@ . e

/

7
/
,// /

{ /

N

\

ﬁ3682879

DUC AVAILABILITY NOTICE

s

DEFARTMENT COF THE ARMY
Fort Detr.ck
Frederick, Maryland

Reproninwd by the
CLEARINGHOUSE
tor todmal SGiositic & Techingal
Intormation Springheld Vi 2019




'~ "AD 63823879

My - - o~ ~ N 4l - - q o~ N - oa a ol
T determination of tre distrivution coefficient of

PN PR £ e it ay LY mApea o e A
rudium ant of it iszctone TRY boswosn Tused

e . - e s .
V. G. Khlorin, V. R, Xlokman and ¥, 0, T al'na

—

Izv. .Xkad, Haux, Ctd, #nim, Haug, (2), 1953, 250-252 U.S.S.R.

The anhydrous ritrates of calcium, strontium, tarium and lead,
crysiallising in tnhe form of rectilincal octanedrons, form, as is well knownm,

an isomorghous group.

In the case of crystailisation of the solid phase from the aqueous
sclution the distribuiion coefficient of radium was determined for thres
rembers of this group only: for ritrates of barium (Bibl. 1), sirontium
(Bitl. 2) and lead (Bibl. 3). 1In all three cases the distribution
cogfiicient D was found to ve of a magnitude * | which is evidence of
act that the enrichment by the micro-component accurred in the solid
ince the cdistribvution coefficient D shows how much richer the
arc as 2 micro-component than the zalt remaining in the

solution D = x(100-y} in which x and 100 - x are the quantity of the
y(100-x)
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radioclement in percent converted into crystals and remaining in the
sclution (or melts), and y and 100 - y the guantity of the isomorphous salt
in percent, convericd into crystals and remaining in the solution (melt).
Tne distribullion coefficient was not determinzdi for cdlcium nitrate since
1nis crystallizes from aqueous solusions in the foim of tetrahydrate, giving
moncclinic crystals, which are rnon-isomorphous witir the crystals of ankydrous
radiun nitrate. The potassium nitrate crystallizes from the melt in the
form of an anhydrous salt which is isomorphous with radium nitrate and
therefore in this case the distribution coefficient of radium can be
determined for this fourth member of the isomorphous group

The distribution coefficients of radium between the melt and the
crystzls of the three other isomorphous sultg were determined by tze authors
in a preceding report (Bibl. 4.

Txperimental part.

In this investigation the authors used the metaod developed earlier
(Bivl. 4). Thae distribution coefficient of radium hetween the melt and the
crystzls of calcium nitrate wore studiced in the system Ca(NQ3)2 - Ra(N03)2 -

Na (N4,

snpydrous calcium nitrate was obtained by careful drying of the
teirahydrate at 150°. The sodiwn nitrate was also dried at the same
temperature. Radium and its isotopc ThX were used as z determining
component, the latter boing obtrined by the method of collecting emission
atoms on & negatively cherged plate. The mecasurement of the activity of
the specimens of the melt before and after scparation of the solid phase
for dstermining the percentage of radium converted into the solid rtase,
was effected by the emission method.

Before experiments were performed on the distribution, a curve was
plotted of the fusibility of tu - Ca(N03)2 - ¥al03. The curve was plotted
up to 70 mol % of caleiwm nitrate, sinee a mixture with a greater content
of calcium nitrate boging to opalesca and the calculations become inaccurate.
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Accerding to the authors® dnta the ziltinzy point of the cutetic of
system is equal to 2307, and tne content is eguai to LS . wof CP'c:Lr
nitrate. lionezies and I it (Bibl. 5) give a meltl :

1 > e
equal to 2)6 end a content ecoual to 50 _mal ; o7 cnlerwn ni_r;'e. Pt A
of the solid ohaa¢ soparated [ Ca(NO- )9“7 calouliztea accordin 0 Tuo
curve of fusibility of the systom ‘u ne conient of the inivizni and finc.
melts. Tho resulis of the tests for deiermining ihz dietiribution co**”1c-"
of radium between the melt and the crysgtals off caleium nivreto o Ziven in

Table I.

TaX wasg taken in tests 4 and 9 a1s a micro-component, and radium in tke
remaining ones. The tests were effecved without mixmang, sinco it was
demonstrated (Bibl. 6) that the speod of the equilibrium determination
during separation of the solid phase from ihc melt is identical both during
mixing of the melt and in the absence of mixing. Toests § and 10 wera
effected by the method of recrystallisation of the excess calcium nitrate in
a melt of a definite content at a specific temnevature for 4 hours, which
enables the quantity of the solid phasc soparated into a precipitate to ba
increased without an incrcase of temperature. A4ll the remaining tests were
performed according to the methed of separating ithe solid phase from a
saturated melt.

It will be seen from fig. 1 that the distribution coefficient remains a
constant valus, on an av. rage equal to unity, whatevar the quantity of the
sclid phase ‘separated. The quantity of the s0lid phase changed from 30 to
74.3%. From these data and those obtained earlier on the investigation of
the distrivution coefficients of radium between the melt and the crystals of
the isomorphous salts we are in a position to set up the followi-g summarized
table (Table 2) for all four inembers of this isomorphous group.

It wilil be seen from Table 2 that in the case of the distributien of
radium between the melt and the crystals of barium and strontium nitrates the
distribution coefficient D is equal to O.h4, 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 lzad nitrate, D is equal to
unity, which is ovidence of the equilibrium distribution of the micro-
component between the melt and the crystals of tiszse salts. Thus, during
distribution of the radium between the melt and the crystals of the
isomorphous salis twc interesting peculiarities are observed.

The first peculiarity lies in the 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 tuis
isomorphous group the tendency in the case of analogous elements o form
mixed crystals with radium is not consistent with the difference of their radii.
as will “e seen from Table 3. N

The second peculiarity is the fact *hat in th~ systems hitherto examined
by the authors relatirg to the distribution of r = 'un between the melt and thra
ocrystals of isomorphous salts, no enrichmeni of the solid phase by the radium
was observed. '

Conclusions

1. - The distribution coefficient of radium and of its isotope ThX betweon
the melt and the orystals of caloium nitrate was determined.

<@’ It was found that also in this system in distridbution of the radium
betwesen the melt and the crystals of the isomorphous salt no errichment of
the solid phase by the radium occurs.

3. It was demonstrated that radium in the isomorphous group of nitrates of
Ca, Sr, Ba and Pb easily forms mixed crystals with the nitrates of calicium
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 botween the melt and the crystals

of Ca(N03)2'
No. i Amount ' dAmount of , :
of : of ' Ra, converted i D f
test © crystellising * into the solid ;

| ; cat ~ phase in %
~ ' Ca(Noj)z in %

1 : 30.0 27.0 0.9
: 2 f L0.0 %6.5 { o.g
; 3 ; 40.0 5.4, ; 0.
; b ; L5.0 : w3k . 1.0
' 5 52.3 56.2 ; 1.1
8 52.3 56.7 , 1.2
7 : 52.3 53.4 1.0
o : 52,3 55. L 1.2
9 | 640 ‘ 63.7 1.0
: 10 ; T3 4 4.9 1.0
| -Average | }ldw o
TARLE 2

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

[ —— - —— eyt ————_—

* Igomorphous salt ' D
Ba(N03)2 0.4
Sr(N03)2 Ovis
Ca(N03)2 , 1.0
?b(x\'o})2 | 1.0
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Radii of the ions of divalent metals
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Difflerence of radii

‘in % (in reiationship

t0 the lesser)

Elenment | Radius of . Bre ~ R3
ion R ‘
in A
Ra { 1-52 -
; Ba o143 0.09
; Sr 1.27 0.2%
: - Ca 1.06 0.46
: g 1.32 0.20
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