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have two types of electrolyte

actual contact or not. Depending on this we
coneentration cells.

v_,ﬂﬁucentratiun Cells without Transport

The concentration cells, in which the two glectrolyte solutions are not n
direct contact and the transfer of ions from one electrolyte solution to the other does
not take place directly, is called concentration cell without transport or transference
& liquid junction. The emf arises from difference in concentrations of lectrolyte
solutions.

Let us consider one cell having the electrodes reversible with respect to B
and Cl" as:
He (1 atm) HOL (a)) AgCl (s)| Ag

When the cell starts functioning, the hydrogen at the left hj_md- elﬁ:ﬂt‘rﬁ&ﬁ
dissolves to form hydrogen ions, whereas from silver chloride, silver 1s deposited at
the right hand electrode as represented by

1 + .
EHEI,'Iatr_n.]‘_.H +e

AgCl(3)+le” —=Ag+Cl éﬁgﬂi S ‘”‘5')

The net cell reaction may be obtained by adding the above two half-cell
reactions.

%Hz.u atm.) + AgCl(s)==HCl(a ) + Ag(s)

( e | _

As H' ions are formed in hydrochloric acid solution activity, then emf of the

cell may be taken as o
E, =_E“EFI In a . (o028

e

Let us consider the cell with different activities of HCL This is
‘ Hi(latm) | HCl(a2) AgCl(s) | Ag
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Since both the simple cells are combined oppositely,
of this concentration cell without transport will be the

reaction, That 18

% Hs il atm.)+ AgCl(s)7=—=Agl8)+ HCl {a)

the overall cell reaction
difference of above cell

Lty (1 atm) + AgCHs)==Ag(5)+ HCI (ay)

Substracting 0+07=—=HClg))~ HCl{aa)

or HCHay y=—=HCl(g)

Now the emf of the cell is
E=Ei1—Ez

(e o) -(£-E0 1)
F F

F a

As as > a;. there oceurs a transfer of electrolyte from concentrated to dilute
\?ﬂn which follows from equation (10.30) '
ncentration Cells with Transport
The cells in which two solutions containing the same electrolyte but at
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either ions of the electrolyte arc placed in these solutions are called concentration
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/Uvnrnll cell reaction (s given by adding the above two equation

Il'td:l-'—--li'["‘;.

(10,31

Hence, when current flows, the H™ lons generated at the loft electrode are
consumed ot the right electrode Since the wolutions ore in direct contact with each
other, the ions (H* and C1) are free 1o move from ane solution to the other with the
fow of current in the cell. This current in the cell s composed. of course, not of free
electrons but of negative chloride wns (CF). Moving from right 1o left and posiLive
lone (HY) moving ncross Lhe hquid junction from left tw rught

Buppose te and ts are the transport numbers of H* and €1 jons respectively.
for the passage of one farnday of clectricity through the cell. the to faraday 1 carried
by te gram jon of hydrogen from left to right, 1o . from the solution of sctivity a, to
ay. Thus we ean write

te. H' (i) = t=. H* (o0 (10.32)
As *lha=lort.=] -ty
(1l -t H (o) =01 - H* (@) (10.33)

Also ty faraday of electricity will be carried by . g of chioride lon from nght
to left, L.e., from the solution of activity ay to ay, thus we can write

ty CU (o) =1, CI (&) (10.34)

Therefore in order to obtain the net transfer of materinl. wo must add
equations (10.31) (10.33) and (10.34)

H (e )+ (0=t 0 () 1 C1 g ) = M G ) o (1= 1, 0 H (0 )+ 1, C1 (o)
R 2 e
) W)ty ()1, CT o) = H () H ), W), €T ()
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[ RT = b | RTI‘EI|
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Thus is such cell the emf of the cell depends upon the transference number of
the ions other than to which the electrode is reversible. Such cells therefore, provide

very convenient means of determining the transference number of the ions other
than the one to which the electrodes are reversible, through the emf measurements.

’Qm.ls LIQUID JUNCTION POTENTIAL

When two electrolytic solutions of different mnwnnmm m in
contact with one another, a pctemmid;ﬁ‘emmemﬂﬂm--g
iﬂlutmns This potential difference is called liguid Tunction poiasiil

When two salt solutions of different concentrations are
one another, them&mthemamdmim,m :
dilute one. The rate of diffusion of each ion is approxi
of the ions in the electric field. The liquid junction re




