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Total Hydrogenated Fatty Acids Consumption
A d d i n g h y d r o g e n a t e d vegetable oil f a t t y a c i d s

(principally s o y a ) , p l u s some s p l i t e d i b l e t a l l o w , to the
i n e d i b l e t a l l o w s o u r c e r e f e r r e d t o a b o v e , b r i n g s the t o t a l o f
h y d r o g e n a t e d f a t t y a c i d s to well over 4 0 0 m i l l i o n p o u n d s
a n n u a l l y . T h e i r usage is d e p i c t e d in F i g u r e 20 ( 2 1 ) . A b o u t
half are u s e d directly, w i t h t h e p a i n t a n d r u b b e r i n d u s t r i e s
a c c o u n t i n g for 75% o f this d i r e c t c o n s u m p t i o n . The o t h e r

half a r e u t i l i z e d in t h r e e m a j o r t y p e s o f derivatives: n i t r o -
gen, e s t e r s , a n d m e t a l salts. T h e i r respective m a j o r applica-
t i o n s a r e specialty h o u s e h o l d c l e a n e r s , f o o d , a n d plastics.

Most o f t h e s e applications wi l l be d i s c u s s e d in d e t a i l in
o t h e r p a p e r s . H o w e v e r , a s i s e v i d e n t , h y d r o g e n a t e d f a t t y
a c i d s c o n t r i b u t e t o ou r technically b a s e d civilization in
m a n y a n d diverse w a y s .
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Separation of Fatty Acids
K.T. ZILCH, Technical Director, Emery Industries, Inc.,
4900 Este Avenue, Cincinnati, OH 45232

ABSTRACT
F a t t y a c i d separations w h i c h do n o t involve frac-

t i o n a l distillation are d i scus sed . V a r i o u s m e t h o d s o f
s e p a r a t i n g f a t t y a c i d s f r o m a p r a c t i c a l p o i n t o f v i e w
a n d t h e most s a l i e n t f a c t s o f each p r o c e s s are
d e s c r i b e d .

HISTORICAL
The f i r s t r e p o r t e d s e p a r a t i o n o f f a t t y a c i d s that a p p e a r e d

in the l i t e r a t u r e was b a c k in 1828 w h e n a g e n t l e m a n by the
n a m e o f G u s s e r o w (1) s e p a r a t e d l i n e a r s a t u r a t e d f a t t y
a c i d s from l i n e a r u n s a t u r a t e d f a t t y a c i d s by f i r s t p r e p a r i n g
the l e a d salt derivative, dissolving the m i x e d s a l t s in d i e t h y l
e t h e r o r e t h y l a l c o h o l , a n d then s e p a r a t i n g the less s o l u b l e
s a t u r a t e d a c i d s from t h e m o r e s o l u b l e u n s a t u r a t e d a c i d s .
B e c a u s e this m e t h o d o f separation was very efficient, m a n y
researchers s i n c e that t ime have p r e p a r e d v a r i o u s s a l t s o f
f a t t y a c i d m i x t u r e s a n d s t u d i e d t h e i r fractionation in a
n u m b e r o f solvent s y s t e m s .

S e p a r a t i o n o f f a t t y a c i d s by this p r o c e d u r e has n e v e r
b e c o m e a c o m m e r c i a l r e a l i t y b e c a u s e o f p r o c e s s e c o n o m i c s .
H o w e v e r , b e f o r e the a d v e n t o f gas l iqu id chromatography,

this m e t h o d was f r e q u e n t l y u s e d a s a n a n a l y t i c a l t o o l . In
f a c t , t h e A m e r i c a n Off C h e m i s t s ' S o c i e t y Official M e t h o d s
d e s c r i b e s a l e a d salt s e p a r a t i o n p r o c e d u r e (2) for a n a l y z i n g
m i x t u r e s o f f a t t y a c i d s .

COMMERCIAL PROCESSES
T h e r e are basically five c o m m e r c i a l processes f o r the

s e p a r a t i o n o f f a t t y acid p r o d u c t s : p a n n i n g a n d p r e s s i n g ;
S o l e x o l P r o c e s s ; E m e r s o l P r o c e s s ; Armour-Texaco Process;
a n d t h e H e n k e l Process.

Panning and Pressing
In the P a n n i n g a n d P r e s s i n g Process ( 3 , 4 ) , s a t u r a t e d a c i d s

a r e s e p a r a t e d from u n s a t u r a t e d a c i d s by f i r s t m e l t i n g t h e
f a t t y a c i d m i x t u r e , p o u r i n g it i n t o s h a l l o w , r e c t a n g u l a r
a l u m i n u m p a n s , a n d p l a c i n g in a c o o l room to s lowly
s o l i d i f y . The f o r m e d c a k e s are r e m o v e d from the p a n s ,
w r a p p e d in b u r l a p o r c o t t o n c l o t h , s t a c k e d in vertical
p r e s s e s , a n d p r e s s u r e a p p l i e d to s lowly e x u d e the l o w e r
m e l t i n g l iqu id fraction. I n the case o f s e p a r a t i n g t a l l o w
f a t t y a c i d s , the f i n a l t e m p e r a t u r e o f the p r e s s e d cake
d e t e r m i n e s t h e t i t e r o f t h e o l e i c a c i d fraction a n d the i o d i n e

J. AM. OIL CHEMISTS' SOC,, November 1979 (VOL. 56) 739A



TABLE I

Separation of Tallow Fatty Acids by the
Panning and Pressing Process

Type o f product IV solid fraction Titer liquid fraction

Single-Pressed 8-12 6-10 C
Double-Pressed 5-8 2-5 C
Triple-Pressed 1-3 2-5 C

v a l u e o f the s t e a r i c a c i d fraction.
The c a k e s r e m a i n i n g in the p r e s s are m e l t e d a n d s o l d as

single-pressed s t e a r i c a c i d or r e m e l t e d a n d once a g a i n
p o u r e d into p a n s , s o l i d i f i e d , w r a p p e d , a n d p r e s s e d at a
h i g h e r t e m p e r a t u r e to y i e l d a d o u b l e - p r e s s e d s t e a r i c a c i d
a n d the c o r r e s p o n d i n g o l e i c a c i d . The s e c o n d stearic a c i d
fraction can be s o l d as a d o u b l e - p r e s s e d s t e a r i c a c i d o r once
a g a i n p u t t h r o u g h the p a n n i n g a n d pressing p r o c e s s to
p r o d u c e a triple-pressed s t e a r i c a c i d p r o d u c t .

T a b l e I g i v e s the i o d i n e v a l u e s of the v a r i o u s s t e a r i c a c i d
p r o d u c t s a n d the c o r r e s p o n d i n g t i t e r s o f the oleic a c i d
p r o d u c t s w h e n a p p l y i n g this m e t h o d for s e p a r a t i n g t a l l o w
f a t t y a c i d .

It i s this m e t h o d o f separating f a t t y a c i d s w h e r e i n t h e
f a t t y a c i d i n d u s t r y d e v e l o p e d the traditionally u s e d t e r m s
single-, d o u b l e - , a n d triple-pressed s t e a r i c a c i d . T o d a y only
a l i m i t e d a m o u n t o f s t e a r i c a n d o l e i c a c i d s are p r o d u c e d
commercially by this process.

Solexol Process
This p r o c e s s involves the use o f p r o p a n e u n d e r p r e s s u r e

a n d is c o m m o n l y r e f e r r e d to as the S o l e x o l Process (5-11).
M i x t u r e s o f fat ty a c i d s a n d p r o p a n e are f e d into a c o l u m n
u n d e r p r e s s u r e , a n d at a s e l e c t e d temperature the more
s a t u r a t e d fat ty a c i d s are r e m o v e d from the top o f the
c o l u m n ; the more u n s a t u r a t e d fat ty a c i d s are r e m o v e d from
the b o t t o m o f the c o l u m n . N o r m a l l y , the s a t u r a t e d a c i d s
are more s o l u b l e in p r o p a n e than are u n s a t u r a t e d a c i d s .
T e m p e r a t u r e s u s e d are 6 5 - 8 2 C a n d p r e s s u r e s are 3 5 0 - 5 0 0
p s i g . B e c a u s e o f the rapidity with w h i c h the s o l u b i l i t y o f
f a t t y a c i d s c h a n g e s as the t e m p e r a t u r e o f the solvent is
i n c r e a s e d , t e m p e r a t u r e control is critical. At the critical
t e m p e r a t u r e o f p r o p a n e , 97 C, both s a t u r a t e d a n d u n s a t u -
r a t e d f a t t y a c i d s are a l m o s t completely i n s o l u b l e .

Tall oil fat ty a c i d s can be s e p a r a t e d from rosin a c i d s by
the S o l e x o l Process as illustrated in F i g u r e 1 . This m e t h o d
o f s e p a r a t i o n was commercially u s e d for m a n u f a c t u r i n g
low-titer o l e i c acid from t a l l o w f a t t y a c i d s u n t i l the e a r l y
1970s.

Emersol Process
In the E m e r s o l Process (12-14) fat ty a c i d s are so lu -

b i l i z e d in methanol, c o n t i n u o u s l y p u m p e d i n t o a m u l t i -
t u b u l a r crystallizer e q u i p p e d with s c r a p e r b l a d e s , i n c r e -
m e n t a l l y c o o l e d to -10 C, a n d filtered on a c o n t i n u o u s
r o t a r y f i l t e r to s e p a r a t e the crystalline h i g h e r m e l t i n g s o l i d
fraction from the l o w e r m e l t i n g l iqu id fraction. The filter
cake is m e l t e d a n d flash-distilled to remove the m e t h a n o l
a n d recover the h i g h e r melting f a t t y a c i d . L i k e w i s e , the
m e t h a n o l is flash-distilled from the l iqu id fraction to
recover the l o w e r m e l t i n g f a t t y a c i d .

A typical E m e r s o l P r o c e s s is s h o w n in F i g u r e 2 .
T a b l e II s u m m a r i z e s p r o d u c t s o b t a i n e d from the solvent

s e p a r a t i o n o f t a l l o w a n d s o y b e a n fat ty a c i d s by the E m e r s o l
Process.

Armour-Texaco Process
The so-called Armour-Texaco P r o c e s s ( 1 5 ) i s s i m i l a r t o

the E m e r s o l Process w i t h the e x c e p t i o n that the p a t e n t
c l a i m s the use o f a n h y d r o u s a c e t o n e r a t h e r than a q u e o u s
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FIG. t . Fractionation of tidl oil by the SolexoI Process.

l A i T y ^L ~l~s

{L
( _ _

- - I

T

~ II,TER 5TR 1 P l , l r;i;
CO{A.MN5

FIG. 2 . Emersol solvent separation plant .

a c e t o n e o r o t h e r solvents s u c h as m e t h a n o l , m e t h y l e t h y l
k e t o n e , a n d so for th . P r o d u c t s o b t a i n e d from the A r m o u r -
Texaco Process are c o m p a r a b l e to p r o d u c t s o b t a i n e d from
the E m e r s o l Process as i l l u s t r a t e d in T a b l e III.

The q u a l i t y a n d c o m p o s i t i o n o f the commercial o l e i c
a c i d s p r o d u c e d by l o w temperature solvent separation
d e p e n d primarily u p o n the composition a n d q u a l i t y o f the
r a w materials that are separated: e.g., t a l l o w fatty a c i d s
contain ca. 3.0% myristic a c i d , 1.0% myristoleic a c i d , 26%
palmitic a c i d , 2.5% palmitoleic a c i d , 2 2 . 5 % stearic a c i d ,
4 3 . 0 % o l e i c a c i d , 1.5% linoleic acid w i t h t r a c e s o f o t h e r
a c i d s . This r a w material u p o n solvent fractionation y i e l d s a
s t e a r i c acid h a v i n g a typical composition o f 2.5% myristic
a c i d , 50% palmitic a c i d , 37% stearic a c i d , a n d 8% o l e i c a c i d ,
w h e r e a s the o l e i c a c i d fraction c o n t a i n s 3% myristic a c i d ,
2% myristoletc a c i d , 6% palmitic a c i d , 6% palmitoleic a c i d ,
74% oleic a c i d , a n d 8% linoleic a c i d .

As e x p e c t e d , s t e a r i c a n d oleic a c i d s p r e p a r e d from e d i b l e
t a l l o w are b e t t e r q u a l i t y p r o d u c t s than the same a c i d s
p r o d u c e d from b l e a c h a b l e f a n c y t a l l o w .

Henkel Process
The H e n k e l Process (16-19) is s o m e t i m e s better k n o w n

as the " r e w e t t i n g , hydrophilization o r w a t e r separation"
process. In this process, m i x t u r e s o f f a t t y a c i d s , s u c h as
t a l l o w f a t t y a c i d s in t h e i r neat f o r m , are s u b j e c t e d to
c o n t r o l l e d c o o l i n g in a heat e x c h a n g e r e q u i p p e d with
s c r a p e r b l a d e s to y i e l d a s l u r r y o f s a t u r a t e d a c i d s a n d
u n s a t u r a t e d a c i d s . The s l u r r y is first m i x e d with an a q u e o u s
s o l u t i o n o f a w e t t i n g a g e n t such as s o d i u m l a u r y l s u l f a t e
f o l l o w e d by the a d d i t i o n o f an a q u e o u s s o l u t i o n o f an
electrolyte like m a g n e s i u m sulfate. The dispersion is sepa-
r a t e d in a centrifuge t o y i e l d a lighter oil fraction of u n s a t u -
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T A B L E 11

Typical Raw Materials and Emersol Products
Processed from Them

Acid Yield Titer lodine
Raw material product % ~C value

Tallow fatty acids Stearic 51 54.0 8.0
Oieic 49 3.0 93.0

Soybean fatty acids Palmitic 15 49.0 50.0
Linoleic 85 3.0 144.0

TABLE Ill

Products from the Solvent Separation o f Tallow
Fatty Acids in Acetone

Acid Yield "liter Iodine
Raw material product % °C value

Tallow fatty acids Stearic 50 54.0 5.0-8.0
Oleic 50 0.4 95

TABLE IV

Characteristics of Stearic and Oleic Acids Derived
from Tallow Fatty Acids via the Henkel Process

Acid Yield Titer Iodine
Raw material product % °C value

Tallow fatty acids Stearic 41 - - - 10
(52.5 IV) Oleic 59 6-8 82
Tallow fatty acids Stearic 48 -- 17
(52.3 IV) Oleic 52 3-5 85

r a t e d f a t t y a c i d s a n d a heavier a q u e o u s fraction w h i c h i s a
s u s p e n s i o n stearic a c i d . The s u s p e n s i o n i s h e a t e d to l i q u i f y
the s t e a r i c a c i d a n d s e p a r a t e d from the a q u e o u s p h a s e . Both
the s a t u r a t e d a n d u n s a t u r a t e d fractions are f u r t h e r r e f i n e d
to y i e l d stearic a n d o l e i c a c i d s . T a b l e I V g i v e s s o m e o f the
characteristics o f t h e s e a c i d s d e r i v e d from t a l l o w f a t t y
a c i d s .

The d a t a in the t a b l e illustrate the fact that the p r o c e s s
can be m a n i p u l a t e d in a m a n n e r t o o b t a i n the d e s i r e d o l e i c
o r s t e a r i c acid p r o d u c t s . Several m o d i f i c a t i o n s o f the
H e n k e l p r o c e s s are n o w u s e d commercially t o p r o d u c e
stearic a n d o l e i c acids.

NEWER METHODS FOR SEPARATING F A T T Y ACIDS

T h e s e five processes c o n s t i t u t e the f a t t y a c i d separation
p r o c e s s e s that have b e c o m e c o m m e r c i a l real/ties.

N o w let m e briefly d i scuss s o m e o f t h e n e w e r m e t h o d s
that have a p p e a r e d in the literature w i t h i n the past nine
y e a r s w h i c h s o m e d a y may also b e c o m e c o m m e r c i a l
processes. They i n c l u d e : Air Entrainment M e t h o d ; Selective
A d s o r p t i o n ; M e t h y l F o r m a t e Solvent Process; Transesterifi-
cation-Fractionation P r o c e s s ; a n d L i t h i u m Soap Separation.

Air Entrainment Method

In 1976 a p a t e n t (20) was g r a n t e d w h e r e i n a fat ty a c i d
m i x t u r e i s first h e a t e d t o a n e l e v a t e d temperature u n t i l it
b e c o m e s c l e a r a n d l i m p i d . The m e l t e d a c i d s a r e p o u r e d into
a p a n a n d c o o l e d to form a c a k e as previously d e s c r i b e d in
the P a n n i n g a n d Pressing Process. The c a k e is r e m o v e d ,
p l a c e d in a b l e n d e r , w h i p p e d , a n d m a c e r a t e d in the
p r e s e n c e o f air to p r o d u c e a l i q u i f i e d , p o u r a b l e , a n d

p u m p a b l e s l u r r y . The s l u r r y i s t h e n vacuum-filtered to y i e l d
a s o l i d a c i d fraction a n d a l iqu id a c i d fraction. As w i t h
o t h e r processes, the i o d i n e v a l u e a n d t i t e r o f the t w o
fractions vary a c c o r d i n g to the t e m p e r a t u r e o f crystalliza-
t i o n . The p r o c e s s is s t a t e d to be a p p l i c a b l e t o a variety o f
f e e d s t o c k s s u c h as t a l l o w f a t t y a c i d s , s o y b e a n f a t t y a c i d s ,
a n d c o c o n u t f a t t y a c i d s .

Selective Adsorption
Several p a t e n t s ( 2 1 - 2 3 ) have b e e n i s s u e d o n the s e p a r a -

tion o f s a t u r a t e d f a t t y a c i d m e t h y l e s t e r s from m o n o u n -
s a t u r a t e d f a t t y a c i d m e t h y l e s t e r s a n d m o n o u n s a t u r a t e d
f a t t y acid m e t h y l e s t e r s f r o m p o l y u n s a t u r a t e d f a t t y a c i d
m e t h y l e s t e r s w h i c h c o m p r i s e s c o n t a c t i n g the m e t h y l e s t e r
m i x t u r e with a p a r t i c u l a r z e o l i t e c o n t a i n i n gs e l e c t e d c a t i o n s
at e x c h a n g e a b l e c a t i o n i c s i t e s , t h e r e b y selectively a d s o r b i n g
o n e m e t h y l e s t e r in p r e f e r e n c e to the o t h e r . O n e type o f
z e o l i t e is u s e d for s e p a r a t i n g s a t u r a t e d from m o n o u n -
s a t u r a t e d f a t t y a c i d m e t h y l e s t e r s , a n d a n o t h e r z e o l i t e is
u s e d f o r s e p a r a t i n g m o n o u n s a t u r a t e d from p o l y u n s a t u r a t e d
f a t t y a c i d m e t h y l esters. O n e p a t e n t in the s e r i e s d e s c r i b e s
the separation o f a m i x t u r e o f s a t u r a t e d , m o n o u n s a t u r a t e d ,
a n d p o l y u n s a t u r a t e d m e t h y l e s t e r s e m p l o y i n g a two-stage
z e o l i t e s o l i d b e d a d s o r b e n t treatment . The i d e a for t h e s e
p a t e n t s c a m e from the we l l k n o w n m e t h o d o f u s i n g crystal-
line aluminosilicates f o r fractionating n o r m a l paraffins f r o m
b r a n c h e d c h a i n p a r a f f i n s a n d p a r a x y l e n e from o t h e r
isomers.

T a b l e V illustrates the selectivity o f s p e c i f i c z e o l i t e s f o r
s e p a r a t i n g f a t t y a c i d m e t h y l e s t e r s a c c o r d i n g t o t h e i r d e g r e e
o f u n s a t u r a t i o n . The e f f i c i e n c y o f fractionation varies b o t h
w i t h t e m p e r a t u r e a n d p r e s s u r e . T e m p e r a t u r e r a n g e s from
20 to 250 C a n d p r e s s u r e s f r o m a t m o s p h e r i c t o 5 0 0 PSIG.

J. AM. OIL CHEMISTS' SOC., November 1979 (VOL. 56) 7 4 1 A



TABLE V

Selectivities o f Zeolites' Adsorbents for
Separating Fatty Acid Methyl Esters According to
the Degree of Unsaturation (Desorbent-Free Basis)

Adsorbent

Methyl esters K-Cu-X K-Cu-Y Na-X K-X

C l 8:1/C 16:0 13.5 20.0 1.7 6.7
c18:1/c18:0 18.0 40.0 2.5 14.5
C l 8:2/c18:1 . . . . 1.4 3.2

M e t h y l F o r m a t e S o l v e n t Process

A n o t h e r p a t e n t (24) d e s c r i b e s the use o f m e t h y l f o r m a t e
o r a q u e o u s m e t h y l f o r m a t e for separating s a t u r a t e d f a t t y
a c i d s from u n s a t u r a t e d f a t t y a c i d s c o m p r i s i n g d i s s o l u t i o n o f
t h e f a t t y acid m i x t u r e in m e t h y l f o r m a t e a t e l e v a t e d
t e m p e r a t u r e s , c o o l i n g the s o l u t i o n t o slightly a b o v e room
t e m p e r a t u r e , a n d s e p a r a t i n g the crystallized f a t t y a c i d s
from the m o t h e r l i q u o r , evaporating the solvent f r o m t h e
t w o fractions, a n d o b t a i n i n g the d e s i r e d a d d s . A real p l u s
t o this p r o c e s s is that the separation i s c o n d u c t e d at crystal-
lization t e m p e r a t u r e s s u b s t a n t i a l l y h i g h e r than those
e m p l o y e d in the E m e r s o l a n d Armour-Texaco solvent
crystallization processes.

Transesterification- F ractionation Process
A l t h o u g h this p a p e r d o e s n o t desc r ibe fractional distilla-

t i o n , I w o u l d like to take the l i b e r t y o f d i s c u s s i n g one
m e t h o d o f fractionating l o w e r m o l e c u l a r w e i g h t s a t u r a t e d
a c i d s from h i g h e r m o l e c u l a r w e i g h t u n s a t u r a t e d f a t t y a c i d s
u s i n g a transesterification-fractional distillation p r o c e s s
( 2 5 ) .

A s r e p o r t e d in the literature, palm oil i s transesterified
w i t h m e t h y l a l c o h o l a n d fractionally d i s t i l l e d t o y i e l d a
m e t h y l p a l m i t a t e p r o d u c t a n d a m e t h y l o l e a t e p r o d u c t
containing ca. 20% m e t h y l linoleate. The m e t h y l o l e a t e
fraction i s then interesterified w i t h palm oil w h i l e m e t h y l
p a l m i t a t e is c o n t i n u o u s l y r e m o v e d u s i n g fractional distilla-
tion t e c h n i q u e s . The f i n a l p r o d u c t s are m e t h y l palmitate,
w h i c h c a n be h y d r o l y z e d to the a c i d , a n d a l iqu id palm oil,
w h i c h has s a l a d oil properties. Correspondingly, the m e t h y l
palmitate can be interesterified with palm oil to y i e l d
m e t h y l o l e a t e a n d tripalmitin. The f l o w s h e e t p r e s e n t e d in
F i g u r e 3 schematically illustrates the process.

Lithium Soap Separation

Relative to the deluge o f p a t e n t s a n d literature that have
a p p e a r e d w i t h i n t h e past ten y e a r s on the s y n t h e s i s o f f a t t y
a c i d s from p e t r o c h e m i c a l f e e d s t o c k s w h e r e i n they are
primarily m i x t u r e s o f l i n e a r a n d n o n l i n e a r m o n o c a r b o x y l i c
a c i d s , I felt it w o r t h y t o briefly c o m m e n t on a m e t h o d f o r
s e p a r a t i n g s u c h a m i x t u r e .

The l i t h i u m soap p r o c e s s (26) converts a m i x t u r e o f
C16-C19 m o n o c a r b o x y l i c a c i d s into t h e i r l i t h i u m s o a p s by

Oil + Satiated Alkylester ~ Unsaturated Alkylester * Palm Oil J

l Transesterzficatxon

. . . . . . .

D~stillatl~n I Dlstlllati:)n

Hard UnSaturated A i Saturated ~----, Liquid
Fraction F.A. E s t e r _ . / i i1'IF'A" . . . .Ester Fraction I

,"e if'c t:on Rec=ification

FIG. 3 . Flowsheet repre~nting the fractionation o f palm oil by
transesterification-fractionation.

r e a c t i n g them w i t h an a q u e o u s s o l u t i o n o f l i t h i u m s u l f a t e
a b o v e r o o m t e m p e r a t u r e , w h e r e u p o n the l i t h i u m s o a p s o f
the l i n e a r m o n o c a r b o x y l i c a c i d s beg in to precipitate. The
t e m p e r a t u r e is l o w e r e d t o a m b i e n t t e m p e r a t u r e a n d the
s o l i d fraction s e p a r a t e d by filtration. A c i d u l a t i o n o f the
s o l i d fraction y i e l d s l i n e a r a c i d s o f 9 8 % p u r i t y , a n d ac idu-
l a t i o n o f the m o t h e r l i q u o r y i e l d s the n o n l i n e a r a c i d s o f
94% p u r i t y .

OTHER METHODS OF SEPARATING MIXTURES
OF F A T T Y ACIDS

It was m y i n t e n t i o n to d i scuss only t h o s e m e t h o d s o f
s e p a r a t i o n w h i c h have a p p e a r e d in the literature s i n c e 1 9 7 0 .
H o w e v e r , t h e r e are earlier l i t e r a t u r e references w h i c h I,
p e r s o n a l l y , feel are w o r t h w h i l e r e v i e w i n g i f an i n d i v i d u a l is
i n t e r e s t e d f o r the f i r s t t ime in the s e p a r a t i o n o f fat ty a c i d s .
T h e s e m e t h o d s are: L iqu id Thermal D i f f u s i o n ( 2 7 ) ; Urea
S e p a r a t i o n ( 2 8 - 3 6 ) ; Nitropropane Solvent Crystallization
Process ( 3 7 ) ; Dichloroethane P r o c e s s ( 3 8 ) ; T r e n d e x
L e a c h i n g Process ( 3 9 ) ; a n d the Citiosol Process ( 4 0 ) .
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