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PRETRANSITIONAI; EFFECTS I N  NEMATIC MIXTURES 
EXHIBITING INDUCED SMECTIIC PHASE 

G. DERFEL 
Technical University of E6di I n s t i t u t e  
of Physics, 93-005 GdG, Poland 

(Submitted for  P u b l i c a t i o n  Auqust 6, 1982) 

ABSTRACT: Induced smectic phase was obtained 
i n  mixture of two nematic l iqu id  crystals :  
5CB and p-hexyloxgphenyl p’ -pentyloxybenzoate. 
Pretransi t ional  e f fec ts  above nematio-smectic 
phase t rans i t ion  were i l l u s t r a t e d  by measure- 
ment of the conductivity anisotropy r a t i o  
6,,/6, i n  function of concentration and tem- 
perature, Its value reached minimum f o r  
equimolar composition of mixture, 
The phenomenon of inducing o f  smectic o r  

nematic phases i n  mixtures of nematic l iqu id  
c rys ta l s  i s  intensively investigated, but  not well 
explained yet .  It  i s  related t o  the forming of 
molecular complexes, bu t  the conditions required 
for this process a re  not well understood’92. 
This paper presents the experiment carried out on 
mixtures of two nematic l iqu id  c rys ta l s  : p-hexyl- 
oxyphenyl p -pentyloxybenzoate (6050, nematic 
range 59 - 87OC), and p-n-pentyl $-cyanobiphenyl 
(5CB, 22 - 35OC). Both the substances were synthe- 
sized and purif ied i n  I n s t i t u t e  o f  Organic 
Chemistry a t  Technical University of a d 6 .  
smectic A phase was obtained i n  mixtures, i n  which 
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5CB concentration was i n  the range 23 - 73 mole %. 
The phase diagram i s  shown i n  Figure 1. The smectic- 
nematic t rans i t ion  temperature was the highest a t  
about 40 mole 96 of 5CB. The nematic-isotropic tran- 
s i t i o n  curve was s l igh t ly  convex upwards. 

The e l ec t r i ca l  conductivity of the mixtures 
was measured by use of automatic C bridge E315A 
Meratronik a t  frequency 1kHz i n  direct ions para l le l  
and perpendicular t o  the magnetic f i e l d  assuring 
uniform or ientat ion of the sample. The conductivity 
anisotropy r a t i o  &,,/AL was determined throughout 
nematic range i n  mixtures of various composition. 
The mixtures were doped w i t h  0.5 weight 96 of te t ra-  
butylammonium bromide i n  order t o  enhance the con- 
ductivity and t o  make it nonsensitive t o  accidental 
impurities. This s tab i l ized  and, on the other hand, 
increased s l igh t ly  the 6,,/61 ra t io .  The absolute 
error  of i t s  value was smaller than 0.01. 

For a given composition 6,,/6, increased a t  
first during cooling from isotropic  phase, but 
then it decreased again, when nematic-smectic 
t rans i t ion  was approached. This decreasing i s  well 

due t o  existing of cybotactic smectic groups i n  
nematic phase. Similar e f f ec t  was present a l s o  i n  
mixtures, which d id  not fo rm smectic phase. The 
magnitude of 6,,/bL r a t i o  depended on the composi- 
t ion of the mixture. Figure 2 shows this dependence 
a t  the nematic-smectic t rans i t ion  temperature. 
It reached minimum f o r  the equimolar composition. 

known 3 , and w a s  taken f o r  pretransi t ional  behaviour 
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FIGURE 1 Phase diagram of the system 5OB/6050 

FIGURE 2 Conductivity anisotropy ratio at nematic- 
smectic (shaded circles) and nematic- 
solid (opened circles) transition versu8 
mixture composition. 
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!l!his i l l u s t r a t e s  t h e  f a c t ,  that the r o l e  ok 
cybotactic groups was the  most s ignif icant  f o r  this 
composition. This r e su l t  supports the common opin- 
ion about existing of the molecular complexes with 
stoichiometric composition 1:l.  I t  of fers  also the 
method of determination of the composition of such 
complexes i n  l iqu id  c rys ta l  mixtures forming 
induced smectic phase. 
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