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BEHAUIOUR OF THE SMECTIC C PHASE IN BICOMPONENT 
fl I XTURES 

JAROSLAW SZULC*,BOflAN DqBROWSK I* BOZSNNR SOSNOWSKA* , 
JAN PRZEDMOJSKI : JOLANTA RUTKOWSKA 
,gilitary Technical Academya0l-Y89 Warsaw Lf9,Poland 
Warsaw Technical University,OO-662,Poland 

Abstract Phase diagrams of binaru systems 
containing liquid crystalline components with 
smectic C phases have been investigated. It has been 
shown that the difference of tilt angles of 
components is important but not the decisive factor 
which determines the thermostabllity OF the smectic 
C phase of the mixtures. 

I NTRODUCTI ON 

Our aim was to find simple relationships between the 
molecular length and the tilt angle of single compounds 
and the shape of their miscibility diagram. 

EXPERIMENT 

Followinq are the formulae OF the used compounds and 
their phase transition temperatures C in C 1 together 
with the 1engthsCin nm) of their molecules in their most 
extended conformations calculated using known bond 
lengths and bond angles. In some cases, when it was 
possible to make X-rau investigations according to the 
method presented in I, tilt angles 8 at temperatures 100 
distant From the transition point S -Sn are also given. 
Tilt angles were calculated as cos Cdr/dnl where dC is 
the smectic lauer thickness at the temperature 100 below 
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the transition point Sc-SA and dA is the smectic layer 
thickness at the transition point. For compound 1, which 
has no smectic A phase, dA was evaluated as the sum of 
dA For compound 6 and the length of -C2Hq- group. 

H i 7 C g O a C 0 0 - @ % H i 3  - i-3,ze s-zro 
C 55 S e 6 . 5  N 90 

1-3.11 

1 
I 

2 
56 I 

3 
C 60 CSc53.51 SA 62.5 N 86.5 I 

C 67 Sc 192.5 SA 189 I 
1-3,53 O - l w  6 

C 61 C % W >  % 77 SA 83 N 89.5 I * 
H i 7 C g O ~ C 0 0 ~ O C H d - C H - C a H 5  - 1-3.03 8-200 7 

Hi 7 C g 0 ~ @ 3 O - C H ~ - C H - C a H g  1-3.03 8 

H ~ ~ c ~ O O ~ C O O ~ C H S - C H - C ~ ; H B  1-3 I 28 9 

kH3 C 92.5  Sc 93.5 SA 60 I * 

C 50.5  Sc 32 SFI 69 .5  I &Ha 
* 

'H3 C Lf2.5 SR 3'4 N 97 I 

The phase diagrams shown in Figure 1 were made 
by thermooptically measuring phase transition 

temperatures of binary mixtures. Tilt angle measurments 
as a function of temperature for compounds 2 , 7 , 8  shown 

2 in fiqure t were mads by the electro-optical method 
using 5 u m  cell. 
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Compounds 1 and 2 were chosen 

investigated binary mixtures,- 8::: 
as basic components of the 

because they differ in tiltg 
angle. It is easily seen that 
all compounds with the 
except 1 on : oF compound 7 mag be 

5-  

9 ISCUSS L ON 

:? 
1 

REFERENCES 

l.R.Dqbrowski,J,Prredmo]ski,K.Czupry~ski:~.Sosnowska, 

P.U.A.Baikalov, L,A.Beresnev,L.M.Blinov, Mol. Cry- 
Mol. Crust. Liq. Crust.,lSl, 293 C1987). 

- Liq. CrUsL, 127, 397, C1985). 

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
 1

0:
45

 1
9 

Fe
br

ua
ry

 2
01

3 


