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The growth rates of the 111 phase have been measured as a function of the temperature during the

II—III transition in Ky g75Rbg025NO3. It was found that the growth rate of the III phase (II—III transition)
has been described by the empirical equation (_0523AT +0.631AT? _000032”3)_1072@, where AT=Tyns-To-
' ' ' sek

A number of researchers gave attention to the structural transformation of the
rubidium and compounds. There are three different modification of the potassium nitrate
in the temperature range from room temperature to the melting temperature. At room
temperature the potassium nitrate has the structure of aragonite (modification 1) with
Pnma symmetry [1]. At Tyans>400 K the modification Il turn into the modification 111
with R3c symmetry [2]. According to [3], there is modification | between the
modification 11 and Ill. At room temperature the rubidium nitrate has rhombohedra
structure (modification 1V) with P3; symmetry [4], at Tans>437K the modification 1V
turns into the modification Il with Fm3m cubic symmetry [5], at Tyans>492K the
modification turns into rhombohedra modification Il with R3m symmetry [6], and finally,
at Tyans>564K the modification Il turns into cubic modification with Fm3m symmetry
[7]. Many works [8-12] deal with the identification of structural transformation
mechanism in alkali metal nitrate compounds, including the rubidium and potassium
nitrates. There are rhythmic, step-by step, dendrite, elastic growth under structural
transformations which resemble the crystal growth from liquid and gaseous media
without seed, except that in the case of structural transformation, new ordered crystals
grow from strictly ordered matrix single crystal (non-diffusion process ), and ordered
phases grow from liquid and gaseous media (by means of diffusion) through disordered
medium. It has been shown that in these crystals the structural transformations occupy
with the formation and growth of daughter modification nucleus within matrix
modification. In addition, the conditions under which the crystal grows from solid phase
are fundamentally different from the conditions of crystal growth from solution, melt or
vapor. In the case of crystal growth from solid phase, growing crystal faces do not collide
with free atoms or molecules, but they should capture particles from adjacent layers of
the surrounding matrix with crystalline structure where each of the atoms or molecules
has well-defined position. As a result, the crystal growth occurs due to gradual movement
of the boundaries between two un-joining areas of the lattice, and the decrease of free
surface energy will be a driving force for such movement.

In order to clarify the mechanism of structural transformations in solid solution of
these compounds, we have undertaken a series of stadies to investigate single crystals
K1xAgxNO3; (x=0.025, 0.05, 0.1) [13-15]. This work is a continuation of the series of
works devoted to investigation of the kinetics of crystals under structural transformations
In Ko,975R00,025NO3.

Experiments were carried out by method of optical microscopy. From aqueous
solution at the room temperature, well faceted Kog75Rb0025NO3 single crystals
(modification I1) with average size of 1x0.5x10mm suitable for microscopic studies were
obtained. For perfection and purity of the obtained crystals were subjected to aft
purification by repeated multiple recrystallization. The crystals have various external
forms. We used crystals with a flat plate spare or needle along [001] crystallographic
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direction (Fig.1). Kinetically studies were carried out

X using the polarizing microscope MIN-8 with warm
_ - : /\ stage. Temperature was measured by thermocouple
g \ \‘\ / which tips touched directly with the sample surface.
8 W i / / -
BT a2 Fig.1.
— E o Ko.975Rb0 02sNO3 single crystals obtained from agqueous solution.
N -

The temperature measurement accuracy at 100°C reached + 1°C. At the warm
stage providing full thermosetting of the investigated crystals, we first of all carefully
measured the temperature of equilibrium of phases Il and I, which is equal to T(,=381K.
To measure the growth rates of the phases as a function of temperature only, v (T), we
carried out the following experiment: We measured the growth rate at various
temperature on chosen parts in the very same crystal of dimensions 5 to 10 mm. The
heating oven was closely surrounded by a thermally insulating cover in such a way that
the crystal was under thermally stabilized conditions. The region of study was arbitrarily
chosen using the graduated eyepiece. After measuring the rate on one of the microscopes
at the temperature T;=T,+AT; the sample was transferred to the heated stage of the other
microscope, having a temperature T,= To+AT,, where AT1<AT,, and the measurement
was repeated over the section A'B'C'D’.After this time a temperature T3= To+AT3 was
established in the first microscope,where AT,<ATj3, and
the measurement was repeated for the region A"B"C'D",
: etc. Between measurement regions of the investigated
M- » crystal there were regions MNAB,CDA'B',C'D'A'B" ,
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Nem ° etc.since the phase separation boundary moved a certain
. distance during the time to transfer the crystal from one
L . microscope to the other and establish the fixed
g . temperature. This is illustrated in Fig.2.
& Fig. 2.
o :\ " Schematic illustration of the growth rate of the 111 phase during the

II—III transformation in the same crystal.

Thus we measured the growth rate of the same face of the growth rate of the same

o face of the Il phase sequentially in the same
sec crystal during the II—III transformation in

10 Ko,975Rb0 025sNO3 as a function of T.

31 v Fig.3.

Temperature dependence of the growth rate of the IllI
phase during II—III transformation in Kgg75Rbg 02sNO3.1)
Dependence of the growth rate of the Ill phase on
temperature during the II—III transformation in the same
crystal;dark circles are experimental values and the crosses
are emrirical values; 2) dependence of the growth rate of
the III phase on temperature during the II—III
transformation different crystals (the growth rate of the
new phase in different crystals as a function of temperature
2 4 s & 1 12,4, 0ivesthe large scatter).

The experimental data analyzed using least squares gave a functional dependence

of the form , = (—0,523AT +0,631AT 2 —0,00032AT *)- 10~ m': , for the growth rate as a function
se

of temperature, where AT=Tyans-To. IN Fig.3 (curve 1) we show a graph of the growth
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rate of the new phase as a function of temperature, constructed from experimental data
and calculated from the empirical equation.
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Ko,675RD0 02sNO3s MONOKRISTALLARINDA 11—111 POLIMORF CEVRILMO

CoNo~wNE

Y.Q.9S9DOV, E.V.NOSIROV, Y.I.ALIYEV

Optik mikroskopiya tsulu ilo Kgg7sRbo02sNO3  kristallarinda II—III g¢evrilmasi zamam 111
modifikasiya kristalinin boyilima siiroti temperaturdan asili olaraq Olgiilmiis vo boylimo siiroti iigilin

V= (_ 0,523AT +0,631AT2 —0,00032AT ) 10~2 ™™ mm empirik asililif1 miisyyon edilmisdir, burada AT=T,-To.
sek

NOJUMOP®HOE |1—111 IPEBPAINIEHUE B MOHOKPUCTAJJIAX K g75RDg 02sNO3
IO.I.ACAJIOB, E.B.HACHPOB, I0.U.AJIGIEB

MeToaoM ONTHYECKOW MHKpPOCKONWHM Oblla H3MepeHa CKOpoCcTh pocTa kpuctamwioB |l
momudukanmu npu ll—Illl (momumopduoM) mpeBpamennn B MoHOKpucTamuiax KgosR00025NO; B
3aBUCHUMOCTH OT TeMmIiepatyphl. OmpeselieHa SMIIUpUIecKas 3aBUCUMOCTb CKOpPOCTH pocTa kpuctamia I11-

MoaupUKanuy OT TEMIEPATYPBL: ) = (_ 0,523AT +0,631AT 2 —0,00032AT 3).10*2 mir: , rae AT=T,,-To.
se

Penakrop: Ixx.Mcmaitnos
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