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ABSTRACT, The distribu(ion caefficienr of Co20J in NaO single crys(als from

the melt is determined by a(omic absorplion specrropholOmetry. The

crystals ""ere grown by a me(had similar lO (hat desctibed by

KyropoUJos. An analysis oí (he decomposi(ion teaerian oí

~aJCo(N02)bar (he growth (cmperature was made.

INTROlJUCTION

Among rh{. diffetent analyrical m{'(hods utilized for (he dc(ermina(ion of
(he dis(ribu(ion cucfficien(s oC metal impurities in NaCI crys(als, atomic ab-
sorp(ion spe<."rrophotomc(ry has bcen used successfully Cur som{' divalent impuri-
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[ie~ 1 In this work 'n.' rep0r! it.<.;usc in the J{'u:rminalion (lf the' distribUlion
codficient of Cu20., in ,\JaCI single crysmls, The knowll'dge of this imruril~'
distribulion in these cry.<.;tals is important, due to [he inVl"Srigariolls rhar Me
done in EPR 2 by which the vaknce change and the stability in [he iauice nf
th(' compound ,\Ja]CO(,\J()2)() can be srudied,

EXPERI\!E~T.\L

The mechod uf Kyropoulos3 in the open atmo,"phere (wilh sorne rnodifi-
c-ati('fls

4
) was used lo grow th(' single crystals, 'irarring wirh 100 g uf sodium

chloride of reagent grade (j. T. Baker Chemical eo.), ,h(, impuri(y ,\J<l3Co(,\J()2)()
wa." added in 1 and 0.5 w, % respectivel}'. The growing cnndirions are' lhe same
lhar those de.'icribed C'!sewh<'r{,l The crysrals ob,ained W{'f{" ••ingle and flearl,"
cylindrically shaped.

Frorn each crystal W{' gu abour fifteen samp1<-.••by ek,l\'ing slices perp{'n-
dicular ro rhe cylinder axis .11 3 mm inrervals. For rhe analysis it was cunsitief(.d
thal the conct:'ntrarion uf impuri[y in a sample repre ••ctlt. ..• rbe conct'ntrarion ar
rh{, average heighr of the samp!e in [h{, crystal. Th(. quanrirari\"c ana!ysis was
mad{' with a Perkin atomic absorption sp{'ctrophowm{,ler, ,\fodel ,103.

It was found thar the dislriburionofimpuriries in rh{, nysralobeys Pfann' •.•
E(IUarion:s

C,(X) k-¡---- = k (l-j(X))

"o
wh{,[{, C.5í.\') is the impurity conc("ntratiofl in the soJid ,H h(:i~hr X, measuH.d
from the s(..es a!on~ rhe crys[alizatioll axis; eo is the iniria! concentr,Hion In

,he 0}('11, ¡(X) is the ratio of the volume of {he cry ..•ra! at heighl X ro the ini,i;¡j
V()!um{' uf melt anJ k the di ..•tribUlion coefficicnr;

The value of k for {'aeh nyslal is is takcfl éts rhe av('rage value for
rhe \'ilriuus samplc'i frorn a sil\,gle cr)'<;tal.

Tht, discriburiofl coefficielHs and thc rates nf ,gtowlh f(lr [he [\\'0 cr\,"[als
.'(rown are in Tablc 1. wh{'re [h(, ('rror.s quoted corre~rol1d [o OI1C .standard dl'\'i~
¡}[Wfl. Th(" error in [h{, d{'r("nninarion (Jf the disrribution cOl."ffic:i("nts \\'a" {'",i-
m,u(,d It-s_, rhan 10 pl."rc{"'H.
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Crys{al
~Q

2

Ra{e of growth
(mm/h)

!¡

6

Inirial coneen-
trarion
U't. %

1

0.5

<k>

0.00817 :!:0.00027

0.01786:!: 0.00068

Ir was obsen:ed that in {he lower pan of the crystals appeared eertain
dark conglomerates which wcre a1so analysed by aromic absorptioll spectrophoto-
metry finding that {hese regions were cobalt oxide aggregates.

In order to verify the composirion of the final products, (he therma!
decomposition of ~aJ(Co(N02)6) alone, and in the presence oí NaCI, was
ca rried out at several hearing rates up to the melting point of NaCI. Evolution
of nitric oxide s{arts with the heating and ceases near 400°C. At the end of the
decomposition. the residue was extracted wi(h ho( water and the filtered so-
lution analysed for nitrares. According to (he results, the tO[al reaction in the
presence oí air proceeds as follows:

he a, (850 OC)

2Na,(Co(NO,).) •• Co,O, +6NaNO, +6NO

~O
2 z

in agreemellt wi(h (he results repor(ed for {he corresponding potassíwn derívative6.
This confiems {ha{ in the final product v."C unly gOl {he (WO tlrst

substances stlown in the righ( side oí reac£ion.
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RESUMEN
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cimiento.

En este trabajo se determinó el coeficiente de distribución de Co
2
0] en

monocrisrales de NaCl. Lo~ cristales fueron creados a partir del fundence por
un método similar al descriw por Kyropoulos. Para el análisis de las muestras
se utiliza la técnica de espectrofotomettÍa por absorción atómica. También se
analizó la reacción de descomposición del Na Co(NO) a la temperarura de crc~
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