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The precipitation phenomenology of silver, lead, and lantha
m.\m iodates in aqueous electrolytic solutions and the concentration 
regions of their separation as solid phase were investigated. Only 
in the case of silver iodate the limiting concentrations for precipi
tation were concordant to the solubility concentrations of some 
other authors. It seems that in solutions with great excess of 
metal ions complex ionic species of the type [MenI03]n-1 are 
formed. In all three cases there exist differences between the 
limiting concentrations for the precipitation and the ionic solu
bility values. The precipitation curves of metal iodates show only 
one maximum which extends from the complex solubility limit 
at high metal concentrations to the another boundary at low 
concentrations. 

It seems that the precipitation of slightly soluble metal iodates in aqueous 
electrolytic solutions has hardly been investigated. Except for some publi
cations dealing with the solubility determinations in water and aqueous 
solutions, we can mention only a paper of Willard and Yu1. These authors 
investigated the precipitation of cerium iodate from homogeneous solutions 
in order to develop a method for the quantitative separation of cerium from 
other r·are earth elements. 

This work has been undertaken in order to obtain some insight into the 
precipitation phenomenology of metal iodates and to determine the concen
tration region of their separation as a solid phase from electrolytic solutions. 
The iodates of silver, lead and lanthanum were investigated. 

The investigation was conducted along two lines: 1. The determination of 
the concentration region for the precipitation, and 2. the evaluation of the 
prec~pitation curves. 

EXPERIMENTAL 

To determine the concentrations of the precipitating components, which 
limit the region of solid phase separation, the following procedure has been 
applied. Standard solutions of AgN03, Pb(N03) 2, La(N03)g, and KI03 were 
prepared using analytical purity grade chemicals and redistilled water. From 

* Contribution No. 66 from the Laboratory of Physical Chemistry. 
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these solutions the various dilutions of both components were made in test 
tubes, always keeping in one series of experiments the concentration of one 
<:omponent as constant, while the concentrations of the other component was 
varied within the appropriate range. The solutions were mixed directly in 

the test tubes, and the content of the test tubes was examined for the presence 
or the absence of a Tyndall beam by means of a Reichert mic:roscope lamp 
during a period of two days . The limiting concentrations for the precipitation 
of La(I03 ) 3 did not change after 150 minutes. But for the lead and silver 

iodates changes were .noted during a period of one (lead iodate) or two (silver 

iodate) days. 
The precipitation curves of the metal iodates we-re obtained in the same 

manner as was described previously for the silver halides2
. A Pulfrich photo

meter and a Zeiss tyndallometer were used for the measurement of the light 
of wave lenght 530 mµ. scattered at an angle of 45°. 

All measurements were performed at 20°c . 
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Fig. 1. General precipitation diagrams of silver iodate. Curve a : 150 minutes after mixing: 
curve b: 2 days after mixing. The solubility data from references••'' • are also included. 

Fig. 2. General precipitation diagrams of lead iodate . Curve a: 150 minutes after mixing; 
curve b : 2 days after mixing. The solubility data from references'' 1 are a lso included. 

RESULTS AND DISCUSSION 

As a graphical presentation of the data is more convenient for our pur-· 

poses than the tabulation we are giving the results in the diagrams: logarithms 

of the concentrations of s ilver , lead, or lanthanum ions versus logarithms of 
t he concentrations of iodate ions at the precipitation boundaries (Fig. 1, 
2, and 3). The data for 150 minutes and for two days after mixing the 

reaction components are also given. The solubility data for silver, lead, and. 



PRECIPITATION OF METAL IODATES 69 

1anthanum iodates from the literature3- 9 are also included in the diagrams 
in order to compare our limiting concentrations for the precipitation with 
solubility concentrations. 

We could not obtain the complete :precipitation diagrams of the metal 
iodates for two reasons. In solutions with low concentrations of one of the 
reacting components it was not possible to detect with any certainty the pre
sence or absence of the solid phase. Moreover the solubilities of KI03 and 
of the corresponding metal nitrates were not sufficiently high to obtain the 
precipitation boundaries at the higher concentrations of the solid phase. 

Only in the case of the silver iodate our limiting concentrations for the 
predpitation were concordant to the solubility concentrations of some other 
authors. Renier and Martin3 have examined the solubility of silver iodate in 
solutions of lithium iodate. At higher concentrations of Lil03 they found the 
complex species of AgIO~ [A~(I03) 2- and undissociated, dissolved molecules 
AgIO::(aq)]. In view of their results we may conclude that in solutions with 
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°Flg. 3. General precipitation diagrams of lanthanum iodate 150 minutes after mixing the 
reacting components. The solubility data from references7-9 are also included. 

great excess of the metal ions complex ionic species of the type [MenI03)n-i 

are formed .If no polynuclear complexes are formed in the solution, complex 
dissolution equilibria may be represented by the following equation : 

Me(I03)x(s) + (n-1) Me ~ [Me 11 (I03)Jn-i 

(Me stands for Ag, Pb, or La). 
The great similarity between the general precipitation diagrams of the silver 
halides and the thiocyanate10 and those of the metal iodates also indicate 
a complex ion formation. 
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Fig. 4. Precipitation curves of silver iodate 1, 10, and 60 minutes after mixing. 
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As regards the other aspects of our general precipitation diagrams for 

metal iodates (those corresponding to the solubility products and the ionic 

solubility concentrations), it may be noted that the differences between our 

limiting concentrations for the precipitation and the solubility concentrations 

from the literature are rather large. It seems that the precipitation in the 

region of ionic solubility can proceed only in supersaturated solutions. It can

not be stated definitely if such solution s contain also some clusters of ions, 

nuclei or very small particles besides the free ions of the reacting components •. 

Precise light scattering and ultraviolet spectrophotometric m easurements in 

essentially dust-free solutions and eventually conductometric measurements 

may lead to results in this respect. These measurements are pi'anned for · 

a future date. 

Figures 4, 5, and 6 give. some precipitation curves. They represent the 

cross-sections through the general precipitation diagrams (Figs. 1 to 3) at 

constant iodate concentrations. Only one precipitation maximum appeared 

from the complex solubility limit at high m etal concentrations to the other· 

boundary at low concentrations. 

The precipitation of metal iodates is in all three cases very fast, except 

at the solubility boundaries, as was disscused above. However , some differences: 

exist among them. The precipitation of lanthanum iodate and the sedimen

tation of the precipitates formed are the slowest in comparison with the lead. 

and silver iodates. The appreciable sedimentation of the particles, as r evealed 

through the decrease of the turbidities , takes place after 150 minutes for 

lanthanum iodate, and cifter only 10 minutes for the lead and silver compound. 

It is very hard to follow quantitatively the kinetics of the precipitation 

of metal iodates because of the complications due to random local excess:: 

concentrations unavoidable in the direct mixing of the reacting components. 

Precipitation from the homogeneous solutions 1• 11• 12 has the obvious advantage 

in kinetic studies for our system. Some preliminary experiments are very 

promising, but we defer a full report to a later date. 
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IZVOD 

Metorika precipitacionih procesa. XVI. 
Studij precipitacije slabo topljivih metalnih jodata 

M. M. Herak, M. J. Herak, J . Kratohv il i B. T efok 

Istrazivali smo precipitaciju srebrnog, olovnog i lantanovog jodata u vodenim 
-0topinama elektrolita. Odredili smo granicne koncentracije za precipitaciju. Samo u 
slucaju srebrnog jodata podudaraju se te granicne vrijednosti s podacima za toplji
vost drugih autora. U otopinama s velikim suviSkom metalnih iona vjerojatno 
nastaju kompleksne ionske grupe sastava [MenJ03] 11- 1. Granicne koncentracije za 
precipitadju znatno se razlikuju od vrijednosti za ionsku topljivost metalnih jodata. 
Precipitacione krivulje metalnih jodata pokazuju samo jedan maksimum, koji se 
proteze od granice kompleksne topljivosti kod velikih koncentracija metalnih iona, 
pa sve do druge granice kod malih koncentracija. 
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