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We have invest igated the se lec t iv i ty  of the hydrogenat ion of l inseed oil,  which is a mix tu re  of  t r i g l y c e r -  
ides of  fatty acids of different  degrees  of unsaturat ion - linolenic, l inoleic,  and ole ic  - and sa tura ted  fatty acids .  
Depending on the conditions of hydrogenat ing oils  and fats ,  the p roce s s  may go according to the following 
scheme ,  given in the l i t e r a tu re  [1]: 

dienoic acids 

Tr ienoic  acids I ~ [ ~ sa tura ted  acids 

I ~ monoenoic acids 

Opinions on the question of the consecut ive  sa tura t ion  of t r ig lycer ide  oi ls  containing l inolenic acid a r e  
con t rad ic te ry  [1-4]. The l inseed oil that we used for  hydrogenation had the following fa t ty -ac id  composit ion 
according to GLC (%): C16 : 0 -8 .5 ;  C16 : 1-0 .4 ;  C18 : 0 -2 .6 ;  C10 : 1-21.2; C10 : 2 -21 .0 ;  C10 : 3 - 4 6 . 3 .  To f ree  it f r om 
muci lages ,  the oil was p a s s e d  in the fo rm of a m i sce l l a  through a column of a lumina.  

We studied the di rect ion of the hydrogenat ion p r o c e s s  as a function of the conditions by analyzing the 
fa t ty-ac id  composi t ions  of the init ial  oil and of the in te rmedia te  and final hydrogenat ion products .  The fa t ty-  
acid composi t ion of l inseed oil changed when it was hydrogenated in ethanol (at 60°C with 0.05 Pd/Al) .  The 
sa tura t ion of the oil up to the absorpt ion  of a lmos t  half of  the amount of hydrogen calculated theoret ica l ly  was 
accompanied by a sharp  dec rea se  in the amount of linolenic acid and a r i s e  in the amount of oleic acid, while 
the amounts of l inoleic and s t e a r i c  acids r ema ined  constant .  Appreciable  sa tura t ion of the l inoleic acid was 
begun only with a fail in the amount  of linolenic to 50%0 Simultaneously with the hydrogenation of l inoleic acid,  
a ma rked  inc rease  in the amounts  of  oleic and s t e a r i c  acids was obse rved .  

When the oil was hydrogenated with 1% of a prev ious ly  reduced (220-230°C) pal ladium ca ta lys t  at 120°C, 
again a d e c r e a s e  in the amount of  l inolenic acid with a s imul taneous inc rease  in the amount of oleic  acid and 
constancy of the amounts  of  l inoleic and s t ea r i c  acids took place .  Intensive sa tura t ion  of the l inoleic acid 
rad ica l s  was obse rved  when the concentra t ions  of the la t ter  and the l inolenic acid were  equal.  

Rais ing the t empe ra tu r e  of hydrogenation to 210°C considerably  intensif ied the p r o c e s s ,  but i ts  direct ion 
remained  the s a m e  as  before .  We have obse rved  a s im i l a r  pa t te rn  in the hydrogenat ion of l inseed oil with 1% 
of p rev ious ly  reduced pla t inum and n i c k e l - c o p p e r  (1 : 1) ca ta lys t s  at 120°C. 

Thus,  r e g a r d l e s s  of the conditions of the p r o c e s s  and of the ca ta lys t s ,  the hydrogenation of l inseed oil 
was accompanied  by the p re fe ren t i a l  sa tura t ion  of the linolenic acid to the monoenoic acid.  Linoleic acid be -  
gins to be hydrogenated only a f t e r  a cons iderable  fall in the amount of  linolenic. 
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