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Without this alkalinity reserve, the acids so generated would result in harmful
engine corrosion. '

The preparation of overbased phenates is well known in the art and is
described, for example, in U.S. Patent Nos. 2,680,096; 3,178,368, 3,367,867,
3,801,507; and the like. The disclosures of each are incorporated herein by
reference in their entirety. Typically, overbased phenates have been prepared
by combining, under elevated temperatures, an alkylphenol, a neutral or
overbased hydrocarbyl sulfonate, a high molecular weight alcohol, lubricating
oil, a Group Il metal oxide, hydroxide or C4 to C¢ alkoxide, sulfur, and adding a
polyol, typically an alkylene glycol, to the heated mixture. The water of reaction
is removed and carbon dioxide added. Uncombined CO; is removed and the

reaction vessel is then further heated under vacuum to remove the alkylene
glycol, water, and the high molecular weight alcohol. The product is overbased
by incorporation therein of hydrated lime and carbon dioxide. Typically an
alkylene glycol is used to promote both the neutralization and sulfurization, and
also to facilitate overbasing.

U.S. Patent No. 4,248,718 discloses the preparation of lubricating oil
additives in which a nitrogen-containing compound (such as a polyamine) is



U.S. Patent No. 4,248,718 discloses the preparation of |ubricating oi
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-2 - conbined with a basically reacting nmetallic conmpound, a suspendi ng
agent (such as sul furized al kyl phenates), and a chal cogen conpound (such as
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and the pronoter under reactive conditions. This contacting step is
carried out for a sufficient SQﬂ\ﬁM%k?fOF THE INVENTION

The present invention is based, in part, on our discovery that sulfurized
alkylphenates can be advantageously prepared which are substantially
insensitive to overcarbonation, which exhibit low corrosive wear, and which
exhibit high rates of acid neutralization. These compositions are obtained by
modifying the overbasing step by the inclusion of a polyamine concurrently with
the carbon dioxide. '

A metal overbased sulfurized alkylphenate composition, having a TBN of at
least 200, wherein a majority of the alkalinity is provided by at least a
stoichiometric excess of metal, is prepared by contacting an alkylphenol with
sulfur, in the presence of a promoter, and from 1.7 to 2.7 moles of a metal base
per mole of the alkylphenol to neutralize the alkylphenol and the promoter under
reactive conditions. This contacting step is carried out for a sufficient period of
time to react essentially all of the sulfur. The reaction product of that contacting
step is contacted with carbon dioxide and additional metal base, if required to
provide the desired TBN, in the presence of an alkylene glycol having 2 to 6
carbon atoms and a polyamine under reactive conditions at temperatures in the

range of about from 160° C to 190° C.



time to react essentially all of the sulfur. The reaction product of that
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alkylene glycol is ethylene glycol.

Preferably, both steps are conducted at pressures in the range of about from
25mm Hg absolute to 850mm Hg absolute.

Further aspects of the invention will be apparent from the following
description.

DETAILED DESCRIPTION OF THE INVENTION

In its broadest aspect, the present invention involves a metal overbased
sulfurized alkylphenate modified with at least one polyamine.

Prior to discussing the invention in further detail, the following terms will be
defined: -

DEFINITIONS

As used herein, the following terms have the following meanihgs, unless
expressly stated to the contrary:

The term “Group Il metal” or “alkaline earth metal” means calcium, barium,
magnesium, and strontium.
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The term “Total Base Number” or “TBN" refers to the amount of base
equivalent to milligrams of KOH in 1 gram of sample. Thus, higher TBN
numbers reflect more alkaline products, and therefore a greater alkalinity

. reserve. The TBN of a sample can be determined by ASTM Test No. D2895 or
any other equivalent procedure.

The term “overbased sulfurized alkylphenate composition” refers to a
composition comprising a small amount of diluent (e.g., lubricating oil) and a
- sulfurized alkylphenate complex wherein additional alkalinity is provided by an
excess of a metal oxide above the stoichiometric amount, hydroxide or C, to Cq
alkoxide, based on the amount required to react with the hydroxide moiety of the
sulfurized alkylphenol. Generally a carbon dioxide treatment is required to
obtain high TBN overbased sulfurized alkylphenate compositions, resulting in

what is believed to be a complex of the phenate with a colloidal dispersion of
metal carbonate.

The term “promoter” refers to either:
(a) alkanoic acids having 1 through 3 carbon atoms, i.e., formic acid,
acetic acid, and propionic acid, and mixtures thereof, or
(b) alkylene polyols having from 1 to 3 carbon atoms.

The term “alkylphenol” refers to a phenol group having one or more alkyl
substituents at least one of which has a sufficient number of carbon atoms to
impart oil solubility to the resulting phenate additive.



obt ai n hi gh TBN overbased sul furized al kyl phenate conpositions, resulting
,in what is believed to be a conplex of the phenate with a col | oi dal

di spersion of nmetal carbonate. The term "pronoter” refers to either:
(a) al kanoic acids having 1 through 3 carbon atons, i.e., formc acid,
acetic acid, and propionic acid, and m xtures thereof, or (b)

al kyl ene polyols having from1l to 3 carbon atons. The term

"al kyl phenol " refers to a phenol group having one or nore al kyl
substituents at | east one of which has a sufficient nunber of carbon atons
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sulfur and about 0.025 to 2, preferably 0.1 to 0.8, moles of promoter are used.
Typically about from 1.7 to 2.7 moles of metal base are used per mole of
alkylphenol, including the base required to neutralize the promoter. The
reaction is also typically conducted in a compatible liquid diluent, preferably a
low viscosity mineral or synthetic oil. The reaction is preferably conducted for a
sufficient length of time to ensure complete reaction of the sulfur. This is
especially important where high TBN products are desired because the

synthesis of such products generally requires using carbon dioxide together with
polyols.

Where the neutralization is conducted as a separate sfep, both the
neutralization and the subsequent sulfurization are conducted under the same
conditions as set forth above. Optionally specialized sulfurization catalysts, such
as described in U.S. Patent No. 4,744,921, the disclosure of which is hereby

incorporated in its entirety, can be employed in the neutralization-sulfurization
reaction.

The sulfurized phenate product is overbased by carbonation. Such
carbonation can be conveniently effected by addition of a palyol, typically an
alkylene diol, e.g., ethylene glycol, and carbon dioxide to the sulfurized phenate
reaction product. it is during this carbonation step that the polyamine is also
added, simultaneously with the carbon dioxide and the polyol. The overbasing is
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i ncluding the excess used for overbasing, is added in the neutralization
st ep.

Typically, the process is conducted under vacuum up to a slight pressure,
i.e., pressures ranging from about 25 mm Hg absolute to 850 mm Hg absolute
and preferably is conducted under vacuum to reduce foaming up to atmospheric
pressure, e.g., about from 40 mm Hg absolute to 760 mm Hg absolute.

Additional details regarding the general preparation of sulfurized phenates
can be had by reference to the various publications and patents in this
technology such as, for example, U.S. Patent Nos. 2,680,096; 3,178,368 and

3,801,507. The relevant disclosures and these patents are hereby incorporated
by reference in their entirety.

Considering now in detail, the reactants and reagents used in the present
process, first all allotropic forms of sulfur can be used. The sulfur can be
employed either as molten sulfur or as a solid (e.g., powder or particulate) or as
a solid suspension in a compatible hydrocarbon liquid.

Preferably, the metal base used is calcium hydroxide because of its handling
convenience versus, for example, calcium oxide, and also because it affords

excellent results. Other calcium bases can also be used, for example, calcium
alkoxides.



Typlcally, the process is conducted under vacuumup to a slight pressure,

I .e., pressures ranging fromabout 25 mm Hg absolute to 850 nm Hg absol ute
and preferably is conducted under vacuumto reduce foamng up to

at nospheric pressure, e.g., about from40 nm Hg absolute to 760 nm Hg
absol ut e. Addi tional details regarding the general preparation of
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al kyl phenéﬂs§ used are typ| cally m xt ures of para-al kyl phenols and ortho-
al kyl phenol s, al though the predom nance of either isomer can be used.

Alkyl - In general the present process introduces no new factor or criteria for the
selection of alkylphenols and accordingly the selection of alkylphenols can be
based on the properties desired for lubricating oil compositions, notably TBN
and oil solubility, and the criteria used in the prior art or similar sulfurization
overbasing process and/or processes. For example, in the case of alkylphenate
having substantially straight chain alky! substituents, the viscosity of the
alkylphenate composition can be influenced by the position of an attachment on
alkyl chain to the phenyl rihg, e.g., end attachment versus middle attachment.
Additional information regarding this and the selection and preparation of
suitable alkylphenols can be had for example from U.S. Patents No. 5,024,773,
5,320,763; 5,318,710, and 5,320,762, all of which are hereby incorporated by
reference in their entirety.

If a supplemental sulfurization catalyst, such as for example desired in U.S.
Patent No. 4,744,921, is employed, it is typically employed at from about 0.5 to
10 weight % relative to the alkylphenol, and preferably at from about 1 to
2 weight %. In a preferred embodiment, the sulfurization catalyst is added to the
reaction mixture as a liquid.

The overbasing procedure used to prepare the high TBN overbased
sulfurized alkylphenate compositions of this invention also employs a polyol,
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substituent can al so be used. I n general the present process .

i ntroduces no new factor or criteria for the selection of alkylphenols and
accordingly the selection of alkylphenols can be based on the properties
desired for lubricating oil conpositions, notably TBN and oil solubility,
and the criteria used in the prior arteqr simlar sulfurization overbasing
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glycol, in the ove(B)m $tep, which is added simul taneousl y with the
pol yam ne. The pol yam nes use in the invention having fromabout 2 to
about 12 am ne nitrogen atons and from about 2 to about 40 carbon atons.

The pol yanm né'lLpwer & rasliged irsloveralkylraricblowearralgaxy, means af grouproarttaiming. : 1

to about 1Gpb 116 6.carbon atoms. “Hydrocarbyl” denotes an organic radical composed
of carbon and hydrogen which may be aliphatic, alicyclic, aromatic or
combinations thereof, e.g. aralkyl. The acyl groups falling within the definition of
the aforementioned (C) substituents are such as pripionyl, acetyl, etc.

The more preferred polyamines finding use within the scope of the present

invention are polyalkylene polyamines, including alkylene diamine and
substituted polyamines, e.g. alkyl and hyroxyalkyl-substituted polyalkylene
polyamines. Preferably the alkylene groups contain from 2 to 6 carbon atoms, -
there being preferably from 2 to 3 carbon atoms between the nitrogen atoms.
Such groups are exemplified by ethyleneamines and including ethylene diamine,
diethylene triamine, di(trimethylene) triamine, dipropylénetriamine,
triethylenetetramine, etc. Such amines encompass isomers which are the
branched-chain polyamines and the previously mentioned substituted
polyamines, including hydroxy and hydrocarbyl-substituted polyamines. Among
the polyalkylene polyamines, those containing 2 to 12 amine nitrogen atoms and
2 to 24 carbon atoms, are especially preferred and the C; to C, alkylene
polyamines are most preferred, in particular, the lower polyalkylene polyamines,
e.g. ethylene diamine, tetraethylenepentamine, etc.

A Group Il metal neutral or overbased hydrocarbyl suifonate can be
employed at from about 1 to 10 weight % relative to the alkylphenol, preferably



pol'yam ne may be substituted with a substituent group selected from

.(A) hydrogen; (B) hydrocarbyl groups fromabout 1 to about 10 carbon
at ons; (© acyl groups fromabout 2 to about 10 carbons; and (D)
nonoket o, nonocyano, |ower al kyl and | ower al koxy derivatives of

(B) and (O. "Lower," as used in |l ower alkyl and | ower al koxy, neans a

group containing about 1 to 6 carbon atons. "Hydrocarbyl" denotes an
organi ¢ radi cal conmposed of carbon and hydrogen which rmay be ali phati c,
alicyclic, aromatic or conbinations i®ereof, e.g. aral kyl. The acyl groups
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be f eg}i)léa/rbdnfﬂtoifﬁsqm r@pder the salfdRateaneliculé bitlsalubie. ulreférabgd e phenol ,
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to 5 wei ghtY&ocity! partien hasfldeast2q rreransatoms and Ry Pe \?gom#lom about 1

aliphatic, but is usually alkylaromatic. Most preferred for use are calcium,
magnesium or barium sulfonates that are aromatic in character. Such sulfonates

are conventionally used to facilitate the overbasing by keeping the calcium base
in solutions.

Sulfonates suitable for use in the present process are typically prepared by
sulfonating a petroleum fraction having aromatic groups, usually mono- or
dialkylbenzene groups, and then forming the metal salt of the sulfonic acid
material. The sulfonates can optionally be overbased to yield products having
Total Base Numbers up to about 400 or more by addition of an excess of a
Group |l metal hydroxide or oxide and optionally carbon dioxide. Calcium

hydroxide or oxide is the most commonly used material to produce the basic
overbased sulfonates. -

It is generally advantageous to use a small amount of an inert hydrocarbon
diluent and solvent in the process to facilitate mixing and handling of the
reaction mixture and product. Typically, a mineral oil will be used for this
purpose because of its obvious compatibility with the use of the product in
lubricating oil combinations. Suitable lubricating oil diluents which can be used
include for example, solvent refined 100N, i.e., Cit-Con 100N, and hydrotreated
100N, i.e., RLOP 100N, and the like. The inert hydrocarbon diluent preferably
has a viscosity of from about 1 to about 20 cSt at 100° C.



mari ne crankcase lubricated oil fornulations the use of Goup Il netal
neutral or overbased hydrocarbyl sulfonate is especially attractive because
sul fonat es are advant ageously enpl oyed in such formulations in conjunction
wi th the overbased sul furized al kyl phenat es. Suitable Goup Il neta
neutral or overbased hydrocarbyl sulfonates include natural or synthetic
hydr ocar byl sul fonates such as petrol eum sul fonate, synthetically al kyl ated
aromatic sul fonates, or aliphatic sulfqpates such as those derived from
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Base Numbeweight % do #healk o1, preferadiy atiftoid 011 ©f0.8rwehess of a  Goup
Il nmetal hydroxide or oxide and optionally .carbon dioxide. Calcium

hydr oxi de or oxide is the nost conmonly used material to produce the basic
over based sul f onat es. LUBRICATING-OHL COMBPOSITIONS!S to use a snal |
anount of an inert hydrocarbon di luent and solvent in the process to
facilitate mxi ng_and handling of the reaction m xture and product.
Typical Iy, a M@2il80luple, averbasedusidiurized alkylphenatecompositienaysedated by

obvi ous COMMGpIdUassior sl ivbhfion B Bsetl Rttt olf BrditivedRipSRing'd O
conbi nat i o& Sui table |Lubricati H ol I diluents™which can be"use o
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about 0.5 to 40 weight % of the total lubricant composition, although preferably
from about 1 to 25 weight % of the total lubricant composition. Such lubricating
oil compositions are useful in diesel engines, gasoline engines, as well as in
marine engines. As noted above, when used in lubricating oil formulations for
marine engines, such phenates are frequently used in combination with Group I

metal overbased natural or synthetic hydrocarbyl sulfonates.

Such lubricating oil compositions employ a finished lubricating oil, which may
be single or multigrade. .Multigrade lubricating oils are prepared by adding
viscosity index (VI) improvers. Typical viscosity index improvers are polyalkyl
methacrylates, ethylene, propylene copolymers, styrene-diene copolymers, and
the like. So-called dispersant VI improvers, which exhibit dispersant properties
as well as VI modifying properties, can also be used in such formulations.

The lubricating oil, or base oil, used in such compositions may be mineral oil
or synthetic oils of viscosity suitable for use in the crankcase of an internal
combustion engine, such as gasoline engines and diesel engines, which include
marine engines. Crankcase lubricating oils ordinarily have a viscosity of about



- 10 - In the general preparation of overbased sul furized al kyl phenat es,
demul sifiers are frequently added to enhance the hydrolytic stability of
the overbased sul furized al kyl phenate and may be sinmlarly enployed in the
"nct ude, "Tor exanpl e, -noni oni ¢ detergents such as. Tor example,  sold under
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met hacr yl s@ale@bedised.ene, propyl ene copol yners, styrene-di ene copol yners,
and the like. So-called dispersant VI inprovers, which exhibit dispersant

properties as well _as VI nodifying properties, can also be used in such
f or nul at i ons Blends of hydracashor gtls ngthosynthetic pils @reialso usefwli iros example,

For use | nenasOfis (D2 WaigH % hydRbgeHANICt UscBhb Irfler WItEPS 10 Bps 1 271 ©
gasol i ne g6 3§08 Aol bymineralipi aivesan gxrsllontidbriratioRmihease.
Crankcase lubricating oils ordinarily have a viscosity of about
Other additives which may be present in the formulation include rust
inhibitors, foam inhibitors, corrosion inhibitors, metal deactivators, pour point
depressants, antioxidants, and a variety of other well-known additives.

EXAMPLES

The invention will be further illustrated by following examples, which set forth
particularly advantageous method embodiments. While the Examples are
provided to illustrate the present invention, they are not intended to limit it.

NEUTRALIZATION RATE TEST

The Neutralization Rate Test (NRT) consists of recording the increase in pH
of a continuously stirred heterogeneous mixture of aqueous acid and lubricating
oil by means of a glass pH electrode as a function of time at 25° C. The results
of the test are represented as the time necessary to reach an inflection point



1300 ¢St 0 Fto 24 cSt at 210[err]F (99[err]C). The lubricating oils may be
_derived fromsynthetic or natural sources. Mneral oil for use as the base
oil in this invention includes paraffinic, naphthenic and other oils that
are ordinarily used in lubricating oil conpositions. Synthetic oils include

bot h hydrocarbon synthetic oils and synthetic esters. Useful synthetic

hydr ocarbon oils include liquid polyners of al pha ol efins having the proper
viscosity. Especially useful are the hyggogenated | iquid oligomers of
Cerr] to (Jerr] alpha olefins such Y. Hecene triner. Li kewi se, al kyl
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Usef ul symidstd pH edlerthel bsttardBetdirisestrisgralizihgaeidronocar boxyl i ¢ aci d and
pol ycarboxylic acids, as well as nonohydroxy al kanols and pol yols. Typi cal
exanpl es are di dodecyl adi pate, pentaerythritol tetracaproate, di-2-
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| ubri cati n%onﬁguraﬂon and the reaction temperature was then increased to 151° C over
35 minutes and held at 151° C for sixty minutes. Ten minutes into this sixty
minute hold step, 21.8 grams of ethylene glycol was added to the reaction over
thirty minutes. The temperature was then increased to 171° C over sixty
minutes. At 171° C, the nitrogen purge was stopped and the addition of 84.8
grams of ethylene glycol over 58 minutes was started simultaneously with the
addition of 71 grams of carbon dioxide over 160 minutes. Ten minutes into this
simultaneous addition of ethylene glycol and CO,, 47.6 grams of ethylene
diamine (EDA) was added over 95 minutes using an addition funnel. Following
the addition of the CO,, the reaction was held at 171° C for twenty minutes and
then the reaction was distilled by heating to 205° C over 35 minutes while
reducing the vacuum on the system to 26 mm Hg. The temperature was held at
205° C for thirty minutes.at 26 mm Hg vacuum. The reaction was then cooled
to about 150° C and the vacuum released with nitrogen and approximately 25 ml
of product was removed for crude sediment analysis (4.0 vol. %). The product

was then diluted with approximately 300 ml of Chevron 225 thinner and filtered
through a Buchner funnel with the aid of filter aid.

The filtered product was distilled to remove the thinner to afford 284.8 grams
of final product having the following properties: TBN = 333; Ca = 1.2 weight %;
S = 2.67 weight %; N = 0.88 weight %; CO, = 8.8 weight %; Viscosity = 203 cSt
(100° C).



oi | by neans of a glass pH electrode as a function of tinme at 25 err]C. The

.results of the test are represented as the tinme necessary to reach an
i nflection point - 12 -

and/or a certain basic pHvalue (i.e., > pH 7). The shorter the time to
reach a basic pH value, the better the oil is at neutralizing acid.
EXAMPLE 1. PREPARATI ON OF AN EDA MODI FI ED HOB PHENATE FROM A LI NEAR ALKYL

ALKYLPHENCL. Into a 2 liter 5- ne05 round bottom fl ask was wei ghed 24.4
grams of a neutral sulfonate 381.1 grans of a Clerr]_ linear alkyl-chain
subst i t uESPAMPA Bhé’r%ﬁPAMT@'ﬁmnﬁ‘bﬁ%H@D&‘f@ OB RIENAJE

di l uent @ BRANCREDALYRPHEN®GL{rom Chevron) and 176.1 grans of linme. The
flask was fitted with a reflux condenser, placed under a slight nitrogen
purge, and the agitator turned on. The contents were then heated to 65[err]
C over fiftbda a3 literes-nesk ré66hd bottom sk wasawsighied823.4 gratnsof demdecytided

to the fl { ' ' . Th
orl o cilYipRBtiof, 16, E ERENS o RO TREOR 100G, 108 drais o Jhigttgf- T
react i on sWiepateandtOvhgrams of enantifeam agentsilisenp il \at atrogspiefig es and
hel d at IfrbsSufed’ The flaskiwas fitsd witha distillaGidniHdad ARd $hé ayitdtoiistartéd hol d

step, 21. ra f hyl.en | ycol gd.to the reactjon er thirty
i ot es.  TE CPBIRES o e Nak whnb et o 3A0° B oVen iy Fifules, Whenyhe
m nut es. rdactiéh réachad approxigetely#feC 268 gramseasf limnel were aaideidt iVMmenf 84. 8
granms of b ' S . : | with
t he addﬁelr%‘!r?%o? n%%gﬁégrg\qg" (ggr‘ggoﬁ*gc!ﬁ%?fgé‘l;a)%g'!fhﬁg@?%@#gttegrsﬁ%é/m nut es
into thi svacwwwa%lmgmdamappr@mmateu 680amm gy ddie egatticavas theru7. 6
grans of dpara : a r yan ' n
addi tion F‘ E%}#ecf {be?:%?l g\?\ﬁ%&g t He é’é@?’ts i gﬂmgp O(%’\Eé'e%algﬂr\ r?fé%d;?§ggg?i on was
hel d at 1719Pgramscot grethyvibrrgnel was @.d,_dﬁﬁ@Ve_fﬁﬁ@ﬁOX'ﬂ'@t¢B’ébtﬁ}bW'M§Sdi stilled
by heat i ngolicwedblyer4d 9 grane’ ofdihyleneigigcathieh was ddabd dveb eixtpriindtesn t he
systemto '_203 mm H&@F%@ I errg at L{be was_hel ¢ tat 205[ err l C for thJTﬁby
m nut es- atf FEWIRG tHan Fhylaneslyaalk the vacuyy was Ingreasgg
150[ er r ] C mmdHgh228 grams of2-ettpdthenanbl was razigied ovet sigyrminutes ahg the
O e OUUColfBrkirl ffidheBed 16465+ C 8VBP 75 Afithes Thételcldh terrerallie
was held at 165° C and 720 mm Hg vacuum for 45 minutes. The reaction flask
was then brought to atmospheric pressure and: the temperature was increased
to 170° C over 15 minutes; a mixture of 54 grams of ethylene diamine and
85.1 grams of ethylene glycol was added over 165 minutes and 108 grams of
carbon dioxide was added according to the following rates: 0.74 grams/minute
for 156 minutes; 0.97 grams/minute for sixty minutes and finally
0.76 grams/minute for 51 minutes. At the end of the CO, addition, the reaction
was distilled by increasing the temperature to 195° C over 45 minutes while the
vacuum was gradually decreased to 40 mm Hg. When the reaction reached
195° C, it was held at 195° C and 40 mm Hg for one hour. The reaction was
then cooled to approximately 160° C and the flask brought to atmospheric
pressure with nitrogen gradually. When the reaction reached 160° C, a 25 ml
aliquout was removed for crude sediment analysis (1.6 vol. %). The reaction
was filtered hot (150-160° C) through a pressure Buchner filter with the aid of
nitrogen pressure (70 - 80 psi) and filter aid at a rate of 420 kgmMour/m?Z.

The filtered product had the following properties: TBN = 293; Ca = .69
weight %; S = 3.71 weight %; N = 0.76 weight %; CO, = 5.17 weight %;
Viscosity = 420 ¢St (100° C).



was then diluted with approximtely 300 m of Chevron 225 thinner and
filtered t hrough a Buchner funnel with the aid of filter aid. The
filtered product was distilled to renove the thinner to afford 284.8 grans
of final product having the follow ng properties: TBN = 333; Ca = 1.2

wei ght % S =2.67 weight % N = 0.88 weight % CJerr] = 8.8 weight %
Vi scosity =203 cSt (100 ©O.

- 13- EXAMPLE 2. PREPARATI ON OF AN EDA MODI FI ED HOB PHENATE FROM A BRANCHED
ALKYLPHENCL. Into a 3 liter 5-necki4eund bottom flask was wei ghed 823. 4
grams 0]1: EHAWH.E?.WRHMI?RTI@@OS’ %lNGEBAOMC]ftDHFIIEDtrtl_@F PH@-P@?T{EQ?M)iM 71.5
grams 0 u : .2 grams of an antifoam agen sil1cone
oil) at a@r%é‘éh@i“gﬁp}rxgg@ﬁ'r@fmmﬂlask was fitted with a distillation head
and the agitator started. The contents of the flask were heated to
110[err]C o n tely 70
C, 368 grarrsvm‘? bfwetd"@d?lé’%@“e%%amﬁh ‘Eé&tel"%“%%%'g@ﬁ?% %;S?] C 119
grans of Safhan digkide wag asdegaesing tae fellowingflaw wriesi ddugeams 8

appr oxi mapety/g ﬁaﬁﬁsmbbastﬂéﬂszs raffs MSB%EWNM&&\&MI g/ r] C over

2 ethyl hme§§r£9f%va§ 85@‘5%5}59@%&%3?9@% hegoronfie st dnoded by
|1:gf3|. gw_g;] amiquoutohtiecreacibnoeds rdroveddor cradecsediments artlysis (12 Q?r"e?s)'e ito
720 mm Hgﬁ%e@?&rgg rBB]u %hégﬁg‘??@@gﬁg P%?éém%sdm s'i@%gs?nb utes and
the t errpervéﬁlghb i e Feh§9 veigh %S[NzFrQ 86 veright %6 Ga@natﬁ;@ .wel'rggt Yepact i on

tenperatur\gsmtwm%gaésle C and 720 nm Hg vacuum for 45 mi nutes. The
reaction flask was the % ought "to atnospheric pressure and: the

tenperature was increased to 170[err] C over 15 mnutes; a mxture of 54

grans of eCOMPARATIVE BEXAMBPLE 85-1 grans of ethylene gl ycol was added
over 165 mnutes and 108 grans of carbon di oxi de was added according to
the following rates: 0.74 grans/m nute for 15 mnutes; 0.97 granms/mnute

for sixty m Aicemmerdidliyratdilable thetél gverbabsed sulfarized cﬁaliemi/hak?ﬁaheﬁblt he

end of they el prRPEY Hom W shfdBrlafithed alkyl phenol used in Examples 2
and 3, but not containing any polyamine. The Comparative Example A product
typically has the following properties: TBN = 250; Ca = 9.25 weight %; S = 3.37
weight %; CO,= 5.0 weight %; Viscosity = 350 ¢St (100° C).

NEUTRALIZATION RATE TEST RESULTS

~ The following Table summarizes results showing the improved sulfuric acid

'neutrallzatlon efficacy of two EDA modified HOB phenates compared to a non-
EDA modified phenate in 70 BN oils.

Detergent Tested  Test Method Time (sec) to
. Reach pH 9

Comparative Ex. A 20 mls test oil and 40 ml 0.02 N H.SO, 1730

Ex. 2 20 mis test oil and 40 ml 0.02 N H.SO4 1440

Comparative Ex. A 10 mls test oil and 50 ml 0.002 N H,SO, 340

Ex. 2 10 mis test oil and 50 ml 0.002 N H,SO, 160

Ex. 3 10 mls test oil and 50 mi 0.002 N H,SO, 303




was distilled by increasing the tenperature to 195[err] C over 45 m nutes
whil e the vacuum was gradual |y decreased to 40 mm Hg. \Wen the reaction
reached 195[err] C, it was held at 195[err] C and 40 mm Hg for one hour.
The reaction was then cooled to approximately 160[err] C and the flask
brought to atnospheric pressure with nitrogen gradually. Wen the
reaction reached 160[err] C, a 25 nm al i quout was renoved for crude

sedi ment .analysis (1.6 vol. % . The reaction was filtered hot
(150-160[err] C) through a pressure Byghner filter with the aid of
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analysis (1.2 Vol. %. The filtered product had the foll ow ng properties:

TBN = 299; W S = L
Grerti= o ke g popsardoaitian BaspgendRsibediyih Felidialf Hecitlnp & A
A come (r]I cemblodiments| #iit @pplitafiomisintersded tutdver thededa@tiocis changgs @nehol

was use 1 } ; 2
and 5. buboBeRUagns Bh ey pRIESP HIAREE spibd isARenat WG beptRERIGR U,
typi cal | ythmspnnlhanﬁcsdomafghpramndedsclam = 250; Ca = 9.25 weight % S =
3.37 weight %9 CJerr] =5.0 weight % Viscosity = 350 cSt (100[err]C).



NEUTRALI ZATI ON RATE TEST RESULTS The follow ng Tab
.results show ng the inproved sulfuric acid neutralizat u mmm WI) |“lwo
enatwe

EDA nodi fi ed HOB phenates conpared to a non- EDA m)dlfle 15N

BN oils." Det er gent Test ed Test Met hod Ti me
(sec) to

Reach pH 9 Conparative Ex. A 20 nmls test oil and 40 m 0.02 N
Herr]Sqerr] 1730 Ex. 2 -16- 20 ms test oil and 40 M 0.02 N
Herr]Sqerr] 1440 Conmparative Ex. A 10 ms test oil and 50 m 0.002 N
Herr] SO er 340 .2 10 mMs test oil and 50 m 0.002 N
H err]sq W‘P%"S%@me@és 10 ms test oil and 50 m 0.002 N
Herr]SJerr] 303 - 15-

o e e Ol Pl bbb L BRI, o
at neut ra: i Zi mpd;ﬁled withcatleast ommmhyarmnehemﬁem saidt¢arppesition MS(ﬂ)'rTBblsl ve

:‘Aﬁﬂm: gtiso(r)lwo?ﬁ‘rérgrlgrfg cyll ndgﬁi‘ie‘?é@“ gﬁgribﬁ@sof tﬁ@‘?kam%lsﬁ%ﬂggégxﬁ ected that
these EDA nodil¢a¥R fioiehiompatrie sxeass af N?rt?'zed al kyl phenates wi |l exhibit

| mproved wear reI ative to netal overbased sul furized al kyl phenat es not

dified with t.h t t h
doscri bed 4 t R PRVDRSIED eecarping g Eraidha SUiien seiiflkeding Res fidf apou
i ntended to c®to abbuk$2 aminewnitrogangiemaranhd fatrsaboutt2 tmabobb40 carbdre made

by those skill Snisn the art without departiing from the spirit and scope of
t he appended clai ns

3. Alubricating composition containing a major part of lubricating oil and a
minor part of the composition according to Claim 1.

4. A marine cylinder lubricant comprising the lubricating composition
according fo Claim 3.

5. A process for preparing a polyamine-modified metal overbased sulfurized
alkylphenate composition having a TBN of at least 200, wherein the
process comprises the steps of:

(a) contacting an alkylphenol, having' at least one alkyl substituent having
from 9 to 36 carbon atoms, with sulfur, in the presence of a promoter,
and from 1.7 to 2.7 moles of a metal base per mole of said
alkylphenol, under reactive conditions for a sufficient period of time to
react essentially all of said sulfur, thereby yleldmg a metal sulfurized
alkylphenate; and

(b) contacting the reaction product of step (a) with carbon dioxide, a
polyamine in the presence of an alkylene glycol having 2 to 6 carbon
atoms under reactive conditions at temperatures in the range of about
from 150° C to 190° C.

6. The pfoqess according to Claim 5 wherein said polyamine has from about 2

to about 12 amine nitrogen atoms and from about 2 to about 40 carbon
atoms.



- 16 - What is claimed is: 1. A conposition conﬂil“ﬂmﬂuimmumkﬁrbased
, sul furized al kyl phenate nodi fied wth at | east I Mfher ei n
sai d conposition has a TBN of at |east 200 and Whérei'n a majority of

the alkalinity, is provided by at | east a stoichionetric excess of
metal. 2. A conposition according to Claim1l wherein said polyam ne has
from about 2 to about 12 am ne nitrogen atons and from about 2 to
about 40 carbon at ons. 3. Alu fi_cati ng conposition containing a

maj or part of., lubricatin il and a m nqr._pact .of. f he caonposition
necording: t oToe BrpeSt a8ghiing flidim S yterdisr SealE) ot fid OB hg t he

| ubri cati ng comnghactediattemperatuses or thengange o abhont3120° G to 2A0pcess for
preparing a pol yam ne-nodi fi ed netal overbased sul furized

al kyl phenat e_conposi ti on hayi n? a TBN_of at |east 200, wherein the

process Sonpihedyocass geepiuling to Claim Swhereimstan (alds gandUR@d#EAG] | havi ng
aE | east ?Re a@FFlvfroﬁvbiﬁt ﬁﬁtslﬁrlholh%vdaﬁﬁaid sulfur anf] frorh 102028 té 2 rﬁ@le%acﬁf@%a]d L7
atons, W sulfur, in esence .of a pronoter .and from 1.
F0°2 7 ol os HipMiteradh mafh B SARHiyBheRol 3P Minor amount of gp SRR o |
under react i voegapiediquiddiduént. a sufficient period of tine to

react essentially all of said sulfur, thereby yielding a netal sulfurized
al kyl phenat e; _and (b) contacting the reaction product of step (a)

with carb®n dilspercess according to Clayn 8 wherrinistep k) isreandwustedin sifu witky| ene

gl ycol havi ngng reficfiof BFE@Ict mixture of step thPERA WHkHEir Saiedtyg (BpRdi tions at
terrperatures I N ran C.to

h e of about from 15 Oferr] C.
6. The proces® edius Qﬁb@‘ata&#ﬁtg %m@ﬁfgﬁqwrb‘g']%!ﬁ%-ﬁ@%&é-?{%é\dabout 2
to about 12 aiotes polyantes, ahv@ 052 end rholed oflsaid akylend ol flr A& Bf
atoms. said alkylphenol. .

10. The process according to Claim 9 wherein said alkylene glycol is ethylene
glycol.

11. The process according to Claim 9 wherein said steps (a) and (b) are

“conducted at pressures in the range of about from 25mm Hg absolute to
850mm Hg absolute.

12. A metal overbased sulfurized alkylphenate, modified with at least one
polyamine, prepared according to the process of Claim 5.

13. A lubricating composition containing a major part of l;ibricating oiland a
_minor part of the composition according to Claim 12.

14. A marine cylinder lubricant comprising the lubricating composition
according to Claim 13.



-17 - 7. The process according to Claim5 wherein step (a) of said process
is conducted at tenperatures in the range of about 120 C to 200[err]

C. 8. The process according to Claimb5 wherein step (a) is conducted

usi ng about fromO0.8 to 3.5 noles of said sulfur and fromO0.025 to 2
nol es of said pronoter per nole of said al kyl phenol, and a m nor
anount of an inert organic liquid diluent. 9. The process according
to Claim8 wherein step (b) is conductedjgn situ with t he reaction
product m xture of step (a) and wherein said step (b) is conduct ed

usi ng about 0.5 tonicHOLYERBASED MRPAL SKLFORIARBUALRYLPHANATES ol es
polyam ne, and 0.2 to 2 noles of said al kyl ene glycol per noles of

sai d al kyl phenol . 10. The process acg éﬂkﬂ? to Claim9 wherein said

al kyl ene glycol is ethylene g SAL 11. The process according to
Claim9 wherein said steps (a) and (b) are conducted at pressures in

t he range of, about ] : ute.

12. A netal PJ?&FB%&%@@&%?@Q @gg%#%%deﬁ%tt%[ su%ud‘ f%ﬁgﬂ%ﬁgﬁ' east one

pol yani newhereipa ewjerttyafdhaglkalinityds provided by aldegistrastoichiopetrig excess

| ubri cati pa{REPOFhS Ep?acé‘é@i‘sadﬂﬁrﬂﬁeﬁzgaltiya Ralfuri2atibn peactin G€ingid and a

m nor part of the_conpo btlon acgor di_ng tBPO iml2. | 14. A qPrlne

cyl i nder P[MF‘PE%nfO‘@dYﬁff ¥iaygraasing yith ey ﬁ‘g‘?‘i?ﬁ o0& RYYAMING, aNG - 5ccordi ng

to O ai m B3ditional metal base in the presence of an alkylene glycol under reactive
conditions at temperatures in the range of about from 150° C to 180° C. The

- process affords a metal sulfurized phenate product which is substantially

insensitive to overcarbonation, which exhibits low corrosive wear, and which
exhibits high rates of acid neutralization. These compositions are useful in the
formulation of marine cylinder lubricants.




