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T 
HE PURPOSE o f  this investigation was to make a 
s tudy of the solidification points of some binary  
systems of compounds of equal chain length and 

dissimilar funct ional  groups. Previous to this s tudy 
many  b inary  systems were investigated, but  these 
comprised different chain lengths and the same func- 
tional group (5, 6, 7, 8). The b inary  systems selected 
for s tudy were stearic acid-stearamide, stearic acid- 
stearonitrile, stearic acid-l-octadecanol, and stearon- 
itri le-stearamide. These compounds are either manu- 
factured commercially or are of interest  as intermedi- 
ates, and a s tudy of these b inary  mixtures  would be 
useful for  thermal  analysis of mixtures.  

Solidification points, ra ther  than  melt ing points, 
were determined because even though the solidification 
point curves give only a rough indication of the posi- 
tion and shape of the liquidus lines, they are never- 
theless useful for  est imating the composition of un- 
known mixtures  inasmuch as they are quite repro- 
ducible. In  a great  m a n y  cases, too, it is s impler to 
run  solidification points. 

Experimental 
Stearic Acid. H u m k o ' s  commercial stearic acid 

(S-97) was crystallized twice f rom methanol and 
twice f rom acetone. The solidification point  of the 
result ing product  was 68.9 ~ . 

Stearamide. This compound was p repared  f rom 
stearic acid by  the method described by Aschan (1). 
Repeated crystallizations f rom acetone yielded a prod- 
uct which solidified at 108 ~ . 

Stearonitrile. This compound was p repared  f rom 
stearic acid and urea by the method of Kap lan  (3). 
Af te r  six crystallizations f rom acetone the compound 
solidified at 39.9 ~ . 

1-Octadecanol. After  four  crystallizations f rom eth- 
anol E a s t m a n ' s  1-octadecanol (m. pt. 56.5-58 ~ solidi- 
fied at 57.6 ~ . 

Determination of Solidification Points. The solidi- 
fication points of the mixtures  were determined by a 
method similar to the A.S.T.M. t i ter  procedure (2). 
Melts of f rom 5 to 10 g. were made up  determinately 
by  weighing the amounts of each component. These 
were placed in a test tube and cooled in a water  bath 
maintained 3 to 4 degrees below the solidification 
point of the par t icular  sample used. The molten mix- 
ture was s t i r red manually,  and the t empera ture  was 
read every 15 seconds on a Bureau  of S tandards  Ther- 
mometer  calibrated to 0.1 degree. In  each determina- 
tion a plot of t ime vs. tempera ture ,  corrected for  ex- 
posed mercury  column, was made, and f rom this curve 
the t rue solidification point  was obtained, corrected 
for  the degree of supercooling by extrapolation. In  
all cases the max imum degree of supercooling per- 
mit ted was 0.3-0.4 ~ . The data represent  t rue  solidifi- 
cation points in which the solid and liquid phases 
are in equilibrium. Each determinat ion is the result  
of several readings, and the max imum error  in repro- 
duction of the solidification points was 0.1 ~ The pre- 
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cision of the determinations of the solidification points 
was within 0.1% 

Discussion 
Figure  1, which shows the freezing points of mix- 

tures of stearic acid and stearamide, indicates a eutec- 
tic t empera ture  of 65.8 ~ and corresponds to a com- 
position of approximate ly  85 mole percentage o f  
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FIG. 1. Solidification Temperatures  of Stearie ac id- -S teara-  
mide. 
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onitrile. 
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stearic acid. The time-temperature curves were care- 
fully studied to see if a second transition tempera- 
ture, indicating compound formation, could be found, 
but none could be observed. Slight changes in com- 
position gave abrupt changes in the solidification 
points. 

Figure 2 shows no indication of compound forma- 
tion between stearic acid and stcaronitrile. A definite 
eutectic halt occurred at 38.5 ~ which corresponds to 
a composition of about 89 mole percentage stearon- 
itrile. 

The solidification points of mixtures of stearic acid 
and 1-octadecanol are plotted in Figure 3. In this 
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case there was no indication of compound formation 
or of a definite eutectic halt. Mixtures close to the 
indicated eutectic composition supercooled greatly, 
even when the melt was seeded. Ralston (4) reported 
that the difficulty in obtaining eutectic halts in mix- 
tures of saturated acids could be considered as evi- 
dence of solid-solution formation. 

Figure 4, which shows the solidification points of 
mixtures of stearonitrile and stearamide, indicates the 
eutectic temperature to be 39.6 ~ This temperature 
corresponds to a composition of 2 mole percentage 
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FIG. 4. Solidification Temperatures of Stearonitrile---Stear- 
amide. 

stearonitrile. No evidence of compound formation 
could be observed. 

S u m m a r y  

The solidification points of binary mixtures of 
stearie ac id - s t ea ramide ,  stearic acid-stcaronitrile, 
stearic acid-l-octadccanol, and stearonitrile-stearamide 
were determined. 
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s 
OYBEAN OIL has been considered to conform to a 

general rule of even distribution although, as 
Eckey (5) has stated, some studies "indicate 

that the arrangement cannot be strictly that which 
would conform with pure even distribution." Hil- 
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ditch, Meara, and. Holmberg (9) fractionated soy- 
bean oil by crystallization from acetone, and their 
data indicate " t h a t  the individual fa t ty  acids a r e  
distributed extremely widely or evenly throughout 
all the triglycerides in the oil." On the other hand, 
Hashi (6) has isolated oleo-dipalmitin from soybean 
oil, and Hashi (7) and Suzuki and Yokayama (12) 


