"OVERBASED ALKALI NE EARTH METAL ALKYLHYDROXYBENZOATES

HAVI NG LOW CRUDE SEDI MENT The present .i nvention
relates to a process for the preparation of novel
det er gent - di spersant additives for |lubricating oil
applications for internal 5 conbustion engines. In
particular, the process of the present invention
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U.S. Patent No. 5,895,777 describes lubricating oil additives comprising the
alkaline-earth metal salts of aromatic carboxylic hydroxy acids containing
-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.

British Patent No. 1,146,925 describes lubricating compositions comprising, as
lubricating agents, polyvalent metal salts, in particular calcium, and alkylsalicylic
acids comprising more than 12, preferably 14 to 18 carbon atoms in the atkyl
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British Patent No. 786,167 describes pol yval ent netal
salts of oil-soluble organic 5 acids, such as

sul foni ¢ hydrocarbons, naphthenic: acids or

‘al kyl hydr oxybenzoic acids, in particular
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present invention sgMMARYICF THENRVENTIONT the
preparation of 2 overbased al kaline earth netal

al kyl hydr oxybenzoates, characterized in that
The present invention provides middle to high overbased detergent-dispersant

additives as lubricating oil additives employable in lubricating oil compositions '
25  for the lubrication of mechanical components in land and marine engines, such

as, for example, hydraulic systems, transmissions, two-stroke and four-stroke

vehicular eng‘ines, trunk piston and two stroke crosshead marine engines.

Accordingly, the present invention relates to a process for the preparation of
30 novel detergent-dispersant additives having low crude sediment. More
particularly, the present invention relates to a process for the preparation of
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the crude sedinent is less than 3 volune % preferably
|l ess than 2 volune % and nore preferably less than 1
volune 5 I n one enbodi ment, the present invention
relates to a process for preparing an overbased

al kal i ne earth netal al kyl hydroxybenzoate conpri sing
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20 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;

¢) Acidifying the alkali metai'alk'ylhydroxybenzoate obtained in step b)
25 with an aqueous solution of a strong acid to produce an
‘alkythydroxybenzoic acid;

d) Contacting the alkylhydroxybenzoic acid in step ¢) with at least one
carboxylic acid having from about one to four carbon atoms;




aromati ¢ hydrocarbons, aliphatic hydrocarbons,

nmonoal cohols, and 5 m xtures thereof, to form an
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a) Reacting alkylphenol with an alkali metal base to prbduce an alkali
metal alkylphenate;

20 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;

_ ¢} Acidifying the alkali metal alkylhydroxybenzoate obtained in step b)
25 with an aqueous solution of a strong acid to produce an
' alkylhydroxybenzoic acid;

d) 'Neutralizing the alkylhydroxybenzoic acid from step ¢) with a molar
excess of an alkaline earth metal base and at least one solvent

selected from the group consisting of aromatic hydrocarbons,
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al kaline earth netal base fromstep d) with at |east
one carboxylic 5 acid having fromabout one to four
carbon atons in the presence of a solvent sel ected
fromthe group consisting of aromatic hydrocarbons,

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

t IhEr Ie(ﬁf OIt @liploatin ydrocathors; mblrlablbdhdlél%nalatikﬂlﬂlré%aieof Lo form
al kyl hydroxyhenzoat e, and at | east one al kaline eart
netal 10 @3@@8@9?#6358? a’ﬁwr,’yadé??ﬂ'gﬁ‘yzo@%rbasi ng the

al kaline earth netal al kylhydroxybenzoate from step

e) wth : e f i t tal bhase
and at LI RinG HEARa e Sk RFaR o e Rronte A
presence afkalineearth meta base éroal $tep dhwith bt leastidnerteirsdxylic

el ot od PRTRTRATYD SbARebiraB L G afpEinds e presence o
hydr ocar barsjveat sglbeted tromhtyergpesy bsrizstingonashegigol s,

and m xture§ thsreo-f.. Th‘e‘&ﬁresent i nvention is also,
directed 1'8789aPRASAIPhRIGHYdRRCAtbaRS,) MABpalcohols, and mixtures
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certain solvents lead to a very | ow anmounts of crude

sedi ments conpared to a process w thout the use of the
caf BoRIAsERt invgntion Thalso directed to overbased alkaline earth metal

‘alkylhydroxybenzoates produced by the processés of the present invention
described above.

Further, the present invention also relates to a lubricating oil composition
| comprising a major amount of a base oil of lubricating viscosity and a minor
- amount of the overbased alkali earth metal alkylhydroxybenzoate prepared by
- the processes describéd above,

Among other factors, the present invention is based on the surprising discovery
that middle to high overbased alkaline earth metal alkylhydroxylbenzoates
obtained by overbasing an alkaline earth metal alkylhydroxybenzoate or a
mixture of alkaline earth metal alkylhydroxybenzoate and up to 50 mole % of .
alkylphenol in the presence of least one carboxylic acid having from about one
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det ergent - di spersant additives prepared by the process
of the present invention have inproved | ow tenperature
viscosity and are effective for the 5 lubrication of
mechani cal conponents in |and and mari ne engi nes, such
as for exanple, hydraulic systens, transm ssions,
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groups. The term™cal cium base" refers to a cal cium
hydr oxi de, cal ci um oxi de, cal cium al koxi des, and the
l'i ke, and mi xtures thereof Definitions

The term “alkali metal” or “atkaline metal” refers to lithium, sodium or
potassium.

- The term “alkaline earth metal” refers to calcium, barium, magnesium and
-strontium.

‘The term “alkyl” refers to both straight- and branched-chain alkyl groups.
~ The term "alkylphenate" means a metal salt of an alkylphenol.

The term "alkylphenol” means a phenol having one or more alkyl substituents,
wherein at least one of the alkyl substituents has a sufficient number of carbon
atoms to impart oil solubility to the phenol.




5 The term™ hydrocar byl " means an al kyl or al kenyl
group. The term "hydrocarbyl phenol" refers to a

phenol having one or nore hydrocarbyl substituent; at

| east one of which has sufficient nunber of carbon
~atonms to inpart oil solubility to the phenol. The term
"1 iTine"temefaylgréup” ¢ad substitityd oororleubsituted kroonaticagoup, such

oo 2indhe bl Wi, st G RbF M R SE. Or o
m xtures thereof. The term"netal base" refers to a
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s elatkoxidds fansirthe liee, andumixtutds theresif.sti ng of |ithi um
sodi um potassium magnesium cal cium strontium
bari umor m xtures thereof. The term "overbased"

5y efl@pdend ydeicady!” sreanstan alljd ot alkeny! geerl exes. These
mat eri al s have al so been referred to as "basic",

"suyper bas d" rba ed’, "conpl exes", "net aI
coﬂ%ﬁ'éﬁr& vdquﬁgﬁp ' refoht 19 pbrpol haying one REMEFR:
| k@drodQb{Vaibemaest; Bf I@Q!stfdn‘é cﬂ'whldfm{é' suFididrit nember of carbon

conpl exes characteri zed by a netal content in excess
of 2t oimpar %QIUQ"'B’éﬂéP%QE?ﬂOFaccor ding to the
st ol chi onet ry of the netal and the particular acidic

or gani. c_c; dreac h the netal .0.,.8
3@8&% g efSﬁ@aﬁmﬁ%ﬂﬂﬂ%@so peimsas Rk fime ar ¢
1oof hadrakeinipe. 25 The term "Total Base Nunber" or "TBN'
refers to the equivalent nunber of 7 mlligrans of
- KCOH needed to neutralize 1 gramof a product.
Th Fhetene’metalh imglans 23BN nedfthle cdlkalink rearty Inyetalscobabddes
8??0%8 and, as a result, a higher base reserve for
A zi ng acids. The TBN of a product can be
determ ned by ASTM Standard No. -D2896 or equi val ent

it E\F}? g]eoxv en%&'br%?eﬁ“g t6'% KA thIMy o del nlhi¥xide, metal alkoxides

zoat
and the like and mixtures thereof, wherein the metal is selected from the group

15 consisting of lithium, sodium, potassium, magnesium, calcium, strontium,
barium or mixtures thereof.

The term "overbased" refers to a class of metal salts or complexes. These
‘materials have also been referred to as "basic", "superbased", "hyperbased",
"complexes”, "metal complexes", "high-metal containing salts", and the like.

20  Overbased products are metal salts or complexes characterized by a metal
content in excess of that which would be present according to the stoichiometry
of the metal and the particular acidic organic compound reacted with the metal,
e.g., a carboxylic acid.

- The term "phenate" means a metal salt of a phenol.

25 The term "Total Base Number” or "TBN" refers‘to the equivalent number of
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The overbased al kaline earth netal

al kyl hydr oxybenzoate of the present invention wll
typically have a structure as shown bel ow as Fornul a

(1). 10 HOHO 00 O0O0)-c -0-M0 -CORR Fornula

(1) 15 wherein Ris a linear aliphatic group, branched
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earth metal. Calciumis m)re preferred. Wen Ris a
| i near aliphatic group, the |inear alkyl group
typically conprises 25 fromabout 12 to 40 carbon

at oms, nor eOpedibeedBlkalific BorthiMuisl AByIyeiréabe ardate
atons. 8 When R is a branched aliphatic group, the
branched al kyl group typically conprises at |least 9
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1oSuch branched aliphatic groups are 5 preferably

derived from
al so represen

ol i goner of propylene or butene. R can
a mxture of linear or branch

~aliphatic groups. ®referably, R repregsents m xture
of |inear cong ai ni ng from about [0 to 0 carbon
at ons and 4 ut bon
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Formula (i)

wherein R is a linear aliphatic group, branched aliphatic group or a mixture of
linear and branched aliphatic groups. Preferably, R is an alkyl or alkenyl group.
More preferably, R is an alkyl group.

M is an alkaline earth metal selected of the group consisting of calcium,
barium, magnesium, strontium. Calcium and magnesium are the preferred
alkaline earth metal. Calcium is more preferred.

When R is a linear aliphatic group, the linear alkyl group typically com'prises
from about 12 to 40 carbon atoms, more preferably from about 18 to 30 carbon
atoms, ' | |
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Wien R represents a m xture of aliphatic groups, the
al kal i ne-earth netal al kyl hydroxybenzoic acid

enpl oyed in the present invention may contain a

m xture of |inear groups, a m xture of branched
groups, or a mxture of linear and branched groups.
Thu¥heRRcia = Hyenchedi atiphiatis grbup,| Itﬁ@ afarithed BRYI grogs BRIy

f b | k
& o BifiRes Bt e arpen Slomii 1 pranly ook b4uL Tipdt carbon
Cl Gat€ih8, mOileSprePabCROMGhout §10 2824rHRR hidrE akd ﬁwc%i Ebélferably

f dd df I
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20 The al kaline earth netal alkyl hydroxybenzoates of
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ol dHrpietaly. R repirsentsa miduie afdink@naliyl bontalning foom about 20 to

10,

Phidgl
A Res L e Ly kR RN Ao AL T oAb HBtoms.
C20-C24, by British Petrol eum under t he nane C20-C26
a
or uheh R oreRte eobPhe ot ile bRPRE B alcierealh et
C o@@fhydslxhleﬁ,ﬁm@ aqld)lemalmgedi irPiDie tpoe 2t nﬁrebt&m rﬁap oentaifte
- (1 t rt
o TR GRef k05 b o 8ol B ARy roar
gr @og brﬂl‘rdaedlg:mlpsn'éhltmﬂ darmisg almrﬁtbi@/d)mwid?mlbpheﬂ@ gRles,
ent. i nyention ure of
5ot R ERBD AR o XAty AR e cin, Sese Hodiihe Srayp cqgsisting
The et O e e B oA Rg HiXifes
eé%‘ﬁ“ﬁ\f%ﬁ'e’?% 0%@rmeé%'e%Pley'n§cﬁ@/}ﬁntagpﬁu%y,|th@%,e mixtures
c haroameaﬁ ezt 9B yndid1e, bedibribly BB el % oF afkylgrolips Snd@f 2
00 .Neut r di | uent oil and the al kyi hydfoxybenzoat e

at ofginatig o the Pq'w“ﬁxlza%owqfﬁthy@wect to the total

20wei ght of the m xture is centrifuged

25

30

~ The alkaline earth metal alkylhydroxybenzoates of the present invention
wherein R represents a mixture of alkyl groups, can be prepared from linear
alpha olefin cuts, such as those marketed by Chevron Phillips Chemical
Company under the names Normal Alpha Olefin C5.Cog 0r Normal Alpha Olefin
C20-C24, by British Petroleum under the name Ca0.Cos Olefin, by Shell Chimie
under the name SHOP C20-C22, or mixtures of these cuts or olefins from
| these companies having from about 20 to 28 carbon atoms.

The ~COOM group of Formula (I) can be in the ortho, meta or para position
with respect to the hydroxyl group.

The alkaline earth metal alkylhydroxybenzoates of the present invéntion can be
any mixture of alkaline-earth metal alkylhydroxybenzoic acid having the —




at a tenperature of 600C and for 30 m nutes, the
centrifugation being carried out under the conditions
stipulated by the standard ASTIVI D2273 (it should be
10 noted that centrifugation is carried out w thout
dilution, i.e. wthout adding solvent); imediately

af teDOMegolp inuetoriend, meteorsdra BBsi@bn.t he deposit which
forms is determned; if the deposit is |ess than 0.05
% vlv (volunme of the deposit with respect to the

Vol THeRalRdlink RertAimd il AyihyidRskyBERLB s bfThE th%bﬁﬁh%ht@ﬁ are
soluble in o deant ageousl §1' the TBN of the high

Pl 15 e
ov gy sﬁ\”bﬁl in ik ag ghangciebizad by Hhadellowing dssfnenzoat e
sof the present invention is greater than 250,
preferably from about 250 to 450 and nore preferably

f r dhiThREtof 3 OtNpuigbdituent @il pnd thesalkylhydroxyhgoeoate gka

th . : : 0 . :
5o Rl AT RS 0 8 R o TR e
seditgdamperagireoh807a arrd tor 3@veinpiesethegertiifigation heing carried

t nett yfpih T YHAOMEIB RIS 1) b Sarb P RS T 2273 i Whoula be
10abaetedithet cantiifggationds wifried ogbwithautidjiutico e wifhout hdding
I . 3 I e .
s etient nBASlAER Hkr beiRrubaith. the vl e i Eppien
pr derams isideteemiriednif thehdegosi éeless tham o2 av/v tepltrhe of the
T loPRRET e Baer R R ulime et e Mial Hie R BBhiaerea as
al leplibledinaily| benzoate or a m xture of alkaline earth

15rret al al kylhydroxyl benzoate and up to 50 nol e % of
“*Yal kyl phenol, based on the total 30 mixture of

al lgdvbm?ewémmﬁ oh ik [HGK v eipaBed alkdirc e thRERN

exces al kal j ne earth netal base and at | east one
ac iagﬁyﬁ‘yg(}’é‘%’%%{ﬁoﬂ Shdhepregent inventign s greaiss dhast 23}, prefgeably

ONGrofrRABEUE 6D Go AS0 End) MErd BrefféraBlyaRn biBodt&th t6 DD ARG will
atons and a solvent selected formthe

rou
colenerally havs legs Bieard olwpaodupiesly (655 aptYelume % and
20hY Géte prérersdly 188 Rah A MInte /PBrhdBIsstiHeRe FdhaeRiddle

overbased alkaline earth metal alkylhydroxybenzoate of the present invention,‘
the TBN is from about 100 to 250, preferably from about 140 to 230 and will

~ generally have less than 1 volume %, preferably less than 0.5 volume % crude
sediment. ' |

25 | Process

in the first embodiment of the present invention, the process for preparing the
overbased alkaline earth metal alkythydroxybenzoate involves overbasing the
alkaline earth metal alkylhydroxylbenzoate or a mixture of alkaline earth metal
alkylhydroxylbenzoate and up to 50 moie % of alkylphenol, based on the total
30  mixture of alkythydroxybenzoate and alkylphenol, with a molar excess of
alkaline earth metal base and at least one acidic overbasing materiat in

10




Over basing of the alkaline earth netal

al kyl hydroxybenzoate or m xture of 5 alkaline earth

et al " al kyl hydroxybenzoate and al kyl phenol may be
carri.ed out by any nmethod known by a person skilled

in the art to produce overbased alkaline earth netal

al kyesardeof phleastaneesrbdAylieasd having fem dreeto four carbon atoms

surpri sinal i.scovered that the addition of syl |
ool S0 so LR ST G0 A e BE o et yrotaibons,
decliphatizshydhesathond emerokloshidls, Glbidaninktestheidog, end of
overbasing step by a 10 factor of at |east 3. The

G -C4 carboxylic acids used in the neutralization step
i ndPvedeading ofitbe alkaline eartremietal atkylihydipxyhginanate caoixtureaoi

v il Bk maldl o Bor bRt A S Bl mal bR i o

ex dryping, méthodrkmowralby d parseini skilladiinlthel ait to prodiue ovetbasedf

form i.d: aceti ci,d of fromapout 0.1; 1 to 15 .
1 oeling Bt PR ol Aifiuthnnzontes: Ropaver: §hagppch sirprisingly
pr efissoadrey that dine aduiidn &F.2bsrhall Quardity df C RO carBSkylic acid at this

(414

preferably about 1: 1. Generally, the overpasing,
DLl Brrdasti K piie Shgiment abiaingc:ah e end HvRT RS ep by 2
100f fagbikofldtydspxybenzoic acid fromabout 10 wt % to 70

wt % al kyl phenol from about | wt %to 30 Wt %

diluent oil fromabout 0O Wt %to 40 wt % an aromatic

20 Thel Gredi carbanylichcids uSdd intth&meotr@Ratién Sfep Thtiudedfdfrhicaitid,

m xture i.s agi.tated., Th al.kal.ine earth netal .
as SEEICRUD RIPRIATS ACH, R PyEnS P otiich maydeased ale
, Camiktare. dtiio piefierabiedo ase afixtuestdidutieasitis s, Mhétanple, formic

- mai nIdai ngng the tenger turgc? bet ween about 200C and
g0BEd-aFFHC Heidy B @ BelabiAlPRE&TRYC Aelg-ageticanid pHirera @byt 0.1:1 to
15t hﬂoquaﬁtéférﬁblgffroh’(@cﬁlt oag: 1 Etﬁ4:1?ﬁ]o?@{;ﬁe'i’eraawlom S58095:1 to

di gxi de and the reactants added to the reaction
m %t uABd mosPrefrrably AbeYibk1condi ti ons used during the
carbonation process. The weight ratios of reagents
us t hanol . . xyl ene, .slaked . |ine and C02), w |
c o FPE AT BvirhEding FasiPn Sl Put A Teciobin the pressnce of
Xy bgibysloaymthzbic eeidf fredaBOAUL0 Wt G-t 700wt 8% lalkiiafrt by
fronatb]oucyZ:étg 4d'. 1. Q th%nol:slgkedlln{;efrom )
abBHtUlo), W10 28 W%, dilyprt il i pbpyight % to 40 wt %, an aromatic
20  solvent from about 20 wt % to 60 wt %. The reaction mixture is agitated. The

- alkaline earth metal associated with an aromatic solvent, a monoalcohol and

.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
25  earth metal, carbon dioxide and the reactants added to the reaction mixture

" and the reaction conditions used during the carbonation process.

The weight ratios of reagents used (methanol, xylene, slaked lime and CO3)
will correspond to the following weight ratios:

11




5 about 0.41 to 1.2: 1. 0O Carbon dioxide:slaked |ine
froma nolar ratio about 0.5:1 to 1.31, preferably
fromabout 0.7:1to 1.0: 1. N Cl-C4 carboxylic acid:
al kyl hydr oxybenzoic acid a nolar ratio from about
0.02:1 to 1.51, preferably fromabout 0.11 to 0.7:1.
10 Line |s added as a slurry. i.e., as a pre-mxture

of |ine, anol l en s,ntr ed over
a period of ?ket%] %8{“%’0“& A koeﬂe‘?rgfeué@y frofi Sou
bet ween akmmltoaﬂoc and 650C. The quantlty of lime and

mat or |  THRINSoRKeE e T @be Rk ABi o Prge PR

sf 0.4 to Eebumltgmn f91.245 preferably in the range of

06t018 me. % . Wi thout any deterioration of th

per f or marice: ar 'F H'OB(W@ Faneddimmirem aonoles ratigabgut §-o¢! t01.3:1,

o acid, it isprefka frgmtéboruggqm tdNpg. I ow | evel of crude

sedi ment . é pically, crude sediment without a Cl-C4

car boxyl i"c t?ﬁCWPWI’F@ﬁ@ea'WMr%%ﬂZ%C aeld g meJagratiodgom
For a m ddlgepyghbasgd 58t SU08 to
250), the quantity of 5“? 'fé}bbig;ﬁ%%éﬁ ar qugﬁj%?gg in
order to obtain a crude sedlnent in the range of 0.2

10t 0 Lim¥ ¢ added%s JT8Irrg.iled Casse e Bkurdiok k! mbihansis le@ﬁe and

Cl -C4 carboxylic acid will range from about O. 3
vo|%8%trqd?f¥%.d QU SHRETOGRS di hﬁéﬁg 0 fhfhopigeatR E%@ﬂfature between

1 nydatd 2orc driesprer based al kal i ne earth mst al

al kylhydr oxybenzoate may be prepared by the follow ng
steps: 25 A Formation of the Alkali Metal Base

A Rr%?ierdluenﬂtg/eaf fihe ahecd) asréltadmsaertu indrdet!to bgﬁﬂ 8 h@g&:verbased
neut r.al,l us all  ne a base rerera
t hd"giprdl iﬁg'é o#ébg af"fq estidiragt in thecienge °f B jemerolume %,

15Xy IpeeterabB/oneiie rangb iof bt6 t@' Ky lvblﬁﬁkenewmﬁodt ARy Héiéﬁoréti@n of the

20

25

formthe al kali metal base al kyl ph enate. |n_one

enthGEPIRAMCe- VI tae piission of GreCamarhoude asidelt i nat an!eﬁ terreach
| n a8 Wwelel &F ERRIG s@Rthent! ’ﬂﬁpufé&ﬂyvaﬂae gaarm%hﬁw.tm.t% C1-Cs

nmono- al cohol such as 2-et hyl hexanol I'n this case,
t h&amogylinagbwilfange kom|abeihhtesd velme %t i | | at i on
bef ore

For a middle overbased mat_eriél (TBN from about 100 to 250), the quantity of
lime and CO; are adjusted in order to obtain a crude sediment in the range of
0.2 to 1 volume %. The crude sediment without the use of C4-C4 carboxylic
acid will range from about 0.8 to 3 volume %.

In a second embodiment of the present invention, the overbased alkaline earth
metal alkylhydroxybenzoate may be prepared by the following steps:

A. Formation of the Alkali Metal Base Alkylphenate:

~ In the first step, alkylphenols are neutralized using an alkali metal base
preferably in the presence of a light solvent, such as toluene, xylene isomers,

light alkylbenzene or the like, to form the alkali metal base alkylphenate. In one
12 _ _




“Gar boxyl ati on. The objective with the solvent is to
facilitate the elimnation of 5 water. The hydrocar byl
phenol s may contain up to 100 wt % | inear hydrocar byl
groups, up to 100 wt % branched hydrocar byl groups, or
both I'inear and branched hydroGarbyl groups.

Pr efsoalivhant, mbsoivbmerarmmaﬂ@@é@trcmé wigh water. Ihnoeesent ,

anstscfsner) s SoReplASY oG A oRREPCRE A S PbRranol

abOMthlé-SasIthl'%OZ @mymgﬁem WSiminsed twwlh@tebn Burskieocar byl
i.s preferably al and cont ai ns, at

grou i f er&&(

P e &8{boxiptidn, Ghe oblestive WHb drecsolyany is tpcfacf"ga@l}heglwaalen of
5canmsr atons, nore preferably from about 9 to 24 ‘
carbon atons and nost preferably fromabout 10 to 18
carbon atons. In one enbodi nent, the hydrocar byl

| pﬂéme:hy?metb‘yl pheinlst mafa 50mtaln‘;/>@5p3ﬁb 1119 ﬂ:tl%ﬁﬁéa:’gmgrm;by:
: eno a t I hear rocar npy
P ERios i o, TG % pmareaihyeiateton 6o otk inase se
Rygbramaé@h drbb@rb?l' grolips. @m@rerawow KAk h{drB@arbyl group, if if
ydr oca no

_ henols are 100 %l i near al '
usé’r‘?ﬁe"gﬂg %kﬁﬁ%@ﬁ&ne@oﬁﬂmgmqﬁgc%@%f@ﬁ gbgyk12 %Mﬁarbon
10% @forh®Pebrk 'pPﬁé‘rrablyﬁfl'dﬁ! lLB6GA to(JU bGP RABISL¥hé Bratiined -

carbon at ons) particularly attractive 20 because a

| oﬁ@jdmp@féalrgramwﬁ Presritis prefatmbbsaliod and saptainsiatiieasy 9patbon
SOLtHhd, inkef el%B,ny ig oV cdr o B dscﬁfdré‘gré?éljaﬁl fram

Br anched al eno can e obt al ne act |o

phéehett Syot34 @rmraat@mcanddh@tlmefemmhlapom 1@tontd cargon

f

S P D AR ALl gz
15 s u lirearthydiocsrbybphegol mre?emmaatdeqm §5twt(%1 Jlne'aa'rl'wdfcmarbyl

be t

e RSP WP o BB ey oo BBl Lty on o
c apmbedioiindithe dydhpcarba!qiheonlsdre fbe vk lineanatikylpheholsear

ol efin, generally originating fromethyl ene. They

consi.st of a 13 m xture of monosubstituted i soners in.
whiTbp useief g alsphers contalningup toastigast 36 ik of loagtisean

t h§ #gtpﬁ%?bl (8th Abodfh RHPCROSH LioRRS id Sarfelfdhy RrSctive
'20 because a long linear alkyl chaln promotes the compatibility and solubility of
the additives in lubricating oils.

Branched alkylphenols can be obtained by reaction of phenol with a branched
olefin, generally originating from propylene.

They consist of a mixture of monosubstituted isomers, the great majority of the
25  substituents being in the para position, very few being in the ortho position, and
hardly any in the meta position.

On the other hand, finear alkylphenols can be obtained by reaction of phenol
with a linear olefin, generally originating from ethylene. They consist of a _

13




di stributed. O course, linear alkylphenols may

~contain al kyl substituents with sone branchi ng which

i ncreases the anmobunt of para substituents and, 5
resultantly may increase the relative reactivity
towards al kali netal bases. The alkali netal bases

t hahixEae obmoumsﬁmtecnaommg vliidh thi ipBogfdrdh d)ﬂ’li‘hbéldﬁkyl
l'ithium sodiumo

t he mdes r oxi I(f*les of

pot%’% fRES jrhthg giefa @nd g, BPSHEANS is BB{CB%WGM“"“O”“‘Y
hy dristibsted.i Of qupdes lingdt-alkylprRnelsR4y &irthif rr::'ll@ljsubstl*cuen’[s with
enbodi nent , sodi um_ hydroxide is preferred

obj 981G Kanghing wmhért“‘éﬁaﬁ% the anwet efrpasp ﬁyb%@m and,

513%§91an mayhﬁﬂeﬁééotﬂe I@@Iﬁilve REBHRY Ahardb %ﬁé}[u ia bhees

ppm and rmre preferably | ess than"500 ppm o wat er .
‘In this regard, the first step is carried out at a

t erffrer alkaliraetal e Nigatdantoe uselifel Qatyihg'Giiteiis slep iRdlede the
enbo under sl ight vacuum |

B tpitien o byerog e DS, sPeREt o Rbkas R Ib GLTEHEds o

| n emtsodafigadpo@ssium iyiRIIRIe i§ prsT&fle®In ansMbY Biterated t he
reaction condugted at  a tenperature between 130*C and

155ngRod] %rswrﬁwﬂoﬁtd@'ﬁp@i@m% of 800 nbar (8 X

104 pay I n another enbodi nent, 2-ethyl hexanol is used

10 ASe0e gt 5o 0 P Bl S Y B A8 o

40 ppferdbhbless hant1000 ph SRNEIORS Brdferhbif IdsBRGH 5@01b§mca‘f
at | ast 150*C. The pressure is reduced gradually

bel fat mospheric in order to conplete the
distillation of wat er reaction. Preferably, the

t t 70 .mbar. (7 3
pa?f?ﬁﬁ»‘ffe@ﬁ ST oiep B G atiadRbedmuiedio] dadtghils
at efiminafté wetee r1t1 onle Iﬂn@:h)dﬁrﬁﬁmlemtpﬁb@ct #nsuttundér 4 Bight vacuum
5Pr essy actor Js.reduced gradually bel ow

Sat ﬁ%g@rﬁém rgqunreeﬂéow%gﬁgqtﬁoaﬁergpeqa ®al kali netal base

~al kyl phenate is carried out without the 14 need to

20

25

?Smaéswﬁ@gneﬂs T S SRR Bl o
te nﬁemaemtweibewm HB0° Gandot 5500 Q@hiden dntabeoluteysressure of 800
mbar (8 x 10* Pa).

In another embodiment, 2-ethythexanol is used as solvent. As the boiling point
of 2-ethylhexanol (184°C) is significantly higher than xylene (140°C), the
reaction is conducted at a temperature of at [east 150°C.

The pressure is reduced gradually below atmospheric in order to complete the
distillation of water reaction. Preferably, the pressure is reduced to no more
than 70 mbar (7 x 10° Pa).

By providing that operations are carried out at a sufficiently high temperature
and that the pressure in the reactor is reduced gradualfy below atmospheric,

the form_ation of the alkali metal base alkylphenate is carried out without the
14




pressure is reduced gradually bel ow at nospheri c.
"Preferably the pressure is reduced to no nore than 70
mbar (7 x 103 Pa). 5 Elimnation of water is done over
a period of at least 1 hour, preferably at least 3
hours. The quantities of reagents used shoul d

COMmeed Ak h@olvBRt A fopws B a&@btﬁfpe \Knﬁ{ !h@%atéﬁoﬁwé’d Yéring
net al base: al kyl phenol from about

pr &fig Feasion. o 16500 femesrotirg f§ NEats up 1 200°C and then the
S Olny@gabirerik fyd RBA HPAdUa ‘ﬂ@ b\é‘fo)fv 5tgﬁ§bﬁé}ﬁubr§e% Q']t[‘é ?re%sﬂnre is

~preferably from “about rbo I on:

15 rqdHcsd danp Hfe Maror) §lb@b(7 x1¢0Mahuct ed by sinply

bubbl i ng carbon dioxide (COO into the reaction nmedium

or| |nat|n m.t he preceding neutralijzation step and
BYRAtRG 3?& Poanlq dofie pyes & perigd oh pklegstsh h@tﬁepr@feaal?'m@least

aI lB\HaehRenol has been converted to al kyl hydroxybenzoi c

acid (neasured as hydroxybenzoic acid by

potentionmetric determination). 20 At least 50 nole %

p r dhemabhtities of redgents usadshaRidecopiegpérichidl thie ESomigembtar
the starting al kyl phenol is converted to

aI l'a} ydr oxyl benzoat e using carbon dioxide at a

tenperature between about 11 OOC and 2000C under a

pressure_ in the range of from about at nos

106 15 bat %Pﬂ"aﬁ@)‘?@ﬁ)alkymh@ﬂ@rfm?bO‘#trQaﬁﬂIt°B 1'?};"'9%@"3”3/

105 Pa) tOfrarrbafOLﬂﬁ)g']]tQﬁ dp, for a period between
about 1 and 25 hours. n one variant with potassium

salt, t ehpé?'a?mr%kul@%wéwwﬁbi@m@@wb%ﬁ Toedut, prafesidy from

and 1650C abeutE:g thiaef er abl y between 1300C and 1550C,

and the 15 pressure 1s from about atnospheric to 15

bar (15 x 105 Pa), preferably from about atnospheric

t 0B4 (aboxythtisn105 Pa). | n another variant with sodium

salt, tenperature is directionally |lower preferably

15 This carboxylation step is conducted by simply bubbling carbon dioxide (CO;)

into the reaction medium originating from the preceding neutralization step and
is continued until at least 50 mole % of the starting alkylphenol has been
converted to alkylhydroxybenzoic acid (measured as hydroxybenzoic acid by

 potentiometric determination).

20  Atleast 50 mole %, preferably 75 mole %, and more preferably 85 mole %, of
the starting alkylphenol is converted to alkylhydroxylbenzoate using carbon
_dioxidé at a temperature between about 110°C and 200°C under a pressure
within the range of from about atmospheric to 15 bar (15 x 10° Pa), preferably

) from 1 bar (1 x 10° Pa) to 5 bar (5x10° Pa), for a period between about 1 and
25 8 hours.

In one variant with potassium salt, temperature is preferably between abouth
125°C and 165°C and more preferably between 130°C and 155°C, and the

15




between from about 1 100C and 1550C. Mre preferably
from about 1200C and 5 1400C and the pressure from
about | bar to 20 bar (I x 105 to 20 x 105 Pa),
preferably from3 bar to 15 bar (3 x 105 to 15 x 105
Pa). The carboxylation is usually carried out, diluted

ib n memk@i?ﬁTom ubdsutmrom@ﬁewnﬁ@afugrx ﬂ?%@t}ﬁp@fergmg from
“benzeng,, tol uene, ne ap e like. In this case,
th@%ﬁﬂfﬂﬂpsplé?rfcotoéfw%g‘wéﬁt ?’ﬁi/droxybenzoat eis from
about 0.1:1 to 5:1, 10 preferably fromabout 0.31 to

3: [ v e1O lvent .Qs.used. . In this
¢ adn hBnBEBRE T bR sellcB Relfilie 5 Ao et Rl pfeterably
di |bebveendrdm iaboulr i@ Ctand 867 €. Motequefer sitpfrematioat it 20°C and
Th i ratio of .dil uen il:.a | hydr oxybenzo

51 o TGS A T PrgSece g Attt 1 B B Btk 18R RE B

t 0 ptefedablyefreh Buyae to1 & bar gt 0% tbamxetodfa)021 to 15

0.5:1. C. Acidification: The objective of this step is

to acidify the al kylhydroxybenzoate salt diluted in
t hd he glattmxylation igi usealiyncaatidd by dihdey ea saliventatickl as Any

aci I I oxybenzai c acid. coul d, be.

ot P9 BEABO0E br oY, Belbeete BT Svfeoh B fiS e s

sulchse, itine weight ratio wf sblivestthydrsxiybiizoatd is drons aleglti0st:1 to 5:1,

CO ct with a -.eqyi val ent excess of acid versus
10po{5ge§§ria§&f|:ﬂ/naﬁe9<li'r}dj§6$°§t1'I east 5 H+ equival ent. %

preferably 10 H+ equivalent % and nore preferably 20

- Ht ' e LALL ] [ [S .e.. ln_an

e htle hantho BB ACh food g Eatd RRRGLE Rpilces

abduthe pressingeef eiuent oRh dGdentolavoid 2booprisioas afxtyrial O

vol ume % to 30 volunme % The quantity of sulfuric

acid used versus hydroxybenzoate (salicylate), on a

pel hereight ratipeof ehluers ojl ialinyihydiaxybensioste isdorm abas$t1:1 to 2:1,

0. I .45 rbl

o BB ok BFp R fo 1> SndBiche Bte Bl rosk bBO R ¢2 o
18i sO&at-ri ed out under agitation or with any suitable

m xi ng system at a tenperature from about room

tegperat,ure_ to 950C,
. Acidification;

The objective of this step is to acidify the alkylhydroxybenzoate salt diluted in
the solvent to give an alkylhydroxybenzoic acid. Any acid stronger than
alkylhydroxybenzoic acid could be utilized. Usually hydrochloric acid or

20  agueous sulfuric acid is utilized.

Acidification step is conducted with an H* equivalent excess of acid versus
potassium hydroxide of at least 5 H+ equivalent %, preferably 10 H+ equivalent
% and more preferably 20 H+ equivalent %, the acidification is complete.

In one embodiment, sulfuric acid is used. It is diluted to about 5 volume % to
25 . 50 volume %, preferably 10 volume % to 30 volume %. The quantity of sulfuric
acid used versus hydroxybenzoate (salicylate), on a per mole of
16




5 preferably from about 500C to 700C, over a period
linked with the efficiency of the m xing. For

exanpl e, when a stirred reactor is utilized and the
period is fromabout 15 mnutes to 300 m nutes,
preferably fromabout 60 mnutes to 180 m nutes. Wen
a d$iydtoxgbarizeate basisyisi dtilet 0,.528englef preféramy 0158 rmbiehamore
At the %Pdogf thifﬁﬁfer.i od. time, the agitation is

st SFPERY0-8mple ot $MLFE 8fidyo0d 10 phase separation

before the aqueous phase was separated. After phase

neare ot ikalien 6RPR e GartedLo AR S BIST r i pif Ruipoe

i mixing sestemrad adempetated fiom aboutiroarh derapératné to IHrE,

LB RBTor o 7, ABP Sl Bl e My o

- codtembing. For eemnslasehdrhe slireatbtesefor isagtiligded bnaviieaseridds

10

15, wat er - ubl e i [ties such as sul furic acid and
poﬁgﬂg?ettﬂﬂ?ﬁﬁm'aﬁss L300 "@Bﬁ%%@a%‘ﬁ iy TEom EBRLAR minuies to
CarlBOxyhites. Arhen a Bieticaniky iB Y/EI2¢y RNF9i08 ndd) sk sHbrigrep
Cis contacted with at | east one carboxylic acid
havi ng from about one to four carbon atonms. 20 E.

Ne ¢ tree! erxifitioin pefida timie xtheregitafiorais leyd gped v sidee tzaliow good
east one car mstep D

Ci the. at, | | | id f
<P ek e e A e e S
at sémai_ioroise;fomww,elt‘l@ oﬁﬁﬁngﬁif%egé méhtdéla_trglihz%flpoverbased,
consi.stin ro c _hydrocarbans, aliphatic
ny G 5B B0 Bt brrles ardaisfiioauinre soiventoThe
f owaterphask il treatedeay & Wadfe MBlenbl. # bnelEyB6@NEHD I BRfaRic
and at |east one alkaline earth netal Garboxylic acid

saPPaseis sent thipugh agaglesces o destaasy g levalof sesidual avatgr and |

15 al WetdheeiBlpirfCarbid sufdri@bkyapl %stﬂwsm%ﬁ as a

carried out by any nethod known by a person ski n

't hEOCAUERCSr oduce  al kylhydr oxybenzoat es. However, it

~has been surprisingly discovered that the 5 addition

| g{ Qg C}E@el}crggrﬂﬁgfa?tip@li%cig -C4 carboxylic acid at this

20

25

The alkylhydroxybenzoic acid in step C is contacted with at least one carboxylic
acid having from about one to four carbon atoms.

E. Neutralization;

The mixture of alkylhydroxybenzoic acid and the at least one carboxylic acid
from step D is neutralized with an alkaline earth metal base and at least one
solvent selected from the group consisting of aromatib hydrocarbons, aliphatic
hydrocarbons monoalcohols, and mixtures thereof to form an alkaline earth

metal alkylhydroxylbenzoate and at least one alkaline earth metal carboxylic
acid salt. | '
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crude sedi nent .obtained at the end of overbasing step
by a factor of at least 3. The C -C4 carboxylic acids
used in the neutralization step include formc acid,
acetic acid, propionic acid, and butyric acid, which
may be used alone or in mxture. It is preferable to
use m xtures of such acids as, for exanple, formc 10
acig: .c.acid, in anolar ratio of formec
acid:gﬁgﬁ%gm cid of fromabout 0.11 to 100:1,
preferably fromabout 0.5:1 to 4:1, and nore

pr ebesiBRdiNg bf PEAREH ofalkihydrSxybendoic 568 %halaﬁlégl hbAS may be
overbasing reaction is carried’out 1n a reac |p|n trﬂe
pr é‘@é"r'ﬁ(bmgfby 28y ke thod kasw by 2diessancskilief! i theedsbigt produacst
%t ‘ i . 0
oo At PRSROL R ln A0 gl bty o e
Sar caegition of agimalimuantityraf £adlu caiBoxpic asid at Bs step Yecibhses the

' ] i j Th [ kal i th
26180 S I8 ORI Tl ] B PRI b st
nmonoal cohol . and carbon di oxi de are added to the

Sl gty AR A
be ac6i¢ AR RraPiBpictasisl, gnd butyrip agid, whishan&abe nsed @ane br in
e tikiurd 3 i8 %Pefgﬂaﬁ?@atﬁg.ls@%xﬁﬁ]@s {,ﬁﬁf&h %@fﬁ%ﬁ%d%? gxérﬂglghw%rmic '

reaction m xture the reaction ¢O [ ons us |
10duEcifipastie asidr ibanewla natjer effessic atidmortic gtit of froimasbont 0.1:1 to

re Nt Iy . T =14 line,and 2 .
w10 Pr S L BBR o oG T g RS PRy rm gBot 0.5:1
Xylte@d. sl aked |inme fromabout 1.5: 1 to 7: 1,

preferably fromabout 2:1 to 4: 1. 18 Methanol : sl aked
line fromabout 0.25:1 to 4:1, preferably from about

0. £eneslly, the overbasingsaactionys darried aiutin 4 iemetor irolie presence of

oot as forh it by o REAS B P hky SR o
15acialort kyt Phyiorddwitféendibieot eitframeaboot mwt Patd 40 Wt tnan aromatic
solvent from about 20 wt % to 60 wt %. The reaction mixture is agitated. The
alkaline earth metal associated with an aromatic solvent, a monc‘aalcohol‘ and
carbon dioxide are added to the reaction while maintaining the temperature
between about 20°C and 80°C.

20 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.

The weight ratios of reagents used (methanol, xylene, slaked lime and COy)
will correspond to the following weight ratios;
25

» Xylene:slaked lime from about 1.5:1 to 7:1, preferably from about
2:11t04:1. ‘
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about 0.02:1 to 1.51, preferably fromabout 0.11 to
0.7:1. Linme is added as a slurry, i.e., as a

pre-m xture of lime, nmethanol, xylene, and CO02 is

i ntroduced over a period of | hour to 4 hours, at a
tenperature between about 200C and 65*C. 10 The

qgant ity -ngéﬂwmlabme@%eafr@n a'dbllum('%?u itdn4.<2:{,3 g;ﬂfel’agly from
obtain a hi rbase materi a > and -

crude sedi r%ﬁf"%gﬁtﬂé' génge of 0.4 to 3 volume %

pref erabky Garbéheiokiapgraket litheGrdr almdav@hio BBodb0.5:1 to 1.3:1,
wi thout any deterioration of the performance. Wth

the oni ssi dWelerably frem apgtd4fited-&did, it is not able

5to reachs tdig, éé?MbMU led@clkyﬁc’gxdﬂﬁ(yﬁéﬂﬂoiﬁaé'&d a-ﬁﬁlcﬂér‘:@hb leom

- ar

R Rt ag Srpiar L ARl

crude sedinment wth carb ¥rpl c acid w |
range from3apesetl- Oa1tt6 185 Vorefesably fromrabubP det i 0.7:1.
over based material (TBN from about 100 to 250), the

ntit Ii and C02 are adju dln or der
& iadteq a5 AT IR: Hern RNIAE of e, TpSlbane, xylene, and
VO|0(DB3is %trth@edCdNéd% iU BF Athoot {0 Hbuﬂshﬁt é@%p@‘rat@ie Bétween
cargoxﬁd{: %tdﬁ will range fromabout 0.8 to volume
gu 99 ©d enbodi ment of the present
| nvent| on, the overbased al kaline earth netal -
1h X nzoat ain
0p e FRACEREY EPRRE B Gefrre 358t Bides g Pl & Righ brerbased
I\Ilega‘t?hal I(‘BBN orzsoThﬁd muaFLUelaurﬁénéai frel rhugb @Mbwa%mme %,
aci r ralized wt
ex@é%fgragp '%&Pégraféﬁ? Pﬁ 9tV Wﬁl%ﬁ%’ﬂg@'«‘éﬁ@ Q?ter'%fé'é't?“ of the

on@eRoinvAite. Withelsd eftidsiomor ¢, GHrbslic asial ibisintd adle to reach
i ¢ hydrocarbons, ali hat| C g rocar bons,
g

sedimeRt wilnost R+ Ge

1596“&:&%0 fcatlcid il MW@%BW% Golushd 9 Contact with
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Car box ic Acid

al kal i ne earth netal
alkylhydroxybenzoate and al kaline earth netal base

f OFoed nitdls begrbBsédmatiab (BN framtdbot 10ERS250)NBe quantity of
bout one to four carbon

ot IR o s e pehSlad i ones Taokiai e serim@iap e rango of

0.2 to 1 volume %. The crude sediment without the use of C4-C4 carboxylic
acid will range from about 0.8 to 3 volume %. -

In the third embodiment of the present invention, the overbased alkaline earth
‘metal alkythydroxybenzoate may be obtained by a process having steps A
through C above followed by:

D. Neutralization;

The mix;cure of alkylhydroxybenzoic acid from step C is neutralized with a molar
excess of an alkaline earth metal base and at least one solvent selected from
the group consisting of aromatic hydrocarbons, aliphatic hydrocarbons,
monoalcohols, and mixtures thereof to form an alkaline earth metal

alkylhydroxybenzoate.
19
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5 al kyl hydr oxybenzoate and at- | east one al kaline earth
nmetal carboxylate. F. Overbasing: The alkaline earth
met al al kyl hydroxybenzoate is then overbased accordi ng
to t he description provided above. Optionally,
predistillation, centrifugation and distillation nmay
al so Chﬁl’té&'ﬁlth@?bé@hc]\%d‘emVe sol vent and crude

sedi nent. Water, nethanol and a portion of the xylene
may be el i m nat ed by heating between about 11 OOC to

1|34mé aanrlige el métzada‘ilf;}mlm@@bbuzm@hnd EMERHd @i etal base
eli,mnate unreac I e ene may
el ifRimed BPieR, Diecant Aged wih at iP&éL@K% Pﬁ*{g@%%ﬁc'ﬁé‘%"@&d’wr%

fl aas:bup@memo folir @trbod Sfis 1BIoM alﬁQtu% SFaliettihg eBHA §ktal
vv|t he Pensky- Mart ens O osed p (PIVICC) 15 Tester

Y W@EP&YHe iewnct@tdeasil?aﬁa@ahnﬁ gaith mets ppBPYIREh
The present invention also relates to lubricating oil
cor]p(bg/ i tions. containing an overbased al kaline earth
met al W ydr oxybenzoat e prepared by the process of
the present invention. Such lubricating oil

COMBESIEAANS oGO3, e e

of thendesasiptiers provided abbove eart h net al

al kylhydroxybenzoate prepared by the process of the
present invention having a TBN is from about 250 to

| 458 ptionallve peasiisjiliationo pentitigatigoand distlztion aay alscbe dtilized to
105 B sdiferlt 87 chlert e"i‘jﬂﬂ&rﬁt EI HERyar® | €5 BBldbn F9%

han nore’ pre ess
1 zslenelmﬁydae}ehmmateﬁ eymﬁen@betwelan @bom@mes@dwc. This may

2 5Bl e Bhion 3b MR HREHES S, AR, %E may

al bb;aleﬂiymabe«ybyeheaimmﬂdav vaxguuan i 'ﬁBNdénrton‘eahrmlﬂe&D@oihDof at
or s ot 1800 ey APeubREH IR he betb MAtens Hopds Bypypvice)

151 eé'sestehdesc@:bEdVDASW Me%e oil as used hereinis
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defined as a base stock or blend of base stocks 5
which is a lubricant conponent that is produced by a
si ngl e manuf act ur er Lybridating Oil Composition

The present invention also relates to lubricating oil compositions containing an
overbased alkaline earth metal alkythydroxybenzoate prepared by the process .
of the present invention. Such lubricating oil compositions will comprise a major
amount of a base oll of lubricating viscosity and a minor amount of an
overbased alkaline earth metal alkylhydroxybenzoate prepared by the process
of the present invention having a TBN is 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 the case of a high overbased alkaline earth metal
alkylhydroxybenzoate and in the case of a middle overbased alkaline earth
metal alkylhydroxybenzoate having a TBN from about 100 to 250, preferably

20




- same specifications (independent of feed source or

manuf acturer's location); that neets the sane

manuf acturer's specification; and that is identified
by a wunique fornula, product identification nunber,
or both. Base stocks may be manufactured using a
varlety of different processes including but not

| Rob e 140 S 25yt 2 SR seRatk PhisSS Lishul Voturas o and

ancﬂ:réferabfy lessithan B3 edlimedsst ock shall be substantially

“free from materials introduced through manufacturing,

contanmi nation, or previous use. The base oil of this

| N\B2gk ioP As RYd Rereftis defihbid ak anaséBéchRQir'bfenHlH? 'b'a§@§sto%ﬁs
bas oil fraction particularly those having

Ski i @ Iypricapksampenent Bt IsguReveaddyea glsgle@araﬁacturer to the

ab%Hhe‘hp@&ﬂ&étﬁJﬁQ Kﬁﬁeé&%t Bpfegg QWhrcé Or ﬁ@nufdé%%% RERRH):;

synthetic oil may 1 ncl or exanp
pr &pdmasts ﬂ“@rﬁa!n?emaaufﬁﬁ’ererzeasne@tﬁtceﬁoreahq thaids identified by a-
po'uﬁf&h@'?&mtﬁé Ipfodct %ﬁgﬂm&{tloﬁ Ié}’%rrgﬁﬂ'{/ ggge §W&RQ§%§%&&

procedures usirng carbon nONOXI e an rogen gase
sudangtaciyied using taefarretyoqfshfferpnmewses\mcmdm@m @0t falted to

100' |d|s'u§atﬁﬂes$[\5$ft W @8]?)9%#%0%98'% FS% attion

fraction;
of eslegticadionyargbremafind@. é@refmedrat@keshaﬁtbeahbslmﬂalm from
wi,l . be sel ected or

GontertR Bl inRARR eimurdiblind SoRGririeh, & By SlS fite
t h&hé ibase bikdf thisl mewtlgnma)l e agheratuet ogsyiitetiluinfeiting base

0| | ggg?t{c@l @?’%q&@ar[gftﬁ al I od l@&lne %Mslc%r}@/h VI'O@N@gﬁtigrage

15 M%n@&o%ﬂ%@ﬁustwst)mﬁwt WSt OHycﬁ'W:é‘}Bo@ Gynthefidils
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20 OW 50,
5\»?‘2@! ' %‘\'ﬁlesg”e&?mp%s\%{\%afepﬁrﬁé* %%éh%PP‘YW&WQ}@ﬂd-‘éPW@‘e
f r polyaiphasiefin bubAOCEL frdtl IYbfozarboyhgksis ;:Im&ydwe%t usmg

oils;or m xtures t hereof. Suitabl e base oil_incl udes
baS¥PEP RAROXidEERAYEraSEN aases Susheas inat Fisherofropgeh precess. A

wapreddttbbaeloiM8 Sne #fat\WBhip r
st grcks producelzd bneh drocrgﬁﬁﬁg@lefﬁﬁg%ﬁ@gﬁﬁgﬁﬁg e, i

20 oy M d4heRfh fragtian & gRtasit abghtR)ebtar highesghabews 160°¢ r@ils
CI Y&ty as i taBl 8 Wﬂﬁﬁe Qélleéteb'?)‘?lblé%eeﬁ g@?&dl 9111 'théﬁfésurea ®nd

categories 1, 11, 111 V and V [ ne
PubsE and th@@dgg@gs vihg flgmhpﬂ ol to glve the desired grade of engine oil,

e.g. a lubricating oil composition having an SAE Viscosity Grade of 0OW, OW-
20, OW-30, OW-40, 0W-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, éynthetic 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
and polar components of the crude. Suitable base oils include those in all API
21




Addendum 1, Decenber 1998. Saturates |evels and
viscosity indices for Goup 1, 11 and IIl base oils

are listed in Table 1. Goup IV base oils are

pol yal phaol efins (PAO . Goup V base oils include all

ot her base oils not 5 included in Goup 1, 11, 111,

or daté o@e@um fil, Iv BAG & & defin@tin nPePablro%don 2809, amreEaition,
SATU S SULFUR AND VI SCOSITY | N (19 ,
1h UTRNPRLapRgE %W”%%'P&%‘%@"E’&SCB%MPWP% r Group

Vi ScRahd Vi hasdedils day 1iAsd M mﬂ@ﬁer@aﬁw béééoﬂiﬁér@r m ned
by ASTM D4294, Sul fur (As rm ned ASTM D4297 or

ASTONBREgITIn EAR bE3 9 VLt@§§ Ot‘ﬁ Hsluge ai)bcg%ﬂnhaa@ &iis not
53 Qﬁéi@dedtlh@}oﬁ‘;ﬁ ! enq HElor N2 Cﬁ%u?ﬁﬁbé@éﬂs dre PREILAEY. O eat er
than to 0.03 t 120 % sulfur Geater than or equal

~to 90 Geater than or equal to 80 and less 11 %
saturates and |l ess than than 120 or equal to 0.03 % -
sul fur Greater than or equal to 90 Il % saturates and
| ess than Greater than or equal to 120 or equal to

0. 03% sul fur '
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IV All Pol yal phaol efins (PAGs) V All others not
included in Goups 1, 11, 111, or |V Natura
| ubricating oils may include animal oils, vegetable

oils (e.g., rapeseed oils, castor oils and lard oil),
petroleumoils, mneral oils, and oils derived from
coal or shale. 5 23 Synthetic oils may include

hydr ocar bon oils and han-sgg
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All others not included in Groups [, 11, IHl, or IV

Natural lubricating oils may include animal oils, vegetable oils (e.g., rapeseed

oits, castor oils and lard oit), petroleum oils, mineral cils, and oils derived from

coal or shale.
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a retorting operation, a petroleumoil obtained

directly fromdistillation, or an 25 ester oil

obtained directly froman esterification process, each

of which may then be used wi thout further treatnent.
Refined oils are simlar to the unrefined oils except

t haynthreftic oésl nmyltmlmwdnmbmm oitd arttl halo-enkstibutedbydrocarbon
purlflcaﬁlon st e roperties. '

24k st BE PopnBtec 4 A ingRed dierls, difibHehss,

. dl golyphehylsralkyheteld dtphenydleﬂ@rsmlld,nﬂw eiphienyg sulfides dsngell as

ol,vent ex raction, acid

fl I"P‘F'E?%’ﬁ Ve 8"?;'89'6% %9 gﬂ“"‘é’ﬂl-'e%

bas&_l extract

g anaihe e, Symthesic

StbhOItSlmcatﬁlkg bilseslso iﬁlctuhé ayleneei®f pcﬂﬁﬂel@ in|$erptljltﬁ?m@fsilf,q abpsigmers
reatin 0 cess ar to those
oL AR RS W ARG ST PHE O TR BOEN s

ar engdifisl RfleHBmMALIGS dtesHiRhiG ot Nn@ﬂfe@@ﬁ%@c@sé 6f §ymthetic

' often are additiopally processed by technw(iues or

iopting olls raptprisga e %Féefsaﬁdﬁwwowéa%% h grvaread .
BaSa%dhbls E%ké’@éefulra%@yhﬁﬁt:mé% 818 HERIdeZRbsPMalb fORYCs to Cyz

may al so be used, either 5 alone or 1 n conbination

10u tAongearbexgicasidsandalyals andapkp! efyershBi-alkylphasphate ester

Su Q)hs \Wach S MIERE @S(Sm fled' by thY 91.%? ﬁh%t@%nd tri-iso-butyl

~hydroi soneri zation nat'ur a et c waxes

-m phgsehate Ber 2sd Sld}t@l*e tor nyehaelbgeereﬂs; zation catal yst.

It is preferred to use a major anmount of base oil in

the lubricating oil 10 conposition of the present

i n\Blicondrased\oilmfsoch asthmpolpdkybapayanyl-, peyalletiin edpolyaryloxy-

15 eBoRne 8 b Sleet® ol ol o™ BofEh 88 et

pr dmitarrcatnhg/o@r Sdhierrsyhthatic fubdoatidgails ikdudet hcﬂcﬁd esterd bfwt

PGP LHaRIN Al B 46 Rheetypictinges, o bbinlipBEas. and

Iubheﬂailng oi | conposition. (Wen weight 15 percent
Is used herein, it is referring to weight percent of
the lubricating oil unless otherw se specified.) The

2oov aheared oﬂh’o@.@ﬂ Bendervad fdmmehlingd, ¥ finvad Farstireeramrabemixtures

duc%fd é rocess, of the ))oresent i nvention in
qrg MRafingd ojls pr ec‘&ﬂ%‘ﬁ%ﬁj direeiviram agatyral sourgg efgtynthetic
a”@bﬂl‘ce:(@@p%bﬁﬁ slﬁéletcfﬁalbéeﬁﬁi tﬂtu’méﬁ) \AJltHBﬁl* fﬁﬁﬁérrlﬂjrlflcatlon or
Vi SCOSi ,

al t
abé"ﬁ’?t"i’e'{ OEWWS o urﬁ?@?@éﬂfwem 'W'ﬁ‘ﬁ%ﬁﬁﬁﬁ'@lﬂ" obtql@ﬁd er%ﬂy%om

a retorting operation, a petroleum il obtained directly from distillation, or an

25  ester oil obtained directly from an esterification process, each of which may

30

then be used without further treatment. Refined oils are similar to the unrefined
- oils except that refined oils have been treated in one or more purification steps
to improve one or more properties. Suitable purification techniques include
_distil!ation, hydrocracking, hydrotreating, dewaxing, solvent extraction, acid or .
base extraction, filtration, and percolation, all of which are known to 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
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and nore preferably fromabout 3 to 8 wt % based on

the total weight of the lubricating oil conposition.

Ot her Additive Conponents The follow ng additive
conmponents are exanples of conponents that can be 25
favorably enpl oyed in conbination with the | ubricating
ad dinbwn @s séclaimedmr esmracessed wils Bnd ofteTBesaddificnaty pwcessed

b o 25 for b AITH sbnt ik 3h of BeeRiBRf Plocusts

(A) Ashl ess Di spersants: al kenyl succinin des, alkenyl

SR RSed Bk e nutiehe i 85 SUBELALE e
5al letongl orsm C@mhmatacﬁswm the(ﬂh;re@iddﬂtmr@haddﬁdm slyhmtns babe dil.

Ph? h&%f;’ eOI lszf)pgoc&l ? i_py?he hy ronsomenzatlon of natural or

butsyhuhbwwb&esﬂoré}mxﬂnr@e( tRefeof bvéred hydreibyiphgftieh katalyst.
4 4 bi s(2-nmethyl -6-tert- butyl phenol),

- (met hyl enebi s(4-net hyl -6-tert-butyl - phenol),

4 ‘Hls pRiféiyéd fARely ﬁaﬁ;%‘r&ﬁ‘fd“uﬂ oftbdsRIdil- WH{eVIhWE%ﬁﬁ bil
-1 soarope:l i deneb1 s(2, 6-di-tert butyl phenol

10 2 ;_tom,p@{sl f@g,pgqsgnﬁ@wgw% Afaaigr pmerilh of base oil as defined
| 2 %erétﬁ' QQH Néésd@\?l %P n’i’dré(lﬁre%r% k &Xr}t@ Bf-‘ﬂ%l%e) oil conépnse

- et hyl enebi s met hyl - 6-cy exyl pheno
d| f@gr @bqwalp W Jerte 9 Wi e peferably greater than from a out 50 wt % to

\ 2 @T%t"’/% Brebﬂ%ﬁétadb dyeﬁ{}\‘nl :{HBEP@&I) wt tg’chfb & ﬂ?%@ﬂd' rﬁoétﬁ{r&ferably

but | am no-
2, @om abcmt 8028k 19 95 wt % of the Iubncatlng oil composmon (When weight

1531 GBI RULRTEIGY L0 RRBIh fo Heidr SRR G Brbafiid

eno

t hiuoleiss pthemeis@ gpedfigde) t - but yl phenol ),

bi s( 3- net hyl - 4- hydr oxy-5-tert-butyl benzyl)- 15

sul fide, and bis (3,5-di-tert-butyl 4-hydroxybenzyl).

2) Tbemewsmké!lwmamaikwhydrnhybﬁnz@ate pmmmeétbydhe

L

( e mjngr amount dompareddo mmm@) Qil efibricatindyiseosifpi @enerally, |t will
20( d'b?‘ﬁ’i %h Qtr{o‘i}h%?ﬁ BRABEE £lo 18%t 4ChrdRzbiy' UM BbOQ Sto12 wt %

and more preferably from about 3 to 8 wt % based on the total weight of the
lubricating oil composition.

" Other Additive Components

The following additive components are examples of components that can be -

25 favorably employed in combination with the lubricating additive of the present
invention. These examples of additives are provided to illustrate the present
invention, but they are not intended to limit it.
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1) Nonioni c pol yoxyet hyl ene surface active agents:

pol yoxyet hyl ene | aury] ether, pol yoxyethyl ene higher
al cohol ether, polyoxyethyl ene nonyl phenyl ether,

pol yoxyet hyl ene octyl phenyl ether, polyoxyethyl ene
octyl stearyl ether, polyoxyethyl ene oIeyI et her,
pol yoxyet hyl ene sorbitol nobnostearate,

pol t hyl.ene nono-.0l.eat e hyl e
o1 RS R BRBgant skSny S&ﬂ@m@%%aﬂﬂeu Bpifiieymodfied
acivdtrm‘tdemrbamtc tanbyureds, dad alkeagirduesiiinideabdified wiftbaric
soaq% E( acid a ne salts, nmetal salts of heavy
sulFHha eg\élls&ccigiglels carboxylic acid ester of
pol yhydri c al cohol, and phosphoric ester. (D)
De tl on product of al kyl phenol and

KH:' thgﬁ&?j'enhﬁﬂg'l poI yoxyet hyl ene al kyl ether, and
poI yoxyet hyl ene sorbitane ester. (E) Extrene Pressur e

| 5A9 qw%eﬁéﬁyﬁ@ﬁ%@m é&ld&ilgﬂ irlitoks 4 %Hﬁéﬁ% ? 64tert-

P, primar secondary a

s u IW-&MD"@@Q')&H '@ls(ﬁﬁrﬂlréetybutybbeﬂmdé 4 ﬂm(h—ynethyl -B-tert-
8 s L e e S S R 2

["'oXanhe,
nawéﬁmb&(&mﬁﬂom&ﬂémmﬂylmnub)dnﬂr-snaropylaimyba(zahi}tert-

( PR EnP, 22 DRy BRER BV RineRUPr sl 2.2-R8bEH fdene-

TOOX)bIMBydndemylphdmmlh 202 andthytan &his(4anéthyirg-gytbhexylphenol), 2,6-

- 20

25

ro BB AL R e Gt ngh G ety B

arr}b?tyl m@@wm&ﬁaﬁmgahgammmdl 2amd4ert4(N N
Su ur-cont al ni no X CO ou
o R s Th b el By Db g 0. 2.2

po |tbiﬂiﬁiéﬁrméﬂh§lb‘$ mﬁbut?]bﬁ@yél? 'b%(@-ﬂi&fﬂmﬂﬂﬂiy%mxyé -tert-butylbenzyl)-
styr&a i SO ol yners, rat ed styrene-
Gp % %rﬁﬁ‘é’f'ge W@T@QW% and di sper sant

‘type viscosity index I mprovers. 20 (1) Pour - poi nt

) BB B Rl or DR Bl dPlerk e iyt

_si haplethgaming, wne akylated a-naphthylamine.

3) Other types: metal dithiocarbamate (e.g., zinc dithiocarbamate), and
methylenebis (dibutyldithiocarbamate).

(C) Rust Inhibitors (Anti-rust agents):

o 1) Nonionic polyoxyethylene surface active agents: polyoxyethylene lauryl
~ ether, polyoxyethylene higher alcohol ether, polyoxyethylene nonylphenyl
ether, polyoxyethyiene octylphenyl ether, polyoxyethylene octyl stearyl ether,
polyoxyethylene oleyl ether, polyoxyethylene sorbitol monostearate,
polyoxyethylene sorbito_i mono-oleate, and polyethylene glycol monooleate.
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(L) Metal Detergents: sulfurized or unsulfurized al kyl
or al kenyl phenates, al kyl or alkenyl aromatic

sul foriates, calciumsuffonates, sulfurized or

unsul furized 25 metal salts of nulti-hydroxy al kyl or
al kenyl aromatic conpounds, al kyl or al kenyl hydroxy
ar @y@ither couipoands: estearisuddiand eenfatty asids| dicarbegylialaids,

" b PR TALALE s L S B
andavapliccaid ester pimedyHyatic Blcsholl 85d plhssphefic eSAMPLES

The invention will be further illustrated by the
foll ow ng exanpl es, which set 5 forth particularly

adv@it&&ymdsi&ermdtﬁtﬁbnenbdubtm atkylphiihol laad ettty dncanidee s
o S0 BO AR AL DRSSP

--O/er based Al kaline Earth Metal Al Kkyl hvdrovaenzoat e

| Al kyrg)l(wtgeﬁg? E@ﬁ%@@ {é?\ﬁ%%%ﬁerﬂ%)l%@g d{%l pr"'lcg]fo%lﬁ B#

m it @smefy alkylde hsecaridany alkg typedf suifsirizedogit, dmaenyl

vy PIRae Eb gL EARNE hidreldd B BB o

60ﬂ®m$ylpalyglﬂxamiavfdié5d naphthesatthen 290 g of an
aqueous solution at 45 % KOH (2.325 nole) and 0.2 g of
a defoaner called Rhodorsil 47V300 (conmercialized by
10 th%Du Fictior Medifigess fiatty alephphdatteacit.caminasbarhted dstart antl other
pkidgy to 145"C over a period of 2 hours while

gradua |y decreasing the pressure from at noSpheric
pressure (1013 nbar absolute - x 105 Pa) to 800
nmb R

f@) AERING¢hal ﬁlﬂh:t:@é‘s s@?funiéﬂgﬁgmg)g/ﬁﬁgn%oﬂﬂﬁlbﬁ Hivate,

ux_begi ns and was mal nt ai urs r| ng
t hﬁ%'f%?ﬁi a¥ymolghranyri ﬂ@ﬁ@pphqudstbﬂoamtowmh@denum
re a
?&é?gycﬁﬁe%xﬁdlf@%hﬂt éri{gfﬁgiale‘gmfo% Gy, ﬁ.wgbﬁéﬁlf it
15 t oC@BB‘IexF@mmﬂmanufhsellfurem@nmmeolymermum eysplex gendpound
wth CO2 at 4 bar (4 x 105  Pa) (absolute pressure)

anﬂ_I I‘{?I nt ai ned under these conditions for 4 hours. At
) scosaty Index Improvers: polymethacrylate type polymers, ethylene-

: 01

propylene copolymers, styrene-isoprene copolymers, hydrated styrene-
isoprene copolymers, polyisobutylene, and dispersant type viscosity index
improvers.

20 (1) Pour-point Depressants: polymethyl methacrylate.

(K) Foam Inhibitors: alky! methacrylate polymers and dimethyf silicons
polymers.

(L) Metal Detergents: sulfurized or unsulfurized alkyl or alkenyl phenates, alkyl

or alkenyl aromatic suifonates, calcium sulfonates, sulfurized or unsulfurized

- 25 metal salts of multi-hydroxy alkyl or alkenyl aromatic compounds, alkyl or

alkeny! hydroxy aromatic sulfonates, sulfurized or unsulfurized alky! or alkenyl
27




‘the end of this period, CO2 was vacated to allow the
reactor to reach 25 atnospheric pressure. At this
step, 82 g O CO02 was incorporated. 28 O
Acidification: The alkali netal alkyl hydroxybenzoate
vvas reacted wwth a 20 nolar % excess of a 10 %

u%?umeﬁ%gtmem Sditsoflalkanble a%sdmtethl SaIY 61 dn alkylloP afk@nyl
al kyl hydr oxybenzoic acid as fo 5 A mxture of

14dm¢]t' "eFidsag cherpicaland péws'gslwamﬁtbzeapg of water in
order to obtain 1397 g of a solution of sulfuric acid
diluted at 10 % was pl aced_j liter reactor and
heated to 50*C under agi t%*‘gﬂsheszw rpm the

al kyhydr oxybenzoate from step B) and xyl ene (1500 g)

 ae ey AR ks RooBToftu ot HRRIET a8 fypicn se

-Shedortitparticulady athiantageoes! methdiDémibédimehBOW e te Eramples are
W fth:;conti,nued itatiopn at 250.r m At t f...
{hieSyERaisEee bRtoeREicPniloty e ot hsRagRE, Bt .
was mai ntained at 60'C to 65*Cfor 2 hours to allow

t he phase separation to pon phase separation,
the | ower aqueous phase erc%i%'gﬂn ains water and

potassi um sul fate was decanted. The upper organic

: phaSGo@@ﬂEtaéé@Nk%hﬁeDE%&li Nﬂ&ﬂlﬁﬁ%@%ﬁ@ﬁ%@téH%h% 3809 BN
Xyl ene"were col lecte

concentration of al kyl hydroxybenzoic acid was

detgr nFoRBatih cHtheAlkhN Metd Bash WBhepbte™d of KOH g -
VI, also known as the Total Acid Nunmber (T.A N), as

described in ASTIVI D664. D) Neutralization: 20 The
10up pékylphegalsi(t0QhglsErefaed Frog) rrmn’eabﬁim"@rhb&nal alpha olefins

Kot bintabhs SR8 rontChugh PRIt fbmiaa CoraSinl (500
a ]_:;meg eslﬂced frea Zéﬁbtoriaﬂﬂmea%éd toreoyC @ﬁembbmwa 1Hrhthuges then
an ene r O ce
| o 2En0 o ppahup R sy 5t 45 i ¢ 32 Rl g b L 6 0

f r @afoahwbaﬂ’éa*@hédbraﬁiﬂso@xe&nmwménzéﬂrbx/ w.ad@é added.
15thﬁ_lljlreactor 25 was heated to 40'C over a period of 30

e geacliorgvas then hgptedJurthesin145°Scover a period of 2 hours while

gradually decreasing the pressure from atmospherlc pressure (1013 mbar
' ~ absolute -1 x 10° Pa) to 800 mbar absolute (8x10* Pa). Under these
conditions, reflux begins and was maintained for 3 hours. During this period,

| approximately 179 m! of water was removed.
20 B)  Carboxylation:

The reactor containing the alkali metal alkylphenate from step A} was allowed
to cool to 140°C. The reactor was then pressurized with CO; at 4 bar (4 x 10°
Pa) (absolute pressure) and maintained under these conditions for 4 hours. At
the end of this period, CO; was vacated to aliow the reactor to reach

25 atmospheric pressure. At this step, 82 g of CO, was incorporated.
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(14.65 g):acetic acid (14.65 g) was added and al | owed
to react with the contents in the reactor. After a
period of 5 mnutes, the reactor was cooled to 30'C
over a period of 30 mnutes. 29 E) Overbasing: Once

the tenperature of the reactor had cooled to 30*C, C02
(7@)3 gAcidifisatiomt r oduced into the reactor at a flow
rate of 1.37 g/mnute over a period of 15 mnutes

then 1719 O C02 Was introduced at a flow rate of 1.62
g/ niheulikalionetal @kyhyskoxybenzdatd @Bs meaniedwith A 20l roolay %oxcess

nata 0k ebHdo sorldorshi Al I e R alied over
peralkythydfoxyZénzcicradicas tdllowsf | ow rate of 1.62 g/ minute.

The reaction yiel ded an overbased alkaline earth

nmet al al kyl hydr oxybenzoate. The percentage of crude
s ed} mixtire of 120 gof guiuriz agisalcRft Braridntb7ag of wiater intasger to

f o'oI | ??’f ?%f é%E@e{bn Q?% iRl %Eﬂ%‘lut éijﬂ 16)% was placed in a 6

Pr e I on,
Di :hterlre-mxtcbr(md hﬁmmme@ndemgﬁanem at/\2501rpm tthe r eact or

123 n2 i ] fof £ SR RUBhE' oD T E el b

T emeuediof 3k trirauted. Xylemeassated in ppasé separatlort. Tae xydmorevas

_1°ad31§aﬂe%i? Gl RalEREA R pa 1okEE fak o WiHontifiag oiigtion

15 at p5@eprs. eﬁtl the ehd ofthisserivde aditsied vﬁs@tbﬁpw Bat'th8 reactor

oy wapgainiainalia RO 6T E o Welmip ol sk agotaton o
cr @d@ﬁﬁﬁbﬂpﬁés%&baﬁt@h thdiloWed dfkods pRELE Whith codins water

m nut es._ under facuum at 50 nhar absolute (50 x 1 02
PafNtl FolashiLsYiiRle WandPeRtiel dedmper otgaptsaiigsa centaiing the
15 Tabliglhfdrorpsbror! atkeand fylé—rﬂﬂh&d ddllecte@@or'i?ﬂé‘mbﬁlr% step. The

Over based Al kal ine Earth Metal Kyl hydr oxvbenzoat e
Ha $PREE e o pialkyimerexybepzaie éC'QIW@@I deiRrmingd #s AR egyivalent

al kyhiBgAsaNY e RORAS € VR WiskrdwA Y2 th8Notal Acid Number (T.AN),
as described in ASTM D664,

o

D) Neutralization:

- 20 The upper organic phase (3045 g) containing the alkylhydroxybenzoic acid

(having a T.A.N. of 35 mg KOH/g) was loaded under agitation intc a reactor
. over a 10 minute period. Then a slurry of methanol (573 g), lime (573 g) and
xytene (735 g) was introduced. Due to the exothermic reaction, temperature
increased from about 20°C to 28°C. Once the slurry was added, the reactor
25  was heated to 40°C over a period of 30 minutes and a mixture of formic acid
| (14.65 g):acetic acid (14.65 g) was added and allowed to react with the
contents in the reactor. After a period of 5 minutes, the reactor was cooled to
30°C over a period of 30 minutes.
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was made follow ng Exanple | except for the foll ow ng
changes to steps Cto F 5 of Exanple 1. C o
Acidification At acidification step, a larger quantity

of xylene is added: 2500 g instead of 1500 g. D)
Neutrali-zation: 10 4045 g of the upper organic phase
corff)ai niQwgritdsingal kyl hydr oxybenzoi ¢ acid (having a

T.A N of 26.3 g KOH g) was | oaded under agitation

into a reactor over a 10 mnutes period. Then a

s| [Pnee e teraperahne of themeactgy had roaled 630°0, §P- (8hd 9) was
XV | i ] -
Xy uﬁtﬂfd&@&t%més the'VRSiclol bf 2 AEFate dd?;if%f ,ﬁ’g&@ﬁ? %ggﬁ%ﬁ%.gﬂo%f 15

reac.tl on, nmper ature 1 ncrease
2g*anutgsdeen hél g bLCO wassnizetiledd at aglowtreter aflc®2 g/mingte over

T i iy 05 AR, 2 sl f Tafthanh (Y. B3 Y, apene

wadq14% gpdaaadded. Toen additiona 20, (1284 g)wes arlulet enesa pariod of

AR o o P e SPGB e e
Ov aittedine egrih AiktddatieiHydeoxybemiatd. The pefcdntene sfattidy sdubtent

" edet goite R s iR B AT oAb S ESTM.9257 Métnoa.

tenperature was increased from about 25*C to 40*C

100w &P as EEFlffaftin SRoBHUARR: o Eral PRARMER, Denzont o

31 F) Predistillation, Centrifugation, and Final

- D sl highir@®BontaiRéd Witﬁn”tﬁ@ e AE ik Ldé%ta%éegr:l% &@%ﬁ{egétu re

was taken |°n sta oes 0 a t_errper at ur-e
12&etveands e tpdRB dtovsr alpegiogiaf it @ sindies sThis prasddure removed

o IFABERRL 8 R B RO B W e

- ad@dd770plas addtidnEnudensadimbetwastien neehsuitte Tagmnaunb bf

e L e

20

r eaasi very loivdtl rwhoeats)i f uged to renove crude
The reaction mixture was centrifuged to remove crude sediment and then
distilled at 204°C for 10 minutes under vacuum at 50 mbar absolute (50 x 10?

Pa) to remove the remaining xylene.

Loads are in Table Il and analyses in Table 1ll.
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sedi ment and then distilled at 204*C for 10 mi nutes
under vacuum at 50 nbar absolute (60 X 102 Pa) to
renove the renmaining xylene. 10 Loads are in Table 11

and analyses in Table Ill. Exanple 3 Sane process as
Exanple 2 but a |lower TBN (150) was attained. See
| oads in Table 11 and analyses in Table Ill. Exanple 4

15 Sane process as Exanpl e% bu@ gt step A), KOH was
repl aced by NaOH on an eq r basis and a hi gher

quantity of line is added at the overbasing step

( st ep C@Xegt#’%%@ Aieads eanhmgﬁm&%gdgg@@gﬂgcyasm@g @@'ﬁm

Ioads in the neutrallzatlon over basi ng, and

pr emesévdrﬁa’ﬁeti@ﬂ(aﬁh@ eﬁnﬁﬁ%tﬂlawyﬁ{yamxysa%ﬁw vihg #2860 TBN

her quantlty of xylene at the acidification step
( st fpjlowing E)@Hu%e 1 exgeptifer the fellowingehapses ta ﬁeps CtoF
5Tat3feEbup|e 1 Conpar ative Exanple A Conparative Exanple
A was prepared according to the procedure described
for Exanple | except the m xture of formc acid acetic
acigh Aeidificiibnadded. As 5 crude sedinment is higher, a
| arger quantity of line is added in order to reach the
same TBN. The overbased al kal i ne earth netal :
al |Atlacidificatigrbstep catargerpuentity @d xyiené keadaled e2800 @instdad of
m E}Qe of formc acid:acetic acid contained 6 volune
% crudée” sedi ments. Loads are in Table 11 and anal yses
in Table Ill. 10 Conparative Exanple B Conparative

Ex l'e pared according to the procedure
oy} phgutaRafor |

10 4045 g of the upper organic phase containing the alkylhydroxybenzoic acid
(having a T.A.N. of 26.3 g KOH/g) was loaded under agitation into a reactor
over a 10 minutes period. Then a slurry of methanol (267.0 g), lime (267.0 g)
and xylene (649 g) was introduced. Due to the exothermic reaction,
temperature increased from about 20°C to 28°C. Once the slurry was added,

| 15 the reactor was heated to 40°C over a period of 30 minutes and a mixture of

formic acid (11.8 g)/acetic acid (11.8 g) was added and allowed to react with
the contents in the reactor. After a period of 5 minutes, the reactor was cooled
~ to 25°C over a period of 30 minutes.

E) Overbasing:

20  Once the temperature of the reactor had cooled to 25°C, CO, (30.6 g) was
- introduced into the reactor at a flow rate of 0.74 g/minute as the temperature
was increased from about 25°C to 40°C over a period of 95 minutes. The
reaction yielded an overbased alkaline earth metal alkylhydroxybenzoate.
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for Exanple 5 except the m xture of formc acid acetic

acid was not added. As crude sedinent is higher a

| arger quantity of lime is added in order to reach the

same TBN. The overbased al kaline earth netal

al kylhydr oxybenzoate prepared 15 in the absence of the

m xture of formc acid:acetic acid contained 6 vol une

% pgrud Jaraak m?gﬂﬁ r and anal yses

o FRL by Preuiee, BonkidiitioR! fnd F'“gﬁg'gﬁ'a%” 16 LO O 0 00

C4 NN - O4C4mNNOOO) ~t "t NM ma Eca x O

W <rth rﬁyetu@e B@Jﬁfhlﬁ@d GNhM)thmréadtorWés taRe® éfé%é@ tola ¢ eFﬁture
% MN 04 M ce{_ﬂ MM O

o' BRMPeE 85°E 0 128'C over periog ofd 1@ gnigutes- Bis ARbRP Yo rooved

in nfétl‘]ar(bl QtvateMmcFé ﬂ:ohﬂoﬂ‘bf % Wlél*ﬂe bn% 198% %s Mde@e@) dilyent

- 5N m' rﬁ)?ﬁ @afv@ﬁ adﬂe@q Canteqsqdaﬂ@m vw mﬁn @Qﬁsur% Ebe ﬁmuntof
- erudet sddimerft iftHe ov8tbased alkaline earth metal alkylhydroxybenzoate

10

"

20

was very low (0.2 volume %).The reaction mixture centrifuged to remove crude
sediment and then distilled at 204°C for 10 minutes under vacuum at 50 mbar
absolute (50 x 10° Pa) to remove the remaining xylene.

Loads are in Table Il and analyses in Table Ill.

Example 3
Same process as Example 2 but a lower TBN (150) was attained.
See loads in Table Il and analyses in Table lIl.

Example 4

Same process as Example 1 but at step A), KOH was replaced by NaOH on an
~ equal molar basis and a higher quantlty of lime is added at the overbasing step
(step E).

-See loads in Table il and analyses in Table llI.

Example 5

~Arepeat of Example 1 except the loads in the neutralization, overbasing, and
predistillation steps are different due mainly to a higher quantity of xylene at the
acidification step (step C).
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ca0 2 Comparative Example A

Comparative Example A was prepared according to the procedure described
for Example 1 except the mixture of formic acid acetic acid was not added. As
crude sediment is higher, a larger quantity of lime is added in order to reach
the same TBN. The overbased alkaline earth metal alkythydroxybenzoate
prepared in the absence of the mixture of formic acid:acetic acid contained 6
volume % crude sediments.

Loads are in Table H and analyses in Table Ill.

Comparative Example B

| Comparative Example B was prepared according to the procedure described

for ES(ample S except the mixture of formic acid acetic acid was not added. As
crude sediment is higher a larger quantity of lime is added in order to reach the
same TBN. The overbased alkaline earth metal alkylhydroxybenzoate prepared
in the absence of the mixture of formic acid:acetic acid contained 6 volume %

- crude sediments,

Loads are in Table |l and analyses in Table Ili.
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'ANALYTICAL DETERMINATION
A- NEUTRALIZATION OF ALKYLPHENOL
Conversion % alkylphenols
in a first step, the product obtained at the end of step A is dialyzed through a membrane:

5 the phenate salt stays inside the membrane and after elimination of the solvent, it is

weighted (M1). .
Xylene and the unreacted alkyiphenol move through the membrane xylene and the solvents
utilized are eliminated by vaporization, a weight M2 Is obtained.

.% Conversion = ——ﬂ—m x 100
: M4+ M2
10 B. CARBOXYLATION:

The product obtained at the end of step B is acidified by hydrochloric acid, it is titrated by
tetra-n-butylammonium hydroxide.
Three inflaxions points are observed: ,
- The first iwo inflexion points {(V1, V2) correspond to the hydroxybenzoic acid, -
15 dicarboxylic acids and sulfurized benzoic acids,
’ - Third one V3 corresponds to alkylphenols + atkylphenate
V1, V2, V3 are expressed in mg KOH/g of product.
C. ACIDIFICATION STEP UP PHASE: _
The level of hydroxybenzoic acid is determined through the method as above except no
20 _ acidification by hydrochloric acid because the product has already been acidified by sulfuric
acid. . :
Composition through dialysis
The method is the following:
1°) Dialysis of the final material
250 A "residue” (calcified part) stays inside the membrane
L Dialysate: non calcified part (unreacted alkylphenol and diluent oil) moves through
' the membrane : '
2°) Analysis of residue
It contained calcium carbonate, Ca phenate, Ca sulfurized phenate, Ca hydroxybenzoate and
30 - sulfurized Ca hydroxybenzoate. After elimination of solvent, the residue is weighted. After
: acidification, the quantity of phenate and hydroxybenzoate are determined through a
potentiometric method.
Determination of calcium carbonate. A known quantity of final product is acidified, the organic
phase contains hydroxybenzoic acid, alkylphenol and sulfurized derivatives thereof, After
35  elimination of solvent (of this organic phase), the quantity of calcium carbonate is obtained by
difference: weight of starting sample minus weight of this organic phase after elimination of
solvent and correction. :
3°) Analysis of dialysate
Diluent oil and alkyiphenols go through a silica column to separate alkylphenols and diluent oil,
40  Quantity of alkylphenols is determined by difference of weight. '
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PERFORMANCE

Lubricating oil formulations (1 and |1} for automotive engine oil (AEO)
applications were prepared with Example 5 and Comparative Example B as.
shown in Table V. The additive composition from Example 5 and Comparative
Example B were added according to the wt % indicated in Table V. Each
formulation was examined in the ASTM D4684 MRV Test (Mini Rotary
Viscometer Test) grade 5W30 at - 35°C.

The ASTM D4684 MRV test is used to determine the viscosity of an oil after a
45-hour soak and cooling to test temperature by measuring the yield stress,
The test is used to evaluate pumpability and viscosity of engine oils at low
temperatures. The test covers thé measurement of the yield stress (0 <y < 35.
max) and viscosity (60,000 cp max) of the engine oils after cooling at controlled
rates over a period not exceeding 45 hours to a final test temperature between

- -10°C and -40°C. In the MRV test, an engine oil sample is held at 80°C and

then cooled at a programmed cooling rate to a final test temperature. A low

torque is applied to the rotor shaft to measure the yield stress. A higher torque

is then applied to determine the apparent viscosity of the sample. The viscosity
measurement is made at shear stress of 525 Pa over a shear rate of 0.4 to 15

s,
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-2 < ' ANALYTI CAL DETERM NATI ON A- NEUTRALI ZATI ON OF
ALKYLPHENCL Conversion % al kyl phenols In a first
step, the product obtained at the end of step Ais

di al yzed through a nenbrane: 5 the phenate salt stays
i nsi de the nenbrane and after elinmination of the
solvent, it is weighted (¥hhe v

Component : Lubricating Oil Formulation
| | ! I
Polybutene bissuccinimide (wt %) 8 8
| Zing dithiophosphate (wt %) 1.08 1.08
Calcium sulfonate (wt %) 1.36 1.36
1| Oxidation inhibitor (wt %) 1.40 1.40

Product of the invention®

Example 5 (wt %) _ 1.80 |
Comparative Example B (wt %) 1.93
Corrosion inhibitor (wt %) ‘ 0.40 0.40
Antifoam agent (wt %) 0.0030 0.0030
Viscosity index improver {(wt %) 6.00 6.00
Base oil/Group I (wt %) QSP100 QSP100
(Fortum)®

 Performances analyses (ASTM 4684)

MRV yield stress : 0<y<35 35<y<70
pass ' fail
MRYV viscosity (cP) 30855 33780

:QSP ~ Quantity sufficient to provide 100 wt %
Quantity of overbased calcium hydroxybenzoate load is such as it provides 56 millimole
calcium per kg of the Formulations I or H.

-5 For Example 5, the calculation is the following:

40,08 x 56
10000

0.224 x 100 , _
——————— = 1.80% of overbased calcium hydroxybenzoate of Example 5.
1242 %

= 0.224 quantity of calcium required per liter
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Xyl ene and the unreacted al kyl phenol nove through the
menbr ane xyl ene and the solvents wutilized are

el i m nated by vaporization, a weight M2 is obtained. %
Conversion = M x 100 M. + M2 10 B. CARBOXYLATI ON:

The product obtained at the end of step Bis acidified

by Tiedesdts| o TiabledViitdicatt that the taddit:@cdmposflt;on of the present
etra- i nflexio

but vyl ai [ d
ol HEDtar BN B gBlOni Srtbescd alihyik peReefpase rfesent
( Vwhidf2gortaing aslpastbnealiiox fylawé@mﬁaemg flofn Gfd © fouldSarbon
dlc?rbox uri zed benzoic acids. Third

lic acjds an
Qs d%'PFOé@ﬁ yiseesity ?!ﬂ\% MRIALIS varsys & galsiheresbased
5V2 ,alN&ydfoQ BerzoasRAergBnWhiKPdb8s A6t d%%ﬁ’ﬁtleas@one carboxylate
thCATICN STEP UP PHASE: The | evel
hy&? 9Yias Femongde dowrcageqneatemsed t hr ough t he met hod

as above except no 20 acidification by hydrochlorlc

acifl _because t t, has alread een i dif]

o TP arRES By BSedsl AU e R heRr I il i o ARsd Formitation
metabadeviebfroreaboot 15w Zap millinoles @éhtﬁlhﬁpé?fkgtd”f%é formllation.
material 25 A "residue" (calcified part) stays inside
the nmenbrane Dialysate: non calcified part (unreacted
al kyl phenol and diluent oil) noves through the
menbrane 2) Analysis of residue It contai ned calcium
carbonate, Ca phenate, Ca sul furized phenate, Ca

hydr oxybenzoate and 30 sulfurized Ca hydroxybenzoat e.
After elimnation of solvent, the residue is weighted.
After acidification, the quantity of phenate and

hydr oxybenzoat e are determ ned through a
potentionmetric nmethod. Determ nation of cal cium
carbonate. A known quantity of final product is
acidified, the -organic
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phase contai ns hydroxybenzoi c acid, al kyl phenol and
sul furized derivatives thereof. After 35 elimnation
of solvent (of this organic phase), the quantity of
cal cium carbonate is obtained by difference: weight
of starting sanple mnus weight of this organic phase
after elimnation of solvent and correction. 3)

Anal ysis of dialysate Diluent oil and al kyl phenols go
through a silica colum to separate al kyl phenol s and
diluent oil. 40 Quantity of al kyl phenols is

determ ned by difference of weight. 38 PERFORMANCE
Lubricating oil formulations (I and Il1) for autonotive

epgine oil (AEQ applications were prepared with
Cichllfs

1

2.

le 5 and Conparative Exanple B as shown in Table
I'V. The additive conposition from Exanple 5 and

Conparative 5 Exanple B were added according to the w
0% | APIOSPRRIGF Prarsing an/oveEhased alaling eartomelals

exa . .
& S?é@gt&%%ﬁz&?a%% Wﬁ:%lr@\ﬁ\@rbﬁ‘?rﬁl%éb[fﬁ%kggne

t% 3rade VB0 at - 35C~ The AS
MRV eagbtimetal aikdhydroxdegrnmoniaer a Rextureselcalkalineotartinmetal

by TR BBHo B R U pSREOSy A BBl e

Iev altotal eixureys i R)ﬂltjl_yﬁr@@@emt@aiesdnmallﬁﬂpmi,mﬁtmh |n®13(¥ excess
ow tepper at ures. e test, covers the peasurenent of . .

t he %?@EE”% AR @?@ﬂlﬁsﬁ aé‘ds%ﬁe?ﬁﬁﬁeé}?ﬂﬂs Pg%@@ﬁw material in
( 60119@Pre%6né@69 aﬂéaét%eeéwwﬁylig'dcﬁj REVirRg fréRCOND Blir

controlled rates over a peri'od not exceeding 45 hours
t o &aronatomesand @ ppleent splected fraache grogcansistingoat, arppatic

t he [ [ i d nd
15 ook, A BRE DS R RishorRhpls o sielieS
t esthdreafperature. A low torque is applied to the
rotor shaft to nmeasure the yield stress. A higher
torque is then applied to determ ne the apparent

vi sdbeiprycests ddeerdiagriy €laimhe wheseinihé procesa sucamedbut
at, shear zég&_ss of 525 Pa over a shear rate of

mad £
0. 4M%ARENCE P
The process according to claim 1 or 2, wherein the process results in an

overbased alkaline earth metal alkythydroxybenzoate having less than 3

volume % crude sediment.

“The process according to any one of the preceding claims, wherein the
process results in an overbased alkaline earth metal alkylhydroxybenzoate

having less than 2 volume % crude sediment.

The process according to any one of the preceding claims, wherein the
process results in an overbased alkaline earth metal alkylhydroxybenzoate

having less than 1 volume % crude sediment.
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Tabl e 1V Conponent Lubricating G| Fornulation |

"Pol ybut ene bi ssuccinimde (t %9 8 8 Zinc

di t hi ophosphate (vt % 1.08 1.08 Cal cium sul fonate
(WMt %9 1.36 1.36 Oxidation inhibitor (vt % 1.40 1.40
Product of the invention8 Exanple 5 (mt % 1.80
Conparative Exanple B (wt %9 1.93 Corrosion inhibitor
(vt 9% 0.40 0.40 Antifoam agent (wt % O 0030 0. 0030

6.u1 1 TRPstiodsbEctaldby gy ot e‘ﬁ%f%gge hg Piifier Wherein the

Per bosrvagee siialag yéaﬂﬁ nﬁé’s&T bxpidhzvak] hssd TESBirom
O<y<35 35<y<70 pass fail viscosity (cP) 30855
337@@0Uta251%P antity sufficient to provide 100 wt %

bQuantity of overbased cal ci um hydroxybenzoat e I oad IS

such as it provides 56 mllinple cal¢ium per
7-t he TREMRRFaRSi A5serding fo 2y ang-gt thmamcan@ C'a!fﬁ% witerain the

cal Bbdbkel alkgind afi MM ARy diBxfontoafe BANO TENNGR

quantity o CI umreqwre per
1. 86bs>ldif3Qﬂ/f@r4fﬁlsed cal ci um hydroxybenzoate of Exanpl e
5. 12.42%

8. The process according to any one of the preceding claims, wherein the
overbased alkaline earth metal alkylhydroxybenzoate has a TBN from
about 100 to 250.

9. The process according to any one of the preceding claims, wherein the
overbased alkaline earth metal alkylhydroxybenzoate has a TBN from
about 140 to 230.

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

alkaline earth metal is calcium or magnesium.

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

alkaline earth metal is calcium.

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.
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40 The results of Table IV indicate that the additive
conposition of the present invention conprising a
cal ci um over based al ky[ hydr oxybenzoat e det er gent

whi ch contains at |east one carboxylate salt, having
fromone to four carbon atons, inproves viscosity at
| ow tenperature versus a cal ci um overbased 5
aIkthydroxybenzoate det ergent whi ch does not contain

car tpég(g%?caﬂ?gar brcﬁég g any %@%}9{)&@ gec]mg c a?nqg val%jerfeﬁl e
al k)élmgf@bﬁwgm?l%héﬁol% il [inéﬁldal'kﬂ rBﬁp ﬁﬁ@ng from about 12
formulation at a [evel from about I

m | 19 ABIcasbanatemsHepived &r@nbthetméym@ﬂzﬁnoatqf@myleme
CLAIMS 1. A process for preparing an overbased
al kaline earth netal al kyl hydroxybenzoate, said

150r 0d B8 PTRRRSACSPIING tncamaaneof the nipreding elairsarwheraistthe

NGB0 08 M DDLU s v

al k¢ pbeadion ddaed on the total nixture of

al kyl hydr oxybenzoat e and al kyl phenol, with a nol ar

excess of alkaline earth nmetal base and at | east one
16aci dihe preeadsaxicoglingtoeanyabneé of claines pie$znekerein the alkyl

car BRHRLGTRE A iPhen6UR auiren il gAMoLy § carbon
conatagshd.ng of aromatic hydrocarbons, aliphatic

hydr ocar bons, nonoal cohols, and m xtures thereof. 2.
The process according to Caim1l1, wherein the process

171 s Thelpréskssccbiing ﬂ@%rﬁ}kﬁﬁ@ﬁcl@fnsﬁﬂ td ¥2 ang 16 Migerein the
process accor dleb%gylgg claim1l or wherein the process

res alkUEQWOHP&f.th I IEY: @g@nqﬁ@d@&ﬂﬂ grous having from about
al kgltgy;@ e having less than 3 volune %

crude se |nent "The process according to any one of
t he preceding clalns wherein the process results in

183N PHERGERY LA H7 drib SRUA 1/ DV Sy PRIGREG
* the alkyl group of the alkylphenol is a branched alkyl group having from

about 9 to 24 carbon atoms.

19.  The process according to any one of claims 1 to 14, wherein the alky!
group of the alkylphenol is selected from the group consisting of C14-Cis,
C16-C13_ C13-C3o, Czo-ng, 020-024, Cgo-Czs and ng-Cza alky] and mixtures

thereof, and is derived from normal alpha olefins.

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 alkyl containing about 12 carbon atoms.

21.  The process according to any one of the preceding claims, wherein the
alkyiphenol is up to 25 mole % of the total mixture of alkaline earth metal

alkylhydroxybenzoate and alkylphenol.
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22

- 23

24

25

26.

27.

28.

29.

30.

having | ess than 2 volune % crude sedinment. 5. The
process according to any one of the precedi ng clains,
wherein the process results in an overbased al kal i ne
earth nmetal al kyl hydroxybenzoate having less than 1
vol ume % crude sedinent. 42 6. The process accordi ng
to any one of the preceding clains, wherein the

over based al kal i ne earth netal al kyl hydroxybenzoat e
has TBN from about 250 to 0. 7. The process .
oo SPaPFRFEED AL/ ABREIO AT, o1s B8 BEFGRGTE AR WRET IR the

t healkgMﬁéﬁ@S@dp% K8lmdle % af tHe toRfl Atixture of alkaline earth metal
al kyl mdroxybenzoate has a TBN from about 300 to 400.

8. FkWhydiexenzeatennd Alkyirberdly one of the preceding
clainms, wherein the overbased al kaline earth netal

al ky| hydr oxybenzoate has a TBN from about 100 to 250.
9. YhePmasss sscordimngrigiany ans diihe prrceding fiaings: wherindhe

cl al,ug; i ; : aline earth netal
alky§ﬁ§é$%§§ﬁt Z%%?gmﬁ%?&ﬁ&@@%o?k%h] about 140 to 230.
10. The process according to any one of the preceding

cl arps ﬁrd/&égé %b@onﬁh@ to Hﬁdeﬂﬁ tﬁé@lf _ laitis, GNeFdiH Be
or maghesium 11. The process according to any one o

t hecgrbexyigiatiyl islselented fkhey tbie grourecormistmgiaf @cete abid, formic

of gt FeBROK 4R AR RRLRR RS R o oup of
the al kyl phenol is a linear or branched alkyl or a

or oLt Brcess pERARA8 Sy BRcoT e BleburRicdaf, hirete
wheecarboxyliceacidisfytmigaelth aoktid A¢id af kixtpharthbrdos. a

i near al kyl group having fromabout 12 to 40 carbon

atoms. 43
The process according to any one of the preceding claims, wherein the

carboxylic acid is a mixture of formic acid and acetic acid.

The process according to claim 26, 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.

The process according to claim 26 or 27, wherein the mixture of formic
acid and acetic acid is in a weight ratio from about 0.5:1 to 4:1, formic fo

acetic acid.

The process according to any one of claims 26 to 28, 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.

The process according to any one of claims 26 to 29, wherein the mixture

of formic acid and acetic acid is in a weight ratio of about 1:1.
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14. The process according to any one of the preceding
clains, wherein the alkyl group of the al kyl phenol is
a linear alkyl group having fromabout 12 to 40
carbon atons derived fromthe polynerization of

et hyl ene. 15. The process according to any one of the
precedi ng clainms, wherein the alkyl group of the

al kyl phenol is a linear al kyl group having from about

418 0 30 carbaon atons. 16. The process according t
310y THR @RS AR FEarubine AL elfiotaiie BRiTe. igeh e
t hesallvéit ipkeleted o the graUpecorRisting of kplehe hdetHzgoRtoluene,
| east 9 carbon atonms. 17. The process according to
anyCyieheang; aistayvinexanol angdiixiestiaradta the al kyl
group of the al kyl phenol is a branched al kyl group
having fromabout 9 to 40 carbon atons. 18. The
32pr 0£BS ProEss gAY NG oY Hfeolbihedrasering clagng. whergindiig
- 17, j e g ; is a
br aﬁ%‘ggﬁc}q %FX’?PEQ?%E%&% ﬁ%gﬂ%g?nmg’ég’jﬂ%%@ﬁ%%% ar bon
atons. 19. The process according to any one of clains

331 t’@h%ﬂ)rod@%@%%b&ro‘iﬁbetoaéryﬂ)ne of t%?r@cf:edi cl%ld?é’,'vﬂ%b?@iﬁ'the

I's selected fromthe group consisting of Cl4-Cl6,

Clesatygnt icagnigBoe of2ge2 2andeaethandl, C20- C26 and

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

fromnormal al pha ol efins. 20. The process accordi ng
34t 0 Ampyodurd poddusiedi bysthe procedss, ofvangramerofithe pegdeding daiosp

of the al kyl phenol is a mxture of Iinear alkyl having

fromabout 20 to 30 carbon atons and branched al kyl
35 confdirecess fabpigpalting eardyenbagedralkalipe earthenpiebcess

acc ' i.ng. cl ai ms, wherein
¢ ne P RobadiboaRe Sal ploBsPREREADE; L e T oc a
m xture of alkaline earth netal al kyl hydroxybenzoate
and,al . ) rdi .
one2breaeRg Blnihonei RBIR SR hARE & SioPlct B 2l
I S up netalld@kyiphentepf the total m xture of al kaline
earth net al
b) Carboxylating the alkali metal alkylphenate obtained in step a) with
carbon dioxide so that at least 50 mole % of the starting alkyiphenol

has been converted to an alkali metal alkylhydroxybenzoate;

¢} Acidifying the alkali metal alkylhydroxybenzoate obtained in step b)
with an aqueous solution of a strong acid to produce an

alkylhydroxybenzoic acid;

d) Contacting the alkylhydroxybenzoic acid in step c) with at least one
carboxylic acid having from about one to four carbon atoms;

e) Neutralizing the mixture of alkylhydroxybenzoic acid and the at least
. one carboxylic acid from step d) with an alkaline earth metal base and

at least one solvent selected from the group consisting of aromatic
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al kyl hydr oxybenzoat e and al kyl phenol . 23. The process
according to any one of the preceding clains, wherein
the acidic overbasing material is carbon dioxide. 24.
The process according to any one of the preceding
clainms, wherein the carboxylic acid is selected from
the group consisting of acetic acid, formc acid,
propi onic acid, butyric acid and m xtures thereof.

25. The a one o ce
or ai movolicaRET. BERE GRS, ShoBlocngfe, h HiryRet
acet i ¢hareof] toform x4 dikabnd Baitﬁﬁ‘fetal?@kyllﬂtﬁowmaéte and at
accorg%£% to an one of the preceding clains, wherein
t he esawa"@ ing iegrth anefahearpardicsicld salkiadaci d and
acetlc acid. 27. The process according to claim 26,

n the n1ﬁ{ure of formc acid and acetic acid is

\%fe&?ﬂS"P% cAlkaliin egsiumetnl aliyifygranenzoats figm seg
acet | £e) @ d malEr odis R Af@fe BARATHAAGLALR SMPAfTbAk e

erein the mxture o ormc acl and acetic
aC| d isidinoverhasiggmatarialdn theophesboce obthe: at least one alkaline

oy ofahBmaaEtdoRit ko (5 96R 87 Al At ek
; ?:3 m from:t’h@ garodp aonsisingof fg?&tngmtygrmz?fﬁs, g?ﬁaalicgg
The pﬁas r@@@f' omr'ﬁal%?éo'a GUpresAngres. 26 1o 29,
wherein the mxture of formc acid and acetic acid is
tio 1. The process

in ut 1:1. 45
36.acc %P'ﬁ%eﬁ%o ﬁ'g’i“"&bgés @'ﬂ?'?héofﬁpﬁ%'al|eﬂg"%t5\9 € &kFRTei n

t hegoletlty Rl chidessddigka@. from the group consi sting of
xyl ene, nethanol, toluene, cyclohexane,

2-ethyl hexanol, and mi xtures thereof. 32. The process

37.accpidbigesd addbrd Wl@eco ‘Han‘h% oY 56, %éi@lncthé'rﬂb’ceém§ E:Sl‘riéd
the solvent is xylene, nethanol, 2-ethyl hexanol

m xauire the aksesee of salfurThe process according to any one
of the preceding clains, wherein the

38. The process according to any one of claims 35 to 37, wherein the process
results in an overbased alkaline earth metal alkylhydroxybenzoate having

less than 3 volume % crude sediment.

39. The process according to any one of claims 35 to 38, wherein the process
~ results in an overbased alkaline earth metal alkylhydroxybenzoate having

less than 2 volume % crude sediment.

40.  The process according to any one of claims 35 to 39, wherein the process
results in an overbased alkaline earth metal alkylhydroxybenzoate having

less than 1 volume % crude sediment.

41.  The process according to any one of claims 35 to 40, wherein the
overbased alkaline earth metal alkylhydroxybenzoate has a TBN from
about 250 to 450.
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solvent is a mxture of xylene and nethanol. 34. A
product produced by the process of any one of the
preceding clains. 35. A process for preparing an
over based al kaline earth netal al kyl hydr oxybenzoat e,
sai d process conprising: a) Reacting al kyl phenol with
an al kali netal base to produce an alkali neta

al kyl phenate; b) Carboxylating the al kali netal

| k henat e obt ai.ned in step n_di gxi de

4, TR PR RAEEAI0 T p BDS Pt Bt s se ARl Beno

has dvegiasedrelihe éatth rﬁétaﬁéikﬁh?dr@iﬁy@énzoate has a TBN from
al kyl hydrox benzoate; c) Acidifying the al kali netal

al kyAPRUHPX oate obtained in step b) with an
aqueous solution of a strong aci dto produce an
al kyl hydr oxybenzoi c aci d; nt act i

435 KYIheRIPEsSARGEREIIRG I pay Pﬂe 91‘ e\@m§ SWQ r}Zath@astheone
car *b%bﬂ%s%ﬂ%ﬂ%a%n?%‘éhﬂQnétEPan?ng : e%§ruio%té RAE 2 SBNPRImM

at ons utralizing t

al kyabbutlt@Xicb2eo0i ¢ acid and the at |east one

carboxylic acid fromstep d) with an al kaline earth

nmetal base and at |east one solvent selected fromthe
44gr oUpequasesstaqugrding tr anpone ofi6lalgs Bd dadBowberein the

e PugioeSel SHeiie SRR MarA AR SR e 'S 8RPrrom

al kybbytt4xoE3zoate and at | east one al kaline earth
metal carboxylic acid salt; and f) Overbasing the
al kaline earth netal al kyl hydroxybenzoate from step

45( e) Thietgroeessdqzording esanpdnabkelaine 38 &6 #h, whtrelin thasslkaline
and at | east. on aci di ¢ overbasi ng material in the

pr e §8HB NGl @W@Fcé{mloéﬁﬁgr@ﬁlém&l kaline earth metal

carboxylic acid salt from step e) and a sol vent
seI ted fromth consistin f omati ¢ ,
460y T BERBES SRPIIRGIS 81 FORPHERITHAS (o A5 uhrER Becikaiine

and Btk tnvétapistdarignl - 36 The process of claim 35,
further conprising elimnating the excess

47.  The process according to any one of claims 35 to 46, wherein the alkyl
group of the alkylphenol is a linear or branched alkyl or a mixture of linear
and branched alkyl groups.

48. The process according io any one of claims 35 to 47, wherein the alkyl
group of the alkylphenol is a linear alkyl group having from about 12 to 40

carbon atoms.

49.  The process according to any one of claims 35 to 48, 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.
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sol vents and crude sedi nents. 37. The process
according to claim35 or 36, wherein the process is
carried out in the absence of sulfur. 38. The process
according to any one of clainms 35 to 37, wherein the
process results in an overbased al kaline earth netal
al kyl hydr oxybenzoate having |ess than 3 volune %
crude sedinent. 39. The process according to any one

50bv e BRSPS Asrpi b F bl bl Calfig P e, i p 2
havigraup dfethe atkyipheloviglaliresiaikylgoupaivingfrom4doull 1@ to 30
process according to any one of clainms 35 to 39,

whe PR #H@MSr ocess results in an overbased al kal i ne
earth nmetal al kyl hydroxybenzoate having less than 1

5Tany 1RO AOREIREIE W06 ohSRERS8 ol JHTEiSBg a1/
al KghdupRoraf bikylBHeRbl ldBbAYSiPHN BEAARINPS 18ad Ftarbon

rom about 250 'to 450. 47 42. The™process "accordi ng
to a@lomwne of clains 35 to 41, wherein the overbased
al kaline earth nmetal al kylhydroxybenzoate has a TBN

from about 300 to 400. 43. The process according to
52any Thaeregessiagcandimbto anyone ghdawiand’d ed7 and Sdaeharein the

P ol g of e Pl ghorts SR REARAIRARHG Bt 8 about

any9dod0afarisdreatoms35 to 43, wherein the overbased

al kal i ne earth netal al kyl hydroxybenzoate has a TBN

from about 140 to 230. 45. The process according to
53any The@radesslaacomlikbtot anyidne ohelaies35 tved 3l Fahmdh 52, wherein

earth tal is | ci,um.or magnesi u 46. The proces
e cBATRY Sro el P Al ol Rk Bielied alko! R e gom
al kabbir® to 24 carbon atoms.

54. The process according to any one of claims 35 to 49, wherein the alkyl
~group of the alkylphenol is selected from the group consisting of C14-Cyg,
C15-C13, C18-C3o, Czo-sz, Czo-C24, Czo-Cza and 020-023 alkyl and mixtures

thereof, and is derived from normal alpha olefins.

55.  The process according to any one of claims 35 to 47, wherein the 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.

56. The process according to any one of claims 35 to 55, wherein the
alkylphenol is up to 25 mole % of total mixture of alkaline earth metal

alkylhydroxybenzoate and alkylphenol.

57.  The process according to any one of claims 35 to 56, wherein the
alkylphenol is up to 15 mole % of total mixture of alkaline earth metal
alkylhydroxybenzoate and alkylphenol.
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earth nmetal is calcium 47. The process according to
any one of clains 35 to 46, wherein the al kyl group
of the al kyl phenol is a linear or branched al kyl or a
m xture of linear and branched al kyl groups. 48. The
process according to any one of clains 35 to 47,
wherein the al ky! group of the al kyl phenol is a

i near al kyl group having fromabout 12 to 40 carbon

5635 The BEesmapeP R oo O I8l s oE it e

|s avérbaeiay rahteyibl tgrcatlmrhaumdg fromabout 12 to 40
carbon atons derived fromthe polynerization of
et hyl ene. 48 50. The process according to any one of

59cl aiThe pS@cdss at8ordiitetoeany drieofadiHiyrs 35}’@5& viiertinghe

aIk a li r. al rou vi ng from ap

5 Lobas s iseledd frodthbardup PReaRindidateli gt formic
anya@tﬂepl‘éfpidﬂl@éﬁﬁ Betyfi®adid; aN@ﬁ‘F)&hl‘ésttHSreﬁlf kyl ~ group
of the  al kyl phenol 15 a branched al kyl group having at

| east 9 carbon atons. 52. The process according to

60any TRe gréﬁesgla%baﬁj.ﬁqitotﬁﬁn@muéiﬂnsvﬁﬂoes@ wHtgeinahky!

group of the al enol” i s a branched al kyl group
hav pw@oxylmﬁ% rmm‘- acid, agetie peidor apisiwses YRredrhe
process according to any one of clains 35 to 47, 51

and_52, wherein the alkyl group of the al kyl phenol is
61a bif hAER®ssIAGPrdIteRNYANe e daigi 35l wharsinghe

car RR-id B ny one of

cl a?%@og@ toI % \r/u-w&e}rﬁree?é]fq?ﬁ@%zﬁ% ﬁ.ﬁ}{&%@%{ﬁp&o t he

al kyl phenol is selected fromthe group consisting O

Cl4 , -
2G4 Brocs G S Blind i, Sk Eine A2 41 oA 568 and
der acadt daidin tn(asrwelghtan‘ahbdromwh aboutd). 1350 0et, jomaie ¢s acidic

accorgl ng to any one of clainms 35 to 47, wherein the

aIk

63. The process according fo claim 61 or 62, wherein the mixture of formic
acid and acetic acid is in a weight ratio from about 0.5:1 to 4:1, formic to

acidic acid.

. 64. The process according to claim 61, 62 or 63 wherein the mixture of formic
acid and acetic acid is in a weight ratio of from about 0.5:1 to 2:1, formic

{0 acetic acid.

65. The process according to any one of claims 61 to 64, wherein the mixture

of formic acid and acetic acid is in a weight ratio of about 1:1.

66. The process according to any one of claims 35 to 65, wherein the solvent
is selected from the group consisting of xylene, methanol, toluene,

cyclohexane, 2-ethylhexancl, and mixtures thereof.
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group of the al kyl phenol is a mxture of |inear alkyl
havi ng from about 20 to 30 carbon atons and branched
al kyl contai ni ng about 12 carbon atons. 56. The
process according to any one of clains 35 to 55,
wherein the alkylphenol is up to 25 nole % of total
m xture of alkaline earth netal al kyl hydroxybenzoate
and al kyl phenol . 57. The process according to any one

a-0f [ i . I '
G Y oo beoRing 857 e P8t KL B8 el 4R deen
- al kysé kyldnexybthanok Lecstayitieadrio)) grivairbires #réd, The
process according to any one of clainms 35 to 57,
wherein the acidic overbasing material is carbon

6&di oXiiheeprobéss ddwrging ¢@ any ane of diairgs 86 taBy, wherelf the solvent
cl ai,ms 35 tom58, V\,hergi n.the carboxylic acid is
sel BRSNS AT XYeNYABE BeBHY st i ng of acetic acid,

formc acid, propionic acid, butyric acid, and
i xt,ures, thereof., 60, The process accordin a one
6 * & eRChs OB gCash B IaPorRey SEA I LS S IoPY.s
formc acid, acetic acid or m xtures thereof. 61. The
rocess accprding to any one o lainms 35 to 60,
"hnertpiopRetor errr it ousbassakafartimatal of i o
aci Gligldee8blefzadtbdsaid procERs cBRfFRMY; according to
claim6l, wherein the m xture of formc acid and
acetic acidis in a weight ratio fromabout 0.1:1 to

100:3}, RédtHgCalkpiFsridl nWeth a#CAIRali P3tal BRSe RS pERiBiSe an alkali
accordi n%ét 0 claim61l or 62, wherein the m xture of

f or mi cmeted iptkylphgnateet i c acid is in a weight ratio from
about 0.5:1 to 4:1, formic to acidic acid. 64. The
process according to claim6l, 62 or 63 wherein the
m x byr@amboxylating the alkalimetal aflgiphenatecoltainediin stepvai vgitit

ti f,f t,0,5 1t 1 ' t ti
ot . ook ABGRRA et Btparthdipols, anihe sierfrd ERidphgnol
61 to b bediesstiveriel @o BhodikHlignetal alkylhydroxybenzoate;

¢) Acidifying the alkali metal alkylhydroxybenzoate obtained in step b)
- with an aqueous solution of a strong acid to produce an

alkythydroxybenzoic acid;

d) Neutralizing the alkylhydroxybenzoic acid from step ¢) with a molar
excess of an alkaline earth metal base and at least one solvent
- selected from the group consisting of aromatic hydrocarbons, aliphatic
hydrocarbons, monoaicohols and mixtures thereof to form an alkaline
earth metal alkythydroxybenzoate;

e) Contacting the alkaline earth metal alkylhydroxybenzoate and alkaline
earth metal base from step d) with at least one carboxylic acid having
from about one to four carbon atoms in the presence of a solvent

selected from the group consisting of aromatic hydrocarbons, aliphatic
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of formc acid and acetic acid is in a weight ratio of
about 1:1. 66. The process according to any one of
clainms 35 to 65, wherein the solvent is selected from
the group consisting of xylene, nethanol, toluene,

cycl ohexane, 2-ethyl hexanol, and m xtures thereof. 50
67. The process according to any one of clains 35 to
66, mherein the solvent is xylene, nethano

2-eth e

accor | B&é'?lsy(?]gon@ O%qieszilaﬂr}@q{%%&[r ° g%re Trhgjr frﬁ rﬁn@(ture
sol verdf alkﬁlna eartictrmetel akyHGytimxgbambat@ah@at)leasﬁ@ne Akaline
pr oduct rodg’ﬁed b}/%lt he ﬁess of any one of clains

35 to Mdparing an over based
al kal i ne earth net aI aI ky[ hydr oxybenzoat e said

g{ E ﬁ@ﬁgﬁ%&%i@%g%ﬁ%ﬁ eggl H'j%y ToX ater}rom step e)
al kyl phighangsiadexdeas 'épébklaﬁﬁé Berth Afatal terlel adﬂ%t%ast one acidic

al kyl phenate obtained in step a) wwth carbon di oxi de
so t haveghasingBets@l ifolhe presencehef the at lsastone Rikalineaaith

e PRGar CAKBIEL AP ANt Gkb TBhAla soly

al kyl Ry aroxy Dongs 7 A G splected from the

al kyI tydmmzq:basm@mf@robtaﬁbmﬁdmcaerﬁpaﬁ])hatiwhybrc&iarbons,
aqueous sol ution of a tro ]gd to produce an

al kyl HY %Pﬁ%&\"&' X Lﬁesﬂ?erﬁﬁut ralizing the

al kyl hydr oxybenzm c acid fromstep ¢c) with a nolar
1excess of an al i rth metal bgse and at | east
Tone Bepoee & el Qs cob B mnauis e RCass
ar ogglvests Rrdr#Gade bedimen®d.i phati ¢ hydrocar bons,

nonoal cohol s and m xtures thereof to forman al kal i ne

earth netal al kyl hydroxybenzoate; e) Contacting the

722l KThé procRs idacomeiirt) toaédeJr’ﬁeldf SARETE AT € \ivteml thalprddsss

73.

74.

75.

76.

earth nmetal base from ste tp with at |east one
car Boaiecoudndne abserise ofriflibbout one to four carbon
atons in the presence of a sol vent

The process according to any one of claims 70 to 72, wherein the process
results in an overbased alkaline earth metal alkylhydroxybenzoate having
less than 3 volume % crude sediment.

The process according to any one of claims 70 to 73, wherein the process
results in an overbased alkaline earth metal alkylhydroxybenzoate having
less than 2 volume % crude sediment.

The process according to any one of claims 70 to 74, wherein the process
results in an overbased alkaline earth metal alkylhydroxybenzoate having
less than 1 volume % crude sediment.

The process according to any one of claims 70 to 75, wherein the
overbased alkaline earth metal alkylhydroxybenzoate has a TBN from
about 250 to 450.
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selected fromthe group consisting of aromatic

hydr ocar bons, aliphatic 51 hydrocarbons,

nonoal cohol s, and m xtures thereof, to forma mxture
of al kaline earth netal al kyl hydroxybenzoate and at

| east one al kaline earth nmetal carboxylic acid salt;

and f) Overbasing the al kaline earth netal

al kyl hydr oxybenzoate fromstep e) wth a nolar excess

e R T

over basi resence o
one cakeResed alledine earthrhetal alkylbgdnolkyberapiate bas &t TBN from

step,e a | vent selected fromthe group
conﬁbgz"t ﬁ@jtﬂ“@f?omﬂi ¢ hydrocarbons, aliphatic
hydr ocar bons, nonoal cohols, and m xtures thereof. 71.

Th f claim?70 f . i s .
781 AR PR #r50E BRI Bk i DR R DD AoNEETIHR <

72. olBmaRee f&find @afththad! AiRyIRTIroRPSerfloatd RASE THN #Bm
wherein the process is carried out in the absence

71,

of SBPHLT00 tp250rhe process according to any one of
claims 70 to 72, wherein the process results in an
overbased al kali ne earth netal al kyl hydroxybenzoate

9avilhg proeass agearding W aaneneot clatles €8dp ABnwheran thene

pro
-whe

?ﬁéﬁ)&@%@ ARG chifth Wtaf@&ylﬁidr%&%é@oé% ﬁ%s 4%8 from

ernt process resu an’ over based al'kalin

ear whouet4 toal230| hydr oxybenzoate having |ess than 2

vol une % crude sedinment. 75. The process according to
any one of clains 70 to 74, wherein the process

80r esUheprocessracovding sednnbhabf dainesi7d ko @81 wherein the alkaline

81

82.

83.

84.

al k Iﬂﬁdrqﬁib%g@ate having. less than | volunme %
crud@ RCACHEN OFFAGESEL s according to any one

of claine 70 to 75, wherein the overbased al kali ne

gggtl'ﬂg ﬁé@ss%@ﬁlcméj {4 3P &hé 6f ct.:lgin;]sa% %o gg,NwRér%rlR thaebeﬂk'éline

earth metal is calcium.

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

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

The process according to any one of claims 70 to 83, wherein the alkyl
group of the atkylphenol is a linear alkyl group having from about 12 to 40
carbon atoms derived from the polymerization of ethylene.
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77. The process according to any one of clainms 70 to
76, wherein the overbased al kaline earth netal
al kyl hydr oxybenzoate has a TBN from about 300 to 400.
78. The process according to any one of clainms 70 to
77, wherein the overbased al kaline earth netal
al kyl hydr oxybenzoate has a TBN from about 100 to 250.
79. The process according to any one of clainms 70 to
78,-wherein the overbased al.kal.in art.h t al

5., Yihiaesss aevsfid ABY She hating 7o issanieieh e 2y
80.grohe optrecslkEphaes ih Ngedroalyf groueh@fing frahiaboifl 18do 30
79, wherein the alkaline earth netal is calciumor
nmadi®eRAOMB. The process according to any one of
clainms 70 to 80, wherein the alkaline earth netal is
cal.cium 82. The process accqrdi ng

. to any one  of
86.c| alhasPragessageerdiggde any ongof glaimpe 70de &%W@fer% the alkyl
al ' ' - or .
of SfoBRBrHe A BhondlR74 bfncHibAKIaioBb Bifinglat ool S bien

aca@eibng to any one of clains 70 to 82, wherein the

al kyl group of the al kyl phenol is a linear alkyl

group having fromabout 12 to 40 carbon atons. 84.
87.Thel ey osess acwwding g any oarwf slaéme 70db &2and7&6 wbess) the

wh ' e | . Of Kk L. i

1 ) Beorte Sy Fis ¥ vaPad) Gl A8 T g ghout
at @e 4Hecarbed dtsrag) t he pol yneri zation of ethyl ene. 53
85. The process according to any one of clainms 70 to
84, wherein the alkyl group of the al kyl phenol is a

88.1 i Mdmrprabéss agronding hevahnoné od Blairhe 70 td 82t 86 AAd 87ambersin
ss accaording to any .one of clains

_.86. Th
70 o 2ty GroHe, a8 e SKEPEPRIS agrangheskalkyl Greiym. pryR@ o
I S aholf 986 P2 GambdivAtodisoup having at | east 9 carbon

89. The process according to any one of claims 70 to 84, wherein the alkyl
group of the alkylphenol is selected from the group consisting of C14-Crsg,
C16-C13, C13-Cgo, Cgo'-sz, 020-024, Czo-Czs and Czo—ng alkyl and mixtures

thereof, and is derived from normal alpha olefins.

90. The process according to any one of claims 70 to 82, wherein the 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 total mixture of alkaline earth metal
alkylhydroxybenzoate and alkylphenol.

92. The process according. to any one of claims 70 to 91, wherein the
alkylphenol is up to 15 mole % of total mixture of alkaline earth metal

alkylhydroxybenzoate and alkylphenol.
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~atons. 87. The process according to any one of clains
70 to 82 and 86 wherein the alkyl group of the
al kyl phenol is a branched al kyl group having from
about 9 to 40 carbon atons. 88. The process according
to any one of clainms 70 to 82, 86 and 87, wherein the
al kyl group of the al kyl phenol is a branched al kyl
group having from about 9 to 24 carbon atons. 89. The

ro S r di . an n f,.cl ai 4 -
Gonor S PR Ring IRl 80 of afinfy i Rl Rpigh the acidi
sel evbrrbsingomatenial Braaporcdiosidet i ng O Cl14- C16,
Cl6- C18, C18-C30, C20-C22, C20-C24, C20-C26 and
C20-C28 al kyl and mi xtures thereof, and is derived

94i r omMheqrroedssaqubeding & amsondof clales PO @ 03 swhsred theng

to an

wherein the al k

f. ¢l 70 to 82, | I .
gr o&a}/ﬁxgﬁ%éc'aﬁi%*gsﬁt@ﬁ 3‘[0“?? thegroupcongisting pf ﬁ%ea?é aQige fprmic
havigagy, brsmearid, %Qtyﬁ@ acit ah@ nhiRfliréd idFegind _br anched

al kyl contai ni ng abodt 12 carbon atons. 91. The
process according to any one of clains 70 to 90,

gsMheMmieiprbbss a?dcbbﬂiﬁé‘ﬁﬁ@rl%bﬁe BPclafn® 70 10 be, Whérkir Bkal

m xture of alkaline eart

metal al kyl hydr oxybenzoat e

and carhepyisheeidlis fogmic auid, gneticesisl alcopduiendhareofany one

of clains 70 to 91, wherein the alkylphenol is up to
15 mole % of total mxture of alkaline earth netal
96a| kyhmpieenspraeethite oy ankof gaismm7 0 te95ogherglnethe

P SESRIREASA R A OB e by B0, o

ove i S car bon

di oxi de. 94. The process according to any one of

| o7¢! aifiB éngcg ds3

sel ect

5 P 0, oI B o oo o

f or acetic add ds inpr wpighhratiodfoord abbut §.r1t tteatdd1, fandic to acetic
m xtures thereof. 95. The process according to any one
of 8% s 70 to 94, wherein the carboxylic acid is
formc acid, acetic acid or m xtures thereof.

98.

99.

- 100.

101.

The process according to any one of claim 96 or 97, 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.

The process according to any one of claims 96 to 98, 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.

The process according o any one of claims 96 to 99, wherein the mixture

of formic acid and acetic acid is in a weight ratio of about 1:1.

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.
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96. The process according to any one of clainms 70 to
95, wherein the carboxylic acid is a m xture of
formc acid and acetic acid. 97. The process accordi ng
to claim96, wherein the mxture of formc acid and
acetic acidis in a weight ratio fromabout 0.1:1 to
100:1, formc to acetic acid. 98. The process
according to any one of claim96 or 97, wherein the

102, Tolehrafisa SiPrng 6 Sp B BFSlpls 76 16' 147 filkrBio B Rffivent
99. igThglems, anetbanalc 2atidyingxdrol, arynigieedtheedafi s 96 to
98, wherein the mxture of formc acid and acetic

acidis in a weight ratio of fromabout 0.5:1 to 2: 1,

1080r Mhe ;irocmeidccrdmg tb adYone thelaipOTe &5 102, crticteintthe Golvent
any .one .of cl erein the m xture of

forr'ﬁ@n%ﬁuﬁeg I%ﬂ?e@"‘i”‘é‘&@f“?s in a weight ratio of

about 1:1. 101. The process according to any one of
claims 70 to 100,, wh e|n t he sol vent |s sel ecte
106 o/t FPVHQU@rRIBé P{@C%S VANYRINe ofd 30 to 10d3-

tol uene, cycl ohexane, 2-ethyl hexanol, and m xt ur es

her.eo 5 10 The cess . accordi,n
105, A bbiertng R ST 0 AT A QURLA ansse il of

met Hlﬂi?%btlng'{vi@&!i‘éﬂyheﬁféﬁé‘ flinordmiintiof %ﬁ%vb%s%@falkalﬂa earth

The process according to any one of clainms 70 to 102,
whemetal alkdhydsexdbenzoate prapasedipye thsf pregesseorpiising

t I
oy S8 Basinbh Ak RO qRIA AU B OB bR O F BnBiure of
lcog]a_bﬁlinqe eartic omgial &ikynlgyctrombemzoammrm upfo 5(% hate %00f  of
ubricatin [ sc t of an
overlBhang: baredan e el itise OF o RiRiGiandho et and o
pr eﬁﬂ@%eh&ﬂ Wit PIBRR TRCES I AIRAIING cPHAhERS hase ghd carbon
al kal ine earth nmetal al kyl hydr oxybenzoate or a m xture

of digxigd inmsesancerpl gbleas anwawbpavm(%@h@wagéromana@o four
to 205 orﬁ%%irleihy G&Vérﬂt%%ib%keq ﬁgﬁqg Yol Gortsitidly of aromatic

m xtare o roxybenzoa
hydrocarbons, aliphatic hydrocarbons, monoalcohols, and mixtures

thereof.

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

metal alkylhydroxybenzoate prepared 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;
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al kyl phenol, with a nolar excess of alkaline earth
net al base and carbon dioxide in presence of at |east
one carboxylic acid having fromone to four carbon
atons and a solvent selected fromthe group consisting
of aromatic hydrocarbons, aliphatic hydrocarbons,
nonoal cohol s, and m xtures thereof. 106. A

| ubricating oil conposition conprising a major anmount
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at |east one alkaline earth netal carboxylic acid
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al kyl hydroxybenzoate from step mol ar excessS
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over bas ter j [ e at t

one al%&g{bl%ﬁgﬁergréﬁ?ilal ithk rb?e&n%ﬁ%? e gtf feégt ore alkglﬁ% earth
metal carboxylic acid salt from step e) and a solvent selected from the
group consisting of aromatic hydrocarbons, aliphatic hydrocarbons,
monoalcohols, and mixtures thereof.

107. A lubricating oil composition comprising a major amount of a base oil of
lubricating viscosity and a minor amount of an overbased alkaline earth

metal alkylhydroxybenzoate prepared 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;
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nmetal carboxylic acid salt fromstep e) and a sol vent
selected fromthe group consisting of aromatic

hydr ocar bons, aliphatic hydrocarbons, nonoal cohol s,
and m xtures thereof. 107. A lubricating oi
conposition conprising a major anount of a base oil of
| ubricating viscosity and a m nor anount of an

over based al kaline earth netal al kyl hydroxybenzoate
prepared by the process conprising: a) Reacting

al kyl phenol with an al kali netal base to produce an

al key i Aciamying ted &kap rstaltakyIidr&aiepeshtdiigink@ & step b)
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earth metal carboxylic acid salt; and

f) Overbasing the alkaline earth metal alkylhydroxybenzoate from step e)
with a molar excess of alkaline earth metal base and at least one acidic
overbasing material in the presence of the at least one alkaline earth
‘metal carboxylic acid salt from step €) and a solvent selected from the
group consisting of aromatic hydrocarbons, aliphatic hydrocarbons,

monoalcohols, and mixtures thereof.

108. A method of improving the low temperature pumpability of a lubricating
| oil composition in an internal combustion engine, said method
comprising operating the internal combustion eng.ine with a lubricating
oil compaosition comprising a major émount of a base oil of lubricating

viscosity and a minor amount of an overbased alkaline earth metal
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with a nolar excess of alkaline earth netal base and
at | east one acidic overbasing material in the
presence of the at |east one alkaline earth netal
carboxylic acid salt fromstep e) and a sol vent
selected fromthe group consisting of aromatic

hydr ocar bons, aliphatic hydrocarbons, nonoal cohols,
and m xtures thereof. 108. A nethod of inproving the
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- process’ conpri sing: React 1 ng aI kyI phenol th an
al kali netal base to produce an al kali netal

al ky) Reabfb@alkylphenotl 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) Acidifying the alkali metal alkylhydroxybenzoate obtained in step b)
with an aqueous solution of a strong acid to produce an

alkyihydroxybenzoic acid;

d) Contacting the alkylhydroxybenzoic acid in step c) with at least one

carboxylic acid having from about one to four carbon atoms;
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b) Carboxylating the al kali netal al kyl phenate
obtained in step a) with carbon di oxide so that at
| east 50 nole % of the starting al kyl phenol has been
converted to an al kali netal al kyl hydroxybenzoate; c)
Acidifying the al kali netal al kyl hydroxybenzoate

- obtained in step b) wth an aqueous solution of a
strong acid to produce an aIkthydroxybenzoic aci d;
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minor amount of an overbased alkaline earth metal alkythydroxybenzoate
prepared 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 ieast 50 mole % of the starting alkylphenol

has been converted to an alkali metal alkylhydroxybenzoate;
c) Acidifying the alkali metal alkythydroxybenzoate obtained in step b)

with an aqueous solution of a strong acid to produce an

alkylhydroxybenzoic acid;
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net al al kyl phenate; b) Carboxylating the al kali netal
al kyl phenate obtained in step a) with carbon dioxide
so that at least 50 nole % of the starting al kyl phenol
has been converted to an al kali netal

al kyl hydr oxybenzoate; c) Acidifying the alkali netal

al kyl hydr oxybenzoate obtained in step b) wth an
aqueous solution of a strong acid to produce an

al kydlhydr oxybenzoi cid; 60 ralizing.th
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with a molar excess of alkaline earth metal base and at least one acidic
overbasing material in the presence of the at least one alkaline earth
metal carboxylic acid salt from step e) and a solvent selected from the
group consisting of aromatic hydrocarbons, aliphatic hydrocarbons,
monoalcohols and mixtures thereof.
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