
Patented Mar. 11, 1947 

' UNITED’ STATES TE 
. 2,417,071‘ 

Ni" OFFICE 
2,411.01; - 

raaraaarron or WATER-INSOLUBLE 
oaoamc sears . r 

Arthur Ira Gebhart. Union, and John Ross, Ram 
sey, N. 3., asslg'nors to Qolgate-Palmollve-Peet 
Company, Jersey City, N. 
Delaware 

8., a corporation of 

No Drawing. ‘Application August 14, 1943, 
Serial No. 498,736 ‘ 

i. 
The present invention relates to anovel process 

ot'preparlng metal salts of organic carboxylic 
acids and, more particularly, to a method for pre 
paring water-insoluble metal salts of monocar 
boxylic acids, especially aluminum soaps, oi’ de 

- sired composition, and to the products of said 
process. . 

Various water-insoluble metal soaps, including 
aluminum soaps, have been used for many years. 
In general, the prior art prepared them by mix 
ing an aqueous solution of an alkali metal soap 
with an aqueous solution of a metal salt, where 
upon the insoluble soap was precipitated. This 
precipitate was then ?ltered o?, ‘washed and 
vdried. In a typical method for preparing, for ex 
ample, an aluminum soap, fatty acids were neu 
tralized with aqueous caustic soda, the result 
ing aqueous sodium soap solution was warmed, 
and an aqueous solution of an aluminum salt, 
say aluminum sulphate, was run into the soap 
solution. An aluminum soap thereupon precipi 
tated, and this was ?ltered OE and washed with 
water to remove any soluble salts therein. It 
was a disadvantage of the method that the com 
position was very di?lcult to control; in general, 
a heterogeneous mixture of mono- and di-fatty 
acid salts was formed, frequently with fatty acid 
present. For some uses, the free fatty acid had 
to be removed in a separate step. The product 
was often lumpy and exhibited wide variation in 
particle size, and there was a tendency for the 
particles to occlude salts in the solution. . 
.Moreover, when employing a mixture of fatty 

acid soaps in the process, the addition of the 
aqueous salt solution to a body of soap solution 
resulted in selective precipitation, the most in 
soluble aluminum salt precipitating ?rst. and the 

- remaining fatty acid anions being precipitated by 
the aluminum in the inverse order of their solu 
bility. Since, as a practical matter, the most eco 
nomical way of obtaining fatty acids is in a mix 
ture corresponding to their proportional occur 
rence in a natural starting material, the method 
of preparing aluminum soaps taught by the prior 
art did not give a uniform and homogeneous 
blend of the aluminum soap components present 
in the product. Other methods, including some 
in which the soap solution was added to the so 
lution of the aluminum salt, have also been em 
played but these methods also had the aforemen 
tioned disadvantages. It will be understood by 
those skilled in the art that none of these meth 
ods was well adapted to continuous operation. 

It is an object of the present invention to pro 
vide a novel process for preparing metal soaps of 
predetermined composition. . 

It is also an object of the invention to provide 
a new process for preparing an aluminum soap 
of de?nite and desired composition. 
A further object of this invention is to provide 
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a process wherein a. uniform blend of metal soaps 
can be prepared from a mixture or fatty acids 
or their soluble soaps or esters. 
The invention also contemplates the provision 

of an improved and continuous process for pre 
paring metal shops in particles of approximately 
uniform size and substantially free from occluded 
impurities. 

It is also within the contemplation of the in 
vention to provide an aluminum soap of de?nite 
composition and of desired physical properties. 
Moreover, it is another object of the present 

invention to provide an aluminum soap in novel 
form. 
According to this invention, a solution of a 

water-soluble salt of an organic carboxylic acid 
containing a proportion of hvdroxyl desired in 
the finished metal salt is run into a mixing vessel 
concomitantly with a solution of a water-soluble 
metal salt, and the solutions are promptly con 
tacted. The two solutions are run into the mix 
ing vessel at relative rates substantially equal to 
their theoretical proportion in the ?nished metal 
salts. The metal salt precipitates and forms a 
slurry, which is preferably adjusted to a desired 
pH value. The slurry is then ?ltered, washed 
'and dried. 

It is a feature of the invention that the ionic 
constituents of a desired metal soap Produ?t are 
present in the reaction mixture at all times in 
substantially the exact stoichiometric proportions 
required for the compound to be prepared. Thus, 
each material is run into the reaction vessel at 
a rate which bears an approximately stoichio 
metric proportion to each of the other materials 
being run into the vessel. For example, if alu 
minum di-stearate is to be formed and an alu 
minum chloride solution is being run into the 
vessel at a rate equivalent to 1 mol of aluminum 
chloride per minute, an alkaline solution of so 
dium stearate would be introduced simultaneously 
at a rate equivalent to 2 mols of sodium stearate 

' and l molof free sodium hydroxide per minute. 
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In this manner, simultaneous mutual contact of 
the reactants is provided, so that, at any di?'er 
ential of time, only a minimum of unreacted ma 
terial is present in the reaction vessel. 
This‘method has particular advantage where 

a mixture of salts is to be prepared. Frequently 
a mixture of salts is prepared because it is more 
convenient to employ a mixture of fatty acids as 
the starting material. It will be appreciated that 
fatty acids derived from natural oils and fats are 
more inexpensively obtained than are the pure 
acids, so that considerable economies can be in 
troduced when it is practicable to use such fatty 
acids in a proportion approximately the same as 
their occurrence in nature in the corresponding 
glycerides. Aside from this economical feature, 
it is sometimes desirable to employ mixtures of 
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fatty acids for the preparation of metal soaps, 
as such mixed soaps may be valuable in obtaining 
modified properties for special uses. The step of 
?owing the reactants together into the reaction 
vessel in approximately stoichiometric propor 
tions results in substantially complete precipi 
tation of the inséluble metal salts in each differ 
ential of time. Accordingly, a uniform blend of 
metal salts of the various organic acids present 
is obtained. This is obviously a considerable im 
provement over the selective precipitation of the 
prior art. 
The process of the invention is adaptable to 

the preparation of organic salts of any metal ex 
cept the alkali metals. Most of the bene?ts of 
the invention are attainable even when preparing 
the salts of monovalent metals, such as silver, 
cuprous copper or mercurous mercury, since even 
in these cases improved results are obtained in 
that, with a mixture of anions present, a uni 
form blend of metal salts is produced, rather than 
a selective precipitate. Moreover, occluded im 
purities are kept to a minimum, and undesirable 
by-products resulting from alkaline or acid hy 
drolysis reactions are substantially eliminated. 
The following metals have been found to be suit 
able for use as the polyvalent cation constituents 
of the organic salts prepared by the present proc 
ess: calcium, magnesium, lead, tin, iron, cad 
mium, bismuth, arsenic, antimony, zinc, alumi 
num, cupric copper, barium, strontium, mercuric 
mercury. cerium, titanium, chromium, manga 
nese, cobalt and nickel. 
The water-soluble salts of organic carboxylic 

acids employed in the present process may com 
prise salts. especially sodium and potassium salts, 
of any acid which gives a substantially water-in 
soluble salt with the particular metal used, and 
such salts may be conveniently formed by neu 
tralization of the acids (or saponiflcation of the 
corresponding glycerldes) with a suitable alkaline 
material. The aliphatic (including alicyclic) 
monocarboxylic acids are particularly suitable 
for the reaction, especially the fatty acids hav 
ing about eight to about twenty-six, and prefer 
ably about twelve to about twenty, carbon atoms 
per molecule. Among the carboxylic acids, the 
metal salts of which may be prepared by the pres 
ent process, are myristic-acid. palmitic acid, ben 
zoic acid. abietic acid. naphthenic acid. acetic 
acid, isobutyric acid, caproic acid, undecylenic 
acid, undecanoic acid. glyceric acid. sulohoacetic 
acid. linoleic acid, hevacosanoic acid. oxalic acid, 
citric acid, suinhosuccinic acid, chloracct‘c acid, 
furoic acid. chlorpropionic acid, nicotinic acid, - 
mclissic acid or mixtures of there ac‘ds. The fatty 
ac‘ds available for use in the present process in 
clude lauric acid_ oleic acid. ricinoleic acid, 
stearic acid. myristic acid. palmitic acid, linoleic 
acid, mixed coconut oil fatty acids, mixed tallow 
fatty acids or mixtures of these acids. 
The process of the invention is adaptable to 

the preparation of metal salts of mixed organic 
acids. wherein each molecule of the salt com 
prises a polyvalent metal cation constituent and 
at least two types of anion constituents. The 
metal cation constituent of the salt product has 
at least one valence attached to a carboxylic acid 
anion constituent and at least one valence at 
tached to the anion constituent of another or 
ganic acid. Such other organic acid may be an 
other carboxylic acid (as set forth supra) or 
other carbylic acid, including dithionic and car 
bazylic acids; and organic-substituted, polybasic, 
inorganic acids may be suitably employed, in 
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eluding acids wherein the organic part of the 
group may be aromatic, aliphatic, alicyclic or 
heterocyclic. monobasic or polybasic, saturated 
or unsaturated, straight or branched chain, sub 
stituted or unsubstituted, and the inorganic acid 
part of the group is preferably an oxygen-con 
taining acid anion, including sulphates and sul 
phonates, borates and sulpho-borates, ortho-, 
tetra- pyro- and polymetaphosphates, phosphites, 
etc. 

Careful control of the proportion of free alkali 
employed‘ in the reaction mixture is important in 
the process. The free alkali may be introduced 
as caustic alkali, soda ash, sodium bicarbonate, 
ammonium hydroxide or other alkaline agents, 
but is conveniently calculated as free sodium hy 
droxide. Although the ratio of water-soluble met 
al salt to free alkali or the ratio of acid to water 
soluble metal salt has a bearing upon the nature 
of the product, it has now been found that 
changes in the ratio of acid to free alkali are 
particularly important in determining the prop 
erties and characteristics of the water-insoluble 
metal salt product. 
In the preparation of aluminum soaps, for ex 

ample, by reacting a sodium soap solution con 
taining free sodium hydroxide with a solution of 
aluminum sulphate, the free alkali in the ratio 
refers to excess sodium hydroxide present in the 
soap solution, without regard to the sodium hy 
droxide combined as neutral soap, while the 
acid of the ratio is the combined fatty acid and 
is calculated as fatty acids, not as soap. 
The pH of the reaction mixture will, of course, 

be dependent in large part upon the propor 
tion of free alkali employed. Thus, in the case 
of aluminum soaps, since more alkali is required 
for the formation of a dihydroxy soap than for 
the preparation of a monohydroxy soap, the pH 
of the mixture is normally higher in the former 
case than in the latter. For certain purposes, 
a mixture of mono- and di-hydroxy aluminum 
soaps is prepared, and it is a feature of the in 
vention that a desired composition of mono 
and di-hydroxy soaps, whether of a single fatty 
acid or of a mixture of fatty acids, can be pro 
vided; such compositions can then be reproduced 
at will in the present simultaneous mutual con 
tacting process by reproducing the same propor 
tions of reactants. 

If desired, any given composition can be re 
produced on a large scale by a simple modi?ca 
tion of this method. The pH of a reaction mix 
ture of desired composition is ascertained, and 
thereafter a soap solution containing a soluble 

‘ soap and free alkali in required proportion and 
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a metal salt solution of approximately required 
strength proportional to the soap solution are 
used. A pH meter or indicators can be employed 
to control the proportioning of the two solu 
tions and thereby to provide the desired composi 
tion in the reaction vessel. 
One of the forms in which metal soaps, espe 

cially aluminum soaps, are commonly used is as a 
gel. Such gels are prepared by contacting a sub 
stantiaily anhydrous metal soap with a suitable 
vehicle, such as alcohols, ethers, esters and hy 
drocarbons. The gelling tendency is more pro 
nounced in admixture with hydrocarbons, and 
aliphatic hydrocarbons produce, in general, stiff 
er gels than do aromatic hydrocarbons. It has 
now been found that the ratio of fatty acid to 
free alkali (i. e.. alkali reserve) in the soap solu 
tion and the pH at which the product is pre 
pared are controlling factors in determining the 
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physical characteristics of the gel produced, as 
well as its time of setting. 
Aluminum soaps produced by the process of 

the invention are capable of taking up an amount 
of a light petroleum fraction of about the order 
of twenty times their own weight. When a suit 
able aluminum soap is prepared from a mixture 
of equal parts by weight of naphthenic acid, oleic 
acid and the fatty acids of coconut oil on- the 
basis of a fatty acid-free alkali ratio of about 15 
to about.20, and preferably about 16.5 to about 
19.0, admixture of the soap with a gasoline pe 
troleum fraction gives a clear adhesive and plas 
tic gel; the pH value of the reaction mixture is 
usually of the order of about 7.5. A fast-set 
ting gel which is lacking in plasticity and adhe 
siveness and which crumbles easily may be formed 
in the same manner with sufficient free alkali 
present to give a fatty acid-free alkali ratio be 
low about 15; in general, a pH of about 8.5 is ap 
propriate for this reaction mixture. Aluminum 
soaps thus prepared are “granular and are suitable 
for-many uses, including cosmetics. When em 
ploying soaps prepared by the process of the 
present invention, it is noteworthy that clear, 
unclouded gels can be produced. When using 
fatty acid-free alkali ratios appreciably below 
15 for the preparation of the aluminum soap, gels 
formed therefrom tend to lack cohesiveness, dis 
crete and swollen particles being obtained. With 
the ratio of fatty acid to free alkali above about 
19.5, a sticky aluminum soap is produced, and, 
with said ratio above about 20, a product of 
rubbery consistency is obtained. In all of these 
cases, the pH of the slurry is adjusted to about 
5.5 after reaction to induce coagulation of the 
aluminum soap, as will be described infra. 
After precipitation of the desired metal salt, 

say an aluminum soap, it is preferred to acidify 
the reaction mixture for the purposes of coagulat 
ing the precipitate and of destroying any slight 
excess of soluble salt. such as sodium soap, which 

An adjustment of the 
pH thus results in a soap having an open. grainy 
structure, which can be readily filtered and 
washed. In selecting an acid for acidi?cation of 
the reaction mixture, an acidic material stronger 
than the fatty acid of the soap formed is used. 
Such acidic material includes mineral acids, many 
organic acids. and various inorganic salts. The 
following acids have proved satisfactory for this 
purpose: acetic acid. hydrochloric acid. sulphuric 
acid, etc. Among the acidic salts which may be 
employed are those which are useful as starting 
materials for providing the metallic cation of ' 
the product. such as (in the case of aluminum 
soap) aluminum chloride, aluminum sulphate, 
aluminum acetate, etc., corresponding acid-act 
ing, water-soluble saltsof other metals also be 
ing suitable. The acidi?cation of the reaction 
mixture permits greater facility in handling the 
precipitate, as mentioned supra in connection 
with the washing operation, since, if the pH is 
not adjusted, the metal salt product has a ten; 
dency to clog in the filters. in general, it is pre 
i'erred to reduce the pH to below 6.5,}say to a 
value of about 5 to about 6, although lower and 
higher values have also been found satisfactory, 
depending upon the product desired. 
In continuous operation, it is desirable to pro 

vide, a period of ageing after ?nal pH adjust 
ment (1. e., after acidi?cation) as an aid to the 
?ltering and washing operations. About five to 
?fteen minutes is su?icient for this purpose, and 
about ten to twelve minutes’ ageing has given 
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particularly satisfactory results. Although a 
longer ageing period than ?fteen minutes ap 
pears to have little, if any, effect on the eiiiciency 
of the ?ltering or washing operations, a further 
period of ageing, either before or after ?ltration 
and washing, is preferably employed as an aid 
to the drying operation. Such additional ageing 
may vary widely in time, and improvements in 
drying have been observed for ageing periods 
from twenty minutes to twenty hours and longer. 
After acidi?cation, with or without ageing, the 

precipitated salt is separated from ‘the solution 
by any means desired, such as ?ltration, centri 
fuging, settling and decantation, etc. The pre 
cipitate is thoroughly washed with water and 
is then dried in any of several ways. It has been 
found that the product of the present process is 
more adaptable to certain drying procedures than 
was the prior art product. The method of dry 
ing is selected which is best adapted to the phys 
ical form in which it is desired to provide the 
product, and it may be produced, after re-slurry 
ing, as spray-dried particles, or may be extruded 
in ?laments, or may be roll-dried into sheets or 
ribbons. The product in any of these forms may 
be passed to drying trays or conveyors for further 
drying, or the grain, as ?ltered and without in 
termediate drying, may be spread directly on said 
trays or conveyors. 
The following examples are merely illustrative 

of the present invention, and it will be under 
stood that the invention is not limited thereto. 

Example I 

An aqueous solution containing 27.4 grams of 
potassium hydroxide in 4&0 cubic centimeters 
of water is reacted with 100 grams of oleic acid. 
After the oleic acid is neutralized and goes into 
solution, the volume is diluted with water to 900 
cubic centimeters. A solution containing 24.8 
grams of aluminum sulphate in 900 cubic centi 
meters of water is prepared, and the two‘ solu 
tions are run simultaneously into a mixing vessel 
furnished with an agitator. equal volumes of the 
solutions being run into the vessel in' unit time. 
The slurry formed has a pH of 7.4, and. after 
all of the two solutions have been introduced, 
additional aluminum sulphate solution is added 
to lower the pH to 5.5. The precipitate. now 
coarse and grainy. is transferred to a Buchner 
funnel and is there ?ltered and washed with 
water. The washed precipitate is spread out to 
dry and comprises an improved aluminum oleate 
soap. The product is a white, granular solid hav 
ing a waxy texture. 

Example l’! 

A solution containing a mixture in approxi 
mately equal parts by weight of sodium naphthe 
nate, sodium oleate and the sodium soaps of the 
mixed fatty acids of coconut oil and containing 
excess sodium hydroxide is run into an open 
reaction pot at a rate equivalent to about 23 parts 
by weight of soap and about 1.3 parts by weight 
of sodium hydroxide per minute. Simultane 
ously, an aqueous solution“ of aluminum sulphate 
is also run into the pot at a rate equivalent to 
11.1 parts of anhydrous aluminum sulphate per 
minute. The two solutions are contacted in the 
pot with the aid of strong agitation. which thor 
oughly mixes the incoming reactants. There the 
reaction is brought to substantial completion, and 
the aluminum soaps are precipitated. sodium sul 
phate being dissolved in the liquid portion of the 
mixture. The mixture, which has a pH of ‘7.5, 
continuously ‘overflows into a mixing vessel, and 
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a sumcient amount of the aluminum sulphate 
solution is run into this vessel to reduce the pH. 
to a value of 5.5 After approximately six minutes 
in the mixing vessel. the over?ow passes to an 
ageing tank. in which it is retained for anaddi 
tlonal six minutes. It then passes to the ?lter 
surface of a continuous belt ?ltering device. 
Water is sprayed upon the soap on the moving 
surface, and the precipitated soaps are thor 
oughly washed thereby. They are subjected to 
vacuum ?ltration. which removes water and sol 
uble impurities from the precipitate through the 
?lter body. ' 
The ?ltered aluminum soap passes to a set of 

rolls, where a further quantity of water is 
squeezed out and where the soap is spread into 
a thin sheet and is cut into ribbons. The rib 
bons are spread upon a conveyor of a continu 
ous drying device. and the aluminum soap passes 
through the dryer in about twenty minutes at a 
temperature of some 210° C. The dried soap, 
having a moisture content of 0.3%, is then pul 
verized. The product is light tan in color, is 

' granular in iorm and has a rubbery consistency. 
When contacted with gasoline, it swells in a short 
time (about ‘three minutes) to form a clear, ho 
mogeneous, adhesive and plastic gel. 

Example III 

About 100 grams of fatty acids comprising 
equal parts by weight of (a) naphthenic acid, (b) 
oleic acid and (c) the mixed fatty acids of coco 
nut oil are stirred into an aqueous solution con 
taining 17.65 grams of sodium hydroxide. The 
acids are neutralized and go into solution. and 
thereafter the volume of the solution is made up 
to 660 cubic centimeters. An aqueous solution 
oi 25.2 grams of aluminum sulphate is also made 
up to 660 cubic centimeters with water, and the 
two solutions are simultaneously run into a fix 
ing vessel at substantially equal volumetric rates. 

1 ‘The solutions are promptly and thoroughly con 
tacted with the aid of stirring, and the resulting 
slurry has a pH of 7.2. After running in the 
materials, the pH is reduced to 5.1 by the intro 
duction of additional aluminum sulphate solu 
tion. The product is in the form of rubbery curds 
of creamy color. 

Example IV . 

Following the procedure of Example 111, 9 
grams of the mixture of fatty acids described in 
Example III are added to an aqueoussolution 
containing 22.4 grams. of sodium hydroxide, and 
the solution is diluted with water to 600 cubic 
centimeters. An aqueous solution of 28.8 grams 
of aluminum sulphate in 600 cubic centimeters is 
also made up, and the two solutions are simul 
taneously run together into a mixing vessel at 
equal‘volumetric rates and are there promptly 
contacted. A slurry having a pH value of 7.6 is 
formed, and additional aluminum sulphate solu 
tion is introduced to reduce the pH to 5.5. A very 
fine, white precipitate is formed. and, on trans 
fer to a Buchner funnel, the precipitate ?lters 
very slowly, some of the'material passing the 
?lter. The precipitate is found to be easily 
washed and is then dried. Upon contacting the 
dried product with gasoline, a setting time for 
formation of a gel of some ?fty minutes is re 
quired, and the resulting gel is very short, lack 
ing plasticity and cohesiveness. 

Example V 
Following the procedure of Example III, 75 
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Example III are added to an aqueous solution 
containing 18.3 grams of sodium hydroxide, and 
after neutralization and solution of the acids. sui 
?cient water is added to bring the volume to 600 
cubic centimeters. An aqueous solution 01' 24.95 
grams oi' anhydrous ferric chloride is also made 
up to 600 cubic centimeters, and the two solutions 
are simultaneously run into a mixing vessel at 
equal volumetric rates. The materials are 
promptly and thoroughly contacted, and the re 
sulting slurry has a pH value of 7.5. Addi 
tional ferric chloride solution is added to the 
slurry in suincient amount to reduce the pH to 
5.5. The material is then transferred to a Buch 
ner funnel, where it is ?ltered and washed. The 
resulting iron soap product is composed of dark 
brown grains of substantially uniform size. 
Various metal salts of this invention can be 

used for many purposes. They may be employed 
as and for greases and other lubricants; varnish 
bases; paints. including pigments and ?llers: 
paint driers; siccatives; thickeners; printing inks: 
wax stencil papers; rubber substitutes and other 
compositions for molded articles. such as phono 
graph records; gels for solid fuels, wave setting, 
and other uses; ?llers for paper; sizing compo 
sitions for paper. wallboard, etc.; linoleum: wa 
tar-proo?ng compositions; coating compositions 
for metals, enamels, linoleum, wood, stone. paper, 
electrodes. glass. bricks and concrete, etc.; ?re 
preventive compositions; compositions for the 
prevention of logging; insulating compositions; 
frothing agents in the ?otation of ores; emulsi 
tying agents; textile sizing agents for glass ?bre, 
cotton, silk or other woven or matted fabrics: 
?exibilizing agents for fabrics; impregnating 
agents for ?bre containers; egg preserving com 
positions; stumng compositions for gaskets and 
diaphragms, and like agents. 

Reference is made under the provisions of 
Rule 43 of the Rules of Practice in the U. S. Pat 
ent Oiiice to our co-pending divisional applica 
tion Serial No. 695,554, ?led September 7, 1946, 
“Aluminum soaps and their preparation." 
Although the present invention has been de 

scribed with reference to particular embodiments 
and examples, it will be apparent to those skilled 
in the art that variations and modi?cations of 
this invention can be made and that equivalents 
can be substituted therefor without departing 
from the principles and true spirit of the inven 

_ tion. 
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We claim: 
1. A process for preparing metal salts of or 

ganic carboxylic acids which comprises contact 
ing an aqueous solution of a salt of an organic 
carboxyllc acid with an aqueous solution of a 
water-soluble salt of a. metal giving a substan 
tially water-insoluble salt of said organic car 
boxylic acid, and maintaining the ionic constitu 
ents of said water-insoluble salt in the contact 
ing solutions in substantially stoichiometric pro 
portions. 

2. A process for preparing polyvalent metal 
salts of organic monocarboxylic acids which com 
prises contacting a stream of an aqueous solu 
tion of a salt of an organic monocarboxylic acid 
containing free alkali with a stream of an aqueous 
solution of a water-soluble salt of a polyvalent 
metal giving a substantially water-insoluble salt 
of said organic monocarboxylic acid, said streams 
being mutually contacted at relative rates ap 
proximately equal to their stoichiometric propor 
tions in a desired reaction, whereby a slurry con. 

grams oi the mixture of fatty acids described in 7d taining a precipitated substantially water-insolu. 
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ble metal salt of the organic monocarboxylic acid 
is formed. 

3. A continuous process for preparing poly 
valent metal salts of organic monocarboxylic acids 
which comprises establishing a slurry containing 
a precipitated substantially waterainsoluble poly 
valent metal salt of an aliphatic monocarboxylic 
acid, introducing into said slurry ‘at approxi 
mately equivalent predetermined stoichiometric 
rates aqueous solutions of a salt of an aliphatic 
monocarboxylic acid, an alkaline agent and a 
water-soluble salt of a polyvalent metal which 
reacts with the water-soluble salt of the all 
phatic monocarboxylic acid to produce a sub 
stantially water-insoluble salt of said aliphatic 
monocarboxylic acid and the polyvalent metal, 
said water-soluble polyvalent metal salt solution 
being introduced into the slurry separately from 
the'solution of the salt of the aliphatic mono 
carboxylic acid, removing a portion of said slurry, 
and recovering the precipitated polyvalent metal 
salt from said removed slurry. 

4.51 continuous process for preparing poly 
valent metal salts of aliphatic monocarboxylic 
acids which comprises establishing a slurry con 
taining a precipitated substantially water-insolu 
ble polyvalent metal salt of an aliphatic mono 
carboaylic acid, continuously introducing into 
said slurry at approximately equivalent stoichio 
metric rates and with agitation an aqueous solu 
tion of a salt of an aliphatic monocarboxylic acid 
containing free alkali and an aqueous solution of 
a water-soluble salt of a polyvalent metal which 
reacts with the water-soluble salt of aliphatic 
monocarboxylic acid to produce a substantially 
water-insoluble salt of said aliphatic monocar 
b-oaylic acid and the polyvalent metal, continu 
ously removing a portion of said slurry, slightly 
acidifying said removed slurry to a pH below about 
6.5, ?ltering said acidi?ed slurry to recover the 
precipitated polyvalent metal salt of the mono 
carboxylic acid, and washing and drying said pre 
cipltated salt. 

5.14 continuous process for preparing poly 
valent metal salts of aliphatic monocarboxylic 
acids which comprises establishing a slurry con 
taining a precipitated substantially water-insolu 

‘ ble polyvalent metal salt of an aliphatic mono 
carboxylic acid, continuously introducing into 
said slurry at approximately equivalent stoichio 
metric rates and promptly contacting aqueous 
solutions of a salt of an aliphatic monocarboxylic 
acid, an alkaline agent and a water-soluble salt 

polyvalent metal giving a substantially 
waterdnsoluble salt of said aliphatic monocar 
boaylic acid, at least said polyvalent metal salt 
solution being separately introduced, continu 
ously removing a portion of said slurry at a 
volumetric rate approximately equal to the volu 
metric rate of introduction of said aqueous solu 
tions, continuously acidifying said removed slurry 
to a pH of about 5 to about 6, ?ltering said acidi 
?ed slurry to recover the precipitated polyvalent 
metal salt, and washing and drying said precipi 
tated salt. ‘ 

6. The process set forth in claim 5 wherein a 
time-“interval of at least five minutes is provided 
between the steps of acidifying and ?ltering the 
removed slurry. 

' 7. A continuous process for preparing metal 
soaps ‘l hich comprises establishing a slurry con 
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id 
taining a precipitated substantially water-in 
soluble polyvalent metal soap of a fatty acid hav 
ing about twelve to about twenty carbon atoms 
per molecule, continuously agitating the slurry, 
continuously introducing into said slurry at ap 
proximately equivalent stoichiometric rates an 
aqueous solution of a water-soluble salt of said 
fatty acid containing free alkali and an aqueous 
solution of a water-soluble salt of the polyvalent 
metal, continuously removing a portion ‘of said 
slurry, slightly acidifying said removed slurry to 
a pH below about 6.5, ?ltering the acidi?ed slurry 
to remove the precipitated polyvalent metal soap, 
and washing and drying said precipitated metal 
soap. 

8. The process set forth in claim 7 wherein the 
slurry established contains a precipitated sub 
stantially water-insoluble ferric soap of a fatty 
acid, having about twelve to about twenty carbon 
atoms per molecule and wherein the aqueous solu 
tion of a water-soluble salt of a polyvalent metal 
introduced into said slurry is an aqueous solu 
tion of a water-soluble ferric salt. 

9. The process set forth in claim '7 wherein the 
slurry established contains a precipitated sub 
stantially water-insoluble cupric soap of a fatty 

‘ acid having about twelve to about twenty carbon 
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atoms per molecule and wherein the aqueous so 
lution of a water-soluble salt of a polyvalent metal 
introduced into said slurry is an aqueous solu 
tion of a water-soluble cupric salt. 

101 The process set forth in claim 7 wherein the 
slurry established contains precipitated zinc 
stearate and wherein the aqueous solutions in 
troduced into said slurry are the aqueous solution 
of a water-soluble salt of stearic acid contain 
ing free alkali and the aqueous solution of 'a 
water-soluble zinc salt. 

11. A process of producing water-insoluble 
polyvalent metal salts of aliphatic monocarbox 
ylic acids having predetermined chemical com 
positions and characteristics which comprises 
contacting a stream of an aqueous solution of 
a salt of an organic monocarboxylic acid with 
a stream of an aqueous solution of a salt of a 
polyvalent metal giving a substantially water 
insoluble salt of said organic monocarboxylic 
acid, said streams being contacted, at a rate in 
which the polyvalent metal in the polyvalent 
metal salt and the monocarboxylic acid radical 
are equal to their proportion in the desired prod 
uct, stirring the streams upon contact, acidify 
ing the reaction mass and separating the precipi 
tated polyvalent metal salt of the monocarboxylic 
acid from the solution. 

ARTHUR IRA GEBHART. 
JOHN ROSS. ' 

REFERENCES CITED 
The following references are of record in the 

file of this patent: 

UNITED STATES‘ PATENTS 
Number Name Date 
2,267,148 Boner ____________ __ Dec. 23, 1941 
2,252,658 Bigelow __________ __ Aug. 12, 1941 
2,221,975 Kinzie ___________ __ Nov. 19, 1940 
2,211,139 Licata ____________ __ Aug. 13, 1940 
2,245,846 Ayres _____________ __ June 17, 1941 
1,010,017 Crsislwlm _________ __ Nov. 29, 1911 


