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SYNTHESIS, STRUCTURE AND ELECTRICAL CONDUCTIVITY OF 
(BEDT-TTF),(B~OI+)~ ORGANIC METALS 

M e  A. BENO, G. S. BLACKMAN, P. C. W. LEUNG, K. D. CARLSON, 
P. T. COPPS, AND JACK M e  WILLIAMS 
Chemistry and Elaterials Science and Technology Divisions, 
Argonne National Laboratory, Argonne, Illinois, 60439 
U.S.A. 

Abstract The electrochemical oxidation of BEDT-TTF 

trichloroethane solution in the presence of (n-Bu~+N)Bro,, 
as supporting electrolyte produces three distinct mor- 
phologies : needles, thick plates, and thin plates. These 
crystal habits have been identified with different 
crystallographic phases: needles as (BEDT-TTF)zBrOb, thick 
plates as (BEDT-TTF)~(B~OI+)(TCE)~,~, and thin plates as 
(BEDT-TTF)~(B~OI+)~. The structural characterization and 
conductivity for these materials is presented. 

(bis(ethylenedithi0)-tetrathiafulvalene) in 1,1,2- 

INTRODUCTION 

Research on BEDT-TTF organic metals has been stimulated by the 

discovery of metallic conductivity (to 1.4 K) in 
( BEDT-TTF)2(C104) (1,l ,2-trichloroethane)0. 5' and the subsequent 
report of pressure induced superconductivity in the non- 
solvated (BEDT-TTF)2(Re04), derivative (Tc = 2 K, at 
p > 4 kbar).2 The structural and electrical properties of the 
needle phase of (BEDT-TTF)2(Br04), isostructural with 
(BEDT-TTFI2(Br04) have been previously pre~ented.~ We report 
here the Structural results for the two plate phases, 
(BEDT-TTF)2(Br04)(TCE)o.5, which is isostructural with 
( BEDT-TTF)~( C104) (TCE)O. 5 ,  and (BEDT-TTF)3( Br04) which is 
isostructural with the 3:2 C104- derivative. 5 
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EXPERIMENTAL 

Crystallographic and data collection parameters are given in 

Table I. The crystal etructures were solved by direct methods 
(MULTAN) and refined with full-matrix least squares to the R- 
factors given in Table I. Four-probe conductivity measurements 
show that (BEDT-TTF)3(BrO4I2 i e  metallic above 210 K and that 
the resistivity rises sharply below 50 K. 
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SYNTHESIS, STRUCTURE AND ELECTRICAL CONDUCTIVITY OF (BEDT-TTF),(Br0,), 41 1 

DISCUSSION 

These materials contain segrated stacks of donor and acceptor 
molecules possessing significant intemolecular S-S 
interactions (less than the van der Waals sum of 3.6 A) which 
form a 2-dimensional sheet network. For (BEDT- 
TTF)2(Br04)(TCE)0.5 the anions are ordered but a disordered 
solvent molecule is located at a center of symmetry in the unit 
cell (see Figure 1). Disorder is also observed in the ethylene 
carbon atoms of the BEDT-TTF molecule. However in the (BEDT- 
TTF)3(Br04)2 structure both the BEDT-TTF molecule and Br04- 
anion are ordered (see Figure 2). The metal-insulator 
transition observed in the 3:2 phase is similar to the 190K M-I 
transition5 observed in (BEDT-TTF)3(C104)2. 

A 

A 

FIGURE 1 Unit cell and side-by-side arrangement of 
BEDT-TTF molecules in ( BEDT-TTFl2( Br04 (TCE)o. 5 .  D
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412 M. A. BEN0 er d. 

FIGURE 2 

Uni t  cell  and 

trimeric s t a c k i n g  in 
( BEDT-TTF) 3( Br04) 2. 
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