LOW TEMPERATURE PERFORMANCE LUBRI CATI NG O L DETERGENTS
AND METHOD OF MAKI NG THE SAME FI ELD OF THE | NVENTI ON
wab@ops@asent i nvention is directed to | ow t enpRPCHUSI088/087739
performance lubricating oils and a nethod of maki ng
t he same. These detergents exhibit superior
performance at | ow tenperatures. BACKGROUND OF THE
I NVENTI ON Over based detergents are well described to
LOW\IFEMPERATGRE RERPOBYEANCESL UBRICA TENGHOHe DEAFRHGENTS
addi tives ar ANDOSBTHODOF MAKING AHE BABE cat i ng
additives to provide lubricating oil conpositions that
exhibit certain de 'i d bri ' operti es.
Al kal i ne-earth neﬂ§E>E¥Q£iE¢Q§§éggﬁ%g§are al so known
as additives for engine lubricating oils. DESCRI PTI ON
OF THE RELATED ART U.S. Pat. No. 5,895,777 descrihes
Thepiwsersdnyengonis| dirgefad tq lppdemperpiurespasprppnee lubricating oifs and a
mefﬂuglacl)fl n%?&%atgg BaiBt AlesS %t&%eﬂ% e)@{iﬂmdeﬁol‘éféﬁ'fé%yﬂde @t low
ydroxy aci ds contal ning Carboxylic acids having 16 to
terdperaarddon atons. U. S. Patent Application Publication
No. US 2007/0027044 descri bes a process for preparing
an overbased al kali netal al kyl hydroxybenzoate, said
process conpri SACKOREUNE IORTHE MVENTIONet al
al kyl hydr oxybenzoate or a m xture of al kali netal
al kyl hydr oxybenzoate and up to 50 nol e % of
r Mb¥ic bperties. n such
Oﬁr%}ecﬁ@%ﬁ%knts BRSKA R8critRe td %?ﬂgﬁ btichti @bperties. Often suc

Xybenzoat e and al engl, w.th a nolar
detergans sddifiveslakeapropartienadewitthethen lubricating additives to prov%e

lubricating oil compositions that exhibit certain desired lubricating properties.

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

oils.

DESCRIPTION OF THE RELATED ART

U.S. Pat. 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.

U.S. Patent Application Publication No. US 2007/0027044 describes a process for
preparing an overbased alkali metal alkylhydroxybenzoate, said process comprising
overbasing an alkali metal alkylhydroxybenzoate or a mixture of alkali metal
alkylhydroxybenzoate and up to 50 mole % of alkylphenol, based on the total mixture of
alkylhydroxybenzoate and alkylphenol, with a molar excess of alkaline earth metal base

and at least one acidic overbasing material in the presence of at least one carboxylic acid



and at | east one acidic overbasing material in the
presence of at |east one carboxylic acidhaving from

wWor@®nss1fiour carbon atons and a sol vent sel ectkcI/I82908/087739

t he group consisting of aromatic hydrocarbons,

al i phati c hydrocarbons, nonoal cohol s and m xtures

t hereof. European Patent Application No. 1,154,012

descri bes lubricating conmpositions conprising an oil
haavimgafindrm ometar foadairionatoranahda sebieet sidcted dionbihe gomprdoasgtihg of

ariraty R SRR LR e PP Bnag bR AR sTp Rt ihe:E5t
{egaindfr. British Patent No. 1,146,925 descri bes
ubricatin

conposjtions caonprising, .as.|ubricating
Ewgeeit S aiobRPRIRPEM Naet 4 A descritien DS RNGOPORLPTS urn
comipisRigkanloPiabi st-vEardQifiSe GRIPEJIS biNEolIBIe @ véBagRd Uétergent
preferably 14 to 18 carbon atonms in the al kyl group.

cofpisingsalaremagreathexplaepsuch@s # cdpumhaliexdate substrdidiy a

di S,..asS synthesis internediates. British
h dﬁgﬁ¥%§%¥&§gg;167 descri bes polyvalent netal salts of

oi | -sol ubl e organic acids, such as sulfonic

hydr qcar hons, t.heni . d | kyl hyd b [
R85 O3 BB B PO Rag o N RS ©
luBtikdting ra?ﬁit@, ?blyﬁ)ﬁlehmnétﬂ s8ls, Gaphncul@teartium, Bhé alkylsalicylic acids

al kyl sal'icylic acids can be prepared froms qium
cmiFInganote yhancl 2aerietpsably & rol g alofes Brtg%:%@% eggoup. These
sa?tg g&g%g&g%’dﬁgh Boin thSEbrRSRRIng sDBBm saRé: a9 HhithebBAnterrediish.

e sodi um al Kyl sal'i cyl at es described in
these British patents are useful as synthetic

i.nt,e hat i ld :
BN B o4 fsspaie sttt i
sufchias bulfomicctaidratgrbois, napithgenanids or atkythydboybenzeicercelndas

des riéﬁ; .ocesses for aro i .gy ra ar boxyvlic
BT Aaaiar b et A o Ledie e 2 f PR RE The
alkAshIyRE afifienRlbe edpamatfionesodighl alkyRaligyhie acids hdcaedidg to the
cresols, nono-_and di al kyl phenol s, 525 akﬁ*i §¥°¥ﬁ .
PlosesselepErigd #pBitishgPatents os. 734,598;734,622 and 738,359. The sodium
alkylsalicylates described in these British patents are useful as synthetic intermediates for
the preparation of alkaline-earth alkylsalicylates, which are also useful as additives for

lubricating oil.

In general, the above references describe processes for aromatic hydroxy carboxylic acids
and their salts which are derived from alkaline salts of phenol derivatives, such as phenol
itself, cresols, mono- and dialkylphenols, the alkyl group having from about 8 to 18
carbon atoms, halogenated phenols, aminophenols, nitrophenols, 1-naphthol, 2-naphthol,
halogenated naphthols, and the like. The processes described above, however, lead to
products having high sediment content at high TBN that decrease product yield and

create added disposal expense. Thus, it is desirable to have a process that improves

product yield by minimizing the sediment resulting from such processes.
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carbon atons, hal ogenated phenol s, am nophenol s,

ni trophenol s, 1-naphthol, 2-naphthol, hal ogenated
woapbosales, and the |ike. The processes descripedus2008/087739

above, however, lead to products having high sedi nent

content at high TBN that decrease product yield and

create added di sposal expense. Thus, it is desirable

to have a process that inproves product yield by

m ni m zi ng the sEdMMAR Yres iiHE INVENBON uch

processes. SUWARY OF THE | NVENTION I n one enbodi nent,

the present invention is directed to a carboxyl ate

In 98¢ ShB&iineR SR preehthiyventien Brddeess tcoempbixylangddtekent prepared
al kyl ati ng a hydroxyaromatic conmpound with at | east

byghepPieesss&PMAIiPkS ol efi n havi ng from about 12 to about
30 carbon atons per nol ecul e that has been isonerized
to obtain an isomerized al pha olefin having 15-98 wt %

br anchiang aalkylatingeshydenyaeeinstis compeynd Wignatdepst @se normal
bet ween fr %gﬁb@gﬁﬁnagaev%@%@gsah 139 Yotk 36 E‘&B&péd/tom? per

produci ng an oxyar omat i c conpounc
neut r al i zi ngolele thas bisttiery isamksjteaite dbtaipdincsgragrizad elipba olefin

compound with, an al,, .metal base r.Oui

al kali met afavég kﬁ%l#(“*%ﬁgragfﬂwg g?dzaolre%féagoagﬁ)ﬁlgg%nf&rﬁogtem of
conpound; (ketwesH s aboing. ittoabaltiialwtvayeteadby padducingam
step (b) with carbon di oxide thereby producing an

al kyl at ed halkylateq hydreuyaremalis WHREPPPE aci d al kal i net al
salt; (d) acidifying the salt produced in step (c)

wWth acid to produce the al kyl ated hydroxyaronmatic .
car boxii c saitrdlizing the resulting alkylated hydroxyaromatic compound with

an alkali metal base to provide an alkali metal salt of the alkylated

hydroxyaromatic compound;

(©) carbonating the alkali metal salt from step (b) with carbon dioxide

thereby producing an alkylated hydroxyaromatic carboxylic acid alkali

metal salt;

(d)  acidifying the salt produced in step (c) with acid to produce the

alkylated hydroxyaromatic carboxylic acid; and

(e) overbasing the alkylated hydroxyaromatic carboxylic acid with lime in
the presence of carbon dioxide thereby producing an overbased

alkylated hydroxyaromatic carboxylate detergent.



(e) overbasing the al kyl ated hydroxyaromatic
carboxylic acid with line in the presence of carbon
wa@le@giogia4d her eby produci ng an overbased al kyl ap@rus2008/087739
hydr oxyaromati ¢ car boxyl ate detergent.|n anot her
enbodi nent, the present invention it directed to a
carboyxl ate detergent having the followi ng structure:
wherein Ris an al kyl group derived froman isonerized
Irednptter ethbddimeitathie pgeséntomveabioit dikgctedtoabmachioyslatendetdngamt
}1atoq§h§ﬁr nolgﬁqbet havi ng 15-98 wt % branching and a
RS OWMEE o' i n content of between from about
—0.1 to about 30 % and wherein y and z are
indepg&pen%}y whol e of partial integers. Another
enbodijrent jof |t he present invention is directed to an
|@ay ar ic conpound prepared by a
Pilsi ng (§g§§l3)at(ﬂﬁérﬂa)zhydr oxyaromati c
at | east one normal al pha ol efin having
to about 30 carbon atons per nol ecul e
i sonerized to obtain an isonerized al pha
@®’ef i n having|15-98 wt % branchi ng and a resi dual al pha
L ol efin content »f between fromabout 0.1 to about 30
wt % _t hereby producing an al kyl ate dr oxyar omat.i c
wheseip Suis @n alsirgtpppdsryed donpan '@Y&“@Hﬁ"%ﬂi&%ﬁ RUFERTPEYRE iR about
. . , ol . A o
R PSR ol T HBRLLE oyl 15700 AP DIRENA ERLL poRua
alphnel¢fer eintentielstwéradtdnm albha §il|to abqut A iYoe asbwherein y and z are
. under st,ood, . h . t the description herein of
n ?ngﬁﬁﬁ‘nlhg wglo eoog;%néﬁi glt%gsg%hot intended to limt the
invention to the particular fornms disclosed, but on
the contrar e intention is to cpver al .
A frerba isnkof B preberr aheton3 gl FE RaePirlaed hdropygromati
co\éﬂ;{pbhd‘pﬁeEﬁe& BY & ipfocB8RompaRiag alkylabifg b RYy@0kyasmasc compound
€ y

i ned t he appended cl arps. Definjtions
with at least on€ normal alpha olefin having from about 12 to about 30 carbon atoms per

molecule that has been isomerized to obtain an isomerized alpha olefin having 15-98
wt% branching and a residual alpha olefin content of between from about 0.1 to about 30

wit%, thereby producing an alkylated hydroxyaromatic compound.

DETAILED DESCRIPTION OF THE INVENTION

While the invention is susceptible to various modifications and alternative forms, specific
embodiments thereof are herein described in detail. It should be understood, however,
that the description herein of specific embodiments is not intended to limit the invention
to the particular forms disclosed, but on the contrary, the intention is to cover all
modifications, equivalents, and alternatives falling within the spirit and scope of the

invention as defined by the appended claims.



Metal - The term"netal” refers to alkali netals,

al kaline earth netals, or m xtures thereof. Al kal
wokwalsBase - The term "al kal i ne netal base" reEBUS2008087739

pot assi um sodium lithiumor mxtures thereof.

Oefins - The term"olefins" refers to a class of

unsaturated aliphatic hydrocarbons having one or nore

car bon-carbon doubl e bonds, obtained by a nunber of
Defimt@sses. Those contai ni ng one doubl e bond are call ed

nono- al kenes, and those with two doubl e bonds are

cal l ed di enes, al kyldienes, or diolefins. Al pha
MetaL ITRS tedme nid@dlt tefeth & dikall Baals] skalhe canis setale ochmiNdires

bond is between the first and second carbons. Exanpl es
thgiegl. 1- oct ene and 1- oct adecene, which are used as the

starting point for medi um bi odegradabl e surfactants.

Li near and branched ol efins are also included in the
AbketiiMitaliBase ofThetesmi ‘fakkaling metgh bask’exefqis to-potasgivme pdium, lithium

"1 ins," which include normal al pha ol efins
mghgﬂﬁ%ﬁggkgglpha olefins, refers to olefigs whi ch are

strai ght chain, non-branched hydrocarbons wth at

ast .one car -car.bon dqubl e bond sent. in.ih
OlfiRE s ThEeREH BIUgR G et ad L O B hitrhgifbons
hdvef ddned? whr&€ cdrbattcdrbandubeadnlis, Dbained be hinngiber efppocesdes.
a class of linear olefins conprisin%18 re than F@bof

TheserpRining apRiderPle Rendar sylld dasnik LB RSAH LV dpuble
b(%rﬁié Qi;er@h%c( giﬁlges; alkN8ieAQUB! &oRARY AlshdWiéfidsQeapREclaiyRedive

irs second carbon atons of the chaln%.
bgeanseith¢ dqubRy ondhisketiveencthe fick afd segond cprong dixgmples are 1-octene

arlgf ﬁf)&ia(%cklye %fcﬂcapeelgseh LORA .rstaPtlirrgf eﬂo‘?rﬁtf%lr ﬁgcﬁﬁﬁ-l}iﬂfg{aghlﬁ§ S

inear olerins conprising SS an one a
sitfaanants. piaearsnd dragbiiedotiefing acoalsainpiudeyd infke drdnition diofedins.
wherein the al kyl branch may be a nethyl group or
hi gher.

Linear Olefins — The term “linear olefins,” which include normal alpha olefins and linear
alpha olefins, refers to olefins which are straight chain, non-branched hydrocarbons with

at least one carbon-carbon double bond present in the chain.

Double-Bond Isomerized Linear Olefins — The term “double-bond isomerized linear
olefins” refers to a class of linear olefins comprising more than 5% of olefins in which
the carbon-carbon double bond is not terminal (i.e., the double bond is not located

between the first and second carbon atoms of the chain).

Partially Branched Linear Olefins — The term “partially branched linear olefins” refers to
a class of linear olefins comprising less than one alkyl branch per straight chain
containing the double bond, wherein the alkyl branch may be a methyl group or higher.

Partially branched linear olefins may also contain double-bond isomerized olefin.



Partially branched |inear olefins may al so contain
doubl e-bond i soneri zed ol efin. Branched A efins - The
wao era8dinanched ol efins” refers to a class of PCEIUF2088/087739
conprising one or nore al kyl branches per |inear
strai ght chain containing the double bond, wherein the
al kyl branch nmay be a nethyl group or higher. The term
“branched" is used interchangeably with "isonerized."
Bilagciree 10l efirisi-cThe ternt Herapuhed eleéing’irefers tofa dlase e‘é«»lefnﬂl%fompsising
are rea gactive onditj
Onﬁroé g@ﬁ%glhslﬂ)rgnc &% %qrylg?artsgalgg cilhaxgrc m%hmr%gnt?\le e%mble: gond wherein
th€a&yCsnch g ed méthphgroG &f Hifiser- ThEttersn theamohddf iis meal a
fraction of normal alpha ol efins, m@ereln the c ,
infeertBReS Dl iy OMGriZe HeRReriZaliER BN ERFOLAS 1 Yk | iBg gjefins
arQE%ﬁ%d Lﬁ@&%éeaaé LRLHRS BRPH-thCABRAY AT Gt Nt RRGRENbrémeRed
I ment of the present invention is directed to a
olefamsboxyl at e det ergent having the follow ng structure:
wherein Ris an al kyl group derived froman isonerized
al pha ol efin having fromabout 12 to about 30 carbon
Cat@EﬁSle‘al mmmbﬂns -hEvis regm 1188 afradgibn afindrimabjalphaiolefins

eS|d pha ol t of betwee
G e B 2R Db Bl Al
ﬁ&ﬁ%ﬁﬁﬁﬂdﬁ&h&ﬁ_mho|e or partial integers. PROCESS FOR
PREPARI NG THE CARBOXYLATE Anot her enbodi nent of the
present invention is a carboxylate detergent which is

%%@Rﬁ{@ﬁA?EIjgﬁggmgmﬁss descri bed herein. Aromatic
npound At | east one hydroxyaronmati c conpound or a

m xture of hydroxyaromati c conpounds
One embodiment of the present invention is directed to a carboxylate detergent having

the following structure:

OH 0]
g Ca
‘ X oT (CaCO3), (CaOH,),
/ F
R
- 42

wherein R is an alkyl group derived from an isomerized alpha olefin having from about
12 to about 30 carbon atoms per molecule, having 15-98 wt% branching and a residual
alpha olefin content of between from about 0.1 to about 30 wt%; and wherein y and z are

independently whole or partial integers.



may be used for the alkylation reaction in the present

invention. Preferably the at |east one hydroxyaronatic
W@ o09posaido or t he hydroxyaromati ¢ conpound mi xtREEUS2008/087739

conprises at | east one of nonocyclic hydroxyaronmatics,

such as phenol, cresol, or mxtures thereof. The at

| east one hydroxyaromati c conpound or hydroxyaromatic

conmpound m xture may al so conprise bi-cyclic and
PROCYSBFEIR EREPARBYY dHIn@ARBOOOpATRdSs, such as

2-narhthol. Mre preferably, the at | east one

hydr oxyaromati ¢ conpound or hydroxyaromati ¢ conpound
ARbtkérntbodEngwn 6Nk ,preisé\ﬁth:Fﬂ@ Blal caib@)ﬁyngfeslcteﬁgbm wRizh Of

east one hydroxyaromatic

m@ﬁﬁgﬁﬁh&eﬁpx?ﬁﬂﬂﬁ?iFgP@f5¥ hydr oxyar omati ¢ conpounds

enpl oyed in the present invention is prepared by

met hods that are well known in the art. Oefins

efins The ol efins enployed in this

i nvention may be linear, isonerized |linear, branched

or partially branched |inear. The olefin my be a
Atriexstt wne hyﬁrokyarmaaticcdoefpbnmi oraa mixkire p Ehyskroxyaomeatic zempounds

f bran e

iy B fves T A o 2ok R PP RREF g e e g east
o by dedxyhidenatio cegpoung .oetterpidroily pomatit ecﬁmpmlnﬂ’mkmreadmlnmrlses at

the m xture of |inear olefins tha be used for the

Ie&HIRY 8 MERPY B ANCBNOPOTATT RUel 3 PBFTGhAFFg: OB FSHATes theréof
TR ﬁﬁée@ﬁorﬁq{y@%ﬁgrofr{aﬁgb&h&fdnﬁ @r hf’dfbi‘)&r(frﬁﬁm RhpindlAidi@e may

about 30 carbon atons nol ecul e. More pre erablg
alstheomnprisedi-cydliglaad eplerfqyﬁllmm@fyerqn@ﬁﬂsép@ewéuls,fsluelmas naphthol.

l\/g)ée?;gtjrem ed;)al\ﬁ(llgﬂ N{)aé?&ﬂe%ﬁf&cyérﬁm‘é@c aMtund 8r RRIBQArGHAITE

compound mixture is phenol, including all isomers.

Sources of Aromatic Compound

The at least one hydroxyaromatic compound or the mixture of hydroxyaromatic
compounds employed in the present invention is prepared by methods that are well
known in the art.

Olefins

Sources of Olefins

The olefins employed in this invention may be linear, isomerized linear, branched or
partially branched linear. The olefin may be a mixture of linear olefins, a mixture of

isomerized linear olefins, a mixture of branched olefins, a mixture of partially branched

linear or a mixture of any of the foregoing.



preferably, the normal al pha olefin mxture is

sel ected fromolefins having fromabout 18 to about 24
W@ 200b08513¢ ons per nol ecul e. I n one enbodi ment PET/UK®08/087739

present invention, the normal alpha olefins (NAO are

i somerized using at |east one of a solid or liquid

catal yst. The NAO i soneri zation process can be either

a batch, sem -batch, continuous fixed bed or

conmbi nati on of these processes usi ng honbgenous or

het er oge catal ysts. A solid catalyst preferably
NOHB@’ngtéggﬁsone net al oxi de and an average pore size

of less than 5.5 angstrons. Mre preferably, the solid

Pre%%fagllygt;tg fr{égtprestgﬁ hg%glgmss I a? \R/n%ps e ilseiiafoo he éi(f Bﬁ !g‘%gg%;zls a
miatd c?f%orr%P%h%%letﬁQE@ec%&! frémie?is Qﬁvu%sﬂo%(hbo@ 1'2&6 about 30

possi bl e solid catal ysts useful for isomerjzatio
carbpie htoths pzswptegule SMrraprefanbigthe N@treaﬂ alpha Ot%tlumérur%ts selected

frorgy &%Hl%l Hﬁ?f{nﬁgforan’} ?lgdu't $#to agagtsﬁ% IR rﬁ'sr Snf&@vRsvel |

ar e | SCUsSSse osenari e
preferalsty atkie sotreah dipbokletif niblueciaelectS @me@le(fmehawog krom\zhaut 18

st rand, Rei nhol d, whi ch is herein incorporated
t°%@mtgigFgﬂtgowgpmaP%e%ﬁ%poses A liquid type of
i soneri zation catalyst that can be used is iron
pent acar bonyl (Fe(CO.5

In pag,erabqdiment 9h thsPresgn Yengp'&ﬁ rocfﬁéhé{]@ﬁﬁ%e(%(?)ﬁr%d

lSO%lZédﬂ]U@l?é SheRf orfeUTaisHNPHSIiJiREEatal A ETHINOAOSSomerization process
tenperatures may range from about 500C to about 25C0C.

caih he ¢ither bheteh, sawerbatcly coyiinuens fingd bed@r gubinptéonofdhese peqgesses
USlélgthgl%l gé/n%ug br @8 ent){lﬁédlfal% ! el &N ol ¥atBE st R8Iy s hMast one

reaction er at A cont i NUOUS Process is
menalskidefahil an evﬁrbge pmer meeazf lesstthanrP. R ardsitents-0derepreferably, the

rates i xed. bed Proces r

sofdcsigy Bt hBeletus JhieHuts Py EREESud Pl sDSteR e S,
M{Qﬁ@ P, 8APESs] |, tsgz -3252REr- zza.tumo 39aSAP9339 ZSM:E%IDQSEZ-Q&

e reactor and actiyated or dri ed,
Ot nabele SOBbOREE] 4 ARSIt HES P Shi g3,
NAg78hd natural or synthetic ferrierites. These molecular sieves are well known in the
art and are discussed in Rosemarie Szostak’s Handbook of Molecular Sieves (New York,
Van Nostrand Reinhold, 1992) which is herein incorporated by reference for all purposes.

A liquid type of isomerization catalyst that can be used is iron pentacarbonyl (Fe(CO)s).

The process for isomerization of normal alpha olefins may be carried out in batch or
continuous mode. The process temperatures may range from about 50°C to about 250°C.
In the batch mode, a typical method used is a stirred autoclave or glass flask, which may
be heated to the desired reaction temperature. A continuous process is most efficiently
carried out in a fixed bed process. Space rates in a fixed bed process can range from 0.1

to 10 or more weight hourly space velocity.



activation, the tenperature of the isonerization
catal yst is adjusted to the desired reaction

wao esopesature and a flow of the olefin is introPCIEs2008/087739
into the reactor. The reactor effluent containing the
partial |l y-branched, isonerized olefins is collected.
The resulting partiallybranched, isonerized olefins
contain a different ol efin distribution (i.e., alpha

In oofixddi bed plm:le%s, thie gfoimrerizatirmenatadyist lchariged torthe reseiion a1 ativated or

d“?‘#’i? t?rﬂ%er er Ogr‘%?blogedﬁ) o?l eﬁérn 'gﬂ'gon | t) gns aﬁ‘gné £ ter

activeli@s; tirdemperatuetest theolsmhétaztanoﬁ hz&alglﬁss ad;ubt@i teftilendesued reaction

di stributign and the, degree of, .branc
tempeiE LR OB LTeAITLS SHPOBErTg (0 Resor ThE Gapiss eliug
corﬁ’ﬁﬁi‘ﬂ@ & dareiMyaRiched Gsonferi2@PslbfidSis %l%ctwanmemgtmg pamally-
preferably from about 45 to about 80 wt % branchi

branghet, lp‘mreaeﬁ elefing eentaip e ilfaentiobelinslittributiont- o5 4P Fﬁ"h g’eta
oleﬁF,pH a}f‘@%ﬂn tFl% R&H{Jf)gﬁ%et 4 va HEne?lQein‘f)%hH Sl%hgﬂﬁ‘é content

er a from about O.
thaathe mhnsmeme%oﬂeé”su aid abncatlmalrmeéécmd imaulentpsabtgin éfeeiearﬁdy

baut O out 10 wt % resi dual al pha
OICEPg:‘I\SﬁﬁugB%ﬁ%e@' %F%reone g hﬁl ‘ment, the 1AOis con‘pgsed
of at |east about 23% branchl ng, at | east about 9%
resi dual al ph Ief havi n r abou
Thisstina iropabaareteaiain (RO fGORBEs D SERER fom Arath e
abdu% 9§ MRBERKRL, Fefekdhstrom Bt 4535abie B0 hitYidbrathing@as nost
about 0.5% residual al pha olefin and having from about

prefgred diaahehnut 68 LHhOBGH) Wil hEmCHiRE BHLDSSNERIITTR About Prjdo about
30 WWE&&&?Q lpﬁ‘Jl Bl Y&k iaB]y db'iet»@ee’ﬂe}f&ﬁ fduy 0236 BB 26 %

I'n contalning a resi ha ol efin content,
resmekaépha olfemandtreosp prefesahly betameerh frnrg abputy G tormbent K Wis

riz ha olefinis less than or equal to 25
resRER e

£ hen the residual al pha ol efin content
in such partially isonerized al pha olefin is greater
t han or
In one embodiment, the IAO is composed of at least about 23% branching, at least about

9% residual alpha olefin, and having from about 20 to about 24 carbon atoms.

In another embodiment, the IAO is composed of at least about 65% branching, at least

about 0.5% residual alpha olefin and having from about 20 to about 24 carbon atoms.

In one embodiment, the isomerized alpha olefin is a partially isomerized olefin
containing a residual alpha olefin content, wherein when the percent branching in the
partially isomerized alpha olefin is less than or equal to 25 weight percent, then the
residual alpha olefin content in such partially isomerized alpha olefin is greater than or

equal to 8 weight percent.



equal to 8 weight percent.Acid Catalyst Typically, the
al kyl ated aromati c conpound nay be prepared using
wa@eoongplaci d catal ysts (Bronsted or Lewi s aci dBQT/US10e8/087739
term"strong acid" refers to an acid having a pKa of
| ess than about 4. The term "strong acid" is also
meant to include m neral acids stronger than
hydrochl oric acid and organi c aci ds havi ng a Hamrett
acidity value of at least mnus 10 or | ower,
Agﬁgi?ﬁqgly at least mnus 12 or |ower, under the sane
ns enployed in context wwth the herein
descri bed invention. The Hanmett acidity function is
defined as: H=pKBH+ - logb |t/B) where B.is the base
TypierligHheialkylqiedAremaliceprrarpd MK beyprepared yaing ?%%C&f Gatplysts
(BBRARLPEHLeWNis SdMR) CIHRI bt PEBroRE hddd aRebrSld MBcidhavi@ a pK, of less
lonization rati o; |ower negative val ues of HO
the pbais AoHlek e (stewag eeid3 isi alsogneashigtincluge winsrad peigs strgnger than
na. . T .
WA RO e B ST BTG, SR T atkony minus 10

othiyden prederaltly acieast nsoksf I2rdrdowedri dhdepthechme corgitianis@mployed in
trifluoronethane sul fonic. acid,,fluorosuylfeni¢c acid i
et P gespbed Mpbiog FissHerpitgh 8Egion sl e rned as

catal yst is hydrofluoric acid. The al kyl ati on process

may be carried out in_a batch or_ continuous process.

The strong acid cat afysPKemy B8BIE&). ed when used in

a continuous process. The strong acid catal yst may be

recycled or regenerated when used in a batch process
where B isaint haseandsBHr de protonated doret, pKmgr ia iedlissagiatignsconptant of the

be regenerateqd+-aftgr it S ' i ,
QRS RRUSHT B izt PSR BLLRE Pl offcofripond
toagreaten dejd) streMgthhods that are well known in the art may

be used to regenerate the deactivated hydrofluoric

acid catalyst.Process for Preparing the Al kyl ated

PRTQIRY the SRR atalyst is selected from a group consisting of hydrochloric
acid, hydrofluoric acid, hydrobromic acid, sulfuric acid, perchloric acid, trifluoromethane
sulfonic acid, fluorosulfonic acid, and nitric acid. Most preferred, the strong acid catalyst

is hydrofluoric acid.

The alkylation process may be carried out in a batch or continuous process. The strong
acid catalyst may be recycled when used in a continuous process. The strong acid catalyst

may be recycled or regenerated when used in a batch process or a continuous process.
The strong acid catalyst may be regenerated after it becomes deactivated (i.c., the catalyst

has lost all or some portion of its catalytic activity). Methods that are well known in the

art may be used to regenerate the deactivated hydrofluoric acid catalyst.

10



In one enbodi nent of the present invention, the

al kyl ation process is carried out by reacting a first
waemakselef at | east one hydroxyaromatic conpouPdir/o82088/087739

m xture of hydroxyaromatic conpounds with a mxture of

i sonerized ol efin conpounds in the presence of a

strong acid catalyst, such as hydrofluoric acid, in a

reactor in which agltatlon is naintained, thereby

Afliyin ourd r ong aci d cat al yst
may be recycled to the reactor(s) in a closed | oop

cycl The reaction prod rther treate
in Siksocime oL e Bty S ISR Bish ur by
readfish a ARt hab@lt oy at 10dsebihdtyiraxgamatarid Sohpamdtdna nd&ﬁlre’ @td

al kyl ate product. The excess hydrox ro tic co ds
hy dray) e e ROMROUS i § BIYIHE Of SREIHF L9 Sl SRmRAAdy n the

prdséite OF Fa Ry dc éa@alﬁft s'i]b’lqﬁsqwd%mioﬁc 86 AntaQeddi® iMWRICHT €
of olefin conpounds is about 1.0 to 1. The total
agmh@ngsmamnwuﬂaﬁﬁmbbpﬂﬁh@naﬁ@Wﬁh@tN@éWﬁdUW&“Pégﬁ%éCMMyﬁ
m xt ure f I U
A B TLRGTRERS i SRSk o
treated et @Moxe a;e:.essmeeneectedwhj/dnweyarcbnﬁtlcacpmpnmtds |langlyi qudnatl'd,

atch and o t i nuous. stlr t gagct
ol gt e ANSE plrg o TREE ST afoSQ i
coﬁﬁ&ﬂfdshﬁ@%@%e@&fyﬁlelwﬁklréﬁdﬁ)r(fshat are wel | known in
the art. Many such reactors are known to those skilled
in the art and are suitable for the al kyl ation
The ¢t dhgl:%e r&gé Pa%'o@ RydrdfiGdrictdcfPio thehixite ofblétih @6Pdunds is
reacti o can be’ provided by rotating inpellers,
abouttlk0 orl.wi t hout baffles, static mixers, kinetic mixing
in risers, or any other agitation devices that are
well known in the art. The al kyl ati on process may be
Theastal ehdrgouiolatativexperanduatescoimponmditoshe mpQuref alsdintcompounds

is about 7.5to 1.

Many types of reactor configurations may be used for the reactor zone. These include, but
are not limited to, batch and continuous stirred tank reactors, reactor riser configurations,
ebulating bed reactors, and other reactor configurations that are well known in the art,
Many such reactors are known to those skilled in the art and are suitable for the
alkylation reaction. Agitation is critical for the alkylation reaction and can be provided by
rotating impellers, with or without baffles, static mixers, kinetic mixing in risers, or any

other agitation devices that are well known in the art.

The alkylation process may be carried out at temperatures from about 0°C to about
100°C. The process is carried out under sufficient pressure that a substantial portion of
the feed components remain in the liquid phase. Typically, a pressure of 0 to 150 psig is

satisfactory to maintain feed and products in the liquid phase.
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1000C. The process is carried out under sufficient

pressure that a substantial portion of the feed
w@eoposami s remain in the [iquid phase. Typi caPCHpPSA08/087739

pressure of 0 to 150 psig is satisfactory to maintain

feed and products in the liquid phase. The residence

time in the reactor is atinme that is sufficient to

convert a substantial portion of the olefin to
Thelkdsideategtime mdthe teact®his attinmethateig sufifieignt to Cbmcim easmbsttanti}(b

e e g o L

ab(?(tﬁ 30 gylb@tﬂ;?k ﬁﬁterp’r%setraﬁkenbeﬁﬁk Qi Hecue;mamd By tl’m@e skilled in

i netics 1 | ati on process.. The t one

therAFsRE LA S ETeS A0k AFSIEYoaP aﬁ\“)‘(‘t“ﬂﬁ‘%“%f"s ﬂ%‘?&ﬁ?’ IgAREqoEss-
conpounds and the m xture of olefins may be injected
separately into the reaction zone or_may be m xed

Thp gt lepst pae xﬂr@@tamwtwB@mnomdrfg|nexalrm0frhyrlqugﬂr@maeaeffmmvnds

an&ﬂl@%’?’lxmoigcﬁ JHT% yVHe ﬁ;el&t@&s }a‘?& n%‘thg eatcpg? %&'B?Ha be

ounds he’m xt'ure |so ri zed I'ns int
mlmfdegrncsewem@hpn dBotlakihgle end tnulirplemmtmn ZPhes mayalyt usedth with the

ed a
nEARBRE PR e RYRPSEarbOR ot PSS Al oBfR o gne.
sey2FCEaSH rémyion aones. Be réachibi zoHes nedd vy de maymznmmdtltlm same
conmpounds and a mixture isonerized olefins in which
Procgss S9BYIHPNY ati o of hydr oxyaromatic conpounds to
isorrerized olefins is fromabout 0.5:1 to about 50:1
nore. In the case where the nolar ratio of
Thhw«ilr@sza;mrofmd fag twl@d@rm@mss WA EMPIESE agnixfyraof s >

hy(]'ro e}rgm%‘t% ‘ﬁn&lssa &ﬁﬁ%fsoﬁlg@%tolafns by GhRK YR ABBE Fatio of

mpoun sent . era y an excess of
hyﬂxyodyarmylammmupoondxmmmamsed slefimaid fittm dbaut G5d do plecaut 690:d ror

moﬁggg 6}%&%? I &E Xheeclﬁr ord ruﬁ% g? }S%de g)%}/alyoértw)ﬁc cmg n%x? Rmerized
olafin-is 2at ©d, theely io Xy axdes@dnmaunt of liydeoNyaretadic cefhf)d)ulﬂ@bre@a’m.
be separated e.g. by distillation, and recyc cled .to
Preferably an exegss of hydroxyafomatic compounds is used to increase reaction rate and
improve product selectivity. When excess hydroxyaromatic compounds are used, the

excess un-reacted hydroxyaromatic in the reactor effluent can be separated, e.g. by

distillation, and recycled to the reactor.

The alkyl group on the alkyl hydroxyaromatic compound comprises a branched alkyl
group having between from about 15 to about 98 wt% branching, preferably from about
30-80 wt% branching, more preferred from about 45 to about 70 wt% branching and
most preferred from about 50 to about 60 wt% branching and between from about 0.1 to
about 30 wt% residual alpha olefin, preferably between from about 0.2 to about 20 wt%
residual alpha olefin and most preferably between from about 0.5 to about 10 wt%

residual alpha olefin species.
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The al kyl group on the al kyl hydroxyaromati c conpound
conprises a branched al kyl group havi ng between from
W@bwansai%o t o about 98 wt % branchi ng, pref er abl BCT/D82008/087739
about 30-80 wt % branching, nore preferred from about
45 to about 70 wt % branching and nost preferred from
about 50 to about 60 wt % branchi ng and between from
about 0.1 to about 30 w % residual al pha ol efin,
Theneé ef alintdyoxyatonetia cbmpuumlﬂrauhg(iro’m atmuabi)wt abpQt Uk who

r esi dual n,and nos .
ordgs Bt Fopas BB ot DR B P oBy R haf G} S bk i
and ﬂféclb@%h e l}b‘é)ﬂ]eﬁﬁedaalﬁbuiﬂﬁiﬁy}ﬂbﬁﬂws Isﬁpecmﬂmuwempbﬁtdm g

from about 15 to about ranchl IS ..
PeHarpanee WA Walpt/?da%%qn\?é Blée Hb riggting QU gO’Ei‘P%Sd%?Pér ed

that the percent branching and the Iength of the

i soneri zed al pha ol efin pronotes superlor | ow

A disghesed herein, semprizaderydeoxyprematerprBpd ey okipnedibygeaction
of ik ﬂlﬁ@%}égé%ﬁqaﬂg c&h oxﬁm‘a'mﬁé n 1‘5(91@&1&@@0[%&1? 516)95' 5k erfa%ln% from

iSO roxyar omati'c conpoun e obt al ned by
abbealCt to tahounBOtchxebommmwamohamleﬂmaﬂwuhd aliykatedan

i.soneri zed nor fi h
R R T R R e S g
mé}bmyl AlRGubt Hii ey tthCpLOpasitivh, camew beiag i thie ottho e
monosubstituted i soners, the great na rltg?of the

p@@@gmnfilh@f%a%mﬁl@f Mt PRELIR TRaBR S s %‘W& gaftive
toaﬁﬂdg Gn hmaltl&eeaﬁhtntk‘?al BAs, §ih@the pRGhoNAMEHioh 18 PyactitallyliRvoid of

nmeta position. makes themrelatively reactive
st¢rmtamdiancan alkallne earth netal base, since the pheno

function is practically devoid of steric hindrance.

Addi tionally, when the normal al pha ol efins do not
A@djﬁ@iaﬂy;ewlyenrthanmnﬂab alpba otefisodrendt zewplgiehhegagite farmsisomerized

SR RS R R e Eap R e
reSQRRMURE ﬁydr@xfaﬁfﬂiﬁtﬁrtoﬂﬂpkt‘dcﬁft@ thrinyaaratixyaedingiroxyaromatic
compound having a linear alkyl radical. The alkylated hydroxyaromatic compounds
having a linear alkyl radical may comprise a mixture of monosubstituted isomers in
which the proportion of linear alkyl substituents in the ortho, para, and meta positions is
much more uniformly distributed. This makes them much less reactive towards an
alkaline earth metal base since the phenol function is much less accessible due to
considerable steric hindrance, due to the presence of closer and generally heavier alkyl

substituents.
NEUTRALIZATION STEP

The alkylated hydroxyaromatic compound, as described above, is neutralized using an
alkali metal base, including but not limited to oxides or hydroxides of lithium, sodium or

potassium. In a preferred embodiment, potassium hydroxide is preferred. In another
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conpound having a |linear alkyl radical. The al kyl at ed
hydr oxyaromati ¢ conpounds having a |inear alkyl
WO aebosdi4may conprise a mixture of nonosubsti t RCEUS2008/087739
isomers in which the proportion of |inear alkyl
substituents in the ortho, para, and neta positions is
much nore uniformy distributed. This makes them nuch
| ess reactive towards an al kaline earth netal base
pra“érmdeenmmdirmm,rsouiufrundrdm iis prefieredd. Newtralizaties of the elkallated

consi der ab '
GRS GuR e ot BEGPIES i B Bnd B TGRS,
sudﬂ%&ﬁéﬂdezﬂ hﬁsﬂs&i{&E’gngalgy%yﬂz@he& thy ﬁk@X(y foronatallali metal
oun as described a t d
sl p LGB AR YBRSEATOTALY RGBT SRGETPrrEEa e 30 BardBams
an @redmbPE Qith Wafer O ahbthBr diBodfiRdht UR? Qﬂvéﬂx@hﬁi} SisHBe alnfbond-alcohol
preferred enbodi nent, potaSS|un1hy roxide is

sugiy asf2esthibexanel. Eniistrasey theresthhexanplos phimmated by dligtifption
beg}‘?ijga[%((%xggatlﬁﬁ ﬁ{e%‘b cﬂ%ijti}'ﬂ‘rétsbﬁ)eh?@ﬁd f%@lh@dzte fhla €limination of

droxy onatlc conpound t akes pl ace,

wﬁmeferably, in the presence of a |ight solvent, such

as toluene, xylene isoners, |light al kylbenzene or the

like, to forman alkali nmetal salt of the al kyl at ed
Thﬁstﬂé;ﬂ%%ﬁ’fﬁ@ﬂfaﬁﬂ & a Genmoatnd. hlgﬂbrﬂﬁg“l pdiadhaenater.tihene

sol ven ornms an azeotrope with water. |In anot .
embrgigefnihf Prodyes ISR ¢ aﬁlé@té(P%‘“b'é k) %%FQHF%E%Y“ reaction
tmﬁﬂﬁﬁ 2-ethyl hexanol. In this case, the

2-ethyl hexanol is elinminated by distillation before

carboxylatlon The objective with the solvent is to

In 83? e%h%ﬁtgg?t gﬁel?el % NLdaak LBkt aﬁ@'il’raerreacwah %oﬁt{u‘éﬁd IaBa

Fi nperature hi gh enough ['imnate
tempdratiore Hetweenel 3é?ﬁbmu eAcE, urtdhearpab@ollutf:tprmurp@tf 8% mber (§*10°
Rsllght vacuumin order to require a | ower reaction

‘enmper at ur e.

In another embodiment, 2-ethylhexanol 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 least 150.degree. 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*10° Pa).

By providing that operations are carried out at a sufficiently (high temperature and that
the pressure in the reactor is reduced gradually below atmospheric, the neutralization
reaction is carried out without the need to add a solvent and forms an azeotrope with the
water formed during this reaction). In this case, temperature is heated up to 200°C and
then the pressure is reduced gradually below atmospheric. Preferably the pressure is

reduced to no more than 70 mbar (7*10° Pa).
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In one enbodi nent, xylene is used as a solvent and the

reacti on conducted at a tenperature between 1300C and
wazeoosamder an absol ute pressure of 800 nbar ¥Gr/USA8/087739

Pa). I n another enbodi nent, 2-ethyl hexanol is used as

solvent. As the boiling point of 2- ethyl hexanol

(1840C) is significantly higher than xylene (1400C),

the reaction is conducted at a tenperature of at | east

150 degree C. The pressure is reduced gradually bel ow

di f
AR OT S dSTeRSed B o s dBubpBTreb Pl b o
no nore than 70 nbar (7*1 03 Pa). By prOV|d|ng t hat

operations are carrred ut at a suffjciently
Theefyaatitis of Eageitts ¥95d sheuld cqyresRugrte ﬂ?enfl ﬁw@mr%@a&&%rdathssalkah

m&EBASS kIR d B3hiokyREMANE &nTBoRRA BOMCabobit®5:1 to 1.2:1, preferably
neutralization reaction is carried out w thout tﬁ

frere ébDlttoO Qldl do 4.08d|spbisnt:alkidated hydsoxyirenaistcompeund ¢Val:vaikfrom
ab‘ﬁ@lt(? 1t Bire:pellJ yﬂogmbﬁutr(??gg%g &)B In this case,

nper a ure eate and then the
pressure i's reduced gradually bel ow at nospheri c.

‘ggg Q;M%gK§®e pressure is reduced to no nore than 70
3{ Pa). Eli mnation of water is done over a
period of at least 1 hour preferably at | east 3

hours. The quantities of g S _use
Thegarospighen tlep tandustad dw opraling erhga. ‘Oé‘l“%a(lq()Z?r’é‘foaﬁhe

remﬁwﬁ n?édmﬁll @F@Qatmg‘%&%%rﬁ?g@ﬂing neQFIRAS std éﬁdﬂda@é&iﬁmued until

71, preferably from about:
at éf@lstvii)r% Oﬁﬂhk 9ﬂaatn€dlllﬂ%|¢ wnmaéw@@mp@m&a@ besn: cpgyerted to

SR ek LR ) St

desamihativbed by sinply bubbling carbon d|0X|de (CXR) into
the reaction nmediumoriginating fromthe preceding
neutralization step and is continued until

At least 50 mole %, preferably 75 mole %, more preferably 85 mole % of the starting

alkylated hydroxyaromatic compound is converted to alkylhydroxylbenzoate using
carbon dioxide at a temperature between about 110°C and 200°C under a pressure within
the range of from about atmospheric to 15 bar (15*10° Pa), preferably from 1 bar (1*10°
Pa) to 5 bar (5*10° Pa), for a period between about 1 and 8 hours.

In one variant with potassium salt, temperature is preferably between about 125°C and
165°C and more preferably between 130°C and 155°C, and the pressure is from about
atmospheric to 15 bar (15*10° Pa), preferably from about atmospheric to 4 bar (4* 10°

Pa).

In another variant with sodium salt, temperature is directionally lower preferably between
from about 110°C and 155°C, more preferably from about 120°C and 140°C and the
pressure from about 1 bar to 20 bar (1*10° to 20* 10° Pa), preferably from 3 bar to 15 bar
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at least 50% of the starting al kyl ated hydroxyaromatic
conpound has been converted to al kyl hydr oxybenzoi c
wa@edod/ogareasur ed as hydr oxybenzoi c acid by PCT/US2008/087739
potentionmetric determination). At |least 50 nole %
preferably 75 nole % nore preferably 85 nole % of the
starting al kyl ated hydroxyaronmati c conpound is
converted to al kyl hydroxyl benzoat e usi ng carbon
(3tlixé ti* 18t Pa). t enper at ure between about 110C and 2000C
under a pressure within the range of from about
at nospheric to 15 bar (15*1 05 Pa), preferably froml
THe@karto%{14(én Rapudlly carrledlou(, dilukd i Pelyent auchas ppdrocaibons or

bet ween about 1 and 8 hours. |Ln qne.variapt w .
oIt e oneByaleat arihe R da s syt ubleb it of
somﬁyﬁydil(%%ger?z@gte 105 Gl XRr 1t RT fenigdiyd rkwgarnatid0C

and I550C, and the pressure is from about atmnospheric
compousid) hafrompbout 51 ma): 1, pelrabbabiem sbew bt 1

at nospheric to 4 bar (4*1 05 Pa). In another variant

with sodiumsalt, tenperature is direcpionallg | ower
Inphether aibiayt, be solean i usednla usitasd, KothOx pladon 5@ dugisdén the

referaply fram about 1200C and 14 .and the pressure
PrESeBe %fatfglﬂgmf”ﬂﬁr"”{% y"z%"’b"gar 10p YEYE 'ﬁ%‘%%* 105 Pa),
preferably from3 bar to 15 bar(3*1 05 to 15* 105 Pa).
The carboxylation.is ual l'y carri.ed out, diluted.in a
Tl@owéhitra%%ﬁ#'%\'g“wwb@&ﬁ@ﬁéewaﬁl 1&3 PRy ,"“‘gd.- L;l‘n“’ il
prEfR AR Bom BLHBIB1 toh:l GREmMBRCHrERfably #6m absutiol: 5 1o@SA,
the viei ght ratio of sol vent:hydroxybenzoate (i.e.,

al kali netal salt of the al kyl ated hydroxyaromatic

§9R? ;S fromabout 0.1:1 to 5:1, preferably from
Ag ou egfgxﬁ to 3:1. In another variant, no solvent is

used. In this case, carboxylation is conducted in the
T@qr é@gg@g Hgtﬁrggqi'al,crﬂyn%ggc c%irbloxiy{i]c acl)criéj gl'i(aﬁ fhefdY Qzlltdprgdl}cga) above is then
contacted with at least one acid capable of converting the alkali metal salt to an alkylated
hydroxyaromatic carboxylic acid. Such acids are well known in the art to acidify the

aforementioned alkali metal salt.
OVERBASING

Overbasing of the alkylated hydroxyaromatic carboxylic acid may be carried out by any
method known by a person skilled in the art to produce an overbased alkylated

hydroxyaromatic carboxyate detergent.

In one embodiment of the invention, the overbasing reaction is carried out in a reactor by
reacting the alkylated hydroxyaromatic carboxylic acid with lime (i.e., alkaline earth
metal hydroxide) in the presence of carbon dioxide, in the presence of an aromatic

solvent (i.e., xylene), and in the presence of a hydrocarbyl alcohol such as methanol.
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The weight ratio of diluent oil:alkylhydroxybenzoate

is fromabout 0.1:1 to 2:1, preferably from about
w@2@908¢140 1: 1 and nore preferably from about BCRUS2008087739

0.5:1. ACI DI FI CATI ON The al kyl at ed hydr oxyaromati c

carboxylic acid alkali netal salt produced above is

then contacted with at | east one acid capabl e of

converting the alkali nmetal salt to an al kyl at ed

hydr oxyar omat i c carboxylic acid. Such acids are well

o R e R R S S K
hyhbﬂiid&%’aﬁb?’ﬂébhﬁe ﬁrgfﬂhé))(@ak:ﬂaﬁts added toaye demmammob adtthdy

any netho nown py a person skilled in the art t
re’i?ﬁ‘@ﬂl Genditigns gt ‘B‘é‘é‘g&hea%@iﬂ“ﬁ?‘é‘ljprﬂ%F ‘oxyar omati c °

carboxyate detergent. In one enmbodi ment of the

invention, the overbasing reaction is carried out in a
Theewsight ratipg of eeaeentmipsed metipnal) atleg, Hoked diseang ks evill

( : tig!

R A L s g T
prpfeebinftem abowa: lauodnhﬂ\{lethzsml slelred 1{me &om akwté)r?é)l toghibl i n

t
oo 16 B Y 28 0 e PESARLs GHE Bl mps i goon
0.5: he% f[lgalgbfelféfglﬂif fﬁoge?b@hk@mme 1 @ar. I(h Gmmbxmcmcmu hlteline metal
carbon di oxi de an t
oot AP FaREPeDRRT BELT BRI GHAP S U2 LTS D IO
aHoff #9173 hony process. The wei ght ratios of reagents

used (nethanol, xylene, slaked |ime and C2) wil |
correspond to the foll owi ng wei ght ratios:

Ien I [ 1 f
TS P GRS e s
m&o&&cd ot/cﬁ adpedipd pf bheurab Whofirs prhaddroparatgrebetweey apoyt:20°C. and

68 rbon di oxi de:slaked line froma nolar rati o about

The quantity of lime and CO; are adjusted in order to obtain for a high overbased
material (TBN>250) and crude sediment in the range of 0.4 volume % to 3 volume %,
preferably in the range of 0.6 volume % to 1.8 volume %, without any deterioration of

the performance.

For a middle overbased material (TBN from 100 to 250), the quantity of lime and CO,
are adjusted in order to obtain a crude sediment in the range of 0.2 volume % to 1 volume
9%. The crude sediment without the use of C;-C, carboxylic acid will range from about 0.8

volume % to 3 volume %.

Optionally, for each of the processes described above, predistillation, centrifugation and
distillation may be utilized to remove solvent and crude sediment. Water, methanol and a

portion of the xylene may be eliminated by heating between 110°C to 134° C. This may
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0.5:1to 1.3:1, preferably fromabout 0.7:1 to 1.0:1.
G -4 carboxylic acid: al kaline netal base
w@bdoglokoadr oxybenzoate a nolar ratio from aboutPOT/022008/087739
to 1.5:1, preferably fromabout 0.1:1 to 0.7:1. Line
is added as a slurry (i.e., as a pre-m xture of Iine,
nmet hanol , xylene) and CO2 is introduced over a period

of 1 hour to 4 hours, at a tenperature between about
bezgn@veddr)obeﬁﬁﬁﬁgatiﬁh@) qualnatled ynrefctéd kme.diverlgORYlereamay be

a r to obtai 0 r °
eli {’ag?qt he(ail1 E)Yacéln@ 1(r:lrolrj etosee (?lrr"g{r]]%h p%}{‘? gﬁﬁgﬁt aboyt 160
C Qs detoralintaByith the P3nsko!Maren¥Clged Cep NVIZO) ﬂ“eﬂtbtedesarbgé irof

0.6 volume %to 1.8 volunme % w thout any

ASIBYIRY%r ati on of the performance. For a m ddl e

over based nateri al (TBN from 100 to 250), the quantity

of lime and CO are adjusted in order to obtain a crude

L@E&I%FRNGQIEEQM%Q§@JIQN 0.2 volume %to 1 volume %
The crude sedi ment without the use O C)-C carboxylic
acid will range from about 0.8 volune %to 3 volune %

THeptresentihVentioh also eclaths wflubrivetipg oit eerspssitihas epithiamzabove,

B bR DS uhETA 58 80 ARl LA Rt
Subaltietricafiid SipEthpa3NidnawilDEdmmise @fmdjdreamopneote way othef
el i mi nated by heat,i ng betvveeF? 1100C

IohRGAEE VS P@EC BRI Rl Sfirased A FagroRy fomatic

et ?E@é&%r B thiph@bAtinveritbene may be eliminated by
eatl ng under vacuumin order to reach a flash point

of at |east about 160 C as determ ned with the
]%Eens %@5 h%n Ii&%ﬁﬁgagj Ea%mlr %%%‘i\l §F bHESOELSARCH R a
lubricant component that is produced by a single manufacturer to the same specifications
(independent of feed source or manufacturer's location); that meets the same
manufacturer's specification; and that is identified by a unique formula, product
identification number, or both. Base stocks may be manufactured using a variety of
different processes including but not limited to distillation, solvent refining, hydrogen
processing, oligometization, esterification, and rerefining. Rerefined stock shall be
substantially free from materials introduced through manufacturing, contamination, or
previous use. The base oil of this invention may be any natural or synthetic lubricating
base oil fraction particularly those having a kinematic viscosity at 100°C and about 4
centistokes (cSt) to about 20 cSt. Hydrocarbon synthetic oils may include, for example,
oils prepared from the polymerization of ethylene, polyalphaolefin or PAO, or from
hydrocarbon synthesis procedures using carbon monoxide and hydrogen gases such as in
a Fisher-Tropsch process. A preferred base oil is one that comprises little, if any, heavy
fraction; e.g., little, if any, lube oil fraction of viscosity about 20 cSt or higher at about
100 C. Oils used as the base oil will be selected or blended depending on the desired end

use and the additives in the finished oil to give the desired grade of engine oil, e.g. a
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The present invention also relates to |lubricating oil

conpositions containing the overbased al kyl at ed
whywpo36130r omat i ¢ car boxyl at e det ergent of the PCEESWS/087739

i nvention. Such lubricating oil conpositions wll

conprise a maj or anount of a base oil of lubricating

viscosity and a m nor anount of the overbased

al kyl ated hydroxyaromati c carboxyl ate detergent of the
lulpicetienoil compmasitioohaviBgse SAE Viawsitg Edadearf OW, OVE-260 Wi 0 W-

7 rIE IR o T aRbondio p At S ARt Rle e 1R b -, 1ow-

30MBOWILABC 1AWESO, 1| SW, NEWSZ0T8 S BP3G; iof 1 8WL4ns (i ndependent
of feed source or manufacturer's |ocati on); that neets
the sane manufacturer's specification; and that is

Th'e Aeqt dif e b(péferﬁ/eél' Wo%tlfrglrlmm%tmg 3 @ﬂthétféqmricfatlﬁé&ﬂm

unber, or both. Base stocks may be nanufactured usin

mnatwrth@pqu Biitalieftfase eihinchdetleass sigcksbtaigndy iprmerizgtion o

il at i1
oIS 48 SLRLLN B0 AEIUER L SHLLOR, phages
hytimmaﬁ:kmg (ngtheRmaefscblnm estrantikgsthe hilormagc snbdlamoimmlohgnts of the

o ARIESL s AL RIS B T P50 et

in IATPY ?BEI!icﬁﬂoﬂTHSOQ;JMtﬁleltmt Ad@dndom IsPedehter CO98Ubatuaisileigls and
base oi|l fraction particularly t

. base ol h .
viseprBraes f0r eyt | 358 1T bese oib ared B 10 G igpp kY gase oils
ard é&%&pﬂa@le@iﬂ@ WAGP Grsilp VIR ARahDRER Skt BhieCoiRinbBinBRYed in

exanple, oils prepared fromthe
Glpulb ytbiilzeniVoGran [Bttage eilsare pisfoyee phABLEf{$r0800 1A LI
SaEH:\;'chtSs %ﬁg{lrga(r:r]lg \Eg’% %gltrc]ilg)g gg ég éqcﬁdﬂﬁr W aﬁ'd3 'Vrtgasg §{0QQpSaturates
(Akidsteanindd bpS.Gﬂl’MJD@@(ES) Yiscasipr flex Sdéir hiAs detclmhlnedsb)oﬁéTM (As

t hat npr fglg "ﬁkﬁ
ceietpined VS AP by A AR BP L PERSLRTD: BsBuess
th&@@@gatwatee nfY6F GRhteR At or 4QAI 6. 80Gnd GregeacthastottEs b as fur
oil wll be selected or bl ended dependi ng on_t he
leggakan 129 IEGgeater than or equal to 90% Greater than or equal to 80 and saturates
and less than or equal to 0.03% less than 120 sulfur III Greater than or equal to 90%
Greater than or equal to 120 saturates and less than or equal to 0.03% sulfur IV All

Polyalphaolefins (PAOs) V All others not included in Groups 1, II, III, or I'V

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

oils and lard oil), petroleum oils, mineral oils, and oils derived from coal or shale.

Synthetic oils may include hydrocarbon oils and halo-substituted hydrocarbon oils such
as polymerized and inter-polymerized olefins, alkylbenzenes, polyphenyls, alkylated
dipheny! ethers, alkylated diphenyl sulfides, as well as their derivatives, analogues and
homologues thereof, and the like. Synthetic lubricating oils also include alkylene oxide

polymers, interpolymers, copolymers and derivatives thereof wherein the terminal
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use and the additives in the finished oil to give the
desired grade of engine oil, e.g. alubricating oi

W@ 0vposiltd on havi ng an SAE Vi scosity G ade of EWY/US2008/087739
ow 20, Ow30, O 40, OM50, OM60, 5W 5W20, 5W 30,
5W 40, 5W50, 5W60, 10W 10W 20, 10W 30, 10W40,
10M#50, 15W 15W 20, 15W 30 or 15W40. The base oil
may be derived fromnatural lubricating oils,

hgdrot i gtdups haMerlieemmodigied bl ssterifientivn etlesifichieme efc, Another

b
sirabledTisS ot PRfefi lilRitingtTR cORR seR RS r Pt dlaPeky i agigs with
a @&ridty 6f Acdhatk Bttershasial &tspatkstiddiBdisodaclbde thystmsdedm QGub.5

(rather than sol yvent extractjng) the a

toforul 1 cmppRsERryliorcidsiad pplyae. s Db berD A bl Rhosphate
S ild dentdd Reripl LREAr L
oY Bl G AR s o hoda

arddbersditabld form@rb@éermhsggs Saturates |evel s and
viscosity indices for Goup I, Il and Il base oils
are listed in Table | . Goup |V base oils are

Sitiobiy-ahsetiaih Giithnas thep@yalk@ qobyavy1h askyalkioke, ormilymidosy-

sy e 208 oPEsGE T arey s ofaiatetibashisine ois

oTh%BIs,ﬁmhetISaﬁwoaﬁ@gs@nsSu&lﬁwhcﬁmies‘v&rs aﬁgiotsyhdrm@»mmmgaaau@
, I, 111, 1V and V Base Stocks Sati(urat es

p@éméwwqtrébv%yfumwommyle@%é%%ﬁhﬁh fndex Sul fur (As
determ ned by ASTM (As determ ned by ASTM D4294, G oup
D2270) ASTM D4297 or ASTM D3120) Less than 90%

Thabase atlemymdieowe@r@atuerefmh@rliefénedeltqméine‘ﬂ eilgor miydures thereof.

tnF]eza e%Pllste e@rgg) ta%eg 88%{%%3(%% Hrnal]uﬁaz?]o%g@tgq %gt?etlié soggc%% gr coal,
sl&@d Uf ait %\d&htdniee)swnhdmﬁjr&kr paqlfajatmrooﬂrefaﬁ%dtd@@ntpﬂﬂamf

| 09
L TN L A TR

ofl 8birf23 Yirsedlyf fedm biétitdtionPe aﬁ@s&h avbbfaines d(rEbQ@St}orh/avN |
others not included in Grou

esprifigatipn pigeesscareh Afwbich @aﬁé@enl tﬁ:d‘s%gltg?ﬂt E‘H‘Fheb Frp%tment Refined
oMELE AR tPihk SnfeBinéd oild BRER BRH rélinkd oil SRSE BEen treated in one or

more purification steps to improve one or more properties. Suitable purification
techniques include distillation, 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 known as
reclaimed or reprocessed oils and often are additionally processed by techniques for

removal of spent additives and oil breakdown products.

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

is produced by the hydroisomerization of natural or synthetic waxes or mixtures thereof
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oils and lard oil), petroleumoils, mneral oils, and
oils derived fromcoal or shale. Synthetic oils may
w0 pbgia4thydr ocar bon oil s and hal o- substi t ut edPCT/US2008/087739
hydr ocar bon oils such as pol yneri zed and
inter-polynerized ol efins, alkyl benzenes, pol yphenyls,
al kyl at ed di phenyl ethers, al kylated di phenyl
sul fides, as well as their derivatives, anal ogues and
ovhionintdogseserizagoreadialyand the |i ke. Synthetic
lubricating oils also include al kyl ene oxi de pol yners,
i nterpolyners, copolymers and derivatives thereof

It Wpedfairéu thuge 4 Bafor AmbhintdT %3¢ oilgh @mabﬂ‘kawaﬁg bi enmmﬁlmdn &dhe
esterification, etherificatio

pr%ssmtlamnamwaw%famgywtq{ desecot fﬁtﬁ*ﬁ? Tpegk heﬁeg" s?mgﬂsc,eéﬁ%wtgég'om
Préfgﬁec?%&fﬁs S badd &@E&%Ys'e oot BNVt % B Wdsl Sileterdly greater

al cohol's. Esters usef as synthetic oils also include
tharhowe abeud éOW&moc?7swb%5mpr9 reeistably1fPormBheE &P e Xy fq 7 wt %

| Q e
anBcHEprEREOROUR BoR M R XEYS L AU blAE Sl cpmposicion.
(Whieh -wei dhiti pgricerp osspd hereinaitds tefarringso- leglylpephm izet lebragating oil
| so, sui.t abl e f use as base oils. Silicon-based oils
““? %‘I’?e%setsﬁgc'%‘?;al kyl -, polyaryl-, polyal koxy-, or
pol yaryl oxysil oxane oils and silicate oils) conprise

anot her useful cl ass of sgnthetlc IuQﬁa/ﬂtln oi ls.
Theroryespassy stkabitmetalaliihydsasyhenzonte Sradieqd et Fpe?g?sa of tegyresent
1n\9gnt191li‘ RISl ﬁfb%atﬁ%rglladoﬂ{p'aﬁtléﬁ: Wik$ be 0! MIBF hfiount compared to the
tetranydrof urans, polyal phaolefins, and the like. The

bakmeiboblubricating biscasityi Gentralkyoitmith ber aneamoungfromegiout 1 wt % to
25r\&eftr°gfb}|ggpegab§ d%rgm ag{n{crﬁ' \7&5'1[‘% 1§32 (,J@@r ﬁf?lf or gﬁéﬁljaglg?ro% Lt?but 3wt

an roma natura urce

% %y B i €4, ibased @unrtbetofad vx@xght ot Jubsioating, oilogontpesitisand
bitumen) without further purification or treatnent.
Exanpl es of unrefined oils include a shale oi

OPRERIABOITUVERCOMPONENTS retorting operation, a
petroleum oil obtained directly fromdistillation, or

an ester oil obtained directly froman esterification

T}f}rfgﬁtﬁﬁlﬁg a8@A % &fmﬁ’&%l‘&@ awaﬁlﬁﬁy oP&nypaentMHah@idtbe favorably
urther "treatnment. Refined

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.
(A)  Ashless Dispersants

Alkenyl succinimides, alkenyl succinimides modified with other organic compounds, and

alkenyl succinimides modified with boric acid, alkenyl succinic ester.
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oils are simlar to the unrefined oils except that
refined oils have been treated in one or nore
WEoeNsaad i on steps to i nprove one or nore proper/UBmMes/087739
Sui tabl e purification techniques include distillation,
hydr ocr acki ng, hydrotreati ng, dewaxing, solvent
extraction, acid or base extraction, filtration, and
percol ation, all of which are known to those skilled
(B) n Unidation.InkRibitets ned oil s are obtai ned by treating
used oils in processes simlar to those used to obtain
the refined oils. These rerefined oils are al so known
1)as Phelodtype @herolicp@iidaen stibicirs:st,Antbtigfidnebised; @ di-tert-

b bsol e bl S B PEne DA et S EeUp D, 2.2-
(m@tﬁweﬁ@di's(ﬁfn?e%stlfbetem&wpﬁm Masmwde%bm?zsnémyl -@les0 be

used, either alone or in conbination wt

butvipheralhieh -ineptapxlidengbis@s6- divtert thutyirhepely . Himethydenehis(dax
mét@%'?x{o% @h@ﬁd}p b9 RBG&&B&% *B}’s 4 @%uhé’t gh %reseibzlﬂ&hgl'@nébﬁsm-

ur al synt heti c Xes o m xt ure eof ove

mdli»d-lﬁenystmh@r}il;ztwhok),rﬁ edi-®itytsityl- 4|-meuhslppcleﬂ,e?t ¢-ditertebuigdet-a

ety gt S P R Bueae Rt DBt o SR s amineep
cre@bl, Dask-tat-h(NaB diﬁfethjzwnlh@m&hﬂpﬁﬁmr i 8%10@&(%6&@]-@61&
Pref erred anounts L base o

buphs e - o A G PP RO D s PR e B 50 At

buf{IBedzyAY.sWid/andBi@, Rk IRBIV-HydasRy8 60 wt %to 97
uﬁ 5’2%5 r#ostnprg erably f?]om a}{Jouty 58*%9& %to 95 wt %

of the lubricating oil conp05|t|on (When wei ght

2)Per &{engrﬁmyﬁ‘%%é‘@{ i@ifdn itibils: a{lﬁ)gﬁtéa Hﬁgﬂe anifik gményl .alpha.-

per cen icating oll SS ot erw s

nagipledarhinedand alityéated elpbaseghthlylaaline. net al
al kyl hydr oxybenzoat e produced by the process of the
present invention in the lubricating oil conposition

)W | Ot types:anéthiniithiczBibumbte¢o g aine dithiocdrbamrg)s endi | of
| ubricating viscosity. CGenerally, it will be in an

mefpdensbistdiRiyldBRiataraamatos « o

(C) Rust Inhibitors (Anti-Rust agents)

1) Non ionic polyoxyethylene surface active agents: polyoxyethylene lauryl ether,
polyoxyethylene higher alcohol ether, polyoxyethylene nonylphenyl ether,
polyoxyethylene octylphenyl ether, polyoxyethylene octyl stearyl ether, polyoxyethylene
oleyl ether, polyoxyethylene sorbitol monostearate, polyoxyethylene sorbitol mono-

oleate, and polyethylene glycol monooleate.

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

ester of polyhydric alcohol, and phosphoric ester.
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25 Wt % preferably fromabout 2 wt %to 12 wt % and

nore preferably fromabout 3 Wt %to 8 w % based on
wo b@ovstiad wei ght of the |ubricating oil conpoRCT/USI008/087739

OTHER ADDI TI VE COVPONENTS The fol |l owi ng additive

conponents are exanpl es of conponents that can be

favorably enpl oyed in conbination with the |ubricating

additive of the present invention. These exanpl es of

additives are provided to illustrate the present

i nventi o but they are not intended to limt it. (A
(D%shﬁ 'YJer sant s Al kenyl succi ni ni des, al kenyl

succi nim des nodified with other organic conpounds,

and al ken succi nimdes nodified with b ric
Adéﬂl@@mdugﬁ%f Iiiipheagk and ethgjenegyide, PPIYRXYSHHY WetaH?YE '?'ff and

c) oxidation inhibitors:

pOFggﬂgﬁ%&ﬁ§ﬁgﬁgﬁ?§k% 6-di -tertbutyl phenol),

4,4 - bls(2 6-di-tert- butylphenol)

<Ei‘a;" DieBis TR helr PER 3t BTV Lhenol)
_butyl|deneggs(g nmet hyl - 6- tertbut¥lphenol)
2y G BRSSP T T R ko oo,

sul%ur?zed o819 RIisHehyIdaTRIe Dieth A, tBicldlbidetehnitepbieorinated naphthalene, benzyl
-met’h yl enebi s(4- mnet hyl - 6-cycl ohexyl phenol ),
lochdeaﬂapmuwtpﬂbﬁtlwn% %t‘?ﬁ’?l“ﬁ%ﬁ@ate 2,6-di-tert-butyl -4-
et hyl phenol, 2,4-dinmethyl-6-tert- butyl phenol ,
2,6-di-tert-.alpha.-dinethylanino-pcresol,
(Fp, 6 FatictiveModifitisN'  di met hyl ami nonet hyl phenol ),
4,4" -t hi obi s(2-nmethyl-6-tertbutyl phenol),
2,2" -thiobis(4-nmethyl-6-tert-butyl phenol),
Falty alcdhdtpfatty heid; dmyide, doyat&l dser tandtosHebestery| ) - sul fi de,
and bis(3,5-di-tert-butyl -4-hydroxybenzyl). 2)
Di phenyl am ne type oxidation inhibitor: alkylated
QY1 PhaRiifantidaal Ri@RYes - al pha. -

Sulfurized oxymolybdenum dithiocarbamate, sulfurized oxymolybdenum organo
phosphorodithioate, oxymolybdenum monoglyceride, oxymolybdenum diethylate amide,
amine-molybdenum complex compound, and sulfur-containing molybdenum complex

compound.
(H) Viscosity Index Improvers
Polymethacrylate type polymers, ethylene-propylene copolymers, styrene-isoprene

copolymers, hydrated styrene-isoprene copolymers, polyisobutylene, and dispersant type

viscosity index improvers.
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napht hyl am ne, and al kyl ated . al pha. - napht hyl am ne. 3)
O her types: netal dithiocarbamate (e.g., zinc
waleaobiogaar bamat ), and PCT/US2008/087739
nmet hyl enebi s(di butyl di t hi ocarbamate). (C) Rust
Inhibitors (Anti-Rust agents) 1) Non ionic
pol yoxyet hyl ene surface active agents: pol yoxyethyl ene
| auryl ether, polyoxyethylene higher al cohol ether,
(I) pol Pomypbiny Depeeessamts/| phenyl et her, pol yoxyet hyl ene
octyl phenyl ether, polyoxyethylene octyl stearyl
et her, pol yoxyethyl ene ol eyl ether, pol yoxyethyl ene
Polgicthiyt Akthatrgiasd ear at e, pol yoxyet hyl ene sorbi t ol
nongpol eat e, . and pol yet hyl ene gl ycol nonool eate. 2)
Do hEpamp JphibitAkS: stearic acid and other fatty acids,
di carboxylic acids, netal soaps, fatty acid am ne
salts, netal salts of heavy sulfonic acid, partia
Allmlrro@hgqr'yl@te@@lymeé%ar@rdlmﬁthp(\;ﬂ iNeopapplymgrscohol , and
phosphoric ester. (D) Denulsifiers Addition product of
al kyl phenol and et hyl eneoxi de, pol yoxyet hyl ene al kyl
(Ket hdfetaldedengehtgoxyet hyl ene sorbitane ester. (E)
Extreme Pressure Agents (EP agents) Zinc
di al kyl di t hi ophosphate (Zn-DTP, primary al kyl type &
SulF@eR0 @awsu&hkydd Al @) alkenyll bhknares chliofl los alkenyd Asiydtic sulfonates,

sul fide, neth trichl orost ear at e, | ori nat ed
calpigpHuifanaiese sulé@ﬁ%@!jpr ynseiferized mefal st OEWLB%W@“MS%'&%M

alk@&q akﬁ@eﬁilc%@ﬁl bheR a&lﬁyl ot Bkedy 'h9§r‘09§1 afdRfdtit k@ifchafedtsulMurized or

al"cohol acid,” am ne,” borated ester, and ot her
ungadfugreg e(l]@l opg/g%(pm)fl naphthenates, melalisalts efalkanoic acids, metal salts of an

alkyl or alkenyl multi-acid, and chemical and physical mixtures thereof.
Other embodiments will be obvious to those skilled in the art.

The following examples are presented to illustrate specific embodiments of this invention

and are not to be construed in any way as limiting the scope of the invention.

Example 1
Low Temperature Performance of C20-28 and C20-24 Carboxylates in an Automotive

Engine Oil Formulation

Table 1.1 illustrates the low temperature performance of five carboxylate detergents as
measured in the ASTM D 4684 (-35 °C, MRYV) test in a fully formulated automotive
engine oil prepared using the following automotive engine oil additive package and base

oil blend:
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Sul furized oxynol ybdenum di t hi ocar bamate, sulfurized
oxynol ybdenum or gano phosphor odi t hi oate, oxynol ybdenum
woreogseteer i de, oxynol ybdenum di et hyl at e am dePCT/US2008/087739

am ne- nol ybdenum conpl ex conpound, and

sul fur-contai ni ng nol ybdenum conpl ex conpound. (H)

Viscosity I ndex |nprovers Polynethacrylate type

pol ynmers, ethyl ene-propyl ene copol yners,
AwdrgoterdEngsedieAdditivpBhckapsr s, hydrated styrene-isoprene

copol ynmers, pol yi adbisivgl ene, and di spersanf t yp€reat Rate

BoYateEBELSu¢cintigidx | nprovers. (1) Pour-poi nt Depbeas@nt s

PoSIOF¥ATEd (Bthy 18R Gabonated Bes-Shctinim@RM | nhi bi t of 5.0AVKYA

adat fcibR S(MBhate anNd di met hyl siT1 coneg Rigndl TRY/IG: in
Nd(ﬁ;élvé al Det er gents Sul furized or unsul f ur figigktdaliky!

P0§tl]"rp§§=<f Pl RAE BRSsucd rq"\% do07_al KMy —arompg Gy o

-0 T aTT CHtoim—St |atco, bUIIUIILUu
Z“E@ﬁﬁ“f’@?‘?s?%e metal salts of nulti-hydroxy a?%(slli"m(’l P/kg in

,gl 011
romatic ﬁnnﬁnnpdc g!ky! OF Al lran

- al kenyl —ar ot & atken tf0%
Melybdeaim Suceinimide CompleX 1 ¢ ur i z0d” or unsul fut 4%, %, .,\’,.

AminigAgiigrdanhapht henat es, netal salts of all ﬁ

PhamoligsAntipsidant salts of an alkyl or al kenyl 191|5twt A)m d

Foamdnhibizoi cal _and physi cal ni xt ures t her eof | 3@ppsyin finished oil

Cabbodaranitergend | be obvious to those skil | e86 mmaKe/kg in
art. The foll ow ng exanples are present ed { 6nished oil

iTTustrate specific enbodi ments of this invention and

THY cﬁQge WAR PRSI LR Eight o ahe B0 Wifig basgidil Bighdttb enake a
scope of the invention. Exanple 1
5SW40 multigrade finished oil:

Base Oil Blend

Component %
Group 111 Base Oil 1 52.2
Group I1I Base Oil 2 20.3
Pourpoint Depressant 0.3
Viscosity Index Improver 12.0

The data in Table 1.1 shows that as the percent branching in the alkylchain on the

alkylphenol used to prepare the carboxylate detergent increases, the MRV performance is

improved.
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Low Tenperature Performance of C20-28 and C20-24

Car boxyl ates in an Autonotive Engine Q| Fornul ation
waamwbeselia0 1 il lustrates the | ow tenperature peP¢DURHNGEE7739

of five carboxylate detergents as neasured in the ASTM

D 4684 (-35 0C, MRV) test in a fully fornul ated

autonotive engine oil prepared using the follow ng

aut onotive engine oil additive package and base oil

bl end: Thi s package was bl ended at 15.2 weight % in the

foll owi ng base oil blend to make a 5Wi0 nul ti grade

finished oil: Base Q| Blend The data in Table 1.1

shows that as the percent branching in the al kyl chain

on the al kyl phenol used to prepare the carboxyl ate

det er gent i ncreases,—-the-NRV/performaneei s
i Mpr ov %me blle 1.1 '| Al kyliphenol Referencle Nunbers
e.g.,.2583 |1,; 200J efc.) are described in Exanpl es
that fi@ €ow Bxaapl e 18 tow ngonperat@egPerfor mance of
C20- 28 SaBd |€00- 84 Cafbexyl[at&s in|ariAgt onotive Engine
O | Fqengl at on"Tabl ¢ 8. 1] summarizes Fhe | ow
terrper&gre per f ormance of| four carboxyl aete det er gent
iin the fol ljlow ng finished lautonotive engijne oil as
measurfed by t{jhe ASTM D 4684 (-30 0C, MRV). The data in
Tabl e |18. 1 |shows that as the percentebranching in the
al ky ghai n lon the al kyl phepol used tp @repare the
¢ar Xyl ﬁtegﬂet%gem imcreages, fheYNRV performance
i|s iZrgr o%ed|Fi M shed AWt opotive En yne Q|
Bl e%lsTabl e 18. 1Exanpl e 2 Measur erremg of % Branchi ng
and=\Al pha-d efin ip C20-R4 |songrized Al pha A efins
(IA@ g—speettofretry—+sused—to determ ne the z
percentagemethyt—branching—and percentage resi dual s
al pha-|jq) ef i n |of isonerized| C20-24 |NAQ or | soneri zed 5
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olefin (IAQ. The technique involves devel oping a
calibration curve between the infrared absorption at
wa3n8osdmd (characteristic of the nethyl stretktl/us2008/087739
nmeasured by attenuated reflectance (ATR) infrared
spectronetry and the percent branching determ ned by
GLPC anal ysis of the correspondi ng hydrogenated | AO
sanpl es (hydrogenati on converts the lAOto a m xture
of paraffin-g in which the normal paraffin has the

| ongest ret entl@n time for a give carbon nunber).
Simlarly, awcad:l bration curve was devel oped between
the infraredSakBorption at 907 cm 1 (characteristic of
al pha ol efi ngC——}l stretch) determ ned by attenuated
reflectance AER) infrared spectronetry and the
percent al phg obefin determned by quantitative carbon
NVR. A i nea‘B I‘;_east squares fit of data for the

per cent branghlggg showed the foll ow ng equation: %

Br anchiéng bysHy&ir ogenation GC = 3.0658 (Peak Height at
1378 c@l '8 by ATR Infrared Spectroscopy) -

54. 6792 The“ﬁz_‘3 $ 0. 9321 and the branching content of
the samipl es .Bsed tH generate this calibration equation
ranged>f rom BppRoxg mately 9 %to 92 % Sinilarily, a

| i neard eastgsaglarees fit of the percent alpha-olefin
dat a skowed bheofcztlovvl ng equation: % Al pha-d efin by
Car bon 8NVR =50.5082 (Peak Height at 909 cm 1, in mm
by ATRU-l nfra;ed“’Srﬁectroscopy) - 2.371. The R2 was

0. 9884 > _and tge 2l gha-ol efin content of the sanples
used t% genesatg t&n s calibration equation ranged from
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approximately 1% to 75 % US2008/ 087739 Exanple 3
Preparation of Isonerized C20-28 (C20-24/C26-28

W@ 3928130 Al pha A efin The primary ol efi ni ¢ SpRCT/ES20081087739
Normal Al pha A efins (NAO s) is normally al phaol efin.
The isonerization of NAO s over the solid acid
extrudate catal yst I CR 502 (purchased from Chevron
Lunrmus G obal ) isonerizes the al pha-olefin to other

I efiniCc speciles, such as beta-olef ns, internal

¢& ns and jevien trij-substituted ol efins. The

3 geri zation |of NAQ s over |ICR 502 catalyst also

Huces skelletfal isgnerization in which nethyl groups

©ol Al roducid a@m t he hydrocarbon chain of the

gefi zed alphasokefin (1AQ which is referred to as

lﬁccﬁi ng. Thel beanchi ng content of TAO s is

st ofed by| Infrared spectrometry (Exanple 2). The

gEee of olefin and skel etal isomerization of an NAO

ponds on the| condijti ons of the isomerization

eess—Am—xture—af C20- 24/ C26- 28 (80: 20 by wei ght)

ai ned from Chevran Phillips Chem cal Conpany was

merized ip fa tubylar fixed bed reactor (2.54 cmID

b4 &m Lgng@ Staijl ess Steel) packed sequentially

m &he Bot [om & tlhe reactor to the top of the

ictor as fpl|ows; (145 grans Al undum 24, 40 grans of

R 505 m xed with 85 granms of Al undum 100, 134 grans

Aumdunr2d. 7 The 1leactor was nounted vertically in a

peraqture coptrollled electric furnace. The catal yst
drijed at| approxijmately 150 OC in a downfl ow of dry

rcogen of ppproximately 30 m / mnute. The NAO

& &l to appfogndtely 35 0C ) was punped upfl ow at

V¥ of _1. fowhig &t he catal yst bed was hel d at
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rangi ng between 130 0C and 230 OC at atnospheric
pressure and sanples of 1AO were collected at the

wooiobeseslad the reactor with different anounts PET/US2008/087739
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branchi ng dependi ng on the reactor tenperature.
f # Preparation of Alkyl phenol 9415 To a 10

EE i
e%Eullr)e&Lﬁ 7 E?MC Qa!ﬁdf) feiiGn ¢2b 1485 &Ji‘z%ﬁ'ﬁg?ﬁa

Irrer, l"ux con nser aﬁgl ?ernncoup ' e under a
ncmﬁhgéhkajnvsphere was charged 3000 grans of nelted
phenol (42.5 noles) followed by 2200 grans (6.5 nol es)
of the isonerizedC20-28 al pha-olefin from Exanple 3

CHHERENPR Gtr@rﬁetgy PouBE R CdbitdthineltBe bBﬂcéntQ@‘ﬁnE:ﬁh 5bﬂaﬁéhli§§and
m xture was added 770 grans of Anbeh%{st 362,r) aci

i pereentegeanesidual adnha-defimeisemenizsth (RO BN wwn‘(reﬁe Hatpha
gféli' h{@i ei"ﬁ/e t%(g}rp rlﬁvéloesa&vgl\l)gﬁéaatcai'l%%ggﬁ; wcj:en the

enper was | nNCrea
f fora@élbéﬁsofpﬁoh aul¥78adm Mélﬁdﬁadtér@c olf Ehecmcthﬁrﬁnemh) m@ssured by

99. 1% (by_S FI d Ch t
S it RRAc et R BB st e RSP A bing

alitteRhin¥ @6} dTPethal AR Jf 'tlllé é’cﬁ‘*e@p&ﬁmﬂ ek %’é‘nhﬂ%d et saﬁffples

previous reactions to afford apprOX|nate
p(lmﬂmgenatrdn @npentsite IARs avaiztiero fiparabfin Sem wigeh th@ npggal

C at r vacy 94 C at Q C

CREALH bt 105 RSS! *pytaR e fos gl AhoR RS WITARS. o
86&1%&5@@&6 whii@evaldpll Bhveren tiR4dSared absorfteonf 2190DwinAp
properties: 1.7 % Unreacted olefn/paraffin, 13.2 %

Dicharae{aristie obglpksuelefia G- Hﬁ&tﬁqch):qiqwrammwe&gﬁta% rﬁﬂecwce
% | 0
RRE R s S8GRG nd Bspsflginn by g

pbaibohNMRS % Unreacted ol efin/paraffin by HPLC.
Exanple 5

A linear least squares fit of data for the percent branching showed the following

equation:

% Branching by Hydrogenation GC = 3.0658 (Peak Height at 1378 cm-1, in mm, by
ATR Infrared Spectroscopy) — 54.679. The R2 was 0.9321 and the branching content
of the samples used to generate this calibration equation ranged from approximately 9

% to 92 %.

Similarily, a linear least squares fit of the percent alpha-olefin data showed the

following equation:

% Alpha-Olefin by Carbon NMR = 0.5082 (Peak Height at 909 ¢cm-1, in mm, by
ATR Infrared Spectroscopy) — 2.371. The R2 was 0.9884 and the alpha-olefin
content of the samples used to generate this calibration equation ranged from

approximately 1% to 75 %.
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Preparation of Al kyl phenol 200H The al kyl phenol 2
_ ( . O0H
is a comercial al kylphenol made from a ?/n >F<)t ure of

waniosos@and zed C20- 24/ C26-28 NAO (80: 20) obt ai nedI/U81908/087739
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Chevron Phillips Chem cal Conpany. Al kykl phenol 200H

had the follow ng properties: 1.0 %Ether, 3.5 %

Di al kyl ate, 35.9 % Para-al kyl -i soner, O. 8’%free

phenol and 0.8 % Unreacted ol efin/paraffin by HPLC

Exanpl 6 Preparation of |Isonerized / Branched CZO'- 24
Xﬂﬁﬁ’@efln To a 3.0 liter, three neck round bottom

ﬁ%katfohtotf%rﬂmzbd a20es f(@aoqafcmzs (8or20an4llphe Qlefin

enser under a dry nitrogen atnosphere was added
app:nog]matel y 160f grams of nmelted C20-24 NAO obt ai ned
evr i
b -
rpél&ﬂalr%olgg&c Specics it S‘ll\mrr ?%Y ?hﬁgs;@g%%rsg% ryrgltilg}ly alpha
Jele%lmm@isohfeﬁaatmfa@a@mmt thessliddeid @xtrudats leﬁge){CR 502

The reaction was heat ed
(e TG b G BT (P BE B oL e L BE othe
o}e%inqgglgecfe'é esu@% gé H&L-ole-ﬂ?@ ihRasd bRfinvasd eaaltgdubaituted oleﬁns
approxina and then about 50 grans §f13| lica

c

gﬂie hlmeraiﬂ%:iem of NAIQ%S peerd CRoM2fcatalyshalgo Hd Ay of

net hanesul fonj c. aci.d., The f

dFRMPERIBY W ’égfrileh@'léfouijis areﬁglbsa%%d? %Z%T Fﬁg rt&%rr lgﬁﬁgc#am of
ap0 1s%ﬁ{¥h%d)£1 hd J)l%ﬁﬁ (1A \lvhlbbisﬁr):feaned th esabnan@lmg) Plspbrghing
on a t e and watching for discol orati W
odcintembb LAY SliomgBHorgH by SR s foREiRy (gl The degree of
t(gls{' glgq %( Fé?gl%%n@fzﬁiuyn MHbsaepeﬁdbﬁ)rf taebnditionsas the

oom tenperature and product was was

VRb@Erizatioh peoceyse! rA anhtsad:r m@mg%aﬁdw 2P by mghtbobtamgd from

afford an_isoneri C20-24 wi.th Qg {0l {uBWap

o bpispe PBdtpsIChonBiEg] oG e pikiafd ot 18  Hixed beg;reactor

b& é&m ®p% 94 cm Length Stainless Steel) packed sequentlally from the bottom of
the reactor to the top of the reactor as follows; 145 grams Alundum 24, 40 grams of

ICR 505 mixed with 85 grams of Alundum 100, 134 grams of Alundum 24. The
reactor was mounted vertically in a temperature controlled electric furnace. The
catalyst was dried at approximately 150 °C ina downflow of dry nitrogen of
approximately 30 ml / minute. The NAO (heated to approximately 35 °C ) was
pumped upflow at a WHSV of 1.5 while the catalyst bed was held at temperatures
ranging between 130 °C and 230 °C at atmospheric pressure and samples of IAO
were collected at the outlet of the reactor with different amounts of branching

depending on the reactor temperature.

Example 4
Preparation of Alkylphenol 9415

To a 10 liter, glass, four neck flask fitted with a mechanical stirrer, reflux condenser

and thermocouple under a dry nitrogen atmosphere was charged 3000 grams of

melted phenol (42.5 moles) followed by 2200 grams (6.5 moles) of the isomerized
30



al pha-olefin, 21.5 %beta-olefin, 2,2 %
tri-substituted olefin, 97.3 %interaal -ol efin by

w@20000861IMVR. Exanpl e 7 Preparation of Al kyl pherot/uSH02087739
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Fol |l owi ng the procedure in Exanple 4, alkyl phenol 5502

Wes 7 t @
P 4§FOH AP TH R SR s st

f slifrimginnigtyoe epeadded I70 Zranoflmbertise 46®lagidiniop gkelfangeresin

?Qgtag?eg ffy%é?ﬁéx%ta%g%s {c@ed%g%& :cglygg% 5;1%%%(/61?% 110 °C.

PaharéHctidh tehfpeRiture vakdndfedse@® 1Hveaaind avld for Sbdit 19 hours at
Unreacted ol efin/paraffin by HPLC. Exa

Prdyy time the cOnVeFiRp M EAJ| %ibn§unqﬁ%ﬂ%ﬂaﬂ’ﬂ%gh%ﬂmmaphy) The

NRES B fer B8 g R Rl o VAN SRl Bt et e
Alckibiiae math tRAQT phavdousheadtiohs tviffogd pppeimately 1.3k grofproduct.

Unreacted ol efin/ f 7.
4 hag ppedugt g\{agy;agqugg e lfleﬁik‘)? ﬁ) }%8/ 2@' ot %b h‘é}'ra\;azeiu 9 )ﬁen 94 °C at 30
D'To?rl Y@é{l@fg%nd %ngﬁnéll? 313284 %Y ht 1.6 F0RTvacturh tc%ﬂféxﬁ%& 8 grams of

pheno Unreacted ol efin/paraffin by HPLC
Exmkﬁpﬁeﬂ@ﬂ &gab a‘tlthdhe &flloaying piopeiigs: 156 ?@Umpptgq\pwgn/parafﬁn

géf %eﬁk%lﬁﬁe yrﬁzu)i){: npelg%l;bhillg %érﬂgﬁ%g&@g%?bﬁggﬁa -alkyl isomer
( '1RO) .38k mierol ®f MODEANkyibte] 5702 YOphatlitybirohiend).04 % free

ob alnedfromExaaneBto n al kyl phenol with
t ipbenali 1.3 % H@rqﬁmﬂmﬁn&arﬁf@n&ﬁﬁ’%ﬁi y p %
Di -al kyl ate, 52.2 % Pra-al kyl -i soner, 0.04 %free

Example 5
Preparation of Alkylphenol 200H.

The alkylphenol 200H is a commercial alkylphenol made from a mixture of
unisomerized C20-24/C26-28 NAO (80:20) obtained from Chevron Phillips Chemical
Company. Alkyklphenol 200H had the following propetties: 1.0 % Ether, 3.5 % Di-
alkylate, 35.9 % Para-alkyl-isomer, 0.8 % free phenol and 0.8 % Unreacted
olefin/paraffin by HPLC.

Example 6
Preparation of Isomerized / Branched C20-24 Alpha Olefin

To a 3.0 liter, three neck round bottom flask fitted with a mechanical stirrer and reflux
condenser under a dry nitrogen atmosphere was added approximately 1600 grams of
melted C20-24 NAO obtained from Chevron Phillips Company. This solution was
warmed to approximately 40°C and then approximately 1.2 ml of iron pentacarbonyl
was added via syringe. The reaction was heated to 190 °C and monitored by Infrared
Spectroscopy until the absorptions at 990 and 910 cm-1 are minimal. The reaction
was cooled to approximately 30 °C and then about 50 grams of silica gel was added to
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phenol and 1.3 % unreacted ol efin/paraffm by HPLC
Exanpl e 10 Neutralization of Al kyl phenol 9415 to

woe@pas@a4d he Correspondi ng Potassium Salt The PCT/US2008/087739
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al kyl phenol 9415 of Exanple 3 (1500 grans, 3.48 noles)
ek I%Q&gﬂqgllél@e@iﬁﬁaﬂdu e imi’Pueh el hi e rTHEeﬁASkfvllaﬁghiéated to

equi ppe tark trap and condenser fol
bp076 ang pefiodit lestinggf @inastsaydil@®ring ghroﬁglf ol mwmrtﬁllmr

hea 6
TS R A Sy RS nd SO b gon
f QUhdAHliguits r8flomfer Wstelatiéa By shiKpbtisdit wsiing (approxadately 12
over 10 m nutes. This m xture was then heat ed to 1350C

oxheurSl 8lge repefisnesas onoledHe ropspfomiteRfuist 2nchiredycd yss papdewith
rgg?re rbcf]tf(ggp NHNER 04 d"iﬁ?eré@%%ﬁ)% L9 15(;_1’1%r%31 d20-24 with

I'ng refluxing xy enes were mal ntal ned
f Qlﬁé foXlotvixig propertes: tliz%BIrarf&hhxguﬁsl‘VaRemad; hlpbmoiﬁtﬁn%dl?mo 4%

wat er _was recover.e fr mthe
r@h&@r%‘?ﬁ%&% ShoRcdEved £ oo B e 45 intgpiolefin by
({m nmosphere of dry nitrogen. Analysis of this
I|qU| wed t he presence of water = 223 ppm and
Total Base Nunber 81.3. Exanple 11 Carboxyl ati on of
t Potaﬁlun18alt of Al kyl phenol 9415 The potassi um
8 salt xylene solution obtained from Exanpl e

1Q>r athﬁ;&if@!}ikfrl@hé&@@@jand transferred to a 4 liter
stainless steel pressure reactor. The contents of the

reactor was heated to 1400C and CO was bubbl ed t hrough
t hgg o ngg %ﬁ&édltlré Reﬁia\ﬁg)‘fé ® eﬁll{ 805 5h2bds CIﬂépared from the

ur es Feacti on 1400C an
c dpshérised p]ZGMAOocibtﬁndmfrome)@@pﬂ@@ togaffasd ebkylphgeol 5502 with

cont
the efgltlgwgltg ptrgp%nrle%ag tSQA) UBeackda lc%dn/}gagafﬁn 9.9 % Di-alkylate by SFC,
39 % para-alkyl-isomer by IR; 0.4 % ether, 5.0 % Di-Alkylate, 69.6 % para-alkyl-
isomer, 0.18 % free phenol and 1.0 % Unreacted olefin/paraffin by HPLC.

Example 8
Preparation of Alkylphenol 200J

The alkylphenol 200 was prepared as in Example 4 using unisomerized C20-24 NAO
obtained from Chevron Phillips Chemical Company. Alkylphenol 200J had the
following properties: 2.7 % Unreacted olefin/paraffin, 7.1 % Di-alkylate by SFC; 40
% Para-alkyl-isomer by IR; 2.2 % Ether, 4.9 % Di-alkylate, 36.9 % Para-alkyl-isomer,
0.5 % free phenol and 2.3 % Unreacted olefin/paraffin by HPLC.

Example 9
Preparation of Alkylphenol 5631

Following the procedure of Example 4, alkylphenol 5631 was prepared from a
mixture of isomerized C20-24/26-28 (80:20) alpha olefin containing 79.6 %
32



approxi mately 1000C to afford a xyl ene solution of the
pot assi um car boxyl ate with the foll ow ng properties:

wQ@09seikene by mass bal ance; Carboxylic Aci d BCBUSD0SEE7739
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KOH gram of sanple by titration. Exanple 12
A'B%aqilbfuhg %Bfa dcff'ontl RQarbPle 2SS lat@r AT ARNPh&HE wWRBIthy Rfllowing

fromAl henol 941 5 The potassi um car boxyl at e
xptametlesrﬁ ﬂl% Bthet, 10110% ir-alkplpteos?.Ai%n Bbﬁ-ﬂkﬂnlﬁmafnﬁloé % free

L T T

condenser, thernoneter under a dry nitrogen atnosphere
at roomterrperature foll owed by 647 grans of m xed
xyixempde 160 this mi xture was added 1006 grams of 10

\&\Irelutr%ﬁ%ﬁlgg Ht? ﬁ%ﬁgyﬂl 530 pi r?@}é[tﬁ(? C‘Mrtegbo?lhinrgrljdﬂ&smm Salt

e reactio S heated to 60
The product was transferred to a separatory funnel and

A Rnh A ERRRSN TS eRghotid TS BIRER a4t

P I?é\gﬁ Do %Lﬁ'n@ﬁgﬂé{!ﬁé&uiﬂibgd f1@th| JOé ARG ik Q raintl%ﬁndenser
oxylic Acid = 40. gram of samp

t ifollcwdddry, 75608 af mixed Ixefh:eesbafldr% & oth S9asth H@*bl\%t @%e mix{yry was

Cgl%ts 6@3(289% 3 o Vg&g'vﬁthla%u%{% {&ﬁﬁﬂanol@gmég&rpg (3.48 moles

Prc@ﬁ@ét@d fﬁitrplaﬁw logise u&@&(&]u&"dsl& K)OHrsbhmongvasfaddehbover 10 minutes.

carboxylic acid is acco hed .in t. . o )
|\|élmisf @pqt\zrgtqugﬁhWa@grtggE It(f %Yeiarfllé{)] %gm\@ass b¢§P t%e beginning of this

! d AhiAB. 13580 ki prégdkd Qs AAbedd 19@l50 mm Hg. The resulti
Di %Ffr%ﬁ\h on.” Neutral Pzgt I on anS Ca? bonat i g}1mA gsI urerr;iSu e
ofreflining kPeResOvaye armintainadbetrafiot for 2p@dditignal Pshousng which point
m'3>§%d x(}/fl enes é$5370 :
ml of water was recovered from the Dean Stark trap. The reaction was then
cooled to room temperature and kept under an atmosphere of dry nitrogen. Analysis

of this liquid showed the presence of water = 223 ppm and Total Base Number = 81.3.

Example 11
Carboxylation of the Potasium Salt of Alkylphenol 9415

The potassium alkylphenol salt xylene solution obtained from Example 10 was heated
to 100°C and transferred to a 4 liter stainless steel pressure reactor. The contents of
the reactor was heated to 140°C and CO; was bubbled through the product until the
reactor reached 3 bar of pressure. The reaction was held at 140°C and a constant
pressure of 3 bar of CO; for 4 hours. The contents of the reactor was cooled to
approximately 100°C to afford a xylene solution of the potassium carboxylate with
the following properties: 30 % xylene by mass balance; Carboxylic Acid = 64.2 mg
KOH/gram of sample by titration.
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grans) is added to a jacketed, glass, 4 liter, four
neck reactor fitted with a nmechanical stirrer, gas

w0 ndoensdiwbe and refl ux condenser at room tenpePEr/USINS/087739
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To this m xture was added 1244.1 grans of the
c i acid xylene solution obtained from Exanpl e
1%5‘%3@@112; mnutes with stirring while heating the
mAxidifieatipn of 1€ PotdssiutmeGipbostl ate ®eaived fronr Akgtphemolioe1s
then heated to 40 C over 15 minutes and then 13.9
grans of a m xture (50:50 by weight) of formec
athépaagiing cadbylhts xgReedoluBot 18 00 lzpis) obfighed from Example 11
tenperature of the reaction increased to 43 C and was
abpopruted e a ptlite, raund betom foer neek askokitted with p eneghanical

C {
(SEreRAE Sol s, et e Eb LB B0R eyt i dom
atemyeratire tfolievddnisy Gctﬁhgremabﬂmednqﬂc&ﬂsemo thds BitiGre Wisthdded

(ﬁ‘i%( gams 531@ \Awlgfﬁadded ;ﬁlﬁtfgqurﬁ’g tﬁ’lélg‘g“?‘%& gé?ln?A?)utn%E this

SBRRNHe Sdadfiby wak hédté'ﬂeto(éébcg ”Igfeé}ﬁ@auct Wat BaN@drrdids - a%e]%aratory
grans) and m xed xylenes (260 granms) was added to

f fumskl ang@Powed tqstnghmromtebde b@lurs ¢o alhaw phase sepanatippert which

tine,the [ eqetii o e
P B8 e he e Tt ol B Rl R b e napgertcs:
FCaox DicsAtid|=a40. @mgmeHV@bﬁ&ff@hmplbﬂiy&l‘traﬁﬂﬁ 60.4 0§ kylere by mass
of the xyl enes was renoved by distillation. The refl ux
terg B K FatlPPRhead and the reaction
terrperature was increased to 128 0C over 110 m nutes.

When the reaction reached 128 C, 422.5 grans of oil
(E@ﬂm[ﬂrul&al) was added with stirring. A sanple of the

B3t SE0 Tar s lit Shi T B TR A aliioras e Puppere

(elnfb@xgqatéedog@yr otester ) and the resulting solution
vacuum distilled to renoved the remaining xyl enes

(204C at 60 nbar) to afford the final carboxylate
pfﬁQH&e&bﬂﬁéﬁofttﬂ@ch%iﬁlwa@ﬁl is accomplished in two steps: Neutralization

and Carbonation followed by Predistillation, Centrifugation and Final Distillation.

Neutralization and Carbonation

A slurry of lime (272.9 grams), methanol (226.7 grams) and mixed xylenes (370
grams) is added to a jacketed, glass, 4 liter, four neck reactor fitted with a mechanical
stirrer, gas inlet tube and reflux condenser at room temperature. To this mixture was
added 1244.1 grams of the carboxylic acid xylene solution obtained from Example 12
over 15 minutes with stirring while heating the mixture to 28°C. The temperature of
the reaction is then heated to 40 °C over 15 minutes and then 13.9 grams of a mixture
(50:50 by weight) of formic acid/acetic acid is added to the flask. The temperature of
the reaction increased to 43 °C and was allowed to stir 5 minutes. The reaction
mixture was then cooled to 30 °C over 20 minutes and then CO2 gas (9.8 grams) was
added to the reaction over 11 minutes at which time the temperature increased to 32
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properties: % Ca = 12.59 % Viscosity (100C) = 133
cSt, Carboxylic Acid = 34.4 ng KOH gram of sanple by

W pdopamsdien and Potassium = 127 ppm Total BasePqNUIRENG687739
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353. Exanple 14 Preparation of the Carboxyl ate 8086
f 6@%@2&3&.@%&9&) widdded 08hPFAEREH 6 R 78 nEARPhESthd Qeaction
11, 12 and were followed to prepare the carboxyl ate

seapesturctinarensed tddd°ke Alskgdndrsdurty o5eBe (511 gianEk angihanol (42.9

9 to afford the, fin car baxyl at j t he f i

Pl el im0 8Ame s TuGed oly h GOL Rt D rams) s
C&lded && tHeQ¥btio ol 3V mindeskt WhidkGhhe ieasactibn senirguley
titration and Potassium 33 ppm and Total Base Nunmber =

3agreassdta0eC15 Preparati on of the Carboxyl ate 8082
from Al kyl phenol 5502 The procedure in Exanples 10,

11, 12 and 13 were followed to prepare the carboxyl ate
8PrAstiatiom § enirifingatioe aadl KidapPetidlati®®b02 fr om Exanpl e 7
to afford thefinal carboxylate with the follow ng
properties: % Ca = 12.58 % Viscosity (100 C) = 58.6

CPhe metHaROK Walet aft® b PorfioR B theMBy1¢iekvag randvell byl atiby. The

titration and Potassium = 14 ppm and Total Base Nunber

=ref@ comlenser te axiistitlatipm head apd th reagtiidsypperaBIrgysgincregssd to

Lphenol h e [ 8 , :
AN SRR T R RERICR, BB TR £ dpelfon o
sNaufralp@avhddedt Wizh alitingp Resuoipl@ 60the freantiviExiampde Gudosediment
afford the_fjnal carboxyltgéug?#vi th the fol

praptyeli’es Thixpreduct yos gin 580V “tef@hgvtmérggent (Alfa Laval

Gyrotester ) and the resulting solution vacuum distilled to removed the remaining
xylenes (204°C at 60 mbar) to afford the final carboxylate product with the following
properties: % Ca = 12.59 %, Viscosity (100°C) = 133 cSt, Carboxylic Acid = 34.4
mg KOH/ gram of sample by titration and Potassium = 127 ppm, Total Base Number
=353.

Example 14
Preparation of the Carboxylate 8086 from Alkylphenol 5631

The procedure in Examples 10, 11, 12 and 13 were followed to prepare the
carboxylate 8086 starting with the alkylphenol 5631 from Example 9 to afford the
final carboxylate with the following properties: % Ca = 12.49 %, Viscosity (100 °C) =
157 ¢St, Carboxylic Acid = 35.1 mg KOH/ gram of sample by titration and
Potassium = 33 ppm and Total Base Number = 350.

Example 15
Preparation of the Carboxylate 8082 from Alkylphenol 5502

The procedure in Examples 10, 11, 12 and 13 were followed to prepare the
carboxylate 8082starting with the alkylphenol 5502 from Example 7 to afford the
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52.5 cSt, Carboxylic Acid = 35.7 ng KOH gram of
sanple by titration and Potassium = 136 ppm and Tot al

w@ame/odumber = 357. Exanpl e 17 Preparation of PCT/US2008/087739
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Car boxyl at e 8068 from Al kyl phenol 200H The car boxyl at e
8 lo f oy —
O?@ﬁl %aéb%g%&%ﬁﬁgi‘foglﬁ%B aptabped £ 1060 «%hwceghy (100 °C) =

VVI ng prop erties:
128%, cSvj Gabeiliy Add6 BE} mg KB/ g&m omnnmpy htrawcm ahd=

byl T o BBl S0 ) P o

CLAIMED | S: 1. A carboxyl ate detergent prepared by the
process conprising (a) alkylating a hydroxyaronatic
cdﬁﬁamnl@llw th at | east one normal al pha ol efin having
f jper nol ecul e
tha %%H@éﬁ%rﬁogg%ewﬁsgﬁp%%%l%?@kluﬁl%gg@q soneri zed al pha
oI efl n havi ng 15 98 wt % br anchl ng and a residual al pha

|n C nteng @ & boutﬁ@ é( about t30

e ProrsAy ExamBes Al Hin | APRY 1 SPEE TIPS IPSREE e
C Q%@Hﬂ%e 408} shgg @ith ﬁie%k;ll nbES00I oM Eﬁ&lﬁ?l%%ttﬁ @fford the
hydr oxyaromati ¢ conpound an al kali netal base to

prfmal cheboyylasd withith lamwrpp@tle& fre CalklA-6ft ¥l Viscosity (100 °C) =

ot S R AR it R S RF e BBl

PIPQEHESiumMO= 836 Pplydndt RelallBide ddyrbepaBBIC car boxyl i c ac:| d
al kali nmetal salt;

Example 17
Preparation of Carboxylate 8068 from Alkylphenol 200H

The carboxylate 8068 is a commercial product obtained from Chevron Oronite LLC
and has the following properties: % Ca = 12.5, Viscosity (100 °C) = 180 cSt,
Carboxylic Acid = 37.0 mg KOH/ gram of sample by titration and Potassium = < 100
ppm and Total Base Number = 353.
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(d) acidifying the salt produced in step (c) with acid
to produce the al kyl ated hydroxyaromati c carboxylic

w@eiodos@amdd (e) overbasing the al kyl ated hydr oxper/osmns/es7739
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carboxylic acid with lime in the presence of carbon

g%Aqu dﬂ“&[ﬁ\@@lﬁ [gr oduci ng an overbased al kyl at ed

I'c carboxyl ate detergent. 2. The
carboxyl ate detergent of Claim1l wherein the
il some A @elshxalqphdetedgedit prepasedabypthe tpredebsyconisird zed
ol efin containing a residual al pha olefin content,
wherei n when the percent branching in the partially

i soneyiyzed ,alpiia th?yﬁfd%yhr%rﬂaﬁfé aoxhbé\mcmme giuaist bee 26rmal alpha
wei ght “per cent, ? hen the residual Bha ol efin content

in such paotdfialhayingdtameebousd?2 o @‘Pﬂiﬂé fnban ptomg ey Molecule
0, s S o SO

det er gent rein i'soneri zed
ol efin has 13888&%bfnbliag aid mgpsldﬁal ﬂplm m:laﬁinomycblatoé between

det t of C 3 wh
T er T B hs Hipgn s D B ABHE O Sherap AT Sing o AR glated

det er gent %gglgxgérmréugle&{l Siufhdt he i someri zed al pha
-6

ol efin has % branching. 6. The carboxyl ate
detergent of CGlaim1l wherein the isonerized al pha

2L o FSGBE B AP it

about 20 t %%ﬂ&ﬁtm&él wuaé hoprovidean alkah enatﬂrsbkbmﬁtmta&ylated
detergent of Caim1l wherein the normal al pha olefin
m xt ur e hadwirosseepsiic campewndabout 28 carbon at ons per
nol ecul e. 8. The carboxylate detergent of Claiml
wherein the normal al pha olefin mxture

(c) carbonating the alkali metal salt from step (b) with carbon dioxide

thereby producing an alkylated hydroxyaromatic carboxylic acid alkali

metal salt;

(d) acidifying the salt produced in step (c) with acid to produce the

alkylated hydroxyaromatic carboxylic acid; and

(e) overbasing the alkylated hydroxyaromatic carboxylic acid with lime in
the presence of carbon dioxide thereby producing an overbased

alkylated hydroxyaromatic carboxylate detergent.

2. The carboxylate detergent of Claim 1 wherein the isomerized alpha olefinis a
partially isomerized olefin containing a residual alpha olefin content, wherein
when the percent branching in the partially isomerized alpha olefin is less than
or equal to 25 weight percent, then the residual alpha olefin content in such

partially isomerized alpha olefin is greater than or equal to 8 weight percent.
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has from about 18 to about 24 carbon atons per
nmol ecule. 9. A lubricating oil conposition conprising

wa@eoooioselad | ubricating viscosity and the car borgT/ES®08/087739

detergent prepared by the process of Claim1l. 10. A
gar boyxl @Jrg% 1€ O Fent Ut 1AEN 1| Réhefedh HRVIbdIBerized alpha olefin has
r

Sstructure: eiln R1s an al kyl group derived from an
i someB0-86ovts phechddgf i n havi ng from about 12 to about
30 carbon atons per nol ecule, having 15-98 wt %
branchi ng and a residual al pha ol efin content of

het wegpe Ea{rBG%JQQ@ dbtefheht 6{0CIah0 AtwlEeintil isemetizsd @ipbiamlefin has
and z are independently whole or partial integers. 11.

An al R§H78tvedo brpaetangar omat i ¢ conpound prepared by a
process conprising al kylating a hydroxyaromatic

conpound with at |east one normal al pha olefin havin

r om aheuirbdRylhte dateogent B0Ckim Bovheatin ithe isemernigsideadriiaoletin has
that has been isanerized to obtain an isonerized al pha

ol ef i ﬁOﬁQm{gbrfgg 82wt % branchi ng and a residual al pha

ol efin content of between fromabout 0.1 to about 30

wt % thereby producing an al kyl at ed hydr oxyaro

A m?t i C lefin i
sonpoUihe carboxylate detergent of Claim’l wherein the isomerized alpha olefin 1s
composed of at least about 23% branching, at least about 9% residual alpha

olefin, and having from about 20 to about 24 carbon atoms.

7. The carboxylate detergent of Claim 1 wherein the normal alpha olefin mixture

has from about 14 to about 28 carbon atoms per molecule.

8. The carboxylate detergent of Claim 1 wherein the normal alpha olefin mixture

has from about 18 to about 24 carbon atoms per molecule.

9. A lubricating oil composition comprising an oil of lubricating viscosity and

the carboxylate detergent prepared by the process of Claim 1.

10. A carboyxlate detergent having the following structure:

B 7
OH 0]
“ Ca
X o (CaCO;)y (CaOHy),
/ F
R
L 42
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wherein R is an alkyl group derived from an isomerized alpha olefin having
from about 12 to about 30 carbon atoms per molecule, having 15-98 wt%
branching and a residual alpha olefin content of between from about 0.1 to
about 30 wt%; and wherein y and z are independently whole or partial

integers.

An alkylated hydroxyaromatic compound prepared by a process comprising
alkylating a hydroxyaromatic compound with at least one normal alpha olefin
having from about 12 to about 30 carbon atoms per molecule that has been
isomerized to obtain an isomerized alpha olefin having 15-98 wt% branching
and a residual alpha olefin content of between from about 0.1 to about 30

wit%, thereby producing an alkylated hydroxyaromatic compound.
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