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The method consists of concentrating the element to be determined in the form of cerium hydroxide
(IV) on a graphite electrode in an acetate buffer solution with subsequent electrodissolution of the
deposit. The maximum value of the cathode current is proportional to the Ce(IIl) ion concentration
in the solution. The sensitivity of determination is 4+ 1075 t0 1+1073%,

The methods of polarographic determination of cerium in a mixture of rare-earth elements in [1] are based on
cerium oxidation to tetravalent cerium and recording of the cathode wave, which is observed at the very beginning
of the polarogram. Since Ce(1V) is easily hydrolyzed, it is recommended that oxidation be carried out in an acid
medium—which is not always convenient. The wave of reduction of tetravalent cerium in a sulfuric acid medium
can be used to determine comparatively large amounts of cerium within a narrow range of concentrations [2]. In ad-
dition, reading of the limiting current according to a wave that does not have an initial area is very inaccurate, The
difference between the chemical properties of Ce(IIl) and Ce(IV) can be used for its polarographic determination by
concentrating the element on an electrode [3].

In the present work, to determine admixtures of cerium in a mixture of rare-earth elements, it is suggested
that the ability of Ce(1V) ions to undergo hydrolysis in an acetate buffer solution in which the salts of the other
rare-earth elements and Ce(IlI) are fairly easily dissolved be used.

With anode polarization of the electrode, in such a solution trivalent cerium is oxidized, and, as a result of
hydrolysis, a deposit can then be subjected to electrodissolution with a linearly varying electrode potential. In this
case, the characteristic polarization curve with a maximum whose value is proportional to the Ce(III) ion concentra=~
tion in the solution under definite conditions must be observed [4].

A model 7-177-4/B (Hungary) recording polarograph was used in the work. The indicator electrode was a
graphite electrode (class V=3 graphite) whose lateral surface was insulated with ED~6 epoxy resin with polyethylene-
polyamine. A saturated calomel electrode was used as the auxiliary electrode. The designs of the electrolyzer and
the graphite electrode were described earlier in [5]. Oxygen was removed from the solution with a nitrogen stream,

The polarographic base was an acetate buffer solution (0.1 N NaCHsCOO+ 0.1 N CH3COOH) and a sodium ace=
tate solution containing 50 g/liter La, 50 g/liter (Nd+ Pr) and 10 g/liter Y (pH=4 to 5), The latter solution was
purified beforehand of the cerium admixture contained in the rare-earth element salts. For this, a few drops of hy-
drogen peroxide were added to the solution. The solution was boiled until the excess oxidizer was decomposed, and
the precipitated cerium hydroxide was filtered out. 25% (NHY,S,05 is sometimes used as an oxidizer,

The limiting current of cerium (III) ions is reached at a potential of 0.9 V. Therefore, the element can be
concentrated in the form of its hydroxide at any more positive electrode potential. The effect of the electrode po-
tential during the concentration cycle on the form of the polarization curves is illustrated by the data in Fig. 1.

The optimum electrode potential is + 1,0 V (curve 2), since accumulation of a determinable amount of the
substance does not occur at a lower potential (curve 1). Concentration at a more positive potential is accompanied
by distortion of the cathode polarization curve (curves 3 and 4), which is probably due to the accumulation of oxygen
in the electrode.
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Fig. 1. Polarization curves of reduction of Fig. 2. Maximum current of electrodis-
cerium hydroxide (IV) electrodeposited from solution of cerium hydroxide (IV) versus
a solution containing 2+10~* M Ce(IV) during Ce(III) ion concentration in solution of

1 min at electrode potentials of 0.8, 1.0, 1.3, 0.1 N CH3COOH+ 0.1 N CHgCOONa: 1)
and 1.6 V (curves 1 through 4, respectively). 1+107% M Ce(IID) (crosses); 2) 1+104 M

Ce(IIl) (points).

Results of Cerium Determination in Solution

< of Salts of Rare-Earth Elements, ug/20 ml
3 / \\mg s
S .
1 ! Intro- Found Intro- found
oun duced oun
o w705 03 W duced
04 pv 5 45 5 110 |[115; 110; 105
3 10 9; 11; 10 220 | 225; 215;
~ : 15 |14; 16; 15; 17 220; 240
021 20 19; 20; 20 280 [285; 280; 265
56 | 55; 55; 60 560 | 580; 520
0 A : - 840 825; 845;
2‘ 4 [ 8 CI0w 865; 835
4 [ 8 Ci07%

Fig. 3. Polarization curves of electrodissolu-

tion of cerium hydroxide and the relationship ¢ }:h; dat‘; i'; Flgi' 2 illustrate th‘; dependence of the )
between the maximum electrodissolution cur- otm of the polarizatlon curves and of the maximum elec
rent and the cerium ion concentration: 1) téo?lllsls;:quuon current for cerium hydroxide (IV) upon the
0.1 N CHsCOOH+ 0.1 N CH,COONa + Ce(III) isedi 1;Jn concen'tranlon in the ::lution. Tfhis depende?ce
(points); 2) 50 g/liter La (II)+ 50 g/liter (Nd N rectly proportl?na over a wide range of concentrations.
(1) + Pr (IID)+ Ce(1II) (crosses); 3) solution n analogous relationship between the Ce(III) ion concen=-

tration and the maximum electrodissolution current of cer=
ium hydroxide (IV) is observed even in the presence of a
large amount of other rare-earth elements (Fig. 3).

of rare-earth elements + Ce(IV).

A weighed portion of the substance* to be analyzed was dissolved in nitric or hydrochloric acid, a few drops
of hydrogen peroxide were added, and the solution was boiled until the reducer was completely decomposed. The
cooled solution was placed in an electrolyzer, the dissolved oxygen was removed by a stream of nitrogen, the pH of
the solution was brought up to 4.5 by adding sodium acetate, and then it was electrolyzed at a potential of + 1.0 V
for 1to 10 min. The polarization curve of the electrodissolution of the cerium hydroxide (IV) formed with a linearly
varying potential was recorded. The cerium ion concentration was determined according to the value of the maxi-
mum cathode current,

*In analysis of the salts, they were dissolved in water and the solution was acidified to pH= 0—1,
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" The results of the cerium determination are given in the table. The maximum deviation of the found value
from the average value is 13%

The sensitivity of determination is 3+ 10~%% Ce for a 2-g weighed portion of the metal dissolved in 20 ml,
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter-
ations of the abbreviations as given in the original Russian journal.. Some or all of this peri-
odical literature may well be available in English translation. A complete list of the cover-to-
cover English translations appears at the back of this issue.
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