be extrapolated. This method is
Furen 30 Sgure (5),

.
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