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CHEMISTRY OF THE RARE EARTHS. PART VII. DISSOCIATION
CONSTANTS OF THE THIOSULPHATES OF RARE EARTHS

By Nimar Komar DurT

Dissociation constants of the thivsulphates of rare earths iLa, Ce, Pr, Nd and Sm) have been
measnred. These values have been found to follow the ** Serial Order ' of the rare earths.

In a previous communication {Part VI, this Journal, 1949, 26, 405), the composition
and isolation of several double thiosulphates of rare earths have been described. It
has been shown there that the reactions between different alkali thiosulphates and rare

earth salts take place in two steps, at ﬁrst_the simple thiosulphates R,(S,0,), are
formed by the following reaction,

2R + 35,0, =R,(S,0,)s . - (1)

and next double thiosulphates are formed having compositions [R(S,04)]" and
[R(S,0,)s 1" with sodium and potassium (also ammoniuin) thiosulphates respectively
where R stands for La, Ce, Pr, Nd and Sm. The determination of dissociation constants
of the simple thiosulphates forms the subject matter of the present communication.

EXPERIMENTAL

Dissociation constants have been determined by the method of continued variation
of Job (Compt. rend., 1928, 180, 928). The general principle of this method and the
actual experimental procedure for the application of the same in this particular case
have been described in Part V1 of this series (loc. cit.).

In this method, Job has shown that the maximum composition "' x '’ does not
change when the concentrations of the two primary solutions used, are equimolecular,
By maximum composition is meant the composition corresponding to the formation of
the maximum amount of the compound in question. In other cases, that is, in cases
where the concentrations are non-equimolecular, it varies and depends both upon the
concentrations of two primary solutions and upon the equilibrium constant K for the
reaction. Hence, the value of this maximum composition ‘‘x ' determines with the
help of the general equation of Job the equilibrium constant K.

For this purpose, the values- of m and %, 2 and 3 respeclively, as determined
previously, are substituted in the general equation of Job,

- Cmuu-:l xtl-l x “P""'F")I"ﬁl”"" )
K= m"".n"‘".(f!—l)""'l{u—(1n+n)x} e (2)

when we get,

k=C[(2p+3)x~3]"

12(p - 1)*(3— 5%) - @

6=1737P.—4.
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Series of measurements are then carried out in the lines as with equimolecular
solutiors and from the respective curves drawn, the values of x, 4. e. positions of

maxima on the curves, arc determined and substiluted in equation (3).

The results are represented graphically in Figs. 1-5.

The values of C, the initial molar concentrations of the rare earth salts, taking
complete dissociation at these dilutions, where molar “concentrations are equal to iomic
concenirations, p=¢C'/C, where ('’ is the initial molar concentration of the thiosulphate
solution, and x being known, the dissociation constants have been calculated with the

help of the equation (3) and these are shown in Tables I-V.

TaBLE I
Dissocialion.conslant of Lay(5;0,),.

Temp. = 32" +0.05°.

C. P. x. K.
X 0.025 q o0.35 ° 1.28X 1077
2 0.01 10 0.27 2.64 %1279
3 0.01 q 0.42 2.04x 50" #
4 0.01 F] 0.535 - z.44 X107
Mean 2.35X10°%
TasLe 1T
Dissociation constant of Ces(S;0,),.
Temp.=32°+0.05°.
C. P x. K.
I 0.02§ 4 0.32 1.74X 10712
2 0.01 10 0.22 2.48X 10710
0.01 4 0.37 2.04 x 10718
4 0.01 2 0.50 2.08 X j0°10
Meen 2.08x10°10
TanLg I11
Dissocialion constant of Pr,y(S.0;),.
Temp.=32" +0.05°.
C. P. %, K.
b 0.02 [ 0.27 2.72 x 10”1
2 0.01 4 0.34 2.81 X 1011
3 0.01 5 a. 3o 3-2rx 10711
q 0.01 2 0.48 3-36x 10711

Mean 3.02 x 3071}

Ref.

Fig. 1, curvel

Fig. 1, corve If

Fig. 1, carve [II
Fig. 1, corve IV
Ref.

Fig. z, carvel

Fig. 2, curve Il
Fig. 2, curve III
Fig. 2, curve TV

Ref.
Fig. 3, corve ]
Fig. 3, curve II
Tig. 3, carve III
Fig. 3, curve IV
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TaBLE 1V
Dissociation constant of Nd,(S,0,),.
Temp.=32"+0.05°.
C. p. x. K. Ref.
0.02 5 0.265 1.36 x 10711 Fig. q, curveI
o.01 4 0.33 1.31 * 107U Fig. 4, curve 11
0.01 5 0.29 1.42X 1071 Fig. 4, cnrve ITI
0.01 2 0.47 r.o5x1o-H Fig. 4, curve IV
Mean 71.26% 10713
TasLe V
Dissociation constant of Smy(S;0,);.
Temp.=32° +0.05°.
C. P. x. K. Ref.
0.01 4 0.32 4-47 x 10713 Fig. 5, carve I
0.01 5 0.28 5.46 % 10713 Fig. 5, curve I1
0,01 6 0.25 6.52% 10717 Fig. 5, curveIIl
0.01 3 0.38 5.56 X 1071¢ Pig. 5, carve IV
Mean 5.50x10° 1
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