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Our invention relates to new water insoluble
polyvalent metal salt compounds and to processes
for manufacturing the same. More particularly,
our invention relates to water insoluble polyvalent
metal salt compounds and compositions which are
suitable as siccatives for use with drying oil prep-
arations, lacquers and varnishes, as bodying
agents for lubricating oils or greases and as fun-
gicides for admixture to paints or for the im-
pregnation of cloth.

-One object of our invention is to produce water
insoluble polyvalent metal salt compounds which
are-soluble to-a considerable concentration in dry-
ing -0il preparations, petroleum distillates, tur-
pentine and :other organic solvents and which
form with such solvents highly stable :solutions
free from turbidity or sediment.

Another object of our invention is to provide
salt compounds of the type -specified which in
suitably diluted solutions donot noticeably -affect
the color of the paint or varnish or, in the case of
their use as textile impregnants, of the cloth to
which they are applied.

Still another object of .our invention is to pro-
duce polyvalent metal salt compounds and com-
positions which are capable of being stored for
extended periods without being subject to deteri-
oration.

A further object of our invention is to provide
polyvalent metal salt compounds :soluble ‘in ‘or-
ganic solvents which are -substantially free -of
objectionable odors.

A still further object of .our invention is to
‘manufacture polyvalent metdl salt .compounds
which are soluble in organic solvents and in oils
and which do not precipitate from their oil
solutions on long standinhg, even when the oil
is chilled.

According to the present invention, we accom-
plish these and other obkjects to appear more
clearly -as the .specification proeeeds, by means
of a series of new -compounds -which may ‘be
generically classified as the polyvalent.metal salts
of the acid phosphoric acid esters containing .at
‘least .5 aliphatically arranged .carbon -atoms.

The new compounds according to-cur invention
are obtained by reacting a .compound  selected
from the group consisting of the acid phosphoric
acid esters containing-at least 5 aliphatically ar-
ranged carbon atoms and their water soluble.salts

=0

[

10

15

29

40

45

t
<

2
with a polyvalent metal compound selected from
the group consisting of the oxides, hydroxides,
carbonates and the water soluble salts of the
polyvalent metals.

The term “polyvalent metals,” as used herein,
includes the common divalent and trivalent met-
als, and, particularly, the so-called “polyvalent
drier metals,” i. e. lead, manganese, zinc and
cobalt, the salts of which are the most important
agents for the purpose of accelerating the drying
of autooxidizable oils, paints, 'varnishes, plastic
masses containing drying oils and similar resinous
coating materials. The salts of other polyvalent
metals such as aluminum, calcium, cerium, cop-
per, iron, vanadium, mercury, chromium, nickel
ete.-are less efficient as siceatives, but some of the
alkyl phosphate salts of these latter metals were
found to have valuable germicidal or fungicidal
properties. Other metal salts of this type are
usefil as bodying agents for lubricating oils or
greases, as hardening agents in oleoresinous var-
nishes or as resins, and the present invention is
intended ‘to inélude and to cover all these metals,
since any of them may be used to prepare the
polyvalent metal alkyl phosphates according to
the invention, ‘

‘The acid phosphoric acid esters used in pre-
paring the new compounds according o our in-
vertion may be obtained, for instance, by re-
acting '8 'mdls of 'dleohol with one ‘mol of phos-
phoric anhydride according ‘to the following gen-
eral equation:

OH
| or
s
i I~
. x
-1|>=O HOR 0
e+ HOR — OH
P=0 HOR | OR
I Ve
o iO
OR
OH

As will :be seen, -the product of this reaction
.is a :mixture of primary :and secondary -esters.
By:changing the proportions of the reagents and
the conditions under ‘which the reaction is car-
ried -out, .it .is possible to produce greater or
smaller proportions of primary -and secondary
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orthophosphates, respectively. If desired, pyro-
phosphates can be obtained instead of orthophos-
phates.

The alcohols used in preparing the acid alkyl
phosphates forming one of the starting materials
for the products, and processes of our invention
may be primary or secondary, saturated or unsat-
urated, straight chain or branch chain alcohols
having preferably more than 4 carbon atoms in
the molecule. Suitable alcohols are for instance:
butyl alcohol, amyl alcohol, iso-amyl alcohol, n-
hexyl aleohol, lauryl alecohol, capryl alcohol, oleyl
alcohol, stearyl alcohol, 2-ethyl butyl alcohol, 2.4

dimethyl n-hexyl alcohol, 1 methyl n-heptyl al-"

cohol, 4 methyl-heptyl alcohol, etc. Mixtures of

10

several aleohols may also be used in the prepara- -

tion of the esters.

Generally, the methods for producing the acid
alkyl phosphates are well known in the art as
are the methods for separating the primary from
the secondary alkyl phosphates, if desired, and

these methods do not form part of the present Lo

invention.

'The polyvalent metal salt compounds accord-
ing to our invention may be prepared from pri-.
mary or from secondary alkyl phosphates, or
mixtures of primary and secondary alkyl phos-
phates may be used.

On the whole, the degree of solublhty of the
polyvalent metal salts of the acid alkyl phos-
phates in oils and in varnish thinners, such as
turpentine or ligroin, depends largely upon the
number of carbon. atoms which are present in
the alcohol ‘radicals of the ester. The total
number of carbon atoms in the alcohol radicals
of the alkyl phosphates according to the inven-
tion must be at least 5, but, in order to obtain
a satisfactory solubility of the polyvalent metal
salts in organic solvents, the.polyvalent metal
phosphates containing a single alkyl group should
have at least 5 carbon atoms in the alcohol
radical, while the polyvalent metal phosphates
containing more than one alkyl group should
have at least 4 carbon atoms in each alcohol
radical.

The solubility in petroleum thinners and the
like of polyvalent metal salts according to the
invention, which have been prepared exclusively
from primary alkyl phosphates, is sometimes not
entirely satisfactory, but can be greatly improved
if the phosphate salts are prepared in the pres-
ence of between about 3% and about 15% (calcu-
lated on the weight of the polyvalent metal mono-
alkyl phosphate) of a free aromatic or unsatu-
rated fatty acid containing at least 6 carbon
atoms, such as nhaphthenic acid,  -benzoic acid,
abietic acid, linoleic acid, tung oil acid or the
like. Alternatively, a small amount of such free
acid may be added to the prepared salt to improve
its solubility.

We found, for instance, that the manganous
salt of mono n-hexyl orthophosphate is somewhat
soluble in toluene and hot linseed oil and slightly
soluble in naphtha. However, when this same
salt is prepared in the presence of a quantity of
naphthenic acid amounting to as little as 5%
of the manganous n-hexyl orthophosphate, the
product obtained is definitely quite soluble in
naphtha and other petroleum .thinners.

The effect obtained by preparing various
manganous salts of mono-alkyl phosphates in
the presence of a quantity of naphthenic acid
amounting to 5% of the Welght of the salt is
illustrated in the following
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Table 1
Solubility in naphtha
Salt
No free | 5% naph-
acid |thenic acid
Manganous salt of— ' :
Mono-iso-amyl orthophosphate_ . ... I S
Mono-n-hexyl orthophosphate__........ SS S
Mono-cetyl orthophosphate._._.__. ____ SS S
Mono-lauryl orthophosphate ... ...... PSS S
Mono-capryl orthophosphate._..__._____ I S
Mo§o£2,4 dimethyl n-hexyl orthophos- I sG
phate.
Mono-iso-amyl pyrophosphate. ... __.._. I S
Mono-octyl pyrophosphate_...._...___.. I S
Mono-lauryl pyrophosphate S8 S

I=insgoluble,

S =soluble.

SS=slightly soluble.
PS=partly soluble.
SG=forms gel-like solution,

However, we prefer to prepare our new com-
pounds from acid alkyl phosphates or acid alkyl
phosphate mixtures which consist of or contain
the so-called di~-alkyl orthophosphates

(I)H
P=0
ORy

where Ri1 and Rz are alcohol radicals each con-
taining at least 4 carbon atoms.

The solubility of the polyvalent metal salts
of the dialkyl orthophosphates and of the mix-
tures containing such dialkyl - orthophosphate
metal salts in organic solvents increases generally
with the total molecular weight of the alcohol
radicals present. Thus, the manganous salt
of a di-alkyl ester containing 9 carbon atoms
in the alkyl radicals was found to be only slightly
soluble in naphtha, but the solubility was found
to increase as the manganous salts of esters con-
taining a greater number of carbon atoms in the
alkyl radicals were tested, ‘as shown by the
following

Table 2
1 Sum of C
Solubility N

Salt 5 atoms in
innaphtha | sy ol radicals
Manganous butyl amyl o-phosphate____ 88 9
Manganous di-amyl o-phosphate_______.. S 1o
Manganous di-n-hexyl o-phosphate._____ 8 12

Manganous di-2-ethyl butyl o-phos-

Phate . - o e S 12
Manganous i-amyl-octyl o-phosphate._._ S 13
Manganous butyl-lauryl o-phosphate__._ Vs 16
Manganous butyl-oleyl o-phosphate_.._. Vs 22

SS=glightly soluble.
S=soluble, -
VS8=very soluble.

Similarly, the polyvalent metal dialkyl phos-
phates having two equal alkyl groups are gener-
ally less soluble in organic solvents than the cor-
responding polyvalent metal salts of the dialkyl
phosphates having two different alcohol radicals,
one thereof being equal to the alkyl groups of the
salt to be compared, while the other contains a
greater number of carbon atoms.

Thus, the polyvalent metal salts of iso-amyl-
octyl orthophosphate were found to be generally
more soluble in: Hot-linseed oil, turpentine and
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naphtha than ‘the corresponding saltsof ‘di-amyl
orthophosphate s showhn by the following

Table 3
’ "Hot lin- 1 Turpen- !
Balt ‘seedoil | time | Napntha
Cobaltods di-amyl orthophosphate.| T 88 88
Cabaltous mo-amyl-octyl ~ortho-- . .
phosphate:...:cocoo_ :oo i 8 S S
Mapganous di- amyl orthoph S~ - i
B8S -8 B
phosphate 4008 s 1 Vs
Plumbous di-amyl ‘orthophosphate. s S s
Plumbous iso- a.myl -octyl ortho- N ,
pho! nhafn ________ V8 Vs

T=insoluble.

SS=slightly soluble.

-S=soluble.

VS=vety soluble.

Tt ‘was further found that the presence of &
fraction of a mol of a long chain dlcohd] radical
containing more than 10 carbon atoms, siich -as
an oleyl or steatyl radical, in alkyl phosphates
containing prevaleritly short alkyl gioups, has a
considerable influence -on the resulting solubility
in organic solvents of the polyvalent metal salts
prepared :from-such phosphates.

In order ‘to -test ‘the -drying properties of -our
new compounds, raw linseed 0il was mixed with
0.5% of its weight of lead in the form-of

(1) Plumbous di-amyl orthophosphate.
(2) ‘Plumbous iso-amyl-octyl grthophosphate.

Panels-of each were poured-on glass and set aside

to dry and both showed satisfactory drying prop-

erties.

In .another test, a white.enamel containing 40%
oil was-prepared and then there was added 0.05%
manganese (based on the weight-of the cib) in the
form of
(1) Manganous di-amyl orthophosphate.

(2) Manganous octyl-amyl orthophosplidte.
Each enamel was painted -out on -a panel. The
time required for these panelsto dry at room tem-
perature was as follows:

(1) Tack-freein 27 hours.
(2) Tack-free.in 26 hours.

-According to a specific embodiment of our in-
vention impréved drier- composmons of the naph-
thenie type dre prepared in ‘the form of’ compléx
salts containing more than one acid radieal.
Chemically these new compounds Yeprésent prob-
ably complex etal salts in which one valence of
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the polyvalent metal is bound to:the alkyl .ortho-
phosphate acid radical andanother valence:of the
metal is bound to a'naphthenic acid radical. This
seems tobe the case since-a simple mixture of the
corresponding ‘straight metal naphthenate with
the ‘straight metal salt of the :acid :alkyl phos-
phate ‘was :found to have a solubility in naphtha
or linseed oil ‘different ‘from ‘ahd less than ‘that
of the complex salt-made from the same agids.

The compléx polyvalent metal naphthenates
of ‘the monoacid di-alkyl orthophosphates may ‘be
prepared by themselves or .in‘a mixture contain~
ing between 20% and 60% of the corresponding
polyvalent metal binaphthenate.

The naphthenic acids used in preparing the
new complex salts and salt mixtures ac¢cording
to our invention are the commercial gradeés of
the kind obtained from Californian, Russiah, Ru-
manian or other naphthenic petroleums, and

, should have, preferably, an acid number between

about 250 and 315.

The siccative metal salts ‘and ‘salf mixture
consisting of or containing the polyvalent metal
naphthenates of monoacid di-alkyl orthophos-
phates, differ from the straight naphthenates not
only in their chemical constitution but also in
their physical properties. They are for example
much more soluble in faw linseed oil at low tem-
peratures than the corrésponding straight metal
naphthenates. Furthermore, for instance, the
new complex manganous salts and salt mix-
tures have a pale straw color instead of the char-
acteristic red or dark brown color of the man-
ganese naphthenates which have been known
heretofore. '

"The tendency of the simple polyvalent metal
naphthenates to precipitate from linseed oil is
well known -in the art, and this precipitation is
particularly prominent at lower temperatures.

Our -complex polyvalent metal naphthenates of
the monoacid di-alkyl phosphates and their mix-
tures with polyvalent metal binaphthenates are
much less inclined to -precipitation -and our
straight polyvalent metal salts of monoacid dial-
kyl -phosphates are -almest entirely free of any
tendency to precipitate.

For -instance, 1% solutions in naphtha (ex-
pressed ‘as metal content) of lead naphthenate
and -of ‘several -complex and ‘simple lead -alkyl
phosphates were added to raw linseed oil in-a
proportion to-give:a 0.5% lead content calculated
on the sweight of the-oil. The-oil and-drier mix-
tures were then-placed in a refrigerator-at 13°C.
The results-are shown in the following

Table 4

‘Salt

.Appearance of.oil after chilling to 13° C, for—

24.hours 96 hours
Ph-binaphthenate Heavy precipitation...._-_.- Very Leavy: precipitation.
di-amyl orthophosphnfn Slight précipitation- - ....-- Héavy precipitation.
‘Pb\
naphthénate

mol = e
. iraniyl-octyl ofthopliosphiate. .- —w.oove-on-

Pb

ngplithenate
6.mol.Pb-binaphthenate

- {-gmyl-0etyl orthopHESPHAte. - «onemmeeueees ‘Oil'petie

PE

napht’henate :
ng dl-amyl-orthophosphate,-.

Pb-i-amyl: octyl orthophosphat -

-Oil'almostelear. oo cmeaoas ‘Fditly “heavy precipitation

| ‘S precipitdtion.

| Very shght ‘precipitation.
Oil perfectly clear
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- Beveral methods were found suitable for the
production of :our ‘new polyvalent meta,l alkyl
phosphates and their mixtures.

According to one (cold: reactmn) method .an
acid: alkyl phosphate having at least 5 carbon
atoms is - first neutralized by means: of an- alkali
metal hydroxide, acetate or carbonate, and the
resulting water soluble salt is reacted in an aque-
ous: medium: with g water soluble salt; such:as
the acetate, chloride or sulfate of ‘the selected
polyvalent metal. . The water insoluble metal
alkyl phosphate is formed by double decomposi-
tion as illustrated for instance by the following
equation:

OH
b—o
2 'I\ORI + 2NaOH=
ORs
(I)Na.
2 l\OR‘ + 2(H20) 4+ MnS0s=
Rs
OR:
Zo
O/ \ORz .
M + Nas§Ou 4 2(H20)
0O " OR
N éo
OR:

The: water: insoluble polyvalent metal alkyl
phosphate is then separated from the aqueous
medium which latter retains dissolved therein the
alkali metal acetate, chloride or sulfate.

In one medification of the' process: described,
the reaction is effected in an agitated mixture
of water and an organic solvent, such as for
instance naphtha, ligroin, toluene or the like.
After completion of the reaction, the mixture is
placed in a separatory funnel or is allowed to
stand until two layers are formed which are sep-
arated from each other by decanting, drawing
off of one layer, or the like. The organic solvent
layer contains dissolved therein the polyvalent
metal alkyl phosphate. Alternatively, the mix-
ture may be centrifuged to separate the water
solution of the alkali metal salt from the organic
solvent solution of the phosphate. In all these
cases the dry polyvalent metal alkyl phosphate
may be obtained from its solution by evaporation
of the solvent.

If no organic solvent is added to the aqueous
reaction medium, the polyvalent metal alkyl
phosphate forms a precipitate which can be fil-
tered off or separated in any desired manner from
the aqueous solution of the alkali metal salt.
The precipitate may be washed and dried to yield

the metal alkyl phosphates in the form of pow-

ders or more or less coherent solids.

According to another (hot reaction) method,
an acid alky! phosphate of the type set forth is
heated to a temperature above 120° C. in the
presence of an oxide, hydroxide, acetate or car-
bonate of a polyvalent metal until the polyvalent
metal alkyl phosphate has been formed and the

byproducts of the reaction, such as water, acetic

acid or carbon dioxide, have been evaporated.
The hot reaction may be effected in the pres-
ence of a high boiling solvent, such as kerosene,
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8 .
alkyl phosphate and:the polyvalent metal com-
pound may be fused together in the absence of
any:solvent.

The cold reaction, as well as the hot reaction,
may be carried out in the presence of an aromatic
or:an unsaturated fatty acid having more than
6 carbon atoms in: the molecule, such as for in-
stance naphthenic acid, benzoic acid, abietic acid,
linoleic acid; tung oil fatty acid and the like, or
such acids may be added to the finished product
to increase its solubility. -

If: the polyvalent metal salts to be produced
are those of a diacid alkyl: phosphate, the: quan-
tity of free acid added is preferably between 6%
and 20% by weight of the diacid alkyl phosphate.
However;  if: polyvalent : metal :naphthenates: of
monoacid dialkyl orthophosphates are to be man-
ufactured, it is:desirable to add from ahout 50%
to about 230% by weight of the acid alkyl phos-
phate, preferably in the form of naphthenic acid
or its salts. '

The following examples may serve to: illustrate,
without limiting, our invention:

Example 1

21 g. (0.1 mol) of mono 2,4 dimethyl n-hexyl
diacid orthophosphate: are mixed with 40 .g. (0.2
mol) of a 20% :sodium hydroxide: solution: and
the mixture is diluted with 100 cc. of water. 28 g.
of naphtha are-stirred into:the solution, followed
under counstant stirring by 100.g.-(0.1 mel-ofa
259% aqueous cobaltous acetate solution and 1.3 g.
of naphthenic acid. - The mixture is placed in a
separatory funnel where it forms, upon standing,
two layers. 'The top layer is decanted and washed
with water until it assumes a bluish-purple color.
‘The product obtained is'a slightly ‘acid solution in
naphtha of the normal cobaltous salt of mono-
2,4-dimethyl n-hexyl orthophosphate having a
metal content of about 10% calculated on the
weight -of the solution and of about 20% calcu-
lated on the weight of all the solids. It is useful
as a drier for drying oil paints, varnishes and the
like,

Example 2

16.8 g. (0.1 mol) of mono-iso~-amyl diacid ortho-
phosphate are stirred into 100 g. of an aqueous
solution containing 27.2 g. (0.2-mol) of sodium
acetate - in 72.8 cc. of water. Then, 136 g. (0.1
mol) of a 20% ‘aqueous mercuric chloride solu-
tion are gradually added, and the mixture is
stirred until no further precipitation occurs. The
precipitate is filtered off, washed with water and
dried. 36.7 g. of the normal mercuric salt of
mono-iso-amyl orthophosphate are obtained in
the form of a yellowish powder. 4 g. of abietic
acid are added to and thoroughly mixed with the
phosphate. The resulting product is soluble in

‘organic solvents a,nd useful as a germicide or

fungicide.
' Ezxample 3

173 g. (0.5 mol) of mono-lauryl pyrophosphate
are dissolved in 400 g. kerosene. The solution is

" heated to 150° C. and 39 g. (0.5 mol) of aluminum

hydroxide are added under stirring. The mixture
is kept at about 150° C. and is continuously agi-
tated until, after about one hour, the aluminum

"hydroxide has completely reacted with the phos-

phate and the water of reaction has evaporated.
The residue is-cooled and consists of a stable
solution in kerosene of ‘the aluminum salt of
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Example 4

2.5 g. (0.25 mol) of mono-octyl pyrophosphate
are mixed with 14 g. (0.05 mol) of linolei¢ acid
and the mixture is fused in an open vessel ai
about 200° C. with 87.8 g. (0.4 moal) of zinc ace-
tate until, after about 1% hours, the water and
the acetic acid formed in the reaction have heen
completely evaporated. The resulting fused mass
is soluble in organic solvents and consists of about
96 g. of the zinc salt of mono-octyl pyrophos-
phate in mixture with about 15.5 g. of zinc lino-
leate, The product is useful as a drier. It con-
tains about 23.5% by weight of metal.

Example 5

- 220 g. (2.5 moD) of amyl alcohol and 133 g.
* (0.5 mol) of an alcohol mixture containing ap-
proximately equal parts of oleyl alcohol and
stearyl alcohol are reacted in a closed vessel with
142 g. (1 mol) of phosphoric anhydride. The re-
sulting product is probably a mixture of a pri-
mary and several secondary orthophosphoric
acid esters.

100 g. (0.4 mol) of this mixture are neutralized
with 415 g. (0.3 mol) of a 10% potassium car-
bonate solution in water. Then, 227 g. (0.3 mol)
of a 20% aqueous solution of anhydrous
manganous sulfate are gradually stirred into
the clear solution until no further precipi-
tation is obtained. The precipitate is filtered
off, washed twice with water and heated to drive
off moisture. The residue is a brownish waxy
solid which is completely soluble in naphtha and,
even in highly concentrated solutions, does not
seem to have any tendency to gel. For instance,
a 40% solutlon of the resulting salt mixture in
naphtha does not form a gel upon standing. The
product contains about 14% by weight of metal
and may be incorporated into an autooxidizable
drymg oil composition to accelerate its rate of
drying.

B Example 6

23.8 g. (0.1 mol) of di-amyl orthophosphate are
mixed with 50 g. of turpentine and 11.2 g. (0.1 mol)
of a 509 solution of potassium hydroxide in water
are 'added. The mixture is stirred and 47.6 g. of
an aqueous solution containing 11.9 g. (0.05 mol)
of ni¢kelous chloride are run in. A precipitate is
formed which, when heated and stirred, readily
dissolves into the turpentine. The mixture is
centrifuged to remove the water and a solution
of nickel-di-amyl phosphate in turpentine is ob-
tained. The product can be used as bodying
agent for lubrlcatmg oils.

Example 7

28 g. (0.1 mol) of octyl amyl orthophosphate are
mixed with 50 g. of ligroin and 8 g. (0.1 mol) of
a 509% sodium hydroxide solution in water and
slowly stirred into the resulting solution. 44.6 g.
€0.05 mol) of a 25% adqueous solution of tetrahy-
drate manganous sulfate are run in. The result-
ing precipitate dissolves readily in the ligroin
upon stirring. Thereafter, the mixfure is left
to stand until it has separated into two layers.
The lower layer which consists of an agqueous
sodium sulfate solution in water is drawn off and
the residue is a clear solution in ligroin of the
normal manganous salt of octyl amyl orthophos-
phate.

When the solvent is evaporated, there remains
a dark brown plastic-like solid which is readily
soluble in naphtha, turpentine, drying oils and
the like, The product contains 9% of metal and
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‘der stirring to neutralize the acid groups.

10
has a pronounced accelerating effect on the rate
of drying of drying oil compositions to which
it is added. The color of a 1% solution in naph-
tha of manganous octyl amyl phosphate is con-
SIderably hghter than that of a cor resnondmg
solutlon of manganous naphthenate

Ezxample 8

306 g. (3 mol). of 2-ethyl butyl alcohol are re-
acted in a closed vessel with 142 g. (1 mol) of
phosphoric anhydride. 45g. (0.2 mol) of the re-
siilting. mixed primary and secondary 2-ethyl
butyl orthophosphate are neutralized with 60 g.
(0.3 mol) of a 209 sodium hydroxide solution.
The mixtureis placed in a separatory funnel. 100
g. of naphtha are added and the whole is well
mixed. 150 g. (0.15 mol) of a 25% agqueous
cupric sulfate solution are infroduced in portions
of 15 g..each, shaking well after each addition un-
til no further precipitation is observed and the
precipitate formed has disappeared. The mix-
ture is allowed to separate, and the top layer
containing the copper salt of 2-ethyl butyl ortho-
phosphate is drawn off and washed well. The
product is a clear dark green solution which is
particularly suitable as an impregnant for cloth
to prevent mildewing.

Example 9

149 g. (0.5 mol) of butyl lauryl monoacid ortho-
phosphate are fused in. a heat resistant open
reactlon vessel at a temperauure of about 320°
C. with 149 g. (0.25 mol) of plumbous carbonate,
until the reaction is completed and the water of
reaction has completely evaporated. The resuli-
ing fused mass is soluble in drying oils and other
organic solvents, has good drying properties and
contains about 256% by weight of lead.

Ezxample 10

'124.5 ¢. (0.3 mol) of amyl-oleyl monoacid ortho-
phosphate are dissolved in 200 g. me51ty1ene The

_solution is heated to 160° C. and 7.6 g. (0.05 mol)

of chromic oxide are slowly added under stirring.
The mixture is kept at 160° C. and is agitated for
about 1 hour, i. e. until the reaction has been com-
pleted and ‘the water of reaction has been evapo-
tated. ‘The residue is a solution in mesitylene of
the chromic" salt of lauryl oleyl orthophosphate
containing about 39% solids, with a metal con-
tent of "about 4% by weight of the sohds The
product is sultable as a bodymg agent, for lubri-
catlng oils.
» E.mmple 11

9.5 g. (0.04 mol) of di-amyl monoamd ortho-
phosphate are nuxed with '20.5 'g.(0.16 mol) of
naphthemc ac1d '40'g. (0.2 mol) of a 20% agque-
ous sodlum hydrox1de solut1on are adoed un-
The
reaction product is mixed with 50 g. toluene and
60 g. of a manganous sulfate solution containing
about 25% (15.1 g.=0.1 mol) of anyhdrous man-
A precipitate is formed which
upon stirring goes into solution with the toluene.
The mixture is left standing until two layers are
formed. The top layer is decanted and washed
and consists of a solution in toluene of the nor-
mal manganous naphthenate of di-amyl ortho-
phosphate in mixture with an approximately -
equal weight quantity of normal manganous bi-
naphthenate. The total weight of the solids in
the solution is 35.3 g. or 41% and its metal con-
tent is 5.5 g.=15.6% of the solids. The product
is soluble in drying oils of all types and acts as an
efficient siccative on such oils,
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Example 12

14 g. (0.05 mol. of octyl-amyl monacid ortho-
phosphate are mixed with 13 g. (0.1 mol) of
napthenic acid. The mixture is neutralized with
60 g. of a 10% sodium hydroxide solution in
water containing 0.15 mol of sodium hydroxide.
Then, 105 g. (0.075 mol) of a 20% aqueous cobalt-
ous sulfate solution are added and the mixture is
stirred until no further precipitate is formed.
The water is decanted and the residue, after
washing and drying, consists of a mixiure: of
about 3 parts by weight of the cobaltous naph-
thenate of octyl-amyl orthophosphate with about
1 part by weight of cobaltous binaphthenate.
The mixture is easily soluble in most organic
solvents and in drying oils and forms highly
stable solutions with the latter. It has, in small
percentage quantities, a marked accelerating
effect on the rate of drying of such oils, and, if
added in practical proportions, it does not cause
any discoloration of the drying oils or of coating
compositions containing the drying oils. The
metal content of the salt mixture 1s a,bout
4,5 g.=15% of the solids.

Example 13

19 g. (0.08 mol) di-amyl monoacid orthophos-
phate and 10.3 g. (0.08 mol) naphthenic acid are
fused in an open vessel for about 30 minutes at
150° C. with 19.3 g. (0.08 mol) of lead hydroxide.

The resulting brown waxy plastic, which is the
complex lead naphthenate of di-amyl orthophos-
phate, can be dissolved in naphtha and is an
efficient siccative for drying oils. It contains
about 37% of lead.

Example 14

56 g. (0.2 mol) of octyl amyl monacid ortho-
phosphate and 128 g. (1 mol) of naphthenic acid
are dissolved in 200 g. of xylene. The solution is
heated to 140° C. and 133.8 g. (0.6 mol) of litharge
are slowly added under stirring. The mixture is
kept at 140° C. and is agitated for about 1%
‘hours. The reaction product goes into solution
in the xylene while the water of reaction is evap-
orated. When the reaction is'completed the resi-
due is cooled. The product is a solution in xylene
of a salt mixture consisting probably to about
24 of its weight of the complex lead naphthenate
of octyl amyl orthophosphate and to about 35 of
its weight of lead binaphthenate. The solid con-
tents of the solution are about 60% by weight
and its metal content amounts to about 40% of
the total weight of the solids.

The solution can be mixed with drying oils and
drying oil compositions to accelerate their rate
of drying. It is free of objectionable odors and,
in the proper dilution, does not cause any dis-
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coloration of the drying oil compositions to which
it is added.

We claim:

1. As a new product, a complex salt of naph-
thenic acid and a dialkyl, monoacid orthophos-
phate having at least four carbon atoms in each
alkyl radical with a polyvalent metal selected
from the group consisting of lead, manganese,
zinc and cobalt. .

2. As a new product, a complex salt of naph-
thenic acid and a dialkyl, monoacid orthophos-

phate having two different alkyl radicals each

containing at least four carbon atoms with a
polyvalent metal salt selected from the group
consisting of lead, manganese, zinc ahd cobalt. -

3. As a new drier for paints and varnishes, the
complex lead naphthenate of octyl-amyl ortho- -
phosphate.

4. A method for producing new polyvalent
metal salts comprising the steps of heating a
monoacid dialkyl orthophosphate containing at
least 4 carbon atoms in each alkyl radical with
a compound selected from the group consisting
of oxides, hydroxides, carbonates and acetates
of the polyvalent drier metals in the presence of
a quantity of naphthenic acid amounting to 50%
to 230% by weight of the acid dialkyl phosphate
to a temperature above 120° C. until the com-
plex polyvalent metal naphthenate of the sec-
ondary alkyl phosphate has been formed.

5. A method for producing new polyvalent
metal salts comprising the steps of dissolving 100
parts by weight of a monoacid dialkyl orthophos-
phate containing at least 4 carbon atoms in each
alkyl radical and between 50 and 230 parts by
weight of naphthenic acid in a high boiling sol-
vent, heating the solution to 'a temperature
slightly below the boiling point of the solvent,
adding to the hot solution a guantity of a com-
pound selected from the group consisting of the
oxides, hydroxides, carbonates and acetates. of
the polyvalent drier metals, stirring the mixture
until the reaction has been completed, and recov-
ering the organic solvent containing dissolved
therein the complex polyvalent metal naphthe-
nate of the secondary alkyl phosphate.. ..

6. A method for producing a polyvalent metal
salt which is soluble in organic solvents and suit-
able as a drier for paints and varnishes, said
method comprising the steps of dissolving 56
parts by weight of octyl amyl mono-acid ortho-

_phosphate and 128 parts by weight of naphthenic
.acid in 200 parts by weight of xylene, heating the

solution to about 140° C. stirring 133.8 parts by
weight of litharge into the hot solution until ‘the
reaction has been completed, and cooling the re-
sulting solution. .
GERRY P. MACK. .
CHARLES A. KLEBSATTEL.




