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Hydrogenat ion of fats.  I. The influence of cata lyst  concen- 
t rat ion on the selective hydrogenation of cottonseed oil. D . R .  
D H I N G R A ,  J.  P. H I L D I T C I - I  a n d  A. J.  a H E A D .  J. Soc. C h e m .  
Ind .  51, 195-8T ( 1 9 3 2 ) . ~ T h e  h y d r o g e n a t i o n  of  t he  l ino le ie  
g l y c e r i d e s  is  s e l ec t i ve  in  c h a r a c t e r  u n d e r  a l l  the  c o n d i t i o n s  
e x a m d .  T h e  e a r l i e r  c o n c l u s i o n s  t h a t  s e l ec t i ve  h y d r o g e n a t i o n  is  
m o s t  p r o n o u n c e d  a t  h i g h e r  t emps ,  h a v e  been  conf i rmed.  Ove r  
t he  r a n g e  o f  concns,  s tud ied ,  t he  a m t .  of  c a t a l y s t  p r e s e n t  in f lu-  
ences  t h e  s e l e c t i v i t y  t he  m o s t  w h e n  t he  g r e a t e s t  amt .  of c a t a l y s t  
w a s  used.  Th i s  r e l a t i o n  ho lds  a t  each  of  t he  t emps ,  a t  w h i c h  
o b s e r v a t i o n s  w e r e  m a d e  b u t  is  m o s t  m a r k e d  a t  130 ~ t he  a c t i o n  
of  2 g. o f  c a t a l y s t  pe r  400 g. of  o i l  a t  130 ~ b e i n g  t he  l e a s t  selec-  
t ive .  T h e  p r o p o r t i o n  of  iso~leic  ac id s  p roduced  d e p e n d s  m a i n l y  
on t he  t emp .  of  h y d r o g e n a t i o n  a n d  in  s m a l l e r  degree  on t he  
c a t a l y s t  conen . ;  i t  i n c r e a s e s  w i t h  r i se  of t e m p .  a n d  a l so  w i t h  
i n c r e a s i n g  concn, of  c a t a l y s t  a t  a n y  g i v e n  t emp.  A t  200 ~ t he  
p r o p o r t i o n  o f  iso~leic  ac id s  is  m u c h  t h e  s a m e  fo r  c o r r e s p o n d i n g  
s t a g e s  o f  sa tn . ,  w h a t e v e r  the  p r o p o r t i o n  of  c a t a l y s t ,  w h i l e  a t  
170 ~ w i t h  2 g. o f  c a t a l y s t  i t  i s  d i s t i n c t l y  l e ss  ; a t  130 ~ isoSleic  
a c i d  f o r m a t i o n  r e a c h e s  i t s  l o w e s t  l i m i t  in  t he  se r ies .  I I .  Course 
of hydrogenation of cottonseed oil by the Bolton.  Lush cont inu-  
ous hydrogenat ion process. (Dr ip  method.) T. P. H I L D I T C H  
a n d  A. J.  a H E A D .  Ib~d 1 9 8 - 2 0 2 T . - - I n  the  d r i p  p rocess  t h e  amt .  
of  sa td .  a c i d s  i n c r e a s e s  f r o m  the  ou t se t ,  a n d  t he  l i no le i c  ac id  
does  n o t  d i s a p p e a r  so r a p i d l y  as  in  t he  p o w d e r - c a t a l y s t  m e t h o d ;  
t he  p r o p o r t i o n  o f  iso61eic a c i d s  is  n o t a b l y  s m a l l e r .  The  amt .  of  
o le ic  ac id  v a r i e s  l i t t l e  in  t he  e a r l i e r  s t a g e s  of  h y d r o g e n a t i o n .  B y  
c o n t i n u o u s  h y d r o g e n a t i o n  those  u n s a t d ,  g l y c e r i d e  tools,  w h i c h  
a r e  a t t a c k e d  a r e  f r e q u e n t l y  t a k e n  m u c h  f u r t h e r  in  t he  d i r e c t i o n  
o f  c o m p l e t e  s a tn .  t h a n  w h e n  t he  c o n d i t i o n s  o f  t he  h y d r o g e n a t i o n  
t e n d  t o w a r d  c o m p l e t e  m i x i n g  of  t he  r e a c t i n g  s y s t em.  The  r a t e  
of  i n c r e a s e  in  f u l l y  sa td .  c o m p o n e n t s  is  n o t  on ly  in  h a r m o n y  
w i t h  t h e  c o n s i d e r a t i o n s  o f  g r a v i t a t i o n a l  f low of  t h e  u n s a t d ,  f a t  
o v e r  t he  s t a t i o n a r y  c a t a l y s t ,  b u t  t h e  e x t e n t  o f  c o n t a c t  b e t w e e n  
a n y  p a r t l y  h y d r o g e n a t e d  tool. a n d  t h e  c a t a l y s t  in  the  l a t e r  s t a g e s  
o f  p a s s a g e  o v e r  t he  Ni  p e r s i s t s  u n t i l  comple t e  sa tn .  i s  r eached .  
P r o d u c t s  n o t  f u l l y  sa td .  o b t a i n e d  b y  t h e  d r ip  p rocess  cons i s t ,  so 
l o n g  a s  h y d r o g e n a t i o n  h a s  n o t  gone  too  fa r ,  o f  g l y c e r i d e s  in  
w h i c h  t he  n o r m a l  p r o c e d u r e  o f  s e l ec t i ve  h y d r o g e n a t i o n  h a s  t a k e n  
p l a c e :  t r a n s f o r m a t i o n  of  l i no le i c  in to  ole io  de f ies ,  w i t h  r e l a t i v e l y  
s u b o r d i n a t e  p r o d u c t i o n  o f  s t e a r i c  compds.  P a l m i t i c  a n d  o t h e r  
a c i d s  a r e  s t i l l  p r e s e n t  i n  amts .  a p p r o a c h i n g  t h o s e  o f  u n t r e a t e d  
c o t t o n s e e d  oil. I I I .  Relat ive amounts of solid and liquid oleic 
acids present a t  di f ferent  stages of the hydrogenation of olive 
and cottonseed oils. T. P. HILZ)I ' I~CH and E. C. JONES. 
I b ~  2 0 2 - 3 T . - - T h r e e  t a b l e s  a r e  g i v e n  w h i c h  s h o w  t h a t  t h e r e  is  
a n  a p p a r e n t  const ,  p r o p o r t i o n  o f  so l id  a n d  l i q u i d  ole ic  a c i d s  o v e r  
a w i d e  r a n g e  o f  I nos.  I n  t h e  case  of  c o t t o n s e e d  oi l  o f  I nos.  
b e t w e e n  70.0 a n d  61.0, o le ic  g l y c e r i d e s  h a v e  n o t  been  p r e v i o u s l y  
a t t a c k e d ,  b u t  o le ic  a s  w e l l  a s  isoSleie  g l y c e r i d e s  h a v e  been  p ro-  
d u c e d  f r o m  the  l i n o l e i c  g lycer ides .  H y d r o g e n a t i o n  o f  t h e  l i no le i c  
g l y c e r i d e s  l e a d s  to  a mix t .  of  o le ic  de r ivs ,  of  w h i c h  iso(ileie a c i d s  
a r e  t h e  m a j o r  componen t s .  F r o m  t h e  p o i n t  a t  w h i c h  t he  h y d r o -  
g e n a t i o n  becomes  a l m o s t  w h o l l y  t h a t  of  o le ic  a n d  isoSleic  der ivs . ,  
t h e  r a t i o  o f  t h e  l a t t e r  to  t h e  f o r m e r  f u r t h e r  a u g m e n t s  u n t i l  soon 
i t  r e a c h e s  a v a l u e  w h i c h  is  o f  t he  s a m e  o r d e r  a s  t h e  max .  
o b s e r v e d  in  t he  o l ive  oi l  ser ies ,  18:10,  a n d  w h i c h  s u b s e q u e n t l y  
d e c l i n e s .  C o n s i d e r a t i o n  o f  bo th  se r i es  o f  h y d r o g e n a t e d  f a t s  l eads  
to  t h e  c o n c l u s i o n  t h a t  t h e r e  is  no  t r u e  equi l ,  b e t w e e n  isoi i leic  
a n d  o le ic  ac ids .  T h e  p h e n o m e n o n  of  t he  r e l a t i v e  p r o p o r t i o n s  o f  
t h e s e  s o l i d  a n d  l i q u i d  a c i d s  is  r e g a r d e d  a s  t h e  r e s u l t a n t  o f  a no. 
a f  f a c t o r s  o f  Which t h e  a c t u a l  r e s o l u t i o n  o f  s i s  i n t o  t r a n s  
i s o m e r i d e s  o r  v i ce  v e r s a  i s  on ly  o n e ;  t he  o t h e r s  w i l l  he  t he  r e l a -  
t i ve  r a t e s  o f  h y d r o g e n a t i o n  o f  t he  c is  a n d  t r a n s  f o r m s  i n t o  sa td .  
der ivs . ,  a n d  t h e  i n i t i a l  a c c u m u l a t i o n  o f  isotl letc a n d  o le ic  de r ivs .  
r e s u l t i n g  f r o m  the  r e d u c t i o n  o f  m o r e  u n s a t d ,  c o m p o n e n t s .  Selec- 
t i v e  h y d r o g e n a t i o n  of  p o l y u n s a t d ,  g l y c e r i d e s  g e n e r a l l y  l e a d s  to  
t h e  p r o d u c t i o n  o f  m o r e  isoi i le ic  t h a n  o r d i n a r y  ole ic  de r i v s .  H y d r o -  
g e n a t i o n  o f  m o n o e t h y l e n i c  de r ivs ,  i s  u s u a l l y  a c c o m p a n i e d  by 
c h a n g e s ,  u s u a l l y  a u g r h e n t a t i o n ,  in  t he  r a t i o  o f  so l id  to  l i q u i d  ole ic  
ac ids ,  s e c o n d l y  b y  a p e r i o d  in  w h i c h  t h e  r a t i o  r e a c h e s  a n  u p p e r  
l i m i t  b u t  d u r i n g  w h i c h  i t s  r a t e  o f  v a r i a t i o n  i s  r e l a t i v e l y  slow, 
a n d  f i na l l y  t h e  r a t i o  m a y  a g a i n  dec l ine  t o  a c e r t a i n  exl:ent.  

E .  S C H E R U B E L .  

Conditions of format ion of lap.acids in the  hydrogenat ion of 
fats.  R. G U T M A N N .  Mo~lobo~no Z h t r o v o e  Delo 1931, No. 8-9, 
32-6 : C h i m i e  & ~ndustr ie  27, 1391 ( 1 9 3 2 ) . - - A t  t he  p r e s e n t  t i m e  

the re  a r e  3 t h e o r i e s  to  e x p l a i n  t he  f o r m a t i o n  of  i s o - a e i d s :  (1 )  
D u r i n g  h y d r o g e n a t i o n ,  no t  on ly  is H f ixed a t  the  doub le  b o n d s  
of t he  u n s a t d ,  f a t t y  ac ids ,  b u t  a t  h i g h  t emps ,  in h e t e r o g e n e o u s  
m e d i u m  d e h y d r o g e n a t i o n  a l so  occurs.  (2)  Oi l s  contg ,  u n s a t d .  
f a t t y  a c i d s  w i t h  s e v e r a l  d o u b l e  b o n d s  a r e  h y d r o g e n a t e d  p ro -  
g r e s s i v e l y ,  t he  H b e i n g  f i r s t  f ixed a t  on ly  1 d o u b l e  bond  o f  each  
acid.  (3 )  The  f o r m a t i o n  of  i so - ac id s  is  due  to  m i g r a t i o n  o f  the  
doub le  bonds .  To det.  t h e  m e c h a n i s m  of  t he  f o r m a t i o n  of  iso- 
acids ,  G. c a r r i e d  ou t  a se r i es  of  h y d r o g e n a t i o n  t e s t s  of  s u n f l o w e r -  
seed oi l  a n d  o f  o l e o m a r g a r i n e  in  p re sence  of  Ni  c a t a l y s t .  The  
amt .  of  u n s a t d ,  so l id  i so - ac id s  i n c r e a s e s  w i t h  t he  temp.  a n d  t i m e  
of  h y d r o g e n a t i o n .  I t  is  c o n c l u d e d  t h a t  d e h y d r o g e n a t i o n  does  
t a k e  p l ace  a t  h i g h  t emp.  ( a b o u t  300 ~ in  t he  p r e s e n t  i n s t a n c e s )  ; 
w h i l e  o t h e r  expts ,  w i t h  e t h y l  oleie  e s t e r  h a d  s h o w n  t h a t  i t  does  
no t  occur  a t  l o w e r  t emps .  On t he  o t h e r  hand ,  i t  w a s  o b s e r v e d  
t h a t  a t  l ower  t e m p s ,  h y d r o g e n a t i o n  t a k e s  p l a c e  p r o g r e s s i v e l y ;  in  
t h i s  case,  t he  p r e s e n c e  o f  l ino le ic  a n d  l i n o l e n i c  a c i d s  f a v o r s  the  
f o r m a t i o n  of  i so-ac ids .  A. P A P I N E A U - C O U T U R E .  

T i t e r  points of mixed f a t t y  acids. II. M ix tures  of pure f a t t y  
ac ids .  G E O R G E  W.  J E N N I N G S .  Ind .  E n g .  C h e m . ,  A n a l .  Ed .  
4, 262-3 (1932)  ; cf. C. A. 25, 2 3 1 5 . - - T h e  t i t e r  p o i n t s  o f  mix t s ,  o f  
l a u r i e  a n d  m y r i s t i c ,  l a u r i e  a n d  p a l m i t i c ,  o le ie  a n d  p a l m i t i c ,  oleie  
a n d  l au r i e ,  a n d  o le ic  a n d  m y r i s t i c  a c i d s  we re  detd.  I n  v i e w  of  
t he  r e s u l t s  o b t a i n e d  i t  is  no t  pos s ib l e  to  g e n e r a l i z e  a b o u t  the  
b e h a v i o r  of  t he  t i t e r  o f  m i x t s ,  of  o t h e r  ac id s  u n t i l  f u r t h e r  d a t a  
a r e  secured .  E . S .  

Determinat ion  of hydroxyl  number of oils, fa ts  and waxes.  
W I L L A R D  L .  R O B E R T S  a n d  H. A. S C H U E T T E .  Ind .  E n g .  
C h e m . ,  A n a l .  F~d. 4, 257-9 ( 1 9 3 2 ) . - - T h e  h y d r o x y l  no., de f ined  a s  
t he  no. o f  rag. K O H  equiv ,  to  t he  h y d r o x y l  c o n t e n t  of  1 g. o f  fat', 
can  be detd.,  w i t h  economies  of  t ime ,  s a m p l e  a n d  r e a g e n t s ,  i f  t h e  
r e a c t i o n  is  c a r r i e d  ou t  in  a s e a l e d  t u b e  in t he  p r e sence  o f  Ae20.  
U p o n  c o m p l e t i o n  o f  a c e t y l a t i o n  t h e  excess  A c 2 0  is  h y d r o I y z e d  
a n d  de td .  a s  A c O H  by  t i t r a t i o n  w i t h  0.5 N KOH.  The  e n t i r e  
p rocess  is  c a r r i e d  ou t  in  t he  p re sence  of  t h e  a e e t y l a t e d  p r o d u c t  
excep t  w i t h  s a m p l e s  eontg ,  f r ee  sol. ac ids ,  w h e n  f i l t r a t i o n  p r i o r  
to t i t r a t i o n  is n e c e s s a r y .  E. S C H E R U B E L .  

The hydrogenation of soy-bean oil. A. L A P T E V .  M a s l o b o i n o  
Z h i r o v o e  Delo  1932, No. 1, 3 1 - 3 . - - T h e  p h o s p h a t i d e s  ( l e c i t h i n  
( I ) )  w h i c h  a r e  p r e s e n t  in  t he  c r u d e  s o y - b e a n  oi l  a r e  p o i s o n o u s  
to  t h e  Ni  c a t a l y s t .  In  G e r m a n y  I is  r e m o v e d  b y  c e n t r i f u g i n g  
a n d  w a s h i n g  t h e  oi l  w i t h  ale.  L. c o m p l e t e l y  r e m o v e d  I ( as  e v i -  
d e n c e d  b y  t he  m. p. (52 ~ ) of  t he  h y d r o g e n a t e d  oil)  in  t h e  fo l -  
l o w i n g  w a y :  T h e  oi l  w a s  t r e a t e d  w i t h  1% H~SOr (d. 1.34) a t  
r o o m  t emp . ,  t h e n  a f t e r  r e m o v a l  of  t h e  H~SOa ppt . ,  w i t h  N a O H  
(20 ~ B~.)  a t  60-70 ~ A f t e r  w a s h i n g  s e v e r a l  t i m e s  w i t h  h o t  I-rso 
to  n e u t r a l  r e a c t i o n ,  t h e  oi l  w a s  d r i e d  by  b l o w i n g  a i r  t h r o u g h  i t  
a t  100 ~ E. B I E L O U S S .  

Chemical  study of fish oils. M. B ~ L O P O L S K I I  and I .  
M A K S I M O V .  Maslobo~no Z h i r o v o e  De lo  1931, No. 10, 43-6 ;  
Chimie  & i n d ~ t r i e  27, 1391-2 ( 1 9 3 2 ) . - - B .  a n d  M. a p p l i e d  d i r e c t  
b r o m i n a t i o n  o f  t he  f a t t y  ac ids  in  EtuO or  i n  p e t r o l i e  e t h e r  t o  
t he  s t u d y  o f  c e r t a i n  fish l i v e r  o i l s  (cod, h e r r i n g ,  e tc . ) .  C o n -  
e / u ~ o n ~ . - - ( 1 )  The  b r o m i d e s  w h i c h  ppt .  in  p e t r o l i c  e t h e r  a r e  
t h o s e  o f  t he  u n s a t d ,  a l i p h a t i c  acids .  (2 )  T h e  y ie ld  of  b r o m i d e s  
insol ,  in  pe t ro l i c  e t h e r  is  a s  a c c u r a t e  a n d  c h a r a c t e r i s t i c  a const .  
a s  t h e  h e x a b r o m i d e  va lue .  (3 )  The  f a t s  a n a l y z e d  c o n t a i n e d  a t  
l e a s t  2 c l a s s e s  of  u n s a t d ,  a c i d s ;  on  the  o t h e r  ha~d ,  no  e v i d e n c e  
w a s  f o u n d  in  s u p p o r t  o f  t he  p r e sence  o f  l i no le io  a n d  t i n o l e n i c  
ac ids .  (4)  C o m b i n e d  b r o m i n a t i o n  of  the  f a t t y  a c i d s  in  E t~O 
a n d  i n  p e t r o l i c  e the r ,  t o g e t h e r  w i t h  examn,  of  a l l  t h e  . f r a c t i o n s  
o f  b r o m i d e s ,  f u r n i s h e s  su f f i c i en t ly  a c c u r a t e  qua l .  a n d  q u a n t .  
i d e n t i f i c a t i o n  o f  f a t s .  A. P A P I N E A U - C O U T U R E .  

The  qual i ty  and composition of peanut  oil from nuts of di f -  
f e ren t  degrees of matur i ty .  N. D U B L Y A N S K A Y A .  Ma~lobo~no 
Z h i r o v o e  DeZo 1931, No. 11, 5 5 - 7 . - - T h e  acid ,  I, sapon ,  a n d  e s t e r  
rips. c h a n g e d  v e r y  l i t t l e  w i t h  t he  d e g r e e  o f  r i p e n e s s  of  t he  nu t s .  
T h e  t h i o e y a n a t e  rips. ( K a u f m a n n ) ,  however ,  w e r e  l o w e r  fo r  t h e  
o i l s  f r o m  t h e  g r e e n  nu t s ,  a n  i n d i c a t i o n  t h a t  t he  c o n t e n t  o f  t h e  
sa td .  a c i d s  i n c r e a s e s  a n d  t he  o le ic  ac id  d e c r e a s e s  w i t h  t he  l ow-  
e r i n g  of  t h e  d e g r e e  o f  r ipeness .  The  color  o f  the  oi l  o f  t h e  un -  
r i pe  n u t s  is  c o n s i d e r a b l y  d a r k e r .  E. B I E L O U S ~  

A rapid determinat ion of the acetyl  number in fats.  R A Y -  
M O N D  D E L A B Y  a n d  Y V O N N E  B R E U G N O T .  Bul l .  se4. 
~ h a r m a c o L  39, 354-61 ( I 9 3 2 ) . - - M i x  1-3 g. f a t  a n d  10 cc. o f  a 
m i x t .  o f  1 p a r t  Ac20  a n d  2 p a r t s  p y r i d i n e  a n d  h e a t  f o r  30 rain.  
to  1 hr .  A f t e r  c o o l i n g  t i t r a t e  w i t h  0.5 hr N a O H  a n d  p h e n o l p h -  
t ha l e in .  A b l a n k  is  r u n  in  t he  s a m e  way .  A . E .  M E Y E R .  

C O U R T E S Y  C H E M I C A L  A B S T R A C T S  


