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This invention has to do in a general way with 
mineral oil compositions and is more particularly 
related to mineral oil compositions of the lubri 
cant type to which an agent has been added for 
the purpose of improving the oil in certain re 
spects. It is the object of this invention to pro 
vide a novel class of mineral oil addition agents 
which will improve one or more important prop 
erties of a mineral oil fraction. 
object to provide improved mineral oil com 
positions containing Such improving agents. 

It is well known to those familiar with the art 
that mineral oil fractions refined for their various 
uses are in and of themselves usually deficient. 
in one or more respects, so that their practical 
utility is limited even in the particular field for 
which they have been refined. For example, 
mineral oil fractions refined for use as lubricants 
have a tendency to oxidize under conditions of 
use with the formation of sludge or acidic oxida 
tion products; also the lighter fractions Such 
as gasoline and kerosene tend to oxidize with the 
formation of color bodies, gum, etc. In order to 
prevent the formation of these products and 
thereby extend the useful life of the oil fraction, 
it is common practice to blend with Such oil frac 
tions an additive ingredient which will have the 
effect of inhibiting oxidation, such ingredients 
being generally known to the trade as oxidation 
inhibitors or sludge inhibitors, gum inhibitors, 
etc. 

It is also the practice to add other ingredients 
to mineral oil fractions for the purpose of in 
proving the “oiliness' characteristics and Wear 
reducing action of such mineral oils when they 
are uscd as lubricants, particularly when the 
oils are used for the purpose of lubricating metal 
surfaces which are engaged under extremely high 
pressures and at high rubbing speeds. 
Other ingredients have been developed for the 

purpose of depressing the pour point of mineral 
oil fractions which have been refined for use aS 
lubricants, such refinement leaving a certain 
amount of wax in the oil, which without the 
added ingredient would tend to crystallize at 
temperatures which render the oil impracticable 
for use under low temperature conditions. Ad 
ditive agents have also been developed for im 
proving the viscosity index of lubricating oil 
fractions. 

It is a further 

(C. 8-9) 
In the lubrication of internal combustion en 

gines, particularly those operating with high 
cylinder pressures, there is a decided tendency for 
the ordinary lubricating oil fractions to form, 
under Such conditions of use, carbonaceous de 
posits which cause the piston rings to become 
stuck in their slots and which fill the slots in the 
oil ring or rings, thus materially reducing the 
efficiency of the engine. Ingredients have there 
fore been developed which when added to the oil 
will reduce the natural tendency of the oil to form 
deposits which interfere with the function of the 
piston rings. 
Aside from the corrosive action which attends 

the formation of acidic products of oxidation in 
mineral oil fractions of the lubricant range, it 
has been discovered that certain types of recently 
developed hard metal alloy bearing metals, such 
as cadmium-silver alloy bearings, are attacked 
by ingredients in certain types of oils, particus 
larly oils of high viscosity index obtained by 
Various methods of Solvent-refining. This corror 
sive action on alloys of the above type has led to 
the development of COrrosion inhibitors which 
may be used in solvent-refined oils to protect such 
bearing metals against this corrosive action. 

In the lighter mineral oil fractions, such as 
those used for fuel purposes, particularly in in 
ternal combustion engines, it has been found that 
the combustion characteristics of the fuel may 
be controlled and improved by adding minor pro 
portions of various improving agents thereto. 
The various ingredients which have been de 

veloped for use in mineral oil fractions to im 
prove such fractions in the various respects enu 
merated above are largely specific to their partic 
ular applications, and it has therefore been the 
practice to add a separate ingredient for each of 
the improvements which is to be effected. 

It is a primary object of the present inven 
tion to provide mineral oil-improving agents 
which are multifunctional in that a Single ingress 
dient may be added to the oil to effect improve 
ment in one or more of the various properties 
enumerated above. More Specifically, Our inven 
tion contemplates as oil-improving agents the oil 
miscible metal salts of alkyl-substituted hy 
droxyaromatic-aliphatic carboxylic acids in 
which the hydroxyl hydrogen and the carboxyl 
hydrogen are substituted with metal. We have 
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discovered that metal salts of the general class 
above referred to may be added in small quanti 
ties to mineral oil fractions to form mineral oil 
compositions or blends superior to the unblended 
fractions in one or more important respects, and 
the present invention, therefore, is broadly di 
rected to a mineral oil composition containing a 
compound falling into the general class referred 
to 

10 Our invention has as a further and more spe 
cific object the provision of a viscous mineral oil 
fraction which has been improved in one or more 
of the foregoing recited respects by having incor 
porated therein a minor proportion of an oil 

15 miscible netal salt of an alkylated hydroxyaro 
matic-aliphatic carboxylic acid in which the hy 
droxyl hydrogen and the carboxyl hydrogen, are 
substituted with metal. 
The oil-improving agents contemplated by this 

20 invention may be considered as alkylated hydroxy 
aromatic compounds in which at least one nu 
clear hydrogen atom of the aromatic nucleus is 
replaced with an organic acid group such as a 
mono- or poly- basic aliphatic or cyclo-aliphatic 

25 acid group in which the hydroxyl hydrogen and 
the carboxyl hydrogen are substituted with their 
equivalent weight of metal. Compounds or com 
positions of this type are therefore characterized 
by the presence of an aromatic nucleus in which 

30 at least one nuclear, hydrogen has been replaced 
with a metaloxyl (OIM) substituent and in which 
another nuclear hydrogen atom is replaced 
with an aliphatic acid salt residue (Z.COOl?). (The terms “aliphatic carboxylic acid' and “alkyl 

35 carboxylic acid', as used herein are inclusive of 
aliphatic and cyclo-aliphatic acids.) This char 
acterizing group may be represented by the 
formula: - 

1. T(OVI) (z.cooMI) 
in which represents an aromatic nucleus; 
(OMi) represents at least one hydroxyl group 
attached to T, the hydrogen thereof being re 
placed by a metal IM; and (Z.COOM) represents 

4 at least one aliphatic or cyclo-aliphatic acid 
residue attached to the nucleus T, in which Z. 
represents the aliphatic or cyclo-aliphatic radical 
attached to T and COOM is at least one carboxyl 
group attached to Z, the hydrogen thereof being 

50 replaced with its equivalent weight of a metal M. 
The metal salts of hydroxyaromatic-aliphatic 

acids of the type corresponding to the group rep 
resented by the above formula which are other 
Wise unsubstituted are not in general miscible 

5 with mineral oil, particularly where the alkyl acid 
residue is derived from a low molecular weight 
acid. When the residue Z.COOM is derived from 
a high molecular weight acid such as Stearic acid, 
the Salts may, With some difficulty, be blended 

60 with oil, but tend to cause gelation, which is un 

65 ture. 

70 miscible' or “oil-soluble” as they are used here 

desirable. It is therefore important that the in 
proving agents containing the above characteriz 
ing group have additional nuclear hydrogen re 
placed with substituents of an oil-solubilizing na 

In other words, it is important that the 
aryl nucleus T carry a substituent or substituents 
which will render the composition as a whole 
miscible with mineral oil fractions and will pre 
vent gel formation therein. By the terms “oil 

in we have reference to that property of remain 
ing uniformly dispersed in the mineral oil frac 
tion, either as a true solution or as a colloidal 
suspension without gelation during normal condi 
tions of handling and use. 

The improving agents contemplated by this 
alkyl substituents directly or indirectly substi 
tuted in the aryl nucleus T, and the improving 
agents preferred for use in viscous mineral oils 
are further characterized by the presence of alkyl 

invention are characterized by the presence of 

or aliphatic substituents, in the aryl nucleus T : 

groups corresponding to certain aliphatic hydro 

which will give other properties to the composi 
tion as a whole in addition to oil-miscibility. We 
have found, for example, that where this aryl 
nucleus is substituted with one or more aliphatic 

10 

carbon compounds of relatively high molecular 
weight (such as aliphatic groups having at least 
twenty; carbon atoms, herein referred to as heavy 
alkyl groups), a compound or composition can 
be obtained which will effect marked improve 

as well as other important properties of viscous 
mineral oils. 
said that the improving agents contemplated by 

scribed above, in which additional hydrogen on 
the aryl nucleus T is replaced with an oil-solu 
bilizing substituent such as a predominantly 
aliphatic material, such substituent comprising 
a sufficient proportion of the composition as a 
whole to render the same miscible with mineral 

de 

ment in the viscosity index and the pour point, 
- - - 20 

As a general proposition, therefore, it may be 
this invention are metal salts of hydroxyairo 
matic-aliphatic carboxylic acids having the 
characterizing group T(OM) (2.OOOM) 25 

oil fractions under normal conditions of handling 
and use. As a further generalization it may be 
said that at least one point on the alomatic 
nucleus T, and preferably two or more points on 
such nucleus, is substituted with aliphatic hydro 
carbon radicals or groups, such aliphatic radicals or groups preferably being high molecular weight 
aliphatic derivatives or heavy alkyl groups. 
The simplest type of compound satisfying, the 

above requisites may be represented by the 
formula: 

II. R(T(OIA) (Z.COOM") 

in which R, represents at least one aliphatic hy 
drocarbon radical or group, such group or groups 
preferably corresponding to relatively high mo 
lecular weight aliphatic hydrocarbons and being 
attached to a mono- or poly- cyclic aromatic 
nucleus T, and in which (OM) and (2.0.COM") 
are as indicated above. 
In addition to the aliphatic or alkyl substitu 

ent R, the compounds or compositions contem 
plated herein as mineral oil-improving agents 
may have additional nuclear hydrogen of the aryl 
nucleus T replaced with other substituents which 
may or may not have a solubilizing effect upon 
the composition as a whole. Such a compound in 
its simplest form may be represented by the 
formula: 

III. R(T(OM) (COOM) Y) 

in which R, T, (OM) and (Z.COOM) have the 
same significance indicated above and in 
which Y represents residual hydrogen of the aryl 
nucleus T which may be replaced by a radical 
from the group consisting of: hydroxy, alkoxy, 
aroxy, aralkyl, aryl, alkaryl, halogen, nitro, 
annino and organic ester ladicals or groups. In 
the case of a preferred multifunctional type of 
compound wherein R, contains at least twenty 
carbon atoms, Y may also include alkyl radicals 
of less than twenty carbon atoms. Compounds 

3 s 

(5) 

of the above general formula-type having mono-, 75 
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die and tris cyclic nuclei are illustrated by the 
following specific formulae: 

QM 
R’ Z.COOM 

R’ R 

R. 

OM 

R Z.COOM 

R. -R 

R" 

R' R' OM 

R'- Z.COOM. 

R N/ -R 
R y 

in which at least one R' represents an aliphatic 
radical or group, preferably a heavy alkyl group, 
and in which the remaining R's represent resid 
ual hydrogen which may be replaced with hydroxy, 
alkoxy, aroxy, aralkyl, aryl, alkaryl, halogen, 
nitro, amino and organic ester radicals or groups. 
In the event the metal substituent is a poly 

Valent metal, it is probable that compounds of 
the type indicated above are in the nature of 
Chelate compounds, in which event a representa 
tive formula would be 

R 

but for purposes of description and illustration 
herein the former type of formula Will be used, 
with the understanding that M and M” may 
represent different metals or the same mono- or 
poly-valent metals and with the further under 
standing that when M and M' represent the 
Same polyvalent metal, a single atom. Of Such 
metal may replace both the hydroxyl and the 
carboxyl hydrogens to form a Chelate ring. 

Relative to this alkyl carboxylate substituent 
we have found that it is advantageous to have 
the carboxylate group in a hydrocarbon Sub 
stituent or side chain attached to the character 
izing aromatic nucleus for the reason that com 
pounds of this type are more stable against the 
formation of emulsions than are compounds of 
the type in which the carboxyl group is directly 
attached to the aromatic nucleus. Furthermore, 
aromatic-aliphatic carboxylate compounds of the 
type contemplated herein are characterized by 
the fact that the metal substituent is less suscep 
tible to removal by water-washing, which per 
mits more complete purification of the compound 
and removal of reaction products, Such as in 
organic salts, which might be found objection 
able in mineral oil compositions compounded for 
certain uses. . . . 

. In the foregoing examples it will be observed 
that the aliphatic or alkyl substituent is a mono 
valent aliphatic hydrocarbon group, but, as will 

- appear from the hereinafter-described synthesis 
of our oil-improving agent, part or all of the 

3 
aliphatic hydrocarbon material may be comprised 
of polyvalent aliphatic hydrocarbon radicals or 
groupS in which the Several Valence bonds are 
attached to separate aromatic nuclear groups T. 
Compounds of this type are included under the 
following general formula representation: 
IV. Rv (TCOM) (COOM)Yb). 
in which T, (OM) and (Z.COOM) have the 
Sane significance indicated above; RV represents 
at least one aliphatic or alkyl radical or group, 
Such alkyl group or groups being attached by one 
valence bond only to at least one aromatic 
nucleus T, a representing the valence of the ali 
phatic radical Ry, which may be one to four; Yi, 
represents a monovalent element or group 
Selected from the class identified above in con 
nection with Y; b represents the number of Yb's 
and is equal to zero or a whole number corre 
sponding to the valence bonds on the nucleus T 
not satisfied with RV, (OM) and (Z.COOM); 
and n represents a whole number from one to 
four and indicates the total number of groups 
(T(OM) (COOM')Yb) present in the molecule 
represented by the formula which are attached 
to the aliphatic group or groups represented by 
RV through the valence bonds ). 
In the foregoing general formula representa 

tion IV it will be seen that the compounds repre 
sented thereby include those materials in which 
all of the aliphatic Substituent is nonOValent 
(a)=1 and n=1) or in which all of the aliphatic 
substituent is polyvalent () and 1 being equal to 
2, 3 or 4); or since RV is defined as being at least 
one aliphatic radical or group and may therefore 
include several Such groups, it will be seen that 
this general Formula IV is inclusive of compounds 
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having aliphatic groups or radicals of different 
valences (from 1 to 4) in the same molecule. 
Also, it will be observed that since in may be any 
whole number from to 4, the number of aro 
matic nuclei T in the molecule may likewise vary 
from 1 to 4. It will be seen, therefore, that the 
relationship between n and v) in Formula IV, in 
its broadest aspect is such that when n is equal 
to 1, is equal to 1; and when n is greater than 1, 
the valence of at least one of the R's is equal to 
n (in order to tie the several nuclei or T's to 
gether), the valence of any remaining R's being 
any Whole number equal to or less than 7. 
As stated above and as will appear more fully 

later on from the description of their synthesis, 

40 

45 

50 

these materials represented by general Formula . 
IV may contain both monovalent and polyvalent 
aliphatic substituents. Both the polyvalent ali 
phatic substituent and the monovalent sub 
stituent, if both are present, may be introduced 
in the nucleus as part of an alkylation reaction, 
or all or part of the monovalent aliphatic sub 
stituent may be present in the nucleus of a hy 
droxyaromatic starting material as low molecular 
weight aliphatic groups, such as methyl, ethyl, 
propyl groups, etc. Compounds of this last-men 
tioned type in which RV is a heavy alkyl group 
having at least twenty carbon atoms and in 
which the hydroxyaromatic starting material 
carries a low molecular weight alkyl group are 
characterized by the fact that they possess the 
property of improving viscosity index and in 
hibiting oxidation of a viscous mineral oil frac 
tion but are not materially effective as pour point 
depressants, as contrasted with compounds in 
which all of the alkyl substituent is comprised 
of heavy alkyl groups, which compounds are 
highly effective pour point depressants in addi 

55 

60 

65 

70 



4. 2, 98,274 
tion to being W. I. improvers and inhibitors of 
Oxidation. 
Compounds of the general type last-described 

above. Which include polyvalent-substituted ali 
phatic substituents and may also include both 
the monovalent and the polyvalent substituents, 
are included under the Subgeneric formula, repre 
Sentation: 
W. RV' (T(OMI) (COOM')YbB) 
in which T, (OM) and (Z.COOM) have the 
Same significance as indicated above; RV' repre 
sents at least one polyvalent aliphatic radical or 
group having a valence 2' of 2, 3 or 4 and prefer 

5 ably containing at least twenty carbon atoms; 
Yb indicates the same group of substituents as 
described above for Yb; Rc represents monovalent 
aliphatic radicals or groups and may include 
radicals containing less than twenty carbon 

20 atoms; b' represents the number of Yb's and is 
equal to zero or a whole number corresponding 
to the valences on the nucleus not Satisfied 
with RV', (OMI), (Z.COOMi') and Rc; c indicates 
the number of Rc's and is equal to zero or a 

25 whole number corresponding to the valence bonds 
on the nucleus T not satisfied with R', (OiV), 
(Z.COOM) and Ybr; and n' represents a whole 
number from two to four and indicates the total 
number of the groups (T(OMI) (Z.COOVI') YbRc) 

30 present in the molecule represented by the for 
nula, which are attached to the aliphatic group 
or groups represented by RV through the va 
lences '. 
In the above general Formulae IV and W it 

will be understood that since R.V and RV are 
aliphatic hydrocarbon radicals of the chain type 
and are each attached by one valence bond only 
to each corresponding aromatic nucleus, the 
Valerice ) or of such radical or radicals is 
of necessity never greater than the number 12, 
which indicates the number of aromatic nuclei 
in the molecule and in Formula IV is always 
equal to 1 when n equals i. Otherwise an RV 
or an RV having a valence greater than the 
number (in or n') of aromatic nuclei would either 
have some of its valence bonds unsatisfied or 
else would form a condensed ring Or rings by 
attachment at two or more points to one, and 
the same aromatic nucleus. Such latter com 

56 pounds, as already indicated from the definition 
of RV or RV', are not considered as character 
izing the product of the present invention al 
though probably formed in Some instances in 
minor amounts as unobjectionable by-products 

55 by certain of the methods of preparation herein 
disclosed. 
A simple type of compound coming under gen 

eral Formula IV in which ) and n is each to 1 
and in which there is only one oil-solubilizing 

go aliphatic group RV may be illustrated by the fo 
lowing formula showing T for purposes of illus 
tration as a monocyclic nucleus: 

5 

A OM Z.COOM 

H. H. 
65 f w - w - - CH 

" " 
Y 

In the above formula the chain represents the 
70 oil-solubilizing alkyl substituent (RV), and Yb, 
OM and Z.COOM" have the same significance 
as has been heretofore given to these groups. 

Since group RV. has been defined as “at least 
one,' it will be apparent that there may be more 

75 than one heavy alkyl substituent attached to 

the nucleus T. Such a compound, where 2) and 2. 
are each i and in which there are two such 
nonovalent RV groups, may be represented by 
the following formula: 
B. OM Z.COOM 

N 

H H. E. 
HC------C----C - - - - - -CH 

H H 

Y 
in which the chains and the substituent charac 
acters have the same significance defined above. 
Cornpounds of the type Satisfying the general 

Formula, W and the subgeneric Formula, W in 
which RV (or RV') is polyvalent and (or 2) 
and n (or n') are more than i and in which 
there is only one Such polyvalent RV group may 
be illustrated by the following formula, in which 
the ary nucleus T is again indicated for illus 
tration as being ironocyclic: 
C. 
OM Z.COOM OM Z.COOM" OM Z.COOM 

Y-- --R. Y-- --R. Y-- --R. 
H N/ N/ 

HC- - - - C - - - - - - - - - - - - - - - - - - - - C- - - - - - - - - - - - - - - - - - - - C - - - - - - CH 
H. E. H 

In the above Formula C, Rc is a monovalent 
alkyl group as defined above under formula, W. 
Under this same type of compound indicated 

by Formula C there may also be more than one 
polyvalent RV group (represented by the chain), 
Such a compound in which there are, for ex 
ample, two polyvalent RV groups being illustrated 
by the following formula, in which the charac 
terizing groups have the same significance 
described above under Formula, C. 

D. 
HC------ C----------------- C - - - - - - - - - - - - - - - - - C- - - - - - CH 

.oOor /> Z.COOM Z.COOM’ 

Y-- -OM vi?ion v.?o 
Yx Nx Yx Re R R I 

C - - - - - - C - - - - - - - - - - - - - - - - - C - - - - - - - - - - - - - - - - - C - - - - - - CH 
H H I II. I 

The possible molecular structure of compounds 
in which the aryl nucleus T is polycyclic will be 
obvious from the foregoing exemplary Formulae 
A to D inclusive, and the possible molecular 
structure of compounds in which 2) and 7 are 
equal to 2 and 4 will be readily understood from 
the exemplary Formulae C and D. 
Another possible molecular structure of con 

pounds coming under general Formula IV is a 
compound having more than one polyvalent RV, 
at least two of which have different valences. 
Such a compound may be typified by the follow 
ing formula in which the Symbols have the same 
significances as in Formula, C: 
E. 

H. E. 
C------ C- - - - - - - - - - - - - - - - - C- - - - - - - - - - - - - - - - - C- - - - - - CH 
B. F. 

Z.COOM Z.COOM Z.COOM 
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As to the possible number of Ry (and Re) 
groupS going to make up a single molecule, this 
will vary with the extent to which it is desired 
to effect Substitution of the nucleus with oil 
Solubilizing or multifunctional-imparting ali 
phatic groupS for obtaining the desired proper 
ties in the product and is, of course, limited by 
the number of valence bonds on the aromatic 
nucleus which are available for Substitution. As 
will be apparent to those skilled in the art, the 
maximum possible number of RV ( and Rc) 
groups which can be attached to a Single aro 
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matic nucleus Will Vary as the nucleus is Inono 
or poly- cyclic and also as the nucleus is other 
wise substituted. It will also be apparent that 
the nuclear hydrogen atoms available for re 
placement on several interrelated nuclei may all 
be substituted with polyvalent aliphatic Sub 
StituentS. 

It will be understood that the oil-improving 
agents used in the mineral oil compositions con 
templated by this invention may be pure com 
pounds Satisfying the general Formula IV de 
scribed above with any one of the various mono 
and poly-cyclic aromatic nuclei as T and the 
various substituents RV (or RV and Y) described. 
However, in manufacturing the preferred oil 
improving product of the present invention by 
the preferred method of procedure, as Wii ap 
pear more fully later on, the final oil-improving 
product obtained is normally or usually a mix 
ture of different compounds corresponding to 
different values of n and v and to different num 
bers of aliphatic groups RV. 
AS has been emphasized hereinabove, it is im 

portant that the oil-improving agents as repre 
sented by general Formulae IV and V have 
nuclear hydrogen in the aromatic nucleus T sub 
Stituted with predominantly aliphatic material 
Which comprises a sufficient proportion of the 
composition as a whole to render the same 
miscible with the mineral oil fraction in which 
the improving agent is used under normal con 
ditions of handling and use. It appears from 
the results of our research that there is a more 
or less critical range in the degree of alkylation 
of these improving agents below which the prod 
luct Or agent will not satisfy the requirements 
for oil-miscibility or oil-miscibility and multi 
functional activity. Expressing this in another 
Way, it appears that the hydroxyaromatic con 
stituent of the alkylated hydroxyaromatic com 
pound from which the alkylated metal-oxy 
aromatic-aliphatic carboxylate metal salt is de 
rived should not exceed a certain percentage of 
Such alkylated hydroxyaromatic composition as 
a Whole. This critical range of alkylation may 
be roughly expressed as the ratio by weight of 
(T(OH) ) to RV (TCOH)). 
The degree of alkylation and the critical ranges 

within which operative and preferred compounds 
can be obtained may also be expressed as the 
number of carbor atoms contained in the ali 
phatic substituents for each aryl nucleus in a 
given molecule or molecular structure. 
The critical range in the degree of alkylation 

of the aryl nucleus in the improving agents con 
templated herein may vary with: (a) the mineral 
oil fraction in which the improving agent is to 
be used; (b) the aryl nucleus T (mono- or poly 
cyclic); (c) the hydroxyl content of the aryl 
nucleus from which the final product is obtained, 
(mono- or poly-hydric); (d) the character of 
aliphatic material comprising the substituent 
(straight or branched chain); (e) mono- or polye 

2,198,274 S 
substitution of the aryl nucleus; (f) other. Suba 
stituents on the nucleus T, which may be of 
positive or negative or of neutral Solubilizing ac 
tivity; and (g) the character of the aliphatic 
group in the aliphatic acid residue (2) carrying 
the COOM' group or groups. 
In general it may be said that a polycyclic 

nucleus appears to require a higher degree of 
alkylation than a monocyclic nucleus; that a poly 
hydric nucleus requires a higher degree of alkyla 
tion than a monohydric nucleus; and that 
branched chain aliphatic substituents have a 
Somewhat greater Solubilizing action than 
Straight chain solubilizing substituents. Also, 
the condensation product containing a high 
molecular weight aliphatic acid residue such as 
an hydroxy-aryl Stearic acid does not require 
for mere oil-solubility as extensive alkylation as 
the derivative containing a low molecular weight. 
aliphatic acid group such, for example, as acetic 
acid. 

In view of the foregoing variables it would be 
impracticable and probably misleading to at 
tempt to give an expression and figure which 
WOuld indicate accurately the proper ratio of 
hydroxyaromatic constituent to the alkylated 
hydroxyaromatic constituent which would ex 
press a degree of aliphatic substitution satisfying 
all cases taking these variables into account. As 
a guide for preparing these improving agents, 
however, our research indicates that for a prod 
uct having pour-depressing and W. I.-improving 
properties in addition to other valuable prop 
erties the ratio of (T(OIM) (Z.COOM) to 
RV (TCOM) (COOM) ) expressed as: 

should not be greater than about .15 when the 
Weight of the hydroxyaromatic nucleus or com 
ponent (T(OH)) n is expressed in terms of its 
chemically equivalent weight of phenol (C6H5OH). 
However, for mere oil-solubility with inhibition 
of oxidation we have found that this ratio may 
be raised. For example, salts of the type con 
templated herein which satisfy the requisites of 
oil-miscibility without gelation can be prepared 
from phenol-stearic acid having alkyl substitu 
ents as low as amyl or tertiary butyl. In gen 
eral it may be said that in the preferred in 
proving agents contemplated herein the ratio by 
weight of the hydroxyaromatic component in 
the product to the corresponding alkylated hy 
droxyaromatic nucleus, or component therein 
should not be greater than about 15 parts by 
Weight of the former to about 100 parts by weight 
of the latter, or about 15 per cent, when the 
Weight of the hydroxyaromatic nucleus or com 
ponent is expressed in terms of its chemically 
equivalent weight of phenol. It will be observed 
that the ratio as represented by the Formula VI 
does not take into account any other substituent 
in the nucleus than the aliphatic substituents 
and the hydroxyl group or groups; but since the 
aliphatic substituent is primarily relied upon in 
the agents contemplated herein as the solubiliz 
ing substituent, it is believed that the foregoing 
expression and limits will serve as a working guide 
for the preparation of oil-soluble materials and 
the preferred multifunctional materials. 
As stated above, the degree of alkylation may 

also be expressed by the number of carbon atoms 
contained in the aliphatic Substituent for a given 
hydroxyaromatic nucleus T. As a general guide 
here it may be said that the aliphatic substituents 
represented by Ry in the above general Formula 
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IV should, for the preferred multifunctional na 
terials contemplated herein, contain a total of 
at least twenty-five carbon atoms for each aro 
natic nucleus. 
The ratio of 15 per cent, which we may term 

the 'phenolic ratio,' represents What We con 
Sider a maximum figure for the preferred pro 
ducts contemplated herein, and in general it Will 
be found that for these preferred multifunctional 
products this figure will be lower, the actual ratio, 
of course, being dependent upon the variable fac 
tors enumerated above. . 
A further general guide for the synthesis of 

the preferred improving agents for viscous oils 
is to alkylate the aromatic nucleus so that it is 
poly-substituted with aliphatic hydrocarbon 
radicals or groups preferably of relatively high 
molecular weight: that is, groups having at least 
tWenty Carbon atons. 
As has been previously indicated, it is one of 

the primary objects of the invention to provide 
an oil-improving agent which will have multi 
functional improving activity in a nineral oil. 
Our research indicates that compounds satisfy 
ing the reguisites of general Formula IV above 
may be blended in minor proportions with min 
eral oil fractions, particularly of the viscous or 
lubricating oil type, to effect marked improve 
ment in several important properties. The im 
provement effected may be varied somewhat with 
the aliphatic substituent, petroleum wax and 
aliphatic compounds of similar characteristics 
such as ester wax, for example, giving products 
which effect a marked in provernent in Viscosity 
index, pour point, inhibition of oxidation, re 
tardation of lacquer formation or ring-Sticking, 
etc. The effectiveness may also be varied with 
other Substituents in the aryl nucleus, as has 
been previously indicated. Low molecular weight 
alkyl groups or halogen, as nuclear substituents, 
tend to modify the properties of the compounds 
by reducing the pour point-depressing action 
Without disturbing their effectiveness as W. I.- 
improvers and antioxidants. The properties of 
the agents may also be varied with the character 
of the metal Substituent in the hydroxyl and the 
carboxyl groupS. In general it appears that the 
oil-miscible heavy alkyl-substituted salt of any 
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metal satisfying the requisites of Formula IV 
above will provide a multifunctional oil-improv 
ing agent in that they improve the W. I. and 
function as inhibitors. Certain of the metals, 
Such, for example, as copper, lead, and zinc, may 
serve to increase the load-carrying capacity of 
lubricating oiis. 
The general procedure followed in Synthesizing 

the oil-improving agents contemplated herein in 
volves Substituting a nuclear hydrogen aton on 
an alkylated hydroxyaromatic compound with 
an aliphatic or cyclo-aliphatic carboxylic acid 
group and then substituting the hydroxyl hydro 
gen and the carboxyl hydrogen with metal. In 
the event one of the preferred multifunctional 
products is desired, the alkylated hydroxyaro 
matic compound is obtained by condensing a 
substituted or unsubstituted mono- or holy 
cyclic hydroxyaromatic compound with a high 
molecular Weight aliphatic compound containing 
at least twenty carbon atoms. 
The alkylation procedure last-mentioned above 

may be carried out in various ways, as by the use 
of a halogenated high molecular weight hydro 
carbon or mixture of Such halogenated hydro 
carbons such as chlorinated petroleum wax, 
effecting the condensation in the presence of a 
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Friedel-Crafts catalyst. This alkylation may also 
be carried out by using high molecular Weight 
unsaturated aliphatic hydrocarbons (such as 
eicosylene, cerotene, melene, polymerized isobutyl 
ene, etc.) or high molecular weight alcohols 
(such as myricyl alcohol, ceryl alcohol, etc.) 
using H2SO4 or anhydrous aluminum chloride as 
a catalyst. The Friedel-Crafts Synthesis is pre 
ferred because it affords a convenient means of 
controlling the “degree of alkylation,' and as a 
source of the alkyl substituent preference is given 
to mixed high molecular weight hydrocarbons 
typified by those which characterize the heavier 
products of petroleum, such as heavy petroleum 
oils of the lubricant type, petrolatum and crystal 
line petroleum wax or other compounds which 
Will result in relatively long chain aliphatic Sub 
stituents. Special preference is given to pe 
troleum wax of melting point not substantially 
less than about 120 F., which is predominantly 
comprised of aliphatic hydrocarbons having a 
molecular weight of at least 350 and containing 
at least twenty carbon atoms. 

Examples of hydroxyaromatic or Oxyaromatic 
compounds which may be used in the alkylation 
reaction are: phenol, resorcinol, hydroquinone, 
catechol, cresol, xylenol, hydroxy-diphenyl, ben 
zylphenol, phenyl-ethyl-phenol, phenol resins, 
methyl-hydroxydiphenyl, alpha and beta naph 
thol, xylyl naphthol, benzyl phenol, anthranoi, 
phenyl-methyl naphthol, phenanthrol, anisole, 
beta, naphthyl methyl ether, chlorphenol and the 
like. Preference in general is to the mono 
hydroxy phenols otherwise unsubstituted, par 
ticular preference being given to phenol and : 
alpha, and beta naphthol. Mixed alkyl-ary) and 
aralkyl-aryl ethers such as anisole and beta 
naphthyl-methyl ether are given as examples be 
cause the Friedel-CraftS reaction. With these 
ethers is accompanied by some rearrangement, 
yielding free hydroxyl groups. 
The substitution of the alkyl acid residue for 

a nuclear hydrogen aton in the alkylated hy 
droxyaromatic compound or product may be ef 
fected (a) by condensation of the alkylated 
hydroxyaromatic compounds with unsaturated 
aliphatic acids such as oleic acid, using a So 
called kationoid catalyst; (b) by condensation 
of the allkylated hydroxyaromatic compounds 
With halogenated aliphatic or cyclo-aliphatic 
acids such as chloracetic, chlorstearic and chlor 
naphthenic acids With a Friedel-Crafts reaction, 
aluminum chloride being a preferred catalyst; 
and (c) by rearrangement of aryl ether aliphati; 
acids in the presence of kationoid catalysts such 
as HCl gas. The preferred procedure consists 
in condensing the unsaturated acids with the 
alkylated hydroxyaromatic compounds in the 
presence of anhydrous AlCl3. Acids which may 
be used in this preferred procedure are typified 
by oleic, elaidic, maleic, acrylic, erucic, and sorbic 
acids. Procedure (c) above gives a wider lati 
tude of aliphatic acid substituents to choose 
from; typical chlor-acids which may be used in 
this procedure being chloracetic acid, chlorbutyric 
acid, chlorcaprylic acid, chlorpalmitic acid, chlor 
Stearic acid, etc. 
The metal-phenate, metal-carboxylate salts 

derived from complex acids of the type obtained 
according to the foregoing general procedures 
may be prepared (a) by reacting the alkylated 
hydroxyaryl-aliphatic acid with an alcoholate of 
the desired metal in an amount equivalent to 
the combined hydroxyl and carboxyl content, (b) 
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2,198,274. 
matic carboxylate salt, followed by reaction with 
an alcoholate of the desired metal to replace 
the hydroxyl hydrogen, and (c) by reaction of 
the alkyl-substituted hydroxyaryl-aliphatic acid 
with an alkali (sodium) alcoholate in an amount 
sufficient to neutralize both the hydroxyl and 
carboxyl hydrogens, followed by double decome 
position with an equivalent amount of an alcohol 
Soluble anhydrous salt of the desired metal. 
The metals contemplated herein may be broad 

ly classified as metals of groups one to eight, 
inclusive, of the periodic system, which are capa 
ble of forming carboxylate salts. These netals 
comprise the following: the alkali metals: lith 
ium, Sodium, potassium, rubidium and caesium, 
the alkaline earth group: beryllium, magnesium, 
Calcium, Strontium and barium; the metals zinc, 
cadmium, mercury, scandium; the metals alumi 
nun, galliun, indium, thalliun, titanium, Zir 
conium, cerium, thorium; germanium, tin and 
lead; vanadium, columbium and tantalum; ar 
Senic, antimony and bismuth; chromium, molyb 
denum, tungsten and uranium; rhenium, man 
ganese, iron, cobalt and nickel; ruthenium, rho 
dium and palladium; osmium, iridium and 
platinum. 
Some of the rare earth metals are given in 

the foregoing. Other rare earth metals suitable 
for the formation of the phenate-carboxylate 
metal salts of hydroxyaromatic-aliphatic acids 
are those now commercially available as the 
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cerium and yttrium group: namely, a mixture 
of praseodymium, neodymium, Samarium, europ 
ium, gadolinium, terbium, dysprosium, holmium, 
erbium, thalium and lutecium. 
AS stated above, the Friedel-Crafts reaction 

for alkylating the hydroxyaromatic compound 
affords a convenient means of controlling the 
“degree of alkylation' of the product. 
accomplished by controlling: (a) the chlorina 
tion of the aliphatic hydrocarbon and (b) the 
reacting proportions of the chlorinated aliphatic 
hydrocarbon and the hydroxyaromatic com 
pound used in the Friedel-Crafts reaction. As 
is Well knoWn to those skilled in the art, the 
replacement of nuclear hydrogen in the hydroxy 
aromatic compound with an aliphatic group is, 
in the Friedel-Crafts synthesis, effected by re 
action of such nuclear hydrogen with chlorine 
in the chlorinated aliphatic compound, the sub 
Stitution being effected with evolution of HCl, 
It Will thus be seen that the number of chlorine 
Substituents in a chlorinated aliphatic compound 
COrresponds to the number of valences () in gen 
eral Formula IV) which will be satisfied by or 
attached to hydroxyaromatic nuclei in the prod 
uct of the reaction. For example, in a reaction 
where a quantity of pure monochlor-aliphatic 
hydrocarbon containing, say, three atomic pro 
portions of chlorine is reacted With One molecular 
proportion of hydroxyaromatic compound, the 
resulting alyklated product, RV (T(OH)Yb)n, is 
one in which v and n are equal to 1 and there 
are three aliphatic groups RV attached to one 
nucleus T. On the other hand, assuming a re 
action in which a quantity of pure trichlor 
aliphatic hydrocarbon containing 3 atomic pro 
portions of chlorine is reacted with 1 molecular 
proportion of hydroxyaromatic compound, the 
product would be one in which 29 and in of gen 
eral Formula IV are each equal to 3, and the 
solubilizing action of a single aliphatic group 
would be distributed among three nuclear hy 
droxyaromatic groups. It is due to this latter 
COEnsig1 at We consider it preferable that the 

aliphatic hydrocarbon compounds. 

This is 

7 
number of Walence bonds '' (in RV of Formulae 
IV, etc.) be maintained within the range of 
from 1 to 4 hereinabove Specified. In other 
Words, it appears that the required oil-solubiliza 
ing and oil-improving action of the aliphatic 
Substituent RV, particularly where the aliphatic 
Substituent is a heavy alkyl group such as a wax 
derivative and the agent is to be used for multi 

- functional activity in viscous oils, is not obtained 
with materials predominantly comprised of a 
COImpound Or Compounds 

RV (T(OM) (Z.COOM')Yb). 
(Formula IV) in which v and n are greater than 
4. Hence, for use in the Friedel-Crafts reaction 
the chlorinated high molecular weight aliphatic 
material should be a compound, or should be 
predominantly comprised of compounds, in which 
the chlorine content is not greater than a tetra 
Chlor compound. 
AS will be readily apparent to those skilled in 

the art, the chlorination of an aliphatic material 
Such as a liquid petroleum fraction or a crystal 
line petroleum wax will normally or usually re 
Sult in a mixture of mono- and poly-chlor 

Consequent 
ly, the product of a Friedel-Crafts reaction, be 
tWeen such chlorinated material and a hydroxy 
aromatic compound will be a mixture of different 
compounds corresponding to different values of 
and n in the formula RV (T(OH)Yb), and the 

final alkylated metal-oxyaromatic aliphatic acid 
Salt derived therefrom according to the reactions 
described above will likewise be a mixture of 
compounds corresponding to different values of : 
1 and 2 in general Formula IV. It will be under 
stood, therefore, that the specific values for and 
m in the above formula, as well as the formula, 
itself, relate to the different specific compounds 
present in such a mixture which characterize 
it as a product of the present invention. 

However, in the case of a pure compound cor 
responding to general Formula IV or in mixtures 
thereof, We have, as previously stated, discovered 
that for a satisfactory product, the ratio by 
Weight of hydroxyaromatic component (T(OH)) 
to the corresponding alkylated hydroxyaromatic 
nucleuS. Or Component (RV (T(OH) )) should not 
be greater than a certain critical maximum ratio 
which varies with constituents, conditions of use, 
and properties desired, as discussed in detail 
hereinabove. 
The above-mentioned ratio of hydroxyaro 

natic component to the corresponding alkylated 
hydroxyaromatic component 

in Which the hydroxyaromatic component is cal 
culated as phenol and which is therefore herein 
referred to as the phenol content or “phenolic 
ratio,' is usually calculated from the weight of 
the hydroxyaromatic compound used up in the 
alkylation reaction and from the total weight of 
alkylated compound resulting from such alkyla 
tion reaction, as will be readily understood by 
those skilled in the art. 

For example, when the Friedel-Crafts syn 
thesis is used for alkylation, the aliphatic hydro 
carbon material is first chlorinated until the 
Weight of chlorine absorbed indicates that the 
average composition of the chlorinated product 
corresponds roughly (in the case of a high molec 
ular weight aliphatic hydrocarbon) to, say, a 
dichlor-aliphatic hydrocarbon. Such a product 
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S. 
will, of course, contain some mono- and tri- chlor 
compounds and probably some tetrachlor com 
pounds. The reacting proportions (based on 
atomic proportions of chlorine to One mol of 
hydroxyaromatic compound) are then selected 
So that the theoretical product of the Friedel 
Crafts reaction will give the approximate phen 
Olic ratio desired. After the Friedel-Crafts re 
action and purification of the product the weight 
of aliphatic material in the chlorinated aliphatic 
Starting material is subtracted fronn the Weight 
of the alkylated or aliphatic-substituted product 
to obtain the weight of hydroxyaromatic ma 
terial ( (T(OH) ) n) actually combined or used 
up in the alkylation Synthesis. From this value 
and the weight of the alkylated product 
(ERV (T(OH) )) the phenolic ratio or pheno 
content can be readily calculated. If there are 
Other substituents (Yb) on the hydroxyaromatic 
nucleus in addition to the nono- or poly- valent 
aliphatic groups, a deduction should be made for 
them before calculating the phenolic ratio, an 
operation which will be apparent to those skilled 
in the art. W 
When it is desired to obtain a nitro or amino 

group as the Substituent Yb in general Formula. 
iW, the hydroxyaromatic compounds are alkyl 
ated and converted to the hydroxyaryl-aliphatic 
compounds when free of nitro or amino groups, 
followed by nitration of the alkylated compound 
to introduce the nitro substituent. The amino 
group can be obtained by reduction of the nitro 
grOut. - 

Further details in the procedures which may 
be followed in synthesizing the preferred nulti 
functional oil-improving agents contein plated 
herein will appeal' fron the following examples 
describing the preparation of the metal-phenate, 
metal-carboxylate salts of wax-hydroxyphenyl 
Stearic acids: 

1. ALKYLATION OF HEN ()L 

A paraffin wax melting at approximately 120° 
F. and predominantly comprised of compounds 
having at least twenty carbon atons in their 
molecules is melted and heated to about 2008 F., 
after which chlorine is bubbled therethrough 
until the wax has absorbed from 16 per cent to 
20 per cent of chlorine, such product having an 
average composition between a monochlor-wax 
and a dichlor-wax or corresponding roughly to a 
dichlor-Wax. Preferably the chlorination is con 
tinued until about 6 the weight of the “chlor 
wax' formed is chlorine. A quantity of chlor 
Wax thus obtained, containing 3 atomic propor 
tions of chlorine, is heated to a temperature 
varying from just above its melting point to not 
over 150° F., and 1 mol of phenol (C6H5OH) is 
admixed therewith. The mixture is heated to 
about 150° F., and a quantity of anhydrous alu 
minum chloride corresponding to about 3 per 
cent of the weight of the chlor-wax in the mix 
ture is slowly added to the mixture with active 
stirring. The rate of addition of the aluminum 
chloride should be sufficiently slow to avoid vio 
lent foanning, and during such addition the tem 
perature should be held at about 50 F. After 
the aluminum chloride has been added, the tem 
perature of the mixture may be increased slowly 
(to control the evolution of HCl gas) to a tem 
perature of from 250 F. to 300 F-350° F. If 
the emission of HCl gas has not ceased when 
the final temperature is reached, the mixture 
may be held at 350 F. for a short time to allow 
completion of the reaction; but to avoid possible 
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cracking of the wax the mixture should not be 
heated appreciably above 350 F., nor should it 
be held at that temperature for any extended 
length of time. 
Removal of non-alkylated material (phenol) 

can be effected generally by water-washing, but 
it is preferable to treat the water-washed prod 
uct with super-heated steam, thereby insuring 
complete removal of the unreacted material and 
accomplishing the drying of the product in the 
Sane Operation. 
The wax-substituted phenol thus obtained may 

be characterized by the general formula, 
RV (T(OH)Yb)n, in which RV represents at least 
one aliphatic group or radical characteristic of 
paraffin wax having a valence ) of from 1 to 4; 
T represents a monocyclic aromatic nucleus; Yb 
represents residual hydrogen, “b' being a num 
ber corresponding to the number of Valences Or. 
the nucleus T not satisfied by R.V and (OH); and 
ni is a number from 1 to 4 corresponding to the 
valences v on the aliphatic group or groupS RV 
which are satisfied by the nuclear group Ol' 
groups T(OH) Yb. 
A wax-substituted phenol prepared according 

to the above procedure, in which a quantity of 
chlorwax containing 3 atomic proportions of 
chlorine (16 per cent chlorine in the chlorvax) 
is reacted with one mol of phenol, may, for 
brevity herein, be designated as 
(3-16).' Parenthetical expressions of this type 
(A-3) will be used hereinafter in connection 
with the alkylated hydroxyaromatic compounds 
tu designate (A) the number of atomic propor 
tions of chlorine in chlor-aliphatic material re 
acted with one mol of hydroxyarornatic con 
pound in the Friedel-Crafts reaction, and (B) 
the chlorine content of the chlor-aliphatic mate 
ria. In the above example A=3 and B=6. 
This same designation will also apply to the 
metaloxyaromatic-aliphatic-metal carboxylate 
derivative3. 
2. FoRMATION OF WAx-SUBSTITUTED HYDRoxY PEN YL 

STEARIC ACD 
(a) Condensation of unsaturated aliphatic acids 

Uith 2Udaic-phenol 
One molecular proportion of wax-phenol (3-16) 

prepared according to the foregoing procedure 
was admixed with one molecular proportion of 
oleic acid. The mixture was heated to a tem 
perature of about 150 F. and one molecular 
proportion of AlCl3 was gradually added thereto 
with stirring to control the evolution of HCl. 
After addition of the aluminum chloride the ten 
perature of the reaction mixture was raised to 
about 250 F. and held at that temperature dur 
ing a two-hour period to complete the reaction. 
The reaction mixture was then treated with, 

water and kept acid with hydrochloric acid to 
remove all traces of aluminum, being repeatedly 
Washed until the aqueous extract did not contain. 
Al(OH)3. When made ammoniacal, followed by 
washing with water until free of HC1. The Oper 
ation of Water-Washing was facilitated by the 
use of a diluent such as benzol or Stoddard Sol 
vent, the solvent thereafter being distilled, 
whereby any entrained water was removed. The 
reaction product was then steam-treated with 
superheated steam at a temperature of about 
200° C. to remove any unreacted aliphatic acid. 
The Operation of steam-treating is facilitated by 
use of a stirrer, whereby better contacting with 
Steam is obtained and run-back of condensed 

'wax-phenol : 
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the mixture at about 200° C. until the distillate synthesis may be more easily removed and fur 
showed a negligible neutralization number, in 
dicating that any unreacted aliphatic acid was 
removed. When the steam-treat was finished, 
which generally requires about 10 hours, the 
steam vapors were removed by blowing with 
a non-Oxidizing gas such as nitrogen, thereby 
yielding an anhydrous product, wax-hydroxy 
phenyl-Stearic acid, in which the Stearic acid 
group was attached to the phenyl nucleus at an 
intermediate point on the chain. 
By the use of a polycarboxylic acid Such as 

maleic acid, at least dicarboxylation results, 
forming hydroxyphenyl-succinic acid. By using 
Wax-naphthol the corresponding wax-naphthol 
aliphatic acid is obtained. 
(b) Condensation of halogenated aliphatic acids 

2Uith Daac-phenol 
In this procedure one mol of wax-phenol (3-16) 

Was condensed with one mol of chlorstearic acid 
in the presence of one mol of AlCl3 following the 
Same procedure for reaction and purification de 
Scribed above. The product here was wax-hy 
droxyphenyl-alpha-stearic acid, since the con 
densation took place at the alpha carbon atom 
of the stearic acid group. 

In both of the procedures (a) and (b) described 
above the isolated or purified wax-hydroxy 
aromatic compound may be used. However, it is 
preferred to react the alkylated or wax-substi 
tuted phenol with the aliphatic acid without re 
moving the aluminum or AlCl3 therefrom follow 
ing the Friedel-Crafts condensation. 

3. FORMATION OF THE METAL SALTs 
Because of the tendency of alkali metal salts 

to emulsify, it is advantageous to prepare such 
SaltS in non-aqueous medium. The acid is treated 
with an alkali alcoholate (prepared from amy) 
or lower alcohol) Or With a Solution of alkali 
hydroxide in alcohol in an amount Sufficient to 
neutralize the hydroxyl and the carboxyl group. 
The reaction mixture is heated at about 300 F. 
for an hour, allowing the alcohol to distill to 
obtain the finished product. If the alkali hy 
droxide is used instead of the metal alcoholate, 
the water of reaction is removed along with the 
alcohol. 
The salts or derivatives of metals other than 

the alkali metals are preferably prepared by first 
neutralizing the hydroxyl and carboxyl hydrogens 
with an alkali metal such as Sodium according to 
the procedure described above and then effect 
ing a double decomposition with an equivalent 
amount of an alcohol-soluble anhydrous salt of 
the desired metal. For example, the sodium salt 
may be prepared according to the foregoing pro 
cedure, after which it is reacted with an alcohol 
solution of cobaltous chloride having a cobalt 
content equivalent to the Sodium in the Original 
Salt. The reaction mixture is heated to a tem 
perature of about 350 and held at that temper 
ature for about 2 hours, during which time the 
alcohol distills off with completion of the re 
action. The cobalt Salt of the Wax-hydroxy 
phenyl stearic acid thus formed is purified by 
settling and centrifuging or water-Washing to 
remove reaction salts. 
We have found that salts of the type con 

templated herein in which the carboxyl group is 
in an aliphatic or cycloaliphatic substituent are 
superior to similar wax-aromatic acid Salts in 
which the carboxyl group is attached to the 
nucleus in that the reaction salts formed in their 

ther in that they have less tendency to emulsify. 
Salts of wax-substituted hydroxyaromatic car 

boxylic acids can be prepared from other mono 
or poly-cyclic and mono- or poly-hydric hydroxy 
aromatic compounds and other aliphatic or cyclo 
aliphatic acids by following the general pro 
cedure described. Salts of wax-substituted naph 
thol-stearic acid, for example, represent another 
group of desirable oil-improving agents within 
the general class contemplated herein. Similar 
Salts may also be obtained With other alkyl Sub 
stituents than those derived from petroleum wax, 
although, as indicated above, aliphatic hydro 
carbons of the so-called "petroleum wax' or 
"Wax' type (having at least 20 carbon atoms) 
are preferred because of the multifunctional 
activity of the resulting products. 
To demonstrate the effectiveness of compounds 

or products of the type herein described as min 
eral oil-improving agents, we have conducted 
Several comparative tests, the results of which 
are listed below, with representative mineral oils 
alone and with the same oils blended with typical 
improving agents of the type contemplated herein. 

POUR POINT-DEPRESSION 
The metal salts of wax-substituted hydroxy 

aromatic aliphatic acids of the type contemplated 
herein, in which both the hydroxyl hydrogen and 
the carboxyl hydrogen are substituted with metal, 
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are, except in certain instances where the aryl 
nucleus carries another substituent Such as a 
low alkyl group, effective pour point-depressants, 
as indicated by representative compounds in 
Table I below. The results in this table Were 
obtained from blends of mineral lubricating oil 
having a Saybolt viscosity of 67 seconds at 210 
F. and an A. S. T. M. pour test of -20°F. 

Title I 

A.S.T.M. pour tests on 
pil blends containing 

Improving agent improving agents 

0% 4% -3% 1% 

Deg. Deg. Deg. Deg. 
Cobaltous phenate-cobaltous carboxyl 
ate salt of wax-hydroxyphenyl-stearic 
acid (3-16)----------------------------- --20-20-10------ Vanady phenate-vanadyl carboxylate 
salt of wax-hydroxyphenyl-stearic acid 
(3-14).---------------------------------- -20 25 -10------ Cobaltous phenate-cobaltous carboxyl 
ate salt of wax-naphthol-stearic acid 
(3-14).------------------------ - - - - - - - - --20, 0 -20.----- Cobaltous phenate-cobaltous carboxyl 
ate salt of wax-cresol-Stearic acid. N. 
(2-16)------------------------------ 20 ------------ --25 Titanium phenate-titanium, carboxylate 
salt of wax-hydroxyphenyl-stearic acid 
(8-14)-------------------------------- --20 -10 --10----- 

Stannous phenate-stannous, carboxylate 
salt of wax-hydroxyphenyl-stearic acid. 
(8-14).---------------------------------- --20-15 --5 ----. 

W. I. IMPROVEMENT 
As was previously pointed out, certain substitu 

ents such as low alkyls in the waX-Substituted aryl 
nucleus tend to reduce materially the pour-de 
pressing action of the improving agents herein 
without disturbing the property of these con 
pounds to improve the viscosity index. The effect 
on the pour-depressing action is indicated by the 
cresol derivative in the above table, and the 
effectiveness of these compounds to improve the 
viscosity index is indicated in Table II below. 
The viscosity index (W. I.) data was obtained in 
the conventional manner from the Saybolt vis 
cosity of the oil and the oil blends at 100 F. and 
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per hour. 

210 F. The oil used was a viscous mineral oil 
of the lubricant type. 

Table II 

210° W. . Improving agent used Wt, conce. 100° 

Percent 
None-------------------------------- 42,3 - 48 6. 
Cobaltous phenate-cobaltous car 
boxylate sat of wax-hydroxy 
phenyl-Stearic acid (3-16)-----...- 

Wanladyl phenate-vanady carboxyl 
ate salt of wax-hydroxyphenyl 
Stearic acid (3-14).------------------ 

Cobaltous phenate-cobaltous car 
boxylate Salt of wax-naphtho ste 
aric acid (3-4)---- 

None.--------------- 
Cobaltous phenate 
boxylate salt of wax-hydroxy 
phenyl-Stearic acid (3-4).-------- 1. 

Cobaltous phenate-cobaltous car 
boxylate Salt of wax-cresolstearic 
acid (2-16)------------------------- 

Cobaltous phenate-cobaltous car 
boxylate Salt of wax-xylenol alpha 
stearic acid (2-18).----------------- 

Cobaltous phenate-cobaltous car 
boxylate salt of wax-chlor-hydroxy 
phenyl-Stearic acid (2-16).----------- 1. 

Cobaltous phenate-cobaltous car 
boxylate salt of wax-p-hydroxy 
phenyl-Stearic acid (2-14).----------. 1. 

Cobaltous phenate-cobatous car 
boxylate salt of wax-anayl beta 
naphthol-stearic acid (3-18) -- ---- 

Titanium phenate-titanium car 
boxylate salt of wax-hydroxy 
phenyl-stearic acid (3-4)---------- 

Stannous phenate-stannous car 
boxylate salt of wax-hydroxy 

48.9 42.6 86.2 

15. 42.5 80.8 

58. 
412 

43. 92.4 153.3 

53.3 43.1 92.4 

1516 42. 85.2 

2.8 909 

42.9 

156.7 43.3 91.8 

52.2 42.8 86.8 

84. phenyl-stearic acid (3-4).---- 152.342,7 

OPERATION TEST 

In addition to the foregoing tests We have also 
made tests on an oil and an oil blend containing 
a representative improving agent of the type 
contemplated herein to determine the compara 
tive behavior of the unblended oil and the in 
proved oil under actual operating conditions. 
The test was carried out in a single cylinder 
C. F. R. engine. The engine Was Operated Con 
tinuously over a time interval of 28 hours, with 
the cooling medium held at a temperature of 
about 390° F., at a speed of 1200 R. P. M., which 
Was equivalent to a road speed of about 25 miles 

The oil temperature was held at about 
150 F. during the test. 
The oil used in this test was a lubricating oil 

stock of 120 seconds Saybolt viscosity at 20° E. 
and the conditions observed were: (a) the extent 
to Which the piston rings were stuck, (b) the 
extent to Which the slots in the oil rings were 
filled With deposit, and (c) the amount of car 
bonaceous deposits in the oil. The “Oil' indi 
cated as 'A' in Table II below is the unblended 
oil; Oil 'B' is the same oil containing 4 per 
cent of the cobaltous phenate-cobaltous carboxyl 
ate Salt of WaX-hydroxyphenyl alpha-stearic acid 
(3-16); Oil 'C' is another sample of unblended 
oil; and Oil 'D' is Oil 'C' blended with 6 per 
cent of the vana.dyl phenate-vanadyi carboxylate 
Salt of Wax-hydroxyphenyl-stearic acid (3-14). 

Tobe II 

Ring condition 

Oil Degrees stuck Perillots E. N. N. 

2 3 4. 5 3 4. 5 

A- 180 0 360 360 O 40 40 25 97 2.2 
B 0 O O O O 0 O 5.3 0.3 
C 270 360 360 360 330 75 90 50 13.9 3.3 
D 0 0 || 0 | 0 - O - O - O - O 4.3 ... 8 

84.5 
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From the foregoing results it will be apparent 

that phenate-carboxylate metal salts of alkyl 
ated hydroxyaromatic aliphatic acids of the type 
contemplated by this invention are effective oil 
improving agents and the preferred wax-substi 
tuted products are characterized by the fact that 
they have, through the presence of the wax-sub 
Stituted aryl nucleus and the metal substituents, 
multifunctional activity. Although we do not 
Wish to be bound in any regard by any theory as 
to the function which the metal substituents 
have, it is believed that such substituents act by 
promoting the preferential oxidation of the alkyl 
ated hydroxyaromatic-aliphatic acid Salt mole 
Cule, thereby taking up active oxygen and acting 
as a direct antioxidant; also by acting as a pep 
tizing agent on any sludge that is formed in the 
oxidation of the oil; and in the event an alkali 
or alkaline earth metal is present as the metal 
Substituent, the Salts act by neutralizing strong 
acids in the oil, particularly sulfur acids such as 
may be formed by oxidation. The improved 
properties obtained and the degree of improve 
ment in a particular property may be varied with 
the metal substituents, the aryl constituents, the 
degree of alkylation of the aryl nucleus, and the 
aliphatic acid residue. 
As to the degree of alkylation, it is important 

that the aryl nucleus be sufficiently alkylated 
to provide a final product which is “soluble' or 
“miscible' in the particular mineral oil fraction 
with which it is to be blended without tendency 
toward gelation-that is, one which will remain 
uniformly dispersed in the oil in sufficient 
amount to effect the desired improvement under 
normal conditions of Storage and use. 
The amount of improving agent used may be 

varied, depending upon the mineral oil or the 
mineral oil fraction with which it is blended and 
the properties desired in the final oil composition. 
The alkylated hydroxyaromatic-aliphatic acid 
salts of the type described herein may be used 
in amounts ranging from one-sixteenth per cent 
to ten per cent, and in general compositions of 
the desired improved properties may be obtained 
with these improving agents in amounts of from 
one-sixteenth per cent to two per cent. 

It is to be understood that while we have de 
scribed certain preferred procedures which may 
be followed in the preparation of the alkylated 
hydroxyaromatic-aliphatic acid salts used as in 
proving agents in the mineral oil compositions 
contemplated by this invention and have re 
ferred to various representative constituents in 
these improving agents, such procedures and ex 
amples have been used for illustrative purposes 
only. The invention, therefore, is not to be con 
sidered as limited by the specific examples given 
but includes within its scope such changes and 
modifications as fairly come within the Spirit of 
the appended claims. 
We claim: 
1. An improved mineral oil composition Com 

prising a mineral oil having admixed therewith 
a minor proportion of an oil-miscible metal salt 
of an hydroxyaromatic-aliphatic carboxylic acid 
in which the hydroxyl hydrogen and the carboxyl 
hydrogen are substituted with metal and in which 
part of the hydrogen of the aromatic nucleus has 
been replaced with a mineral oil-solubilizing Sub 
stituent. 

2. An improved mineral oil composition com 
prising a mineral oil having admixed therewith 
a minor proportion of an oil-miscible metal salt 
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2,198,274. 
in which the hydroxyl hydrogen and the carboxyl 
hydrogen are substituted with metal and in which 
part of the hydrogen of the aromatic nucleus has 
been Substituted with predominantly aliphatic 
Imaterial, said last-mentioned substituent com 
prising a Sufficient proportion of said salt to 
render same miscible with said oil under normal 
conditions of handling and use. : 

3. An improved mineral oil composition com 
prising a mineral oil having admixed therewith 
in minor proportion an oil-miscible metal salt of 
a hydroxyaromatic-aliphatic carboxylic acid in 
Which the hydroxyl hydrogen and the carboxyl 
hydrogen are Substituted with metal. 

4. An improved mineral oil composition com 
prising a mineral oil having admixed therewith 
a minor proportion of an oil-miscible metal salt 
of an alkyl-substituted hydroxyaromatic-ali 
phatic carboxylic acid in which the hydroxyl 
hydrogen and the carboxyl hydrogen are substi 
tuted with metal and in which the alkyl sub 
stituent is attached to the aromatic nucleus and 
is derived from an aliphatic hydrocarbon having 
at least twenty carbon atoms. 

5. An inproved mineral oil composition con 
prising a mineral oil having admixed therewith 
a minor proportion of an oil-miscible metal salt 
of an alkyl-substituted hydroxyaromatic-ali 
phatic carboxylic acid in which the hydroxyl 
hydrogen and the carboxyl hydrogen are Sub 
stituted with metal and in which the alkyl sub 
stituent is attached to the aromatic nucleus and 
is derived from petroleum Wax. 

6. An improved mineral oil composition com 
prising a mineral oil having admixed therewith 
a minor proportion of an oil-miscible metal salt 
of an alkyl-substituted hydroxyaromatic-ali 
phatic carboxylic acid in which the hydroxyl 
hydrogen and the carboxyl hydrogen are sub 
stituted with metal, the alkyl Substituent in said 
salt being a high molecular weight aliphatic 
hydrocarbon derivative, and the aromatic nu 
cleus being poly-substituted with said aliphatic 
derivative, 

7. An improved mineral oil composition com 
prising a mineral oil having admixed therewith 
a minor proportion of an oil-miscible metal Salt 
of an alkyl-substituted hydroxyaromatic-aliphat 
ic carboxylic acid in which the hydroxyl hydro 
gen and the carboxyl hydrogen are substituted 
with metal, the alkyl substituent in said salt be 
ing derived from an aliphatic hydrocarbon hav 
ing at least twenty carbon atoms and the aro 
matic nucleus being poly-substituted with said 
aliphatic derivative. 

8. An improved mineral oil composition Com 
prising a nineral oil having admixed therewith 
a minor proportion of an oil-miscible metal salt 
of an alkyl-substituted hydroxyaromatic-aliphat-. 
ic carboxylic acid in which the hydroxyl hydro 
gen and the carboxyl hydrogen are substituted 
with metal, the alkyl substituent in said salt 
being a derivative of petroleum Wax and the aro 
matic nucleus being poly-Substituted with Said 
wax derivative. W . . 

9. An improved mineral oil composition com 
prising a mineral oil having admixed therewith 
a minor proportion of an oil-miscible metal salt 
of an alkyl-substituted hydroxy-phenyl aliphatic 
carboxylic acid in which the hydroxyl hydrogen 
and the carboxyl hydrogen are substituted with 
metal. 

10. An improved mineral oil composition com 
prising a raineral oil having admixed therewith 
a minor proportion of an oil-niscible metal sat 

of an alkyl-substituted naphthol-aliphatic car 
boxylic acid in which the hydroxyl hydrogen and 
the carboxyl hydrogen are substituted with metal. 

11. An improved mineral oil composition com 
prising a mineral oil having admixed therewith 
a minor proportion of an oil-miscible metal salt 
of an alkyl-substituted hydroxy-phenyl stearic 
acid in which the hydroxyl hydrogen and the 
carboxyl hydrogen are substituted with metal 
and in which the alkyl Substituent is derived 
from petroleum Wax. . 

12. An improved mineral oil composition com 
prising a mineral oil having admixed therewith 
a minor proportion of an oil-miscible salt of an 
alkyl-substituted naphthol-stearic acid in which 
the hydroxyl hydrogen and the carboxyl hydro 
gen are Substituted with metal and in which the 
alkyl Substituent is derived from petroleum wax. 

13. An improved mineral oil composition Con 
prising a mineral oil having admixed therewith 
a minor proportion of an oil-miscible metal salt 
of an alkyl-substituted hydroxy-phenyl stearic 
acid in which the hydroxyl hydrogen and the 
carboxyl hydrogen are substituted with metal 
and in which the alkyl Substituent is derived 
from petroleum Wax, the said phenyl nucleus be 
ing poly-Substituted with said Wax derivative. 

14. An improved mineral oil composition com 
prising a mineral oil having admixed therewith 
a minor proportion of an oil-miscible salt of an 
alkyl-substituted naphthol-stearic acid in which 
the hydroxyl hydrogen, and the carboxyl hydro 
gen are substituted with metal and in which the 
alkyl substituent is derived from petroleum wax 
the said naphthol nucleus being poly-substituted 
With said wax derivative. . 

15. An improved mineral oil composition com 
prising a mineral oil having admixed therewith 
a minor proportion of a metal salt of an hydroxy 
aromatic Condensation product comprising a hy 
droxyaromatic nucleus in Which the hydroxyl 
hydrogen is replaced. With metal and in which at 
least one nuclear hydrogen atom is substituted 
With an alkyl carboxylate radical selected from 
the group consisting of aliphatic and cyclo-ali 
phatic acid radicals wherein the carboxyl hy 
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drogen is replaced with its equivalent weight of . 
metal and in which at least one other nuclear 
hydrogen atom is substituted with an aliphatic 
hydrocarbon radical of at least twenty carbon 
atons. 

16. An improved mineral oil composition com 
prising a mineral oil having admixed therewith a 
minor proportion of a metal salt of an hydroxy 
(aromatic condensation product comprising a hy 
droxyaromatic nucleus in which the hydroxyl 
hydrogen is replaced with metal and in which at 
least one nuclear hydrogen atom is substituted 
with an alkyl carboxylate radical selected from 
the group consisting of aliphatic and cyclo-ali 
phatic acid radicals wherein the carboxyl hydro 
gen is replaced with its equivalent weight of 
metal and in Which at least one other nuclear 
hydrogen aton is substituted with an aliphatic 
hydrocarbon radical derived from petroleum wax, 

it. An improved mineral oil composition com 
prising a mineral oil having admixed therewith 
a minor proportion of a metal salt of an hydroxy 
aromatic condensation product comprising a hy 
droxyaromatic nucleus in which the hydroxyl 
hydrogen is replaced with metal and in which 
at least one nuclear hydrogen atom is substituted 
with an alkyl carboxylate radical selected from 
the group consisting of aliphatic and cyclo-ali 
phatic acid radicals wherein the carboxyl hy 
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drogen is replaced with its equivalent Weight of 
metal and in which at least one other nuclear hy 
drogen atom is substituted with an aliphatic 
hydrocarbon radical of at least twenty carbon 
atoms and at least one other hydrogen atom of 
the characterizing aromatic nucleus being Sub 
stituted With a radical Selected from the group 
consisting of hydroxyl, aralkyl, aryl, alkaryl, 
halogen, nitro, amino and organic ester radicals 
and alkyl radicals containing less than twenty 
carbon atons. 

18. An improved mineral oil composition con 
prising a mineral oil having admixed therewith a 
minor proportion of a metal Salt of an hydroxy 
aromatic condensation product comprising a hy 
droxyaromatic nucleus in which the hydroxyl 
hydrogen is replaced with metal and in which at 
least one nuclear hydrogen atom is substituted 
with an alkyl carboxylate radical Selected from 
the group consisting of aliphatic and cyclo-ali 
phatic acid radicals wherein the carboxyl hydro 
gen is replaced with its equivalent Weight of 
metal and in which at least one other nuclear 
hydrogen atom is substituted with an aliphatic 
hydrocarbon radical derived from petroleum 
wax and at least one other hydrogen atom of the 
characterizing aromatic nucleus being substitut 
ed with a radical selected from the group consist 
ing of hydroxy, alkoxy, aroxy, aralkyl, aryl, alk 
aryl, halogen, nitro, amino and organic ester 
radicals and alkyl radicals containing less than 
twenty carbon atoms. 

19. An improved mineral oil composition com 
prising a mineral oil having admixed thereWith a 
minor proportion of an oil-miscible metal Salt of 
an alkyl-substituted hydroxyaromatic-aliphatic 
carboxylic acid in which the hydroxyl hydrogen 
and the carboxyl hydrogen are substituted with 
metal, said metal substituents being selected from 
metals of groups one to eight of the periodic sys 
ten. 

20. An improved mineral oil composition con 
prising a mineral oil having admixed therewith 
a minor proportion of a product of the type ob 
tained by: chlorinating petroleum wax until 
about one-sixth of the reaction product is chlo 
rine; reacting the chlorinated wax with a hy 
droxyaromatic compound in the proportion of 
one mol of the latter to an amount of the chlori 
nated wax containing from two to three atomic 
proportions of chlorine to form a wax-substituted 
hydroxyaromatic compound; Substituting at least 
one nuclear hydrogen on the aromatic nucleuS 
with an aliphatic acid group to form a WaX-Sub 
stituted hydroxyaromatic-aliphatic acid; and 
then substituting the hydroxyl hydrogen and the 
carboxyl hydrogen with metal. 

21. An improved mineral oil composition con 
prising a viscous mineral oil fraction having ad 
mixed therewith a minor proportion, from about 
one-sixteenth to about ten per cent, of an oil 
miscible metal salt of an alkyl-substituted hy 
droxyaromatic-aliphatic carboxylic acid in which 
the hydroxyl hydrogen and the carboxyl hydro 
gen are substituted with metal. 

22. An improved mineral oil composition Con 
prising a viscous mineral oil fraction having ad 
mixed therewith a minor proportion, from about 
one-sixteenth per cent to about ten per cent, of 
an oil-miscible metal salt of an alkyl-substituted 
hydroxyaromatic-aliphatic carboxylic acid in 
which the hydroxyl hydrogen and the carboxyl 
hydrogen are substituted with metal, said alkyl 
substituent being derived from petroleum Wax 
and attached to said hydroxyaromatic nucleus. 

2,198,274. 
23. A composition of matter comprising a min 

eral oil fraction and in admixture thereWith a 
minor proportion of an oil-miscible metailorganic 
compound having the general formula: 

RW (COM) (Z.COOM) Yb) 

in which: T represents an aromatic nucleus; 
(OM) represents at least one hydroxyl group in 
which the hydroxyl hydrogen is replaced with its 
equivalent weight of a metal M, said group being 
attached to the nucleus T (Z.COOM) repre 
sents an aliphatic acid residue in which Z is an 
alkyl radical attached to the nucleus T and Se 
lected from the group consisting of aliphatic and 
cyclo-aliphatic radicals, and COOM is at least 
one carboxyl group attached to the alkyl radical 
Z, the carboxyl hydrogen thereof being replaced 
by a metal M'; RV represents at least One ali 
phatic group having a valence 2) of one to four 
and is attached by one valence bond only to at 
least one nucleus. T; Yb represents a monovalent 
radical selected from the group consisting of re 
sidual hydrogen, and hydroxy, alkoxy, arOXy, ar 
alkyl, aryl, alkaryl, halogen, nitro, amino and 
organic ester radicals; b represents the number 
of Yb's and is equal to zero or a whole number 
corresponding to the valence bonds on the nu 
cleus T not satisfied by RV, (OM) or (Z.COOM); 
and n is a whole number from one to four; the 
substituent RV comprising a sufficient proportion 
of the metailorganic compound to render Same 
miscible with said oil under normal conditions of 
handling and use. m 

24. A composition of matter comprising a min 
eral oil fraction and in admixture therewith a 
minor proportion of an oil-miscible metalor 
ganic compound having the general formula: 

RV' (T(OMI) (Z.COOM) YR) 
in which: T represents an aromatic nucleus; 
(OM) represents at least one hydroxyl group in 
which the hydroxyl hydrogen is replaced with its 
equivalent weight of metal M, said group being 
attached to the nucleus T; (Z.COOM) repre 
sents an aliphatic acid residue wherein Z is an 
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alkyl radical attached to the nucleus T and Se 
lected from the group consisting of aliphatic and 
cyclo-aliphatic radicals and COOM' represents 
at least one carboxyl group attached to the alkyl 
radical Z and wherein the carboxyl hydrogen is 
replaced with its equivalent weight of a metal 
MI; RV' represents at least one polyvalent ali 
phatic hydrocarbon group of at least twenty 
carbon atoms having a Valence p' of from tWO 
to four; Yb' represents a monovalent radical se 
lected from the group consisting of residual hy 
drogen and chlorine, hydroxy, alkoxy, aroxy, ar 
alkyl, aryl, alkaryl, halogen, nitro, amino and 
organic ester radicals; b' represents the number 
of Yb's and is equal to zero or a Whole number 
corresponding to the valences on the nucleus T 
not satisfied by RV', (OM), (COOM) and Rc; 
Rc representS monovalent aliphatic radicals; c. 
represents the number of Rcs and is equal to 
Zero or a Whole number coresponding to the va 
lences on the nucleus T not satisfied by RV', 
(OMI), (COOM) and Yb and n is a whole num 
ber from two to four. 

25. An improving agent for mineral oils and 
the like comprising a metal salt of an alkyl-sub 
stituted hydroxyaromatic-aliphatic carboxylic 
acid in which the hydroxyl hydrogen and the car 
boxyl hydrogen are Substituted with metal and 
in Which the alkyl Substituent contains at least 
tWenty carbon atoms and is attached to the aro 
matic nucleus, 
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26. An improving agent for mineral oils and 

the like comprising a metal salt of an hydroxy 
arolinatic-alighatic carboxylic acid in which the 
hydroxyl hydrogen and the carboxyl hydrogen 
are Substituted with metal and in which at least 
one nuclear hydrogen atom of the aromatic nu 
cleus is Substituted with an aliphatic hydrocar 
on group containing at least twenty carbon 

atoxins. 
2. An improving agent for mineral oils and 

the like comprising a metal salt of an hydroxy 
aromatic-aliphatic carboxylic acid in which the 
Sydroxyl hydrogen and the carboxyl hydrogen 
are Substituted with metal and in which at least 
One nuclear hydrogen aton of the aromatic nu 
cleus is Substituted with an aliphatic hydrocar 
con group containing at least twenty carbon 
atoms, and at least one other nuclear hydrogen 
aton of the aromatic nucleus being substituted 
with a radical selected from the group consisting 
of hydroxy, alkoxy, aroxy, aralkyl, aryl, alkaryl, 
halogen, nitro, amino and organic ester radicals 
and aliphatic hydrocarbon radicals containing 
less than twenty carbon atoms. 

28. An improving a gerat for mineral oils and 
the like comprising a metal salt of an hydroxy 
aromatic-aliphatic carboxylic acid in which he 
hydroxyl hydrogen and the carboxyl hydrogen 
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are substituted with metal and in which at least 
One nuclear hydrogen atom of the aromatic nu 
cleus is substituted with an aliphatic hydrocar 
bon group derived from petroleum wax. 

29. An improving agent for mineral oils and 
the like comprising a metal Salt of Wax-substitut 
ed hydroxy-phenyl-stearic acid in which the hy 
droxyl hydrogen and the carboxyl hydrogen are 
Substituted with metal. r 

30. An improving agent for mineral oils and 
the like comprising a metal salt of wax-substitut 
ed naphthol-Stearic acid in which the hydroxyl 
hydrogen and the carboxyl hydrogen are substi 
tuted with metal. 

31. An improving agent for mineral oils and 
the like comprising a metailorganic compound 
having the general formula. 

RV (T(OIV) (2.CO-OV) Yb) 
in which: represents an aromatic nucleus; 
(Offi) represents at least one hydroxyl group at 
tached to the nucleus T, the hydroxyl hydrogen 
thereof being replaced with its equivalent weight 
of a metal Mi; (2.COOM) represents an aliphatic 
acid residue in which Z is an alkyl radical at 
tached to and Selected from the group consist 
ing of aliphatic and cyclo-aliphatic hydrocarbon 
Eredicals, and COOM' represents at least one car 

3 
boxyl group with the hydrogen replaced by an 
equivalent Weight of metal W' and attached to 
the alkyl radical 2; RV represents at least one 
aliphatic group having a valence 2) of one to four 
and is attached by one valence bond only to at 
least one nucleus T: Yb represents a monovalent 
radical Selected from the group consisting of 
residual hydrogen and chlorine, hydroxy, alkoxy, 
aroxy, aralkyl, aryl, alkaryl, halogen, nitro, amino 
and Organic ester radicals; b represents the num 
ber of Yb's and is equal to zero or a whole num 
ber corresponding to the valence bonds on the 
nucleus T. not satisfied by Ry, (ONE) or 
(Z.COOM); and 7 is a Whole number from one 
to four; the substituent Ry comprising a sufi 
cient proportion of the metailorganic compound 
to render Same miscible with a mineral oil frace 
tion under normal conditions of handling and 
Se 

the like comprising a metailorganic composind 
having the general formula: 

RV (COA) (2.COOW) (br). 
in which: A represents an aromatic nucleus; 
(CIA) represents at least one hydroxyl group in 
Which the hydroxyl hydrogen is replaced gith its 
equivalent Weight of retal f, said group being 
attached to the nucleus T; (2.OOOM') repre 
Sents an aliphatic acid residue whereira 2 is an 
3llyl radical attached to the nucleus i and se 
lected from the group consisting of aliphatic and 
cyclo-aliphatic radicals and COOlvi." represents 
at least One caroo:yl group attached to the alkyl 
3radical 2 and wherein the carboxyl hydrogen is 
replaced with its equivalent Weight of a metal 
i?'; RV represents at least One polyvalent ali 
phatic hydrocarton group of at least twenty car 
On atoms having a valence of from two to 

four; Sh” represents a monovalent radical se 
lected from the group consisting of residual hy 
drogen and chlorine, hydroxy, alkoxy, aroxy, 
aralkyl, aryl, alkaryl, halogen, nitro, amino and 
organic ester radicals; b' represents the number 
of Yb's and is equal to zero or a whole number 
corresponding to the valences on the nucleus T. 
not satisfied by RV, (OMI), (COOM) and Re; 
Re represents monovalent aliphatic radicals; c 
represents the number of Rc's and is equal to zero 
or 2, whole number Corresponding to the valences 
on the nucleus T not satisfied by RV, (OVI), 
(CO-OM) and Yb and 72 is a Whole number from 
two to four. 
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