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" OVERBASED ALKALI METAL ALKYLHYDROXYBENZOATES HAVI NG
" LOW CRUDE SEDI MENT The present invention relates to a

process for the preparation of novel

det ergent - di spersant additives for |ubricating oi
applications for internal 5 conbustion engines. In
particular, the process of the present invention
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additives conprising the alkaline-eart

of"GiP®%at i ¢ carboxylic hydroxy acids cont ai ning
carboxylic acids having 16 to 36 carbon atons.

Eur opean Patent Application No. 1,154,012 describes

| ubri cating conBAGKGRAUNDOF T INVENTIOM oi |, an

anti-wear additive and a sole oil-sol ubl e .overbased

detergent conprising an aromatic carboxyl ate, such as
a calciumsalicylate substituted by a hydrocarbon

r Orenbaged detergentst aretwallatesntibexbto providé jubdizatirdemropeities.
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e salts can be prepared fromthe correspondi ng
sodium salts, as

Alkaline-earth metal hydroxybenzoates are also known as additives for engine
lubricating oils. | |

9(‘).._UA;U.S‘.ﬁPatent No..5,895,777 describes lubricating oil additives comprising the

alkaline-earth metal salts of aromatic carboxylic hydroxy acids ciontaining
carboxylic acids having 16 to 36 carbon atoms.

European Patent Application No. 1,154,012 describes lubricating compositions
comprising an oil, an anti-wear additive and a sole oil-soluble overbased
detergent comprising an aromatic carboxylate, such as a calcium salicylate
substituted by a hydrocarbon remainder.
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SUMMARY OF THE INVENTION
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The present invention provides middle to high overbased detergent-dispersant |
- additives as Iubricating oil additives effective for the lubrication of mechanical
components in land and marine engines, such as, for example, hydraulic
Systems, transmissions, two-stroke and four-stroke vehicular engines, trunk
30 piston and two stroke crosshead marine engines.



particularly, the present invention relates to a
process for the preparation of overbased al kali netal
al kyl hydr oxybenzoat es, characterized in that the crude
5 sedi ment is less than 3 volunme % preferably | ess
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a) Reacting alkylphenol with an alkali metal base to produce an alkali
metal alkylphenate;

b)' Carboxylating the alkali metal alkylphenate obtained in step a) with

.25 carbon dioxide so that at feast 50 mole % of the starting alkylphenol

has been converted to an alkali metal alkylhydroxybenzoate;

‘ _c)_ Contacting the alkali metal alkylhydroxybenzoate in step b) with at

| least one carboxylic_acid having from about one fo four carbon
30 atoms; and



and at |east one acidic overbasing material in the
presence of a 5 solvent selected fromthe group

consi sting of aromatic hydrocarbons, aliphatic

hydr ocar bons, nonoal cohols, and m xtures thereof. In
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present invention described above. Further, :

‘present invention also relates to a Iubrlcatlng 0|I

conpos lcl iGumtacting the alkali metal alkylhydroxybenzoate with a molar excess
of alkaline earth metal base and a solvent selected from the group
conmstsng of aromatic hydrocarbons, aliphatic hydrocarbons,
monoalcohols, and mixtures thereof:

d) Contacting the mixture of alkali metal alkylhydroxybenzoate and
molar excess of alkaline earth metal base and the solvent from step

c) with at least one carboxylic acid having from about one to four
carbon atoms; and

e) Overbasing the mixture of alkali metal aikylhydroxybenzoate, the
- molar excess of alkaline earth metal base, the solvent and the at

least one carboxylic acid having from about one to four carbon atoms
from step d) with an acidic overbasing material. |
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5 conprising a maj or anmobunt of a base oil of

| ubricating viscosity and a m nor anount of the
over based al kali netal al kyl hydroxybenzoate prepared
by the processes described above. Anbng ot her
factors, the present invention is based on the
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sstegkesndi fayr-stroke vehicular engines, trunk piston and two-stroke
crosshead marine engines. In particular, the detergent-dispersant additives of
the present invention are useful for improving pumpability at low temperature in
automotive formulations. The process 6f the present invention also significantly
decreases the level of waste since lower crude sediments are produced which

-effectively lowers the cost of production.
DETAILED DESCRIPTION OF THE INVENTION

Prior to discussing the present invention in detalil, the following terms will have
the following meanings unless expressly stated to the contrary.
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The term "alkyl" refers to both straight- and
branched-chai n al kyl groups. The term "al kyl phenate"
neans a nmetal salt of an al kyl phenol. The term

"al kyl phenol " neans a phenol having one or nore al kyl
substituents, wherein at |east one of the alkyl
substituents has a sufficient nunber of carbon .10
atons to inpart oil sol ubihjg . t he phenol. The term
“aryl group" is a subsfitJ@gﬁﬁ§&§non-substituted
aromati c group, such as the phenyl, tolyl, xylyl,
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base" refers to a cal ci um hydroxi de, cal ci um oxi'de,
caPRIPEFN™Mal koxi des, and the like, and mixtures

thereof. 15 The term "hydrocarbyl" nmeans an al kyl or

al kenyl gr, . The term "hydrocar byl phenol~ refers to
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at sttgntigin. one of whi ch has sufficient nunmber of carbon
atons to inpart oil 'solubility to the phenol. The term
""linme'" refers to. calciumhydroxide, also known as

s| Hieeterni“alkyloreferdQo byt sitaight! antEbranbited-€am alkGlgrbups.
neans al kali metals, alkaline earth netals, or

m xtures thereof. 6 The term"netal base" refers to a
neths teny Jalsyplienatefoneansoa imddal sattiofian alkylphedel$ and t he

| i ke and m xtures thereof, wherein the netal is

selected Jromthe group consisting of Iithium
- sodieutermpaikypBennt; meags esthenpl having omg os moom aikyinsubstituents,
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The term “hydrocarbyl” means an alky! or alkenyl group.
The term “hydrocarby! phenol” refers to a phenol having one or more
hydrocarbyl substituent; at least one of which has sufficient number of carbon

atofns to impart oil solubility to the phenol.

The term “lime” refers to caicium hydroxide, also known as slaked lime or
hydrated lime.

The term "metal” means alkali metals, alkaline earth metals, or mixtures
thereof.



e.g., a carboxylic acid. The term "phenate" neans a

netal salt of a phenol. The term "Total Base Nunber"or
"TBN' refers to the equival ent nunber of milligrams

of KCOH needed to neutralize 1 gramof a product.
Therefore, a high 15 TBN reflects strongly overbased
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The term "Total Base Number" or "TBN" refers to the equivalent number of
milligrams of KOH needed to neutralize 1 gram of a product. Therefore, a high
TBN reflects strongly overbased products and, as a resuit, a higher base
reserve for neutralizing acids. The TBN of a product can be determined by
ASTM Standard No. D2896 or equivalent procedure.

Overbased Alkali Metal Alkvihvdroxybenzoate

The overbased alkali metal alkylhycl_roxybenzoates of the present invention will
typically have a structure as shown below as Formula (1.

OH



atons, Such branched aliphatic groups are preferably
derived froman oligoner of propylene or butene. 20 R
can al so represent a m xture of |inear or branched

ali phatic groups. Preferably, R represents a mxture
of linear alkyl containing fromabout 20 to 30 carbon
atons and branched al kyl contai ning about 12 carbon
atons. 25 When R represents a mxture of aliphatic
groups, the alkali nmetal base al kyl hydroxybenzol c
acid enployed in the presepérmiuyenti on may contain a
m xture of linear groups, a mxture of branched
groups, or a mxture of linear and branched groups.
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The al kali neta

roxybenzoi c ‘acid of the
present invention wherein R represents a mxture of
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Pifiom alrut dRderd 6 aarboBortpansy morel preferably feme sbdud riBeb 30 carbon

Al Aefin C26.C28 or Normal Al pha AQefin 5 C20424,

bf ri'tish Petrol eum under the nane C20.C26 A efin, by
Shell Chime wunder the nane SHOP C20-22, or m xtures
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al kyl hydr ox
tﬁggr ¥ﬁ8?0 ¥N8r para position. The alkali netal
base al kyl hydr oxybenzoat es of the present invention

are

k can also represent a mixture of linear or branched aliphatic groups.
- Preferably, R represents a mixture of linear alkyl containing from about 20 to
30 carbon atoms and branched alkyl containing about 12 carbon atoms.

When R represents a mixture of aliphatic groups, the alkali metal base
alkylhydroxybenzoic acid employed in the present invention may contain a
mixture of linear groups, a mixture of branched groups, or a mixture of linear -
and branched groups. Thus, R can be a mixture of linear aliphatic groups,

- preferably alkyl, for example, an alkyl group selected from the group consisting
0f C14-C15, C16-C1s, C18-C20, C20-Ca2, C20-Cpq and Cyp-Cos alkyl and mixtures
thereof, and is derived from normal alpha olefins, Advantageously, these
mixtures include at least 95 mole %, preferably 98 mole % of alkyl groups.
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generally soluble in oil as characterized by the
followng test. A mxture of a 600 Neutral diluent oil
and the al kyl hydroxybenzoate at a 20 content of 10
volune %with respect to the total weight of the

m xture is centrifuged at a tenperature of 600C and
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20 oveontend phi0 velumei %awithrepped énthe tofal atightalthe anigture Is
c ' ' j f Q to. four carbon ato
et ot Rl Qo AT 3 e s el Sgfon
arbwing ¢agriéyy dutordebthessondlitionb atipulatey dyasa stantard ASTM D2273
”Rﬁ] gﬂ&ﬁ& Iﬂgln%tedatﬂgt c%n%rti#;&gt?or% ig%ra?n%fd'out without dilution, i.e. without
_ . adding soivent); immediately after centrifugation, the volume of the deposit
25 which forms is determined; if the deposit is less than 0.05 % viv (volume of the
deposit with respect to the volume of the mixture), the product is considered as
soluble in oil. '

o Advantageously, the TBN of the high overbased alkali metal
30 - alkyhydroxybenzoate of the present invention is greater than 250, preferably
from about 250 to 450 and more preferably from about 300 to 400 and will
generally have less than 3 volume %, preferably less than 2 volume % and
more preferably less than 1 volume % crude sediment. For the middle

9



Over basi ng of the alkali netal alkyl hydroxybenzoate or

m xture of alkali netal 15 al kyl hydroxybenzoate and

al kyl phenol may be carried out by any nethod known by

a person skilled in the art to produce overbased

al kali metal al kyl hydroxybenzoate.s. However, it has
bewermaseq aikali ngdisl atkyﬁtyﬂmybdnzdm oi the prﬁﬂﬁhit inventic, tite TBN

SR oW} b ool SRBRLIEN Hbolh L 280 S eany

- ovevb desisrtiyars  eplubme %, bm&mbfyoéss&hah e®svoldme 20 ciide sediment.

10

Cl -4 Grboxylic aci ds used in the neutralization step

include formc acid, acetic acid, propionic acid, and

butyric acid, which my bermdsaI one or in mxture.

It |s preferable to use mxtures of such acids as, for
formc acid:acetic acid, in a nolar ratio of

o Fhecf rskembagimentofdbe gresent inyentisbothe modess fooprepadng the

I
ProRERY384 %ikhi ﬁfé‘tél%ﬂ&thggrog(yl}eﬂiiﬁgf]e ﬁl\v? =8 &Bg%ﬁémbéﬁk?h

from about O. era
1:metal Qﬂ@fmdmw;benzwe@vemwm gf alsaitmetah alkylhydioatplitienadate.

acrd P bl fo pOA R e o AR B T o

@Biyfhyg!fwbmmetemdmlk%hmdl wethta miolar fexcessadfeikalinatal Base

1 @l Bostindi bl 8RR Gpd ReiBte! 7 breshifR B et

. alcaddoo(yle: amo:? !ndvmgeﬂr@h onedo dowrtoachon dtbmsandrosandmt selected

45

20

25

Rt e AR O RS Skl i,

bmomemohdua,wnmmremmewﬁc. 5 The degree of

over basing may be controlled by the quantity of the

al kaline earth netal, carbon di oxide and the

r Oyethasing chthcalkalometed akghydﬂoaybmanercar miztute bhalkali metal

[ th t
e ABRAY AL R ARl a7 ob 3 R B i nsiang
xyn@m by slpaksed sik[llard iratie «200) pron\ludd ovepbaseslikali rhetal he
Xyl I
PR A5 5 o P BAT Sl A I
~addition of a small quantity of C4-Cy4 carboxyhc acid at this step decreases the
crude sediment obtained at the end of overbasing step by a factor of at least 3.

‘The C4-C4 carboxylic acids used in the neutré!ization step include formic acid, V
acetic acid, propionic acid, and butyric acid, which may be used aione or in
mixture. It is preferable to use mixtures of such acids as, for example, formic
acid:acetic acid, in a mol‘ar‘ratio of formic acid:acetic acid of from about 0.1:1 to
100:1, preferably from about 0.5:1 to 4:1, more preferably from about 0.5:1 to
2:1 and most preferably about 1:1.

Generally, the overbasing reaction is carried out in a reactor in the presence of
alkylhydroxybenzoic acid from about 10 wt % to 70 wt %, alkylphenol from
about 1 wt % fo 30 wt %, diluent oil from about 0 wt % to 40 wt %, an aromatic

10



0 Met hanol : sl aked I'ime from about 0.25:1 to 4:1,
preferably from about QAl to 1.2: 1. 15 a Carbon

di oxi de:slaked line froma nolar ratio about 0.51 to
1.3:1, preferably fromabout 0.71 to 1.0: 1. a d-C4
carboxylic acid: al kyl hydroxybenzoic acid a nolar ratio
f r solventfout abo@20lwit % t& BOWE, % TR Riaetiby mixt@Bigbgittied. The
0. 1il.to 0,71. lrirre Léﬁ%‘?dgﬁd as a slurry. i.e., as a

pr 8%afing eR1h Bt pRseciqied With Gn argelisoiveilie menoaigoheland
I ntarbdy cokidevae adidee s 8@ rehotion il rhﬁﬁnﬂairﬂ@#ﬂ% tefipefhture
t epper at ur e @\@en %%‘%uout 200C and 650C. The quantity
of PPMWRENghgqu Rnd ysted in order to obtain a high
overbased material (TBN > 250) and crude sedinment in

Ly 00 el B Al o A

t hear®b mpéalf @rbemdiexid¥iant thd freaetars 5@dedb the rdattion mixture

T CBB T oBr R gt eSS e Bel proctEti esertent

without a Cl-C4 carboxylic acid will range from about

fr e Skt 1 ¢ roaBen® VEeHAENANGI K366 e b

. ar wiliagfrespardl forthe fallewirigoveiphtaatiom crude sedi ment in
~qothe range -of 11 0.2 to 1 volunme % The crude sedi nent

W thout the use O C -C4 Garboxylic acid will range

f r om abdut Xglegesigked e dram rbout s%d dnd: Te praseiiatiyfrom bout
the presenp.qiggyention, the overbased al kali et al

al kylhydroMybenzoate may be prepared by the foll ow ng
steps: 5 AMethanehslaked lime from atiduaDi25Metoad: 1 Barsterably from

Al kyl phenaél%utlorh.li t&ﬁf' st step, al kyl phenols are
neutralized usihg an alKali nmetal base preferably in

10 t he pr esten€erbon diodideysiakexblirne from = molarastid sboR 051 to 1.3:1,

Form che apegreoitol ek B ROFRE 2l o T one

enbodi nent C+-Ch eabokylierdcid: alkytbydroxybeassic apid aVnblar waticsfom

mono al conbio BRRPE BB iRt aoocto.F13S o7 2

20

25

Lime is added as a slurry. i.e., as a pre-mixture of lime, methanol, xylene, and
CO is introduced over a period of 1 hour to 4 hours, at a temperature between
about 20°C and 65°C.

~ The quantity of fime and CO; are adjusted in order to obtain a high overbased
material (TBN > 250) and crude sediment in the range of 0.4 to 3 volume %,
preferably in the range of 0.6 to 1.8 volume %, without any deterjoration of the .
performance. With the omission of C4-C4 carboxylic acid, it is not able to reach _
. this low level of crude sediment. Typically, crude sediment withdut a C-Cy
carboxylic acid wiil range from about 4 to 8 volume %.

For a middle overbased material (TBN from about 100 to 250}, the quantity of

lime and COz are adjusted in order to obtain a crude sediment in the rarige of
kX



In this case, the 2-ethyl hexanol is elimnated by
distillation before Garboxylation. The objective with
the solvent is to facilitate the elimnation of

wat er. The hydroGarbyl ph enols may contain up to 100
wt %Il inear hydrocarbyl 15 groups, up to 100 wt %

br &add d dohymty ¥GIhbwhudgr sedisentarithoat theluse @R IC,MGarboxylic

b b bly, the |
Aol a8 PHel o8 B Beue %.5" 3\l “ana the

I | near al kyl group typi caI Iy contains from about 12 to

c ar b on ap g r%rsmw"ém D f%'%&ﬁ %gérﬁyjb%g&ér? Bb?p"géj %e% %'?a" metal

- prajigdindroxybepzastte malylbe mepared dydhe fotivaingsteds: | east 20

9 carbon atons, preferably fromabout 9 to 40 carbon
atons, nore referabivé fromabout 9 to 24 carbon

atAnEommationss theyhikale Metal Pase dyiienatel0 to 18 car bon

~atonms. In one enbodi ment, the hydrocarbyl phenols

% of |inear hydr ocar byl phenol

: t
( 33é‘?%ﬁféggtﬁpaﬁ'ksr'@m'%@'exmeuﬁ}’@lquqéammauselams | base

10

15

20

25..

Dhﬁéférébl%m tﬂé?l’fé!;bﬁce%fé‘ light SoRR#, sheh 46 § ﬂcf?f ;@ﬁ@fb%ﬂners

dr ocar enol use of an al

-cd'ﬁ b‘r"hﬁh@‘ﬁ?ﬁet%ﬂlﬁ likee tosforrs shenelkall metalbﬁge Blkvlehenate In one

al b inABRY, tHef doNBnRRAME a%%ztestré’rae G e R%Ebraﬁroe[ﬁ%}hé S

particulariy attractive because 1THear al kyl
ceimbedinentothessolvest mapaaa s & mqnoaarcbrmsmm 43 2-gthythexanol.

L1 e ate, 152 by iREhGidt bitinglohy SEnBIBTFNGR, o
wicarbaxylstiom ciihecbbiextive with toe aelwahtlrgtafac@iatmﬂnmynﬁmaimn of
PLRRY, ene. They consist of a mxture of

.nonosubstituted i soners, the great mpjority of the
‘substituents being in the para position, very few

beriachyFockfify BhdbR: AG5 cbh th R Reli0d G & Ii’/\eg{]%qrg%é 09,

meta position. ear
c Qﬁmlﬂé’ up i @stt %bW aﬁ@mﬂ h\yﬂnotm‘rbud lgerupis, onvlath livedriandar

oRRndRea RBTLAY b d etk MR EE RN Etp,

‘wifresent, ivalisylopad thedineaf alkyligeaup @bicglly copitdins fromeaticait i 2 to

t I?l@ c%ﬁ?‘é?'roatom@t r%oreaﬂ%fe?%l? BTGB th S0 THINRESs. The

. branched hydrocarbyl group, if present, is preferably alkyl and contains at least
9 carbon atoms, preferably from about 9 to 40 carbon atoms, more preferably
from about 9 to 24 carbon atoms and most preferably from about 10 to 18
carbon atoms. In one embodiment the hydrocarbyl phenols contain up to 85 wt

% of linear hydrocarbyl phenol (preferably at least 35 wt % linear hydrocarbyl _

phenol) in mzxture with at least 15 wt % of branched hydrocarbyl phenol.

The use of an alkylphenol containing up to at least 35 wt % of long linear
alkylphenol (from about 18 to 30 carbon atoms) is particularly attractive
because a long linear alkyl chain promotes the compatibility and solubility of
the additives in lubricating oils.

12
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10 distributed. O course, linear alkylphenols my
contain al kyl substituents with sone branching which
i ncreases the anmobunt of para substituents and,
resultantly may increase the relative reactivity
towards al kali netal bases. The alkali netal bases

t lBénched én@muﬁﬁdrsfceh beAsutaihed b9 'rléadtrBh of phé&rkd! wrrﬁléiﬁir%nched
gfeé_@om des or. hydroxi des of |ithium sodium or

sg%ﬂﬁra'iyrf’”g"}ﬁt‘ﬂg@'Pfrea'oﬂsle@%odl nment, potassium
hydroxrde IS preferred I n anot her preferred

L R L A
haubstdudrsbeihg mh@% position, Vepf Rnaking inahe orthabosiiBA, and

p n era | ess than 500 ppm of water.
8a'fﬁlx§nyo’ﬂé?%ﬁ'\e%frp?§‘b%grrl ed out at a tenperature high
enough to elimnate water. |In one enbodinent, the

p ht v i n order
UﬁStHr%tgtHéh H& Ii g &%Pﬁ 6 ﬁ{ggwedlt?y rgﬁgtron of phenol

emlrtb chi limeat oieﬁry lgenerally otigrﬁdtu@gsframaﬁhwaﬁﬁ Theg cohsist of a

1 BB R EPRURS Giteflspriors FLRBIGR NG Fropstionsa e ik

: 1Gt4b§ﬂ&)entd in theotthe rmetabasd ﬁaetposaroab h.a/rlnberr Ak uhﬁor‘#ﬂ?

a e b0| 0| n et hyl hexanol

o aiEPUIE br gaitep Jser sikHPHRBRS Moy popisie Alsv subshapni Wi
I sorat bfhchmgaich nbrGsas tie érﬁH@rﬁ&ﬁbﬁf@stﬂfshﬁfeni@éﬁd 1
50* C T&rmgyressure Is reduced gradually bel ow

afasytam iNFregpeldie edptive fpaddivity iovards glkali metal baseon

of water reaction. Preferably, the pressure is reduced

nb 03 P di
+ R SR e bESs e BT e bifed tar carviad oul INCHERTGIde the
(oxigés marmmwcer fithaund, édtmimfohﬁo{é{sgi&ﬁﬂ aiprefehtd

duced xgr aI ly bel ow at mospheric, the

PPt PP ERSERRSraHds & rafaredd InRRoprNGlar edhe

nemBodiment) odiusthpRetidésthréfériear M5 an azeotrope with
the water fornmed during this reaction). In this case,

tenperature is heated up to 2000C and then the

pAr objective of thisdtepdd tg havkianh Larkyrphehaw mwsgseémraﬁ 2000 (S)pm
_‘ P;Sr%f‘e%ﬁ? ﬁéés'irﬁ‘a% Hdo Eﬁjn[r %nl:lsrnrgree; p?efeerabtly less thrgonrfoot Qﬁnq o?

water.

This operation is carried out at a temperature high enough to eliminate water.
In one embodiment, the product is put under a slight vacuum in order to require
a lower reaction temperature.

" In one embodiment, Xylene is used as a solvent and the reaction conducted at

25

a temperature between 130°C and 155°C, under an absolute pressure of 800 )

mbar (8 x 10* Pa).
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nmbar (7 X1 03 Pa). Elimnation of water is done over a
period of at least | hour, preferably at |east 15~ 3
hours. The quantities of reagents used should

correspond to the following nolar ratios: alkali

nmet al base: al kyl phenol from about 0.51 to 121,
preferably 20 fromabout: 0.9:1 to 1.05:1 K

SQh \éﬂﬂﬂneﬁéﬂﬁﬁb@ihﬁﬂ@' Z-éfﬁ?'heXernc)d id tﬁéé@ @sb%}\i&l r@ As thd btoﬂlng point

pr ef er ab rom
c&fgos&wlla?xa@ﬁl (wn. Q) is sigpificanti lrllghersthélp xylene GHGC), doe by
S irgR Ny B duREb LAt PR gq-:'ré)tﬁf'edtﬂ‘ dt 58 18ged nto the
reaction nediumoriginating from e precedl ng
neutralization step and is continued until at | east

SThYmésduheissedidd
14 t{@ma? kﬁl Ih dr ox;%%ﬁgg#yﬂaawg(mni%% S ﬁgﬁﬂorﬁep%eéoﬁﬁﬂete the

HtRr rgatlipn, Prefgeablin theopessure isleaduced tand mere

Atthérem;nbgpgmw%).preferably 75 nole nore preferably
85 nole % of the starting al kyl phenol is converted to

al kyl hydr oxyl benzoat e usi ng carbon dioxide 5 at a

ot emno\aﬂiug thdieperstiong bR iéarfidd B atansLfAORy (Hlbﬂ%mﬁerature

10

156

20

o5

aiﬁ ? within the range of from about atnospheric

hePiesgs iple feﬁP@F@rf&Ew;eq grgauallyheloy @tmosmesc
Pﬂ’)e nél.ﬂra'ﬁzé?t% réﬁct?bnl@ eaffelout Qﬁthéhtﬁﬁé hQQd RELNES @Pﬁgﬁtuénd

and hour s. I n one vari ant ot assl um Ssa

é?f{rf@raé't Fgegtroge pith ks watey f@fétﬂﬁe@lﬁlnstt igtreactipp}. in thisicase,
{ Rafieralifo RIGMR! 66 (I 200°C BRI HER el oieSCu MY et urtilny
( below attrogphistic. Ppaferably-dbe pressurs isasducedomosporerthan 70

A rilba ( fﬁg@,ﬂag_s Pa). In another variant with sodium
salt, tenperature is directionally | ower preferably

betvveen fromabout 11 OOC and 1550C. More preferably

f Emiiraion bf wafeis *
ag?loursl bar to 2O@ﬂb‘g;rO\Aaffg rﬁnéa%{ ghggglr ‘?ﬁ&w Ere;férgg& at least

The quantities of reagents used should correspond to the following molar
ratios:

- = alkali meta! base:alkylpheno! from about 0.5:1 to 1.2:1, preferably
from about: 0.9:1 to 1.05:1

* solvent:alkylphenol (volvol) from about 0.1:1 to 56:1, preferably from
about 0.3:1 to 3:1

B. Carboxylation:

- This carboxylation step is conducted by simply bubbling carbon dioxide (CO3)
intov the reaction medium originating from the preceding neutralization step and
is c_:ontinued until at least 50 % of the starting alkylphenol has been converted

14
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15

.20

15 preferably from3 bar to 15 bar (3 x 105 to 15 x
105 Pa). The Garboxylation is usually carried out,
diluted in a solvent such as hydrocarbons or

al kyl ate, e.g., benzene, toluene, xylene and the |ike.
In this case, the weight ratio of

s %léwhydfy&rlmgz@e@z@dmasgrefdrmmmeozcmaczd by: 1,

p fde Qﬂhﬁﬁ¥ 0.3:1to 3: 1. .20 In another
vgﬁ%ﬁﬁgmgﬁg sol ven 5 used. In this case,

carboxyl ation is conducted in the presence of dil uent

ON lcabt 50 fRle %Opf@f&agiyaist &Blev‘%’)é%ﬁllﬂr?pr Fer %lggﬁlgona E‘% of the

ht rafio o [ uent oil
{ SaRingAHPTeNel 'SPODEG@G to alkyp @fyébﬂnyoatewr@bmmon dioxide

Oata ferhrdturd beflelhBuP] I8 A J0d-CUREPS Hreghufedyfifin the

,mp of frey alant siyesnhesate 15 has (16 {®)Pa)spreferably et bar

A1 PO lE« T BBl ERER e

of the alkali metal al kyl hydroxybenzoate or nixture of

alri‘cﬂ‘lé vdmhﬂdmth ébﬂﬁﬁélhﬁldé %@E@?@lﬁﬁ&ﬁéﬂﬁb@ﬂ%@ﬂ lanBRY

rried out nown
sfﬁ And 1% ﬁeamily morteaorgf%@mlt bewwea@e@ aar:ﬂd@src ranchihe

e S fwf bt (5P opropin e

q@EﬁWﬁf@OWe@i@b&W@ﬁQ Pa).acid at this step

decreases the 10 crude sedi nent obtained at the end of

“over bas step by afactor of at least 3. The C-C4

cBae |V rigptivith sodisim salt.itempartreds fireatiopaliylowpr preferably
| BetiveEs frbRT AR dkn 4%“@3 an@“?@ﬁ“@ M’tgé %ref@lra‘?)g,) f%}’n %b@ﬁf f&oaﬁdand

b_wdgrl c acid, which [ one
% éh%Pé&ﬁsgrqfaoru om kbavf@szaabars(mmom ae x49” Fagr

%@élﬁ)’frf)ﬁfﬁrb&toai%' Bérgﬁ‘itfo@ tc?%Qmﬁ?’ag mol ar ratio of

formc acid:acetic acid of from abou .11 to 15
100: 1, preferably fromabout 0.51 to 4:1, nore

 prief wrWtthMyfcaﬂleﬁjotk Qitutedlin aaéla%éﬁ‘?%&ch as .

i Ala. buborions. diseonyiohs e el

Qfase, the weight ratio of solvent:hydroxybenzoate is from about 0.1:1 to 5:1, .

- preferably from about 0.3:1 to 3:1.

_ _In another variant, no solvent is used. In this case, cérboxylation is conducted

_in the presence of diluent oil in order to avoid a {00 viscous material.

The weight ratio of diluent oil'alkylhydroxybenZOate is from about 0.1:1 to 2:1,

preferably from about 0.2:1 to 1:1 and more preferably from about 0.2:1to

'051
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al kali netal base al kylhydroxybenzoate from about 10
w %to 70 wt al kyl phenol|l fromabout | wt %to 30 w
% diluent oil fromabout 0 %to 40 20 an aronatic
solvent from about-20 wt %to. 60 wt % The reaction
m xture is agitated. The al kali nmetal associated wth
an aromatic solvent and a nonoal cohol, a small
qugn@bﬁtﬁcmm{q‘;argéxﬁ@rmyl ic acid and carbon di oxi de
are added to the reaction while maintaining the
tenperature between about 200C and 800C. 25 The

de‘gueeelkmf metsd alkwﬁyd‘r@xym‘lzbﬁteqﬁ RigpqB) Rcdpvadidtewil an teatsVone
of t{} fn kal.i,ne %Jr{gt al , ar bon di oxi de and t
Sivlic A dating Gopnabatl gBe te fPurCRANEOmRG ¢ he

reactl on conditions used during the carbonation

r(nret ﬁggola&ﬁgme wei ght ratios of reagents used

yl ene, slaked linme and C02) vviII
correspond to the follow ng weight rati os:

otyalpbi SNy et s i o

alihygregbenzoste and alkylphérot atdybe carried abidit arfy methodo

Lok s 1, ISR oAy S, ©

1. aﬂ(yifwdrmt)mmathowemX;tlhlas baen gurpeisingly discoveted that the

o 591 ot PR HOERRIET s oo afet Biaiey dBggses te

0.crude sﬂdﬁeemtsnbminiaﬂaahe @ndldilovyrbabing stepdsy @factor of at least 3.
pre-m xture of linme, nmethanol, xyiene, and Q02 is
i ntroduced over a period of 1 hour to 4 hours, at a

t Jrh?e@a@u‘?&!’b@edl&eelds used ibibetneRaization sERARIudd Brmic acid,

oL o Propipli BB T MR el Pt arfn

c ma@res dds ptﬁierable tolise maikiyes 06 SUicK acidelaspior ¥xampl, formic
V%Igﬂr?ce%/& a@iﬁe‘t'n%r tﬂg‘a}( réti'?) Ofl?gl“nqlg Q a%];tlg agd o?!‘rom aboutt 8.1 1to

100:1, preferably from about 0.5:1 to 4:1, more preferably from about 0.5:1 to |
. 2:1, and -most preferably about 1:1.

Generally, the overbasing reaction is carried out in a reactor in the presence of
alkali metal base alkylhydroxybenzoate from about 10 wt % to 70 wt %,
atkylphenol from about 1 wt % to 30 wt %, diluent oil from about 0 % to 40 %, -
an aromatic solvent from about 20 wt % to. 60 wt %. The reaction mixture is

| agitated. The alkali metal associated with an aromatic solvent and a
monoalcohol, a small quantity of C4-C4 carboxylic acid énd ‘carbon dioxide are
added to the reaction while maintaining the temperature between about 20°C
and 80°C.

The degree of overbasing may be controlled by the quantity of the alkaline
earth metal, carbon dioxide and the reactants added to the reaction mixture

and the reaction conditions used during the carbonation process.
16
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10

vol une % Wthout any deterioration of the
performance. Wth the om ssion of 20 Cl1-C4 carboxylic
acid, it is not able to reach this |Iow | evel of crude
sedinment. Typically, crude sedi nent without a CVC4
carboxylic acid will range fromabout 4 volunme %to 8
v dhenvesigtd rr?]taasrnfdeu@mya?émml hmedi,gty}é%i;, §1ARAY gme rﬁnag@oz)
to.250) t antity of lime . an are adjusted in
0 dﬁ?or}%pggfmqﬁego!@vﬁ%wgmg IR in the range of 0.2
25 volume %to | volume % The crude sedi nent w thout
the use.Ohfd r ' [ 4] .an @PR
0.8 vol une yi%nteb 4 vozﬁﬁ%(rélohﬁap ﬁ"étd‘l'ﬁdﬂrﬂg ‘éﬁr‘bg%f%r'éﬁ&] Uatbogt

the prese&ttadiénti on, the overbased al kali netal

e o 4t ARG 38560 Tl Word MR L) 18 B 25RRBraby from

Cont act i ngbuitth4Alteadl.2:ne Earth Metal Base and Sol vent:

& rorar - oA b8kl el LU SBES T G-l o,

sol vent serefetabl) fiornabbhbeo.grioep .@onsi sting of 5

aromati ¢ ocar bons, .aliphatic hydroc ons, :
nonoal cBhg%gc,S“ %%Wﬁ&?ﬂaéﬁﬁgm@%@ﬁa drepgybepgoate a
m xt ur e ofmaksatio frw@o@bm:hm.snybmﬁaﬁermabm 1

excess of alkaline earth netal base and the sol vent

- from stjept. Ofith at 1east one car boxylic acid having
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from about one to four carbon atons. 10 D. Overbasi ng:

T Kkal.i ,metal alkyl hyd by is t
oD Bl BE bR £, ARLTSIRRRFS B e b EPeerione, and
alb@yds in@ptiuaaaiadvey a defiod @d thoaf td HRoRE OSteFRADHISEES b&idden

- abpve...predi,stillation, centrifugabon and
dfgg?lfetlzloa{;iaﬂﬂ%haé' be utilized to renove sol vent and

crude 16 sediment. Water, methanol and a portion of

Lo 0TI B € B Bihen B oS MB1 G, 01

t overbasedi mateddl (TBNsa26@parid crade Bedialenyin thy renye ofe)y4 be

e-l;éa{??nﬁ% %:'3 %uﬂ%a%i, Br%fgrggl?(rin the range of 0.6 volume % td 1.8
volume %, without any deterioration of the performance. With the omission of
C4-C4 carboxylic acid, it is not able fo reach this low level of crude sediment.
Typically, crude sediment without a C4-C, carboxylic acid will range from about
4 volume % to 8 volume %.

© For a middie overbased material (TBN from 100 to 250), the quantity of lime

' Aa.nd CO, are adjusted in order fo obtain a crude sediment in the fange of 0.2
volume % to 1 volume %. The crude sediment without the use of C4-C, -
carboxylic acid will range from about 0.8 volume % fo 3 volume %.

“In the third embodiment of the present invention, the overbased alkali metal
alkylhydroxybenzoate may be obtained by a process having steps A and B
above followed by: |
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vacuumin order to reach a flash point of at |east
about 160*C as determned wth the Pensky-Martens

Cl osed Cup (PMCC) Tester described in ASTM D93. 20
Lubricating G| Conposition The present invention also
relates to lubricating oil conpositions containing an
o¥er ba€entaglingalith Atkaivhe EbKl IMutalrBasgmazSaventpr epar ed
by the process of the present invention. Such

| ubricating oil conpositions will conprise a mgjor
aoutucting the disiemetal amplhwbkymba@ Withs& ﬁﬁildr}exaékfb &

t of 25
RSl YT et vBsk Aio AsplvBRRSels e Bopr BB taum ronsisgng of
passeatic Hyduathons, SipHatig hgdrbBAbohe fhaRsikiohdR) ah@ nfiibres
gmferabl y from about 300 to 400, and a crude

nt of | ess than about 3 volune % preferably

~less than about 2 volume % m)re preferably | ess than

Pttt e B o S il SRR ool i P S5fess

aohalkaline aavihrr?eiabhbﬁ &ad therselveht ﬁbmwtéwﬁgvﬂw%ftéﬁ? ahe
T [0 about 100, to 250 referably from
ag%'ﬁ?%q'gﬁcf%g!' i "?/Wla??oﬁt W&, 9o Pr%'ﬁ? tog1s- | ess than

~volunme % and preferably less than 0.5 volune 5 Base

oPI asoykH ? -E@rei nis defined as a base stock or blend
"base’s which is a lubricant conponent that is

produced by a single manufacturer to the sane

S f

SPRE bikcaff Hetdl il ggg&gg&%n) te théﬁS%rﬁQ%%&&c%deg tothe

neeseripiarupiovisled sbove.i cati on; and that is identified by

a 10 uni que formul a, product identification nunber, or

bg E(mq%ase stocks may be manufactured using a variety
P ¥rfaneag @é@%@&ceﬁﬁ%ﬁ dercHiged gboym Predistilatient o

dtéﬁtl*lﬂ.ubélﬁdrpéhd SokINEOH n{a&}f HeVifkged WW%W&P&&&&M%

i gomerj zation, esterification erefinin
Réﬁcg'ﬂﬁwe Water, metagnal ang @ pastien efithe xiiege mayde eltmnated by
NRé b debvddH { ‘Rﬁ@ng 3R OHgL n{%rbkléfﬁ%\h’écijﬂgcentnfuga?on to

cont ani nat i on, previ ous use
t pliminalgd amr Q%’Fﬁ%ﬁ?ﬁ Hanallyy xyleneimay bereligymatad by heating under

| %hﬁﬁh 'o?@erli@?@achcﬁ tadi Ggitd d?%t %%%g%&%le E}Fb%‘ L Sét%rmlned

havi ng Ki nemati c viscosity
with the Pensky—Martens Closed Cup (PMCC) Tester descnbed in ASTM {393

Lubricating Qil Compt_)sition

-The present invention also relates to fubricating oil compositions contalmng an
overbased alkali metal alkylhydroxybenzoate prepared by the process of the
present invention. Such lubricating oil compositions will comprise a major
amount of a base oil of lubricating viscosity and a minor amount of an
overbased alkali metal alkylhydroxybenzoate prepared by the process of the
present invention having a TBN from about 250 to 450, preferably from about
300 to 400, and a crude sediment of less than about 3 volume %, preferably

less than about 2 volume %, more preferably less than about 1 volume %, in
: 18



('C) and about 4 centistokes (cSt) to about 20 cSt.
Hydr ocarbon synthetic oils.  may include, for exanple,
oils prepared fromthe polynmerization of ethylene,

. pol yal phaol efin or PAO, or from hydrocarbon synthesis

10

procedures using 20 carbon nonoxi de and hydrogen gases
s fincase ¢fip higrpverbasatt alsal metal alioiwdroxybgnzehter aretintihs ease

F oL 2 daybikabe AR T Aty Fonhin e naRL¥ TN gom

viabewisi Qq/maa@@upreimblsﬁrom ahmgnen ta23apeith a tAMeGedihést of

AR i § VAR B prilereo ST A RoRlne Y 11 ves i n

the finished oil to glve t he deS|red grade of engine

s B 8 uoq RolPE G 8o & ess SRR Mt gt b bt

Owhish, is EMIGRABVYorapsrRAt t%féﬂfﬁ%y 5‘{%\@@5 ?Wufﬁ&ur&%\&he
! L OM30, 1 , | .
ﬁé’?ﬁé&f%mnﬂmgﬁ%ﬁwa ofgfee#ﬁeur&ssf’é nan%ﬁgreﬁ@ocatsom-

dthait mﬁété thersand maAlifablubsrscsecifigair; and B4t i Rkhffied by a
Sui t abl e base

h f
oo Bk, s enfication et apotn B sasks my

- spahbRictredB¥ing A0aRbRT diffentistod@isks %IJHYIQ{]&W@? lt3itéd to
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base, .stocks produce by hydrocracklng r at
o lilation saivest rat IRing. hidroge pEadessing, eligamedration,

COSBAMRILS, é?fd rbl’éﬁhnﬁ{gu firefi ﬁ‘ébts?t%k%{gﬁﬁ fﬁb%%nheﬂfg' ti/% rom

those in all AP~ cafegories 1, 1
deatetias 'Pﬁomdm@llgh manyfactsie, coatamimgdion; arprevious use.

AgRE BEsED i of theS J%% e Hét%a‘? %ﬁ\\fﬁc%tﬁ:béﬁ%atmg pase

vi scosity 1 ndices ase ol
apibfragtionpdagrtiotariy bh@elha\ihgﬁl blnemahamscosllysataoé" 6ent|grade

p Perarieat £ ﬁ‘t%tcgl{jeé%sgggb'@:t gdrgéarhﬁ S}_[rlﬁef’i‘cbpﬂs

her base 0| S Nno
I maymodm#@ farexbapte, oild preaafsqdr@ﬁ dine pdyméﬂza'lﬁéBldE ethylene,

SRV ETor YA, Al I6RE b B R Rl e,
AsThVIeooxiide gnd hyidrogBR @a#¢s such as in a Fisher-Tropsch process, A
preferred base oil is one that comprises little, if any, heavy fraction; e.g., little, if
any, lube oil fraction of viscosity about 20 ¢St or higher at about 100 C, Qils
used as the base oil will be selected or biended depending on the desired end
use and the additives in. the finished oil to give the desired grade of engine oll,
e.g. a lubricating oil composition having an SAE Viscosity Grade of OW, OW-
20, OW-30, 0W-40, OW-50, OW-60, 5W, 5W-20, 5W-30, 5W-40, 5W-50, 5W-
60, 10W, 10W-20, 10W-30, 10W-40, 10W-50, 15W, 15W—20 15W-30, or
15W-40.

The base oil may be derived from natural lubricating oils, synthetic lubricating
oils or mixtures thereof. Suitable base oil includes base stocks obtained by
isomerization of synthetic wax and slack wax, as well as hydrocrackate base

stocks produced by hydrocracking (rather than solvent extracting) the aromatic
' 19 '



G oup Sul fur (As determ ned by ASTM (As determ ned by
ASTM D4294, D2270) ASTM D4297 or ASTM D3120) Less

than 90 % saturates and/or Greater than or equal to 80
and Geater than to 0.03 % sulfur Iess than 120 -

Greater than or equal to 90 % Greater than or equal to
g@ad dolas sompanerys afithel argde tSLahabmrbesqwdib irchidedthesd imeall API
1 (S il t egua

S EReRolieh LI [Man VRt &bl anaPt pEbiRliod 250914 eton
ed\ddendtﬁn 1. 2:cembeB4998.l Saturatds 18léls Bad wwcpﬁmhﬁf:eélﬁor Group

AR B A S Bl v

opblyalphagefimbiPA®)i GsoueV dase biPRRREAY aantHué?r baea oile hot

0 , | eu | s, mneral oils, and
_ r{cﬁjdggﬁin k?z?i‘d&' Bh@] %P&Jg}oﬂﬁ’ “Lﬁ%"?eeo"sﬁfﬁﬁ?éc?ﬁ%d 0i | s may
|nclude, hydr ocar bon oil's and hal o-substituted
hydrocarbon oils such as polynerized and
i nter-polymerized ol efins, al Kylbenzenes,
pol yphenyl s, al kyl ated di phenyl ethers, alkyl ated
di phényl sulfides, as well as 10 their derivatives,
anal ogues and honol ogues thereof, and the I|ike.
- Synthetic lubricating oils also include al kyl ene
oxi-de pol ymers, interpolyners, copolyners and
derivatives thereof wherein the term nal hydroxyl
groups have been 21 nodified by esterification,
etherification, etc. Another suitable class of
synthetic Jlubricating oils conprises the esters of
di carboxylic acids Wth a variety of alcohols. Esters
useful as synthetic oils also include those nade from
CS to Cl12 nonocarboxylic acids and-polyols and pol yol
ethers. Tri-al kyl phosphate ester 5 oils such as those
exemplified by tri-n-butyl phosphate and tri-iso-butyl
phosphate are al so suitable for use as base oils.

20



Silicon-based oils (such as the pol yal kyl -, polyaryl -
pol yal koxy-, or polyaryl oxy- siloxane, oils and
silicate oils) conprise another useful class of
synthetic 10 lubricating oils. O her synthetic
lubricating oils include |igy % esters of

phosphor us- cont ai ni ng aci ds, % 'ymeric

t et rahydr of ur ans, polyalphaolefins and the like. The
baggupites @Mupﬁncﬂﬁfsw&ﬂr !EB%F@F&‘{? Inﬁ’di I, f Lﬁ %as Stocks
rerefined oils, or mxtures 15 thef ol ed

oils are obtained directly froma natural source or
synthetic source (e.g., coal, shale, or tar sand

P roant vvr\nt

[ ) £ bax 1
b L UTTETT W t nuut T CH t T |JUI l fl uu"%l oh—0OF ceatrert

anpl egSattratasr s deldmoinéd byndBTid¢ a shal e oi |
obt ai nefipdpgrgct |y from a retorti yisspvdndesn, a
p ,rogbeJm oi I obtained directly fpomdistillation, or
n est bt ai.ned rect|y_f i (e detemsibezt byf ASAM D4294,
pf ocess é@ﬁ' (‘%T aﬂ ‘?ﬁjla %

- y20 e Hén
further | DEZ@) nment . Refined oils af éggl mtfﬂéTWtkgflﬂtszo)

~dre or jore properties

5

10

oS 00N S oD.T

refinked oj |s except that refimed oils have been

tir eat ed| j d3sORfnObo n%r %aﬂlgitég a&@f&r )@réa#&pt?\?n oog éqﬂylr V80 and |

Ica
lechni gp€%atenErnde0-084ssuifir at i on, | lepeithenrtaeki ng,

xing,—solvent é¢xtraction acid or

—+

_ pati-ng—dewax
yase ex| Gmater othanf bl'técﬂial ow, gandy )ar col ation, all of

jch a se 25 ski || e6Greatert than gr tequat to 80 and
.e‘r ef i ne%tlblgtfg %jo'e%so "'n®d e%@?’ g PRks Manysgd oils in
rocesse&03 Yisyifirar to those used to obtain the refi ned
ils These rerefined oils are also_ known as

ecl ai rre@reg{err@,gﬁ ogps&ﬁgl op! pamgli of ten are

g’gltl gﬂiﬁt %/ grogessed by techni fjues for renoval of
nt HrtgR and s, fanppreaiush iin | frestal dhan or sarabipst20

i1 der| &3t bulfum t he hydroi sonmeri gati on of wax may

| so_bel used, either alone or in|conbination with the

ﬁpr_esgftﬂw h%teﬁ"ﬁgbﬂba)sym hetic base oil. Such wax

soner I's produced’ by the hydrol sonerization of

ur al Nt Net T c-waxes or mxtures thereof—over——=a

drol sc‘?‘l'é?thelgx??td??'l@ﬁf‘m?@t’?s b, Hitorid preferred to use

uht—et—base—oil—nthe lubricating oil

nni oy anmnm
LLL=Y IS TCATTOUTIC

'corrposi tion of the present invention. A major anount

. oNahes %tﬁlcbtn@djmi&ﬁb? fitludecdfingl &!%”Pége‘w&e Hils (. g0 Ofapeseed

1 Preferred amunts of base oil nprise
oils, castor oﬂs and lard oil), petroleum oils, m!neral 0|Is and orls derlved from

.¢oal or shale.

Synthetic oils may include hydrocar_bon oils and halo-substituted hydrocarbon
oils such as polymerized and inter-polymerized olefins, alkylbenzenes,
polyphenyls, alkylated diphényl ethers, alkylated dipheny! sulfides, as well as
their derivatives, analogues and homologues thereof, and the like. Synthetic
lubricating oils also include alkylene oxide polymers, interpolymers, copolymers
and derivatives_thereof wherein the terminal hydroxy! groups have been
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.5 about 40 wt %97 wt preferably greater than from

- about 50 wt %to 97 wt  nore preferably from about 60

w %to 97 wt % and nost preferably fromabout 80 w
%to 95 wt %of the lubricating oil conposition. (Wen

d h j ] [ .
wEiedt8 &idlinckon, K01, Brc, Anirier ST e e surcheti
s ﬂxd:mcﬁﬁlrtg:b!ks cbthpFises thessdtavsed divakadxyliamdiad with a variety of

oA B 3 BB Bl pe ol elhpE BRp8 grom Bt Co
wmdnobarbbnyta amdscandmtmn and) pﬂrpélraﬁ’ertcfﬁ-aﬁ(ggﬂ‘fiﬁpgﬁﬂe é¥ter

Iu rlc Vi scosi t

i %‘ﬂ?ﬁ%smm?"féﬂ by e %vkahowhq}? éngtrdnogbytylom
alpaugph%tewre%lécpsm%bmfo%s@ag ba®s Gitgdr ef erably from
about 3 wt %to 8 wt % based on the total weight of

-. 15 the lubricating oil conposition. Qher Additive
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CBm&@ﬁL@B&éd Bilhe(sﬁ% Lo Kbt bM@gﬁ/ﬂ”ﬁ&?& adr‘?gfyay/lcgcy

exan'p es of nponents t hat "can avora
i § ‘E‘é‘ﬁﬁiolﬂ%@%ﬁ“'%t@ silglreompriseianathion yS&f@IUGIﬁ‘ﬁS/@ synthetie

pme&ﬂ ouw&ré? ggng?@taﬁﬁca%g frﬁ:% AR éétte.ffésofaf e

prOV|d to 1llus I'nven

t RBOsPhpRIsRantgiping adidd, mjymem tetnahydrpmram hnlobﬁaéphaolef ins, and
Dipesant s: al kenyl succi ni m des, al kenyl

succi nimdes nodified Wth other organic conpounds,

and al kenyl succinimdes nodified with bori c aci d,

SRk 51 Be SeRET ron B el BB, Bl B "or ABures

4thereqfelﬂmfzm¢ulﬁar(32>b€alnbd tiexdtly from a natural source or synthetic

bHé@’r'c%P %@t mee o(gzir Qang ngtyt ar ng L}i flﬁ)rrther pu}lf” cation or

2tr§atn'(em=.tﬂmhfplwxbfajhﬂefﬁ‘eti Foith irfcididey 4 slh?alé wil opted directly from

e Bl AR s bt o Sl o an

2e§’te:= oibsityined ghe&tlydron bih Wstdpirioaing m’ﬁéé\é{sl )aach of which may
i sobyt dlnethyl

z‘hf‘" bie{sh P\ﬁﬁ"?'@\?ﬁe@(therﬁ&taﬁwn% Rejiged ﬁ&ﬂepﬁn@ﬂaw the ugrefined

dblist@(cbpthhéb’rbﬂné@bd%m%%h treated in one, or r more pugf’ catlotn steps -

2,6-di-tert-butyl 4 etl?_é( phenal , 2, 4-di
fo improve one or more properfies. Suitable purification techniques include
distillation, hydrocracking, hydrotreating, dewaxing, solvent extraction, acid or

base extraction, filtration, and percolation, all of which are known fo those

. skilled in the art. Rerefined oils are obtained by treating used oils in processes

similar to those used to obtain the refined oils. These rerefined oils are also

- known as reclaimed or reprocessed oils and often are additionally processed
by techniques for removal of spent additives and oil breakdown p'roduc'ts.

Base oil derived from the hydroisomerization of wax may also be used, either
alone or in combination with the aforesaid naturat and/or synthetic base oil.

- Such wax isomerate oil is produced by the hydroisomerization of natural or

synthetic waxes or mixtures thereof over a hydroisomerization cai_aly_st.

22




butyl - phenol , 2,6-di-tert-a-di nethyl am no-p-cresol,
2,6-di-tert-4(N.N -~5

di met hyl am nonet hyl phenol ), 4, 4! -t hi obi s(2-net hyl -6-ter
t - butyl phenol),, 2,2'- -

t hi obi s(4-nmet hyl -6-tert-butyl phenol),

bi s( 3- net hyl - 4- hydr oxy-5-tert-butyl benzyl)- sulfide,
aritisprefefrd fo tie 4 atdjormiolnt ohyasediyinana Wiblicathyg oil

T YRGS St o pirons
g-hmﬁéjhfcbwpﬁmésfwtio wiér @bre@?ﬁérrga ?ﬁﬁ)‘un@%@as? oil compgise from
ey S8 B O 0 Biferifi Seaieb vpuTem apeyt SN 5 fo o7 wt %,
| mhéréiprérefably¥rdrhabbal 6 PR 8)97 ) %N RBstGreferably from about

-pal yoxyet hyl'ene surface active agents: polyoxyet’hyl ene
&% o gk

tePhavt % pbihedulricping elhsompggition. Adehoveightpgrcent is

e A T U

etofarwisespegifisd:dt hyl ene ol eyl ether, pol yoxyet hyl ene

~ sorbitol nonostearate, polyoxyethylene sorbitol

10

PRATRNCHrHM
-of "al kyl ph

nqno-ol ate, an ol yet hyl ene gl ycol nonool eate. 2) :
a ﬁ'srovsﬁwa_sﬁ ﬁ@@_ﬁl rislel AR aRAP AR Reduged by thegirgegss of
ditieprae¥i ihferfioh fibthe 1Bt ctinG 0 BSmpbatiby wiBein@ HiMer amount
salts,. metal salts of heavy sulfonic acid artial 20

c&PEBRYA to the baseelt @filublicaging yispesitye Ganerstipl it wilie in an
DDEY wt % 2Ry ihgén%ﬁi fnf}ﬁ %bbb%wf’%%ufé wt %
I d e, ~polyoxyethylene

enol and et hyl eneoxi

 aPRgImase pesferabiyfroin Rpest BWhiH lerfws %; basethen thettetal welght of

15

Extd GBB s (EP agents): zinc
di a%@yl%él?ﬁqﬁﬁ%%%g"géﬁg?% (Zn- DTP, primary al kyl type &
secondary al kyltype), sulfurized oils, diphenyl 25

sul fide, nethyl tdchiuresidRReddnnsidngy | nat ed

napht hal ene, benzy I de, aor oal KyT pol ysi | oxane, .

~and | ead naphthenate. 24 (F) Friction Mddifiers: fatty

20

25

aiThe Iﬁmlow(izr‘f@édcliﬁi\@fcdoﬁipqalﬁh&l%nr; ?&éﬁ#}lﬁé cﬁ%bﬁ{p?naﬁtﬁ tigdthkah be
est er i funct.i opa itives: sulfuriz

YRR SoRGHPAIn drau e he uRiing augive & the present
Oifwmﬁlicl)rb d’gﬁﬁé Bx&M @88 of HNNRRIAGHe PrdvidetPloSliustrate the present
oi(rX/[aHt?or}f %u? 81%{/ r.'ere not intended to limit it.

(A) Ashless Dispersants: alkenyl-succinimides, alkenyl succinimides modified -
‘with other organic compounds, and alkenyl succinimides modified with boric
acid, alkenyl! succinic ester.

(B) Oxidation Inhibitors:

1) Phenol type phenolic) oxidation inhibitors: 4,4-methylenebis (2,6-di-tert-

butylphenol),4,4"-bis(2,6-di-tert-butylphenol), 4,4'-bis(2-methyl-6-tert-

butylphenol), 2,2'-(methylenebis(4-methyl-6-tert-butyl-phencl), 4,4

butylidenebis(3-methyl-6-teri-butylphenol), 4,4™isopropylidenebis(2,6-di-tert-
23 .



5 rmonogl yceri de, oxynol ybdenurn diethylate amn de,
anm ne- mol ybdenum conpl ex conpound, and

sul fur-cont ai ni ng nol ybdenum conpl ex corrpound (H
Vi scosity I ndex |Inprovers: polynethacrylate type

pQJuWYﬁH gei bV en@P@% %'ﬂf‘yl %%ﬂ&%ﬁ@ﬁ@g} 2-isobutylidene-

yrene-i| soprene

i é&‘ﬁﬁ@r@métﬁwblh?ﬁﬂb s? 2 ﬁmmy!gobmswma@yl @nucldn@qymfmat) 2,6-

ARtk agast e o A THNELRup bl AR o or

| rhu%phem@ 2 Gidictart-oreliratbyiphrin e pans soied, 8-dited-4(Nid't hy|

oA eI mR AR Soneh M oBls( T T RRe B oo biprgfion -

| Ol’thlabike#mbthaf -0 tert- bmybhéhmmaﬁﬁ(s-mahylm hiydrexi- 5w&be@Ibenzyl)-

‘ ,rru%l"'f%i %f%%(ﬁ dﬁﬁr{lgqtyé%ggﬁ%yb ﬁ@gltltg gmpounds,
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aI kyll or alkenyl hydroxy aromatic sulfonates,

g?f;{]ﬁeﬁ mﬂ{e l#@? B}aﬁ% ﬁﬂi ?Bkgkgﬁg?cih%éggﬁamw& ghenyl-a-

saiapbthwlﬁrrme ahdplkytatechﬂklapythy!almhdel aci d, and cheni cal
and physical m xtures thereof. 20 EXAMPLES The

invention will be further illustrated by the foll ow ng
eXafAMesdyreshinetal dithiocarbamatepte-g.i zo dithigcardamatedgarulis

,eéﬁgo@ Wi e Exanples are provided
to |W?Jstra e e] porc\éiueér{ﬁ ﬁeﬂventl on, they are not
intended to I|mt it Exanple 1 25 A) Formation of the.
N(@pkustum@{mﬁm,_,ﬁgkyé@ﬁ pate: 25 Al kyl phenols (1000

g) prepared from m xtures of I i near normal al pha
ol efins (C20-C28 al pha ol efins from Chevron Phillips

WEMBmhlc@prhylewhmf&e(aﬁﬁ% alént‘éﬁiolﬁd)@éﬁ\?ldnﬁ I@uryl

| B ouBRip B8 ohteolben i epeiotiyianp onyphenys

nathe) mw) 1R leneabc Refaariresol |eﬁe<a@$n§té Ith :
47V 'Wi‘ia Y | e ft?lgmeﬁRtﬁodl a IB(\)/vere gg aryiemer

rBBé’?’S’re efhes Ralypypihiiene serbitgbmenestesrate.per i od
opoRfokyetiyferighsokifitol mono-oleate, and polyethylene glycol monooleate. -

2) Other compounds: stearic acid and other fatty acids, dicarboxylic acids,
metal soaps, fatty acid amine salts, metal salts of heavy sulfonic acid, partial
carboxylic acid ester of polyhydric alcohol, and phosphoric ester.

‘ (D) Demuisifiers: addition product of alkylphenol and ethyleneoxide,

25

- polyoxyethylene alkyl ether, and polyoxyethylene sorbitane ester.

_ (E) Extreme Pressure Agents (EP agents). zinc dialkyldithiophosphate (Zn-
DTP, primary alkyl type & secondary alkyl _typé), sulfurized oils, diphenyl
sulfide, methyl trichiorostearate, chiorinated naphthalene, benzyl iodide,
fluoroalkylpolysiloxane, and lead néphthenate.
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gradual |y decreasing the pressure from at nospheric
pressure (1013 nbar absolute - 1 x 105 Pa) to 800
nbar absolute (8XI 04 Pa). Under these conditions,
reflux begins and was maintained for 3 hours. During

- Jr B fHon et TR PP Gt eb alfines ol &5 hT g ateer

aldstdrs netal al kyl.phenate fromstep A) was allowed to
cool to 140*C. The reactor was then pressurized with
C02 at 4 bar (4 x 105 Pa) (absolute pressure) and

e G Mudltiierttionaldditives esulforized oxmsolymiendmdithiccarpamates

r SRRy Bl BB b o Balt AL oS

8 Ienaglyceide, vwagmblybdernmon dietiuyiat@lzenide taaninaimoigizienaal ed

el Sipodlcar it sBneling Mg TR rBpisa eobiding

diluted in xylene .was obtained. 20 C) Overbasing:

S B0 VRS o S ror BB YR Y ROGERS oy

o\BEPPYlanensapalyeiers styrenk-istheane copslymers; hyfiratéd styeene-

(aebbrdtlo oddofuc 1 Moriifenty Gl Scppinuingpx

f émpiovemsci d (5.4 g):acetic acid (5.4 g) was added 25

.and allowed to react with the contents in the reactor.

© The reactor was heated to 300C over a period of 15

15
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25

nith NouEpoichiBeprepsants mebmatbylenethaeridete: eact or  had

heated at 300C, C02 (129 g) was introduced into the
rg@ﬁ__or gﬁ_{_l_e the tenperature increased ug to 600C
o} Fepm aiibiiers pikymetiasodate polwmers and dingsinylsilicraed, a
PRbRASErsiM al Kyl hydr oxybenzoat e overbased with cal ci um

‘carbonate. 26 The percentage of crude sedinent (1.6

volume % was determined at this step follow ng the
AEH\Me2PHtergentn dulfddiZRt et uabilfurizbd aikyl deemianyl plosdted) alkyl

Aol LR, Sl e SRS e o
metal salts of multi-hydroxy alkyl or alkenyl aromatic compounds, alkyl or
alkenyl hydroxy aromatic sulfonates, sulfurized or unsulfurized alkyt or alkenyl
naphthenates, metal salts of alkanoic acids, metal salts of an alkyl or alkenyl
multi-acid, and chemical and physical mixtures thereof. '

EXAMPLES

The invention will be further illustrated by the 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

Example 1

‘A) Formation of the Alkali Metal Base Alkylphenate:

25



5 between 65 to 128* over a period of 110 m nutes.
This procedure renoved nethanol, water and a portion
of the xylene. Once 128*C was reached, diluent oil
(366 Q) vvas added. Crude sedi ment was then neasured.

leh?g? al kyl ﬁbg? gw%z)nzoa (gm\%/aiéﬂu\%esﬁ&%?%reﬁ% gd'\?&l’] lé?fglns

Tf(@w@a@ﬂnf@mlﬁﬁn&tfmfe GMsromd?m!hpsi GhenlidabCompang), rylede (500

04*C f 0
PR ot e A 24Py Bid S TG ven
r e4dd\@oftancaquenws solotionat 4351% K@bta(asszarmolenaﬁcab Izeg éfla and

0811358 el Ay BB 5 SRR . e

- areactorwasiien ddated fomkertesMBLC svera fericdof® houfs while

10

%E @ﬁaﬁ% H%?{%%ﬁ% olf%'eitsft]ltefﬁq f@gfl%glﬁfﬁgasp&ﬁ%c Presaeg (1t mbar

‘ agzb’seluteom ixrit0d Pa) tce800 Mbapxissoluitd (S04 Pas, Brkicr %seZO

T . u of . met hanol 39 lime (239 g) and
x%ﬁ@%@"?ﬁﬂ%ﬁ%@ a ﬁ’i’%&é@éﬁiﬂeg%ﬁﬁ’éé hoges. Qtur'whlmgnod
acgprbxinzately X7omel dfwatérwasrefovEd (7 9) i acetic acid (7
g) was added and allowed to react with the contents in
the reactor. The reactor was heated up to 300C over a
p&)iCatbadlatién:mi nutes. Once the tenperature of the
reactor had reached 300C, Q02 (111 g) was introduced
into 27 the reactor over a period of 140 m nutes then

- afhagenatoreatairing theyalisd!i metahaliglpher(d@ froi step M) welsZligved
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1 d
35"%%‘%*?’ 108y 61 s Rapt Sy IR PSSR B ol fpar ¢4 x 10°
r Ba¢ (absolutecpressipe) amﬂmafn;diﬂedmmdﬁrebeseﬁmdﬁmﬁ Toroﬂdhourts hAt
ver based w
S YRR RN O Pas R BORG Satidh R o
( atlmspbbme%urwam thitettep, 82 df @O, Wak hddimitateal | owi ng
the ASTIVI D2273.nethod. - .D) Predistillation,

Centrifugation, and Final Distillation: '
The material was cooled down at 80°C and 1500 g of xylene was added. A

total quantity of 3045 g of potassium alkylhydroxybenzoate diluted in xylene
was obtained.

C)  Overbasing:

1418 g of the alkali metal alkylhydroxybenzoate from step B) were loaded

- under agitation into a reactor over 10 minutes period. Thén, a sldrry of \
methanol (239 g), lime (239 g) and xylene (407 g) was introduced.'bnée the
"slurry was added, a mixture of formic acid (5.4 g):acetic acid (5.4 g) was added
and allowed to react with the contents in the reactor. The reactor was heated to
30°C over a period of 15 minutes. Once the temperature of the reactor had
heated at 30°C, CO, (129 g) was introduced info the reactor while the
temperature increased up to 60°C over a period of 170 minutes. The reaction
-_yielded, a potassium alkylhydroxybenzoate overbased with calcium carbonate. -
‘ 26 '



Sanme as Exanple | but 423 ¢ diluent oil is added

instead of 366 g. Loads are in Table 11 and anal yses

in Table Ill. 10 Exanple 3 Exanple 3 was prepared as
described in Exanpl e 2 but a higher TBN (TBN. 400) is

L M A B R .

. arﬁtaﬂow@themsrl'mmﬂaﬁethdcﬁ Exanpl e 4 Exanpl e 4 was

10

15

20

prepared as descrl bed in Exanple 2, but at overbasing

steB (step , there is achangelnthe order of
fﬂﬁﬂ’ﬁl“@tfom E@nmfwgﬁtlandarﬂi GinalDisliltatiolxanpl es 1, 2 and
3, the slurry (lime - nmethanol - slurry) is |oaded

st then the mxture form c acid: acetic acid.
rﬁ@@\?@ﬂwﬁ renisiaegwithip the rfeaqtﬁwaﬁrtak@i ingzgagasrtaiactemperature

bR fo 756" ChubPa pBANEr 110 Hind GFlGob A ib LINBRLP

the main. part of assi um ca
c Hethang saderand a aw@og I9& ther xytensl @inp9 1@B|0mas rmhbdndnuent

S
| o has 2. St babfichtiiarnd hedifiel® Te alolAbor
dé@kﬁ'ﬁlsﬁémﬂrﬁlmgrqyesbalseéﬂﬂ@bmaialcalk}éqﬁjmxyhéihz;oatmwgheery
gdé mc acid:acetic acid is added in step
Cw a S|g |cant | ower quantity of diluent oil is
used i.n step D) As a consequence TBN and i scosity

arRe Pd2hieh mu'éur%% &’rﬁﬁfﬁg &d RPremABRI-Gd els%b% cfthbﬁ a
chaggegln der of addition at overbasing S

| fis rﬁ5|2841’> fqrﬁ@ neinutesyunder vassedatthsf mbar abisolute 1((5011( 40°
f BE G In Exanple 5, the m xture
orm"ceﬁgf’%ﬁﬁ'gﬁ“‘g’"g@‘ﬂe?% | oaded first. Loads are in
Tabl e 11 and analyses in Table Ill. 10 Conparative

X468 #e th Table Il and analyses in Table II1.

Example 2

Example 2 was prepared as described in Example 1 but two slurries are
introduced at overbasing step (step C).

_C) Overbasing

14_18 g of the alkali metal alkylhydroxybenzoate from step B) was loaded under
agitation into a reactor over 10 minutes period.

Then a élurry of methanol (23¢ g}, lime (239 g) and xylene (407 g) was
infroduced, once the slurry was added, a mixture of formic acid (7 g):acetic
acid (7 g) was added and allowed to react with the contents in the reactor.

The reactor was heate_d up to 30°C over a period of 15 minutes. Once the
temperature of the reactor had reached 30°C, CO, (111 g) was introduced into

27




Loads, simlar as exanple 2 except the |oading of
formc:acetic acid is omitted. |Incorporation of |ine
is poorer, so %crude sedinment is rmuch higher 12 %
instead of 1.4 % At a so hi gh percent age of crude

o 2t Reldtor A HBRAFor g Bt i b 3504l et mgthagol
EZ52/0D liheX(50m) @nd lebh@ (1 zacg)@aswm@omd&ki an@ldn exfealduaﬁmﬂr of

y m.co ~ ~ - om-~,
t&?«a(“ B Wk B o s vgciar vamA REGAOUEIONGS. N 0
ONOM O C4 ce) 00- 6gmO00 O a
‘I_'he reaction yielded a potassium alkylhydroxybenzoate overbased with
5  calcium carbonate. The percentage of crude sediment (1.4 volume %) was

determined at this step following the ASTM D2273 method.

D) Predis_tillation, Centrifugation, and Final Distillation:

- Same as Example 1 but 423 g diluent oil is added instead of 366 g. |
Loads are in Table Il and analyses in Table [}l

.10 | | Example 3

Example 3 was prepared as described in Example 2 but a higher TBN (TBN =
400} is targeted so a litile bit more lime and CO; are added at the second
slurry.

Loads are in Table Il and analyses in Table Ili.

15_ _ Example 4

Example 4 was prepared as described in Example 2, but at overbasing step
(step C), there is a change in the order of addition of the acid and slurry. In
Examples 1, 2 and 3, the slurry (lime — methanol — slurry) is loaded first then
7 '._t'he mixture formic acid:acetic acid. However, in Example 4, the mixture of
20 formic acid:acetic acid is loaded first in order to eliminate the main part of
potassium carbonate obtained at carboxylate part and then the slurry (lime -
“methanol ~ xylene).

L.oads are in Table Il and ana}yses in Table Il

Example 5

28
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E 0600+ Z E2E 7900 -;~00 :E 00 -6 7-6
-21sm 1 6 'o0<(3. 0 68-0m 0 a0- 7m<
9 Qs 0. 00 -5-3 E80-5>-mEO2 O Se 3: x MDLL <o
XxmO6 0mO -20> mCO 00 P .

Example 5 was prepared as described in Example 1 except a directionally
higher quantity of formic acid:acetic acid is added in step C) and a significant
lower quantity of diluent oil is used in step D). As a consequence TBN and
viscosity are higher.

Same process as Example 1 but there is a change in the order of addition at
overbasing step.

‘hh'l Example 1, the slurry is loaded before the mixture formic acid:acetic acid.
In'Example 5, the mixture formic acid:/acetic acid is loaded first.

lLoads are ih Table Il and analyses in Table Il

Comparative Example A

Loads, similar as example 2 except the loading of formic:acetic acid is omitted.
Incorporation of lime is poorer, so % crude sediment is much higher 12 %
instead of 1.4 %. At a so high pércen_tage of crude sediment, the waste is too
high to obtain a commercial material. '

29
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"Anal ytical nethods utilized A- Neutralization step
Conversion % al kyl phenols In a first step, the product
obtained at the end of step Ais dialyzed through a
menbrane: 5 the salified material stays inside the
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1 _

’ % Conversion=* M X 100 M+M2 10 B. Carboxyl ation
[ step The product obtained at the end of step Bis

I acidified by hydrochloric acid, It is titrated by

| l'etra-n-butyl ammoni um hydr oxi de. Three infl exions

' poi nts are observed: 15 - First one VI corresponds to

hy ei-ppibenaRusuiehd - Second one V2 corresponds to

hydr o Q.c acid + dicarboxylic add - Third one V3
correﬁgg(lg'(Jat fratan o kyl phenol s + al kyl phenate V1, V2, V3

are OPYEIVSEVRPERPSKOH g of product. 20 Conposition
t hr oUgyh fird stebythd Igodibiebirinehadhel ead bitstep Add diaymedtgrough a membrane:
5D al ;}gﬂgi E‘” teal staysdnsidpdesiemirangany afterelimigatien of thecgolvérnt.dids
part))‘:el@ : ﬁlt:{‘;nSi gﬁ?@teﬁggf'égsglbrang aﬁ%al zrép?éﬁxunon othe)
sal i fAYEEE §q e uprgpgies nglimoy¢ threagighe merbrafie/xyenstan
. nov e§°'f’?i‘f§gﬂ'§ﬁd S’? gliminated %?Pﬂr%%i‘%‘ WeighhMa jsypkipigedy f
‘resique |t contaiMed c b i um carbonate, Ca phenate and
Ca hﬁ&%’y‘ffﬁ'g'h"zgﬁﬂeMz\f"ﬁ elimnation of solvent, the
residue is weighted. After acidification, the quantity
of phenate and hydroxybenzoate are determ ned through
a potiefarbaxmation steo met hod. 30 Determination of cal cium
car ban@poductbbleMeNs Al bi dtap B0 adidifd@by HYEBGMAL adid it is titrated by
- aci ditdtiaecbutylinmonion bynixige.phase cont ai ns hydr oxybenzoi c
aci d tardinfidxdedd RiRRe obsbideLr el im nati onf of Iso! vent
of this )i h uantity of cal cium
15<(:ar bonat e%fsg&%gﬁgls)%%g&%@m%ﬁ? Fence M wei ght  of
starting SR e N2 AeesRiBiyA fydpbenaricscd F diewoglicard s e
after el i Riird aed \Greogesponris\eaktylpbandls +etyipheadté on. 35 30)
Anal ysiwsl, ud, vDargleymadsed iDmgwenty dblbagnd al kyl phenol s go
through a silica colum to separate al kyl phenols and

20 Composition through dialysis
The method is the following:

1°) Dialysis of the final material

10

* A'residue” (salified part) stays inside the membrane

) » Dialysate: non salified part (unreacted alkyiphenol and diluent oif) moves through
25. . the membrane

2%) Analysis of residue

it contained calcium carbonate, Ca phenate and Ca hydroxybenzoate. After elimination of
solvent, the residue Is welghted. After acidification, the quantity of phenate and
- hydroxybenzoate are determined through a potentiometric method.

30 - Determination of calcium carbonate. A known quantity of final product is acidified, the
organic phase contains hydroxybenzoic acid and alkylphenol. After elimination of solvent
(of this organic phase), the quantity of calcium carbonate is obtained by difference : weight
of starling sample minus weight of this organic phase after elimination of solvent and
correction. . ‘

"35 '3°) Analysis of Dialysate

Diluent oil-and alkylphenols go through a silica column to separate alkylphenols and
difuent oil. Quantity of alkylphenols is determined by difference of weight..

32



diluent oil. Quantity of alkylphenols is deternined by
difference of weight. 32 What is clained is: | A
process for preparing an overbased al kali netal

al kyl hydr oxybenzoat e, said process conpri sing

over basing an al kali netal alkyl hydroxybenzoate or a
m xture of alkali netal 5 al kyl hydroxybenzoate and up
t%ygo_nnle % of al kyl phenol, based on the total

miWbakig GHMeAUS] hydr oxybenzoate and al kyl phenol, with
a nolar excess of alkaline earth netal base and at

| east one acidic overbasing material in the presence

ofl.at FeBrCeshETRIERBHYY RB yerkpses\alkali metah one to

four c ed f .
ar oup” RO RBeER s8R MBkss ELFEREg Ebasig an alkal
al i phametahgityihgdrdxybenzoate odlaoabre, ofakchli mietdl ur es

t her eof The process according to claim1, wherein

the prorydydrexybanzoate and up to 50aolgrba cikyiphengl fhased on

3. The i ' Lyl l.al :

wher or 7% RABEROAGEBT A} oRyHiEb Bnd R Prmol, with a molar
met al  akkgdhealkaliiscaarntia metalhasegand atleathame acidid ovarbasing
| ; i .
GRS AT RSN AU o ne
over bagpfhicambdn BRINY aAd ?yécfl\)’eg'lﬁ %eé}rﬁb?é%gﬁéﬁl‘n%ﬁ@gbﬂﬁ consisting

less than 2 volume % crude se
pr oces of aroatit hydrocaionsnaliphaticdiydirocszbonsiemensalctiaols, and

process. results in an overbased al kali netal

al kyl h%f‘t&%ﬁoﬁ'\?ﬁg{qe having less than 1 volunme %

crude sedinent. 6. The process according to any one of
oV | kali earth

ol TR TACesS ARRE AP Slalaeh R eroseSaisiimied out in
250 t ot ibsehte of sulfur. |

3. The process according to claim 1 or claim 2, wherein the process
results in an overbased alkali metal alkylhydroxybenzoate having less
than 3 volume % crude sediment.

4. The process according to claim 1 or claim 2, wherein the process
results in an overbased alkali metal alkylhydroxybenzoate having less

than 2 volume % crude sediment.

5. The process according to claim 1 or claim 2, wherein the process
results in an overbased alkali metal alkylhydroxybenzoate having less
than 1 volume % crude sediment.

6. The process ‘according to any one of claims 1 to 5, wherein the
overbased alkali earth metal alkylhydroxybenzoate has a TBN from
about 250 to 450.
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7. The process according to any one of clains 1 to 5,
wherein the overbased alkali earth netal
al kyl hydr oxybenzoate has a TBN from about 300 to 400.
8. The process according to any one of clains | to 5,
wherein the 5 overbased al kali netal
ay kyl T 0.
h'Vl‘?é E@é%gg ggg%@ Oﬁbﬁt% @‘l(y @}[.\é bE 8@@?‘”{) 5, M%{é@ tﬁé

9 The one

“wher ei avarbasecbalkalv aarth méthbitlkylhvdﬂixybenzoate has a TBN from

al kyl h dr zoate has a TBN from about 140 to 230.
10 10. bﬂ’r’zéps é@ -according to any one of the
precedi ng clainms, wherein the alkali netal is

pot assium or sodi um _11. The process according to
&-ai m NP PIReEFS ARCHINGIo@NY onfphpiaies 10 Bavdieipin the .

ol ai Ve A ARAE hitq i8R0 R SO o abou
is a |100tar250. branched al kyl or a m xture of |inear

and branched al kyl groups. 13. The process according
to any one of the preceding clains, wherein the alkyl

@.oup THe ploeess kgtgrdigolo drsy end bhelaimah ky |5, whersin the
havi ng from about 12 to 40 carbon atons. 20. 14. The

pr oceS¥erassdalke metal djodnerexyhanzoate has g TBN from about

wher eiqy t{é? 5 kyl group of the al kyl phenol is a
Ilnear aI group having from about 12 to 40 carbon
atoms deri ved fromthe polynerization of ethylene. 15.

V\,h er gmﬂ%teﬁécgg{ QF‘%Q ?‘gu p 0 y‘%rﬁéégfaﬁﬂ ﬁ%ﬁ%ﬂgg chaél%g Lfherein the

| i nearalladlikmbtal isopgtabsivimer $adinabout 18 to 25 30
carbon atons. 34 16. The process according to any one

of claims 1 to 12, wherein the alkyl group of the
ghkyl Athensrocess acdurainge @lak)0, vitidrem ihavaikgli detdlgast

potassium.

12.  The process according to any one of the preceding claims, wherein the
alkyl group of the alkylphenol is a linear or branched alkyl or a mixture
of linear and branched alkyl groups.

13.  The process according to any one of the preceding claims, wherein the
alkyl group of the alkylphenol is a linear alkyl group having from about
12 to 40 carbon atoms.

14.  The process according to any one of claims 1 to 12, wherein the alkyl
group of the alkylphenol is a linear alkyl group having from about 12 to
40 carbon atoms derived from the polymerization of ethylene.

15.  The process according to any one of claims 1 io 12, wherein the alkyl
group of the alkylphenol is a linear alkyl group having from about 18 to
30 carbon atoms. |
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carbon atons. 17. The process according to any one of
clains 1 to 12, wherein the alkyl 5 group of the

al kyl phenol is a branched al kyl group having from

about 9 to 40 carbon atons. 18. The process according

to any one of clains I to 12, wherein the al kyI group

of14 he 3

FriSh anest MgeeFs Aboordind OO oftyii, PGB, WAKICH the el
accor digngup of ﬁTwalbyiphe!ho!as ai brandhedoalityd ,grmhpehmnm ehleast 9

al kyl &% FE of the al kyl phenol is selected fromthe

gr oup ? AY-of Cl4- Cl6, Cl6-Cl8, Cl8-C30,

C20- C22, C20-C24, C20 C26 and C20-C28 al kyl and
m'étureﬁqthereof 8IS derived from normal al

I'dti ns 92@”00‘?%3%% BgdoYANg Hifleigshio aaewbsrem the alkyl

cl ai ms oﬂ%e ﬂlﬁﬁﬁﬁéﬁbltlé‘ hidted &lFKlﬁrBHg Hali om about 9

al kyl phe ture o |near a Vi ng

- about tQGOtQarB@’uatnnhmn atoms and branched al kyl

10

15

20

25

m xture of a

cont ai ni ng about 12 carbon atonms. 21. The process

~according to any one of the preceding clains, wherein

t H8. alThel mbeam: ad:cmrdmlgtto ai‘ﬁrlol:'ldl ﬁ‘ cg’alnfs 1b ke 12 ovhkrein the alkyl
[ tal 20 a ydr oxybenzoat e an
al kyl pﬁé%ro f@?a' ehnldeadraecisdalky greuaﬁvasefw about 9
cl ai ms td 211 Qadhn ¥agsEi N the al kyl phenol is up to 15
mol e %o?thetotal m xture of al kali netal

-~ al kyl hydroxybenzoat e and al kyl phenol . 23. The process

aggor dg’ﬂa Cdrgcééya&bg dif tb'é rRCS I AhsC] & ‘i‘“z‘;\gN&%ﬁr‘?{Hé alkyl
t he I'C over ter al 1S carbon di oxi de.

35 24. g pfrbhe@lwlpiwm wh s@ebteda‘rtym dine gafupt densisting of Cqs-
pr ecedi ' lic acid is

cl erein.th o
sel ect g '1??;@8-@ Io&ﬁsggq- Xégt@m?l Cogliog ’alkyl and
form Cnﬂﬁt’u?es e f@afoah& Tﬂaéme&%mrd&n%@gﬁgz &BfIns.

m xtures thereo € process accor g to any one
of clainme | to 23, wherein the

20. | The process according to any one of claims 1 to 12, wherein the alkyl
group of the alkylphenol is a mixture of linear alkyl having from about
~ 20 to 30 carbon atoms and branched alkyt containing about 12 carbon

atoms.

21.  The process according to any one of the preceding claims, wherein the
alkylphenol is up to 25 mole % of the total mixture of alkali metal
alkylhydroxybenzoate and alkylphenol.

22,  The process according to any one of claims 1 to 20, wherein the
alky!phenol is up to 15 mole % of the total mixture of alkali metal
alkylhydroxybenzoate and alkylphenol.

23. The process according to any one of the preceding claims, wherein the -

acidic overbasing material is carbon dioxide.
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5 carboxylic acid is formc acid, acetic acid or

m xtures thereof. 26. The process according to any

one of clainms | to 23, wherein the carboxylic acid is

a mxture of formc acid and acetic acid. 27. The

process according to claim26, wherein the m xture of

foor i . . A . 0

Bt RhfoonRFSoRFEIRG PTinfohé of heRLa léihis) yHerh the
28. Tharpexytio seichiscsietitad ftom tHeagmoupa;onsatstingiof acktic acid,

m xture of formic acid .and acetic acid.s in,a wejght
Fati o 10PBIR A, ROBOBIE agd DUty apith and st Merset o
29. The process according to claim 26, wherein the

] xture of formc acid 15 and a?etic [

cidis in.a
- ghtTNERTPEEE AEFYRINELIANYORE §f ¢lgims ,togz‘@p whergig the

aci di Q:aﬁtsc'%]@nc #id fgrfénﬁﬁ;oéif?@fac%‘l?i&%&ﬂi SOmbRurdsdhBiees.

wher ei n € mxture of form c aci and acetic acid is
in a weight ratio of about 1:1. 31. The process

or Ckt ; t ' (=1 j
ERL " Tebe Rt o asRiY o Ay MEEroRek 118 2% wrth The
of xylcanmxylietkihislg mixtotaueifermicyadid had avetic acid.

2- et hyl hexanol, and m xtures thereof. 32. The process
according to any one of clainms 1 to 30, wherein the

€31 vefthel proggéseaecorditighercihim 26 evhaicireindixtore of formic acid
m xt ures, t her eof 36 33, The, process accordin

. . , to_any
one. ofingiagal a£id is 156 Walabk Etie o7 abouk Dckid tp 4001, fornic to
m Xt ue-ff 54l ene and nethanol . 34. A product produced
by the process of any one of the preceding clains.

35. A process for preparing an overbased al kali netal

L L S T
pr oduaedatetit lagid is inet wéight katioofhematbeut D)5Catd axy, fatniodo

t he alaiéglicl: acr:ri%t. al al kyl phenate obtained in step a) with

29.  The process according to claim 26, wherein the mixture of formic acid
and acetic acid is in a weight ratio of from about 0.5:1 to 2:1, formic o
acidic acid.

30. The process according to Claim 26, wherein the mixture of formic acid
and acetic acid is in a weight ratio of about 1:1.

31.  The process according to any one of the preceding claims, wherein the
solvent is selected from the group consisting of xylene, methanol,

toluene, cyclohexane, 2-ethylhexanol, and mixtures thereof.

32.  The process according to any one of claims 1 to 30, wherein the

solvent is xylene,' methanol, 2-ethylhexanol or mixtures thereof.

36



10

15

20

10 carbon dioxide so that at |east 50 nole % of the
starting al kyl phenol has been converted to an al kal i

nmet al al kylhydroxybenzoate; c) Contacting the alkali

nmet al al kyl hydroxybenzoate in step b) with at | east

one carboxylic acid having from about one to four

30N TH! KiBBes@BECrainy (oA BBcihiifs mt5t3‘€')r @vh‘éf'elﬁ e

al kal i netal al kyl hydr 6xybenzoate and he "at | east

one “caspbept isca amxturmaf/xylgnalaodtmeirmanbb four carbon

atons fromstep c) with a nolar excess of alkaline

earth netal base and at | east one acidic overbasing
mader i & pioduchprauuesd hyehe fprece ssodfiaanyt oreebEthiegiteteding claims.
the group consisting of aromatic hydrocarbons, 20

al i phati c hydrocarbons, nonoal cohols, and m xtures

t I3&r eofA progéss Td@rppanmﬁnmem@em éﬂﬁ?ll frstather ; ;
conpris m nating the excess solvents and crude
sedi neﬁi'%/%@wxv‘h%zeﬁ 3Kl RIOEBPUPARPISINGRY one of

claims 35 to 36, wherein the process is carried out

in the abpsence of sulfur. 37 38. The process according
to any aéﬁea%n&ﬁﬁvmeegl wighan, allm{bﬁrv@tai bage to preduassan alkali
results jin.g gd al kali netal

al kyl hydroxybe zoa ’havi ng less than 3 volunme %

crude sedi nent. 39. The process according to any one

of cl aj 5t wherein the 5 process resujts i

an oveb@@&ﬂ”‘é{ @leth%ﬁﬁ\ i eta) pligytpheratrpbligined 'nhﬁi@IP ﬁ@] with
less th diGe % 5?9,;1'

accordi ﬁ%hrtggﬁgjﬁy ongbgﬁé@zj\?&nﬁ 5 %)!)e g%?ft\ﬁgest&ruﬂ@ﬁi@lphenol
process hasbéens convartedivenrh akkall nadtabhikyimytadxybenzoate;

al kyl hydr oxybenzoate having less than |I volume %

crude sedinment. 10 41. The process according to any

one of cyCantastidd thealkali nvétal stkpihytoxybeezdste dal stdpkia) with at
net al al kgl ha/dr ox% nlzoat has a TBN from about 250 '
to 450, st one carpoxylic acid having from about one to ourcarbon

atoms; and

d)Overbasing the mixture of the alkali metal alkylhydroxybenzoate and
the at least one carboxylic acid having about one fo four carbon
atoms from step c) with a molar excess of alkaline earth metal base
“and at least one acidic overbasing material in the presence of a
solvent selected from the group consisting of aromatic hydrocarbons,
aliphatic hydrocarbons, monoalcohols, and mixtures thereof.

36. The process of claim 35, further comprising eliminating the excess
solvents and crude sediments.

37. The process according to any one of claims 35 to 36, wherein the
process is carried out in the absence of sulfur.
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42. The process according to any one of clainms 35 to
40, wherein the overbased alkali neta

al kyl hydr oxybenzoate has a TBN from about 15 300 to
400. 43. The process according to any one of clains 35
to 40, wherein the overbased alkali neta

a%gyl hyRs 9}@&%@%&&1@% any Bhefof %@:ﬁ@%ﬁ #%ﬁ&e@ﬁﬂe

The process according to any one of al s
40, whipnogkss resilts o apvavenzasead alkalametalmllswhydroxybenzoate

al kyl hydr.oxyhbe has g, TBN,from about 140 to 230.
45. Th a\gﬁ%ﬁeﬁﬁﬁ ?‘P&‘r"ﬁﬁ &rmssﬂ"@ “clains 35 to
44, wherein the alkall netal base is potassium or

S accordln

46. Th f cl
35 o e PiReeBS ARPREGIdNY onod clae A5485 reremhe

38 47.
e

a I i nekavirg lassdhan@davodivg| % erude sedimand. of | i near and
branched al kyl groups. 48. The process according to
any one of clains 35 to 47, wherein the alkyl 5 group
A0.t heThket Rydosise motoidingatd ameane af chdimg 36utp Irawhegeihrthen
about 12 to 40 carbon atons

o oor dTRGeRo Ty hat oretiRcakal p AR exybanzoate
al kyl halifyRs8ithame valliib PheRMe s&ditdntnear al kyl

group having from about 12 to 40 carbon atons and
derived fromthe polynerization of ethylene. 10 50.

e pfﬂ?@ﬁ%c@%& %E:Qbﬂﬂaogh % %?V oﬁé‘ of £ a:rﬁ’s 3511H 4@5th%ré‘lﬁ 'the

wherei n the al kyl phenol
li nearo@rlkg&ecbalhabmmm ailgylhydrwwbmuzoalés has a '[Bchmm:about

at ons. . The process according to any one of clains
35 to@lto\/ﬁifei n the al kyl group of the al kyl phenol

is a branched al kyl group having at |east 9

42.  The process according to any one of claims 35 to 40, wherein the
overbased alkali metal alkylhydroxybenzoate has a TBN from about
300 to 400.

43.  The process according to any one of claims 35 to 40, wherein the
overbased alkali metal alkylhydroxybenzoate has a TBN from about
100 to 250.

44. The process according to any one of claims 35 to 40, wherein the
overbased alkali metal alkylhydroxybenzoate has a TBN from about
140 to 230.

45. The process according to any one of claims 35 to 44, wherein the alkali
metal base is potassium or sodium.

46. The process according to any one of claims 35 to 44, wherein the alkali

metal is potassium.
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15 carbon atons. 52. The process according to any one
of clains 35 to 47, wherein the alkyl group of the

al kyl phenol is a branched al kyl group having from
about 9 to 40 carbon atons. 53. The process according
to any one of clainms 35 to 47, wherein the alkyl 20

B0 ALY 2 3 GHR 3 b2 e sk

pr oces graue of thergkylphamy! isadingar of bramllqaﬂ e}tkyl 67 a mixture of
wherein the al kyl ro of the al kyl phenol is

sel ect @BG?FWE&‘@%&%&&H@‘&% ng of Cl4- Cl16,

Cl16- C18, C18-C30, C20-C22, C20-C24, C20-C26 and

C20- C28 al kyl and 25 m xtures thereof, and is derived

f ASm ndheaprogeshacerdinarte anyness clams 35 Btézewherem the alkyl
accordl t

al kyl grOthefﬁ%\/e%lﬁﬂﬁh%ol%%éﬁ%ﬁ??%&ﬁgﬁa ure(_ﬁrgmeﬂ?out 12to
al kyl Héwarporh atomsbout 20 to 30 carbon atons and
branched al kyl contai ning about 12 carbon atons. 5

56. The process according to any one of claims 35 to

539. whdhei protéss acddriiingttersply drie oficihiins286 U E, Wheleir tiee alkyl

total mxture of alkali nmetal alkylh droxybenzoate

and al BjRyheHGe allsyiphenql f%ﬁd@@@&amwfnépﬁ@vm faaRp aheut 12 to
f cl
15 ot cOnago} R i el i 1 (A eRoRtr) B vl

alkylhydroxybenzoate and al kyl phenol . 58. The process
d I 3 ;
2855, 80 8 oAb 6 ot B i JEP et oy

pr oces gragrof thexdkyiphenl ivadinehr sikal groug havingb®om about 18 to
wherein the carboxylic acid is selected fromthe

group égﬁ@lﬂé‘?’?ﬁfé’”&r‘? acetic acid, 15 formc acid,
propionic acid, butyric acid, and m xt ures thereof

60. The process according to any one of clains 36
551 whd heinsogers according t6 any one of claims 35 to 47, wherem the alkyl

group of the alkylphenol is a branched alkyl group having at least 9
carbon atoms.

- 52.  The process according to any one of claims 35 to 47, wherein the alkyl

group of the alkylphenol is a branched alkyl group having from about 9
to 40 carbon atoms.

53. The process according to any one of claims 35 to 47, wherein the alkyl
group of the alkylphenol is a branched alkyl group having from about 9
to 24 carbon atoms.

54. The process according to any one of claims 35 to 47, wherein the alkyl
group of the alkylphenol is selected from the group consisting of Cq4-
Ci6, C16-C1s, C15-Cag, C20-Caz, C20-Cas, C20-C26 and Cao-Cs alkyl and
mixtures thereof, and is derived from normal alpha olefins.

39



10

15

20

25

carboxylic acid is formc acid, acetic acid or

m xtures thereof. 61. The process according to any one

of clains 35 to 58, wherein the carboxylic acid is a

m xture of formc acid and acetic acid. 20 62. The
process according to claim®61l, wherein the m xture of

f o i . . c o . TS

hbut B hioopRF S RTBINEIATORE of BandS5gUT, MR Rl
The prgroup of ez alkyiphgnolos @ mixturelof linkear alkyl haningdnotruakout

7% om A8, 3 oM ftoRS And ryRhiched IKyDeSnBiAd bubid 2 garbon

64. Thgokocess according to claim61l, wherein the
m xture of formc acid and acetic acid is in a weight
ratio of fromabout 0.5:1 to 2:1, formc to acetic

ad.d. fik prﬂaagggee&ﬁﬁqwsﬁwﬁwof QafheB8E6 55, WheF&h e

the mxture o orm c aci 5 and acetic acid is 1n a
wei ghtalkphenalfis apdu25male %&f thtotal oixdure efadikalionatal

to any f.clains, 35 0.6 wherein the solvent is
sel ectaélquﬁ(%m(mZ&?%ﬁné@”%’f%nﬁg of xyl ene,

nmet hanol, toluene, cyclohexane, 2-ethyl hexanol, and
lxtures thereof. 67. The process .accorgding_to,any ogne
7ol ATPrRgeR ageorinaLicay TR0 ABTGoPaLnEs, ShEla e
et hangkylperfdl Y LH €% 25 thele @ oFthd tHtBSmbAGE U alkalBRetal
The process according to any one of clains 35 to 65,
wher eiatkylmgirosyenzoate and atkyliphenel.of xyl ene and

nmet hanol . 69. A product produced by the process of any

one of clains 36 to 68. 70. A process for preparing
&8. ov diteqzedess hatordingt tal anySore &fytlaipes 8% yb &z wheesin the

sai d progess conprising: ,a act i ng, al kyl phenol wth
o o BC e BEig Baldia Reaibar dodia | et al
al kyl phenat e; b) Carboxyl ating the al kali netal
kyl t bt ai [ t ith
%Q.y plf}]%ngrogegs agtlzonrg%gl {0 asnyegneagf (\:Iiﬂaims 35 to 58, wherein the
carboxylic acid is selected from the group consisting of acetic acid,

formic acid, propionic acid, butyric acid, and mixtures thereof.

60. The procéss according to any one of claims 35 to 58, wherein the
carboxylic acid is formic acid, acetic acid or mixtures thereof.

61. The process according to any one of claims 35 to 58, wherein the
carboxylic acid is a mixture of formic acid and acetic acid.

62. . The process according to claim 61, wherein the mixture of formic acid
and acetic acid is in a weight ratio from about 0.1:1 to 100:1, formic to
acetic acid.

63. The process according to claim 61, wherein the mixture of formic acid
and acetic acid is in a weight ratio from about 0.5:1 to 4:1, formic to

acetic acid.
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20 carbon dioxide so that at |east.50 nole % of the
starting al kyl phenol has been converted to an al kal i
nmet al al kyl hydroxybenzoate; c) Contacting the alkali
nmet al al kyl hydroxybenzoate with a nolar excess of

al kaline earth nmetal base and a sol vent selected from

tha 23y @?gewﬁé'&ﬁid&o%aig{ @mﬁ&eﬂyﬁ{e%%tﬁr%;bzfomic acid

al’i phatic rocar bons,” nonoal cohol's "and m

t her eofand actticdiciddsrit acweigbt tatie ofifriraraboof 08 kid 2:1, formic to

met al al kyl %ﬁr oxybenzoate and nolar excess of
al kal i FECHGAPH- et al base and the solvent fromstep c)
with at | east one carboxylic acid having from about

o%%ttogfour car bon toms; and_5 e)Overbasing the . .
m%t ur d NS PTALRSS ACGRS mt8|0i§117h§/hrwgt‘§f8é’hti@dneaur@ﬁ§ formic acid
mol ar %ﬁﬂeéﬁ%tiefacﬂi iéa}h'a'\ﬁeigﬁf Fz%?iorfﬁ‘teﬁio gse. the solvent

and the at least one carboxylic acid having from
about one to four carbon atonms from step d) wth an

| ‘;‘g'ﬁd' Cmé§£%§§gcémaﬁbit?:any7o;rﬁ %@cq?iﬂ{esogg%%gf wq%l%iirmhe

fu conprisingTelinrn excess

sol venssiventliscsaleleied ddinmthd grouplonbistingradxglehie, methanol,
accor di to any one of clains 70 to 71, wherein the
proces ﬁﬁ@“%a‘? texgne: 2ethyaexanchand mixtugsiiereors,
The process according to any one of clains 70 to 72,
wherein the process results in an overbased al kal i

nBfal dMRArAGeFORGIEHREde @ny poaiglaigs &t 6hamherein the
| o . .
by onSONERE RS0, FRfhand! 2;cHARRBIAFCSr ApiHek terebf
results in an overbased al kali et al
I h , [ I t %,

S5l R UBE QR oY B A S R Ty
of cl akolverbistaombdure/biederne he metAanslocess results in
an overbased al kali netal al kyl hydroxybenzoate having

| ess than 1 vol une % crude sedi nent.
69. A product produced by the process of any one of claims 35 to 68.

70. A process for preparing an overbased alkali metal

alkylhydroxybenzoate, said process comprising:

a)Reacting alkylphenol with an alkali metal base to produce an alkali

metal alkylphenate;

b) Carboxylating the alkali metal alkylphenate obtained in sfep a) with

carbon dioxide so that at least 50 mole % of the starting alkylphenol

has been converted to an alkali metal alkylhydroxybenzoate;

¢) Contacting the alkali metal alkylhydroxybenzoate with a molar

excess of alkaline earth metal base and a solvent selected from the

group consisting of aromatic hydrocarbons, aliphatic hydrocarbons,

monoalcohols and mixtures thereof;
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76. The process according to any one of clainms 70 to
75, wherein the overbased al kali netal

al kyl hydr oxybenzoate has a TBN from about 250 to 450.
42 77. The process according to any one of clains 70
to 75, wherein the overbased al kaline earth netal

al kyl hypisepsbmig ol Ridiae 6 i He?éﬁail%ﬁﬂ%ro%ﬁz@a@@nd

78. The process according to any one of clains 70
75, wheodrexckes of slkalina eathan&tal baseand the solvent from step ¢)

o b PR IRR AR BRIRE A Lhg BRI 3B dhous e o Sarvon

75, whatopid) dnde over based al kal i net al
al kyl hydr oxybenzoate has a TBN from about 140 to 230.
10 80. The process according to any one of clains 70

to 79, g)hesrBhsingRe Rhik@iré of Hﬂ%aﬁ'mét%l QFRW‘ﬁ'édeb@hzoate the
sodium” 81. The process according to any one of clains

70 to molarkixsees nf akkeling karth metel base, éhp@ph@gt ang tg2at least

aner o1 A1 RartRREEH S8ty ¥ Aford on G Biispdf afdms from
| i nearstep dynwattcaedcididoverbhsiagtateriae of |inear and
branched al kyl groups. 83. The process according to

any one of clainms 70 to 82, wherein the alkyl group

of1.t heTipé FV&d@'&QQﬁ'cldn% 2, fuAReF c&hguémgrre%mqétmg the dxcess
about 12 40 car bon at ons. he process

accor dsalyents andycrode sedingntens 70 to 82, wherein the
al kyl group of the al kyl phenol is a |inear alkyl
group having fromabout 12 to 40 carbon atons and
dé&z.i vethd pmnetslaeacpord}rn@td any boe oficlaimisyi0choe] 1, 8herginghe
process accordin

n of cl ai 70 to 82,
Wher o AIOPRES 5 e Tied SpE L Grohshcs ool i s &
i near al kyl group having from about 18 to
73.  The process according to any one of claims 70 to 72, wherein the
process results in an overbased alkali metal alkylhydroxybenzoate

having less than 3 volume % crude sediment.

74.  The process according to any one of claims 70 to 72, wherein the
process resuits in an overbased alkali metal alkythydroxybenzoate
having less than 2 volume % crude sediment.

75.  The process according to any one of claims 70 to 72, wherein the
process results in an overbased alkali metal alkylhydroxybenzoate

having less than 1 volume % crude sediment.

76.  The process according to any one of claims 70 to 75, wherein the
~ overbased alkali metal alkylhydroxybenzoate has a TBN from about
250 to 450.
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25 30 carbon atons. 43 86. The process according to
any one of clains 70 to 82, wherein the al kyl group
of the al kyl phenol is a branched al kyl group havi ng at
| east 9 carbon atons. 87. The process according to
any one of clainms 70 to 82, wherein the alkyl 5 group

o771 NCTRE YGRS Micotding 19 BAY DL AT RHPS NaHerth the

from abou car bo tons process
accor doveybasedalkaline eafthahaiaialkylhydoogbenudatedias a ABN from

al kyl r of e al kyl phenol is a branched al kyl
group f Q/H"C{@Ofﬁoo bout 9 to 24 carbon atons. 10 89.

The process according to any one of clainms 70 to 82,

B AR Sy R h e o
C16- Cléverﬁé&? gll%&agﬁglhgtaﬁ)é&éé%'uz é{%ﬁa B fr m about

C20- C28 m Xt ur rlved rom
normal1@ﬂ)mr125@l efin. 90. The process accord| ng to any
one of clainms 70 to 82, wherein the alkyl 15 group of
the al kyl phenol is a m xture of |inear afkyl having
f7@&m aﬁmpromstamcammgxt@ any aherds chaichshiCatocT e dvizdriein the

cccor VRIERSPR Al sl akniyiosvBoreoae haw L B frombout

alkylph@@ 86 up to 25 nole % of the total m xture of
al kal i a? 20 al kyl hydr oxybenzoat e and al kyl phenol .
92. The process according to any one of clains 70 to

2801 TSRS actb IR B ohé o Rikflc 0 EPAC ot 8
and al iglglliepofassii®n ofbedipnocess according to any one

of claims 70 to 92, wherein the 25 acidic overbasing
material is carbon dioxide. 44

81. The process according to any one of claims 70 to 79, wherein the alkali

metal is potassium,

82. The process according to any one of claims 70 to 81, wherein the alkyl
group of the alkylphenol is a linear or branched alkyl or a mixture of
linear and branched alkyl groups.

83. The process according to any one of claims 70 to 82, wherein the alkyl
group of the alkylphenol is a linear alkyl group having from about 12 to
40 carbon atoms.

84. The process according to any one of claims 70 to 82, wherein the alkyl
group of the alkylphenol is a linear alkyl group having from about 12 to
40 carbon atoms and derived from the polymerization of ethylene.

85. The process according to any one of claims 70 to 82, whérein the alkyl
group of the alkylphenol is a linear alky! group having from about 18 to

30 carbon atoms.
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94. The process according to any one of clainms 70 to
93, wherein the carboxylic acid is selected fromthe
group consisting of acetic acid, formc acid,

propi onic acid, butyric acid, and m xtures thereof.

95. The process according to any one of clainms 70 to

93r Wh [ e Qi di S of

36, {'cTRE PRpAdRS acPofd Rl on Uiy 7 8 82, Fichein the alkyl
accor dgrgiptaf the plkylphedbl i abrenchiad tkybgroupttaviignattleast 9
carboxg@rlbc %g)d is a mxture of formc acid and acetic
acid ¥-ocess according to claim96, wherein
the m xture of formc acid and acetic acid is in a

ight_ratio fromab 1:1 to formec t
V\g_ét i AR PEPcess aceR Ig,gga;ggg ogg&;pgqmﬁ 7t00t0(§2a,wheggm t?ae alkyl

wher el hﬁeof'fhé% Héfnof 4l F%ﬁ:gn'e% ai@ﬂ%r&ﬁ?? H?g#o?%bﬁoutg

in a rati o rom a

acet i ctoa4=ﬂ darb@®.atdims. pr ocess according to clai m 96,
wherein the mxture of formc acid 15 and acetic acid
isinawight ratio of fromabout 0.5:1 to 2:1,

f88.m cThe pl’(ﬁIBsSiaECﬁEdilﬂb td 8y onbef plame T 8B whergint the alkyl
cl ai m 96, re| e of formc aci

xtu an
ot caupel e plkvlphes n];ﬁta Eancheg B G BaYing Jrom about ©
101. T ezzp&%%ﬁsat&g%pr ding to any one of clains 70 to

100, ereint solvent is selected fromthe
group consisting of xylene, nethanol, toluene,

‘i sg' OWE%C%S%%HJ%?J'QW oRB%¢ @le?anHr 8}&? Wﬂiyginttge alkyl

rocess acc 0O any one o

100, wreupiof thdﬂ alkylptlenehis sefectyd énmm theegdoapadonsisting of Cqa-
2- et hy| hexan 103. . Th

xtures t 4
pr ocess'eaetio tﬁ» 8!@3' & 55@9' ) 291‘63 JQQOFngsﬁ@dt%zol@g alkyl and
wher ei Mf)&ﬁ\%g iﬁ@lle\b? Mnd Jevdl ff‘éllrllrl‘g) Ef W’%@@fﬁﬁ‘d

nmet hanol . A process produce process of
any one of clainms 70 to 103. 105. A I ubri cating oil

CRITPOSTH BRoceRERCESIiY B JRY Bhe dFRIHiths ¥ 8B d22%hetbin tRE alkyl
group of the alkylphenol is a mixture of linear alkyl having from about
. 20 to 30 carbon atoms and branched alkyl containing about 12 carbon

atoms.

91.  The process according to any one of claims 70 to 90, wherein the
alkylphenol is up to 25 mole % of the {otal mixture of alkali metal

alkylhydroxybenzoate and alkylphenol.

92. The process according to any one of claims 70 to 90, wherein the
alkylphenol is up to 15 mole % of the total mixture of alkali metal

-atkythydroxybenzoate and alkylphenol.

93. The process according to any one of claims 70 to 92, wherein the
acidic overbasing material is carbon dioxide.
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5 lubricating viscosity and a m nor anmount of an
over based al kali netal al kylhydroxyl benzoate produced
by the process conprising overbasing an alkali netal
al kyl hydr oxybenzoate or a m xture of alkali netal
al kyl hydr oxybenzoate and up to 50 nole % of
abkyl p ST t (s I f :
aPﬁ'y 1 h;i;ﬁ? g&(?ﬁe%gn Z0 a[-mer,]g 3\‘7?? Ry ghremﬂf ?raﬁlcieq)% c@s@ go:?' “ﬂ?rem the
al kal i carbeaylichacie isasclbaled feord the gragstormistingoofdacetic acid,
overbagi ng material in_ th resence of at | east one
car box T 20f PRRIRNIG ¢ Ko BYNHE 208, AHOmIKbUES SherePbirs
and a solvent selected fromthe group consisting of
ﬁéamat' c hydrocarbons, aliphatic _hydrocarbons and

oa

| EanBfacess@scoring iy pRwENAGS slaims Jfest indierein the
conpri &gy RicBHi@ls f'é'ﬁ?ﬁ{f‘%ciﬂ,f adetltAsGd 8k h—tiﬁ[u]ces]#:ereof.
| ubricating viscosity and a m nor anount of an
over based al kali netal al kyl hydroxybenzoat e produced
by~th i-S1 no. i | .
0T e PleRSs HBidid Man  ba SRR Eld 7RI Wt the
al kyl pterbekyic atid iy Lanikioxy bifarmic hbid aridaddticradidil
al kyl phenate obtained in step a) wwth carbon di oxi de
so that at least 50 nole % of the starting al kyl phenol

he®. beFie prutees edotdn@b abilhalos, WhkAdin the mixture of formic acid
al kyl hydr oxybenzoate; c) Contacting the al kali netal

al kyl 3 asstisercid i © 3 weighd satiy frant abeut 0.1:d4et1404% formic to
car boxyldse a%gjd having from about one to four carbon

25 atons; and d)Overbasing the m xture of the alkali

net al al kyl hydroxybenzoate and the at |east one

S804 rod B By ik AR 9B uhBd Y AREART o g aci

base aarill atetid ®Ad is inneweidHirgtiofrembalsout®. 5atterd: 4| formic to

the presence of at |east one carboxylle acid having

from AMEEAGbur carbon atons and a sol vent sel ected
fromthe group consisting of aromatic hydrocarbons, 5

al i phatic hydrocarbons, nonoal cohols, and m xtures
t9r eofhe process according to claim 96, wherein the mixture of formic acid

and acetic acid is in a weight ratio of from about 0.5:1 to 2:1, formic to
acetic acid.

100. The process according to claim 96, wherein the mixture of formic acid
and acetic acid is in a weight ratio of from about 1:1.

101. The process according to any one of claims 70 to 100, wherein the
solvent is selected from the group consisting of xylene, methanol,

toluene, cyclohexane, 2-ethylhexanol, and mixtures thereof.

102. The process according to any one of claims 70 to 100, wherein the
solvent is xylene, methanol, 2-ethylhexanol or mixtures thereof.
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107. A lubricating oil conposition conprising a mgjor
anount of a base oil of lubricating viscosity and a

“m nor anpount of an overbased al kali netal

al kyl hydr oxybenzoat e produced by the process
conprising: a) Reacting al kyl phenol wth an al kal i

| i . t .
Aol phoa Ry ofe g Atenglto Bk of HRiRI 70 to.10g, wherein the
al ky| pselvantiscomiituesdof xyleneeandmethamol. car bon di oxi de
so that at least 50 nole % of the starting al kyl phenol
has been converted to an al kali netal
alk4] hydrrorgdeproaced biihe praessanftanygpriehef cibikad 70 to 103.
nmet al al kyl hydr oxybenzoate with a nolar excess of
al kaline earth netal base and a sol vent selected from
t N85. gAdubricating cil cargposition comiprisingyd mefardrmosnt of a base oil of

al i phati c. hydrocarbons, nonoal cohol s, and nmi xtures .
£ her eolubrisg 138 ¥iSRPSID P aHBORARONE AN SvREaseraiall metal

I kyl h I: i
car ARy RVUREART G frodkPbA by US BRueRs ST pverpasing

| east enallk@dirmetey blkylhydrakybanzoateforenmadionst ofoalleali metal

ol kal | SIS RER AP g iuh s B0 Koo npighogt basSd on

~of al kid el faikiute TR bkyIRRARSyINdHoafd, VAN a Mtslat @)@:teg&s of

| east one carboxylic aci'd having from about one o
four calkebne eadhendtabbasesang atijeast one anidizodrbasing material in
over baﬂ'{engreggﬁt% 'cna laf Ieggt one carboxylic acid having from one to four
carbon atoms and a solvent selected from the group consisting of

aromatic hydrocarbons, aliphatic hydrocarbons and monoalcohols.

106. A lubricating oil composition comprising a major amount of a base oil of
lubricating viscosity and a minor amount of an overbased alkali metal

alkylhydroxybenzoate produced by the process comprising:

a)Reacting alkylphenol with an alkali metal base to produce an alkali
metal alkylphenate;

b)Carboxylating the alkali metal alkylphenate obtained in step a) with
carbon dioxide so that at least 50 mole % of the starting alkylphenol

- has been converted to an alkali metal alkylhydroxybenzoate;

c) Contacting the alkali metal alkylhydroxybenzoate in step b) with at
least one carboxylic acid having from about one to four carbon

atoms; and

d)Overbasing the mixture of the alkali metal alkylhydroxybenzoate and

the at least one carboxylic acid having about one to four carbon
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107.

atoms from step c) with a molar excess of alkali metal base and at
least one acidic overbasing material in the presence of at least one
carboxylic acid having from one to four carbon atoms and a solvent
selected from the group consisting of aromatic hydrocarbons,

aliphatic hydrocarbons, monoalcohols, and mix{ures thereof.

A lubricating oil composition comprising a major amount of a base oil of
lubricating viscosity and a minor amount of an overbased alkali metal
alkylhydroxybenzoate produced by the process comprising:

a)Reacting alkylphenol with an alkali metal base to produce an alkali

metal alkylphenate;

b)Carboxylating the alkali metal alkylphenate obtained in step a) with
carbon dioxide so that at least 50 mole % of the starting alkylphenol

has been converted to an alkali metal alkylhydroxybenzoate;

c)Contacting the alkali metal alkylhydroxybenzoate with a molar
excess of alkaline earth metal base and a solvent selected from the’
group consisting of aromatic hydrocarbons, aliphatic hydrocarbons,

monoalcohols, and mixtures thereof;

d)Contacting the mixture of alkali metal alkylhydroxybenzoate and
molar excess of alkaline earth metal base and the solvent from step c)
with at least one carboxylic acid having from about one to four carbon

atoms; and

e)Overbasing the mixture of alkali metal alkylhydroxybenzoate, the
molar excess of alkaline earth metal base, the solvent and the at least
one carboxylic acid having from about one to four carbon atoms from

step d) with an acidic overbasing material.
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