
In  r e c e n t  y e a r s ,  c o n s id e r a b l e  a t t e n t i o n  has been g iven 

in  c o n t r o l l i n g  t h e  e v a p o ra t io n  l o s s  of w a te r  s t o r e d  in  l a k e s  

and r e s e r v o i r s ,  by s p re a d in g  i n s o l u b l e  monolayers o f n - lo n g  

c h a in  a l c o h o ls  w i th  n= 16, 18, 20 and 2 2 ) .  The c o r r e s 

pond ing  a lkoxy  e th a n o ls  (Cj^-OCHjCHgOH) have been r e p o r te d  t o  

be s u p e r i o r  t o  th e  a l c o h o l s .  With a view  t o  e l u c i d a t e  t h e  

b e h a v io u r  o f t h e s e  compounds in  t h e  monolayer s t a t e ,  p r o p e r t i e s  

of t h e s e  a r e  be ing  s t u d i e d ,  u s in g  s e v e r a l  p h y s i c a l  c h e n ic a l  

t e c h n iq u e s .

A s tu d y  of t h e  s u r f a c e  p o t e n t i a l  of t h e i r  monolayers on 

w a te r  s u r f a c e  has been made and t h e  r e s u l t s  a re  d e s c r ib e d  in  

P a r t  I  o f  th e  t h e s i s .  The rr>onolayer p r o p e r t i e s ,  such as r a t e  

o f  s p re a d in g  and e q u i l ib r iu m  s p re a d in g  p r e s s u r e ,  a r e  much in f lu e n .  

ced  by t h e  p h y s i c a l  s t a t e  ( c r y s t a l l i n e  m o d i f ic a t io n )  of t h e s e  

compounds which a r e  known t o  e x i s t  in  v a r io u s  polym orphic  modi

f i c a t i o n s *  These compounds have t h e r e f o r e  been i n v e s t i g a t e d  

u s in g  t h e  d i f f e r e n t i a l  th e rm a l  a n a l y s i s  t e c h n iq u e  and th e  r e s u l t s  

a r e  r e p o r t e d  in  P a r t  I I  o f t h e  t h e s i s *

The measurements of s u r f a c e  p o t e n t i a l  ( AV) were c a r r i e d  

ou t  u s in g  t h e  i o n i z i n g  e l e c t r o d e  method. The s u r f a c e  d ip o le  

moment (/Uj^) has been c a l c u l a t e d  u s in g  t h e  H elm holtz  eq u a t io n  

* 47Tn /u j[ ,  where n i s  th e  c o n c e n t r a t i o n  of t h e  f i lm -  

fo rm in g  m o lecu le s  p e r  s q .  cm. The s u r f a c e  p r e s s u r e  (7T) and a re a  

p e r  m olecu le  (A) have been d e te rm in ed  in  a Langmjiir t rough  f i t t e d  

w i th  h o r i z o n ta l  f i l m  p r e s s u r e  b a la n c e .

The r e s u l t s  have been r e p r e s e n te d  in  th e  form of AV-7T»
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^V-A, /Aii-A andTT-A iso th e rm s  o b ta in e d  a t  t h r e e  te m p e ra tu re s  

(a round  15®, 20° and 25°C ).  A ll  t h e s e  i so th e rm s  show b reaks  

w hich  co rre sp o n d  t o  tw o -d im en s io n a l  phase t r a n s i t i o n s ,  such as 

g a s _ ^ i o u i d  condensed (G -^Lg), l ic fu id  condensed—» l iq u i d  s o l i d  

o r  s o l i d  (Lg-fLS or S ) s t a t e s ,  s i m i l a r  t o  th o s e  u s u a l ly  observed  

in  theTT«A I s o th e rm s .

The AV oft©r^ showed nonsteady  v a lu e s  above a c e r t a i n  

v a l u e  of A( c o r re sp o n d in g  t o  th e  l ic [u id  expanded s t a t e )  and 

t h i s  has been a s c r ib e d  t o  fo rm a t io n  of t r a n s i e n t  p a tc h e s  o r  non- 

homogeneous f i l m s .

At p r e s s u r e s  above t h e  Lg s t a t e ,  t h e  AV r i s e s  l i n e a r l y  

and r a p i d l y  t i l l  t h e  LS o r  S s t a t e  i s  a t t a i n e d , a f t e r  which t h e  

change  i s  r a t h e r  s m a l l .  The A v a lu e s  co rre sp w id in g  t o  t h e  b reak s  

in  t h e  v a r io u s  i so th e rm s  compare very  w e l l  w ith  each o t h e r  and 

a l s o  w ith  t h e  l i t e r a t u r e  v a lu e s  of theTT-A i s o t h e m * .

I t  i s  found t h a t  t h e  AV and /Uj  ̂ v a lu e s  f o r  t h e  alkoxy 

e th a n o l s  have n e a r l y  1 .5  t im e s  h ig h e r  than  th o s e  of t h e  a l c o h o l s ,  

o b v io u s ly  due t o  t h e  p re s e n c e  of th e  more p o l a r  and ex tended  

o x y e th an o l  group in  t h e  fo rm er s e r i e s  of compounds. A lso , th e  

t o t a l  change i n  AV o r  /uj^ f o r  a change inTTfrem 1 dyne/cm to  

45 d y n e s /c m .,  i s  much more in  t h e  fo rm er c a se  due to  t h e  much 

l a r g e r  v a lu e  of t h e  r e s u l t a n t  i n t r i n s i c  d ip o le  moment yu o r  /uj^ 

and t h e i r  change w ith  o r i e n t a t i o n .

As t h e  c h a in  l e n g th  i n c r e a s e s  from t o  C2 2 t o r  

a l s o  i n c r e a s e s  in  b o th  s e r i e s  of compounds, as a l s o  th e  

L c - ^ S  o r  S t r a n s i t i o n  p r e s s u r e .  The A v a lu e s  o b ta in e d  by 

e x t r j ^ o l a t i o n  t o  z e ro  com press ion  of th e  S re g io n  a re  n e a r ly  

t h e  same f o r  t h e  a l c o h o ls  and a lkoxy  e t h a n o l s ,  but th e  l a t t e r  

i n  g e n e ra l  shows a more expanded ty p e  of f i l m .  T h is  i s  due t o

139



t h e  s t r o n g e r  r e p u l s i v e  f o r c e s  o p e r a t in g  between t h e  extended 

p o l a r  «nd group in  c o n ^ a r iso n  w ith  th e  van d e r  Waal*s a t t r a c 

t i v e  f o r c e  o p e r a t in g  between t h e  hydrocarbon c h a in s  o f  two 

a d j a c e n t  m olecu les*

The mixed m onolayers of a l c o h o ls  and a lkoxy  e th a n o ls  

have a l s o  been s tu d ie d  t o  view t o  i n v e s t i g a t e  t h e  e f f e c t  of 

m o lecu les  o f d i f f e r e n t  l e n g th s  and p o l a r i t y  on t h e  i n t e r  m o lecu la r  

i n t e r a c t i o n s  and t h e  pack ing  c h a r a c t e r i s t i c s  in  t h e  rfdxed mono

l a y e r  s t a t e .  A ll  t h e  m ix tu re s  were found t o  be homogeneous and 

t h e  s i n p l e  m ix tu re  law , however, was n o t  found to  be a p p l i c a b l e  

t o  them . The m ix tu re s  l i k e  Cj^^-OH ♦  Cj^^-OCl-12^20^ were found t o  

o iv e  AV, /uj^ and Lg—fLS o r  S t r a n s i t i o n  p r e s s u r e  v a lu e s  which 

a r e  n e a r ly  t h e  average  of th o s e  o b ta in e d  f o r  t h e  p u re  comp<»\ents. 

n u t  t h o s e  m ix tu re s  where t h e  c h a in  l e n g th  and t h e  p o l a r  group 

o f  th e  compounds w ere much d i f f e r e n t ,  th e  AV, and 

S p r e s s u r e s  w e:e  a p p re c ia b ly  low er th a n  t h e  average  v a lu e s  

i n d i c a t i n g  s t r o n g e r  i n t e r m o le c u la r  i n t e r a c t i o n s .

The DTA a n a l y s i s  of th e  a l c o h o l s ,  a lkoxy e th a n o ls  and 

t h e i r  m ix tu re s  have been done i n  a m anually  o p e ra te d  ap p a ra tu s  

f a b r i c a t e d  in  our l a b o r a t o r y .  The h e a t  evolved and absorbed  

d u r in g  p h ase  t r a n s f o r m a t io n  have been computed from th e  a rea  

u n d e r  th e  p e a k .  In  g e n e r a l ,  two p e a k s ,  one due t o  p h ase  t r a n s i 

t i o n  i n  t h e  s o l id  s t a t e  a few d e g re e s  below t h e  f u s io n ,  and t h e  

o t h e r  c o r re s p o n d in g  t o  t h e  fu s io n  ( m e l t in g )  o f t h e  compound, 

w ere o b se rv e d .  The t r a n s i t i o n  and fu s io n  te m p e ra tu re s  go ot 

i n c r e a s i n g  as th e  c h a in  l e n g th  i n c r e a s e s  in  both  th e  s e r i e s .  

S i m i l a r l y ,  t h e  h e a t  of fu s io n  AHf a l s o  i n c r e a s e s  w i th  t h e  c h a in  

l e n g th *  The alkoxy e th a n o ls  have low er t r a n s i t i o n  and fu s io n
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t e n ^ e r a t u r e  th an  t h e  a lc o h o ls*  The en tro p y  chanqe d u r in g  fu s io n  

i s  n e a r ly  2 -3  t i tn es  more th a n  t h a t  d u r in q  s o l i d  s t a t e  t r a n s i 

t i o n s ,  o b v io u s ly  due t o  'nuch n o re  d i s o r d e r  t a k in g  p la c e  in  t h e  

sys tem  d u r in g  t h e  fu s io n  p r o c e s s .

The DTA o f  t h e  m ix tu re s  ( a l c o h o l  + a l c o h o l ,  allcoxy 

e th a n o l  + a lkoxy ethaartol, and a lc o h o l  + alkoxy e th a n o l )  in  v a r io u s  

m o le c u la r  p r o p o r t i o n s  have been s t u d ie d  and t h e  d a t a  have been 

a n a ly se d  Mid a l s o  d i s c u s s e d .  These w ere found t o  form homoceneous 

s o l i d  s o lu t io n s *

The h y d ra te s  of Cj^g-OH and C2q-*^H have boen

s t u d i e d  by t h e  d i f f e r e n t i a l  c a l o r i m e t r i c  method. In  t h e  p re se n c e  

o f  w a te r ,  t h e  t r a n s i t i o n  te m p e ra tu re  i s  low ered  and t h e  " le l t in g  

p o i n t  i s  i n c r e a s e d  s i g n i f i c a n t l y .  I t  ap p ea rs  t h a t  a h y d ra te  of 

d e f i n i t e  com p o s it io n  w ith  t h e  p ro p o r t io n  of w a te r t a l c o h o l  as 1 :3  

can be i d e n t i f i e d  and t h e  p o s s ib l e  hydroqen bonded s t r u c t u r e  

i s  s u g g e s te d .
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