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ABSTRACT
Raw materials select ion and m e t h o d of synthes is

determine the type of branching in a c o m m e r c i a l
b r a n c h e d f a t t y a c i d . The type of branching plus the
i s o m e r d is t r ibu t ion , the n o r m a l chain/branched
c h a i n ra t io , the c h a i n l e n g t h dis t r ibu t ion , and the
p u r i t y of the acid d e t e r m i n e the physical properties
of commercial b r a n c h e d acids . The l a t t e r four c h a r a c -
teristics are a f f e c t e d by postsynthes is processing of
the c r u d e b r a n c h e d a c i d s us ing such s t a n d a r d m a n u -
facturing or f in ishing techniques as d i s t i l l a t ion ,
solvent separat ion, hydrogenat ion, and bleaching.
The generally l o w e r t i lers or pour p o i n t s of b r a n c h e d
acids and t h e i r derivatives c o m b i n e d with t h e i r
different (relative to n-chain materials) solubi l i t ies
and t h e i r generally good heat and oxidat ive stabi l i t ies
make them useful in applicat ions in such diverse
a r e a s as soaps , cosmet ics , lubr icants , p las t ics , and
coatings a m o n g others . The physical and u s a g e
properties w h i c h b r a n c h e d acids e f f e c t in p r o d u c t s in
such a r e a s are o f t e n very different from the physical
and usage properties w h i c h stra ight c h a i n acids ( w h i c h
are also used in the same a r e a s ) e f f e c t . T h u s , the u s e
of b r a n c h e d a c i d s gives an increased r a n g e o f f o r m u l a -
t ion possibi l i t ies and g r e a t e r f lexibi l i ty to p r o d u c t
developers and formulators .

INTRODUCTION
Commercial b r a n c h e d a c i d s are not natural ly occurring

mater ials . They are p r o d u c t s o f specif ic synthe t ic r o u t e s or
e l se ar ise as b y p r o d u c t s of manufacturing processes. They
have properties d is t inc t ly different from n o r m a l c h a i n
acids , and they e x t e n d the r a n g e of materials avai lable for
formulat ing end p r o d u c t s wi th desirable characteristics in a
diverse g r o u p of applicat ions a r e a s .

Manufacturing or Synthesis
Isostearic acid is a b y p r o d u c t of the processing of

natural ly occurring u n s a t u r a t e d C ] 8 f a t t y acids to p r o d u c e
dimer/ tr imer acid (1). H e a t i n g the unsaturated f a t t y a c i d s
in the p r e s e n c e of c e r t a i n catalysts p r o d u c e s dimer ic (C36)
and tr imer ic p r o d u c t s ( C s 4 ) , but instead of polymeriz ing, a
p o r t i o n of the acid rearranges to give a b r a n c h e d m o n o -
m e r i c (C 1 8) p r o d u c t w h i c h can be isolated by dis t i l l a t ion .
This c r u d e acid can be dis t i l l ed , solvent-separated, b l e a c h e d ,
or hydrogenated to p r o d u c e a final commercial isos tear ic
acid of desirable iodine v a l u e ( I V ) , t i ter , and saponif icat ion
value. The c o m p l e t e s t r u c t u r e of isos tear ic acid has not
been ful ly elucidated, but the main c o m p o n e n t s seem to be
a c o m p l e x m i x t u r e of m e t h y l b r a n c h e d isomers .

O t h e r b r a n c h e d a c i d s are p r o d u c e d by d i r e c t synthe t ic
r o u t e s largely from h y d r o c a r b o n sources. S o m e m a j o r
processes (2) are i l lus t ra ted in F i g u r e 1. Paraff ins, o lef ins ,
and hydrocarbon-derived alcohols and aldehydes can serve
as star t ing materials or intermediates in t h e s e processes.

Factors Affecting Physical Properties
T h e r e are a n u m b e r of f a c t o r s w h i c h a f f e c t the physical

properties of a commercial b r a n c h e d a c i d .
The type oj: branching a f f e c t s the physical propert ies .

Figure 2 il lustrates some c o m m o n t y p e s of branching. Raw
material c h o i c e obvious ly affects the type o f branching
obtained and so does the synthe t ic process u s e d . The Koch
p r o c e s s l e a d s specifically to neo-branching w h i l e s t ra ight

paraffin oxidat ion l e a d s to m i x e d alkyl branching as w o u l d
be e x p e c t e d of a free radical process. Oxo processing of
t e r m i n a l olef ins favors a - m e t h y l branching w h i l e O x o
processing of internal olef ins w o u l d f a v o r a - h i g h e r a l k y l
branching.

The ra t io o f n o r m a l chain to b r a n c h e d c h a i n a c i d s also
a f f e c t s physical propert ies . Raw material c h o i c e , synthe t ic
m e t h o d , and r e a c t i o n condi t ions influence th i s r a t i o . For
e x a m p l e , Oxo processing of a linear terminal olefin will lead
to an equi l ibr ium m i x t u r e of n o r m a l c h a i n and b r a n c h e d
c h a i n acids , and the equi l ibr ium r a t i o is a f u n c t i o n of
r e a c t i o n condi t ions and catalyst c h o i c e . On the o t h e r h a n d ,
Koch processing of terminal olef ins will give aH n e o - t y p e
acids . Subsequent d is t i l l a t ion or solvent separation can
sometimes s e p a r a t e isomers , t h e r e b y altering th i s ra t io .

A. Oxo Process F o l l o w e d by Oxidation, A l d o l Condensation/Oxidation,
or Eaustic F u s i o n

O i e f i n + C O + H=
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I
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FIG. 1. Synthesis of branched chain fat ty acids .
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FIG. 2 . Common types of branching found in commercial
branched acids.
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TABLE I

Variat ion o f Melting Po in t of C6-Branched Acids with
Branched Position and with Branching Type

TABLE II

Titers of Various Commercial Branched Chain Fat ty
Acids and T h e i r Commercial Straight Chain Analogs

Acid Melting po in t , °ca Acid Titer, o ca,b

CH3-CH 2 - C H 2 - C H2 - C H 2 - C O O H -3.9
CH3-CH 2-CH2-CH-COOH below -85

~H3
C H 3-CH 2 - C H - C H2 - C O O H -41.6

~H3
CH 3 - C H - C H2 --CH2- C O O H -33

CH3
CH3-CH2-CH-COOH -31.8

CH2
CH3
CH3

C H 3 - C H2 - C - C O O H -15
CH 3

CH3
C H 3 - C - C H2 - C O O H +6.7

CH3
c ~ 3 - C H - C . - C O O H -l .S

aSources: "CRC Handbook of Tables for Organic Compound
Ident if icat ion," and "The Condensed Chemical Dic t ionary ."

Vigorous processes l ike the dimerizat ion process from
w h i c h isostear ic is derived or the p a r a f f i n oxidat ion process
lead to mixtures o f b r a n c h e d isomers as does Oxo
processing o f mixtures o f olefin isomers . The isomer
distribution o b t a i n e d will a f f ec t physical propert ies . Subse-
q u e n t d is t i l l a t ion or solvent separation can a l t e r th i s d i s t r i -
bu t ion .

If the star t ing raw material is c o m p o s e d o f a m i x t u r e o f
homologs , the b r a n c h e d acid o b t a i n e d i s obvious ly going to
be a m i x t u r e o f acids o f d i f f e r e n t c h a i n lengths . The chain
length distribution will a f f ec t physical propert ies . Subse-

lsostearic (Emersol 875)c
lsostearic (Emersol 871)c
Stearic acid (Emersol 153, 95% C 18)
Stearic acid (Emersol 132, ~45 % C 18)
Oleic acid (Emersol 2 2 1 , l o w titer)
Caprylic acid (Emersol 657, 99% C8)
2-Ethylhexoic acid

10 max.
10 max.
67-69
54.5-55.5
5 max.
14-16
-118.4 (freezing po in t )

aAll values except for 2-ethylhexoic acid were taken from
Emery bulletin "Emery Fat ty and Dibasic Specifications and
Characteristics." Emersols are products of Emery Industries, Inc.

bValue for 2-ethylhexoic acid was taken from Union Carbide
Product Information Bulletin, December, 1967 .

CThese isostearic acids c o n t a i n saturated, linear f a t t y acids of
C16 and C 18 chain length .

q u e n t d is t i l l a t ion or solvent separation can a l t e r th i s d i s t r i -
bu t ion .

For any acid, b r a n c h e d or n o r m a l , the purity of the acid
a f f e c t s both physical and-usage propert ies . The inclus ion in
b r a n c h e d acids of u n r e a c t e d olefin, aldehyde, alcohol ,
p a r a f f i n , or o t h e r material can have a d e c i d e d e f f ec t on the
physical and u s a g e properties o f the b r a n c h e d acids . Pur i ty
o f the acid is a f u n c t i o n o f p u r i t y o f s tar t ing material and
subsequent processing w h i c h c o u l d include d is t i l l a t ion ,
bleaching, solvent separat ion, and hydrogenat ion.

General Physical Properties of Branched Acids
In general, b r a n c h e d acids have l o w e r t i ters than t h e i r

s t ra ight c h a i n analogs. C a s o n has synthesized all the m e t h y l
isomers o f octadecanoic acid (3) and f o u n d that branching
at the 1 0 - o r 1 1-posi t ion gave the m i n i m u m mel t ing p o i n t s
f o r the series . The o t h e r isomers had h i g h e r mel t ing po in t s ,
but all were l o w e r than n-C 19 acid.

T a b l e I i l lustrates the variat ion o f mel t ing poin t o f a
6 - c a r b o n s y s t e m w i t h : (a) posi t ional variat ion o f m e t h y l

TABLE III

Pour Points o f Esters of Commercial
lsostearic Acids and T h e i r Straight Chain Analogs

Emersol 871 Emersol 875
Ester Isostearate a Stearate Oleate Isostearatea

Methyl -26 F + 8 0 F - 4 F
Ethyl -22 F
n-Propyl -25 F -72 F
n-Butyl -25 F + 65 F -14 F
lsotridecyl -42 F + 30 F -46 F
Glyceryl (mono) +6 E +133 F +34 F -22 F
Glyceryl ( t r i ) -12 F +i27 F - 4 F

aEmersol isostearic acids are products of Emery Industries, Inc.

TABLE IV

Solubilities in Organic Solvents of Zinc and Lead
Soaps of lsostearic, Stearic, and Oleic Acids

Zinc Zinc Zinc Lead Lead Lead
Solvent isostearate oleate stearate isostearate oleate stearate

Acetone S I.S. a S I . S . I
Chloroform S S S 1.S.
Ethyl acetate S I S I
Ethyl ether S S I S S 1

aS=Soluble; SI.S.=slightly soluble; l=lnsoluble. Solubilities l i s ted for room temperature.
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TABLE V

Heat Stability Test Results

Acid

Color, % transmission
at 440/550 n m , after

Initial color, 2 hr at 205 C with
% transmission 100-ml/min. Subsurface

at 440/550 nm a Air Flowa, b

Triple-pressed
stearic (Emersol 132)c 93.5/98 70.5/96
Oleic acid
(Emersol 233)c 83/98 16/71
Isostearic
(Emersol 875)c 83/98.5 30/87
Isostearic
(Emersol 871)c 45/96.5 6/61
Isooctanoic d 99.5/100 60/98
Isohexadecanoic d 98/100 89/98
Isooctadecanoic d 92/99 85/98
Isotridecanoic d 94/99 44/95
Isononanoic d 97/99 66/96
Vorsatic 10e 85/98 41/92

aMost initial colors and color stabilities can be improved, some greatly, by distillation of
the acid.

bThis test is called the Emery heat stability test and is a variation of the AOCS test
which uses N2 instead of air.

Cproduct of Emery Industries, Inc.
dproduct of American Hoechst.
eproduct of Shell, a nee-type acid of about 10 carbons.

b r a n c h i n g ; (b) e t h y l b r a n c h i n g vs. m e t h y l b r a n c h i n g ; a n d
(c) d i m e t h y l b r a n c h i n g vs. e t h y l branching. T a b l e II con-
trasts t i t e r s for certain c o m m e r c i a l b r a n c h e d a c i d s a n d t h e i r
straight c h a i n a n a l o g s .

T a b l e III i l l u s t r a t e s that this e f f e c t c a r r i e s over t o the
p o u r p o i n t s of b r a n c h e d a c i d s ' derivatives, t h e s e derivatives
h a v i n g l o w e r p o u r p o i n t s than derivatives o f a n a l o g o u s
n o r m a l c h a i n a c i d s . Derivatives o f the t w o isostearics d i f f e r
c o n s i d e r a b l y in p o u r p o i n t .

S o l u b i l i t i e s o f b r a n c h e d a c i d s also d i f f e r from t h o s e o f
n o r m a l c h a i n analogs. Sod ium isostearates are s o l u b l e in
d i s t i l l e d w a t e r t o the e x t e n t o f ca. 15%, a p p r o x i m a t i n g the
s o l u b i l i t y o f s o d i u m oleate, as c o m p a r e d to 1% or less for
s o d i u m stearate. "Fable I V illustrates that h e a v y m e t a l s o a p s
o f isostearic a c i d s also t e n d to have s o l u b i l i t i e s in o r g a n i c
solvents more s i m i l a r to a n a l o g o u s s t r a i g h t c h a i n u n s a t u -
r a t e s than to straight c h a i n saturates.

B r a n c h e d a c i d s a n d t h e i r derivatives generally have g o o d
t h e r m a l a n d oxidative stability properties ( T a b l e s V a n d
VI).

Applications of Branched Acids

The p h y s i c a l properties w h i c h differentiate b r a n c h e d
a c i d s from s t r a i g h t c h a i n a c i d s also m a k e them u n i q u e l y
s u i t a b l e for applications in diverse a r e a s . In s o a p s ,
b r a n c h i n g can a l t e r the foam s t r u c t u r e of n o r m a l c h a i n
s o a p s t o p r o d u c e c r e a m y l a t h e r or i n h i b i t crystallization to
p r o d u c e transparent s o a p s ( 4 , 5 ) .

In the f a b r i c softener area q u a t e r n a r y a m m o n i u m s a l t s
o f b r a n c h e d a c i d s , or detergent-compatible n o n q u a t e r n a r y
derivatives, give softening p l u s i m p r o v e d r e w e t t i n g proper-
ties (6-9). This e f f e c t is p r o b a b l y r e l a t e d to s t r u c t u r a l
e f f e c t s n o t e d in the area o f cosmetics a n d i l l u s t r a t e d in
F i g u r e 3 . The b r a n c h i n g p r o h i b i t s the layer-type film
formation characterizing f i l m s from n o r m a l c h a i n a c i d s .
S p a c e s or h o l e s are c r e a t e d by the b r a n c h i n g a l l o w i n g
m o i s t u r e transpiration t h r o u g h the film (26,27).

L o w p o u r points, oil compatibility o r s o l u b i l i t y , g o o d
l u b r i c i t y , a n d g o o d heat a n d o x i d a t i o n stability make
b r a n c h e d a c i d s d e s i r a b l e materials for p r e p a r i n g e n g i n e
l u b r i c a n t a d d i t i v e s or base s t o c k s or e x t e n d e d t e m p e r a t u r e

TABLE VI

Oxygen Absorption Tests

T ime required to absorb
Product 10 ml oxygen at 60 C

Emersol 875
Emersol 871 Isostearie Acid
Commercial oleic acid (93 I.V.)
Double pressed stearic acid (5.0 I.V.)
Glyceryl triisostearate
Glyceryl trioleate

> 100 days
100 days
1-7 days
25 days

110 hr
5 hr

Test Method:A 25 g sample of test product is held at 60 C in a
sealed 250 ml flask (fitted with a mercury-filled
manometer) under an air blanket. The test is arbitrari-
ly concluded when 10 ml of oxygen (STP) are ab-
sorbed by the sample.

R0=C ,v'./vvv.,p~,/,,/~/v,,/'J~,/vv-,.

/.aver Structure Achieved with

S/ra_i~ht-Chain Acid Derivatives

R 0 2 C~v v,Jv,v,./vv-,.~,v.~,vv,,.,v.,/,,/.~.v,./~z~..,v~,,..,,./vv,,,

, v . ~ . z v ~ . v ~ . m vvv vv,,/vv.~/.,.,vvvv.,z,~/vvw,....v C~ ~R

i'O~en" Structure Achieved

filth Branched-Chaln Acid Derivatives

FIG. 3 . Structure of fat ty films in cosmetic applications (26,27).
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TABLE VII

Applications of Branched Acids

General usage area Properties or effects achieved

Soaps

Fabr ic softeners

Coatings

Engine and gear
lubricants

Textile lubricant
Recording tape lubricant

Cosmetics a

Food a

Medical, biological a

Plastics

1. Soaps of branched acids in combinat ion with n-
chain soaps produce creamy lather (4).

2. Crystallization inhibition leading to transparent
soaps (5).

1. Quaternaries with isostearic giving softening with
improved rewett ing (6).

2. Preparation of high concentration fabric soft-
eners possible using quaternaries of branched
acids (7).

3. Alkanolamine condensate of isostearic acid as
detergent-compatible softener (8).

4. Alkali metal soaps of isostearic acid as detergent-
compat ib le softeners (9).

1. Isostearic acid as a deleafing inhib i tor in aerosol
metallic coating (stearic won ' t work) (10).

2. Copolymers of v inyl esters of branched acids
give pore-free electrodeposition coat ings (l l).

3. Heavy metal soaps of 2-ethylhexoic acid work
well as driers (12).

4. Driers from branched acids prevent "loss-of-dry"
(13).

1. Ca(isostearate)2 as detergent and anticorrosive
(14).

2. Branched acid TEPA condensates as pour point
depressing ashless detergents (I5).

3. Isostearic aminoamide as jet engine lube oxida-
tion inhibitor (16).

4. Antiwear, anticorrosion additive from branched
acid polyamide (17).

5. Isostearic acid and a diamine derivative as an t i -
squawk and rust prevention in transmission fluids
(18) .

6. Isostearic polyol esters for high temperature (jet
engine) usage (19).

7. lsostearic in extended-temperature range greases
(20).

Isostearic as a Spandex lubricant (21).
lsostearic as a lubricant for magnet icrecording tape
(22).
1. Good emolliency and spreading properties with

branched-acid derivatives (23,24).
2. Conditioning e f f ec t in shampoo with isostearic

acid (25).
3. Improved moisture transpiration (26,27).
Improved surface dryness of O/W emulsion frozen
confection mixed with glycerol and propylene
glycol monoisostearate (28).

1. Certain isostearic benzylamides reduce blood
cholesterol (29).

2. Quaternaries with branched-acid anions have
microhiocidai properties effective in presence
of soap (30).

Isopropyl triisostearic t i tana te as a coupl ing agent
for filled polymers improves various physical
properties of the plastics (31). The ester "ties
together" the plastic and inorganic layers,

aThese uses are subject to the Food , Drug, and Cosmetic Act and regulations.

range greases (14-20). For similar reasons, these materials
have been found useful in lubricants for textiles and mag-
netic recording tapes (21,22).

For reasons discussed above and illustrated in Figure 3,
cosmetic creams and lotions prepared with branched acids
and their derivatives give films with improved moisture
transpiration properties. Lubricity properties are also
excellent and unique in feel (23-27).

In plastics, isostearyl titanate esters have been found to
be effective coupling agents for plastics made with inor-
ganic fillers. Flexibility, strength, and other properties are
reputedly improved. It has been theorized that these effects
are due to partitioning of the esters between the organic
and inorganic components, an effect related to the solu-
bility properties of the isostearic moiety (31).

Miscellaneous uses specified in T a b l e VII include medi -
cal , b io logica l , and f o o d uses (28-30). The use o f b r a n c h e d
a c i d s in these a r e a s and in the area o f cosmetics i s subject ,
o f course, to the F o o d , Drug, and Cosmet ic Act and regula-
t ion .

T a b l e VII e n u m e r a t e s uses w h e r e b r a n c h e d acids are
p r e f e r r e d over s t ra ight c h a i n acids . In many o t h e r a r e a s
b r a n c h e d acids are subs t i tu tab le f o r s t ra ight c h a i n a c i d s
wi th e f f e c t s that may be considered desirable by the
individual formulator.
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Soap and Fat-Based Detergents
E. JUNGERMANN,, President, Jungermann Associates, Inc.,
2500 Lakeview, Suite 2804, Chicago, I L 60614

ABSTRACT
Many materials m a d e from fats a n d oils d e r i v e

t h e i r i m p o r t a n c e from t h e i r a b i l i t y t o m o d i f y the
s u r f a c e b e h a v i o r o f the l iqu id in w h i c h they are dis-
solved. T h e s e c o m p o u n d s are g r o u p e d u n d e r the
b r o a d classification o f s u r f a c e active a g e n t s o r s u r f a c -
t a n t s . D e p e n d i n g on t h e i r use, they are classified a s
detergents, w e t t i n g agents, emulsifiers, d i s p e r s i n g
a g e n t s , etc. The o l d e s t , a n d s t i l l o n e of the most
i m p o r t a n t s u r f a c t a n t s , i s o r d i n a r y s o a p ; twenty~three
p e r c e n t o f all the t a l l o w p r o d u c e d in the U n i t e d
S t a t e s goes into s o a p . This p a p e r c o v e r s the p r e s e n t
s t a t e o f the art o f soap technology, a n d the m o s t
i m p o r t a n t classes o f f a t - b a s e d s u r f a c t a n t s .

TOILET SOAPS
S o a p is the o l d e s t k n o w n s u r f a c e active a g e n t w i t h a l o n g

h i s t o r y o f acceptability. It is especially u s e f u l in t o i l e t b a r s
a n d in applications w h e r e soft w a t e r d e t e r g e n c y is r e q u i r e d .
It has, h o w e v e r , t w o disadvantages: poor performance in
h a r d w a t e r due to precipitation of i n s o l u b l e c a l c i u m a n d
m a g n e s i u m s o a p s , a n d i n s t a b i l i t y on t h e a c i d s i d e . S o a p was
the only i m p o r t a n t s u r f a c e active a g e n t u n t i l the f i r s t half
o f the 20th c e n t u r y . W a r t i m e fat s h o r t a g e s d u r i n g W o r l d
War I a n d W o r l d War I I s t i m u l a t e d the s e a r c h f o r s u b s t i -
t u t e s . This gave rise to the development of s y n t h e t i c
d e t e r g e n t s b a s e d e i t h e r o n fats or petrochemicals. D u r i n g
the last t h i r t y y e a r s , s y n t h e t i c s u r f a c t a n t s have g r a d u a l l y
r e p l a c e d soap in most cleaning applications, e x c e p t b a r
s o a p s , w h e r e f a t t y a c i d s o a p s s t i l l are the m a j o r f a c t o r
t o d a y .

The b a s i c r e a c t i o n o f soap m a k i n g consists o f h e a t i n g
fats w i t h an alkali to y i e l d soap a n d glycerine. While this
s e e m s simple, the technology o f s o a p m a k i n g i s involved
a n d b o r d e r s on a n art due to the e x t r a o r d i n a r y c o m p l e x
physical n a t u r e o f soap a n d i t s a q u e o u s s y s t e m s . A f t e r
saponification, soap p a s s e s t h r o u g h a s e r i e s o f p h a s e
changes, f o l l o w e d by removal o f i m p u r i t i e s , the recovery o f
glycerine, a n d the r e d u c t i o n o f the m o i s t u r e to relatively
l o w levels. The c o m p l e t e s e r i e s o f o p e r a t i o n s in the p r o d u c -
tion o f a " s e t t l e d " soap kettle is: (a.) r e a c t i o n of fat w i t h ;
a l k a l i u n t i l it is l a r g e l y s a p o n i f i e d ; ( b . ) g r a i n i n g the soap
f r o m s o l u t i o n w i t h salt a n d recovery o f the g l y c e r i n e ; (c.)
b o i l i n g w i t h e x c e s s a l k a l i to c o m p l e t e saponification; ( d . )
separation o f the b a t c h into t w o i m m i s c i b l e p h a s e s : neat
soap a n d " n i g e r . " This is the " f i t t i n g " operation.

The successive operations t o p r o d u c e a s t r a i g h t kettle
soap are c a l l e d changes. The traditional soap-boiling p r o c e s s
i s d o n e in huge kettles, o f t e n f o u r stories high w i t h capaci-
ties o f 8 0 , 0 0 0 to 1 0 0 , 0 0 0 lbs. Saponification a n d the
v a r i o u s c h a n g e s take b e t w e e n five a n d s e v e n d a y s . T h e s e
traditional soap-boiling p r o c e d u r e s , t h o u g h they seem o l d
f a s h i o n e d , are still u s e d wide ly all over the w o r l d t o d a y ,
t h o u g h at a d e c l i n i n g r a t e .

The r e a s o n s for this d e c l i n e are t w o f o l d . F i r s t , s i n c e the
e a r l y 1950s, t h e r e o c c u r r e d the r a p i d r e p l a c e m e n t o f soap
by synthetic detergents in m o s t l a u n d r y p r o d u c t s . S e c o n d ,
d u r i n g W o r l d War II m a n y E u r o p e a n soap p l a n t s were
d e s t r o y e d a n d h a d t o be r e p l a c e d . This e n c o u r a g e d the
d e v e l o p m e n t o f new, m o r e efficient c o n t i n u o u s processes
t o r e p l a c e the o l d kettle-boiling p r o c e s s . E u r o p e a n f i r m s ,
particularly in Italy, S w e d e n , a n d G e r m a n y , d e v e l o p e d a
n u m b e r o f new, o f t e n i n g e n i o u s processes that have b e c o m e
t h e m e t h o d o f c h o i c e w h e n e v e r n e w s o a p p l a n t s are bu i l t
t o d a y .

C o n t i n u o u s processes fall into t w o categories. F i r s t ,
t h e r e are p r o c e s s e s b a s e d o n the c o n t i n u o u s saponification
o f fats. Most i m p o r t a n t o f t h e s e are the DeLaval, S h a r p i e s ,
Mechaniche M o d e r n e , a n d the M a z z o n i processes. The
s e c o n d g r o u p is b a s e d o n t h e c o n t i n u o u s splitting of fats
into f a t t y a c i d s , f o l l o w e d by distillation a n d neutralization
o f the f a t t y a c i d s . The most i m p o r t a n t e x a m p l e s in this
c a t e g o r y are the Mills, the M a z z o n i SB, a n d the A r m o u r
processes.

Sharpies Process
S t e p s in the S h a r p l e s c o n t i n u o u s p r o c e s s are b a s e d o n

the traditional kettle soap p r o c e s s , i.e., sapo0ification,
w a s h i n g , fitting. A t each step high s p e e d centrifuges are
u s e d t o achieve r a p i d a n d c o n t i n u o u s saponification o f (a)
soap a n d lye, a n d (b) n e a t soap a n d n i g e r s . The t ime re-
q u i r e d t o convert the f e e d s t o c k t o neat soap i s less than 2
hr. F r e s h fat is m i x e d w i t h wash l y e w i t h a high glycerine
c o n t e n t . This wash lye h a s c o m e up t h r o u g h several s t a g e s
o f the p r o c e s s in the p r e s e n c e o f r e c y c l i n g m a s s e s o f a l r e a d y
s a p o n i f i e d materials. The neat soap from the S h a r p i e s
p r o c e s s is l i g h t a n d c l e a n , s i n c e the fat i s h e a t e d only for
o n e o r t w o min b e f o r e saponification. Saponification i s
r a p i d , a n d the soap is c l a r i f i e d f o u r t i m e s u n d e r a h i g h
c e n t r i f u g a l force. The use o f a u t o m a t i c f l o w c o n t r o l a n d
interlocking proportioning p u m p s accurately c o n t r o l s the
e n t i r e p r o c e s s . S t a n d a r d p l a n t s have capacities up to 1 3 , 0 0 0
l b . / h r .
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