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INVESTIGATIONS OF MIXTURES OF POLAR AND NON-POLAR 
COMPOUNDS WITH THE Ai SMECTIC PHASE 

B. W A Z Y N S K A ~ ,  J .  PRZEDMOJSKI xx,  M .  BRODZI K~ 
Warsaw U n i v e r s i t y  of Technology 
x Department of Mater i a1 s S c i e n c e  and Engi neegi ng 
Narbut ta  85, 02-524 Warsaw Poland 
xx I n s t i t u t e  of P h y s i c s ,  Koszykowa 75, Warsaw, Poland 

A b s t r a c t  B i  n a r y  mixtures  composed of 80BCAB w i  t h  
p o l a r  nTPCHB and nonpolar nMPCHB as w e l l  wi th  nonpo- 
l a r  A-n compounds have been i n v e s t i g a t e d .  I t  is shown 
t h a t  d i m e r i z a t i o n  of 8OBCAB compound t a k e s  p l a c e  o n l y  
i n  p o l a r  mat r ix .  S tudy  of t h e  e f f e c t  of d i l u t i o n  of 
t h e  p o l a r  m a t r i x  nTPCHB w i t h  a nonpolar  component 
nMPCHB is shown t h a t  g e n e r a t i o n  of s m e c t i c  Ad is  d u e  
t o  t h e  a p p l i c a t i o n  a m a t r i x  wi th  a l o n g  a l i p h a t i c  
c h a i n  and n o t  t o  t h e  lower ing  of i ts  p o l a r i t y .  

I NTRODUCTI ON 

S t u d i e s  conducted r e c e n t l y  on mixtures  of p o l a r  compounds 

with t h e  Ai s m e c t i c  phase have shown t h a t  i n  s o m e  

sys tems two opposed behaviours  appear  on t h e  e q u i l i b r -  

ium p l o t s .  On one s i d e  of thediagram w e  o b s e r v e  a d e s t a b i -  

l i z a t i o n  of t h e  s m e c t i c  phase  l e a d i n g  t o  t h e  appearance  of 

t h e  nematic gap, whi le  on t h e  o t h e r  s i d e  of t h e  diagram a n  

enhancement of t h e  s m e c t i c  phase  o c c u r s  w i t h  t h e  appearan-  

ce of t h e  r e e n t r a n t  nematic phase  C1-41. 

I n  re f .  C3.41 i t  has  been shown t h a t  such  behaviour  is 

t y p i c a l  f o r m i x t u r e s  whose one component h a s  a s t r o n g l y  

polar  t e r m i n a l  group C N  and belongs t o  t h e  homologous 

s e r i e s  i n  which t h e  compounds with s h o r t e r  a l i p h a t i c  c h a i -  

n s  y i e l d  t h e  A, s m e c t i c  phase ,  and t h o s e  w i t h  t h e  longer  

c h a i n s  y i e l d  t h e  A s m e c t i c  phase.  4-cyanobiphenyl-4-yl-4-n- 

a1 -k yl b i  phenyl 4-car boxyl ate of t h e  f o r  mu1 a 
d 
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142 B.  WAZYNSKA ET AL. 

‘nH2n+1 -@@- -@@ CN C nCBB3 . 

as w e 1  1 a s  p-a1 k oxybenzoyl oxy-p’ -cyanoazobenzene of t h e  

f o r  m u 1  a 

‘nHZn+l - 0 -@ COO -@ N = N - @ CN CnOBCAB) 

are examples of such  compounds. The second component of 

t h e s e  mixtures  is a component of s m a l l e r  p o l a r i t y  

r e v e i l i n g  o n l y  t h e  Al s m e c t i c  phase.  The compounds used 

h e r e  belong t o  t h e  4Ctrans-4n-alkylcyclohexyl3benzoate 

homo1 ogous ser i es nXPCHB of t h e  f o r  mu1 a 

‘nHz n +  i -0-Q- cm-@ - x 
where X=F, COCHB, NCS. 

This  non-typical  behaviour is due t o  t h a t  t h e  compound 

wi th  t h e  s t r o n g l y  p o l a r  t e r m i n a l  group CN r e v e a l i n g  t h e  A 

s m e c t i c  phase  i n  mixtures  y i e l d s  t h e  Ad s m e c t i c  phase 

C 2.31 . When m i  xi ng t h e  compound 8OBCAB w i  t h  nTPCHB compou- 

nds w e  observe  t h a t  t h e  Ad s m e c t i c  phase and t h e  N one 

are g e n e r a t e d  o n l y  t h e n  when t h e  component nTPCHB h a s  a n  

a l i p h a t i c  c h a i n  w i t h  n >, 9. 

S i n c e  t h e  growth of l e n g t h  of t h e  a l i p h a t i c  c h a i n  produces 

a lower ing  of p o l a r i t y  of t h e  system. i t  was i n i t i a l l y  

expec ted  t h a t  t h e  d e c r e a s e  of p o l a r i t y  of t h e  m a t r i x  enha- 

nces  t h e  p r o c e s s  of  g e n e r a t i o n  of t h e  S and N r e  phases  

i n  t h e  mixtures .  

I n  t h e  p r e s e n t  w o r k  t h e  effect  of t h e  d e c r e a s i n g  p o l a r i t y  

of  t h e  sys tem due to  t h e  i n c r e a s e  of t h e  l e n g t h  of t h e  

a l i p h a t i c  c h a i n  of t h e  p o l a r  m a t r i x  or t o  d i l u t i o n  of t h e  

l a t t e r  with a non-polar component on t h e  appearance of  t h e  

enhanced s m e c t i c  phase  w i l l  be s t u d i e d .  and b e s i d e s  s y s t e -  

m s  wi th  p o l a r  and non-polar matrices wi th  c h a i n s  of vario- 

u s  l e n g t h s  w i l l  b e  compared and t h e  behaviour of compound 

80BCAB i n  both  t y p e s  of matrices w i l l  be  e x p l a i n e d .  

r e  
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MIXTURES OF POLAR AND NON-POLAR COMPOUNDS 143 

MATERIALS AND METHODS 

I r1 t h e  e x p e r i  ment w e  used 4-octyl oxytenzoyl  oxy-4' 

cyanoazobenzene C BOBCAB1 of t h e  for niul a 

C a H i 7 0  - @- COO - @ - N N - @ -CN 

This  compound w a s  mixed with:  

C 1 3  p o l a r  compounds be longing  t o  t h e  4- 

i s o t h i  ocyanatophenyl 

homologous series of t h e  formula 

4 - C  t r  ans-4-a1 k y l  cyc l  ohexyl 3 benzoate  

C n H z n + l  -0 - @ - C W - @ ) - N C S  

nTPCHB, n = l E , l O  or 5 

C 2 3  non-pol ar compounds from t h e  methylphenyl 4Ctrans-4- 

a1 kyl c y c l  ohexyl 3 benzoate  ser i es of t h e  for mu1 a -0 
n=12.10 or 5 

CnHzn+ 1 

C 3 3  nun-pol ar compounds of s t r u c t u r e  si m i  1 ar- t o  t h a t  vf 

80BCAB from t.he phenyl 4C 4-a1 koxybenzyl i dene- 

a m i  no> benzoate  homo1 ogous ser i es of t h e  formula  

C n H z n + i  O - @ - C H = N -  

The enumerated compounds have t h e  srnectic A phase  c o e x i s -  

t i n g  wi th  t h e  nematic .  Except t h e  compound SMPCHB t h a t  o n l y  

shows t h e  nematic  phase.  

Bes ides ,  t w o  series of t e r n a r y  systems w e r e  t e s t e d .  They 

w e r e  t reated,  however a s  b i n a r y  systems.  One component w a s  

80BCAB and t h e  second one w a s  t h e  mixture  of p o l a r  and 

non-polar components. I n  t h e  f i r s t  series t h e  m a t r i x  w a s  a 

mixture  of compounds 12TPCHB + 12MPCHB i n  v a r i o u s  p r o p o r t -  

i o n s .  I n  t h e  second series t h e  m a t r i x  w a s  a mixture  of 

lOTPCHB + SMPCHB. 

The phase d i  agr a m s  were o b t a i  ned by t h e  t h e r  m o m i  cr oscopi  c 
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144 B.  WAZYNSKA ET AL. 

met..hod d e s c r i b e d  i n  r e f .  C l l .  The o b s e r v a t i o n  of t h e  

phase  t r a n s i t i o n s  w e r e  conducted by means of a p o l a r i z a t i -  

on microscope wi th  a h e a t e d  s t a g e  manufactured by 

VEB Anal y t i  c Dresden. 

For s e l e c t e d  sys tems X-ray measurements were made of t h e  

s m e c t i c  l a y e r  s p a c i n g s  i n  t h e  Guinier  camera by t h e  f ree  

s t a n d i n g  f i l m  method d e s c r i b e d  i n  r e f .  " 3 1 .  

RESULTS AND DISCUSSION 

Comparison of t h e  mixtures  of compound 80BCASB w i t h  p o l a r  

and non-pol ar matr i ces. 

The e q u i l i b r i u m  phase  diagrams of mixtures  of 80BCAB with 

pol a r  C nTPCHB> and non-pol ar C nMPCHB1 components w i  t h  

a l i p h a t i c  c h a i n s  of t h e  same l e n g t h  are p r e s e n t e d  i n  Fig.  

1. The 80BCAB-10TPCHB sys tem w a s  a l r e a d y  d e s c r i b e d  i n  

ref. C51. I f  w e  compare t h a t  s y s t e m  wi th  t h e  s y s t  e m s  80BC- 

AB-12TPCHB w e  can see t h a t  t h e  c h a r a c t e r  of t h e i r  behavio- 

ur  is s i m i l a r  . However, i f  w e  u s e  a p o l a r  compound w i t h  a 

longer  a l i p h a t i c  c h a i n  Cn=l2>as a matr ice  w e  c a n  see t h a t  

t h e  A s m e c t i c  phase  v a n i s h e s  q u i c k l y  on t h e  s i d e  of exce- 

ss of t h e  BOBCAB component, whi le  on t h e  s i d e  of excess 

of component nTPCHB t h i s  phase is s i g n i f i c a n t l y  enhanced. 

The u s e  a p o l a r  compound wi th  a s h o r t e r  a l i p h a t i c  c h a i n  

CSTPCHB) as a matrice r e s u l t s  i n  t h a t  t h e  above d e s c r i b e d  

anomalies  d o  n o t  occur .  The s m e c t i c  phases  A s o f  b o t h  

components m i x  completely.  I n  t h e  diagram w e  can see 

crjtily Small dw.fi2t.icrnr crf t h e  SA+ N phase  t r a n s i t i o n  l i n e  

f r o m  t h e o r e t i c a l  one  for i d e a l  s o l u t i o n s .  

X-ray measurements of s m e c t i c  l a y e r  s p a c i n g  w e r e  c a r r i e d  

o u t  for t h e  above systems.  The r e s u l t s  for t h e  80BCAB- 

10TPCHB s y s t e m  have a l r e a d y  been d e s c r i b e d  i n  r e f .  C31. 

The d a t a  f o r  t h e  80BCAB-12TPCHB s y s t e m s  are  summarized i n  

t a b l e  1. The e x p e r i m e n t a l l y  measured s m e c t i c  l a y e r  s p a c i n -  

gs f o r  t h e  t e s t e d  sys tems have been compared wi th  t h o s e  
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MIXTURES OF POLAR AND NON-POLAR COMPOUNDS 
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Fig. 1 . Phase di agr arns of 80BCAB-nTPCHB and 80BCAB-nMPCHB. 
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146 B. WAZYNSKA ET AL. 

Table 1. Smectic layer spacing for 80BCAB-12TPCHB 

m o l e  f r a c t i o n  temperature measured ca lcu la ted  smectic 

of l2TPCHB of measurement 

X OC 
i P T P C H B  
0 90 

95 
0 .2  140 

160 
0.5 100 

120 
140 

0.8 100 
120 
140 

1 , o  100 
120 
140 

smecti c 1 ayer spaci  ng 
1 ayer case  I ca se  I1 
spacing 

d/nm d/nm d/nm 

3,045 
3,060 
3,795 3,1668 3,360 
3,847 
3,657 3,342 3,482 
3,661 
3,698 
3,723 3,597 3,053 
3,755 
3,744 
3,634 
3,669 
3,739 

Table 2. Smectic layer  spacing for  80BCAB-5TPCHB 

mole f r a c t i o n  temperature measurd ca l cu la t ed  smectic 
of STPCHB of measurement smectic layer  spacing 

1 ayer case  I ca se  I1 

X 
5 T P C H B  
0 
0,55 
1 

OC 

95 
90 

120 

spacing 
d/nm d/nm d/nm 

3,05 
2,89 2,87 3,045 
2,70 

Tab1 e 3. Smecti c 1 ayer spacing for 80BCAB-1 OMPCHB system 

m o l e  f r a c t i  on temperature 
of 10MPCHB of measurement 

X OC 
i OMPCHD 
0.0 90 

95 
092 90 

100 
110 

0,s 80 
100 
120 

0 .8  100 
110 
120 

1.0 110 

measured ca l cu la t ed  smectic 
smectic layer  spacing 
1 ayer case  I ca se  I1 
spacing 

3,045 
3,060 
3,012 
3,029 3.026 3,230 
3,058 
2,960 
2,980 2,980 3.130 
3,031 
2,948 2, 953 3,009 
2,969 
2,969 
2,929 

d/nm d/nm d/nm 
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MIXTURES OF POLAR AM) NON-POLAR COMPOUNDS 147 

c a l c u l a t e d  under t h e  assumpti  on of a d d i t i v e  m i  x i  ng of  

s m e c t i c  l a y e r s .  The c a l c u l a t i o n s  were made u s i n g  t h i s  

for mu1 a 

d d d =  m X 8 0 B C A B  B O B C A B +  X e O B C A B  n T P C H B  

where: X is t h e  m o l a r  f r a c t i o n  of  t h e  g i v e n  compound, d is 

t h e  s m e c t i c  l a y e r  s p a c i n g .  The s m e c t i c  l a y e r  s p a c i n g s  w e r e  

c a l c u l a t e d  for t w o  cases: 

case I - t h e  A s m e c t i c  p h a s e s  of b o t h  compounds combined, 

case 11 - t h e  A s m e c t i c  p h a s e  of t h e  component nTPCHB 

combines w i t h  t h e  v i r t u a l  Ad s m e c t i c  phase  of compound 

80BCAB C d i  m e r  i c s t r  u c t u r  el.  

The s p a c i n g  of t h e  v i r t u a l  s m e c t i c  l a y e r  A of 8OBCAB is 

unknown, w e  assumed t h a t  i t  h a s  a n  ana logous  s t r u c t u r e  

t o  t h e  Ad l a y e r  of SOBCAB. The s m e c t i c  l a y e r  s p a c i n g  of 

t h e  l a t t e r  compound is known and i t  is equa l  t o  3.57 

nm. According t o  t h e  A s m e c t i c  l a y e r  m o d e l  of Longa and 

d e  J e u  C61 t h e  s m e c t i c  l a y e r  s p a c i n g  of compound 80BCAB is 

smaller by t h e  l e n g t h  of  t w o  methylene g roups  and amounts 

t o  3.33 nm. 

The s m e c t i  c 1 aye r  s p a c i  ngs measured for t h e  80BCAB-12TPCHB 

sys t em are close t o  t h o s e  c a l c u l a t e d  i n  acco rdance  w i t h  

t h e  case 11, and much h ighe r  t h a n  t h o s e  c a l c u l a t e d  acco r -  

d i n g  t o  t h e  case I .  S i m i l a r  d a t a  have been o b t a i n e d  i n  C 31 

for t h e  80BCAB-1OTF'CHB s y s t e m .  T h i s  i n d i c a t e s  t h a t  i n  

t h e s e  sys t ems  t h e  s m e c t i c  phase  of 80BCAB undergoes res t r -  

u c t u r i n g .  T h i s  compound i n  m i x t u r e s  w i t h  a component w i t h  

a l o n g  a l i p h a t i c  c h a i n  y i e l d s  t h e  A s m e c t i c  phase.  

The s t u d y  of s m e c t i c  l a y e r  s p a c i n g  for t h e  80BCAB-STPCHB 

system C t a b l e  2> h a s  shown t h a t  t h e  measured v a r i o u s  are  

a l m o s t  i d e n t i c a l  w i th  t h o s e  c a l c u l a t e d  a c c o r d i n g  to t h e  

case I .  This i n d i c a t e s  t h a t  i n  case of a p o l a r  matrix w i t h  

a s h o r t  c h a i n  t h e  Ai s m e c t i c  phase  of component 80BCAB 

does n o t  under go rea r r angemen t  . Thi s conc l  u s i  on i s conf i r 

d 

d 
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148 B. WAZYNSKA ET AL. 

med by t h e  r e s u l t  of thermomicroscopic tests of t h i s  s y s t -  

e m .  The s t u d i e s  of mixtures  of 80BCAB wi th  t h e  non-polar 

m a t r i x  nWCHB have been carried o u t  for a compound wi th  

t h e  s a m e  l e n g t h  of t h e  a l i p h a t i c  c h a i n  as  for t h e  polar 

m a t r i x ,  i . e .  n=12,10 or 5. The e q u i l i b r i u m  diagrams f o r  

t h e s e  sys tems a r e  p r e s e n t e d  i n  F i g s .  l d , l e  and I f .  I n  

t h e s e  diagrams w e  can see t h a t  i n  case of a non-polar 

m a t r i x  a n  e x t e n s i o n  of t h e  r a n g e  of t h e  s m e c t i c  phase also 

o c c u r s .  

T h i s  e x t e n s i o n  o c c u r s  i r r e s p e c t i v e l y  of t h e  l e n g t h  of t h e  

a l i p h a t i c  cha in .  Even i n  t h e  case of SMPCHB. i f  e. compound 

w i t h  t h e  s h o r t e s t  c h a i n  which as t h e  p u r e  component does 

n o t  y i e l d  t h e  s m e c t i c  phase ,  a n  e x t e n s i o n  t a k e s  p l a c e  i n  

t h e  c o n c e n t r a t i o n  range  X = O . I  t o  0 .3  m o l a r  f r a c t i o n  of 

component SMPCHB. Besides ,  i n  d i s t i n c t i o n  from t h e  s y s t e m  

wi th  t h e  p o l a r  matrice n e i t h e r  d e s t a b i l i z a t i o n  of t h e  A 

s m e c t i c  phase o c c u r s  nor t h e  nematic  r e e n t r a n t  phase  is 

formed. 

The X-ray s t u d i e s  of t h e  s m e c t i c  l a y e s  s p a c i n g  w e r e  c a r r i -  

ed o u t .  i n  view of t h e  s i m i l a r i t y  of behaviours ,  o n l y  for 

one system, i .  e .  80BCAB -1OMPCHB. The r e s u l t s  are summari- 

zed  i n  Table  3. L i k e  t h e  former s e r i e s  t h e  exper imenta l  

v a l u e s  have been compared wi th  t h e  t h e o r e t i c a l  ones  found 

a c c o r d i n g  t o  t h e  b o t h  cases. The measured v a l u e s  are close 

to  t h o s e  c a l c u l a t e d  from t h e  case I . i . e . u n d e r  t h e  assum- 

p t i o n  t h a t  t h e  As s m e c t i c  phases  of both components comb- 

i n e . T h e s e  d a t a  i n d i c a t e  t h a t  t h e  A phase  is n o t  g e n e r a t -  

ed i n  t h e  system. The i n c r e a s e  of s t a b i l i t y  of t h e  s m e c t -  

i c  phase  is connected i n  t h i s  case w i t h  t h e  g e n e r a t i o n  of 

t h e  so-call e d  enhanced s m e c t i  c phase.  

There w e r e  a l so  s t u d i e d  systems i n  which compound 80BCAB 

w a s  mixed w i t h  non-polar component A of a d i f f e r e n t  

chemical s t r u c t u r e  of t h e  core, however, similar t o  t h a t  

of 80BCAF3. The e q u i l i b r i u m  diagrams of t h e  80BCAB-An 

sys tems are shown i n  Fig.  2. I n  t h i s  series of s t u d i e s ,  
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150 B. WAZYNSKA ET AL. 

1 i k e  i n  case of 80BCAB-nMPCHR sys tems,  a s i g n i f i c a n t  i ncre-  

ase of s t a b i  l i t y  of t h e  A s m e c t i c  phase t o o k  p l a c e .  T h i s  

i n c r e a s e  w a s  observed a l r e a d y  a t  c o n c e n t r a t i o n s  X=O. 1 

molar f r a c t i o n  of component A . The c h a r a c t e r  of changes 

of t h e  s m e c t i c  l a y e r  s t a b i l i t y  w a s  s i m i l a r  i n  a l l  s i x  

systems.The l e n g t h  of  t h e  a l i p h a t i c  c h a i n  of t h e  non-polar 

compon e n t  d i d  not  s e e m  t o  have any e f f e c t .  The r e e n t r a n t  

nematic phase w a s  n o t  observed i n  any of t h e  systems.  

X-ray s t u d i e s  of t h e  s m e c t i c  l a y e r  s p a c i n g s  were c a r r i e d  

o u t  o n l y  f o r  t h e  80BCAB-Alo system. The r e s u l t s  show Ctab- 

l e  43 t h a t  Al s m e c t i c  phases  of both  components combine. 

These d a t a  i n d i c a t e  t h a t  i n  case of a f u l l y  non-polar 

m a t r  i ce no d i  mer i z a t i  on of component 80BCAB o c c u r s .  

n 

Table  4. 

m o l e  f r a c t i o n  t e m p e r a t u r e  measured c a l c u l a t e d  s m e c t i c  

S m e c t i c  l a y e r  s p a c i n g  for 8OBCAB-AIo 

of measurement s m e c t i  c 1 ayer  s p a c i n g  
Of 

A X 

0 
0.3 
1 

OC 

1 ayer  case I case I1 
s p a c i n g  

d/nm d/nm d/nm 

95 3.05 

100 3,189 
100 3,169 3.092 3.33 

Study of t h e  e f f e c t  of d i l u t i o n  of t h e  p o l a r  m a t r i x  wi th  

a non-pol a r  component. 

There have been s t u d i e d  systems i n  which t h e  m a t r i x  c o n s i -  

s t e d  of a m i x t u r e  of p o l a r  and ncn-polar compounds wi th  

l o n g  a l i p h a t i c  c h a i n  CIBTPCHB + l2MPCHB3 and a p o l a r  comp- 

ound wi th  a l o n g  c h a i n  and a non-polar compound w i t h  a 

s h o r t  c h a i n  ClOTPCHB + STPCHBI. The r e s u l t s  of thermomicr- 

oscopic  tests of b o t h  series are shown i n  F igs .  3 and 4. 

I t  f o l l o w s  from t h e s e  d a t a  t h a t  t h e  l e n g t h  of t h e  a l i p h a t -  

i c  c h a i n  of t h e  non-polar component a f f e c t s  t h e  d e s t a b i l i -  

z a t i o n  of t h e  A s m e c t i c  phase.  Addi t ion  of a non-polar 

component w i t h  a l o n g  a l i p h a t i c  c h a i n ,  12MPCHB CFig. 33 

r e s u l t s  i n  t h a t  t h e  d e s t a b i l i z a t i o n  of A phase  of 80BCAB 
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Fi g. 3. Phase di agr a m  of 80BCAB+C 1 BTPCHB+lBMPcH B], 
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F i g .  4.  Phase di agr  arns of 80BCAB+C 1 OTF'CHB+SMPCHB3. 
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MIXTURES OF POLAR AND NON-POLAR COMPOUNDS 153 

does n o t  p r ~ c e e d  r ap id ly  before  and t h e  Ad s m e c t i c  phase,  

as  w e l l  as  t h e  r e e n t r a n t  nematic  phase  e x i s t  up t o  t h e  

c o n t e n t  of X = 0.5 m o l a r  f r a c t i o n  of component 12MPCHB i n  

t h e  mixture .  S i m i l a r  mix tures  compr is ing  t h e  component 

with yhe s h o r t  c h a i n .  SMPCHB CFiy. 4 3 ,  its amound of X = 

0 . 3  m o l a r  f r a c t i o n  c a u s e s ,  i n  t u r n .  t h a t  t h e  nematic  reen-  

t r a n t  phase does  n o t  occur  what i n d i c a t e s  t h a t  t h e  Ad 

smect ic  phase  is n o t  g e n e r a t e d .  

CONCLUSI ON5 

The s t u d i e s  i n d i c a t e  t h a t :  

C13 Genera t ion  of t h e  Ad phase  is due  t o  t h e  u s e  of a 

matrice wi th  a l o n g  a l i p h a t i c  c h a i n  and n o t  t o  t h e  

l o v e r i n g  of its p o l a r i t y .  

C23 Extens ion  of t h e  l e n g t h  of t h e  a l i p h a t i c  c h a i n  of t h e  

p o l a r  m a t r i x  nTPCHB f r o m  n=10 t o  n=12 enhances t h e  

g e n e r a t i o n  of t h e  A s m e c t i c  s t r u c t u r e  of component 

BOBCAB. 

C33 U s e  of a non-polar m a t r i x  s t a b i l i z e s  t h e  A s m e c t i c  

phase i r r e s p e c t i v l y  of t h e  l e n g t h  of t h e  a l i p h a t i c  

c h a i n  and r e s u l t s  i n  t h e  g e n e r a t i o n  of t h e  enhanced A 

s m e c t i c  r e g i o n .  
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