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The existence of two different levels of ion mobilities
in neutral (pH > 5) and acidic (pH < 3) Na(H)CIO,
electrolyte solutions (m= 0.10, T = 298 K) was found
for the trivalent lanthanides and actinides ions, except
for Eu®* and Cf*', by Rosch et a. [1]. A first
interpretation for the change of the ion mobility with
the H concentration was done using the following
phenomenological equation:
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where Uygwq aNd U,gqc COrrespond to the two levels

of ion mobility in neutral and acidic solution. b’ is
the stoichiometric stability constant of the system.
Within the context of a systematic study of this
phenomenom the ion mobility of carrier-free *’Co**
ions was measured in dependence of the pH of
Na(H)CIO, eectrolytesat m= 0.10, T = 298 K by
means of the on-line electromigration technique [2].
Experimental migration data were corrected for the
electroosmosis using expression (1) in [3]. In addition
the absolute migration data of ¥™Sr?* obtained for the
same electrolyte in a previous experiment [4] were
analysed for comparison. The variation of the absolute
ion mobility with the pH is shown for the two divaent
ions in Fig.1. In acidic solution with pH lower than 3
the of ion mobilities are constant. Then the ion
mobility increases with increasing pH (3 > pH > 5)
and anew constant level isreached at pH higher than 5
up to the beginning of hydrolysis reactions. The
lowering of theion mobility in acidic solution is dueto
an increase of the micro-viscosity of water molecules
at the vicinity of the ion i.e. increase of the hydration
sphere. The results obtained from the fit of the data
with eq. (1), varying the number n of hydrogen
cations, arelisted in Tab.1.

Tablel. Resultsof thefit according to eq.(1) of the

migration data for Co** and Sr** ions given in Fig.1.
Electrolytes: Na(H)ClO,, m= 0.10, T = 298 K.

Unewra @ Upcigcin 10* cm? sV b in " mol”

on N Unewa  Unacde  IgbY, ilgb%
n
Co™ 1 536(6) 4324 407(12 407(12)
2 530(6) 4.39(5) 826(13) 4.13(13)
3 529(6) 44205 1251(20) 4.17(20)
S* 1 596(7) 508(10) 3.13(14) 3.13(14)
2 5935) 511(7) 6.15(20) 3.08(20)
3 5935) 513(6) 921(27) 3.07(27)

The vaues of Igb), reflect the change of the frictional
forces between the ions and the water molecules. As
shown in Fig.2, the ratio Igb} /N, where N is the

number of water molecules in the first hydration shell,
is correlated with the charge density of theion.
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Fig. 1. Individual ion mobilities of the carrier-free Sr**and
Co®* ions versus pH of the inert electrolyte. Electrolytes:
Na(H)CIO,, m= 0.10, T = 298 K. The curves correspond to
the fit of the datawith equ. (1) forn=1, 2, 3.
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Fig. 2. The correlation between Igby /N and ZIr% for the
radiusr, the CN = 8 values are used for Lan®* and An?®*; that
of CN =6 for Co” and S** and that of CN = 4 for NpO}. Z
of Np(V) was teken as 2.3 [5]. Ig by for NpO; was taken in
[6].
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