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DISTRIBUTION OF Ni** IONS IN Naqi SINGLE
CRYSTALS AND THEIR ELECTRIC CONDUCTIVITY
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MARIA SUSZYNSKA*, Wréclay
MARIA HARTMANOVA**, Eva SEBESTOVA**, Bratislava

The starting Na(} material was purified of heavy ion impurities by chemical extraction. OH~ groups
in the melt were removed by SiCl,-vapour treatment. From the purified and Ni**-doped material
contained in vacuum sealed quartz ampoules the crystals were grown by the Stockbarger method. The
rate of crystal growth was kept constant at 0.9 mm per hr. The crystals were annealed after growing for
24 hrs at 750 °C and then cooled to room temperature in the growing ampoule,

The nickel concentration in the crystal layers was estimated by atomic absorption analysis (Perkin)
— Elmer Spectrophotometer — Model 403. The detection limit (the smallest concentration which can
be quantitavely estimated in water solution) for nickel is 0.01 g/ml.

The size of samples used for the electric conductivity measurements, 0, was 0.6 X 0.6 X 0.1 cm®. The

surfaces were coated by graphite electrodes. Both, the thermal treatment and the measurement of a,
were carried out in an inert atmosphere. The thermal treatment of samples consisted of annealing at
temperatures 720 °C for 16 hrs and of the following cooling to room temperature. The measurements of
0 were carried out in the temperature region 25650 °C by the methods of the dc technique described

in [6, 7]. %

—_—_—

* Instytut niskich temperatur i badar strukturalnych PAN, Piac katedralny 1, 50 950 WROCLAW,
Poland.

** Institute of Physics, Slovak Academy of Sciences, Dibravskd cesta, 899 30 BRATISLAVA,
Czechoslovakia.
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Fig. 1. Ni** concentration as a function of crystal Xg
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Fig. 2. Distribution of Ni** jons along the
crystal : Cvsg =x/x,,.
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Fig. 3. Electrical conductivity of definite NaCl crystal layers with various nicke! contents,
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The distribution coefficient of Ni** was determined by estimating the Ni** content by the atomic

absorption analysis as the function of the crystal length and by plotting log c/c, vs log (1—g) according
to Pfann’s equation | 10]

IB.." — g Y*k-1
o= k(1~g)*m,

where ¢, — Ni** concentration in the melt, ¢ - Nj2* concentration at a definite layer of the crystal, k
— distribution coefficient, g — fraction of the solidified melt, in our case proportional to the fraction of
the length of the cylindrical crystal corrected for the rounded bottom. i

The obtained results are presented in Figs. 1 and 2. The Niz* concentration in the melt c,=
=5X10"*m. fr., and the crystal length x,=9 cm.

The distribution coefficient estimated as the ratio of the nickel content extrapolated to the “pure”
end of the crystal (g = 0) to the nickel content in the original melt amounts to 0.13 (Fig. 1) and agree
quite well with that obtained from the slope of Ig c/c, vs lg (1~ g) graph (Fig. 1). The distribution of
Ni** along the crystal length can be seen in Fig. 2. The value of £ =0.13 obtained in the present paper is

in good agreement with that obtained by Ikeya et al. [5] for the crystal grown by zone melting,
0.13+0.03.

layers as a function of reciprocal temperature. It can be seen that the electrical conductivity increases in
this case in agreement with an increasing Ni** content along the crystal length.

,_..rom_:roao:_.o vnamoivmvﬁim__Bﬁrmsxga.Z.Nccnwo&mg the preparation of of NaCl
crystal with various nickel contents. ’ 4
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