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CHEMISTRY OF THE RARE EARTHS. PART VII. IHSSOCIA"flON 
CONSTANTS OF THE 'I'HJOSULPHA 1'ES OF RARE EARTHS 

Bv NIHAR KoMAR DoTT 

Dissociation COD.'!Ilants of the thiu~alphates of rare earths (I.a, Ce, Pr, Nd and Sml have b~ 
measareCI. These values have been loand to follow th1: "Serial Order " ol tbe rare earths.. 

In a previous communication (Part VI, this Journal, 1949, 26, 405), the composition 
and isolation of several double thi.osulphates of rare earths have been described. It 

bas been shown there that the reactions between different alkali thiosulpbates and rare 
earth salts take place in two ste(ls, at :first the simple thiosulphates R1(S~01) 1 are 
formed by the following reactiou, 

h) 

and next double thiosulphates are formed having compositions [R(S,a03).]
1111 and 

[R(S30 1 ) 1 ] 111 with sodium and potassium (also ammooium) thiosulphates respectively 
where R stands for La, Ce, Pr, Nd and Sm. The determination of dissociation. constants 
of the simple thiosulpbates forms the subject malter of the present communication. 

EXPERllolENTAL 

Dissociation constants have been determined by the method of continuell variation 
of Job (Compt. rend., IgzS, fSO, gz8). The general principle of this method and tbe 
actual experimental procedure for the application of the same in this particular case 
have been described in Part VI of this series (loc. cit.). 

In this method, Job bas shown that the maximum composition ";11;" docs 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 amoUDt of the compouud in guestio11. ln other cases, that is, i:n cases 
wb~re the concentrations ar·e non-equimolecular, it varies aud depends both upon the 
concentrations of two primary solutions and upon tht: 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 111- and n, 2 and 3 respectively, as determined 
previously, are substituted in the general equation of Job, 

when we get, 

K = emu -1 )I( ;• -· )C ICPm -f 1i)X- n}"'u -
m•-•. "m-l.(p -l)•u -lfn- (m + n)x) 

(z) 
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Series of measurements are then carried out in the lines as with equimolecular 
solution and from t11e respective curves drawn, the values of x, i. e. positions of 
maxima ou the curves, arc determined and substituted in cq11ation lJ). 

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 "concentrati011s are equal to ionic 
concentrati011s, p=C'/C, where C' is the initial molar concentration of the thiosulphate 
solution, and x being kDowD, the dissociation constatJts have been calculated with the 
help of the equation (3) and these are sho\\'u in Tables I-V. 

TABu; I 

Dissociation .conslant oj La2lS~01),. 

Temp.= 32" ±o.os". 
c. ('. ~- K. Ref. 

I 0.025 " 0-35 1.28X Jo"9 Fig. r, curve I 

2 o.oJ :ro o.z; z.6.j x n·• Pig. I, carve II 

3 0.01 ~ 0.42 2.04 x ro·• Pig. I, can.-e III 

4 o.oi :1 o.s:ts. z.44X Jo"l Fig. r, c-arve IV 

Mean :z.35 x ro·t 

TABI.B II 

Dissociation con.dant of Cea(S301)~. 

Temp.=32" ±o.os". 
c. f'. :1:. K. Ref. 

0.025 .q O.J2 1.74X ro·I~ Fig. :z, car\'e I 

2 0.01 10 o.:z:z 2.48X Io·JD Fig. 2, carv~ II 

3 O.Ol 4 0-37 :Z.OI • Io•ll Fig. 2, curve lfi 

4 o.OI :z o.so :1.o8 X Jo·IO Fig. 2, carveTV 

Mean ~.o8 x Jo·Ia 

TABLK Ill 

Dissocir~lion con slant of Pr2(S=O~)a. 

Temp.=3~a ±o.os 0
, 

c. 1'· :~:. K. Ref. 

o.oz 5 0.27 2.72 1< 1o-11 Fig. 3o cun•e 1 

:z O.OI 4 0-34 2.81 x Jo"ll Fig. 3., carve II 

3. O.OI 5 O.JO 3·lii • Io·ll Fig. 3. carve JII 

4 0.01 z 0.48 3·36 x 1o·ll Fig. 3, carve IV 

Mean 3.02 111o"ll 
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TABU IV 

Dissociation constant of Nd,.(S,.03 ) 1 • 

Temp.=32° ±o.os 0
• 

p. "· K. 

s o.~6s 1.36" Io-n 
4 O.JJ I.U X IO-U 

5 0.29 I .42X lo-ll 

2 0-47 x.os x zo-U 
Mean 1 .:z6 1e zo-n 

'fABLK V 

Dissociation constant of Sm 11(S1 0 1 ) 1 • 

Tentp. == 3Z 0 ±o.oS 0
• 
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Ref. 

Fig. 4, curve I 
Pig. 4, curve II 
Fig. 4, carve III 
Pig. 4, curve IV 

Rd. 

Fig. 5, carve I 
Fig. s, curve 11 
Fig. s. carve In 
Pig. s, .carve IV . 
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All meatmrements 
electrically regulated 

have been made in an 
lherlllostat capable of 

keeping the temperature constant with ±u.os•. 

The values found for K, evidently shows tbat 

the stabilities of the salts follows the serial order 

of the rare earths as has been pointed out earlier. 

'fhe author's thanks arc due to Prof. P. B. 

Sarkar for his kind and helpful suggestions 

during the progress of the work. 
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