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~ This invention relates to a method of prepar-
. ing mixtures of hydroxy metal soaps in vehicles
and while capable of use in the production of
soaps of various metals, is especially useful in the
preparation of hydroxy copper naphthenates
alone or in combination with other metallic soaps
including normal copper naphthenates. Thus
it is possible to obtain, for example, hydroxy cop-
per naphthenate soaps of practically any de-
sired hydroxy content.

In my previous Patent No. 2,116,321, dated
May 3, 1938, I described the preparation of hy-
droxy metal soaps including hydroxy copper
naphthenate in such manner that the end pred-
uct was generally in dry pulverulent form. This
required, in the course of the incorporation of
such hydroxy metal soaps into other composi-
tions, mechanical grinding or other steps, so as
“to bring about proper dispersion of the hydroxy
soap in the associated composition. This pro-
cedure is attendant with certain difficulties. Itis
well known that grinding of pulverulent matter
is a laborious and relatively expensive operation
and often requires special apparatus including
dust collecting apparatus, etc. Furthermore, the
production of the hydroxy metal scaps in pul-
verulent form requires drying equipment of rela-
tively large floor area and the drying operation
usually requires a protracted time cycle. ¥ol-
lowing the drying, the hydroxy metal soap has
to be comminuted by such means as grinders,

sifters, etc. in order to yield a substantially uni-

form pulverulent material. In addition to these
drawbacks, it is also necessary to select the raw
material components carefully, so that the re-
sultant composition is non-sticky, and will not
tend to agglomerate. Moreover it is necessary
that water remaining from the double decompo-
sition reaction be substantially removed in order
to permit the proper functioning of the end
product. This has been accomplished by me-
chanical drying.

I have found that all of the above mentioned
disadvantages accruing to the production and
use of pulverulent hydroxy metal soaps, may be
substantially eliminated through the employment
of the present invention next to be described.

In carrying out the present invention in its
preferred practical form, I employ three solutions
A, B and C: Solution A representing an aqueous
solution of an alkali soap of a predetermined
organic water-insoluble acid, together with free
and unreacted alkali hydroxide, and Solution B
representing an ageous solution of the water-
soluble salt of the selected heavy metal. When
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these two solutions are brought together under
agitation, there is formed the hydroxy metal soap
of such metal and acid. This hydroxy metal soap
precipitates out in the form of a water-insoluble
magma. It is separated from the by-product
salts and a large portion of the water by mechan-
ical means, such as filter pressing. The magma
may also receive subsequent water washings to
free it entirely from the by-product salts.

Tt is also within the purview of this invention
to eliminate at this stage of the method the re-
moval of any of the water and/or the said by-
product salts.

Following this the magma is then mixed under
agitation with Solution C which is preferably
wholly or in part volatile. Ordinarily it is pre-
ferred to employ for this purpose a vehicle in-
cluding a volatile solvent because this aids in the
subsequent removal of water.

The vehicle employed may be selected from
a broad range. For example, I have found it
very satisfactory to employ as a vehicle a petro-
leum solvent, known under the trade name
“Sovasol.” Likewise, I have satisfactorily em-
ployed coal tar hydrocarbons, e. g., xylol.

The solvent may be selected from the broad
class of organic substantially water-insoluble
liquids which are employed in the arts, generally,
as solvents, such as paint solvents, rubber sol-
vents, etc. They are not necessarily a solvent
for the hydroxy metal soaps forming part of
the magma to which I have referred.

The mixture of the hydroxy metal soap magma
in said vehicle is thereupon subjected to the ac-
tion of heat to effect a dehydration operation.
This may be carried out at atmospheric pressure
or in vacuo, and I have found that under these
conditions, the water present in the hydroxy
metal soap magmag will distill off readily and
completely, leaving behind the hydroxy metal
soap in finely dispersed form in the vehicle.

1t is necessary during the dehydration opera-
tion that there is continually present a part or
all of the vehicle associated with the hydroxy
metal soap so that, as the operation proceeds,
the soap becomeg thoroughly dispersed through-
out the vehicle. Aside from this critical factor,
the actual amount of vehicle employed may vary
within wide limits depending upon conditions.
It has been found expedient in some cases to re-
turn continuousiy to the reaction apparatus those
portions of the volatile vehicle which distill off
with the water, so as to maintain within the re-
action kettle substantially uniform conditions.

The material produced at the conclusion of
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the dehydration or drying step may contain dif-
ferent amounts of vehicle, so as to be in the form
of g relatively thick paste or in the form of a
pourable liquid, depending upon what is desired
for particlar uses, or if it comes from this opera-
tion in the form of a thick paste, it may be dil-
uted with further amounts of the vehicle as it
may be desired. In any event, the degree of dis-
persion attained by the procedure of this inven-
tion is superior to that which may be obtained
by mechanically dispersing the pulverulent hy-
droxy metal soap in the same vehicle.

I have referred to the production of a soap
of a single metal during double decomposition
steps deseribed. I may, however, if so desired
effect double decomposition of a plurality of
metals at the same time or, if desired, I may
carry out double decomposition as described for
one metal and also the same steps in connection
with one or more additional metals, and there-
after commingle or bring together the resulting
magma of the several metals before jointly de-
hydrating them in the drying step which I have
described.

I have also referred to the use of a water-
insoluble organic acid, in the production of the
hydroxy metal soap according to this invention.
I do not limit this invention to the use of a single

acid alone, but may employ a plurality of such-

acids for this purpose. The acids employed are,
however, substantially water-insoluble and sub-
stantially non-volatile and should be such as to
form the water-insoluble hydroxy metal soaps.
They can be aromatic acids, such as para~chlor-
benzoic acid, aliphatic acids, such as oleic acid,
linseed oil fatty acids, and cyclic acids, such as
naphthenic acid. Tall oil may also be used for
this purpose.

The formation of the hydroxy metal soap in
form of its water magma has been described as
the initial process step of this invéntion. If is
possible, however, te precipitate first either a
hydroxy metal soap of greater basicity than is de-
sired in the dehydrated product or it is also fea-
sible to precipitate the straight hydroxide of the
metal. In these cases, it is possible to include
in the vehicle employed in drying, a sufficient
amount of the organic acid to react with the
metal hydroxide or hydroxy metal soap of the
metal present, so as to bring about the desired
hydroxy content of the dehydrated product.

The production of a wide variety of metal soaps
may be accomplished by the method of this in-
vention according to the metals which enter

into the reaction. For example, I may use such :

metals as copper, zinc, lead, cobalt, manganese,
iron and generally the other heavy metals which
are capable of forming water-insoluble hydrox-
ides.

For the purpose of concrete example, I shall
now describe the production of a hydroxy copper
naphthenate soap useful for various purposes,
but more particularly as a fungicidal and insec-
ticidal agent. This compound may also form a
component part of orchard sprays for pest con-
trol. .
ExAaMpPLE 1
Solution A

Pounds

Water 1,200
Aqueous sclution of caustic soda of 25%

strength

Naphtheénic acid (acid No. 210) oo
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Solution B
. Pounds
Copper sulphate crystals (25% copper)....- ~19C
Water—.._.. e ————————————— 70C

Solutions A and B were commingled under agi-
tation. The hydroxy copper naphthenate which
was formed precipitated out in the form of a
water-insoluble magma. The entire reaction
mixture was then filter pressed to remove the
larger portion of the water. The hydroxy metal
soap magma remaining in the filter press was
washed to remove the by-product salts. The hy-
droxy metal soap magma containing approx-
imately 70% water was then incorporated under
agitation into the following vehicle which may
be referred to as:

Solution C
Pounds
Sovasol (a volatile petroleum distillate sol-
vent manufactured By The Standard Oil
Co. of New York)

The mixture of Solution C with the hydroxy
metal naphthenate magma was heated under
agitation in a closed kettle to a temperature of
approximately 100° C. The water was thus dis-
tilled off together with a portion of the volatile
petroleum distillate solvent, & part of which sol-
vent upon condensation was fed back into the
kettle. .

The foregoing example contained 259 Ibs. less
naphthenic acid than the normal compound
would require. On a percentage basis, it con-

0 tained 33% of the amount required to form the

normal compound.

The dehydration of the hydroxy metal naph-
thenate soap during this dehydration step was so
complete that upon completion, there was pres-
ent less than 1% of water in the end product.
‘The end product, in the approximate amount of
264 1bs., constituted a mobile mixture of the hy-
The
consistency was that of a heavy, but flowable
liquid. The concentration of the hydroxy metal
soap was T0% (metal content approximately
18%), the balance being the petroleum distillate
solvent.

It was particularly notable that in the end
product, the resulting mixture of the metallic
soap was practically of colloidal fineness in dis-
persed form—in fact, much finer and complete
than could possibly be obtained by mechanical
means. This is an important factor because,
generally speaking, the efficiency of many com-
positions, particularly. fungicides, depends upon
very fine state of dispersion.

1t is to be noted that the end product is a true
hydroxy copper naphthenate because it has been
formed through the double decomposition of cop-
per sulphate with the combination of alkali naph-
thenate soap and free alkali hydroxide. More
specifically, in the reaction referred to, there was
present approximately 140 pounds of free and

‘unreacted aqueous sodium hydroxide solution of

256% strength, or more than 50% of the total
amount of sodium hydroxide introduced into the
reaction. . :

The reaction carried out in the example just
given was at atmospheric pressure, although, if
desired, it may be carried out in vacuo.

In the example given, all of the acid which
entered into the reaction was incorporated in
Solution A. I have found it possible, however,
and in some cases desirable, to incorporate part
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of the acid to be employed in Solution A and the
remainder in Solution C, the condition being in
every case that the total amount of organic acid
employed is insufficient to form the normal com-
pound and therefore perforce the hydroxy com-
pound must be formed. As exemplary of the
latter procedure, note the following:

EzaMpLE 2
Solution A

Water -
Aqueous solution of caustic soda of 25%

strength ——cccec- - 238

Nephthenic acid (ecid No. 210) eeoccem 50
Solution B :

Pounds

Copper sulphste crystals (25% copper) ——--- 180

Water cccccaeamm -- 700

Solution C

Pounds

“SoVESOl” e 200

Naphthenic acid (acid No. 210) « oo ccco 79

The foregoing example contained 259 1bs. less
nephthenic acid than the normsal compound
would require. On & percentage basis, it con-
tained 33% of the amount required to form the
normal compound.

Yield of the composition: approximately 264
lbs. of dispersion paste, containing 70% totsl
solide—18% copper.

The advantage of the procedure of this exam-
ple i8 that the physical bulking of the hydroxy
metal soap magms in the filter press is reduced
by the omission of part of the organic acid and
this means that a smaller bulk including less
water need be handled in the filfer presses.

The naphthenic acid which forms part of Solu-
tion C reacts completely through the dehydration
cycle, so that the end product, namely, the hy-
droxy copper naphthenate, is identical in com-
position with the copper hydroxy naphthenate of
Example 1 wherein the total amount of naph-
thenic acid was present quring the magma forma-
tion.

BExAMPLE 3
Solution A
. Pounds
Water - e 1,000
50% aqueous solution of ca,ustic 8008 cmue 97
Oleic acid (acid No. 195) .. 120
Solution B
Pounds
Copper sulphate crystals (25% copper) o...- 159
Water .. - -- 600
Solution C
Pounds
Xylol oo 400
Linseed il 100

In the process of dehydration, sufficient xylol
is removed with the water distilling off to yleld
265 Ibs, of a paste composition containing ap-
proximately 64% of the hydroxy soap—15% cop-
per.

The composition represents g dispersion of hy-
droxy copper oleate in a mixed vehicle.

The formula contains 228 pounds oleic acid
less than the normal compound would require
and on a percentage basis, it contains approxi-
mately 34% of the amount ‘required to .form
the normasa! type.

?
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ExAMrLx 4
Solution A
Pounds
Water .- 1,200
& Aaueous solution 25% of caustic soda.--...- 333
Tell oll (acid No, 160) - 200
Solution B
Pounds
10 Copper acetate (32% COPPer) ceewmeme—ee—wa 158
_Water -ca--- 800
Solutton C
Pounds
“Solvesso” #3 (g petroleum solvent) cce—.._- 300
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.In the dehydrating process sufficient “Solvesso”
is removed to yield 408 1bs. of & composition con-
taining approximately 63% of the hydroxy cop-
per soap—12% copper.

The composition represenis & dispersion of
hydroxy copper tallate in a volatile solvent vehi-
cle.

-The formula contains 309 1bs. less tall 011 than.
the normsal compound would require. On a per-
centage basis it contains approximately 39% of
the amount required to form the normal copper-
tallate soap.

EXAMPLE b
Solution A .
Pounds
Water 800
Plake caustic sode, (76% NaaO) ____________ 60
Tall oil 250
Anti-oxident (elpha-naphthol) .. .. 3
(The anti-oxidant being dissolved in the tall oil)
Solution B
. Pounds
Copper sulphate (26% copper) aeeee__. 189
Weater e e 1,200
Solution C
. : Pounds
Naphthenic acid (acid No. 230) o e e 50
Mineral spirits - 400

After the dehydrating process, the weight of
the composition is adjusted to 470 lbs. The
composition then contains approximately 76%
hydroxy copper soap—10% copper. The prod-
uct represents e dispersion of & mixed hydroxy
copper tallate-naphthenate soap, In a volatile
vehicle. The formule contains only 81% of the
amount of tall oil—naphthenic acid required to
form the normel copper sogp.

ExaMPLE
Solutiorn A
Pounds
Water 2,000
25% squeous solution of caustic sodg...ao_ 350
Solution B
- Pounds
Water cemeemcceceeaan 1,500
Copper sulfate (20% cOPPEr) v evcaceaes 285
Solution C
Pounds
Petrolatum —— - 350
Naphthenic acid (acid No. 220) oo oo _ 200

After the process of dehydration, the weight
of the composition is adjusted to 480 Ibs. This
composition which Is in paste form represents &
dispersion of hydroxy copper naphthenate in a
non-volatile vehicle. The metal content of this
paste is approximsately 15%. This formule con-
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tains only 36% of the amount of acid which

would be required to form the normal copper )

soap. .
EXAMPLE 7

1000 1bs. of s hydroxy copper naphthenate dis-
persion paste, prepared as described in Example 1,
are commingled with: - .

2000 1bs. of & mineral spirits solution of nor-
masl copper naphthenate, such solution carrylng
99% copper content.

There is thus obtalned 3000 1bs. of a composi-
tlon representing a combination of g hydroxy cop-
per soap with a normal copper soap—the total
‘copper content of this formula being approxi-
mately 12%.

- ExampLE 8-

500 1bs. of a hydroxy copper soap, obtained as
described in Example 2, Is commingled with:

50 lbs. of normal mercury compound of 209
mercury content. : S

This process. ylelds 5560 lbs. of a composition
representing a combination of a hydroxy copper
soap with & normal mercury compound.

10.
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30% lead. The formula contains only 43% of
the full amount of acld which would be required
to form the normal soap.

- Examrre 11
Solution A
: Pounds
Water 800
256% equeous solution of caustic soda.__.___ 250 -
-Olelc acid (acid No, 195) 200
Solution B :
_ ' Pounds
Water - 1,200
Lead acetate (54% lead) : 300
Solution C
" Pounds
Mineral spirits 500
Petroleum resin
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EXAMPLE 9
Solution 4 .
: - Pounds
Water ——— 1,000
50% squeous solution potassium hydroxide. - 120
Para-chlor benzoic acid. 110
. Solutton B
. Pounds
Copper sulfate (25% CODBELY mmmm e s 100
Zine suliste (23% szine) 43
We' e 50O
Solution C
Pounds
Xylol 300
Neutral rosin oil 8¢

—~

In the pr
is removed
end product.

3285 of dehydrating, sufcient zyiot
the weier to yield 282 lbs, of
This represeats & moblle dispar-

0
5

sion of & mized copper-zine hydroxy scap in @
vehicle. 'The metal conteniz are apnrovimetely:

Percent
Copprer ——-- 10
b4k T R — 4

This formula conteins only 64% of the acid
which would be required to form the normal
soa.ps.

Exavprn 16

Solution 4
Poundg
Flake caustic sods —— 8%
Water - 1,1¢0
Neaphthenic acid (acld No, 240) v oo 220
Hydrogeneated rosin (acld No. 160) e~ 8
Solution B
Pounds
Lead acetate (54% lead) 428
Water 1,200
Solution C
Pounds
High flash naphths 400

The weight of the end product cbtained after
dehydration is adjusted fo 770 lbs. This com-
position represents a dispersion of hydroxy lead
soap of two acids in o voletile vehicle. The
metal content of this formule is approximately

(23
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After the process of dehydrating, the weight
of the resultant end product is adjusted to 650
1ps.  The composition represents a dispersion of
hydroxy lead oleate in a vehicle. The lead con-
tent of the formula is 25%. 'This formula con-
tains only 45% of the full amount of acid re-
quired to produce the normal lead soap.

Exaurrx 12
Solution A
Pounds
Water 2 200
Caustic soda. 57
Nephthenic acld (acid No. 230) _.__________ 160
‘ Solution B
Pounds
Cobealt sulfate crystals (20% cobalty .. 212
Water 800
Soluiton ¢
Panndo
XMineral spirits N caigg
Neutral rosin Oflecemmm e 200

After dehydration; the weight of the end prog-
uetb is adjusted to 845 ibs. The composttion Tepe
resents o dispersion of hydrozy cobalt noph.
thenats in e vehicle, The metel content is sp-
wroximetely 5%. This formuls containg 539
lesg acld than the normsl cobalt nephthenate
would require,

BEAMPLE 18

Solution 4

Pounds
Water : 800
10% aqueous selution of caustic sode_.____ 836
Tell oil (acid No, 160) 15¢

2-ethylhexoic acid (acid Mo, 400y _________ 100 .
Solution, B

Pounds

Iron svlfate (209 iron) 211

Water 50O
Solution C .

) Pounds

Xylol 500

After the dehydration process, the weight of
the resultant end product is adjusted to 525 lbs.
This composition represents a dispersion of hy-
droxy iron soap in a volatile vehicle. The metal
content is 8%. This formula carries only 55%
of the full amount of acids required to form
the normal iron soap. :
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Exampre 14
Solution A
Pounds
Water . 600
Potassium hydroxide 80
Naphthenic acid (acid No, 270) cvceemeaem 170
Alpha nsphthol anti-oxidante...—cace—aee 2
(The anti-oxidant being dissolved in the acid)
Solution B
Pounds
Meanganese sulfate (20% manganese) ~a—— 380
Water 1,400
Solution C
Pounds
Benzoic acid 30
Xylol 400

The weight of the end product, after dehydra-
tion is adjusted to 780 lbs. This composition rep-
resents a mixture of hydroxy manganese naph-
thenate-benzoate in a volatile vehicle. The
metal content is 10%. This formula contains
only 75% of the full amount of acids required to
obtain the normal manganese soap.

ExampLE 15
Solution A

Pounds
1,200
Aqueous solution of caustic soda, 25% con-

centration .o 233
Solution B '

: - Pounds

Copper sulfate crystals. - —ccoceommamunaa 190

Water e e —— 700

Solutions A and B were commingled under agi-
tation. The copper hydroxide which was formed
precipitated out in the form of a water-insoluble
magma. This was then commingled with Solu-
tion C which comprises:

Pounds
“BOVOSOL” <o 200
Naphthenic acid (acid No. 210) - c e ccneec 129

The weight of the end product after dehydrat-
ing was adjusted to approximately 264 pounds.
The end product represents a dispersion of hy-
droxy copper naphthenate in a volatile vehicle.
The formuls contains 70% of the hydroxy copper
naphthenate—18% copper. The composition

carries only 33% of the amount of naphthenic

acid which would be required to form the normel
compound.

The various hydroxy soaps to which I have re-
ferred may be used for a wide variety of purposes.
For example, and without limitation, they may be
employed as fungicides, as active ingredients in
anti-fouling ship bottom paints, as insecticides, as
mildewproofing agents, as catalytic agents, as
paint and varnish driers, ink driers, linoleum
composition driers, as agent to prevent loss of
drying on ageing of paints and other coating
compositions, as wetting agents, ete. .

The metal soaps produced, as hereinbefore de-
scribed, may be used as the sole metallic soap con-
stituent of other compositions as stated, or may
be used in combination with other metallic soaps
in such compositions. For example, as & fungi-

10

16

20

25

30

38

40

45

60

b6

60

a5

5

cide it may be desirsble to employ a combination
of normal copper naphthenate and my hydroxy
copper naphthenate. It is possible for this pur-
pose to mix together copper hydroxy sosp dis-
persion, produced as hereinbefore described, with
a normal copper soap cither in the same or in
different quantities as may be desired. Such 2
mixture may then be further associated with
other ingredients to form, for example, o treating
medium for the fungicidal-water-proofing and
flame-proofing treatment of iextiles.

Another combinsation which has been found to
be of considerable utility comprises a mixture of
the hydroxzy lead naphthenate dispersion of this
invention with other metallic naphthenates pre-
pared by conventional methods, €. g., it may be
desirable to incorporate into a coating composi-
tion, such as a paint, a plurality of metal soaps
which may include my hydroxy lead naphthenate
dispersion and cobalt naphthenate and manga-
nese naphthenate made by conventional methods.

Having thus fully described the invention, what
I claim as new and desire to secure by Letters
Patent is: ‘ .

1. Process of producing a dispersed hydroxy
heavy metal soap in g dehydrated organic vehicle,
which comprises: thermally dehydrating in & sub-
stantially water immiscible organic vehicle an
aqueous magma, comprising the reaction product
of an alkali soap of at least one substantially
water-insoluble non-volatile organic acid, free
alkali hydroxide and a sufficient quantity of wa-
ter-soluble salt of at least one heavy metal to
completely react with the alkali soap and the free
alkali hydroxide, whereby said hydroxy heavy
metal soap is finally dispersed in substantially
insoluble form in said dehydrated organic vehicle.

2. Process of producing a dispersed hydroxy
heavy metal soap in a dehydrated organic vehicle,
which comprises: thermally dehydrating in a
substantially water immiscible organic vehicle an
aqueous magmsa comprising the reaction product
of an alkali hydroxide and a sufficient quantity of
at least one water-soluble heavy metal salt to
completely react with the alkali hydroxide, there
1éing present in said vehicle during said dehydra-
tion step a quantity of at least one substantially
water~insoluble non-volatile organic acid in an
amount insufficient to produce the normal salt of

“such heavy metal but sufficient to produce hy-

droxy metal soap, whereby said hydroxy heavy
metal soap is finally dispersed in substantially
insoluble form in said dehydrated organic vehicle.

3. Process of producing a dispersed hydroxy
copper soap in a dehydrated organic vehicle,
which comprises: thermally dehydrating in a
substantially water immiscible organic vehicle an
agueous magma comprising the reaction product
of an alkali soap of at least one substantially
water-insoluble non-volatile organic acid, free
alkali hydroxide and a sufficient quantity of a
water-soluble copper salt to completely react with °
the alkeli soap and the free alkali hydroxide,
whereby sald hydroxy copper soap is finally dis-
persed in substantially insoluble form in said
dehydrated organic vehicle.

ARTHUR MINICH.



