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It s important to emphasize that the influsice of Wigh frequeney survante

and high voltages provides strong arguments in favor of the view thit unider vl
conditions ionic velocities, and hence conducianies are below those Ffor nfiite

dilution because of the effect of the ionic atmosphere which incrsames with Inerensiig
concentration,

« 818 10ONIC STRENGTH

When we dissolve an electralyte into agueous solution, 1t dissociaten ntg
positive and negative iona, When the conpentration of the ulnm.rni_}f b inerenses in the
solution, there oceurs an internction betwoen positive and negative lone Hoouuso uf
this interaction the ions behave differently from those 1n dilute solutions, The
behavior of jons in solution is influenced by a number of factors, ahied among whieh
are the natural attraction of ions of unlike charge and repulsion of tons of like chargs =
(Coulomb's law) and the influence of thermal agitation (Baltemann disteiiution law)
to counteract the electrical attraction and repulsion, The effeets are dependont upon
the total ionic composition of the solution, which s exprossed hy (LN, Lowis jn o
concept called ionic strength of the solution. lonic strongth is 4 useful concopl heasuse |
it allows us to consider some general exprossions that depend only an lonie strength
and not on the identities of the ions themselves. This quantity i a mossure of
eleetrical environment in the solution.

lonic strength is given the aymbol p and i defined as half the sum of the

terms obtained by multiplying the molaliy or concentration) of each ionie spocies
present in the solution by the square of it valence; thus

u=3 Xmz? (9 60)

Where mj is the molality of the ion and Z; in its ionic charge. The product
mizi* 18 summed for all the ions in the solution then divided by two to give the mu 4

If a solution containg a number of ionic spectes indicated by the subseripts

123, etc. so that their respective molalities are mi, . ma. ete. in gram jons per

1000 gram of solvent, and Zi Zs an Zy ete. are the correaponding valencien, then !
ionic strength is given by ' T e
Sh g e i i vy gty 18 BRI .
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For uni-univalent electrolyte such as NaCl RS, b
mﬂsthisequlmitsm;l:ﬁty_ as NaCl or KCI of molality m, the ionic

I
= E—[I‘hklz+mx|l}

Z >

'rf.usﬁnm electrolyte u is equal to its m. One should remember that ionic
summﬂumapnpaﬁnﬁﬂmsdmhnamhwnﬁmwpmﬁmmumm
Example 9.4

_ Calculate the ionic strength of (i) 0.1 molal NaCl (ii) 0.2 molal K:SOy Gii) a
solution containing 0.1 m KCl and 0.2 m K80, (iv) 0.2 m BaCls solution. P

Solution:

(1) m-=m-=012:=Z. =1 so
u=%{u.|.u:3 +0.1x1%)
p=01

@)  KsSOi produces two K* ions and ane SO ion
m.=2x02=04  Z.=1

m. =02 Z-=2




