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This invention rolstes to lubricating oil addi-.

tions of severe service such as those encountered

The primary object of this invention is to pro-

‘duce, for use under severe service conditions,

lubricating oils which will be non-corrosive - to

- corrosion-sensitive hearings, such as the copper-
- lead or cadmium-silver type, and which will also : .
~ avoid the deposmoh of lacquer and: varnish-like
materials. upon pistons. snd overcome oorbon_ |
‘deposition behind the rings. - o

Other ob;;eots features snd advsntsges of thls

It is well known that ordmary mineral lubrl—

- cants are effective only within certain limits of
engine operating conditions and when thése limits

- tion agents designed to improve the. lubricating
- properties of lubricating oils for use under condi-

5

 in Diesel engines, and the like, and to lubrloa,tmg |
- 0ils containing these addition agents. SR

0
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“metal salt of a sulfur-containing aold of ohos-
~ phorus with an or ganic compound having a reac-
- tive group oapable of combining with sald metal

salt of a sulfur- contammg acid of phosphorus.
1 have discovered that the addition of a small

amount of an oil-soluble produot of the reaction

between a, metal salt of a sulfur-containing acid

of phosphorus and an orgamo compeund having
a reactive .group oapablo of combining wlth said
metal salt, which compound may be selected from

the. group cons1s1;1ng of hydroxy organic com-

| pounds metal sulfons,tes and hydloosrbons to

invention wiil be apparent from the desorlptlon i
‘contained hereinafter. | |
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are exceeded detemm ation of the lubrloatmg oils

lssults causing undeslrsblo ring sticking, bearing

corrosion, sludge formation, pistori lacquéring,
Addition agents have been devel~

and the like.
oped and used in lubricating oils to- minimize

bricating oils are many in number.. In general

 these agents are designed to function in some

specific manner; for example, an addition agent
to which is attributed detergent properties is one

whieh tends to keep pistons, rings and valves free
of lacquer and varnish-like deposits.
‘metal salts of sulfonic acids are perhaps the addi-

Oil-soluble

tion agents most generally used to improve the

~detergent p'r'operules of & lubrloatm.g oil and their
use is well known in the art.
bearing corrosion is another speolﬁo funotlon for

- Prevention of

this deterioration and to 1eduoe 1ts ciwhﬂ:*:lstozt1oos__“j
effects if it does occur. - | |
~ Addition agents which have been pr oposed for
the improvement of lubricating properties of lu-
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the like..
larly desirable are:
nates, (2) oil-soluble metal salts or soaps of fatty

' a mineral lubrlos,tmg oil ma,rkodly improves the
lubrwa,tmg properties of .the oil.

"I have discovered also that the pe1 formsnce 63

-mternal combustion engines. under severe ser-
vice. conditions such -as those encountered in

Diesel engines can be markedly improved by the
use of a lublloatlng oil, especiaily. a mineral

_lubrloa,tmg oil, to which has been added a small
~amount of an oil-soluble metal salt of a SUbStl— '
r_tuted sulfur- ooro.talmng acid of phOSphorus hav- =

ing an 011~50111b1112111g organic substituent as de-

_._scrlbed hereinabove together with small quanti-
“ties .of other . lubricating oil addition agents.
Such other addition agents which may be used
.in-conjunction with the reaction products of the

present invention 1noludo detergents, anticorro-

sion agents,-antiwear agents; oiliness agents, and
Among detergents which are particu-
(1) oil-soluble metal sulfo-

acids, halogenated fatty acids or substituted fatty

acids such as dichlorostearic acid, phenyl-stearic

acid, and the like, (3) oil-soluble metal salts or

soaps of rosin acids or hydrogenated rosin acids

such as abietic acid, hydrogenated abietic scid,

-~ and the like, (4) oil-soluble metal salts or soaps
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which lubricating oil addition agents have been
designed. Addition agents which perform this

function include phenolic compounds, metal salts

 fonates such as those disclosed in U. 8. Patent No.
2,350,959 to Cook et al., and many others.

This invention resides in lubricating oils espe-

cially mineral lubrloatmg oils containing oil-solu-
“ble metal salts of substituted: sulfur-oontammg'
acids of phosphorus having an organic substitu-
ent, said organic substituent imparting oil solu-
~ bility to said metal salt and said substituent being
'1noorpors’rsd m ssld metsl salt by rea,otmg a

~ of the reaction products of a sulfide of phosphorus -
‘and an alcohol, metal salts of the reaction prod-
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ucts of a sulfide of ohosphorus and metal sul-

of acids produced by oxidation of high molecular
weight parafliinic hydrocarbons. or hydrocarion

fractions such as paraffin wax, highly paraiiinic

lubricating oil fractions, and the like. Among

“anticorrosion agents which are particularly de-
“sirable may be listed:

| (1) oil-soluble-metal salts
of phenols and particularly alkyl or cycloalkyl

‘substituted phenols:such as those having more

~ than about 12 carbon atoms per molecule, (2)
- oil-soluble metal salts of phenol sulfides or alkyl

50
© -ing'gat least about 4 carbon atoms, (3) oil-soluble

‘or cycloalkyl substituted phenol sulfides and par-

ticularly those having alkyl substituents contairn-

metal salts of the reaction products formed by

-'rea,otmg a sulfide or oxide of phosphorus with an

~aleohol or with a pheéenol, (4) oil-soluble metal

__55

salts of phosphomo or phosphlmo E:LCldS obts,med




by reacting elemental phosphorus Wlth hydrocar- |

bons.
The metal se,lts of sulfur- entaining' aeids of

phosphorus to be used in the practice of this

-~ invention may be prepared by a variety of meth-
ods. As examples of these methods T may cite:

- the reaction of sulfides of phosphorus upon

2,528;_257 .

metals, metal oxides, metal sulfides or metal

halides; the reaction of elementary sulfur upon

metal salts of oxygen acids of phosphorus; the
reaction of oxides of phosphorus upon metal

sulfides: the direct combination of the elements;
the metathesis of aqueous alkaline solutions of

- gulfides of phosphorus with aqueous alkaline

solutions of metal salts of other acids. The fol-
lowing equations are given as examples of

some of the above methods for the preparation

10
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- of metal salts of sulfur contalning acids ef -

phOSpherus

- 3PbCl2-2P2Ss5 -—Pbs (PS4)2+2PSCl3
2CU-+2P 4+-6S5=Cu2P28s
12Ca0=Ca3(PS4).2-}3Ca3(PO2S2) 2
Cu+P+4S CuPS4

| 4P285_'

o These metal salts of sulfur containing acids
of phosphorus are oil- insoluble inorganic com-
pounds and may be referred to as metal salts
- of inorganic acids of phosphorus or sulfur-con-
taining inorganic acids of phosphorus.

Hydroxy organic compounds which may be

reacted with metal salts of sulfur-containing

acids of phosphorus according to the process

of my invention include mono- and polyhy-
droxy aliphatic, alicyclic, _alka,ryl, aralkyl and
aryl organic compounds. Thus 2aliphatic and

alicyclic alcohols may be used, for exemple-

- methyl, ethyl, n-propyl, 1sep1 opyl, n-butyl, iso-
‘butyl, amyl, heptyl, octyl, decyl, lauryl, tetra-
decyl, octadecyl, cyclohexyl,

methyvleyeclohexyl,
benzyl, and the like, as well as alcohols or mix-

~ tures of alcehels ebtalned in various commercial.
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actions of this type.

. tion of caleium

4

ditions well known in the art for effecting re-
Thus sodium petroleum .
sulfonates may be converted into calcium petro-

leurm sulfonates by tresting an oil solution of
the sodium sulfonates with an adgqueous solu-
chloride or calcium nitrate.
Metal sulfonates may also be obtained by direct

neutralization of sulfonic acids prepared by the
sulfonation of a suitable petroleum fraclion

with a sulfonating agent such as fuming sul-
furic acid, gaseous sulfur  trioxide, chlorosul-
fonic acid, and the like.
tion of these sulfonic acids may be carried out

- by treating the acids with basically reacting

metallic compounds, such as oxides, hydroxides,

carbonates, sulfides, or, in seme instances, the

metal itself.

Many hydloealbens may he reacted
metal salts of sulfur- ~containing acids of phos-
phorus according to the process ¢f my inven-
tion. Petroleum fractions, such as extracis or
raffinates obtained in the solvent refining of
lubricating o0ils, may be employed as well as
various  ‘other hydrocarbons such as oledns,
olefin polymers, aromatic hydroealbene for ex-

ample, alkyl or eyelealkyl substituted benzenes,
naphthalenes, and the like, in which the sub-
- stituent preferably contams at least about 10

- carbon atoms, and in fact many others.
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processes such as the hydration of olefins, hy-

drogenation of oxides of carbon, hydrogenation

of hydroxy aromatic compounds, and the like.

Other hydroxy organic compounds which may
be used include hydroxy aromatic compounds

‘such as phenol, alpha-naphthol, beta-naphthol
~and alkyl substituted hydroxy aromatic com-
pounds, for example, cresol,
phenol, p-octylphenol, and wax alkylated
phenols or naphthols. = Still other hydroxy or-

ganic compounds which may be employed in the

- practice of this invention are the polyvhydroxy
- organic compounds of both fthe aliphatic and
aromatic series.

tylene glycol, catechol, resorcinol. hydroguinone,
pyrogallol, p-tertiarybutyl eatechol p tertla,ry-
octyl catechol, and the like.

The metal sulfenates which may be used in
the preparation of the oil-soluble reaction prod-
ucts of this invention are preferably oil-soluble
metal salls of sulfonic acids having a molecular
weight of about 300 to 500 or higher.
uble metal salts of the petroleum sulfonic acids
known as mahogany acids are particularly de-
- sirable. Qil-soluble metal salts of petroleum

sulfonic acids are obtainable on the market
For example,.

under various trade names:
“Petronate,” sold by Sonneborn Sons, Inc. of

- New York city, contains about 40% by weight
- of oil-soluble sodium salts of petroleum sulfonic
- acids.

These metal salts may be used as ob-

tained or they may be converted into other:
metal salts by reaction of metathesis undel con-

p-tertiaryamyl-

"Among these compounds are
included ethylene glycol, propylene glycol, bu-

Oil-sol-
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- The oil-soluble reaction product of a mets 1-

salt of a sulfur-containing acid of phosphorus
with - hydroxy organic compounds, metal
fonates or hydrocarbons may be prepared by

agitating and heating a metal salt of a sulfur-
35

containing acid of phosphorus, obtained hy any
of the methods described hereinabove, with one
or more. of the organic compounds mentioned

above for a period of one to twelve hours, or

until reaction has supstantially ceased, at tem-

peratures from about 100° F. to about 400° F.
~and preferably at about 200° . The optimum

temperature at which the reaction is to be car-

ried out varies greatly with the particular metal
salt of the sulfur-containing acid of phosphorus.

and with the type of organic reactant employed.
In many instances it is found that hydrogen

sulfide is evolved as a result of the reaction and

in these cases reaction is considered complete

when the evolution of hydrogen sulfide has sub-

stantially ceased. In some instances it is ad-

- vantageous to carry out the reaction in the

sure intimate contact of the reactants.

| low bollmg gasoline or naphtha fraction, such
55
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- at pressures between ordinary atmospheric and

65

is employed as
ried out at the reflux temperature sufficient

the boiling solvent.

presence of a solvent or thinner in order to in-
When a

as a fraction having a boiling point in the tem-

perature range of about 100° F. to about 400° F
a solvent and fthe reaction car-

agitation of the reaction mixture is provided by
The reaction may ke car-
ried out under pressure such as in an autoclave

100 atmospheres or even hicgher.
Oil-soluble metal salts of substltuted sulfur-

containing acids of phosphorus having an or-

- ganic substituent may be prepared by reacting

70

- salts are to be included within the scope

a metal salt of a sulfur-containing acid of
phosphorus ‘with organic compounds other than
hydroxy organic compounds, metal sulfonates
and hydrocarbons and said oil-soluble metal
of this
invention. Thus, for example, a metal salt of

- a sulfur-containing acid of phosphorus may bhe

{

reacted with g sulfonic acid having a molecular

weight of about 300 to 500 or higher for one to

The direct neutraliza-

with

s1pl-

e -

—_—



.

! sulxenetlng agent,
- acid, gaseous sulfur tI‘IOXIde chlorosulfonic acid
or the like, or they may be prepared from the
. heremebeve described metal sulfonates by any

I | B |
twelve hours et tempe1 atures from about 100° F.
to-about 400> F. and preferably at about 200° F.

"The reaction: product. may then he neutralized
- with a basically reacting metal compound.

The
sulfonic acids to be employed may be prepered
by direct sulfonation of g suitable material with
such as fuming sulfuric

of several methods well known in the art for
converting  metal sulFenetes to sulfonic acids.

10

These methede include treating the metal sul-

fonates with a 60% by weight solution of sul-

'femc acid, treating the metal sulfenetes with

5 suitable ion- -exchange resin and treating the
metel eulfenetes with gaseous hydrogen chlo-

~ ride in an anhydrous medium, and the like. |
 The 'molar ratio of metal salt of a sulfur-con-
~ taining acid of phosphorus to the hydroxy or-
ganic compound, sulfonic acid, metal sulfonate
- of hydrecarbon to be employed in the prepara-
tion of the oil-soluble reaction products of this
“invention is prefera,bly about 0.2 to 1, but ratios

. _-'between about 0.1 to 1 and about 2 to 1 can be
-‘empleyed with satisfactory results dependmg |
upon the particular phosphorus. compound and -

"F'w"‘-"-

‘hydroxy organic compound, sulfonic acid, metal
."sulfene,te or hydroea,rbon used in the reaction.

. Oil-soluble metal sulfenetes which may be

-‘used i conjunction with my reaction product
“as an guxiliary addition agent in the production
of a high quality lubricating oil include the oil-
‘soluble metal salts of substantially any sulfonic
acid. Thus any of the oil-soluble metal sul-

fonates described hereinabove as suitable re-

agents for reaction with a metal salt of a sulfur-

containing acid of phosphorus may be empleyed

_-es an auxiliary additive.-

Oil-soluble metal salts ef phenols Whlch may

be used together with the additive of this in-

vention include the oil-soluble metal salts of

many phenolic materials such as those of alkyl

or cycloalkyl substituted phenols having more
than about 12:'carbon atoms per molecule as well
as phenol sul

Thus metal phenates such as

Wﬂsen and U: S. Patent No. 2,344,988 to Kavanagh
‘et al. may -be empleyed Phenol sulfides . of
the above type which may be employed are de-

seribed in U. S. Patent No. 2,139,766 to Mikeska

15
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- e,ctlon of P2Ss or P205 with an eleehel or phenel.- -

The method of preparing these salts is fully de-
scribed in the Freuler U. S. Patent No. 2,364,284,
These reaction products may be described as the
reaction products of a sulfide or oxide of phos-
phorus with a menehydrexy organic compound
 Metals which may be. used to. form the deelr_ed
metal salts of the sulfur-containing acids of
rhosphorus: as well as the salts or soaps of
each of the additive materials described herein-

above include the alkaline earth metals, cal-
cium, strontium, barium and magnesium, and
- other metals such as zinge, mekel aluminum, lead,

manganese, mercury, Copper, iron, tin, chromium,
bismuth and therlum In some instances the
alkall metal,. e., the sodium, potassium or
lithium, salt er seaps may be employved.

- The products of this invention may be em-
ployed to improve the lubricating qualities of
any lubricating oil, but I prefer to use mineral
lubricating oils, especially mineral lubricating
cils having g viscosity index (defined by Dean

and Davis, Chemical and Metallurgical Engineer-
- ing, vol. 36, page 618 (1929) ) above about 70, such

as. those produced by solvent treetmg pal afﬁmc

‘base stocks..

In preparing lubrleatlng oils eenta,mmg the

"--'reectlen product of a metal salt or a sulfur-

30

containing acid of phosphorus with hydroxy or-
ganic compounds, sulfonic acids, metal sulfonates
‘or ‘hydrocarbons either with or without the ad-
dition of auxiliary agents, such as detergents,

anti-corrosion agents, and the like, the propor-
tion of the reaction product employed should be
such that the phosphorus content due to the
presence of said reaction product will be in the
order of from about 0.019% to about 0.5% by

weight and preferably in the range of about

- 0.029% to 0.1% by weight. If an auxillary agent,

40
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i. e;, detergent, anticorrosion agent, etc., is pres-

ent. it should constitute between abeut 0.1%

and 3.0% by welght and preferably between
about 0.5% and 2.5% by We1ght of the finished

oil.

. | 45
ides of the alkyl hydroxy phenyl -

‘thio ether type.
-those described in U. S. Patent No. 2,281,401 to

- The method used to determme the percentage -

‘of phosphorus in the reaction products and in
the finished oils is a standard analytical pro-
cedure.

The phosphorus, in a weighed quantity
of the material to be analyzed, is first converted
into the phosphate form by oxidation with so-
dium peroxide in a Parr bomb and the analysis

is finished according to the procedute outlined

et al. and similar compounds together with them-- |

method -of preparetlen are described 111 U.
Patent No. 2,139,321 to Mikeska, ety al. -

Suitable oil- soluble metal salts of Synthetle.
organic acids preduced by oxidizing hydrocar-
“bons or hydrocarbon fractions are deserlbed in
U. 8. Patent No. 2,270,620 te Bray. |

—i—ara

* thetic organic acids used in the preparation of

‘oil-soluble metal salts are preferably obtained
by oxidizing relatlvely high molecular weight
| hydreearben fractions such as hlghlv para,
lubricating oil fractions,
 like.

inic
parafiin wax, and the
The acids so produced may be converted

into the metal salts dlreetly or they may be

chlorinated and the chlorinated acids converted
into their metal se,l | Preferebly the acids will
eentem 111 eXCess' of 10 earbon a,tems per mele-

_eule

Suitable 011-solub1e metal selts of acids pro-
dueed by the reactmn of a phespherue sulfide
or oxide with eleehel or with phenol are. pref-

- erably those alkyl, aryl, or aralkyl phosphoric

or thiophosphoric acid salts prepared by the re-

i 5‘-5
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in Kolthoff and Sandell, Textbook of Quantita-
‘tive Inorganic Analysis, page 676 (1936) for the

determination of phosphorus in steel. In this

| methed of analysis the phosphorus is . Welghed
as megnesmm pyrephosphe,te

‘The. :metel salts that I employ in the prepa,m-_

tion of a high quality lubricating oil are oil-
“soluble and require only simple mixing with a
‘lubricating oil to obtain solution. However, the
‘blending is usually effected at slightly elevated

temperatures in the range of 100° F. to 200° F.
in erder to facilitate selutlen and dispersion of

the addltmn agents in the bedy of the lubrlea,tmg

oil.
- Although the feregemg description hes been

limited to the use of those metal salts of acids

of phosphorus which contain sulfur, it is to be
dlstmetly understood that metal salts of acids

~ of phosphorus which do not contain sulfur may
also be-employed. Thus, metal salts of oxy acids

of phosphorus as well as the meta] salts of acids

~of phosphorus containing selenium or tellurium
({-:

may also be employed in place of the metal salts




' - 800°-F. for one hour.

7

| of the Sulfur—contalmng acids of ' phos'phorusl

2,528,257 .

although the Iattcr compounds are the pr eferred |

type.

Metal salts of oxy ac1ds of phosphorus Whmh
may be employed include metal salts of phos-
phorous acid, hypophosphoric acid, orthophos-
phoric acid, pyrophosphoric acid and metaphos-

41

phoric acid. These are common - phosphorous

acids and methods for their preparation are well
known. These acids may be converted 1ntc
-~ metal salts by neutralizing with a basic meta,x

compound, such as an oxide, hydro}nde cax-

10

8 .
0.025 9% by welght st prepared by dlssolvmg 13 -
grams of the agent prepared above in a 1000 grams

of the SAE 30 grade mineral lubrlcatmg 0il em-

ployed in Example 1.
| Example IIT

The calcium salt of sulfur-containing acids of
phosphorus was prepared by heating a mixture

of phosphorus pentasulfide and calcium oxide in
a molar ratio of 4 mols of P255 to 12 moles of

. CaO at g temperature of 900° F. in an atmospherc |

‘bonate of the metal or, in some 1nstances the

-metal itself. -
The following examplcs are presented to fur-

ther illustrate some of the aspects of my in-

vention, but it is to be -understood that the in-
vention is not limited to the methods or modes
of operation described in these examples.

En:cmplc I

To a solutlon of 0.1 mol phosphorus pcntasul Gde

in 250 ml. of cold 6-normal ammonium hydro}nde

was added an aqueous ammoniacal solution con-
The resulting white

taining 0.3 mol zinc sulfate.
pasty precipitate, containing mixed zinc thio-
phosphates was filtered off.

orams of calcium petroleum sulfonate, 140 grams
~of mineral lubricating oil in the SAK 20 range and
-1000 ml. of a hydrocarbon solvent having a boil-
ing range of 200° F. to 300° F. The mixture was
refluxed, returning the reflux ligquid through a

water trap, for three hours after dryness was at-
tained. The mixture was then filtered and the.
'The product

hydrocarbon solvent distilled off.
remaining contained 0.42% phosphorus.

A lubricant having a phosphorus. content of

15

‘The wet precipitate
cake was stirred into a solution contalnmg 60 .

of nitrogen. The reaction mixture was heated

‘slowly to the required temperature, because the
" reaction is highly exothermic, and maintained at
~about 900° F. for one hour.

- tained were ground to a powder and heated with
~an alkylated benzene, obtained by treating ben-

20

vene with chlorinated paraffin wax in the pres-

ence of anhydrous aluminum chloride, for three

"~ hours at a temperature of 400° F. The product

was an oil-soluble calcium and phosphorus con-

- taining material.

25
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A Tubricant contammg 3% of this product and
07 % of the SAE 30 grade mineral lubricating oil
employed in Example I was found to have good

- anticorrosion characteristics.
~ The foregoing description and exa,rnples of my
invention are not to be taken as limiting since

many variations may be made by those skilled in

- the art without departing from the spirit or scope
- of the fOllOWIng cla,1ms |

T claim: -
1. A lubricating 011 compomtmn comprlsmg a

'major proportion of a mineral lubricating oil and

a small amount, sufficient to impart anti-corro-

sion properties to said oil, of an additive result-

ing from the reaction of a metal salt of a sul-

0.03% by weight and consisting of 7.0% by weight -

of the product obtained hereabove and 93. 0% by

weight of a mineral Jubricating oil of SAE 30

~ orade having a gravity of 29.1° API, a viscosity of

40

540 seconds Saybolt Universal at 100° F. and a

viscosity index of 90 was subJected to a laboratory
corrosion test in which air at 0.02 cubic feet per
minute was passed through 150 ml. of the lubri-

cant at 325° F. A copper-lead bearing having a

~surface area of approximately 4% square inches

was suspended in the solution and its loss in

weight determined. After 93 hours the bearing

in the solution containing my addition agent had

suffered no loss in weight while under identical

- fur-containing

inorganic acid of phosphorus
with an oil-soluble metal sulfonate in the molar

ratio of between about 0.1 to 1 and 2 to 1, at a

temperature within the range of about 100° F'. to

about 400° F.. to impart a phosphorus content to

~the lubrloatlng oil composition of between about

45
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test conditions a similar bearing suspended in

~ the hereabove described mineral oil without my
- bb

addltlon agent lost 200 mgs after 93 hours.
E:mmple IT

A mixture of 44.4 grams of Pst and 88 grams
of zinc sulfide was heated in an atmosphere of
nitrogen at a temperature between 600° F. and

and ground to a powder.

the presence of petroleum naphtha to a maximum
temperature of 200° F. under refluxing conditions.

Considerable evolution of hydrogen sulfide oc-
curred beginning at about 130° F.-140° . The

60
The product was cooled.
R _ This product was re-

- acted with 30 grams of methylcyclohexanol.

claim 4 in which the metal sulfonate is a _
fonate of petroleum sulfonic aolds havlng 2. molec-

0.01% and about 0.5% by welght of said 00111"_ |

position.

2. A lubrlcatlng o11 composmon as set forth in
claim 1 in which the metal salt of the sulfur-
contmmng acid of phosphorus is the zinc salt.

3. A lubricating oil composition as set forth in

 ¢claim 2 in which the metal sulfonate is a sul-
- fonate of petroleum sulfonic acids hawng a molec- o

ular weight of at least 300. -
4, A lubrlcatlng o0il composrtlon as set forth in
claim 1 in which the sulfonate is a calcmm sul--
fonate. | | |
5. A lubricating oil composltlon as set forth in

ular weight of at least 300. |
. 6. A lubricating oil composition as ‘set forth 11:1

claim 1 contmmng also about 0. 1%. to about 5.0%

_ by weight of an oil-soluble metal salt of the prod-
‘reaction was effected by heating the mixture in

a5

uct of the reaction between a phosphorus com-
pound of the class of phosphorus sulfides and

- phosphorus omdes and a, monohydroxy orgamc

reaction product was distilled to remove the.

‘naphtha and dissolved in 100 grams of a light,

high V. I. mineral lubricating oil and the product
filtered to remove insolubles.
| found to contain 1.99 of phosphorus.

A lubricant having good antlcorroswn charac-"--
teristics and having a phosphorus conte_n_t of

70

| compound

7. A lubrlcatmg 0il composmon as set forth in " |
claim 1 in which the metal sulfonate is a sul-
fonate of petroleum sulfonic acids having a molec-

 ular weight of at least 300.

The product was |

8. A lubricating oil compomtion a5 set forth in

claim 1 in which the metal of at least one of the
- metal compounds is an alkaline earth metal.

9. A lubricating oil composition as set forth in

The salts thus ob-

sul- -
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claim 1 in whmh the metal of: at least one of the = Number Name Date
metal compounds is lead. 2,261,047  Asseff . _____ . Qct. 28, 1941
| MARJORIE J. VOLD 2,343,213 Ashley . _ Feb. 29, 1944
S 2,364,283 Freuler oo o Dec. 5, 1944
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