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mhe anhydreus nitrates of calicium, strontium, barium arnd lead,
crystallising in the form of rectiir.eal octahedrons, form, as is well known.,
an isomorpnous Eroup.

M In the case of crystallivation of the solid phase from the aqueous
bo solution the distribution coeffici(ent of radium was determined for three

F~embers of this group only: for rnitratcs of barium (Bibi. 1), strontium
(3i"Ll. 2) and lead (Bibi.3) In all three cases the distributiorn
coefficient D was found to be of a magrnitude which is evidence of
trhc fact that the enrich-ment by the micro-component occurred in the solid

CO ~phaso, since the distribution coefficient D shows how r mach .richer the
44 A-3Acrystals are as a micro-component than. the 3alt remaining in the

solution -D = X(104 in which x and 100 - x are the quantity of the

radioclement in percent converted into crystals and remaining in the
Solution (or melts), and y and 100 - y the quantity of the isomorphous salt
in percent, convertod into crystals and remaining in the solution (melt).
...o distr"ibution coefficient .was not determinai for cdlcium nitrate since
taL~is crystallizes from aqueous solut.ions in the foirt of tetrahydrate, giving
monoclni.c crystals, which are non-isomorphous with the crystals of anhydxou.s
radium nitrate. The potassitum nitrate crystallizes from the melt in the
fain7 of an anhydrous salt which is isomorphous with radium nitrate and
therefore in this case the distribution coefficient of radium can be
odetermined for this fourth member of the isomorphous group

T2he distribution coeffictents of radium between the melt and the
crystals of the tUhree other isomorphous salts wore determined by the authors
.'n a preceding report (Bib>. 4).

Experimental part.

in this investigation the 'iuth ,ors used tho mothod developed earlier
(Bibl. 4 ). The distribution coefficient of radi=% "latween, the melt and. the
crystals of calcium nitrate wore studied in the system Ca(NQ3) 2 - Ra(N0 3 )2 -

A'nhydrous calcium nitrate %%,s obtainod by careful drying of the
tet-rahy"Jrate at 1500. The sodiui nitrate was also dried at the same
temperature. Radium and its isotolp,- ThX were usad as3 a determinin-
component, the l!atter bcing a obtaied by the method of collecting emision
atoms on a negatively ohargod plate. The measurement of the activity of
-the specimens of -the melt before and after separat ion of the solid phase
for determining the parcentage of radium converted into the solid r'hase,
was effected by the omission method.

Before experiments were performod on the distribution, a curve was
plotted of the fusibility of ti. Ca(N0 3 ) - :a The curve was plotte!

up to 70 mol %~ of calcium-, nitrat,. , ince a mixture with a greater content
of calcz4um nitrate bogin ; to opalasce and tho calculations become inaccurate.-
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According to the authors' data the z- pc of thC C;ut - 0f t ,:
system is equal to 2300, and the content is ecua >, mel. of c
nitrate. :,renios and tt (Bibl. 5) giv a : .... of th. te, ct'o
equal to 2360, and a content eoual to 50 e" c -- -...
of the Solid phase separated LCa(0 3 )7J ,; c ..... co .. . s,

curve of fusibility of the system and -he content of the iniain- ai fim L
melts. The results of the tests for determlnr the In :t ... " icie..
of radium between the melt and the cryatals of ci-2 ni-', '. j- ir.
T.blo I.

ThX was taken in tests 4 and 9 as a micro-component, and radium in the
remaining ones. The tests were effectd without mixirg, sinco it was

demonstrated (Bibl. 6) that the speed of thi,. equilibrium determination
during separation of the solid phase from the melt is idenical both during

mixing of the melt and in the absence of mixing. Tests 9 and 10 were
effected by the method of recrystallisation of the excess calcium nitrate in
a melt of a definite content at a specific temperature for 4 hours, which
enables the quantity of the solid phase separated into a precipitate to be
increased without an increaso of temperature. All the remaining tests wore
performed according to the method uf separating the solid phase from a
saturated melt.

It will be seen from fig. 1 that the distribution coefficient remains a
constant value, on an av rage equal to unity, whatever the quantity of the
solid phase separated. The quantity of the solid phase changed from 30 to
74.3%. From these data and those obtained earlier on the investigation of
the distribution coefficients of radium between the melt and the crystals of
the isomorphous salts we are in a position to set up the followi'w summarized
table (Table 2) for all four members of this isomorphous group.

It will be seen from Table 2 that in the case of the distribution of
radium between the melt and the crystals of barim and strontium nitrates the
distribution coefficient D is equal to 0.4, i.e., in this case an enrichment
of the melt by the micro-component occurs. With the distribution of radium
between the melt and the crystals of calcium and !ead nitrate, D is equal to
unity, which is .vidence of the equilibrium distribution of the micro-
component between the melt and the crystals of tl- se salts. Thus, during
distribution of the radium between the melt and the crystals of the
isomorphous salts two interesting peculiarities are observed.

The first peculiarity lies in .he fact that the mixed crystals are more
easily formed by radium not with its nearest group neighbours, i.e., barium
and strontium, but with more distant elements, calcium and lead, i.e., in this
isomorphous group the tendency in the case of analogous elements to form
mixed crystals with radium is not consistent with the difference of their ra&di.
as will be seen from Table 3.

The second peculiarity is the fa.t *hat in th-, systems hitherto examined
by the authors relatiYZ to the distribution of 1' 6ut between the melt and the
crystals of isomorphous salts, no enrichment of the solid phage by the radium
was observed.

Conclusions

1. - The distribution coefficient of radium and of its isotope ThX betweon

the melt and the crystals of calcium nitrate was determined.

- It was found that also in this system in distribution of the radium
between the melt and the crystals of the isomorphous salt no enrichment of
the solid phase by the radium occurs.

3. It was demonstrated that radium in the !somorphous group of nitrates of
Ca, Sr, Ba and Pb easily forms mixed crystals with the nitrates of calcium
and lead, but not with the nitrates of strontium and barium, i.e., its
nearest group neighbours.
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Tables

TABLE 1. Radium distribution between the melt and the urystals
of Ca(NO3)2.

No. Amount Amnount of
of of Ra, converted D

test crystallising into the solid
a out phase in %a(NO 2in %

1 30.0 27.0 0.9
2 40.0 36.5 0.9
3 40.0 35.4 0.8
4 45.0 +5.4 1.0
5 52.3 56.2 1.1
6 52.3 56.7 1.2

52.3 53.4 1.0
52.3 55.4 1.2

9 64,0 63.7 1.0
10 74.3 74.9 1.0

Average 1.0

TAFLE 2

The value of the radium distribution coefficir'ts between the melt
and the crystals of the nitrates of divalent metals.

Isomorphous salt D

B&(NO3 )2  0.4
Sr (NO3 )2  0.4

Ca(1,0 2  1.0
,?b( ( 3) 2 .03 23 '2
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TABLE 3

Radii of the ions of' divalent metals

Elemet Radiu of3 Difference of -.adii
ionR R~R n~(in reIatioc-.hip
inA to tn-e esser')_

Ra1.52--

* Ba 1.43 0.09 6
* Sr 1.27 0.25 20
* Ca 1 .06 0.46 43
* Pb 1.352 .0.20 15


