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Auszug
K,SnBrg ist bei Zimmertemperatur tetragonal, pseudokubisch; es wird
kubisch bei 125.,6°C. Die Umwandlung ist reversibel und displaciv (nach
Burrcer). Die Ausdehnungskoeffizienten sind 2, = 4,96 - 1072, 1, = 5,65 - 10~°
fur die tetragonale Modifikation zwischen 0°C und 100°C und 4, — 5,22 - 10
fir die kubische zwischen 130°C und 250°C.
Die Umwandlung erfolgt ohne Volumeninderung (Umwandlung zweiter Art).

Abstract

K,SnBrg is tetragonal. pseudocubic at room temperature and becomes
cubic at 126.5°C. The transition is reversible and “displacive” (Busrcer). The
expansion coefficients are: 4, — 4.96 - 10-%, 2, = 5.65 - 10=° for the tetragonal
phase between 0°C and 100°C; and 2, = 5.22 - 10-° for the cubic phase between
130°C and 250°C.

In the transition point no change of volume occurs, indicating a second
order transition.

The symmetry of K,SnBrg has been studied by KrrerLaar, RIETDIIK
and vax STAVEREN ! and by MARKSTEIN and NoworNy 2, According to KETE-
LAAR ef al. the compound is cubic and has the K,PtClg structure, with
a = 1048 A. According to Marksterxy and Nowory, it is tetragonal,
pseudocubie, space group P42,2 with a slightly distorted K,PtCl structure,
and with @ = 10.51 and ¢ = 10.61 A. The unit diagonal to the pseudocubic
cell has the dimensions @ = 7.43 and ¢ = 10.61 A.

We have found? that the cell, tetragonal or pseudo-cubic at room
temperature, becomes cubic at 126.5°C, with a — 10.61 A at 130°. The
transition is reversible and a “displacive transition’ in the sense defined by
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Buercert. No other point of transformation was found below 0°C down
to —80°C. On heating, the temperature of decomposition was reached
above 250°, without any new change of phase being observed. The transition
temperature was determined on a polarizing microscope fitted with a Kofler
hot stage. Crystals grown from solution are polyhedra looking like single
crystals, but thin sections observed on a polarizing microscope (Fig. 1) show
domain structures similar to those in barium titanate®. On heating. the
domains disappear at 126.5°C, as the symmetry changes to cubic: they
reappear if the sample cools below the transition temperature, the domain
boundaries occupying their original positions.

Fig. 1. Thin scction of K,SnBrg between erossed nicols, showing domain strue-

tures at room temperature

We have measured the expansion coefficient of both the tetragonal and
the cubic phase. For the determination of the unit-cell edges at different
temperatures we employed a Philips Geiger-counter diffractometer to which
an clectrically heated sample holder was adapted. Temperatures were con-
trolled and measured with a chrome-alumel thermocouple. To secure a
uniform temperature the sample was placed in a cavity drilled in a thick
copper block, and covered with an iron foil which also acted as a filter for
the Co radiation. The thermocouple indications were read on a recording
potentiometer with an accuracy better than 0.02 mV. equivalent to 0.5°C.

The progress of the expansion was followed determining at each tem-
perature, by counting, the position of the peaks representing the 400 and
004 reflections in the powder pattern of the tetragonal or pseudocubic cell;
above the transition temperature these reflections join in a single peak.

To put the cell edges on an absolute scale, the NaCl 200 spacing,
d = 2.8201 A at 26 C, was taken as a standard®. Results obtained between
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207 and 250°C' are plotted in Fig. 2; the curves show that the transition
takes place between 1207 and 1307, The expansion is aproximately linear
for the tetragonal phase between 207 and 1007, and for the cubic phase
between 1307 and 250 (. All the coefficients are positive.

Applying least squares. the following values were obtained:

Tetragonal phase 0 {100 « 10.5096 (1 + 4.96 x 103 )
e — 106120 (1 = 5.65 % 1075 ()

C'ubic phase 130 { <<250° @ = 10.5428 (1 + 5.22 x 1075 ¢)
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Fig. 2. Variation with temperature of spacings for 400 and 004 reflections, and

cube root of cell volume of K,SnBrg

As shown in Fig. 2. the values for the average cell edge i a*c below the
transition temperature fall very aproximately on the straight line belonging
to the cubic phase, indicating that at the transition point no change of
volume occurs (second-order transition).

The behavior of K,SnBrg and its structure at low temperature suggest
the presence of some kind of ferroelectric or antiferroelectric phenomenon.
A. Levraror and co-workers, though?, have not been able to detect any
such characteristic. R. GranMaxN® measured the dielectric constant up
to 160" and did not found any anomaly at the transition temperature. Our
experiments have failed to show, up to the present, any shift of domains
under the effect on an electrie field. More conclusive experiments are being
planned.

7 Private communication.

8 Private communication.




