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FrEDERICK H. FISHER AND Dovucras F. Davis

Table II: A, Equivalent Conductance for
Aqueous Las(SO4); Solutions at 25°

B mequiv /1.
atm 0.2 0.3 0.6 1:2 2.4 3.1 8.2
1 119.0° 109.5° 94.7° 80.7* 67.1° 63.3° 48.8
250  123.3 114.3 100.0 85.9 71.9 68.0 52.6
500 126.5 118.0 104.4 90.3 76.2 72.1 56.0
750 128.8 121.1 108.0 94.1 79.8 75.8 59.2
1000 130.4 123.2 110.7 97.3 83.1 79.1 62.2
1250  131.4 124.8 113.0 100.0 86.7 82.0 64.7

1500 131.7 125.8 114.5 101.9 88.2 84.2 67.0
1750 131.7 126.3 115.7 103.5 90.0 86.2 68.9
2000 131.3 126.6 116.6 104.8 91.6 87.8 70.6

¢ I. L. Jenkins and C. B. Monk, J. Am. Chem. Soc., 72, 2695
(1950). ° F. H. Spedding and S. Jaffe, ibid., 76, 882 (1954).
“ Interpolated graphically from combined data of a and b.

Table III:  Comparison of KCI Conductance Ratios Ay/A; for
Two Cells at 25.00 = 0.02° and 10-ke Bridge Frequency

e, Teflon Glass
atm cell* cell®
250 1.0090 1.0094
500 1.0145 1.0147
750 1.0175 1.0178
1000 1.0177 1.0180
1250 1.0167 1.0168
1500 1.0133 1.0134
1750 1.0086 1.0087
2000 1.0028 1.0025

“ Ap/A1 average over five concentrations of KCI from 0.0005
to 0.02 M measured in 30-ml cylindrical Teflon cell with parallel
Pyrex-spaced platinum electrodes coated with platinum black.
* Ap/As for 0.02 M KCI measured in 12-ml spherical Pyrex cell
with parallel shiny platinum electrodes.

where 2 is the concentration in equivalents of the (La-~
S04)* complex ion and =’ is the activity coefficient
product.

Calculations were made using the mixture rule in
which the solution is regarded as a mixture® of a 1-2
salt, (LaS04),80s, at equivalent concentration z and
the 3-2 salt, Lay(SO.)s; at equivalent concentration
¢ — 3xz. The observed equivalent conductance of the
solution is written then as

Aobs = (x/c)Arz + (¢ — 3x)/cAys (3)

where the Ay and Ay are caleulated from theory and a
is solved for by successive approximations. The
activity coefficient product is®

r = (o) (Fio) ] 4)

where
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—log fy. = (Alzz)|N/D/(1 + Ban/I)  (5)

and the ionic strength I = 2.5¢ — 6a.

Calculations of  and K were made using three dif-
ferent methods as follows.

Method a: The Davies-Otter-Prue equation with
appropriate modifications for pressure-dependent
terms?2b

A = A° — [(RA°/{1 + B4VI/2}) + E] X
(VI/{1 4+ Bav/I}) (6)

was used to calculate the equivalent conductance.
Bjerrum distances (at atmospheric pressure) of 21.4 A
for the 3-2 and 7.14 A for the 1-2 salt were used for
d and the same pressure dependence was applied as in
the MgSO; work.

Method b: Equation 6 was used but distances of ¢ =
5 A for the 32 and ¢ = 3.6 A for the 1-2 salt were
used; these are the same values that Spedding and
Jaffe used.

Method ¢: The Onsager equation?

A = A° — [RA° + ElVI (7)

was used to calculate the equivalent conductance and
the d distances of 5 and 3.6 A were used in the activity
coefficient calculation.

The pressure-dependent forms of eq 6 and 7 were
used to calculate z and K as a function of pressure in a
manner similar to that described earlier,?® and the
results for z in molar units are shown in Table IV.
The molal dissociation constant, K,,, shown in Table
V was obtained by dividing the values of K in molar
units by the ratio of the density of water at pressure P
to that at atmospheric pressure.

From the equation?

(0 In Kw/0p)rm = —(AV°/RT) ®)

values of AV® are calculated corresponding to the
three different methods and are shown in Table VI.

The pressure dependence of infinite dilution equiva-
lent conductivity, A°,, for the Lay(SO,); was deter-
mined from the equation

A5 Laxs00s] = Ap° mac) + Ap°msoq — A,° ey (9)

The A,° values for the La3+ and SO,2~ ions were cal-
culated using the KCI transference number data of
Wall and Gill." It was assumed that their transference
number data to 1000 atm could be extrapolated linearly
to 2000 atm. The Jenkins and Monk? value for

(9) C. W. Davies, “Ion Association,” Academic Press, New York,
N. Y., 1962.

(10) F. T. Wall and 8. J. Gill, J. Phys. Chem., 59, 278 (1955).




