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A usziiíí

K 2SnBr6 ist boi Zimmertompcratur tetragonal, psowdokubisch; es wird 
kubisch boi 125,6 °C. Dio Umwandlung ist reversibel und displaciv (nach 
B uerger). Dio Ausdehnungskoeffizienten sind /„  =  4,96 • 10-6, / c =  5,65 • 10~5 
für dio tetragonale Modifikation zwischen 0°C und 100°Cund Xa =  5,22 • 10~5 
fíir dio kubisclie zwischon Í30°C und 250°C.

Die Umwandlung erfolgt ohno Volumcnánderung (Umwandlung zweiter Art).

Abstract

K 2SnBr6 is tetragonal, pseudocubic at roora temporature and becomes 
ciibic at 126.5°C. The transition is reversible and “ displacive”  ( B u e r g e r ). The 
expansión cooffioionts aro: /„  =  4.96 • 10-6, ?., =  5.65 • 10-5 for the tetragonal 
phase between 0°C and 100°C; and Aa =  5.22 • 10~s for the cubic phase between 
130°C and 250 °C.

In tho transition point no chango o f volumo ocours, indioating a socond 
order transition.

The symmetry o f K 2SnBr6 has been studied by K e t e l a a b ,  R i e t d i j k  
and v a n  S t a v e e e n  1 and by M a e k s t e i n  and N o w o t n y 2. According to K e t e -  
l a a e  et al. the compound is cubic and has tho K 2PtCl6 structuro, with 
a =  10.48 A. According to M a r k s t e i n  and N o w o t t ,  it is tetragonal, 
pseudocubic, spacc group P42x2 with a slightiy distorted KjPtClg structure, 
and with a  =  10.51 and c =  10.61 Á. The unit diagonal to the pseudocubic 
ccll has the dimensions a —  7.43 and c =  10.61 Á.

W e havo found3 that the cell, tetragonal or pseudo-cubic at room 
temperature, becomes cubic at 126.5°C, with a =  10.61 Á at 130°. The 
transition is reversible and a “ displacive transition”  in the sonso defined by

1 J. A. A. K e t e l a a r , A. A. R i e t d i j k  und C. H. v a n  S t a v e i í e n , Dio Kristall- 
struktur von Ammonium-, Kalium-, Rubidium- und Cásiumstannibromid. Koe. 
Trav. Chim. 56 (1937) 907-908.

2 ( i .  M a r k s t e i n  und H. N o w o t n y , Dio Kristallstruktur von Bromostanna- 
ten A,SnBr6 (A = C's, Itb, 2ÍH,, K). Z. Kristallogr. 100 (1939) 265—271.

3 E. E. G a l l o n i  y  M .  R. d e  B e n y a c a e , Estudio cristalográfico del bromo- 
estannato do potasio. Anal. Acad. Nao. Cien. Córdoba (R. A.) 42 (1961) 241—243.
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B tterg er '1. N o other point o f  transformation was found below 0 G down 
to — 80 °C. On heating, the temperature o f decomposition was reached 
above 250°, without any new change o f phase being observed. The transition 
temperature was determined on a polarizing microscope fitted with a Kofler 
liot 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 titanate5. On heating, the 
domains disappear at 126.5 C, as the symmetry changos to eubic; they 
reappear i f  the sample cools below the transition temperature, the domain 
boundaries occupying their original positions.

Fig. 1. Thin section o f K 2SnBr6 betwecn crossed nicols, showing domain struc­
tures at room temperature

W e have measured the expansión coofficient o f both the tetragonal and 
the cubie phase. For the determination o f the unit-cell edges at different 
temperatures we employed a Philips Geiger-counter diffractometer to which 
an electrically 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 wcre read on a recording 
potentiometer with an accuracy better than 0.02 mV, equivalent to 0.5 °C.

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

To put the cell edges on an absoluto scale, the NaCl 200 spacing, 
d =  2.8201 Á at 26 °C, was taken as a standard6. Results obtained between

4 M. B t t e r g e r , Crystallographic aspeets o f phase transformation. Chapter 
in: Phase transformation in solids. (Ed. Smoluchowski) (1951) 183—211.

5 P. H. F o r s b e k g h , Jr., Domain structures and phase transition in barium 
titanate. Physic. Review 7(> (1949) 1187—1201.

* H. E. S w a k s o n  and R . K .  F c y a t , Investigation by x-ray powder data. 
Nat. Bur. Standard» Report XBS project 0907 -41- 0921, NBS report No. 1300. 
Structure reports 15 (1951) 149.
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20° and 250 C are plotted in Fig. 2; the curves show that the transition 
takes place between 120” and 130°. The expansión is aproximately linear 
for the tetragonal phase between 20° and 100°, and for the cubic phase 
between 130“ and 250 c('. AII the coefficients are positivo.

Applying least squares, the following valúes were obtained:

Tetragonal phast 0 I 100 u =  10.5096 (1 — 4.96 x 10 5 t)
r =  10.6120 (1 +  5.65 x U) -5 t)

Cubic phase 130° I < 2 5 0 ' a =  10.5428 (1 +  5.22 x 10-8 t)
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Fig. 2. Variation with temperature of spacings for 400 and 004 reflections, and 
cube root of eell volume o f K 2SnBr6
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As shown in Fig. 2, the valúes for the average ecll edge y a 2c below the 

transition temperature fall very aproximately on the straight line belonging 
to the cubic phase, indicating that at the transition point no change o f 
volume occurs (second-order transition).

The behavior o f K2SnBre and its structure at low temperature suggest 
the presence o f some kind o f ferroelectric or antiferroelectric phenomenon. 
A . L e v i a l d i  and co-workers, though7, have not been able to detect any 
such characteristic. R .  G b a h m a n n 8 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 o f  domains 
under the effect on an elcctric ficld. More conclusivo experiments are being 
planned.

7 Prívate communication.
8 Prívale communication.


