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DISTRIBUTION OF HYDROPHOBIC MOLECULES AND 
SOUBILIZATION IN SOME MICELLAR SOLUTION 

ALEXANDER DERZHAN SKI, ANTON IA aHELIASKOVA 

InstAtute of Solid S ta t e  Physio~.Ihrlg&riul 

Aaademy of SoIenae8,1.184 8efia,72 Lmin Blv, 

Bulgaria 

(Submitted for publicat ion May 27  ,1980) 

Abatraotr The d i s t r i b u t i o n  of the  hydrophobe 

moleaulee i n  the  volume of some mioel lar  so lu t ions  

vae ohesked bx high reso lu t ion  NMR npeotra. ?he 
theczrreticd. aseuDtione for the axrangamant of the  
hydrooarban ahalna in aht miaelle volume was 
emf iwed. 

The d i a t r l b u t i o n  of hydrophobia: molecules in the 

volume o f  one mioelle with var ious dopaab and rarppeo- 
tive3.X w i t h  various propertiem w a s  inmestigated wpe- 

r&asnlLally. Uauallg one 888unes t h a t  the hydrophilicp 
head8 of trha amphighilia moleocrulea Fn the spher iaa l  

mioel les  build up an outer aphesiaal  stirf.lee. The 
a w r y  ( 1 ) ( 2 )  aasmes that i n   la abaeno* o f  a doasrnt 
in euch a micrdle the  hrdrophobh p.rtrf8 o f  the  
amnhiphili<r moleculelr have a meJtLmunudeA8ilw 

miael le  oenkm and m w h  lower d m s i t v  a% t h e  periphe- 

~ry (hydrophobia - hydrophilio interface). The hydro 

ait the  
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8 A. DERZHANSKI and A. ZHELIASKOVA 

phobic dopants diasolved i n  the  micelle w i l l  then be 
set t led mainly a t  the periphery.  

In  o rde r  t o  vetrify these aeswpticzne high reso- 
l u t i o n  NHR spec t r a  of rnioelltw so lu t ion  nf DBS 
fdodecylbenesne sulf onate/ wi th  TEMPO and aytdokterane 
dopanka (3) uere waorded and invee t iga tad  a s  wtll 
as TRITON X-100 and CuSO dopants. 4 

The TEMPO i s  a paramagnetic hydrophotdc depant. 

Its l o a a l i s a t i o n  a t  var ious  p a r t o  of t h e  amphiphilio 
moleoale i s  shorn by the changing of  t h e  speabsal lines 
of reepec t ive  hydrogen atoms /aOllOXdkng to  Box ( T ) ~  
Derzhanski ( 6 ) .  Bee too Abragam ( 7 )  / A amall quant i ty  
of hydrophobto dopant, for example TEMPO, w i l l  be 
l o c a l i z e d  mainly a t  the pexipheric micel lax area. It8 
presence w i l l  in f luence  on the broading and deareasing 
of the  amplitude of the spectral l i n e  a h i e f l y  o f  the 
hydrogen atoms of  &he benssne ring. For example t h e  
ratio of the amplitude of the CH group proton l i n e  
and one of the benzene proton l ints i 8  1.94 in the ab- 
sence of TEMPO and it inareasee  up to 3.27 in t h o  

p r e s e n w  of TEMPO. The a a t u s a t i a g  amount of oyalohexe- 
n e  added 8pualises the  dens l ty  in the micel ls .  
TEHPO Le then distributed unifozmls: in a l l  the mioal la r  
volume. Its inf luence  oves the CEJ &]Caw mpeotra 
i na reases  and aomes a l o s e r  t o  the  in f luenee  cf t&e 

benzene r ing.  The r a t i o  of the amplitudes of t h e  

3 

The 

maximum l i n e s  o f  CH -A and C6H4-%6H4 ro8peat ivd.y 3 CH3 
aan be a crit&rian for t h i s  inf lusnae.  This ratio 
A,., / = %  decreases  as the hydrophobirs dopant 

conaent ra t ion  increases  (3). 
Unlike the above s a i d  in TRITON mice l les  m y  
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DISTRIBUTION OF HYDROPHOBIC MOLECULES 9 

r a d i a l  g rad ien t  of the  dens i ty  w i l l  no t  be expected . 
As Ref,(4) showed these  su r fao tan t  molecules a r e  

d i s tx ibu ted  i n  a more oomplicaksd way i n  sphe r i ca l  

micelles. The su r fac t an t  molecules gse at d i f f e r e n t  

d i s t ances  from t h e  cen t r e  of the micelle.That eneures 

wore uniformly filled woluma with hydrophobic chains  
Besides,tha hydnophobic and hyrophi l ic  paxta  of t h i s  

surfactant axe less a rpa ra t td  from each other .  Thua 
one ma;y comlude  t h a t  the dissolved paramamatic  

dopants. both hydrophobic and hydrophi l ic ,  influence 
equal ly  a l l  molecular D a r t s  of the  ourfactant .  

Tha NMR spectra of 1% TRITON X-100 in  D20 
were recordad. 

i) without any paramagnetic dapant 

ii)uith a TEMPO dagant 1 . ~ ~ x I O - ~  U g h t  concentrat ion 

iii) with a CuS04 dopant 

iv) 

with r e s p e c t  to waiter 

with a TEMPO dopant and CuSO dopant a t  the  same 4 
aoncent ra t ion  

Figures 1 ,  2, 3 and 4 represent cases i ,  ii, iii and 
iv respectively. 

The ratio B ob ta ins  the  fol lowing va lues  

corresponding t o  the  f o u r  cases  Bi 7.33 ,  B i i ~ 8 . 3 6  
= 6.5 Biii = 7.29, Biv 

As ue show above i n  t he  case of a mice l l a r  

so lu t ion  of the DBS the add i t ion  of paramagnetic 
dopants changes the value o f  B s t rongly  ( s 1 . 6 9 ) .  

Unlike t h i s  when one has the mice l l e s  of 

TRITON the  value of B ohanges i n  very narrow i n t e r -  

vals. That shows ao tua l lv  an eaual in f luence  of both 

paramagnetic dopants upon d i f f e r e n t  p a r t a  o f  the  
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10 A. DERZHANSKI and A. ZHELIASKOVA 
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14 A. DERZHANSKI and A. ZHELIASKOVA 

aurfactant molecule. 
Both paramagnetic dopanta, i n  agreement w i t h  

the above aseump t iana,  broaden the apeotral l i n e s  o f  
the benzene r ing  and CH groups i n  the same way. 3 
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