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The present. invention .relates to an improved

extreme pressure lubricant and sulfurized cuiting

oil base and the method of preparing the same.
More specifically the present invention 'is con-
cerned with the simultaneous sulfurizing of par-
ticular oil blends to yield a sulfurized mineral 6il-

soluble base which can then be incorporated in v

mineral lubricating oil for use as an-extreme pres-
sure lubricant or cutting oil. - As a cutting oil,
the mineral lubricating oil' and sulfurized blend
can be used without modification or emulsified
with water.- I : : -

Experience has shown that many oils will, on
heating, react with or absorb.elemental suifur,

and that the'addition of sulfur tcioil will improve:

the lubricating : qualities: of - the oil, particularly
when . subjected’ to heavy loading. . Generally

speaking, the load-carrying characteristics of an:
oil improve in proportion to the increased amount .
of reactive sulfur content. About 10% of the sul-:
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the tall oil contains as little as 30% of sulfur,

Fatty oils, such as lard oil, sperm ¢il, etc. have
been successfully used as sulfurized cutting oil
bases, however. oils 0f this type are getting pro-
gressively -scarce, and are:more costly, and an

~acceptable. substitute - therefor is very much
meeded. Ui a0 -
‘The ‘principal object .of the present invention:

is ‘the production of a sulfurized product, solu-
ble in mineral:oil and which can be blended with

‘mineral lubricating o0il'16 give a product suitable
for use-as either an extreme pressure lubricant

or a sulfurized cutting oil base. This and. other
objects will: be apparent to those-skilleéd in the

art upon reading the following description.

It has now been discovered that an admix- -
ture of tall oil, either crude. or refined, and an.

- ester of a high molecular weignt fatty ‘acid and
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furized oil is blended in about 90%: of mineral . -

lubricating oil to form a cutting oil. = A good cut~
ting oil should carry 15 weights gradual ‘load-
ing and a minimumof -7 weights shock loading
on the Almen machine.: Full details of the Almen
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machine test -are to be found in Proceedings ..

American Petroleum Institute, 13th annual meet-

ing, Nov. 14-17, 1932. Considerable objection:to -
the sulfurized cutting oils of the prior art has. .

been raised due to the fact that they exhibit a
decided tendency to deposit sulfur or sulfur reac-
tion products. :

One type of oil which has found considerable
application as a: sulfurized cutting -oil -base is
tall oil, which is a mixture of fatty and rosin
aclds occurring in pine and:other non-deciduous
woods, and is obtained as a by-product in paper
manufacture. - For conversion to a cutting oil base
the tall oil may be used either in its crude form
or purified by distillation.” 'Tall oil, either crude

or refined, will absorb about 40% of sulfur. . At
about 20% sulfur content the product is absolutely

non-reactive to copper, however, the Almen loads
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ural product or produced synthetically. It is pre-. - .
* ferred to use such esters either naturally occur- .
ring or synthetic as:contain’ an excess of alcohol, -
Specific examples of such. esters are sperm -oil,:
lauryloleate and cetyl cleate although many other::
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are very low for a product containing this amount -

-of sulfur, due to complete reaction-between the
- sulfur and tall oil. The addition of about 40%

of sulfur to tall oil is required to give s_atisfactbry L
Almen loads, but such a product is quite insclu- -

ble in mineral oil. Oil-solubility is determined
by blending about 10% of the sulfurized product
in 90% of a Mid-Continent 100 viscoscity S, S. U.
at 100° F. mineral oil, letting the .blend stand
for 7 days at either 0° F,, 45° F. or room tem-
perature, and deterrhining the amount of sedi-
ment.” Some tests include all three temperatures.
A completely soluble sulfurized base will form no
sediment. A 9:1 blend of mineral oil and tall

oil containing 40% of sulfur will, on standing,
show a sediment of from 5 to 10% which denotes
that 50% or more of the sulfurized tall oil is
mineral oil insoluble, The mineral oil insolubil~
- ity of sulfurized tall oil is quite perceptible when -
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a monohydric.alcohol of at least 10 carbon atoms,
when sulfurized: will give a product which read-

ily pours at-room, temperature and which wil] =
readily dissolve. in mineral luoricating .oil. - In .~
general the method. consists in admixing tall oil,
ester and sulfur monochloride SzClz and heating .

until all.of the sulfur has gone into solution, which
reaction will require from abou Lol

t.1-5. hours.

The present invention contemplates the.Use, ;')"f : .

a.mixture of.oils, one: being.tall oil, and, the othe
being. an ester of a fatty acid and a monohydr]
alcohol'in which the mixture is composed of ‘tra

40-60% of tall oil and from 60-40% of the ester..
- As previously -stated -the esters are. :oleagenous. .-

materials, ‘resulting:-from. the combination Of @
monohydric alcohol and a high molecular- weight - -

fatty acid and:-may be obtained either as a nat-

esters of'a “similar ‘nature may - be -employed.
Sperm oil is. a ‘naturally occurring oil ‘obtained

from the- sperm- whale .and ig “composed chiefly .. -

of cetyl palmitate. R

Sulfur is incorporated irité’ the oil mixtufe b& T

reacting the oils: with either “sulfur--or zsulfur:
monochloride, - The reaction is conducted so as
to incorporate from 15-25% of sulfur in.the oil.
When using sulfur preferably as flowers of sul-
fur, “the sulfurizing reaction occurs at  from

350-400°-F. and preferably from 370-390° FoUIf

sulfur, monochloride “is-utilized as the source of .
sulfur the temperature of the reaction must be
materially ' reduced’ and carefully- controlled’ to
prevent undue polymierization and: the sulfurized
product must- be purified as by water. washing =
‘ 100 For 'reaction”
- with sulfur moncchloride the temperature should
be held within the limits of 100-200° ‘F., prefer-"

to ‘remove " chlorin€ ' by-prodiiuts.

ably 150-180° F.

Although g wide rarge of lubricatin'g'“ oils may
be improved in ‘their lubricating and load-bear- " -
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ing characteristics by the »a:,dd‘ition'thére‘fo.d.f\ the

sulfurized oils of ‘the present invention, in-gen-
eral the lubricating .oils' comprise oils having &

viscosity at :100° F. in ‘the :range .of from about.
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furiziedfi”,cﬁtt_i'fig 'f-'oi‘lf’bas

nd. testedfor Eload-', ,

‘carrying ability, solubility and copper corrosion.

In the. copper test, a stripof polished - copper

was suspended in-a:bath of the cutting oil biend

90-900 seconds, an A. P. L. gravity of. 23°-33°, and 5 maintained at a temperature of 210° F. for &
a flash point above 300° F. However, it Is pre-. .. - period of 3 'hours.. The results of these tests are
ferred to-use parafinic-and naphthenic base oils given in the following: table, - '
‘ : Table .,
: : s - Almen weights Solubilit
- olublil
Sulfurized cutting oil base : j I per ceng ’ Copper test” -
T SO VN ERE .1 Gradual | Shock. {sedimentation| . .~ ~ .. .o
: 5 log’dlng_ loading. R )
" Sulturized tall ofl % ,S...-.-;..:.f..-.__'__.-._.”.‘_..-'.__. 8Ll " "None | Pass:-
" Sullurized tall 0il'(20% 8)- .- I FORIPTN ERR RS t: 11 AP T . 2] Do
- ...Sulfurized tall oil (30% S)-- - 15:} 3 o 4-6 | Slight stain. -
" Sulfurized tall oil (40% 8)..- ... 15 11 ' 8-10-| Blackened. - -
.2'40%, tali 0il;-40% sperm oil, 20% sulf 15|+ Sl None |:Pasgs. .- 7n”
37.5% tall oil, 37.5% sperm oil, 25% sullur t. 15 1 None Do,
. 30% tall oil, 45% sperm oil, 25% sulfur?....... 15 1 L9 207 T Dos
~.1d(0% tall oil,; 457 sperm oil; 16% sulfur-d. ..o Liiilllil. 15 9 ;0.8 - Do.

1/ These mﬂf\i‘rized'bases Wweré comp:

ounded in.the manner ,describedi in the exaxﬁble above.

_ 3.This sulfurized base was compounded by mixing equal parts.of tall oil containing 0% S "and sp:erm oil con- .

1

‘taining 10% S.

3.This sultufized_base.was compounded by mixing edual parts of tall 6il containing 26% S ahd sperm oil co,n,-'. :

s e ol oo teining 10%S. F
having & gravity in-the range cf from23° A. P. L.

to 28° A. P.'L, and-a viscosity at 100°°F. of from -

90 t6-300-seconds. -

 In-midking up the E. P.lubricant and sulfurized

{inig ‘oil base of the present invention the oils
are first placed in, a“cooking vessel and” heated
to the reaction temperature which for-elemental

sulfur i§ from 300°—400° F. and for sulfur mono-

chloride from 100°~200° F. depending largely upon: -
the time available” for: completing 'the reaction,
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and’the ‘sulfur or sulfur halide is then added.”

The temperature is maintained and the reactants
stirred for ‘a period of from 1-& hours to insure
satisfactory sulfur retention. ~After the “reac-

tio

1 is ‘complete,” determined by rapidly cooling 4
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a small portion’ and determining if sulfur sep--
- arates, heating' is discontinued ‘and the sulfur- -

ized product-is
perature:

as -the: source: of -sulfur- the product ‘should ‘then

‘permitted to c¢ool to room tem=- -
- -Where -sulfur ‘monachloride "is used

L
o

be air-blown:for 30 minutes to remove ‘chlorine:::.:

and chlorinated products.: The product at room

temperature is-liquid, flows: or. pours ‘readily and.:

is soluble in ‘paraffinic mineral lubricating oils in

all proportions.-. It is then :ready - for -blending -

with a mineral lubricating oil-to yield an E. P.
lubricant or: cutting -oil. For:blending purposes

it is preferred- to-.use from ‘5=209: 'of the sul- .
furized. cutting oil -base, the :percentage -being: ;
calculated on-the basis of the total composition. *

The following specific example is. given for the -

purpose -of illustrating ‘the invention, thus lead-
ing to a better ‘understanding thereof. - R
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Exawriz B
: : L Per cent
Tall oil acids _ie - 375 .
Sperm. oilo~-mx - 37.5
- sulfur - 25.0

The tall oil acids.and sperm oil were placed. i
an.externally heated kettle equipped-with a stirre

and heated to a temperature of 370° F. The sulfur

was then stirred in and the temperature _held
between 370° F. and 390° F. for one hour. Heat-
ing was.then discontinued and the:sulfurized oil
was permitted to cool to room temperature.
Several cutting oll blends were made up using.9
parts by weight of a mineral lubricating oil, 110

vis. at 100° F. for each part by weight of sul-
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What is claimeddsi .

- 1, "As a:composition. of ‘matter, a:minei‘aluoil-‘ :
soluble sulfurized cutting oil ‘base comprising &

cosulfurized blend of tall oil and an ester of.a-

monohydric alcohol of at least 10 carbon ‘atoms::+
and:a high molecular weight fatty acid. .- .70
-9, As .3 composition of matter, & mineral oil-"..
soluble sulfurized: cutting oil base comprising & .

cosulfurized blend of tall oil and sperm oil,- .= :

3. The composition-as defined in.claim l-in.
which -the ester-of .a-monchydric .alcohol of -at. .
least 10 .carbon- atoms with & high molecular .

weight fatty acid is:lauryl oleate. .. - S

4. A composition-as defined in claim 1 in ,Vv}hi'(‘:hff't 2
the ester is cetyl oleate. - - . 1o U o To0n
5.-As.a composition .of matter .a ‘mineral.oil-.

soluble. cosulfurized: cutting -oil base: comprising::-
“from 5-25%. of sulfur and:from 95-75% of ‘& .
blend of tall oil and-an ester of a monohydric -

alcohol of at least 10 carbon atoms with-a high:

molecular weight fatty acid; in- which -blend the: -
.percentage of tall oil ranges from 60-40%. ;. -

6.-The method of: producing-a sulfurized cuts -
ting oll base which comprises. belnding tall:oil . .

with an ester of a monohydric alcohol of at.least : o

10 carbon -atoms with -a -.highmolec,ular;wei,ght"-, -

fatty -acid, heating the blend to. a sulfurizing S
temperature and reacting: the blend with- sulfur.

7. The method of producing: a. sulfurized. cut-

ting ‘oil base. which..comprises blending fall oll .

with sperm oil, heating the blend to a sulfurizing. .

temperature and reacting the blend with sulfur. -
8. A sulfurized cutting oil comprising a mineral .. -
Iubricating : 0il and a cosulfurized blend of tall : -

oil and an ester of a monohydric alcohol of at.. -
least 10 carbon atoms. with a high molecular -
weight fatty acid. . . DT
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