
i n t e r p r e t e d a s a s l i g h t p i t c h in f a v o r o f agri-acids. H o w e v e r ,
s y n t h e t i c a c i d s a n d derivatives a r e a l r e a d y q u i t e i m p o r t a n t
in t h e m a r k e t p l a c e a n d have a c h a n c e o f b r e a k i n g t h r o u g h
into m u c h l a r g e r v o l u m e s . A n o t h e r f a c t o r i s the e f f e c t o f
T S C A on n e w p r o d u c t innovation! The l a t e s t e s t i m a t e s
are that ca. $ 2 3 5 , 0 0 0 o f t e s t i n g wi l l be n e e d e d t o c o m m e r -
cially i n t r o d u c e a b r a n d n e w p r o d u c t ! T h a t ' s a restraint o f
l a rge m a g n i t u d e a n d wi l l have an e f f e c t .
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ABSTRACT
The f u n c t i o n o f several of the c o c o - b a s e d alkanol-

a m i d e a d d i t i v e s in d e t e r g e n t s t o d a y varies d e p e n d i n g
u p o n the p a r t i c u l a r p r o d u c t . It c o u l d be f o a m -
b o o s t i n g , foam stabilization o r a variety o f o t h e r
s u p p l e m e n t a r y effects. T r a c i n g the development o f
t h e N i n o l d e t e r g e n t t h r o u g h t o the a d v e n t o f the
" s u p e r a m i d e s " is illustrative o f the k i n d o f p r o g r e s s
that has b e e n m a d e in the utilization o f this type o f
f a t t y acid derivative in the l a rge d e t e r g e n t i n d u s t r y .

The designation a d d i t i v e is a bit d i f f u s e . W h e t h e r a given
c o m p o u n d is an " a d d i t i v e " or, in f a c t , a principal c o m p o -
nent c a n d e p e n d on its f u n c t i o n o r o f t e n o n the l e v e l a t
w h i c h it is p r e s e n t in a fu l l y f o r m u l a t e d p r o d u c t . The
c o m p o u n d s d i s c u s s e d here fall into the l a t t e r category.
They are additives, but at the s a m e t ime they p o s s e s s all
of the e l e m e n t s w h i c h q u a l i f y them as s u r f a c t a n t s in t h e i r
o w n right.

Let us beg in w i t h alkanolamides. The g e n e r a l f o r m u l a
for t h e s e c o m p o u n d s is:

o R" R'"
-N -¢3-  :-OH

In this general f o r m u l a , w r i t t e n in a m a n n e r s u g g e s t i n g a
p a t e n t application,

R = alkyl
R' = hydrogen, alkyl or hydroxyalkyl
R" and R'" = hydrogen or alkyl.

T h e r e are t h r e e i m p o r t a n t s t r u c t u r a l e l e m e n t s . F i r s t i s
the acyl g r o u p d e r i v e d f r o m the - l o n g c h a i n - f a t t y a c i d ,
principally c o c o n u t f a t t y a c i d f o r ou r p u r p o s e s . This p l a c e s
the l e n g t h o f the f a t t y a c i d c h a i n a t 1 2-14 c a r b o n a t o m s .
The s e c o n d is the a m i d e g r o u p i n g , involving an o x y g e n , a
c a r b o n a n d a n i t r o g e n a t o m . F i n a l l y , the t h i r d e l e m e n t is
the p r e s e n c e o f at l e a s t one 2-hydroxyalkyl g r o u p w i t h a
b a c k b o n e w h e r e a h y d r o x y l g r o u p is s e p a r a t e d from an
a m i d e n i t r o g e n by t w o c a r b o n a t o m s .

The m a n n e r in w h i c h all t h r e e o f the s t r u c t u r a l e l e m e n t s
are c o m b i n e d is o f interest a n d gives us s o m e i n s i g h t into

the s p e c i a l properties o f a l k a n o l a m i d e s w h i c h m a k e t h e m so
i m p o r t a n t as a c l a s s o f c o m p o u n d s . Not u n l i k e many o t h e r
commercially i m p o r t a n t developments, t h e i n s i g h t a f f o r d e d
by the c o n s i d e r a t i o n o f s t r u c t u r e s h o u l d m o r e p r o p e r l y be
r e f e r r e d to as h i n d s i g h t . The f i r s t c o m m e r c i a l p r e p a r a t i o n
of a l k a n o l a m i d e s , a s we s h a l l see, was m a d e w i t h o u t b e n e f i t
of d e t a i l e d s t r u c t u r a l considerations.

I n e x a m i n i n g the s t r u c t u r a l e l e m e n t s , we no te in the f i r s t
p l a c e that the a m i d e l i n k a g e i s a s s o c i a t e d w i t h a s t r u c t u r a l
rigidity, a s e v i d e n c e d by relatively high m e l t i n g p o i n t s . The
f r a m e w o r k f o r this a s s e r t i o n i s a c o n s i d e r a t i o n o f the s e r i e s
o f a c e t i c a c i d , a c e t y l c h l o r i d e , a c e t a t e e s t e r s a n d a c e t a m i d e ,
not t o m e n t i o n o t h e r 2 - c a r b o n c h a i n derivatives s u c h a s
e t h y l a l c o h o l o r the e t h y l h a l i d e s . E x c e p t f o r a c e t a m i d e , all
o f the 2 - c a r b o n derivatives are l iqu ids or g a s e s .

The l o n g c a r b o n c h a i n o f the acyl g r o u p is also a s s o -
c i a t e d with a c e r t a i n m e a s u r e o f r i g i d i t y a n d e l e v a t e d
m e l t i n g p o i n t s , but m u c h less so t h a n t h e a m i d e g r o u p .
More importantly, t h e c h a i n c o n f e r s a g o o d m e a s u r e o f
w a t e r i n s o l u b i l i t y . T w o o f the t h r e e s t r u c t u r a l g r o u p i n g s ,
t h e n , w o u l d make f o r a r i g i d , w a t e r i n s o l u b l e m o l e c u l e .

With the i n t r o d u c t i o n o f a n h y d r o x y l g r o u p in the t h i r d
s t r u c t u r a l e l e m e n t , w a t e r s o l u b i l i t y is e n h a n c e d . H y d r o x y l
g r o u p s are p o w e r f u l water-solubilizing g r o u p s t h r o u g h
h y d r o g e n b o n d i n g w i t h w a t e r m o l e c u l e s . The a b i l i t y o f
h y d r o x y l g r o u p s to c o n f e r w a t e r s o l u b i l i t y t h r o u g h this
m e c h a n i s m is d i m i n i s h e d w h e n the p o s s i b i l i t y e x i s t s to
form h y d r o g e n b o n d s w i t h i n the s a m e m o l e c u l e or w i t h
a n o t h e r m o l e c u l e . When this i s p o s s i b l e - a n d t h e r m o -
d y n a m i c a l l y p r e f e r r e d - crystallinity r a t h e r than w a t e r
s o l u b i l i t y i s p r o m o t e d . F i v e - a n d s i x - m e m b e r e d ring s t r u c -
t u r e s are " t h e r m o d y n a m i c a l l y p r e f e r r e d , " a n d internal
h y d r o g e n b o n d i n g o f t e n t a k e s p l a c e w h e n the r e s u l t i n g
s t r u c t u r e i s a s i x - m e m b e r e d r i n g .

Internal h y d r o g e n b o n d i n g of a l k a n o l a m i d e s w o u l d l e a d
to a s e v e n - m e m b e r e d r i n g , w h i c h is d i f f i c u l t to f o r m :

...H - ON
-c_

R - C --C--

i
A h y d r o g e n b o n d i n g a r r a n g e m e n t involving t w o m o l e c u l e s
o f a l k a n o l a m i d e s l e a d s to an e i g h t - m e m b e r e d r i n g , also

J. AM. OIL CHEMISTS' SOC., November 1979 (VOL. 56) 809A



t h e r m o d y n a m i c a l l y d i f f i c u l t :

R'
i

H - N

H
R--C 0

N - H
I

R '

S i n c e intra- a n d intermolecular h y d r o g e n b o n d i n g are not
f a v o r e d , the f u l l water-solubilizing potential o f the
h y d r o x y l g r o u p is b e i n g r e a l i z e d in alkanolamides.

In net , t h e n , we have s t r u c t u r a l e l e m e n t s that p o s s e s s
o p p o s i n g water-solubilizing tendencies, the s a m e c o n f l i c t i n g
e l e m e n t s that a r e the essentials o f the s t r u c t u r e o f a s u r f a c -
t a n t . S i n c e a l k a n o l a m i d e s do n o t have i o n i c g r o u p s , we have
h e r e , in f a c t , a n e x a m p l e o f a n o n i o n i c s u r f a c t a n t .

A s n o t e d , this analysis o f t h e s t r u c t u r e of a l k a n o l a m i d e s
a n d the i m p l i c a t i o n s f o r the properties o f the m o l e c u l e is
p r e s e n t e d w i t h the b e n e f i t o f 2 0 / 2 0 hindsight. When
Kritchevsky first c o o k e d up f a t t y a c i d s a n d alkylolamines
in the thirties, h e p o s t u l a t e d a r a t h e r c o m p l i c a t e d s t r u c t u r e
involving a pentavalent n i t r o g e n a n d a f a n c y heterocycle, a s
s h o w n b e l o w :

OR / C 2 H 4 \ / C21-I4OH
R - C - N N

As a s h r e w d inventor, Kritchevsky h e d g e d his b e t s . In U.S.
2,089,212 h e s a y s , a f t e r h a v i n g p o s t u l a t e d his m e c h a n i s m :
" I do no t , h o w e v e r , wish to be b o u n d by t h e s e s t a t e m e n t s
s i n c e f u r t h e r r e s e a r c h m a y m o r e d e f i n i t e l y fix the n a t u r e o f
t h e reaction p r o d u c t s o f m y invention. F o r the r e a s o n s
given, I do n o t l i m i t m y invention to c o m p o u n d s h a v i n g
s p e c i f i c f o r m u l a but r a t h e r to a p r o c e s s for p r o d u c i n g im-
p r o v e d h y d r o t r o p i c fats [sic] a n d to p r o d u c t s r e s u l t i n g f r o m
s u c h a p r o c e s s . "

D e s p i t e the h a n d i c a p o f e a r l y , mistaken s t r u c t u r a l
i d e n t i t y , the a l k a n o l a m i d e s m a n a g e d to s u s t a i n a r o b u s t
d e v e l o p m e n t . The 1978 issue o f Detergents a n d E m u l s i f i e r s
l i s t s s o m e 6 0 t r a d e n a m e s f o r commercial p r o d u c t alkanol-
a m i d e s . They represent a b o u t 8 0 m i l l i o n p o u n d s o f car-
b o x y l i c acid a m i d e s p r o d u c e d p e r y e a r , m o s t l y aikanol-
a m i d e s but i n c l u d i n g also s o m e s i m p l e a m i d e s . W e are
d e a l i n g w i t h a m a j o r chemical.

B e f o r e we look a t the c h e m i s t r y o f f o r m a t i o n o f alkanol-
a m i d e s in d e t a i l , we m u s t m e n t i o n the p r e p a r a t i o n o f t h e
a l k y l o l a m i n e s w h i c h are one o f the t w o p r e c u r s o r com-
p o u n d s . Preparation o f t h e s e a m i n e s from a m m o n i a a n d
e t h y l e n e o x i d e are s h o w n b e l o w :

NH 3 + CH2 - CH2 , H2NCH2CH2OH
" ( . O /

H2NC2H4OH + C H2 - . C H2 ~ HN(C2H4OH)2
\ d

HN(C2H4OH)2 + CH2 - CH2 ~ N(C2H4OH)3
" , ~ O /

Mono-, di- a n d triethanolamines are the p r i n c i p a l r e a c t i o n
p r o d u c t s , d e p e n d i n g o n c o n d i t i o n s a n d relative p r o p o r t i o n s
o f a m i n e a n d e t h y l e n e o x i d e . F i n a l purification o f t h e
m i x t u r e is by fractional distillation. All t h r e e m a t e r i a l s are
high boiling l i qu ids . Di- a n d triethanolamine are n e a r s o l i d s
a t r o o m t e m p e r a t u r e .

While i t i s t h e d i e t h a n o l a m i n e derivative t h a t i s o f
g r e a t e s t interest t o us , we will take a b r i e f look a t t h e f o r m a -
tion o f the m o n o e t h a n o l a m i d e s . The r e a c t i o n is s h o w n as

o
RCOH + H2NC2H4OH

A o
!

RCOC2H4NH 2 + H20

O

RCNHC2H4OH + 1120

H e a t i n g f a t t y acid a n d monoethanolamine a n d distilling o f f
the w a t e r f o r m e d in the reaction l e a d s to e i t h e r a n a m i n o -
e s t e r o r a h y d r o x y a m i d e . Both o f t h e s e have reactive g r o u p s
w h i c h can p r o m o t e f u r t h e r reaction w i t h more f a t t y a c i d ,
or, in t h e case o f the a m i n o e s t e r with a n o t h e r m o l e c u l e to
form a n ester-amide. This i s s h o w n b e l o w :

0 0
II II

RCOC2H4NH 2 + RCOH
o ],o
N

RCOC2H4NHCR + H20
O O
II m

RCOC2H4NH 2 + RCOC21-14NH 2

o I ?
RCOC2H4NHCR + H2 NC2H4OH

It i s t h e h y d r o x y a m i d e - the monoethanolamide in this
case - w h i c h is the d e s i r e d reaction p r o d u c t . " A g i n g " the
r e a c t i o n m i x t u r e at h i g h e r t e m p e r a t u r e s h a s been s h o w n t o
p r o m o t e the f o r m a t i o n o f the d e s i r e d p r o d u c t . The a m i n o -
e s t e r i s c a p a b l e o f a n i n t e r n a l r e a r r a n g e m e n t to form the
monoethanolamide. This i s s h o w n in the reaction be low,
w h i c h b r i n g s o u t the fiv.e-membered ring configuration that
facilitates the rearrangement:

_~_Oi/~Ox~ I O OHU \
R H 2 ~ R - C ? H 2

I
H2N CH2 H N ~ C H2

If t h e preparation o f m o n o e t h a n o l a m i d e s from f a t t y
a c i d s a n d m o n o e t h a n o l a m i n e s p r o v e d to be r e a s o n a b l y
c o m p l i c a t e d , the i n t r o d u c t i o n o f d i e t h a n o l a m i n e w i t h a n
a d d i t i o n a l f u n c t i o n h y d r o x y l g r o u p o b v i o u s l y adds to the
complication. Jus t f o r the r e c o r d , the d i a g r a m b e l o w s h o w s
the s c h e m e o f p o s s i b l e reactions, e q u i l i b r i a a n d exc~langes
first p o s t u l a t e d by K r o l l a n d N a d e a u in 1 9 5 7 :

RCO2H + HN(C2H4OH)2
IDEAl

~- H20

'co \ I I

RCO2C2H4NHC2H402CR

C o m p l e x t h o u g h this s c h e m e is, it s h o w s that e x c e s s
d i e t h a n o l a m i n e ( D E A ) u l t i m a t e l y p r o m o t e s the formation
o f t h e d i e t h a n o l a m i d e r e a c t i o n p r o d u c t . A f t e r h o l d i n g the
m i x t u r e a t 100 C for several h o u r s , the y i e l d o f diethanol-
a m i d e i s m a x i m i z e d . That y i e l d i s n o t 1 0 0 % , however. A
t y p i c a l c o m p o s i t i o n o f the reaction p r o d u c t i s 6 3 . 5 %
d i e t h a n o l a m i d e ; 3.5% e s t e r a m i d e ; 4.0% f a t t y a c i d ; a n d
2 9 . 0 % diethanolamine. F o r t u n a t e l y , from t h e p o i n t o f view
o f the f o r m u l a t o r w h o w i s h e s to use a r e a s o n a b l y we l l
characterized material, a n d o r e f e r a b l y one w i t h o u t a h e a v y
l o a d o f inactive a n d p e r h a p s d e t r i m e n t a l b y p r o d u c t ,
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a n o t h e r r o u t e l e a d i n g to the preparation o f p u r e r a l k a n o l -
a m i d e s is available. This is the r o u t e w h i c h starts from f a t t y
a c i d e s t e r s s h o w n b e l o w :

0 0
II II

RCOR' + HN(C2H4OH)2 catalyst ~ RCN(C2H4OH)2 + R'OH

Typically, m e t h y l e s t e r o f f a t t y a c i d is h e a t e d at ca. 100
C with a s l i g h t m o l a r e x c e s s o f diethanolamine in the
p r e s e n c e o f less than 1.0% o f a b a s i c catalyst, such a s
s o d i u m m e t h o x i d e a n d distilling off the m e t h a n o l w h i c h i s
f o r m e d . R e a c t i o n t ime i s a f e w h o u r s , not more than f o u r
a t atmospheric p r e s s u r e . Y i e l d s are g o o d , m u c h h i g h e r in
the alkanolamide than p r o v i d e d by the f a t t y acid r o u t e . A
t y p i c a l composition of p r o d u c t s m a d e this w a y from
m e t h y l esters is 7.0% D E A ; 0.5% f a t t y a c i d ; 2.5% e s t e r
a m i d e ; a n d 90% Diethanolamide. The i m p r o v e m e n t in
p u r i t y is significant. S i n c e this improvement was o b t a i n e d
in a commercial c o n t e x t , the d e s i g n a t i o n " s u p e r a m i d e s "
h a s been a p p l i e d t o the ester-derived m i x t u r e .

What m i g h t be c a l l e d " s u p e r - s u p e r " a m i d e s , r e p r e s e n t i n g
p u r i t i e s o f over 90% have been r e p o r t e d u s i n g r e d u c e d p r e s -
s u r e d u r i n g the reaction. J o h n M o n i c k r e p o r t e d a
c o n t i n u o u s p r o c e s s f o r the preparation o f a l k a n o l a m i d e s
w h i c h also l e d t o p u r i t i e s in the m i d - to high nineties. T o
the best of m y k n o w l e d g e , n e i t h e r o f the l a t t e r t w o
improvements r e p r e s e n t s a m a j o r p o r t i o n o f the c u r r e n t
m a n u f a c t u r e . Plain h e a t i n g in the p r e s e n c e o f c a t a l y s t i s
t o o facile a m a n u f a c t u r i n g p r o c e s s t o be easily d i s p l a c e d
by improvements.

G i v e n a commercially r e l i a b l e p r o d u c t a n d the
interesting s t r u c t u r a l e l e m e n t s d i s c u s s e d earlier, the n u m b e r
o f uses a n d applications for a l k a n o l a m i d e is n o t surprising.
F o r m a n y y e a r s , the m a j o r e n d b e n e f i t t o be d e r i v e d from
the i n c l u s i o n o f a l k a n o l a m i d e s into d e t e r g e n t f o r m u l a t i o n s
was a n i n c r e a s e in the suds levels. That was particularly
t r u e in the f i f i e s a n d e a r l y s i x t i e s w h e n h i g h suds l e v e l s in
the w a s h i n g m a c h i n e w e r e m o r e of a sine qua n o n for the
f o r m u l a t o r than they are a t present. Q u i t e p o s s i b l y the
h e r i t a g e of high suds levels w i t h s o a p - b a s e d l a u n d r y
p r o d u c t s h a d s o m e t h i n g to do w i t h the d e s i r e t o c o n t i n u e
t o p r o v i d e s u c h levels with p u r e d e t e r g e n t p r o d u c t s .

While o n a b s o l u t e b a s i s , the n e e d for high suds levels
may have d i m i n i s h e d s o m e w h a t in r e c e n t t i m e s , nonetheless
t h e presence o f sufficient v i s i b l e f o a m c o n t i n u e s to be a n
i m p o r t a n t f o r m u l a t i o n r e q u i r e m e n t . A l k a n o l a m i d e s c a n be
h e l p f u l h e r e , particularly w h e n the rest o f the f o r m u l a t i o n
a l o n e does not p r o d u c e the n e e d e d suds levels. B e y o n d
i m p r o v i n g s u d s i n g , a l k a n o l a m i d e s have also b e e n s h o w n to
a f f e c t detergency in a positive m a n n e r .

With the s p r e a d i n g o f l iqu id p r o d u c t s , a l k a n o l a m i d e s
have f o u n d a d d i t i o n a l usage a s viscosity-controlling a g e n t s .
They are p r e s e n t also in a n u m b e r o f s h a m p o o f o r m u l a -
t i o n s , h a v i n g b e e n r e c o m m e n d e d for use a s lime soap scum
dispersants for tallow-derived s o a p s . Much o f the w i d e -
s p r e a d usage i s d o c u m e n t e d in the proprietary a n d p a t e n t
literature. Usage a s w e t t i n g a n d e m u l s i f y i n g a g e n t s w a s , o f
c o u r s e , c o n t e m p l a t e d in even the early literature. In
a d d i t i o n , u se o f a l k a n o l a m i d e s has been r e p o r t e d a s
plasticizers in r e s i n s , a n d gel f o r m e r s in specialties.

The w i d e s p r e a d usage o f a l k a n o l a m i d e s , particularly in
cosmetics, a t t e s t s to the i n n o c u o u s n a t u r e o f t h e s e
materials a n d t h e i r g o o d s a f e t y w i t h r e s p e c t to h u m a n
e x p o s u r e . S i n c e , in g e n e r a l , they are d e r i v e d from s t r a i g h t
c h a i n , naturally o c c u r r i n g f a t t y a c i d s , they are also b i o d e -
g r a d a b l e , a g r e a t p l u s .

I w o u l d n o w like to d i scuss b r i e f l y a n o t h e r c l a s s o f fa t -

d e r i v e d d e t e r g e n t additives, o r a n i o n i c surfactants, the acyl
isethionates. Historically, t h e s e c o m p o u n d s are a m o n g the
f i r s t i n d u s t r i a l surfactants. In the 30s, they w e r e first
o f f e r e d by I.G. F a r b e n in G e r m a n y u n d e r the t r a d e n a m e o f
I g e p o n A. The I g e p o n s t r u c t u r a l f o r m u l a s are:

o
R~-OCH2CH2SO3Na

O "Igepon A"
II

R-C-N-CH2CH2SO3Na
I

CH 3 ("Igepon T")

The f o r m u l a for I g e p o n T is d e r i v e d from f a t t y a c i d s a n d
N-methyltaurine. The acyl i s e t h i o n a t e is seen t o be a n
e s t e r d e r i v e d from f a t t y a c i d a n d s o d i u m isethionate. It
h a s also b e e n r e f e r r e d to as s u l f o e t h y l e s t e r of f a t t y a c i d s .

It is w o r t h w h i l e to take a l o o k at the s t r u c t u r e o f the
isethionates. The i m p o r t a n t f e a t u r e s are, first o f all, t h e
h i g h l y p o l a r s u l f o n a t e g r o u p in the t e r m i n a l p o s i t i o n a n d an
e s t e r g r o u p a l o n g the c h a i n . The s u l f o n a t e g r o u p is a l m o s t
" i n o r g a n i c " in its h i g h l y p r o n o u n c e d i o n i c character. It
i s a " r i g i d " g r o u p . The e s t e r g r o u p , on the o t h e r h a n d , is
characteristically o r g a n i c in n a t u r e . In f a c t , it i s s u b j e c t to
h y d r o l y s i s a t e i t h e r e x t r e m e o f t h e p H r a n g e .

Physical properties o f the a c y l isethionates f o l l o w from
t h e s t r u c t u r a l elements. The 2-sulfoethyl e s t e r o f l a u r i c
a c i d i s a s o l i d w h i c h m e l t s in the r a n g e o f 2 1 6 - 2 1 8 C.
E s t e r s d e r i v e d from the h i g h e r f a t t y a c i d s melt at s o m e w h a t
l o w e r t e m p e r a t u r e s : the s t e a r i c e s t e r m e l t s at ca. 170 C.

One c a n anticipate at once that the p r e p a r a t i o n o f s u c h
high m e l t i n g e s t e r s , w i t h a l m o s t salt-like character, is n o t
entirely straightforward. It b e g i n s w i t h the preparation
o f s o d i u m isethionate w h i c h , like the alkanolamines we
d i s c u s s e d earlier, is d e r i v e d from e t h y l e n e o x i d e . The
r e a c t i o n for this preparation is:

/ 0 \
C H 2 - C H2 + NaHSO 3 ~ HOCH2CH2SO3Na

The e t h y l e n e o x i d e ring is o p e n e d w i t h s o d i u m b i s u l f i t e
t o y i e l d the s o d i u m salt o f isethionic a c i d .

The f i r s t preparation o f the 2-sulfoethyl e s t e r s involved
r e a c t i o n o f s o d i u m i s e t h i o n a t e w i t h a f a t t y a c i d c h l o r i d e .
This is the first o f the t w o r e a c t i o n s s h o w n b e l o w :

0 0
II t l

RCCI + HOCH2CH2SO3Na , RCOCH2CH2SO3Na + HCIt

O O

RCOH + HOCH2CH2SO3Na ~ RCOCH2CH2SO3Na + H2Ot

A s s h o w n , h y d r o g e n c h l o r i d e i s r e l e a s e d , w i t h con-
s i d e r a b l e foam f o r m a t i o n , a n d provision m u s t be m a d e t o
k e e p up agitation o f the r e a c t i o n m i x t u r e as i t t u r n s into
t h e s o l i d p r o d u c t in the c o u r s e o f the r e a c t i o n . The less
d r a s t i c r e a c t i o n is s h o w n in t h e s e c o n d e q u a t i o n . It i s the
bas i s o f a c o m m e r c i a l p r o c e s s in w h i c h zinc o x i d e is u s e d a s
a catalyst a n d in w h i c h the f i n a l r e a c t i o n m i x t u r e is
" d i l u t e d " w i t h e x c e s s s t e a r i c acid w h i c h acts a s a f lux t o
keep the m i x t u r e f l u i d , o r at l e a s t plastic. Air i s e x c l u d e d
a n d a p a r t i a l v a c u u m is m a i n t a i n e d t o m i n i m i z e the f o r m a -
t i o n o f off-colors.

The p r i n c i p a l l a rge s c a l e application o f acyl isethionates
is in t h e f o r m u l a t i o n o f n e u t r a l toilet b a r s . A n e u t r a l p H
n o t only prevents the h y d r o l y s i s o f the s u l f o e t h y l e s t e r but
also l e a d s to t o i l e t b a r f o r m u l a t i o n w h i c h i s e x t r e m e l y m i l d
a n d can be t o l e r a t e d by u s e r s that o f t e n c a n n o t tolerate
e x p o s u r e t o the usua l b a r soap compositions.
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