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Inhalt suhersicht 
Es wird uber Arbeiten berichtet, die das Studium der Lirdichkeitsbeeinflussung 

yon Fettsauren auf Butanol-1 in Gegenwart von fetteauren Salzen beinhalten. Viskosi- 
tatsmessungen an den Systemen Eollen einen Hinweis auf die Flussigheitsstruktur geben. 

Summary 
From the results i t  has been concluded that the addition of freeacidslowers the 

tendency of the soap solution to form Hydrophilic Oleomicelles but i t  has no effect on 
the formation of Lipophilic Hydromicelles. 

The tendency to form viscous solutions or gels increases with the increase in the 
length of the acid chain of the soap and decreases with the amount of free acid added. 
The sol gel transformation temperature increases with the increase in the length of the 
acid chain in the soap as well as with the increase of the chain length of the free acid added. 

It may also be pointed out that  the capacity for solubilization of the soap in pre- 
sence of same amount of free acid decreases as the length of the acid chain in the soap 
increases and i t  is in the order: 

Myristate > Palmitate > Stearate. 

From the viscosity measurements i t  has been confirmed that two types of micelles 
are formed in the solutions. 

Introduction 
In this part of the communication, the effect of n-propionic, n- 

butyric, n-caproic and n-caprylic acids on the solubilization of Buta- 
nol-1 in aqueous solutions of sodium myristate, sodium palmitate and 
sodium stearate has been studied. 

The viscosity of the solubilized solutions has been determined with 
a view to finding out the nature of the micelles formed in the solutions. 

Materials used 
Myristic acid (L. LIGHT & Co.) and Stearic acid (TIIoafAs 

TYRER & Co.) have been purified by distilling under reduced pressure. 
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Palmitic (E. Merck) was used without further purification. All the 
lower acids were purified by the method given in part I of this commu- 
nication. Butanol-1 and Sodium Hydroxide were of the same grade as 
used in the previous work. 

Experimental 

The method used for preparing the solutions was the same as given 
in part I. The viscosity of the solutions has also been measured by the 
same method and the results obtained are given in tables I, I1 and 111. 

Results and Discussion 

From the results it is observed that it has been possible to prepare 
the solutions of 80% Butanol-1 concentration in presence of free Pro- 
pionic acid in case of all the soaps. In the palmitate and stearate systems, 
free acids separates out at room temperature even in 80 % Butanol-1 solu- 
tions. In the solutions of 90 % Butanol-1 concentration, gel has been ob- 
tained in presence of 1 % free Propionic acid in case of all the soaps. In the 
case of Myristate system the gel transforms into clear solution below 
35" C whereas in case of palmitate and stearate system the gels trans- 
form into clear solutions a t  a temperature higher than 35°C. In the 
myristate system, the solution of 5% Butanol-1 containing 1% free 
Propionic acid remains clear a t  a temperature higher than 35' C. It has 
not been possible to prepare the solutions for 10% to 70% Butanol-1 
concentrations in presence of even 1% Propionic acid in case of any of 
the soaps, whereas it has been possible to prepare the solutions of these 
concentrations of Butanol-1 in neutral soaps. This shows that free acid 
lowers the solubility of Butanol-1 in Aqueous solutions of soaps. The 
hehaviour of all the soaps in presence of free Butyric acid is similar to 
that in presence of Propionic acid. The difference being that in the 
solutions of 10 % Butanol-1 in presence of 1 % Butyric acid in the Myri- 
state system, free acid separates out a t  room temperature and the solu- 
tion remains clear at 35" C and the gel obtained in 90% Butanol-1 solu- 
tions transform into clear solution above 35" C whereas in presence of 
Propionic acid that gel transforms into clear solution below 35" C. This 
shows that the temperature of Sol gel transformation in presence of 
Butyric acid is higher than in presence of Propionic acid. In the case 
of Palmitate and stearate systems, the solution of 1 0 %  Butanol-1 in 
presence of 1 % Butyric acid remains clear at a temperature higher than 
35" C whereas in the case of Myristate system the solution remains clear 
below 35" C. This shows that Myristate is a better solubilizer than the 
palmitate and stearate even in presence of free acids. 
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In presence of 1 % and 2 % Caproic acid, it has been possible to pre- 
pare the solutions for 30% to 80% Butanol-1 concentration in case of 
all the soaps. In the palmitate and the stearate systems free acid sepa- 
rates out in the solutions of 20 % Butanol- 1 concentration at room tem- 
perature but the solutions remain clear above 35°C. In the myristate 
system free acid separates out at room temperature in 10 "/b Butanol- 1 solu- 
tions but the solution remains clear at 35" C whereas in the case of pal- 
niitate and stearate systems the solutions remain clear above 35" C. 
In 90 % Butanol-1 solutions in presence of 1 % Caproic acid gel has been 
obtained in case of all the soaps. In the case of Myristate this gel trans- 
forms into clear solution below 35" C whereas in case of Palmitate and 
stearate systems the gel transforms into clear solutions above 50" C. 

In presence of 3 %  Caproic acid, it has not been possible to prepare 
the solutions for lo%, 23% and 30% Butanol-1 concentrations in case 
of any of the soaps, whereas it has been possible to prepare the solu- 
tions of higher concentrations of Butanol-1 in presence of 3 %  Caproic 
acid. The solutions of 50% to 80% Butanol-1 concentrations in pre- 
sence of 4 % Caproic acid have also been prepared in case of all the soaps 
but it has not been possible to prepare the solutions of 10 % to 40 % Buta- 
nol-1 concentrations in case of any of the soaps. It has been possible to 
prepare the solutions of 60 % to 80 % Butanol-1 in presence of any amount 
of Caproic acid. 

From the results it has been concluded that even in presence of 
Caproic acid, Myristate is a better solubilizer than Palmitate and stea- 
rate. The free acid lowers the solubility of Butanol-l in Aqueous solu- 
tions of soaps. 

In presence of even 1% free Caprylic acid, it has not been possible 
to prepare the solutions of 5% Butanol-1 in case of any of the soaps. In 
the presence of Caprylic acid upto 6%, it has been possible to prepare 
the solutions for 1 0 %  to SO% Butanol-1 concentrations. In the case 
of Palmitate system, free acid separates out at room temperature and 
the solutions remain clear at 35" C. 

It has been possible to prepare the solutions of 20 %, 30 % and 40 % 
Butanol-1 eoncentrations in presence of Caprylic acid upto 11%, 13% 
and 19 % respectively whereas for 50 % to 80 % Butanol-1 concentration 
it has been possible to prepare the solutions in presence of any amount 
of Caprylic acid. 

From the results it has been concluded that the solubility of Buta- 
nol-1 below 50 % concentration in Aqueous soap solution decreases as 
the amount of free acid in solution increases whereas the addition of 
free acid in the solutions containing Butanol-1 above 50 % has no effect. 
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free acid 
in volume % 

The cornparision of the results show that the effectiveness of the acids 
in lowering the solubility of Butanol-1 is in the order. 

Propionic acid > Butyric acid > Caproic acid > Caprylic acid. 

~ ~ ~ _ _ _ _ _ _ _ - _ _ _ ~  

aIyristate ~ Palmitate 

It may also be pointed out that Myristate acts as a better solu- 
bilker than Palmitate and Stearate even in preseiice of free acids. 

1% 
2% 
4% 
8% 

11% 

Viscosity 
P r o p i o n i c  a c i d  in  d i f f e r e n t  soaps.  From the results given in 

table I ,  it has been observed that the viscosity of 80% Butanol-1 solu- 
tions decreases as the amount of free Propionic acid in the solution in- 
creases. This is due to the fact that the addition of free acid in presence 
of SO% Butanol-1 does not increases the size of the micelles as it is not, 
incorporated in the micelles. 

Table I 
Viscosi ty  of t h e  s y s t e m s :  w a t e r - s o d i u m  s a l t s  of t h e  f a t t y  a c i d s - B u t a n o l - 1  

a n d  Propionic  ac id  
Viscosity in milli poise Temperature 35' C 

26.93 ! 27.24 
26.43 26.75 
26.11 26.44 
25.31 25.61 
24.68 25.04 

j Con. of I Con. of I Sodium salts of the acids 

27.57 
27.12 
26.86 
25.97 

Butanol-I 
in volume % 

~- 

80% 

free acid 

26.70 
4% 25.82 
8% 24.50 

10% 24.03 

Palmitate 

27.44 
26.28 
25.05 
24.61 

Stearate 

27.93 
26.55 
25.33 
24.82 

Table I1 
Viscosi ty  of t h e  s y s t e m s :  w a t e r - s o d i u m  s a l t s  of t h e  f a t t y  a c i d s - B u t a n o l -  1 

a n d  B u t y r i c  ac id  
Viscosity in milli poise Temperature 35" C 

Con. of 
Butanol -1  

in volume % 

10% 

80% 

90% 

I 
I Con. of I Sodium salts of the acids 

Stearate I 
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Con. of 
Butanol- 1 

in volume yo 

Table I11 
Viscos i ty  of t h e  s y s t e m s :  w a t e r - s o d i u m  s a l t s  of t h e  f a t t y  a c i d s - B u t a n o l - 1  

a n d  Capro ic  a c i d  
Viscosity i n  milli poise Temperature 35" C 

Con. of 
free acid 

Sodium salts of the acids 
_ ~ _ _ ~ . _ _ _ _  

in volume % Myristate Palmitati 

60% 

22.78 

20 % 1% 22.49 23.90 
2% 22.95 24.19 

1% ~ 30.26 31.46 
2% 30.47 31.46 

31.47 
31.49 

16% 30.89 31.54 

3% 
8% 

30% 1 1% 1 26.88 28.07 
I 2% I 27.49 28.90 i 

40 % 1% 29.53 31.23 1 2% ~ 30.68 ~ 32.06 
~ 3% 34.18 34.28 

~ 

30.62 I 31.93 

32.85 33.82 
2% 31.65 i 32.92 

50% 
i 
1 3% 1 4% j 34.19 j 34.71 

70 % 1% 28.72 1 29.47 
28.59 29.42 

8% 28.47 29.38 
28.15 29.46 

80% 27.86 27.82 
26.98 27.64 
26.64 27.36 

. -~ 

Stearate 

25.47 
25.43 

30.10 
30.34 

32.66 
33.47 
34.31 

32.75 
34.30 
34.79 
36.18 

32.03 
32.17 
32.31 
32.95 
33.03 

30.32 
30.28 
30.25 
29.65 

28.85 
28.63 
28.41 

In Myristate system the viscosity of 80% Butanol-1 solution in 
presence of 1 % free acid is higher than 90 % Butanol-1 solution which 
may be due to the larger size of the micelles in the former than in the 
latter. I t  may also be pointed out that the viscosity of the solutions 
increases as the length of the acid chain in the soap increases. 

R u t y r i c  a c i d  in d i f f e r e n t  soaps.  The effect of the Rutyric 
acid on the viscosity is similar to that of the Propionic acid except that 
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viscosity of the solutions in presence of Butyric acid is higher than those 
of the solutions containing same amount of Propionic acid. This is due 
t o  the larger chain of the Butyric acid as compared to Propionic acid. 

Caproic  a c i d  in  d i f f e r e n t  soaps.  From the results given in 
table I11 it is observed that the viscosity of the solutions upto 60 % Buta- 
nol- 1 concentration increases with the increase in the amount of free 
acid whereas above 60 % Butanol-1 concentration, it decreases with the 
increase in the amount of free acid. The explanation given for this dif- 
ference is the same as suggested in the previous work. 

It may also be pointed out that the viscosity of the solutions con- 
taining free acid upto 2 %  increases as the concentration of Butanol-1 
increases upto 50 and then decreases with further increase in the Buta- 
nol-1 concentration. 

From the results i t  has been concluded that in the case of Caproic 
acid also, the viscosity increases as the length of acid chain in the soap 
increases. The viscosity of the solutions also increases with the incre- 
ase of the length of the chain of the free acids. 

Lucknow (India) ,  Department of Chemistry, Lucknow University. 

Bei der Redaktion eingegangen am 28. November 1956. 




