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(Received for Publication September 7 ,  1984) 

Abstract: Under dynamic conditions,experiman- 
tal data on contact angles of wetting for p 
azoxyanizole on glass have been obtained.The 
contact angle of wetting is found to depend on 
support relief and the values of the contact 
angle are observed to change at the temperature 
of the liquid crystal phase transition.fhe va- 
lue of energy required for turning a molecule 
of a nematic crystal by 90' on a shaped surface 
has been calculated. 

1,Introduction. Practical applications of liquid 
crystals require,in most cases,preliminary orienta- 
t ion of molecules on pre-treated supports.To pro- 
vide parallel orientation (planar texture of sample ) , 
swped surfaces/l,2/ are generally prepared .The sim- 
plest procedure of formation of such a surface is 
polishing of glass supports in one direction with 
a diamond paete.Another procedure consists in depo- 
si$iion of Si02 by spraying at on oblique angle to 
the support.In both caae8,a micrirelief is obtained 
in B form of parallel bulges or grooves.Extended 
molecules of liquid crystals &re orientated along 
the grooves.In theoretical calculation8,a support 
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profile is assumed to be sinusoidal.To turn molecu- 
les by 90°,i.e. to the position perpendicular to 

is needed,where K is the modulus of elesticity; A 
is the amplitude of the sinusoidal profile of the 
support; q is the wave number of surface distortion 

the direction of polishing,the energy W= ( K / 4 ) A  2 3  q 

/ 2 / *  
Energy approximation to surface phenomena con- 

sists in determination of the surface tension of 
liquid crystal rL,work of adhesion Wa, interfacial 
teasion rsL. In order to estimate the two latter 
values,contact angles f o r  a sessile drop on the sup- 
ports being concerned with are determined.0n the 
shaped supports,the drop spreads better along the 
direction of grooves/3/. 

man method /5/ the critical surface tensionrc for 
coaplete spreading of organic liquids by a SI02 
layer on supports.The found the values of contact 
angles to differ insignificantly when investiga- 
ting the drop in the perpendicular directions and 
obtained two values: 37 and 39 dyn/cm. 

Proust / 6 /  determined the contact angle for 
drops of the methoxybesylidene butylaniline liquid 
crystal on supports covered by surfactants(surface- 
active compounds).The found the angle 8 to decrease 
spontaneously up to a certain stable value.The phe- 
nomenon of spreading was explained to be due both 
to the roughness of the support surface and to di- 
entation of molecules near the surface. 

Hirano et 81./4/ determined by means of the Zis- 

Thus,the problem of anisotropy of contact angles 
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NEMATIC CRYSTAL ON A SHAPED SUPPORT 243 

on a shaped support  f o r  i s o t r o p i c  and nematic pha- 
888 of the same substance still  remains unclear, 
2.Rsperimental results.We s tudied  t h e  temperature 
dependence of contact  angle  f o r  t h e  p a z o x y m i s o l e  
l i q u i d  c r y s t a l  on a glass support  (cover  glass f o r  
microscopy) .The support  was polished i n  one d i rec-  
t i o n  by a diamond pas t e ( the  g r a i n  s i z e  of loprn). 
The glass pur i f i ed  from t h e  paste was boi led f o r  20 
minutes i n  d i s t i l l e d  water and f o r  t h e  next 20 minu- 
tes i n  acetone followed by dry ing  i n  a drying oven. 

The contact  angles  were measured under hea t ing  
condi t ions  both i n  t h e  nematic and i s o t r o p i g  phases 
when observing a long  the d i r e c t i o n  of  polishing(@, ) 
and perpendicular  t o  the d i r e c t i o n  ( B2) .The values  
of B ( T o >  f o r  t h e  stable state of the drop are shown 
i n  Fig.1. 

8, grad 

20 

18 

130 135 140 T°C 
Figure 1 .  Temperature dependence of contact  angles  
o f  wet t ing  f o r  pazoxyan i so le  on glass ( el and @ &  

A heat ing  r a t e  w a s  about 0.1 OC/rnin.Since t h e  measu- 
rements were ca r r i ed  out under dynamic condi t ions 
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then the contact angles 8, and 8, were determined 
at somewhat different temperatures. 
The angle B1 7 8, 
( T<Tc); and above the transition point (Tc=l 35'C) 
the angles B ,  and 8 , are practically the same(Fig1 ). 

The values of (T) for calculation of the work 
of adhesion were taken from the study/7/.The tempera- 
ture dependence Wa(T) is show in Fig.2. In the ani- 
sotropic phase,there is some kind of anisotropy of 
the work of adhesion W=Wa( 2)- Wa( 1 )C 0.6 dyne/cm. 
In 

in the region of the nematic phase 

1 1 I I 

130 135 140 T°C 
Figure 2. Temperature dependence for the work of 

adhesion Wp( 1 ) and Wa( 2). 
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2.Discussion. The experimental data obtained have 
shoun that the nematic liquid is more sensitive to 
a support relief than the isotropic 1iquid.The ani- 
sotropy of the contact angles (and of the work of  
adhesion)my be related to orientation of  the exten- 
ded molecules of a nematic crystal with respect to 
the support relief.0rientations of molecules on the 
support surface for different positions of drops are 
shown in the insets (Fig.2).The value of r =  vs - 
- )fSL = Wa - XL along the direction of polishing 
is larger then the one for the perpendicular directi- 
on. 

The anisotropy of these values may be explained 
as follows.Upon spreading of a nematic drop,motion 
of molecules along the grooves occurs without consi- 
derable chages in orientation and is determined by 
the forcessof interaction of molecules of the liquid 
crysta1,vapour and support .Then Wa( 1 ) = rL+ rs- (JsL. 
In the other case,the molecules change their orien- 
tation when overcoming the surface non-uniformity 
which requires an additional energy s . So, Wa(2)= 
= &+ rs - gsL - & . Thus,we assume s = Wa(l )-'uJa(2> 
to be determined basically by the energy consumed for 
re-orientation of molecules upon spreading "over" the 
non-uniformities. 

I 

Such re-orientation of molecules near a shaped 
surface consists just in their turning in the sup 
port's plane.Theoretica1 estimation of energy consu- 
med to turn molecules by 90' and the experimental 
values of W 
W (calc) t 0.08 dyne/cm;W(exp) = O . l  dyne/cm. 

are given in /8/.For polished glass, 
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Data f o r  the support with deposited Si02 (the gra- 
zing angle of 60') are given in /9/: W(ca1c)cl dyne/ 
/cm; W (exp) 2 0.6 dyne/cm. 

t 
The value we have obtained (+AX = AWa Cr 

0.6 dyne/cm) is of the same order of magnitude as 
ths energy required for turning the molecules of ne- 
matic crystal near a shaped surface. 
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