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di Chimica Industriale, Universita' di Bologna, 

and 
So PIET-RA 
Istituto Chimico, Facolta' di Ingegneria, Univq?y 
Bita' di Bologna, Italia 

(Submitted f o r  publication July 12, 1976) 

In continuation of the study of sulphur com- 
F)OLL?I~S'~*J~ we were led to examine the electrical 
behaviour of 1,3,5-trlthiape, We think thati the 
photoconductivity of single crystals of l , 3 ,5 -  
-trithiane is mainly extrinsic.The photocurrent 
action sFectrum shows a maximum at 235 nm, the 
intensity of which varies appreciably with the 
presence of defects introduced onto the swfaee 
by means of thermal treatments o r  ageing. The 
dependence of the photocurrent on the incident 
light intensity is found to be sublinear. 

Cowercia1 trithiane ( Fluka purum ) was purified by 
Tepeated crystallizations, continuous adsorption 
chronatography, and vacuum sublimation. 

Trithiane crystals in the form of prisms were 
grow from benzene solution or by vacuum sublima- 
tion. Under the polarizing microscone only clear 
single crystals of good quality were selected, 
a d  f r n m  these 8 suitable portion was cut out 

81 

D
ow

nl
oa

de
d 

by
 [

T
om

sk
 S

ta
te

 U
ni

ve
rs

ity
 o

f 
C

on
tr

ol
 S

ys
te

m
s 

an
d 

R
ad

io
] 

at
 0

5:
50

 2
3 

Fe
br

ua
ry

 2
01

3 



82 BIZZARRI, CASA 4 PIETRA 
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w n 
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FIGTJRE 1 Spectral dependence of photocurrent: A = 
virgin crystal, B = thermally treated crystal, C = 
absorption spectrum ( polycrystalline film ). 

(length about 2.5 mm and cross-section between, 0.3 
and 1 mm' ). The crystals were kept in the dark azld 
in aa anhydrous atmosphere. 

The d.c. steady-state measurements were carried 
out by a volt-amperometric method in aa atmosphere 
Qf flowiw nitrogen, The sample and the electrodes 
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PHOTOCONDUCTIVITY OF 1,3,5-TRITHIANE 8.3 

1 I I I I t I l l  
10 20 40 60 80 100 

L ight  i n t e n s i t y  f LoL) 

FIGURE 2 Dependence of photocurrent on light in- 
tensity. L = lo@ corresponds to 24 pW/cm'. 

( silver paint ) were uniformely irradiated with 
monochromatized light. 

.RESULTS 

The electrical resistivity of trithiane is of the 
order of 10' ohm cm.We may observe that since what 
we measure is mainly a surface current, it is natu- 
ral to expect that it mainly reflects the state of 
the surface. 

The introduction of surface defects by means of 
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repeated thermal treatments up to 80OC in an a?- 
mospbere of nitrogen, by partial sublimation under 
reduced pressure, o r  by ageing leads to a change in 
the photocurrent action spectrum, as shown in Fig.1, 
which also giyes the absorption spectrum in the SQ- 
lid. 1% is in fact observed that while in virgin 
Crys-bals the photocurrent peak at 225 nm is preva- 
lent, in crystals treated as described o r  aged there 
! is  rn increase in the peak at 235 nm, which must'thg 
refoye be attributed to the presence of surface de- 
f e c t s  0 

trum of virgin crystals and the absorption spectrum 
must be considered similar o r  not. 

sight intensity L, in the range of intensities f roim 
3 to 24 pW/cm2 , which we examined with an applied 
riel& of 10,300 V/cm, is shown in Fig. 2 and is to 
the type: 

At present it is not clear if the action spec- 

!Phe dependence of the photocurrent I on the 
Ph 

withy=0.85, in agreement with that generally obsflr .- 

yed for organic photoconductors containing traps. 
From the results obtained it is possible to say 

that the photoconductivity values of 1,3,5-trithiane 
must be attributed mainly to surface defects. We prg 
pose to demonstrate a possible intrinsic photoconduc 
tivity by observing whether in trithiane, as in ma- 
ny other compounds,5 the presence of sulphur is 
important f o r  the purpose8 of electrical conductivi - 
tY 
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