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Disp lacement  of Double  Bonds  D u r i n g  H y d r o g e n a t i o n  of Methyl Oleate 
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phase (mobile phase) needed for the par t i t ion chro- 
ma tography  were p repared  by shaking 3 vol. of eth- 
anol, 4 vol. of methanol, and 3 vol. of water  with 10 
vol. of benzene and  separat ing the layers. Then 8 g. 
of silicagel (8) were suspended in 150 ml. of the 
mobile phase, and 28 ml. of water  phase were added 
gradual ly  under  shaking. The glass column was filled 
with the mobile phase, and the gel was added in small 
portions. Dur ing  sedimentation the column was kept  
quivering by  means of a vibrator ,  and a small flow of 
the mobile phase was mainta ined through the column. 

To s ta r t  the percolation the column was drained in 
port ions of 2 mI., using gauged siphons. As soon as 
the liquid surface had disappeared into the silicagel, 
20 rag. of dicarboxylie acid mixture,  in a weighing 
flask dissolved in 5 ml. of mobile phase, were brought  
on the gel, followed b y  two portions of 2 ml. of the 
mobile phase to clean the flask. The percolation was 
continued regularly.  The percolated fract ions were 
t i t ra ted  with 0.025~N KOH,  the Cs, and lower diear- 
boxylic acids in 4-ml. fractions. The composition of 
the mixtures  was calculated f rom percolation chro- 
matograms,  as represented in F igure  1. The results 
are shown in Table I. 

Discussion of Results 

When comparing the results of the analyses of di- 
carboxylic acids obtained by  oxidation of par t ia l ly  
hydrogenated methyl  oleate with K3In04 in acetic 
acid on the one hand, and with ozone on the other, it 
can be concluded tha t :  

a) a considerable degradation of lower dicarboxylic acids 
takes place in the KMnOi-oxidation process, as follows 
from the poor yields of adipic (Cr and pimelic (C~) 
acids in comparison with the ozonization process; 

b) formation of dicarboxylic acids of lower molecular weight 
caused by the disruption of esters during the oxidation 
processes, though not absolutely inevitable, is of little 
importance in view of the presence of only very small 

amounts of suberic (C's) acid in addition to the expected 
azelaic (C9) acid in the oxidation products of pure methyl 
oleate ; 

c) the presence of equivalent molar quantities of dicarboxylic 
acids with more and less than nine carbon atoms in the 
ozonization products indicates an equal migration of the 
double bond of methyl oleate in both directions during 
hydrogenation with a nickel on kieselguhr catalyst at 
180PC. in accordance with the recent work of Allen and 
Kiess (4). 

d) oxidation experiments with KMnO4 in glacial acetic acid 
are unsuitable for a quantitative analysis of migration 
phenomena of double bonds in unsaturated fatty acid 
esters. 

Summary 
The displacement of the double bond of methyl  

oleate dur ing  hydrogenat ion with a nickel-kieselguhr 
catalyst  at  180~ was investigated, par t icu lar ly  with 
respect  to the analysis of dicarboxylic acids, obtained 
either b y  oxidation of the reaction products  with 
KMn04 in acetic acid or b y  means of ozone. 

In  the oxidation experiments  with K M n Q  a con- 
siderable degradat ion of lower molecular dicarboxylic 
acids occurs that  makes a quant i ta t ive analysis of the 
isomerization phenomena uncertain.  

According to the ozonization experiments  an equal 
migrat ion of the double bond in both directions, to- 
ward and opposite the ester group, takes place. 
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Report of the Referee Board, 1956-1957 

I 
N the year  ended May 31, 1957, 38 laboratories were 

granted  Referee Certificates among their  various 
members, of which 33 were issued on the Cotton- 

seed, Oil Cake and Meal, and F a t t y  Oils; 11 the 
Cottonseed and Oil Cake a n d  Meal;  two on Oil Cake 
and Meal and  F a t t y  Oils; three on Oil Cake and  
Meal;  and two on F a t t y  Oils. 

Dur ing  the year  one of the laboratories, Commer- 
cial Testing Laboratories,  For t  Worth ,  Tex., ceased 
its operation, and  the certificate was voided. The 
t rade  associations were so notified. In  addition, M. L. 
Hartwig,  Law and Company,  Montgomery,  Ala., an- 
nounced his ret irement.  He  was replaced by  P. C. 

Whit t ier ,  who also held a Referee Certificate with 
this laboratory.  

Changes in the constitution and by-laws of the 
Amer ican  Oil Chemists '  Society have been approved,  
and the Referee Board  is p repared  to present  revised 
operat ing instructions. 

The chairman extends his thanks to all members  of 
the Referee Board,  to R. W. Bates, R. T. Doughtie, 
Jr . ,  and to H. C. Black for  the efficient and coopera- 
tive manner  in which they have responded to all 
requests. E.R. HAhN R.c.  S~L~M~ 
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