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According to earlier investigations r-0, it is obvious that an increase in

temperatrrr. ärd in concentration of telluric acid solutions favours the formation

of differ.nt polytelluric acid.s. However, it should be noted that according to

recent 
"ryoräopi"t 

and diffusion8 measurements the polyacids are present in

only minute concentrations at low temperatu{es.'The 
aim of the present stud.y was to investigate the formation of polytelluric

acids in aqueous telluric acid solutions of different concentrations. According to

Fouassona some polyacids are present in concentrated telluric acid solutions.

fn a recent papei4 th. pr"r.nt äuthor showed that these polyacids seems to be

mainly a diäer, althoufh higher polymers are also presenl The existence of a

d.imer has also been räp"rtäd by Lourijsen-Teyssddres. On the other hand,

Er^rl.y and Edwardso have noted that mjinly a trimer and a dimer are formed

in concentrated telluric acid solutions, but suspect that higher polymers may

also be present in telluric acid solutions more concentrated than 1.0 M.

Accoidi*g to above-mentioned studies of Earley and Edwards and the present

author it is äbvious that the polyacids formed as the concentration of telluric

acid is increased. are rnainty ä dimer and a trimer, although it is difficult to

explain some deviations found to occur in other details of these investigations,

It should. be noted, however, that in their investigation Earley and Edwards

used concentrations instead" of activities while the present author determined

the true concentration conetants. These can be obtained by using data either

for the inflection point at the beginning of the titration or for the equiv^alence

point on the titraiion curvee. Tüe preient author has used only data for the
^inflection 

point at the beginning of the titratio,n in his investigations4'l0 since

il is then possible to negleät the influence of added alkali on the polymerization

of telluric änd. boric acids. Thus the results of these investigations can be interpret-

ed. as relating to reactions in acid solutions where the complex formation reactions

are different from those in alkaline solutions.

In a previous studya the author found that the relationship betwegtt tq.

first apparent ionization constant K* of telluric acid and its concentration Ct

can bä expressed in the following form (for 25" C')

( r ) K* :  K^.Cr{ 'n- r l  *  Kr :2.680 .  l0-? .  Crr 'aza + 2.++B '110-* ,

where m is the average polymerization number (:2'378)' K' the first thermo'

Jyrrr*i" ionization änrt"nt of telluric acid determined in very dilute acid

,olrrtiorm and, K* the equilibrium constant of the polymerization reaction:

m H T " ? H + + T * ,

where HT designates telluric acid and T; the polyacid anion formed.

The d.eviation of the average polymerization number m from a whole number

can now be explained. on the bäsis olthe results of the above-mentioned investiga-

tions.Thus equation (1) can be rewritten in the following form (cf. ref. 11'):

K* *  krcr*  kucr ' *  Kt
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simultaneously presenta-6. Flere

reactions:

* Tr-
+  T 3 ,

Kr, krand ftr, the complex formation constants

follows:
t.r;

:  kz lK t :  5 '93

respectively.
The const ants k, and. k, can be calculated with the aid of equation (3) uging

previously ̂.urrrr.ä valrre"s of K* (cf. reß. 4 an!,11). Wllen these calculations

are carried out, the values of corrsttnts A, and,k, are found to be I'+5'lA-7

and 1.23.10-?, respectively. Using these valües, valuäs of the aPpqgtt ionization

constant K* for different concentrations C, c,an be calculated' The results are

given in Fig. l. In general the calculated. values are in good agreement with

ihor. rrr.urrr"red pr.rrlärrrlya, and thus it is apparent that in concentrated solutions

mainly a dimer and a ffimer of telluric acid are present.

F i g. 1. The influence of the concentra-

tion"of telluric acid on its apparent ioni-

zation constant at ionic strength 'I : 0'

The points X correspond -to the ,values
calcuiated using equation (3) and the cal-

culated values of fr, and ks' The curve

plots previously ieported experimental

valuesa.

tv2

L )rvg

R e f e r e n c e s

cT-  ' cHT

c T -
: -- --7 .". : ksiKt: 5.03

cT- (cHr/ -

1. Patry, M. BuII. soc. chim. France l5l 3 (1930) 845'

2. Myli ius, F. Ber.34 (1901) 2.?!!. . ^ -
3. Folasson, F. Ann. chim.12 (1948) 3, 59+'
+. Atrtit ui".n, P.J. Suomen Kemistilehti B 28 (1955) l?5;- ̂ ^
i. l-o"ri.1r."-T.ytJedt. Bull. soc- chim. France 2-2 (1955) l-196'

ö:B;;lü1. 
-E.'arrd-Bä*.rar, 

J. o. Thi.rd Interim -iechnical Report. Department of the Army
'Fro1.äifro.5899-01-004.'ördnanceR.andD.ProjectNo.TB2-0001.off iceofordnance

n.r'.ur.f. project No. 1349. Office of Ordnance Researäh Contract No.DA-19-020-ORD-

3504 with Brown lJniversity, Providence, Rhode Island'

7. Heberlein, A' andJander, G. Kolloid'<'22 (1918) 
"98'g. S;U.r, C'.,Braid'ai A., and Jander, 9' 1-' pn,s;tc' Chem' AtTl (1934) 327 '

9. Kilpi, S. j. Amer. Chem. Soc.74 (l-952) 529-6'
10. Antikainen, p. J. i";. Acad. Sci,.'Fennilae, Ser. A II56 (1954), Suomen Kemistilehti B 29 (1956)

14, lg5, li9, Äcta Chem. Scand.l0 (1956) ]-16r ̂ ^^
ll,Antikain"r, P. J. Acta Chem. Scand. g (1955) 1008' 

ReceivedJanuary 2g,lg'7.


