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ABSTRACT

M e t h y l esters, d e r i v e d from n a t u r a l fats o r o i l s ,
can be u s e d a s alternatives to f a t t y a c i d s in the pro-
d u c t i o n o f a n u m b e r o f derivatives. The derivatives
that can be m a d e from m e t h y l e s t e r s inc lude f a t t y
alkanolamides, fat ty alcohols, isopropyl e s t e r s , a n d
s u c r o s e polyesters. By u s i n g m e t h y l esters as the r a w
materials, several b e n e f i t s m a y be r e a l i z e d , s u c h as,
the a b i l i t y to m a k e h i g h e r p u r i t y f i n i s h e d p r o d u c t s ,
the use o f m i l d e r c o n d i t i o n s d u r i n g syntheses, a n d
the n e e d f o r less expensive materials o f construction.
In a d d i t i o n t o the applications m e n t i o n e d , m e t h y l es-
ters are b e i n g u s e d increasingly in fractional distilla-
t i o n s b e c a u s e they have l o w e r b o i l i n g p o i n t s a n d are
less corrosive than f a t t y a c i d s .

INTRODUCTION
F a t t y a c i d s play an i m p o r t a n t role in the chemical

i n d u s t r y b e c a u s e they are u s e d as r a w materials in the
p r o d u c t i o n o f a n u m b e r o f very different derivatives. In this
d i s c u s s i o n , the p r o s p e c t s for u s i n g m e t h y l e s t e r s as alterna-
tives to f a t t y a c i d s in the p r o d u c t i o n o f several o f t h e s e
derivatives are e x a m i n e d . Methyl e s t e r s can o f f e r s o m e
unique b e n e f i t s in t h e s e applications, as is s h o w n later.

T o e x p l o r e this s u b j e c t , this p a p e r b e g i n s w i t h a r e v i e w
o f several o f the i n d u s t r i a l processes f o r p r e p a r i n g m e t h y l
esters. This i s f o l l o w e d by a b r i e f c o m p a r i s o n o f s o m e o f
the properties o f m e t h y l e s t e r s a n d f a t t y a c i d s that are
relevant to fractional distillations. The. f i n a l p o r t i o n i s
d e v o t e d t o e x a m p l e s o f derivatives that can be m a d e from
e i t h e r m e t h y l e s t e r s or fat ty a c i d s .

T h e r e are several s o u r c e s o f information d e t a i l i n g the
size o f the f a t t y acid i n d u s t r y in the U n i t e d S t a t e s ( 1 , 2 ) .
Unfortunately, there is little d o c u m e n t e d information
a b o u t the size o f the m e t h y l e s t e r i n d u s t r y b e c a u s e the
m a r k e t for m e t h y l e s t e r s is s m a l l e r , a n d a significant por-
tion o f t h e s e e s t e r s is u s e d captively as i n t e r m e d i a t e s in
o t h e r syntheses. The f e w p i e c e s o f m a r k e t d a t a that are
available p e r t a i n t o specific derivatives or applications.

PRODUCTION OF M E T H Y L ESTERS

Methyl esters are prepared in largest volume by the
methanolysis o f naturally occurring fats and oils with
m e t h a n o l in the p r e s e n c e o f a n alkaline catalyst, usua l ly
s o d i u m m e t h o x i d e ( 3 - 5 ) .
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(where R = alkyl group)

The d r i v i n g f o r c e b e h i n d this equ i l i b r ium r e a c t i o n is t h e
s e p a r a t i o n o f t h e m e t h y le s t e r s a nd glycerine into t w o phases.

E x c e s s m e t h a n o l is u s e d to improve the y i e l d s t o a c c e p t a b l e
levels.

As s h o w n in the p l a n t s c h e m e in F i g u r e l , the methanol,
catalyst, a n d r e f i n e d oil are c h a r g e d into an agitated vessel
a n d a l l o w e d to react. This h e t e r o g e n e o u s m i x t u r e is then
p u m p e d to a settling tank w h e r e the i m m i s c i b l e m e t h y l
e s t e r p h a s e a n d c r u d e glycerine p h a s e can separate. The
crude glycerine s o l u t i o n is p r o c e s s e d t o recover high q u a l i t y
g l y c e r o l for sale a n d m e t h a n o l for r e c y c l e ; the e s t e r s t r e a m
is p a s s e d t h r o u g h a countercurrent w a t e r wash c o l u m n t o
remove r e s i d u a l m e t h a n o l , glycerine, a n d catalyst. A f t e r
d r y i n g , the m e t h y l e s t e r s are r e a d y to be fractionated,
r e a c t e d , or s o l d . This ester-making s c h e m e can be u s e d
w i t h any of the n a t u r a l l y o c c u r r i n g fats o r otis; therefore, i t
d o e s p e r m i t s o m e flexibility in c h a i n l e n g t h selection.

Methyl e s t e r s have also b e e n p r e p a r e d by the d i r e c t
esterification o f fat ty a c i d s with m e t h a n o l u s i n g an a c i d
catalyst such as s u l f u r i c acid ( 6 , 7 ) . This p r o c e s s is generally
u s e d to make l o w grade m e t h y l e s t e r s from l o w grade fat ty
a c i d s o r a c i d u l a t e d soapstocks, but w i t h some modifications
in the p r o c e s s a n d the feedstocks, high q u a l i t y m e t h y l
e s t e r s c o u l d be m a n u f a c t u r e d . A s wi l l be s h o w n later, s o m e
o f the isopropyl e s t e r s u s e d in c o s m e t i c s and p l a s t i c s
c a n be p r e p a r e d in a s i m i l a r f a s h i o n . O t h e r r o u t e s f o r
m a k i n g m e t h y l e s t e r s are available but are not p r e s e n t e d
here b e c a u s e they are not o f commercial importance.

PROPERTIES OF M E T H Y L ESTERS VS. F A T T Y ACIDS

If m e t h y l e s t e r s i n s t e a d o f f a t t y a c i d s are u s e d as f e e d -
s t o c k s for fractional distillations, t h r e e significant b e n e f i t s
are r e a l i z e d . The m e t h y l e s t e r s are e a s i e r to fractionate,
m o r e s t a b l e , a n d less corrosive.

G e n e r a l l y , the e s t e r s are e a s i e r to fractionate b e c a u s e
they have l o w e r b o i l i n g p o i n t s than the corresponding a c i d s
(8). A s illustrated in T a b l e I, the b o i l i n g p o i n t s o f the
m e t h y l e s t e r s average ca. 30 C l o w e r than the a c i d s , at l0
m m H g pressure. This translates to a l o w e r energy con-
s u m p t i o n a n d a l o w e r risk o f d e c o m p o s i t i o n w h e n fraction-
a t i n g m e t h y l esters. T h e s e b o i l i n g p o i n t differences are d u e ,
in p a r t , to the i n f l u e n c e o f h y d r o g e n b o n d i n g . Methyl e s t e r s
have a very l i m i t e d capacity f o r h y d r o g e n b o n d i n g b e c a u s e
they c o n t a i n n o h y d r o x y l ( - O H ) g r o u p s ; however, the
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FIG. 1 . Typical plant scheme for the interesterification of
natural fats or oils with methanol.
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fat ty a c i d s do have this f u n c t i o n a l g r o u p a n d are c a p a b l e of
h y d r o g e n b o n d i n g .

O . . . . H O
// \

RC CFI
\ //

OH . . . . O

(where . . . . indicates hydrogen bonding)

The e x t r a e n e r g y n e e d e d to overcome t h e s e i n t e r m o l e c u l a r
attractions is reflected in the h i g h e r b o i l i n g p o i n t s for the
f a t t y a c i d s . B e c a u s e o f the d i f f e r e n c e in intermolecular
attractions, m i x t u r e s o f m e t h y l e s t e r s b e h a v e m o r e i d e a l l y
a n d o b e y R a o u l t ' s l a w b e t t e r than m i x t u r e s o f fat ty a c i d s
do (9,10).

A n o t h e r r e a s o n w h y m e t h y l e s t e r s are p r e f e r r e d over
f a t t y a c i d s i s a s s o c i a t e d with c h e m i c a l stability. F a t t y a c i d s
are s u s c e p t i b l e to c o l o r f o r m a t i o n a n d oxidative d e g r a d a -
tion (11 13), especially i f they are h e a t e d ; m e t h y l e s t e r s
do u n d e r g o t h e s e k i n d s o f d e c o m p o s i t i o n s but n o t as
readily. This difference i s w o r t h m e n t i o n i n g b e c a u s e sta-
b i l i t y is a m a j o r c o n c e r n in most o f the a r e a s w h e r e m e t h y l
esters a n d f a t t y a c i d s are used .

Methyl e s t e r s have a n o t h e r advantage b e c a u s e they are
m u c h less corrosive than f a t t y a c i d s . Methyl e s t e r s can be
p r o c e s s e d in c a r b o n s t e e l e q u i p m e n t , but fat ty a c i d s n e e d
t o be h a n d l e d in more expensive stainless s t e e l o r o t h e r
corrosion resistant e q u i p m e n t ( 1 4 ) . This c a n lead to ap-
p r e c i a b l e differences in e q u i p m e n t c o s t s .

APPLICATIONS

It is appropriate to e x a m i n e several o f the applications
w h e r e m e t h y l e s t e r s a n d f a t t y a c i d s c o m p e t e with each
o t h e r . The e x a m p l e s d e s c r i b e d h e r e w e r e c h o s e n b e c a u s e
they highlight more d i f f e r e n c e s b e t w e e n u s i n g m e t h y l e s t e r s
vs. u s i n g f a t t y a c i d s .

Alkanolamides

Perhaps the most n o t a b l e application w h e r e m e t h y l
e s t e r s a n d f a t t y a c i d s can be u s e d to make s i m i l a r deriva-
tives i s in the p r o d u c t i o n o f f a t t y alkanolamides. Alkanol-
a m i d e s have a m u l t i t u d e of u s e s , i n c l u d i n g detergents, foam
boosters, t h i c k e n i n g agents, e m u l s i f y i n g a n d w e t t i n g a g e n t s ,
plasticizers, a n t i b l o c k i n g a g e n t s f o r plastics, a n d g e r m i c i d e s
( 1 5 - 1 8 ) . The largest q u a n t i t i e s are u s e d by the d e t e r g e n t
a n d cosmetic i n d u s t r i e s b e c a u s e the a l k a n o l a m i d e s f u n c t i o n
as essentially n o n i o n i c s u r f a c t a n t s c a p a b l e o f s t a b i l i z i n g
foam a n d b u i l d i n g viscosity. The U n i t e d S t a t e s Interna-
t i o n a l T r a d e C o m m i s s i o n ( U S I T C ) e s t i m a t e d that the 1977
p r o d u c t i o n o f a l k a n o l a m i d e s in the U.S. t o t a l e d 81 million
p o u n d s ( 1 9 ) . O f this a m o u n t , 37 m i l l i o n p o u n d s was high
active d i e t h a n o l a m i d e s , 20 m i l l i o n p o u n d s was l o w active
diethanolamides, a n d the r e m a i n i n g 24 m i l l i o n p o u n d s were
monoethanolamine o r o t h e r a m i n e condensates. It is
w o r t h w h i l e to take a c l o s e r l o o k at the a l k a n o l a m i d e area
b e c a u s e its size i s substantial.

In 1937, Wolf Kritchevsky was i s s u e d the f i r s t p a t e n t s
( 2 0 , 2 1 ) d e s c r i b i n g the preparation o f a l k a n o l a m i d e s from
f a t t y a c i d s o r f a t t y acid derivatives u s i n g e x c e s s alkanol-
a m i n e s . S u c h a l k a n o l a m i d e s are n o w c o m m o n l y r e f e r r e d t o
as Kritchevsky o r l o w active a m i d e s b e c a u s e they are
typically 6 0 - 6 5 % active. Edwin M e a d e t a u g h t an i m p r o v e d
p r o c e s s in his 1949 p a t e n t ( 2 2 ) o u t l i n i n g the synthesis o f
alkanolamides from m e t h y l e s t e r s u s i n g stoichiometric
a m o u n t s o f alkanolamines. T h e s e ester-derived alkanol-
a m i d e s axe o f t e n c a l l e d " s u p e r a m i d e s " as they are more
than 9 0 % active.

C o n s i d e r the d i e t h a n o l a m i d e s p r e p a r e d by both r o u t e s
( 2 3 - 2 5 ) .

TABLE I

Boiling Points of Methyl Esters and Fatty Acids
at 10 mm Hg Pressure

Boiling points (C)
Alkyl group Fatty acid Methyl ester

Capric (C 10) 150 108
Lauric (C 12) 172 133
Myristic (C14) 192 161
Pentadecanoic (C 15) 202 172
Palmitic (C 16) 212 184
Margaric (C 17) 220 195
Stearic (C18) 227 205
Arachidic ((220) 248 223
Behenic (C22) 263 240
Oleic ( C l s = l ) 223 201
Linoleic (CI 8=2 ) 224 200
Linolenic (C 18=3) 224 202

0 0
II II

RCOH+HN(CH2CH2OH) 2 ~ r RCN(CH2CH2OH)2+H20

O O
II catalyst II

RCOCH 3 + H N ( C H 2 C H 2 O H ) 2 ~ C N ( C H 2 C H 2 O H ) 2 + OH3OH

While the t w o reactions a p p e a r to be s i m i l a r , they are no t .
T h e r e are d i f f e r e n c e s in the m a n u f a c t u r i n g p r o c e s s e s a n d in
the c h e m i c a l compositions a n d p h y s i c a l characteristics o f
the e n d p r o d u c t s .

Many o f the m a n u f a c t u r i n g d i f f e r e n c e s are highlighted in
T a b l e II. The r e a c t a n t r a t i o p l a y s an i m p o r l a n t part in
d e t e r m i n i n g the composition a n d b e h a v i o r o f the r e s u l t i n g
alkanolamide. A l s o , b e c a u s e o f its h i g h e r volatility, the
m e t h a n o l c o p r o d u c t in the m e t h y l e s t e r r e a c t i o n i s e a s i e r to
r e m o v e f r o m the s y s t e m than is the w a t e r c o p r o d u c t in the
fat ty acid reaction. Therefore, l o w e r r e a c t i o n t e m p e r a t u r e s
a n d s h o r t e r reaction t i m e s can be u s e d w h e n m a k i n g
a l k a n o l a m i d e s f r o m m e t h y l esters. F i n a l l y , c a r b o n s t e e l can
be u s e d w h e n e s t e r s are the s t a r t i n g c o m p o u n d ; h o w e v e r ,
the reaction m u s t be run in e x p l o s i o n p r o o f e q u i p m e n t to
a c c o m m o d a t e the h i g h l y f l a m m a b l e m e t h a n o l c o p r o d u c t .
C o r r o s i o n resistant m a t e r i a l s are n e e d e d i f f a t t y a c i d s are
used .

A s m e n t i o n e d , the c h e m i c a l composition o f an
a l k a n o l a m i d e i s h i g h l y d e p e n d e n t on the r e a c t a n t r a t i o .
This is i l l u s t r a t e d in T a b l e III. The l o w e r d i e t h a n o l a m i d e
c o n t e n t , h i g h e r amino-amine, diethanolamine, a n d a m i n e
soap c o n t e n t s in this Kritchevsky a m i d e are d i r e c t r e s u l t s of
the t w o - f o l d m o l a r e x c e s s o f a m i n e r e q u i r e d w h e n fatty
a c i d s are used . B e c a u s e t h e r e i s n o e x c e s s a m i n e u s e d in the
m e t h y l e s t e r reaction, the b y p r o d u c t c o n t e n t o f the s u p e r -
a m i d e is l o w e r .

T h e s e c h e m i c a l d i f f e r e n c e s r e s u l t in p h y s i c a l differences.
G e n e r a l l y , the s u p e r a m i d e s are gels o r s o l i d s at room
t e m p e r a t u r e . T h e s e high active a l k a n o l a m i d e s have l o w
s o l u b i l i t y in w a t e r but are r e a d i l y s o l u b i l i z e d in the pre-
s e n c e of o t h e r surfactants. O n the o t h e r h a n d , the l o w
a c t i v e a l k a n o l a m i d e s are f iqu ids w h e n they are m a d e from
c o c o n u t f a t t y a c i d s o r l a u r i c a c i d s . F u r t h e r m o r e , they are
s o l u b l e in w a t e r b e c a u s e they c o n t a i n a c o n s i d e r a b l e
a m o u n t o f free a m i n e a n d a m i n e s o a p .

The p h y s i c a l a n d c h e m i c a l d i f f e r e n c e s b e t w e e n the t w o
t y p e s o f a l k a n o l a m i d e s n a t u r a l l y l e a d t o differences in t h e i r
e n d u s e s . The s u p e r a m i d e s are p r e f e r r e d f o r s h a m p o o s a n d
l i g h t d u t y l iqu ids w h e r e t h e i r high p u r i t y m a k e s t h e m more
efficient t h a n the l o w active a l k a n o l a m i d e s in s t a b i l i z i n g
f o a m a n d b u i l d i n g viscosity. S u p e r a m i d e s a r e also d e s i r e d
f o r o t h e r applications w h e r e h i g h p u r i t y o r aesthetics is
i m p o r t a n t . The l o w active a m i d e s are particularly s u i t a b l e
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TABLE II

Alkanolamide Reaction Comparison

Characteristic

Starting material

O
II

R C O H

O
II

R C OCH3

Reactant ratio (molar) 2:1 (amine:acid) 1:1 (amine:ester)
Catalyst None NaOCH3
Co-product Water Methanol
Temperature 140-160 C 90-115 C
Time 6 hr 4 hr
Pressure Atmospheric Reduced
Material of construction Stainless steel Carbon steel/explosion proof

TABLE III

Typical Composition of Diethanolamides

Component

Composition

Low active Super amide
or 2:1 amide or 1:1 amide

(from f a t t y ac id) (from methyl ester)

Diethanolamide a 55% 90%
Amido-amine a 10% Trace
Free diethanolamine 22% 5%
Amine soap 10% Trace
Amide ester 1% 4%
Water 2% Trace
Methanol --- 0.2%
Methyl ester --- 0.8%

aThe Amido-amine p o r t i o n is usually reported in the diethanolamide content .

for h a r d s u r f a c e c l e a n e r s w h e r e t h e i r g o o d s o l u b i l i t y a n d
d e t e r g e n c y are v a l u a b l e . T h e s e k i n d s o f applications do not
d e m a n d high p u r i t y c o m p o n e n t s .

A l k a n o l a m i d e s a n d s i m p l e a m i d e s ( 2 6 ) are also u s e d as
i n t e r m e d i a t e s in the p r o d u c t i o n o f o t h e r chemicals. Nitriles,
for e x a m p l e , have b e e n m a n u f a c t u r e d in a c o n t i n u o u s
p r o c e s s by first r e a c t i n g a fat ty a c i d w i t h a m m o n i a . The
r e s u l t i n g a m i d e is then d e h y d r a t e d t o give the nitrile
( 2 7 , 2 8 ) .

fat ty a c i d s .

O
II catalyst

R C O C H 3 + 2 H 2 ~ r RCH2OH +CH30H

O
11 catalyst

R C O H + 2 H2 ~ ; RCH2OH + H 2 0

O OI1 Ammonolysls II Dehydration
RC_OH+NH 3 ~ r R C _ N H2 ~ r RCN+2H20

Nitriles c o u l d be p r e p a r e d from the m e t h y l esters,
a l t h o u g h this is not generally d o n e . These nitriles are u s e d
chiefly t o make tertiary a m i n e s a n d a m i n e derivatives, s u c h
as q u a t e r n a r y a m i n e s a n d a m i n e o x i d e s .

O t h e r p r o d u c t s that can be m a d e from the a m i d e s
inc lude s u l f a t e d ( 2 9 , 3 0 ) a n d e t h o x y l a t e d ( 3 1 ) alkanol-
a m i d e s . Betaines ( 3 2 , 3 3 ) a n d i m i d a z o l i n e s (27,34), the
so-called l o w irritation s h a m p o o s u r f a c t a n t s (35) that are
b e c o m i n g increasingly important , can also be p r e p a r e d from
a l k a n o l a m i d e intermediates.

The d e c i s i o n to s t a r t w i t h the m e t h y l e s t e r or the f a t t y
acid will a g a i n d e p e n d on processing n e e d s a n d e n d - u s e
r e q u i r e m e n t s . In the case of the d i e t h a n o l a m i d e s , the
ester-derived p r o d u c t s a n d acid-derived p r o d u c t s are
very different. In the next e x a m p l e , the p r o d u c t s are es-
sentially equivalent, r e g a r d l e s s o f the starting material.

Fatty Alcohols

F a t t y a l c o h o l s ( 3 6 - 3 8 ) are a s e c o n d g r o u p o f com-
p o u n d s that can be p r e p a r e d from e i t h e r m e t h y l esters o r

Conversions in e x c e s s of 90% can be a c h i e v e d w i t h h y d r o -
gen p r e s s u r e s o f 200 -300 a t m o s p h e r e s ( 3 0 0 0 - 4 5 0 0 psi)
a n d t e m p e r a t u r e s o f 290 3 3 0 C. The hydrogenolysis of the
m e t h y l e s t e r s is the p r e f e r r e d r o u t e b e c a u s e reaction
c o n d i t i o n s t o w a r d the l o w e r e n d s o f t h e s e r a n g e s can be
used . A d d i t i o n a l l y , e q u i p m e n t c o s t s are l o w e r f o r the
m e t h y l e s t e r s y s t e m b e c a u s e corrosion resistant materials
are n o t n e e d e d .

F a t t y a l c o h o l s are f o u n d in a variety o f products.. For
instance, the C 6 - - C 11 alcohols, c o m m o n l y t e r m e d plastici-
zer alcohols, are u s e d in plastics, l u b r i c a n t s , a n d agricultural
chemicals. The C 1 2 - C I 4 d e t e r g e n t r a n g e a l c o h o l s are u s e d
to make s u r f a c t a n t s , emulsifiers, l u b r i c a n t a d d i t i v e s , a n d
antioxidants. F i n a l l y , the C 16 a n d C 18 alcohols a n d t h e i r
derivatives are u s e d chiefly in c o s m e t i c o r pharmaceutical
p r o d u c t s .

Isopropyl Esters

A t h i r d f a m i l y o f p r o d u c t s that can be m a d e from e i t h e r
m e t h y l e s t e r s o r f a t t y a c i d s consists o f the isopropyl e s t e r s
w h i c h are u s e d as plasticizers or emollients. As an e x a m p l e ,
i s o p r o p y l myristate can be p r e p a r e d by e i t h e r the alcoholy-
sis of m e t h y l myristate ( 3 9 , 4 0 ) o r the esterification o f
myristic a c i d ( 6 , 7 ) .
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O
It

RCOCH 3

0
catalys~ II

+(CH3)2CHOH ~ RCOCH(CH3) 2 + C H 3 O H

O O
II catalyst It

RCOH+(CH3)2CHOH -- RCOCH(CH3) 2 + H 2 0

These two reactions were c h o s e n b e c a u s e they p o i n t out
a n o t h e r d i f f e r e n c e b e t w e e n m e t h y l esters and f a t t y acids .
An a z e o t r o p e f o r m s b e t w e e n the isopropyl alcohol and
the w a t e r p r o d u c e d in the f a t t y acid reaction. T h i s m a k e s i t
s o m e w h a t difficult to r e c o v e r the e x c e s s isopropyl alcohol
for recycle, lsopropyl alcohol does not form an a z e o t r o p e
wi th the m e t h y l alcohol that is p r o d u c e d in the m e t h y l
e s t e r reaction; h e n c e , the separation o f t h e s e two alcohols is
easier.

The U S I T C est imated the 1977 product ion o f isopropyl
myr is ta te was 3.1 mi l l ion pounds . No estimates for iso-
p r o p y l pa lmi ta te or isopropyl o l e a t e were given al though
they were p r o d u c e d in that y e a r .

New Developments
The m e t h y l e s t e r and f a t t y acid derivatives that have

been reviewed so far have been k n o w n for some time. T h e r e
are, h o w e v e r , experimental p r o d u c t s that are currently
being synthesized f r o m t h e s e chemicals . Sucrose polyesters
( S P E ) are a good example. T h e s e highly subs t i tu ted sucrose
esters ( 6 - 8 :dkyl g r o u p s per molecule o f sucrose) have
received considerable at tent ion recently ( 4 1 , 4 2 ) b e c a u s e
they have been f o u n d to be noncaloric subst i tutes for
dietary fats in tes ts c o n d u c t e d by the P r o c t e r & G a m b l e
C o m p a n y ( 4 3 ) . Furthermore, S P E a p p e a r to be u s e f u l
agents for reducing p l a s m a cholesterol (44). T o meet the
standards necessary f o r th i s potential food appl icat ion, the
P r o c t e r & G a m b l e development g r o u p made t h e s e sucrose
polyesters from m e t h y l esters (45) instead o f from f a t t y
acids or soaps . Undoubtedly , t h e r e are o t h e r e x a m p l e s o f
new p r o d u c t s that can be made from m e t h y l e s t e r s more
easi ly than from f a t t y acids .

The decision to use m e t h y l esters i n s t e a d o f f a t t y a c i d s is
not always an easy one to m a k e . Each applicat ion has its
own set o f c o n c e r n s that mus t be addressed. S o m e o f the
quest ions that need to be a s k e d b e f o r e m a k i n g th i s decision
are: (a) what p r o d u c t qual i ty constraints mus t be met? (b)
can the qual i ty requirements be satisfied u s i n g m e t h y l
esters as the raw material? . . . us ing f a t t y acids as the
raw mater ia ls? (c) what equipment , new or exis t ing , i s
n e e d e d ? (d) assuming that i t is technically feasible to make
the p r o d u c t , is i t economically feasible to se l l ?
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