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‘The present Invention relates to a process of -improv-
ing filiratior in the preparation of lubricating oil compo~
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sitions having improved acid newtralizing charscteristics. -

Lubricating oil compositions prepared by the prucess
herein are particularly useful in neutralizing acids formed
in intcrnzl combustion engines by oxidation.

_ This application is a coniinuation-in-part of applica-
tion Serial No. 261,919, filed December 15, 1951, now,
abandoned.

During normal operahon of internal combusiion en-

gines, acids are formed in the lubricating oil itself and
in the combustion chamber. The acids formed in the
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lobricating ofl ifself are normally cavsed by oxidation -

of the lubricating oil during engine operation. The
resuliting organic acids and peroxides break down the
lubricating ofl and contribute to wear by corrosion. ‘The
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combistion chamber aeids normally come from the com- .

bustion - prodnets of the foel. - For exampie, when high

suMur faels are used in diesal engines, sulfuric acid is.

farreed from the suifur. This salfaric acid finds its way
fnto the crankcase along with the blow-hy gases

Large amounts of detergents are belng incorporated
in lubricating oil compositions for use as dispersing
agents, and a portion of these detergents are incidentally
used as meotralizing agents for these acids. For exam-
ple, calcium cetyl phenate is incorporated into @ Iubricut-
‘ing o0il composition primarily fo serve as a- detcrgent.

¥towever, 2 portion of this calcium cotyl phenste reacts’
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with the sulfuric acid formed from high seliur fuels to -

form calcium sulfate, neutralizing the effect of the acids,
ard Temoving part of the dctcrgent fmm. its intended
purpose.

Rather than use rclatlvely gxpeusive orgspic com-

pounds to neutralize the acids formed during the opers-
tior of an r:ngine, it would be more practical to use other
Jess cxpemsive materials for: this purpase. Likewise, il

is more economical to use a deferzent in a lubricating -

ol composition primarily for its intended purpose than
for the purpose of ncutralizing acids. Furthermore, the
other materials described hereirbelow which can be used
to meutraifze acids in lubricating oils will neutrulize

lurger amounts of aclds per-unit weight than the vrganic

detergents. .
- As raught by Lindstrom and Woodruff in United States
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Patent No, 2,675,923, lobricating oils having acid-nen-

tvalizing characteristics are obtained by dissolving (or
dispersing} alkaline earth metal oxides and hydroxides

e dihydric aleohols,  The dihydrie alcohol solutions {or

dispersions)  arc then thoroughly blended with Iubricat-
tag oils containing dispersanis {e. g., polyvalent metal
sulfonates), and the tesufting composition is filtered,

Because of what appears to be a gel formation, the .

filtration rate in the Tindstrom-Woodruff process often-
iimes iz slow and cumbersomg,_requiring considerzble
time. 7t is therefore a pnmary object of this invention
1o-set forth a- means of improving this filiration rate.

It iz another object of this invention -to prowdc a

method for inhibiting the formation of a gel psior to the
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- alkaline carth metad base and the dihydric aleabol.

2
filtratfon; of disparsions of metal oxides and hyﬂ.roxides
in lubricating ofls,

It is 2 further object of this invention to set forth a
methad for facilftating the filtration of d.xspcrswns of
polyvalent metal oxides and hydroxides in Iubricating
ofls when- said dispersions are prepared by the use af
dikydric alcohols, :

These and other objects of this invention will be ap-
parent from the ensumg desmptmn and the appended
claims.

According to the present invention, apphcant has dis-
covered that the filtration step in the process of prepar-

ing lubricating ofl compositions having unexpectedly high

acid neutraliizing characteristics can be facilitated by the
use of a filfering agent; that is, by the use of an alkyl
phenol {or the calcivm salt thereof). . ]

In the formalien of -the lubricating oil ::Omposmom
herein, mefal oxidsy and hydroxides are used as initial
reactents. Thuog, the lubricating oil compositions of this
invention are prepated by dissolving ap alkaline earth
metal base (i, ¢., an oxide or hydroxide} in a dlhyr}rlc
alcohel {c. g, ct.hylanc glyeol), This solution is. then

- imcorporated imto ‘a lubricaling oil coplaining an oil-

yoluble alkaline earth metal dispersant (e. g., an alkaline
eurth metal sulfoouis) and a filtering agent (e, g., 2a

alkyi phenol or a calvinm salt thereof), after which the
mixture is heated to remove the fiee dihydiic aleahol,
and fllered, forming a clear, -filterabfa iubricating. ofl
composition. These lubricating ol compositions contain
dmpersmns of alkaliné earth metal materials- which be. -
have in 4 manoer similer to metal oxides and hydroxides,

Howcver, although the metal oxides. or kydroxides are
the initial reactaats, the dihydric ulcobol (i:e., analkyl..
ene giycol) iz believed to combine therewith to form
an alkaline earfh metal material which seems to-be an
alkajine earth metal basic salt. Thus, as, wsed herein,
the alkalinc earth. mctul zaaferial, i e., the basic salt, -
mcnns the prodect resnliing from the rea'cﬁpn..of.;_}fh]{e
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alkaline eavth metal material also can be described as 2
glycozide or 2 glycolatad metal hase.. (-’I‘h’s.'nntgd T
action Js deseribed In “Organic Reagents in Inorganic
Analysis,™ by Thert Mellan, pagss 304, published by
Plakiston Publishing Co., 1941.). For ease of deserib-
ing the present im'entirm, the farm “plycoxides” will be
used herein as meaning the resction product of alkaline
earth metal oxides (or hydroxides) md dihydrie -al-
cohl:ﬁs

-~ Alkyl phenols which are used accmd-ng to this inven-
tion to facilitate filtration in the. preparatinn of dispar-
sioms .of alkaline earth metal glycoxides dn labricating
oils are alkyl phenols containing nd more than three al.
kyl groups on the benzene muclens, each atky! group
containing from 4-30 carbor atoms. It is preferred to
nse an alkyl pheno! containing one alkyl:groump, which
alkyl group comtains from 12 to 18 carhom atoms. -

‘Bxamples of alkyl pheaols which may be used actord:
ing to this invention to facilitete the fitration. off disper- -
sions of polyvalent meial oxides snd hydroxides in Iubri- -
cating oils include: butyl phenol; d4myl phenol, hexyl
phendl, octy!t phendd,'decy! phenol, dodect] phenel, teira-
decyt phenol, octadecyl phenol, hexadecy] phenol, di-bntyl
phenol, di-octyl phenol, di-hexadecy! phenol, dloctadecyl
phenol, tri-butyl phenol, fri-octadeeyl phenol, cicosane
phenol, trizcontyl phenol, and alkyl phenels whercin the
alkyl groups are derived from alkylene polymcrs, éte.

The amount of alkyl phenols used to increase the fltra:
tion.rate depends on {he amonnt of alkaline earth metal
glycoxides dispersed in the lubricating oils. ‘Y'he meol ratio
af alkyl phenol (or the calcinm salls thereof) to the alka-.
Ime garth metal oxide {or hydrexide) initially added to
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the ditivdiic alcofiol can vary from about 0.1 {o about is.
1t is preferred that the mol ratio of alkyl phenol (or the
calchim salts thercof) to the alkaline earlk metal axide
{or hydrozide) have a value in the range of 0.50 to 1.0,

Inbricating, oifs which are uscful ag base ofls in the
process herein include a wide varicty of 1ubricating oils
such as oils which can be manufactured by solvent treat-
fhg, acid trealing, ete., various crude oils, such as par-
affinic, nuphthenic, or mized buse crode oils, or such as
tHose which carr be obtained by symthesis (¢, g. the
Fischer-Yropsch process), Lubricating oils also incinde
those derived fromr coal products and synthetic oils, e. &,
alkyléne polymers (such as pelymers of propylene, butyl-
ene, etc., and mixtures thersof), alkylene oxide iype poly-
mers, dicarboxylic acid esters #nd liquid esters of acids
of pliosphorus. Synthetic ofls of the dlkylene oxide type
polymef which may be wsed inehude those exemplified by
ufkylens oxide polymers (e. g, propylens oxide poiymers)
end detvatives; including alkylene oxide polymers pre-
pared by polymerizing alkylene oxides (e. g., propylenc
“oxidE) in the presence of water or aléohols, e, 2., ethyl
aleohal, atid estors of alkylene oxide type polymers, €. g.,
acatylated propyiene oxide polymers prepared by acetylat-
 ing the propyleme cxide polymers containing hydroxyl
| promps. :

Dispetsants which can be used in the process according

 of an alkaline certh metal basic material.

20

" 1o this fnvention include the mcial sulfonates exemplified

as follows: ealcium white oil benzene sulfonate, barium
white il benzene sulfonate, magnesivm white oil benzene
suMonate, caleium dipolypropene benzene sulfonule, bar-
fum dipolypropene benzene sulfonate, magnesivm dipoly-
propene benzene suifonate, calcium mahogany petrolenm
salfonate, barium maboguny petroieum sulfvnats, mag-
 ziesinm mahogany petroletm sulfonate, celeium triacontyl
sulfonate, magnesinm. {rincomty] sulfonute, calcium Jauryl
sulfonats, barinm lauryl snlfonate, megnesium  laaryl
sulfanate, ete. .
 The dispersaats can be used in amounts of about 0.1%
to 10%, by wright, of said finished composition. How-
ever, it is preferred to use from sbout 0.3% 1o about
2.0%, by weight, becanse lubricating oil compositions
containing. these amotmis markedly improve the over-alt
tating of :an engine.

Expressed in millimels per kilogram of final lubricating
ofl composition, the dispersants can be vsed in amouats
of about 1 miflimol per Kilogram to about 110 millimols
per kilogeam, with a preferred range of about 3 millimols
per kilogram ro about 20 millimals per kilogram.

The dihydrie alcohols used in obtaining the labricating
-0il vomposition of this Invention are glycols containing
less than 5 carbon aturas; in particular, these glycols in-
clude vicinal-alkane diols having less thaa 5 carbon stoms.
Suitable dihydric alcohiols include, for example, ethyicoe
elyeol, propane diel-1,2; butane divl-2,3; butane diol-1,2;
ate. Eihylene glyeal is preferred, becauss thereby, groater

_ amounts of metal base arc incorporated in.the fnbricaling
oil campasiiions. :

The amount of dihydrie alechals nused will depend in
purt upon the dihydric aleokol itself and, as noied here-
{nabave, on the alkaline earth metal oxides or hydroxides
which are used in the preparation of dispursions of the
alkaline earth metal glycoxide. In general, the vse of 2
low molecular weight dibydrie alcobol {e. 2. ethylene
glycal) results in obtaining a greater anount of the basic
materials dispersed in the hubricatime oil than the use of
3 higher molecular weight dikydric aleohol {e. g., Propyi-
enc glycol), when both are used'in fhe same amonnis by
weight, It is prefervid fo select a- dibivdric aleohol in
which the dispersaits and the alkaline earth metal oxides
or hydrogides have the greatest solabiliky, In the forma-
tion of solotions of alkaline earth metal basic materisls
i glyeols, it is beneleial to use certdin ratios by weight
of thie.dihydric dlcohcl fo the alkaline earth metal oxide
or hiydraxide, These ratios may vary from about 50:1 fo

-ghout 2:1, 30:1 to about 1C:! being preferred.
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_basic maierial dispersed.

‘The smount of alkaline esrth metal basic materials
(i e., the pikalite sarth metdl glycoxides) which are dis-
persible in the Iubricating oif compositions herein 15
depondent vn the amount of dispersant which is present.

Norrmally, one part by welght of a dispersant can stably
disperse as much as 0.2 part of more by weight of the
alkaline earth metal basic materials. For cxample, oug
part by weight of an alkaline earth metal nishogany pe-
iroleam sulfonate can stably disperse 0.2 part hy weight
of an afkallne carth metal basic matcriul. Expressed
otherwise, one mol of an alkaling-2arth metal makogany
peiroleum sulfonate can stably dispersc at ledst 1.75 molz
Thus, the
alkaling earth meial basic materials and dispersants. are
present in the fubricating ofl compositions in such amounis
that the basic material/dispetsant mel ratios have valuss
of at least 1,75, and as high as 4.0; preferably from about
2.0 to about 3.0, :

Tn.terms of the alkaline esyth metal oxides and by~
drovides which are inttially incorposated into the ubricat-
ing ofl compositions, the amounts of these oxides and
hydrozides cen vary from about 0.22% to about 7.0%.
by weight, :

The metat of the dispersant may be the same 23 the
metal of the Dasic material dispersed; or the metil of
the dispersanl may be differcnt from the metal of the
For example, a calchim sol-
fonate muy be used in a lubsdcaling eil composition 1o
crabilize ¥ dispersion of a barium basic material, or &
caleiam sulfonate may be used in & Inbricating oil com-
position. 1o stahilize a dispecsien of a calcium basic
material. .

Aligline carth mezal basic rosteriale arve -dispersed in
tubricsilng oil compositions in accordance with this in-
vention by heating a mixture of @ dispersant, an alkaline
earth polyvalent metal oxide and/or hydrozide, » di-
hydric alcohol, and an abkyl phenel (or the caleium -
salt fhereef) in the lubricating il fo 2 temperature. of .
about 175° F. to about 400° F. (250° F. to 350° T
being, preferrad). for a pericd of time sufficient to PIOMOE
the reaction between the alkaline earth metal oxide or
hydroxide and the dihydric slcohol, 1o disperse the metal
busic omterial in the lubricating oil composition, aod
+o remove subsiantially all of the remaining apparently
nnreacted dihydric alechol, after which the mixture is
filtered to remove any apparcutly unreacted alkaling earth
mctal gxide or hydroxide. The fliration agemt (i <.

~ alkyl phenol o the caleiwm salt thereof) may be- in-
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corpevated into the [ubricating ofl composition any time
pricr to the Hitration siep. :

Although a0 theory is set forth o explain the phenom-
enon of this iovention, it Is- believed that- the sgents
uged ag filtration aids inhibit the formation of gellike
substances which slow down the filtration rate. ‘The
methed sel forth herein can be used whenever filiration
is impeded by gellike substances rcsulting from disper-
sions of alkaline carth zidetal glycoxides in fubricating
oils. ) Lo

The examples hereinbelow illusiratc the effectivencss
of alkyl phencls in increasing the filtration rafc during
the preparation of disperstons of ulkaline earth metal
slycnxides in lubricating oila. The dispersion in oil was
filiered. as follows: An 11 cm. Buochner fumnel was set
in a filier flask, a filter paper inserted, and 25 g. of
Celits spread ag evenly as possible over the paper. A
vacunm was then upplied to.the filter flask so that the
absolute pressure within “the flask was maintained at
about 300 mm. of morenry, . .

i the shsence of ag aliyl phenol as an ald to filtration,
only a fdw drops of a dispersion of calcium glycoxide
in mineral oil could be obtained in the filter flask, Even
a constant scraping: of the Celite surface did not assist in
any firrther ltration, L :



2,878,185

: F:.ampls I -—Hx'gk moiemlar weight alkyl p.'zerro! as.
. - fltration aid -

A mmturc. of 10 grams of calcium hydronide and
171 grams of glycol was allowed to blend together over
a period of 1 hour. To this mizture was added 43.3
grams  of an alkyl phenol having a molecnlar weight ol
340 (the alkyl rudical being derived from. propylene
polymers) and 104 grams of & California solvant-refined
paraffin base mineral oil solution of calcium mahogany
petrolenm sulfonate {the ofl solation confained 1.65%
calétum). The whole mixture was heaied lo a tempera-
ture of 400° F. at an absolute pressure of 50 mm. of
meretry to temave the ethyleme glycol. The' fittered
minera] .oil ispersion contained 4.44% calcium, show-
ing 2.79% more calcium in the mincral oil than before.
No diffienlty was expermn\:ed in hll,crmg the ma.,tmn
mixture,

Exampfe 2. —H:gh rlecular wezghr alkyl phem:\l as
- filtration aid

A mmure of 10 fq:arns of calcinm hydrozude and 17
grams of uthylene glyml was agitated by vigurous stirzing
over a-period of .1 hour, - To this mixture was added
22 gram; of the same alkyl phenol of Example 1 and
104 gramy of a California solvent-refined paraffin base
mineral ofl solution of a mahogany petrcleum suifonate,
“Thé oil solutién contained [1.65% calciom. The whole
‘Teaction mixture was heated to a temperature of 400° F.
at 50 mm, of mercy absolute pressure to remove the
ethylene glyeol, Although the victosity of the resulting
mixture: was quile high, the nifxture fltered well. The
“fiitered mizeral oil. selution contained 4.51% caleium,
showmg 2.86% more calcizm than before,

Examp!e 3. —Dizztradecy! phenol as ﬁltmr!on aid’

A mixture of 7.8 grams of calcium hydroxide and 127
gramns of ethylene glycol was thoroughly egitated. To
ihe resulting solution was added 77.3 prams of a Cali-
fornia solvent-refined parafiin bass mineral oil solution
of calejum mahogany- petroleum sulfonate (the ofl solu-
tion had- 2 caleinm content of 1.64%) and 45 grams of
di-tetradecyl .phenol having 2 melecular weight of 475,
- {The alkyl group on this phcncl whag derived from. prop-
viens polymers havisg an. avaragt: of 14 carbon atoms
-per ‘alkyl group.} ‘The reavtion smixinre was heated to 3
temperature of 400° F. ul un absolute pressure of 50 mm.
of mercury to'remove the eibylene glyool, atter which
the reaction mixture was iltered and 75 grams of the
filtered preduct were obinined in 30 minntes by slowly
scraping the Celite surface. The mineral -oil solation
had.a calcivz content of 3.83%, showing the presence
of 2.19% more culcivin than before.

Example 4—p-Tartiary amyl phenol as fltration wid
A mixtore of 10.5 grems of caleium hydroxide and

164 prams of sthylene glycol was thoronghly agitated

iapether, after which was added a solation of 20.2 grams
of p-tertiary  amyl phencl in 40 grams of & California
solvent-refined base ofl baving a viscosity of 356 S3U
at 100° 7. To this whole mixinrs was added 140 grams
‘of A California solvent-refined: paraffin-base mineral oil
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tion. For example, the polyvalent metal. oxides of hy-
droxides ‘may be blended with the dispersants in”tha
lubricating oil conlaining tie filtration agent prior to
béing mixed with the diliydric aleohol; or the dihydric
aleohol, the dispersant, and the filtration agent may be
blended together first, or afl of the Ingredients inay be
blended together at once. It is preferred to mix the di-
bydric aleolols and the metal oxides or hydroxides first

to oblain a colioidel dispersion or solution of the metal -

oxides or hydroxides in the polyhydri¢ aleobols before
mixing with the Iubrlcatmg ox.l dlspersant, and ﬁltratmn
sgent,

¥ claim:

‘1. In ke process of preparmg dlSp&I'SlDDS of aikahne

earth metal glycoxides in lubricating oils by forming an -
admixtuce of a lubricating oil; a dihydric alcohol con--

taining less than 5 carhon atoms, from 0.02% to 7.0%,

" by weight, based on the oxide, of an inotrganic substance

selected from the sronp consisting of alkaline earth metal

oxides. and hydroxides, and from 0.1% to 10% by weight

~ of an alkaline earth metal sulfonate, heating said ad-
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mixtere to a temperaturée in the tange of abovt 175°°F
to about 400° F., removing unreacted difydric alcohol
by distillation, and filtering sald admixture, the improve-
ment comprising blending inte said lubrieating ofl com-
position. prior to fltration, an-alkyl phenol having o

more than three alkyl groups attached to the benzens

nuclens, each alkyl group containing from 4 to 30 carbon

atoms, and whercin the mole ratio of said alkyl pheadl .
to said imorganic substancc bas & value from about 0.1

1o about 1.3, wherein the weight ratio of dihydrie alcohcl

to said iporganic substunce iy {rom 30:1 to 10:1, and

wherein the mole ralio of sald metal inorganic substancn:
to said sulforate has a valoe from about 1,75 to about 4.0,
2. Tn the process of preparing. ﬂ{sperswns of aikelive

_ earth metal glycoxides in: Tubricating cils by forming an
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admixture ‘of a lubricating oil, a dihydric aleohol contain-
ing less than 5 carbon atoms, from (.028F to 7.0%, by
weight, based-on the oxide, of an inorganic substance se-
lected from . the group congisting: of alkaline zarth metal

oxides and hydroxides, and from 0.1% {0 10% by weight

of an alkaline carth motul suifonatc,. heating . said ad-
mixture to & temperatige iz the tunge of sbout 175° F.
to about 400°.F., removing umreacted dihydric aleohol
by distillation, a.ud fiftering said admixtire, the improve-
ment comprising blending into. said libricating eil com-

. position prior to filiraton,” an alkyl phenol having no
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solnfion . of - calcium mahoguny petroleum  sulfonate.

{This minefal oil solution coutained 1.1795 calcium.)

After the ethylene plycol had been removed by heating
to 400° . at an absoluie presswre of 50 mm. of mercury,
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the teaction mixture was filiered. The filiration was .

rapid, 120 grams of the fitered calchim hydroxide dis-

persion in minsral ol being obtained in 2 period of 2.5

minntes. There was no. need to scrape the Celite sur-
face. The filtered mineral ofl solntioa contained 3.76%

calcinrh, which was 2.59% more caleiiim than the initial

mineral ofl sclution of calclnm mahogany petroteum
sulfonatc.
Numerous varintions of the method presented hore may

be empleyed in preparing the dlspersions of this inven:’

7o

more than three alkyl proups. attached to the benzene
nucleus, each alkyl group containing from 1210 18.car-
bon atoms, and wherein the mole ratio of said alkyl
phenol {o said inorganic substance has a value from-abont

0.1 to about 1.5, wherein the weight ratio of dihydric

sleohol to said iporganic substance is from 30:1 to 10:1,
and wherein the mole ratio of sald metal inorganic sub-
stance to said sulfonale has & vaiuc fmm about 1.75 to
abont 4.0 .

3. In the progess of prcpanng d:sucmons of alkalme
earth metal glycoxides in Jubricating oils by forming an
aq:lnﬁx_tm'e. of lubricaling vil, u dihydric aleohol contain-
ingless than 5 cerhon wtoms, from 0.02% to, 7.0%, by
vieight, based on the oxide, uf an imorganic substance
selected from the gronp consisting of aikaling carlh metal
apides and hydroxides, and from 0.3: 1o 2% by, weight
of an stkatine earth metal sulfonate, heating suid admix-
ture to a temperature in the range of about 175° F, 1o
about 400° F., removing voreacted dibydeic alechol by

distilation, snd filiering said admixture, the improvement
comprising blending into the Jnbricuting ofl composilion.

prior to filirution, an alkyl phenol huving oze alkyl group
aftached to the benzene nucicus, said alkyi group con-
taining from 4 to 30 carbon atoms, and wherein the mole

ratio of said alkyl phenol to safd inorganic substance has’

" & valua from about 0.1 10 zbout 1.5, whersin the weight

Yy

rulio of dikydric alcohol to said inorganic substance s

from 30:1 {0 10:1, and wherein the mole ratio of said -
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metal imorganic subsiance 1o said sulfonate has a value
{rom.about 2.0 to about 3.0.

4. In the process of preparing dlspersions of calcinm
slycoxide in lnbricating oily by forming an admixfre of
a lubricatig o, 2 dibydtic alcohol containing less than
§ carbon atoms, from 0.02% to 7% by waight, bascd on
the oxide, of an inorgamnic substance selected from the
group voasisting of calcium oxide and calchmm hydroxide,
from 0,19 to 10% by weight of 2 caleinm sslfonate,
wherein the mole ratio of sald inorganle sebstance to
suid sulfomate is from about 2.0 to about 3.0, and {he
weight ratio of spid dihydric aleohni fo said inorganic
yubstance is from 30:1 to 101, heating said admizturc
{0 & temperature in the range of 175° F. to about 4007
F., Temoving norsacted diaydric alcohel by distillation,
and fltering the admixture, ths improvement comprising
blending into the Mbricating il composition ptior to the
fittration step an alkyl phenol having one alkyl group

_attnched -to the benzené mmclens, said aflyl group com-
taining from 4 to 30 curbon atoms, and wherein the mole
ratio of said -alkyl phennl to said inorganic substance
has a value frore abont (1110 1,5. i

4, In the process of preparing
giycoxide in Inbricating ofls by forming
of a lubricating ofl,
by weight, based en the oxide,

dispersions of calclum
an admixmre

of an inorganic substance

ethylene giycol, from 0029 to 7% 25

1a

sclecied from the gronp consisting of caleivm oxide and

calcinm hydroxide, from 0.1% {0 109 by weight af a
culcinm sulfonate, wherein the mole ratio of smid inat-
ganic substance to said sullanate js from nbout 2.0 to
shout 3.0, and the weight ratic of said ethylens glycol
to said inorgepic substance is from 30:1 fo 10:1, heat-
ing said admixlore fo.a temperaiure in the range of 175°
¥. to about 400° F., removing uareacted ethylene siyeol
by distillation, and filtering the admixttnre, the improve-
ment comprisiag blending fnto the Tabricating oil com-
position prior to the Altration slep aa alkyl phicnol having
one alkyl group aitached to the benzene nucicus, said alky!
proup contaiging from 4 1o 30 carbon atoms, and wherein
the mole ratie of said alkyl phesol to said inorgamic arh-
stance have « valre from about 0.1 to 1.5, '

6. In-the process of preparing dispersions of calcinm
glycoxide in Inbricating oils by forming an admixinre
of & lubricating oil, ethylene glycol, from 0.02% to 7%
by weight based on the oxide thereof of an incrganic
substance selected from the stoup consisting of calciom
oxide and calciom hydroxide, from 03% 2% by
weight of @ calciam sulforate, wherein the mele ratio
of safd imorganic. substance 1o said sulfonate fa from
about 2.0 to shout 3.0, and the weight ratic of said
ethylcne glyeol to said inorsanic substance is from 30:1
to 1071, heating said admixture to a temperature in the
range of .175° F. to aboul 400° 7, removing toreacted
ethylene slycol by distillation, and filtering the admixtore,
the improvement comprising bleading into the lubricating
oil composition ptior to the filivation step an alkyl phenol
having one atkyl group attavhed to the benzene aucleus,
said alkyl gronp containing from 4 to 30 carben. atoms,
 and wherein the mole ratio of said alkyl phenof to said
inorganjc substance has a value from about 0.1 fo L5,

7.Tn the process of preparing dispcreions of caleinm
¢lycoxide in lubricating oils by forming am admixtore
of a lubricating oil, ethylene glyeel, from 0.02% to 7%
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by weight, based on the oxide, of an inurganic substance
selacted from {he group consisting of caldium oxide and -
calcium hydrexide, from 0.1% fo 10% by welght of 2
culcinm snlfopate, wherein the molé ratio ‘of said inor-
spnic sibstance {o said snifonale is from about 2.0 fo
abeut 3.0, and the weight rativ of said cthylene #lycol
tu said inorganic substance is from 30:1 to 10:1, heat-
ing said admixture to- a femperature in the range of
250° T. to about 350° F., removing nnrezcied sthylenc
eiyeol, and fliering the admixture, the improvement
comprising bieading iato the labricating .0it composition
prior to the filtration siep am alkyl phenol having one
alleyl group atlached to the benzene nucleus, said alkyl
sronp containing from 4 to 30 carbon atoms, and wherein
e mole ratio of said alkyl phenol to satd inorganic
sohstance has a value from about 0.1 to L5,

f. In the process of preparing Jiepersions of caleiam
syenxide in lubricating ofls by forming an admixture
of a petrolenin Tnbricating off, ethylene glycol, fram

0.02% to 7% by weight, based on the oxide, of an InoT-

sanic substance selected from the group comsisling of
carcium oxide pad calcium hydroxide, from 0.3% 10 2%
by weight of a- calcium mahogeay petroleum sullomate,
wherein the mole ratio of said inorganic substance:fo
caid sulfonate is from zbout 2.0 to 3.0, and the weight
ati of smid ethylene glycol to said inorganic substance
is from 30:1 to 10:1, heating said admixinre fo a tem-
perature in the range of 175° . to about 400° F., re-
meving unreacted ethyleme elyeal by distillation, and
Hliering the admixture, the lmprovement comprising
bicndine Into the lubricating oil camposition pror i the .
itralion step an alkyi phenol having no more thian three
alky$ groups attached to the benzene nucleus, each alkyl
group containing from 4 to 30 carbon atoms, and whersin
the mole Tatio of said alkyl phemol to said ‘inorganie
substance has a value from ubout 0.1 to 1.5,

9, In the process of preparing dispersions of calciom
glycotide in lubricating oils by forming an admixture
of a petrolesm Inbricating oil, ethylene glycol,  from -
0.029% te 76 by weight, based on the-oxide, of an inor-
gamic substance sclected from the group congisting of
ealoinm oxide and caleiwm hydroxide, from (0.3% to 2%
by weight of a cafeium mahogany petrolcem sulfonate,
wherefn the molc Tatio of said inorganic substance fo
wuid sulfonate is from abowmt 2.0 to about 3.0, and the
weight ratio of said ethylene glycol to said inorganic sub-
stance 38 from 3071 fo 10:1, heating said admixture 1o
& lemperature in ibc range of 175° F. to zbout 400° F.,
removing vnrsacted ethylene glyeol by distillation, and
fiftering the sdmixture, the improvement comPprising
blending inte the lubricating ofl compesition privr fo the
filteation step an alikyl phenol having ome alkyl provp
attached o the benzems nuclems, safd alkyl group con-
taiutng from 4 to 30 carbon dtoms, and wherein the mole
ratic of said alkyl phenol to saifl imorganic substan:
has a valne from-about &.1 to 1.5. .
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