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A new crystal structure for (BEDT-TTF) 2SbF 6 and some of its 
physical properties 
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Abstract. A new crystal structure for Aft(ethylenedithio)tetrathiafulvaIene l(BEDT-TTF)i SbF<J was determined 
by single crystal X-ray diffraction. The crystal structure was refined in the P 1 space group at room tempera­
ture. Crystal data for new structure are as follows: triclinic, a = 8-670 (2) A, b = 8-664 (2) A, c = 16-842 (S) A, 
a = 89°-29 (2), P = 90°-71 (3), y= 92°-67 (1), V= 1263-64 A3, Z = 2, Dx = 2136 g cm"3, (Mo-Ka), X = 0-7107 A, 
R= 0-057 for a total of 5517 independent reflections. The donors form a trimerized column, and the band 
structure calculated by the tight-binding approximation shows band insulator properties. The temperature 
dependent of the d.c. resistivity shows a semiconducting behaviour with room temperature resistivity along 
the c-axis; P290K = 5-6 ohm cm. 
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1. In t roduct ion 

The 6«(emylenedithio)tetrathiafulvalene [BEDT-TTF (or 
ET)]; salts are one of the recent additions to the organic 
superconductors family. One of the characteristic features 
of these materials is the ability to exhibit large number of 
crystal types and polymorphism. Moreover, different kinds 
of crystal structures can be found from the same anion 
and solvent with the same composition and also with vastly 
different physical property (Wiliams 1991). Among these 
ET salts, a and /}-(ET)2PF6 complexes are the earliest re­
ported ET based materials. This )3-(ET)2PF6 undergoes a 
metal insulator transition at 297 K (Kobayashi et al 1983a). 
It has been reported that /3-(ET)2PF6 and (ET)2X (X~ = 
AsF6, SbF^) complexes have very similar donor mole­
cule packing motif (Wiliams 1991). Furthermore, these two 
AsF 6 and SbF 6 complexes undergo similar transition at 
273 and 264 K, respectively (Sekretarczyk et al 1986). 
The room temperature crystal structure reported for (ET)2 

SbF 6 is monoclinic, 121c space group with following lat­
tice parameters; a - 33-56 A, b = 6-70 A, c = 14-4 A, p = 
90°-71 (Larversenne et al 1984). However, in the process 
of studying the metal-insulator transition of this family 
of complexes, we found for the first time another possible 
new crystal structural data for (ET)2SbF6 complex which is 
reported here with some of its electrical properties. 
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2. Exper imenta l 

2.1 Synthes is and crystal growth 

Crystals of (BEDT-TTF) 2SbF 6 were obtained by means 
of electrocrystallization. Commercial grade 1,1—2-trichlo-
roethane was purified by chemical treatment and dis­
tilled prior to use as solvent. Recrystallized BEDT-TTF 
from 1,1-2-trichloroethane was used as the donor and 
(«Bu4N)SbF6 was used as the counter anion. The solution 
concentrations used for crystal growth were as follows. 
14 mg of donor molecule was added to the anode com­
partment of the standard cell used in the electrocrystalli-
zations. Then 80 mg of («Bu4N)SbF6 was weighed and 
separated into two portions (3 : 1). The big portion was put 
into the anode compartment of the cell and the rest to 
cathode compartment. 35 ml of solvent was measured and 
added to both compartments of the cell until getting equal 
levels. Pt electrodes were inserted into the cell and then 
purged with Ar. Then the mixtures were stirred by soni­
cating for some time until the salts got completely dis­
solved. Finally the cell was connected to an external power 
supply. Constant current of 1 \iA was used throughout 
the crystallization and crystals were grown at controlled 
temperature (299 K). Black, thin plate-like crystals were 
obtained. The period of the crystal growth was about 2 
weeks. 

2.2 Crystal structure determination 

X-ray unit cell determination and data collection were 
performed with a Rigaku Raxis II single crystal diffracto-
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