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lNI'ROIXXmOO. Crystallization of the oatp)Urd �I (P04)2, where
�=Ni2+,eo2+or 'lll:j2+, is not studied in recent literature. In order to

obtain rronocrystals of these ccmpounds, for which \fJe expect, on the 
structura basis (!) , to possess ferroelec:ric properties, it is necessa­
ry first of all to detemtine the method aIX1 optimal oonditions of the 
crystal growth. 
EXPERIMENmL MEma>. We have used the nethod of fOl.'IIling the crystal la­
yer on the supercxx:,led crucible wall in order to dete:cnine optjrtal cry­
stal growth rate. The aparatus is shown in Fig .1 .  Basic parts of the a­
paratus are: silioon crucible for crystallization (1) , electroresistant 
shanUJer furnace (2) ,  cooler (3) , transfODier for oontinual variation of 
voltage (4), and theDoocoupling (5). 

A crucible chanically pure, Fig.l.  (1) , iz filled with the earlier pre­
pared ]:XM:ler of �I (P04 )

2 
and put in the aparatus as shown in Fig.l.

The tanperature 13S0°c is achieved by a gradual voltage regulation on
the ems of the furnace heaters. The sarrple nelts at approximately 

130o0c, but in order to get a better harcgenization and extraction of 
possibly raraning gas bubles, the sarrple is kept for 12 hours at the 
taJi:)erature 13S0°c. 
Crystallization begins when the oooler on Fig.1. (3) is set into oontact 
with the crucible top am when the air stream is switched on1 so that
the tanperature of the crucible front wall is decreased for 100°c. The­
refore the nelt begins to solidify fran the crucible top down to the ot­
her end. 
RESULT AND DISCUSSIOO. Under the crystallization conditions described 
in the previous section the substances crystallized in the form of a 
policrystal which consists of non::icrystalline grains of different si­
zes. Accoming to the size of rronocrystal grains \fJe distinguish quite 
clear � different regions. The first is next to the cooler, the 



J.ength of which is 6-8 an (deperding on the substances) which have 
quite Rma11 ccystal grains, am the seoom one has considerably larger
� grains, see Fig.2.  '!he position of the border � these 
� regions is at BaM12 cro4) 2 on the 6-th an fxan the cooler, at 
BaCo2 (004) 2 on about the 7-th an, while at BaN12 cro4> 2 it stretches on
alx>ut 8-th an. 
AaX>rding to B.N. Volfson <2> the rate of solidification of the nel.t with 

the above irentioned oorxlitions is given by the foll.owing relation. 

dd - AT 
dt - o.Xf< ' + 1)

where dis the thickness of the solidified layer; .£ is the tillej tlT
is the di£ference of the melt 'tel'perature arxl the air tarQ?erature in 
the oooler; cl. is the thema1 resistance of the crucibie wall neKt to 
the oooler; ). is the latent heat of the melting of the �; f
is the specific weight of the substance; K is the thexmal ooductivity 
of the crystal. 

Fig .1. Apparatus schare used for the ccy­
stalization of the described substances 

Fig.2.f.t>noc:cystal gra­
ins f:ran the seoon:1 
region 

Fran this relation we see that the rate of solidification i$ grea­
test at the beginning of the crucible ( d =O) arrl gradually decreases 
towards the other erxl of the crucible.However, for the crystal gro­
wth it is necessary that the rate of solidification srould not be 
larger than the rnaximJm linear rate (R9) which is characteristic for 
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each substan:,e.

Based on this observation it is possible to explain the origin °I t\«>
regions in the crucible. In the first region of the crusible !,-> R � ,

do · g  
� the secorxl region at< R

9
, on the boxder between these bA:> regions 

�t = R
9

• In the second region of the crucible ;< � not one m:moc -

eystal, but IIDre, are obtained because the tercperature gradient is 

snail. Therefore the nucleation of parasite crystals appears in front 
of the ccystal.11.mtion line. 

Acooxding to A.B.Bekturov et al. CJ) the large rate of crystallization 

(large Rg> is characteristic for those phosphates where the binding 

between cations and anions has a high degree of ionicity. OUr results 

are in qualitative agreem:mt with the fact that the binding M]-0 29%, 

Co-0 35% and Ni-0 is 41% covalent�.!� birding Ba-0 is only 14% covalent 

and this nakes the crystallization of these oarp:,urxls easier.

R e f e r e n c e s 
(1) Serge EYMN>-Iaritaz,· These: Emle ccystal.logra!ilique quelques 

ItDl'lOplOsphates et IrOIX>arseniates, Gramble (1968 . ) ;
(2) B.N. Volfson, Him. pran-st, No l, (1962) , 658-659;

(3) A.B.Bekturov, E.V.Poletaev, Y.A.Kusanikov, "Himija i tehmlogija 

kondenzi.J:ovanih fosfatov11
, Alma Ata, Nauka, 1970, 146-148.




