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Electrical conductivity of thioxanthene 
single crystals has been observed. The elec-
trons, injected from the electrodes or freed 
by sulphur atoms, are responsible for the 
electrical properties. The activation energy 
for the conduction is higher than in tlii-
anthrene, it depends maybe on the number 
of S atoms in the molecule. 

The similarities between thianthrene and thio-
xanthene molecules are well known. In a preceding 
communication1 we have studied the current-
voltage characteristics of thianthrene, now we 
report on the electrical properties of thioxanthene 
single crystals. 

Experiments 
Thioxanthene was purified by liquid chromato-

graphy using petroleum ether as eluent and alumina 
as adsorber. The product thus obtained was further 
purified by crystallization. Needlelike crystals 
elongated in the 6-direction, were grown by vacuum 
sublimation. 

All the electrical measurements at fields up to 
6000 V/cm were carried out in N2-atmosphere, 
allowing the current to reach steady state value. 
Silver paste has been painted on both sides of the 
crystal, perpendicular to the &-axis. The temperature 
ranges between 6 and 46 °C. 

The crystallographic unit cell is orthorhombic and 
contains 4 molecules 2. 

Results and Discussion 
The I-V relationship is superlinear at low fields, 

at fields higher than 2500 V/cm the current becomes 
more or less proportional to the voltage and at still 
higher voltages it tends to saturate (Fig. 1). We 
have the same situation postulated by POPE and 
KALMANN 3 . 

The saturation current is independent of the field 
and depends only on the charges which are injected 
from the electrodes or freed from sulphur atoms in 
the crystal. If we have only the injection from 
electrodes, the current would be proportional to T2. 
But the saturation current at 319 K is higher than 
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319 \2 
29j~) times the saturation current at 291 K, thus 

we think that a part of the current is freed by S 
atoms. 

From the temperature dependence of o (Fig. 2) 
follows: 
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Fig. 1. J-E relationship. 
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Fig. 2. G — Tjr relationship. 
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a = ao exp (—/dE/hT) 
where A E = 0.39 eV. 

In thioxanthene we have no jr-interaction with 
the phenylene groups2 and the conduction band for 
the electrons is originated by S orbitals. 

It is understandable that the activation energy of 
thioxanthene with one S atom per molecule is 
higher that the activation energy of thiantrene with 
two sulphur atoms per molecule. 
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