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S U M M A R Y

T h e  a i r n  o f  t h e  p r e s e n t  i v o r r  i s  t o  t e s t  t h e  a p p l i c a b i l i . t l , o f
the  l ieh t  sca t te r ing  methor l  to  c l i lu te  so lu t ions  o f  chargec l  macro-
molecu la r  subs tances  such as  po l ; 'e lec t ro ly tes  and ion Íc  n r lce l les ,
and to  inves t iga te  to  i v i ta t  ex ten t  l igh t  sca t te r ing  c la ta  cen g ive
i n f o r m a t i o n  a b o u t  t h e  b e h a v i o u r  o f  t h e s e  s - v s t e m s  u n c l e r  v a r i o u s
cond i t ions ,  e .  g .  in  the  presence o f  vary ing  amounts  o f  ex t raneous
e lec t ro ly tes ,  a t  se t 'e ra l  tempera tures  e tc .

The f i rs t  par l  cons is ts  o f  th ree  theore t ica l  chapters  in  wh ich
t h e  m a i n  p r o b l e n t s  e n c o u n t e r e d  Í n  t i r e  e x p e r i m e n t a l  s e c t i o n s  a r e
deal  t  wi th.

r n  c h a p t e r  r  a  s u r v e y  i s  g i v e n  o f  t h e  g e n e r a l  t h e o r i e s  o f
l i g h t  s c a t t e r i n g ,  A  s e p a r a t e  p a r a g r a n h  d e a l s  w i t h  t h e  s i g n l f i -
c a n c e  o f  t h e  s e c o n d  v i r i a l - c o e f f i c i e n t  a . n d  t h e  l i g h t  s c a t t e r j n g
by  mul t i -component  sys tems.  Par t i cu la r  a t tenc ion  has  been pa id  to
the  var ious  ways  o f  hand l ing  da ta  and in te rpre ta t ion  o f  resu l - ts
(s  6) .

Chapter  I I  dea ls  w i th  the  most  impor tan t  cur ren t  theor ies  re -
g a r d i n g  t h e  b e h a v i o u r  o f  d i l u t e  s o l u t i o n s  o Í  p o l y e l e c t r o l y t e s .
The bas ic  assumpt ions  and essent ia l  fea tures  o f  the  theor ies  o f
Katchalsky c.  s.  and Hermans-Overbeek are reviewed and compared.

Chapter  I I I  g ives  asurvey  o f the  var ious  cur ren t  concept ions  and
energet ic  cons idera t ions  concern j .ng  the  fo rmat ion  o f  mice l les  in
soap-solut ions.  In part icular Debye's theory is amply discussed.

In  the  f i rs t  par t  o f  chapter  IV  a  de ta i led  descr ip t ion  o f  the
apparatus used is given. I t  a lso contains diagrams of  the opt icaJ.
and e lec t ron ic  par ts  o f  the  tu rb id imeter .  In  v iew o f  the  cor rec-
tions to be arrpl i ed, speci al attention has been paj.d to the
opt ics  o f  the  secondary  (sca t te red)  beam.  The re f rac t i ve  index

increment is measured by means of  a di f ferent ia l  refractometer of

wh ich  a  descr ip t ion  is  g iven .  I t  i s  po in ted  ou t  tha t  spec ia l  p re-

caut ions are required in order to keep the solut ions opt ical ly as

clean as possible.  This condi t ion forms the main drawback of  the

l igh t  sca t te r ing  techn ique.  Our  so lu t ions  were  prepared by  d i lu -

t ing  w i th  u l t ra f i l te red  water  and were  submi t ted  to  cent r i fuga-

t ion immediately before use" An apparatus for  dust- f ree c leanÍng

of  g lassware  suc [  as  cuvet tes  o r  p ipe t tes  i s  descr ibed.

T h e  t u r b i d i m e t e r  i s  c a l i b r a t e d  b y  m e a n s  o f  a  s t a b l e  s i l i c a -

solut ion "1,u.1ox",  the turbidi ty of  which is determined by i l€&S-

ur ing  the  ex t inc t ions  a t  var ious  wave lengths  in  a  s imp le  v isua l

f r h o t o m e t e r .  T h e  c a l c u l a t e d  t u r b i d i t i e s  o f  t h e  c o m m o n  s t a n d a r d
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so lvents  such as  benzene or  to luene agree fa i r l y  we l l  w i th  those
obtained by carr  and zinn. The resul ts are checked by the turbi-
d i m e t r i c  d e t e r m i n a t i o n  o f  t h e  m o l e c u l a r  w e i g h t s  o f  s u c r o s e -
oc ta-aceta te  and an  in te rna t iona l  po lys ty rene sample .  As  a  f i rs t
a p p l i c a t i o n  t h e  m o l e c u l a r  w e i g h t s  o f  c o m m e r c i a l  s a m p l e s  o f  c o 1 -
1 o i d a l  i r o n  o x i d e  s o l u t i o n s  a r e  d e t e r n r i n e d .  T h e  c o l l o i d a 1  n a r t i -
c les  in  these so lu t ions  prove tn  be  spher ica l .

C h a p t e r  V  c o n t a i n s  a  d i s c u s s i o n  o f  t h e  r e s u l t s  o b t a i n e d  b y
l i g h t  s c a t t e r Í n g  m e a s u r e m e n t s  o n  s o l u t i o n s  o f  t w o  p o l y e l e c t r o l -
y t e s ,  v i z .  p o l y m e t h a c r y l i c  a c i d  ( P M A )  a n d  t h e  s o d i u m  s a l t  o f  a
car l ;oxymethy l  ce l lu l  ose  (NaCt ; lC)  .  A  conductomet r ic  t i t ra t ion  s l tows
t h a t  t h e  P M A  m o l e c u l e s  p o s s e s s  a  m u c h  h i . g h e r  c h a r g e  d e n s i t y ,
wh ich  fac t  seems to  be  respons ib le  fo r  the  d i f fe ren t  l igh t  sca t -

t e r i n g  p r o p e r t i e s  o b s e r v e d :  T h e  d y s s y i ' m e t r i c  o f  t h e  l i g h t  s c a t -
t e r e d  b y  s o l u t i o n s  o f  P \ 4 A  i n  r , v a t e r  a p p e a r s  t o  p a s s  a  m i n i m u r n
value on dj- lut ion.  0n di lut ion of  NaCi,{C no such phenof l lenon could

b e  o b s e r v e d  w i t h  c e r t a i n t y .  A  q u a l i t a t l v e  e x p l a n a t i o n  f o r  t h j . s

d i f f e r e n t  b e h a v i o u r  i s  g i v e n .  I n  b o t h  c a s e s  t h e  K c / R n o - v a l u e s

d r o p  s h a r p l J '  a t  h i g h  d i l u t i o n s ,  s o  t h a t  e x L r a p o l a t i o n  t o  z e t o

concentrat ion is i rn]-rossibl  e.
A  more  thorough inves t iga t ion  o f  the  proper t ies  o f  the  NaCl r lC

molecu le  was car r ied  ou t  w i th  f i ve  se ts  o f  mix tu res  o f  NaC] '1C and

N a C l  o f  ( : o í I S t a n t  t o t a l  i o n i c  s t r e n g t h .  N o  i  r r e g u l  a r  p h e n o m e n a

w e t ' e  o l t s e r v e . l  i n  t h i s  c a S e ,  a n d  Z i m m - p l o t s  c o u l d  b e  g i v e n .  A

cornnar ison  o f  these Z i lnm-p lo ts  showed a  decrease o f  the  second

v i r i a l  c o e f f i c i e n t  a t  i n c r e a s i n g  i o n i c  s t r e n g t h .  A  l i n e a r  r e l a -

t i o n  b e t w e e n  t h e  s e c o n c l  v i r i a l  c o e f f i c i e n t .  a n d  t h e  r e c i p r o c a l

ion ic  s t rength  proved to  be  va l id .  A l . though the  so-ca l1ed Donnan

term seems to  be  respons ib le  fo r  th is  behav iour ,  the  ca lcu la ted

values do not agree with the exper imental  ones.

T h e  s i z e  o f  t h e  m a c r o - i o n  u n d e r g o e s  s o m e  c h a n g e s  w h e n  t h e

to ta l  ion ic  s t rength  is  a l te red  by  add i t ion  o f  e lec t ro ly tes .  I t

was  poss ib le  to  fo l low these changes quant i ta t i ve ly  by  means o f

dyssymmetry measurements.  At  h igh Íonic strength the polyelectrol-

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

b e c a u s e  o f  a n  i n c r e a s e d  d i s s o c i a t i o n  o f  t h e  i o n i c  g r o u p s .  T h e

I imit ing s izes for  these two extreme cases agree fair ly wel l  wi th

t h o s e  c a l c u l a t e d  b y  P a l s  o n  a c c o u n t  o f ' v i s c o s i m e t r i c  d a t a .  T h e

theory of  Hennans and Overbeek could be checked in two \ 'vays:  one

o f  t h e m  g i v e s  g o o d  r e s u l t s ,  b u t  t h e  o t h e r  b e i n g  m o r e  s e n s i -

t i v e  t o  e x ^ D e r i r n e n t a l  e r r o r s  l e a C s  t o  v a l u e s  w h i c h  c a n  n o t  b e

reconciled lvith theorY.
L i g h t  s c a t t e r i n g  m e a s u r e m e n t s  o n  s o l u t i o n s  o f  a  n u m b e r  o f

soaps ( alkyl t ri methyl ammon iumbromi des an d al kylpy ri di ni umbro mi de s)

are  d iscussed in  chapter  V I .  A f te r  an  in t roduc t ion  in  wh ich  the

t
I
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