WO 2004/ 113478 PCT/ US2004/ 018239 SODI UM PETROLEUM SULFONATE BLENDS AS
EMULSI FI ERS FOR PETROLEUM O LS | claimthe benefit under Title 35, United
States Code, 120 to U. S. Provisional Application Nunber 60/476, 620, filed
June 9, 20080 20vahiidshed SCDI UM SULFONATE BLENDS AS EMULSidthsRseasfotdzs”ETROLEUM
O LS. BACKGROUND OF THE I NVENTION 1. Field of the Invention The present
invention relates to enulsifier conpositions that can be used as

repl acenents for natural high nol ecul ar wei ght sodi um petrol eum sul fonate.

2. Description of Related Art Sodi um petrol eum sul fonates are wi dely used as
the primary emulsifiers in fornmulating emnulsifiable |ubricating

conposi tions used fSOBIIM PETROLEUMISILEONATEBLENDS A®t al wor ki ng

| ubricants, and the |i KEMPESIRIERSFORIPEYROEEUM O1USW th white oil, is
traditionally produced commercially from the treatnent of raffinate with
finning sulfuric acid. It has been used in nmetal working applications, with
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1. Field of the Inventmn

The present invention relates to emulsifier compositions that can be used as
replacements for natural high molecular weight sodium petroleum sulfonate.
2. Description of Related Art

Sodium petroleum sulfonates are Av.videly used as the primary emulsifiers in formulating
emulsifiable lubricating compositions used for cutting fluid, hydraulic fluids, metalworking
lubricants, and the like.

Petroleum sulfonate, along with white oil, is traditionally produced coinmercially from
the treatment of raffinate with fuming sulfuric acid. It has been used in metal working
applications, with an annual volume of up to 40 million pounds for the North American market
and twice that much worldwide.

The traditional process for the production of the white oil and petroleum sulfonate is
complicated and potentially hazardous owing to the utilization of hazardous materials and the
formation, and consequent necessary disposal, of hazardous by-products. These two factors
strongly affect the cost of petroleum sulfonate, and, without modification, may put the

production and supply of this vital product in jeopardy.



production and supply of this vital product in jeopardy. 1 WD 2004/113478
PCT/ US2004/ 018239 Sodi um petrol eum sul fonates are typically produced as

by- products _of refining processes in which certain highly refined petrol eum
products, sWORIM&IHABte |ubricating oils, medicinal oi IRGT/G82004(9¢828%i n

gr ades of transformer oils, are produced. The highly refined petroleum
products are produced by treati ng a refined petroleumdistillate or
raffinate with fumng sulfuric acid, which reacts with certain conponents
of the oil to produce sulfonic acids, sone of which are oil-soluble and

sone of which_are wat r sol ubl e, thus m ng wo- phase stem The two
phases separa §‘§{‘?‘“P?}r lgus puliongtes are&pécahy PRRAV A aﬁgy-awdapqs Ofé‘iﬁé’r"‘gcont ai ni ng
oi | - sol ubl e, reddish-brown or mahogany, sulfonic acids, and the other a

wat er - soprl951=SéeS|1wéwh ceitripiahly refisied petarleuns Prpduen sueh & whitedutricatiggeilst hat
contains resinous materials, unreacted sulfuric acid, and water-sol uble or
green sumediging odls,iadd ceﬂ'd'rregﬂaégsezf $ransfernteh eifs, seeaodiced "ﬁlnujhiglldye refined - sol ubl e
sul fonic acids are recovered fromthe oil layer, usually in the form of

thei r sogettoleunsgrotisets drb @rofabeigstyeating 4 esfined pediolim digilag qrrrefiaitentithal | y
oi | -sol ubl e, have found wi de use in the preparation of enulsifiable

pet r ol eUmnk PAUGES aci® WHhF8actOWHIP L& i dnlpdterd &ﬁhe BY & grekihde suftbé Q&ds
met al wor ki ng lubricating fluids for the formng of netals, and the Iike. The

acid oil o éar%é‘%}?éhsargg{l’F&%IF aft sotl'r% mlﬁl‘?chaaréglgfep%lé‘rﬁ% tthlfsr}ghn?ﬁgﬁ?\% flaggi th a

pol ar so yp I cal " to Separate nos ase and to
el UL T T s SR
of whi t eso?ubleS rg(%hsﬁw hb?ox?x? 8rv lgal%tgggy? gt?lfogﬁ:sacldg Ca%ge heI oq}(ierreaawsétgl éo)fuble layer
commonly referred to as an acid sludge layer that contains resinous materials, unreacted
sulfuric acid, and water-soluble or green sulfonic acids. The layers are then separated and the
oil-soluble sulfonic acids are recovered from the oil layer, usually in the form of their sodium
salts.
The mahogany sulfonic acids, being preferentially oil-soluble, have found wide use in
the preparation of emulsifiable petroleum products, such as soluble cutting oils, hydraulic
fluids, metalworking lubricating fluids for the forming of metals, and the like. The acid oil
layer is neutralized to make a sodium salt and extracted with a polar solvent, typically alcohol,
to separate most of the oil phase, and to increase the activity of the sodium petroleum
sulfonate. This type of process is discussed generally in U.S. Patent No. 1,930,488.
The manufacture of white oils by the above process has become increasingly

uneconomical and, as a result, the production of the sulfonate by-products of white oil refining

is substantially declining. This has left a significant shortage of sodium petroleum sulfonates.



uneconom cal and, as a result, the production of the sulfonate by-products
of white oil refining is substantially declining. This has left a
significant shortage of sodi um petrol eum sul fonates. 2 WO 2004/ 113478

PCT/ US2004/ W939%G 134k ot her maj or di sadvantage with the rRETHLEI4HER280D] eum
sul fonates is their inconsistency in quality, which produces variability in
their emulsifying properties. In order to inprove emnulsification
properties, secondary surface active agents of different types, e.g., fatty
acid salts, are often added. The anobunt of the secondary surface active
agent used varies depending on the quality of the sul fonate being enpl oyed.
U.S. Patent NAnotjergngondisdyinizgeydhsthe patuiahpatigleumoslfpnatesds {heirkyl  and
specially dial kyl naphthalenes in the al kylation of naphthal ene using an

al kene r ewensistancy o qabiguwbkichrprodades yhriabildpintthet emdsifying progertisse Inbrder tri xed
protoni c acid catal yst consisting of nmethane sulfonic acid and an active
P2C5 conimprovexgnddfichtion pidpedies] sedsonddrg wiirfage dctivetagents of difiéreat typdshe.gn opt i num
ratio of about 1:1. The reaction is carried out preferably under anhydrous

condi t i ORstyWidRalk aResHen alidedt Mhe ANYEH of tHeabdtmtlary 30MadeRBIWY fdhtGlsed MdrRssai d to
show utility as emul sion breakers in petroleumchem stry as well as other

Sur f ace gy AR unityoBeneRaitRle iy chpk§s 642 i scl oses emulsi i er
ns %UI or t T?I

conposi ti tabl e m X ng w eral oil to formnetal working

| ubri cants, i C i XL Ur e salts o | kyl.aryl sul f.oni ¢ acids,
sai d acids ha@?gng a%%?é%%@a@vﬂiéﬁc&ﬁ?ﬁh? g’ﬁ'llblt‘Sﬁto;rBﬁyW)fl ﬁ“{&&fcﬁﬁ%?‘f‘ﬂ%f peaks,
one peak bhei preferably in the range of 270 to 400, while the other peak
isint héan%&ﬁgegew thesgikylgjion eep%weeﬁ %@%ﬁ&ﬁkﬁnﬁrwta&t to prgdioe gepnogiiy

equi val ent weights of the acids are distributed according to a function of
C = f (M negthehaleng tydhoveol e maxedonetonicragidicaialyarr@nastingrrd meshapg sulfonic acid

and an active P,O; containing acid, utilized in about a 2:1 to 1:2 ratio with an optimum ratio
of about 1:1. The reaction'is carried out preferably under anhydrous conditions with respect
to the mixed catalyst, and the products are said to show-utility as emulsion breakers in
petroleum chemistry as well as other surface active agents.

U.S. Patent No. 4,140,642 discloses emulsifier compositions, suitable for mixing with
mineral oil to form metal working lubricants, that comprise a mixture of salts of alkylaryl
sulfonic acids, said acids having a molecular weight distribution with two distinct peaks, one
peak being preferably in the range of 270 to 400, while fhe other peak is in the range of 350 to
600; which peaks differ at least 80. The equivalent weights of the acids are distributed
according to a function of C = f{lM) where C denotes the concentration and M denotes the
equivalent weight of individual acids, which function has two distinct equivalent weight
maxima, M, and M,, with M,<M,. Mixtures of 5 to 95 wt. % sodium salts of branched chain
C,; to C,s alkyl orthoxylenesulfonic acids with 95 to 5 wt. % sodium salts of branched chain

C,, to C,; alkyl benzenesulfonic acids are said to be especially preferred compositions,



equi val ent wei ght of individual acids, which function has two distinct
equi val ent weight maxim, M and M2, Wth M<M2. Mxtures of 5to 95 w. %
sodium salts of branched chain Cl12 to Cr, al kyl orthoxyl enesul fonic acids

with 95 to |oWhos138489di um salts of branched chain C20 t @Sﬁg | kyl
benzenesul fonic acids are said to be especially preferré”gjT (g@W%#bns, 3 WO

2004/ 113478 PCT/ US2004/ 018239 particularly when bl ended w th napht henic
mneral oil, to thereby formstable enulsifiable netal working |ubricants
U.S. Patent No. 4,482,755 discloses the production of 4,4'-biphenol and
tert-al kyl substituted al kyl benzene derivatives by hydrogenating a

tetraal ksphm@m'age\?mlaﬂ@@ with idphtRdnithinerREiZ ?d]@.e,%ﬁ_é, yoRstabf dhi@ffabEnder

relatively m onditions in the presence of a heterogeneous catalyst,
removi ng fﬂﬁ“%ﬁﬁ Mgﬁm%&onlthe resul tant tetraal kyl biphenol and thereafter
heating the a enzene solvent solution in the presence of a strong acid

Cubet ] tuted abiy Peiandene oS A e P Qo A Rerolsdl 638 ) oses

conpositions conprising al kyl xyl ene sulfopnate conpounds of the fornula CH3
R MoBS seisytuteghpdievh pepzine desiyptives by Bydsogepating adetgralityk giphepoguipons i apakyei n M
represents a hydrogen, a netal, an amoniumor an amne ion. These

conposi t ibenrsneasolvegtadodhition underuslatively midd ennditiqns inbespresence of a heterogeneous

catalyst, removing the catalyst from the resultant tetraalkyl biphenol and thereafter heating the
alkyl benzene solvent solution in the presence of a strong acid catalyst to form relatively pure
biphenol in high yields and a para substituted alkyl benzene derivative.

U.S. Patent No. 4,873,025 discloses compositions comprising alkylxylene sulfonate

compounds of the formula

CH,

MO,S

CH,

wherein R' represents a Cq to C,, alkyl group and wherein M represents a hydrogen, a metal,
an ammonium or an amine ion. These compositions are said to be useful as surfactants,

particularly in enhanced oil recovery techniques.



particularly in enhanced oil recovery techniques. 4 WO 2004/ 113478

PCTI US2004/ 018239 U.S. Patent No. 5, 889, 137 di scl oses the formation of
phenol al kyl ati on pol yners which rel ease negligi bl e phenol and fornal dehyde
em ssi ons. Wbeoghesaed aral kyl ation polyners are derivegd@ivaophsolic
nmononer, at |east one styrene derivative and an aryl diolefin. In addition
to the phenolic nononer, styrene derivative and aryl diolefin, other
reactants may be introduced to produce a product with particul ar properties.
U S, Patent No. 6,043,391 discloses anionic surfactants, and nethods for
their preparation, that are derived fromaromatic or substituted aromatic
nol ecul es andy sabdienesd!Isfasoi 187 Atdses TiGoation 6OPRABNIKYIgioAl pewhted and

sul fonated in one-step with an alkene sulfonic acid prior to sulfonic acid

neutral i a/gdt:ﬁ Rllkasel: liﬁ%%ﬂ%l%ﬁ@fo%?&l?ﬁ\g&’e &hik oot fifie LH&%@& !ﬁﬁoéu' fonate

group to be attached to the end o al kyl chain'ra an to the

2 Ot | ol g M B R Bt OSSR R L

br anched; I ination ere aced on the
aryl conpoupd prior. to sul fonation and al kyl ati on. The al kene sul fonic acid
pr oducegB‘f’@@?n }?‘H’fj Hipp F‘?ﬁ%&ff 'F‘Hﬁ&moaﬂmﬁff SEEENS YAt Y aé‘fiiaﬁﬁ diolgdigepthely  al kyl ate
benzene, nono-substituted aromatic, poly-substituted aromatic, alkylbenzene,
al koxy| ateagianiemeeprintrpéicpd ye produes apraduct Withpasicwlabrreperttieed pol yeyclic
aromatic, poly- substituted polycyclic aronmatic, naphthal ene, alkyl
napht hal ene, plePabnt Nd. kyd43138h disclosealahioniy buarfastinishanomethadsdfoathkiox y| at ed
al kyl phenol al kyl substituted or polysubstituted cyclic or polycyclic
conpoundprepavatiphpthacae tbéveddronesiomati crgsubstitdtedaromatic tholeawlesighdan addi ti onal
al kyl group derived fromthe al pha-olefin used during the thin-film
sul f onat jiReheM¥oRiB akid. The BET corhptRAd is alkylated and sulfonated in one-step with an alkene

sulfonic acid prior to sulfonic acid neutralization. The methods are said to allow the functional

sulfonate group to be attached to the end of the alkyl chain rather than to the aromatic ring

thus allowing for selective substituted groups, either branched, linear or alkoxylated or

combinations thereof to be placed on the aryl compound prior to sulfonation and alkylation.

The alkene sulfonic acid produced from thin-film sulfonation of an alpha-olefin is used to

alkylate benzene, mono-substituted aromatic, poly-substituted aromatic, alkylbenzene,

alkoxylated benzene, polycyclic aromatic, mono-substituted polycyclic aromatic, poly-

substituted polycyclic aromatic, naphthalene, alkylnaphthalene, phenol, alkylphenol,

alkoxylated phenol, and alkoxylated alkylphenolalkyl substituted or polysubstituted cyclic or

polycyclic compounds to produce the corresponding sulfonic acid having an additional alkyl

group derived from the alpha-olefin used during the thin-film sulfonation which is either linear

or branched.



or branched. 5 WD 2004/ 113478 PCT/ US2004/018239 U.S. Patent No. 6, 225, 267
di scl oses an enulsifier conposition suitable for mxing with oil to form

| ubricants conprising at | east one non-extracted salt of a natural petrol eum
sul fonic awoDdodaviarg about 15 wt-%to about 30 wt-% actpd.i%sggmo?ﬁgg at

| east one branched chain alkylaryl sulfonic acid or salt thereo at | east
one linear alkylaryl sulfonic acid or salt thereof; and optionally at |east
one other sulfonic acid or salt thereof for adjusting t he average

equi val ent wei ght of the resultant enulsifier conposition. Published

Eur opean Patent Application O 121 964 Al discloses al kyl aryl sulfonate
concentrat e cdiFpBatentiNm$,22A26p disvlosks an amplsifiec®mpakitios switahle fagmimgswvigol ut i on
containing at least 10% w w of a neutralizing agent is mxed with at |east
one C2_9oibtiformtubdcat coinpirisiagdt kehet on¢ msudxtracted salxdfrmatiral pegeuinGuiiaiit r al i ze
a C8.18 alkyl aryl (xylene or toluene) sulfonic acid, relative quantities

bei ng sugdid hdidlg Sbb& lrSQ&thbfélBoJl%Ut\ﬁa%'aEtﬁQ ceht%ﬁtuaﬁe&%ﬁ@{bﬂaﬁch'édmuﬂo parts by
wei ght of the at |east one alcohol per 100 part by weight of alkyl aryl

su! f onat kyﬁgr? su,fa-rnﬁaclﬁ ?lsyxllttthé}goif Lthg\ﬁp%glr% l{néaﬂr%kg pafﬁ RGPSHid &E(?OIC&MC&E jons are

said to and materra aving a catiron 1n en oi |
recovery ers to George A

o on Yl GSRIE R 1675 Bhe OB S0aN® aeid of Faierens st R Ring Fle Byl d o

I nt ersci ence- ges 1-31. 71; and 180-186. Inter alia, this
ref er enc%qu“’cﬂ@Eﬁggl@sol%ﬁ}?ée%@i‘to%‘i‘%s'&ﬁﬁGP'@B‘FS'té’I”kyI ation of various aronatics
such as nonocyclic _and polycylclic hydrocarbons, phenols, am nes,
t hi ophenes, fRiblished Etapean Gatet Appllipgsion 0dR2ePFhA] |drféfc)>m alfgy! rybsulfonate
aryl -substituted ol efins, styrene, and allyl benzene, etc. In the

concentrate compositions and provides a process wherein an aqueous solution containing at

least 10% w/w of a neutralizing agent is mixed with at least one C, , saturated alcohol and the
resulting mixture is used to neutralize a Cq. ;4 alkyl aryl (xylene or toluene) sulfonic acid,
relative quantities being such that the resulting neutralized mixture contains S to 40 parts by
weight of the at least one alcohol per 100 paﬁ by weight of alkyl aryl sulfonate salt. The
resulting flowable liquid concentrate compositions are said to be easily handled materials
having application in enhanced oil recovery processes.

U.S. Patent No. 3,959,399, supra, refers to George A. Olah, Friedel-Crafts and
Related Reactions, Vol. 2, Part 1, 1964, Interscience-Wiley, pages 1-31; 69-71; and 180-186.
Inter alia, this reference. discusses the cationic nuclear alkylation of various aromatics such as
monocyclic and polycylclic hydrocarbons, phenols, amines, thiophenes, furans, etc., with
simple olefins including the aryl-substituted olefins, styrene, and allylbenzene, etc. In the
paragraph bridging pages 24 and 25, it is disclosed that strong protonic acids are very effective
catalysts for the reaction of olefins with aromatics. Sulfuric acid, phosphoric acid,

alkanesulfonic acids, and hydrogen fluoride are said to be effective catalysts for the



par agr aph bridgi ng pages 24 and 25, it is disclosed that strong protonic
acids are very effective catalysts for the reaction of olefins with
aromatics. Sulfuric acid, phosphoric acid, alkanesulfonic acids, and
hydrogen fluoride are said to be effective catalysts for the 6 0194- PA
.condensapionpaf benzene with propene. The disclosures of the foregoing are
i ncorporated herein by reference in their entirety. SUWARY OF THE

I NVENTION I n the followi ng description, certain designations are enpl oyed

for conveni£ASSion Br8Y¥nzere &g Jrdsingd here: Enul sion Test Method for
Sul fonates - usgneitﬁgf % i04d0$£5096enulsion in de- ionized water O a 90/

10 white oil/sul fonate blend.. Rust Test Methods for,Sulfonates,-. |f.the

Sl i on a1 spitHeaFCRTES PEME SuReShe Mo bralRbRt s b e BOR flbeipetitbrea.
(Note: performng a rust test on a negative 10 emul sion can yield unreliable
results). The procedure useXUXYARWQRTHEINMVENdIIOND ASTM D4627 met hod.
The details are as follows: |I. The enmul sion tested was a 95/5 de-ioni zed

wat er / sol ubl e9ide fopseinBldeadiption, d&’ﬁhﬁlmeﬁiﬁﬂatioﬁght&élﬁal@j’dd f3R86n VeaRNED ed of
an 80/20 white oil/sulfonate blend. 2. The test was conducted using 2.

grapgs of irp? qn;gs placed in a 10 mmx 35 mm 15 plastic petri dish. 3. The
.~ are listedtiere. . . . .
emul’si on "was pour éd over the iron chips to inmmerse the chips conpletely and

fill the petri dish_(5-10 q}%. , o
Emulsion Test Method for Sulfonates - use either a 10% or 20% emulsion in de-

ionized water of a 90/10 white oil/sulfonate blend.
Rust Test Methods for Sulfonates - If the emulsion displayed fair to good
performance, the rust test was performed. (Note: performing a rust test on a negative
10 emulsion can yield unreliable results). The procedure used was similar to a modified ASTM
D4627 method. The details are as follows:
1. The emulsion tested was a 95/5 de-ionized water/soluble oil base blend, of which the

soluble oil base was composed of an 80/20 white oil/sulfonate blend.

2. The test was conducted using 2.0 grams of iron chips placed in a 10 mm x 35 mm
15 plastic petri dish.
3. The emulsion was poured over the iron chips to immerse the chips completely and fill

the petri dish (5-10 mL).
4. The emulsion was left to stand in the petri dish for 20 minutes and was then drained by
gentle shaking to remove excess liquid from the iron chips.

20 5. The iron chips were then left overnight (16-24 hours) uncovered in the petri dish and
evaluated as either passing (no rust) or failing (rust). In rare cases, only a few chips were

rusted, in which case the chips were counted and, if there were less than 10 rusted chips,



4. The enulsion was left to stand in the petri dish for 20 m nutes and was
then drained by gentle shaking to renove excess liquid fromthe iron chips.
20 5. The iron chips were then left overnight (16-24 hours) uncovered in the
petri di sh woRooensd7siat ed as either passing (no rust) orpd@idbdi@igss!st). In
rare cases, only a few chips were rusted, in which case the chips were
count ed and if there were less than 10 rusted chips, 7 WO 2004/113478

PCT/ US2004/ 018239 this was recorded as a mar gi nal pass (no rust). In sone
cases the candidate PSR, particularly synthetic materials, did not emulsify
with Natural Dat a 70/30 ratio, so experinents were run at a 80/20, 85/15,
and 90/ 1thiswasireeordes asavmargiatleass{8p Fusnul si on and rust perfornmance. Synthetic
Linear A - synthetic straight chai ned nono- and di al kyl benzene sul f onat e,
sodi um salt (lgomezhenthewandjtiite BSR)) paftiaulasly oyraibetic imateriin, Hidlnot e@hlsifl wih ) ;
Synthetic Linear B - synthetic straight chained nono- and di al kyl benzene

sul f onat Matur Odit MOzl ratid, 86 ek perinhfs wied @intat 4 80/20 (8515 adad/eo Mtiok en Pi | ot
Chem cal ); Synthetic Linear C - synthetic straight chained nono- and
d|aIkyIbgﬂg@ﬂghgpgggg@ggmdngg@%gﬁﬁﬁ@gt (equi val ent wei ght 520) (Aristonate H
fromPilot Chemcal); Synthetic Linear D - synthetic strai ght chai ned

benzene sul fozg}@hﬁemiﬂ U0 Slheric CFARATARALY RORR LS SMITHARALLfon YN et {

Li near etic s raig chai n enzene su odiumsalt (Manas

S B e ¢ Bl CFicay Synnette stranon

Synthetic Linear B - synthetic straight chained mono- and dialkylbenzene sulfonate,
sodium salt (equivalent weight 460) (Aristonate M from Pilot Chemical);

Synthetic Linear C - synthetic straight chained mono- and dialkylbenzene sulfonate,
sodium salt (equivalent weight 520) (Aristonate H from Pilot Chemical),

Synthetic Linear D - synthetic straight chained benzene sulfonate, sodium salt
(Fongrapol PSSR from Clariant);

Synthetic Linear E - synthetic straight chained benzene sulfonate, sodium salt (Manas
S-301 from Naveen Additives Ltd.);

Synthetic Linear F - synthetic straight chained benzene sulfonate, sodium salt (Sansul
455 from Kimes);

Synthetic Branched A - synthetic sodium sulfonate salt of branched chain

monoalkylbenzene (520 equivalent weight) (Synacto 246 from Infineum);



455 from Kinmes); Synthetic Branched A - synthetic sodium sul fonate salt of
branched chain nonoal kyl benzene (520 equi val ent weight) (Synacto 246 from

I nfineum; 8 WD 2004/ 113478 PCT/ US20041018239 Synthetic Branched B - a

synt heti c swdizemiisybs onate salt of dodecyl ortho-xyl ene pc3R2008Mis236al ent

wei ght) (Synacto 476 fromInfineun); Natural A - natural sodium petrol eum
sul fonate (580-600 equival ent weight) (Petrosul HX-60 from Penreco);

Natural B - natural sodium petrol eum sul fonate (540-560 equival ent wei ght)
(Petronate HH from Cronpton); Natural C - natural sodium petrol eum sul fonate
(520-560 equi val ent weight) (Petronate HWVfrom Cronpton); Natural D -

nat ural sodi ubyndetic BraghedsB - hoyrahatic (ddom 48fonatpuals af dodecylariphxylen¢ B80r onat e
HL-1 from Cronpton); Natural E - natural sodi um petrol eum sul fonate (415-445
equi val esduivatengiveipht) (Belactiords groln Infisswm{y onpt on) ; Natural F - a product of
the sul fonation of 600 SUS petroleumoil typically made from Exxon Anericas

Core 600 (apprg¥ral A20mafA seaium\{ﬁ{rsleﬁm\é@fcglme)(ssdxl@(bolécﬁlwaﬁnr wlighty (Petros@di um
sul fonate (Sul fol 430 from Matsunura O | Research . Japan); Natural H -

natural ggdsdnapehepate (Sulfol 465 from Matsurrura O | Research Co.

Natural B - natural sodium petroleum sulfonate (540-560 equivalent weight)
(Petronate HH from Crompton);

Natural C - natural sodium petroleum sulfonate (520-560 equivalent weight)
(Petronate HMW from Crompton),

Natural D - natural sodium petroleum sulfonate (460-480 equivalent weight)
(Petronate HL-1 from Crompton);

Natural E - natural sodium petroleum sulfonate (415-445 equivalent weight)
(Petronate L from Crompton);

Natural F - a product of the sulfonation of 600 SUS petroleum oil typically made from
Exxon Americas Core 600 (approx. 550-580 equivalent weight);

Natural G - natural sodium sulfonate (Sulfol 430 from Matsumura Qil Research Co.
Japan);

Natural H - natural sodium sulfonate (Sulfol 465 from Matsumura Oil Research Co. '
Japan);

Natural I - natural sodium sulfonate (from Zhuhai DaCheng Chemical Co.);

Natural J - natural sodium sulfonate (from Zhuhai DaCheng Chemical Co.);

Syn/Nat Blend A - a product of the co-sulfonation of the following mixture of

feedstocks :



Japan) ;

a 600 SUS petrol eum oil
- 28.0 %of a straight chained (approx.

Natural | - natural sodium sul fonate (from Zhuhai DaCheng Chem
Co.); Natural J - natural sodium sulfonate (from Zhuhai DaCheng Chem c
Co.); Syn/Nat Blend A - a product of the co-sulfonation of the follow ng

m xt ure of wbheedatmeks 9 WO 20041113478 PCT/ US2004/ 018232 1ix400d/018258" - 0 % of

(typically made from Exxon

Anericas Core 600);

Cl2 C14) dial kyl benzene (V9050

fromVista Chemical); 16.0 - 19.0 % of a straight chained (approx. ClIO

nonoal kyl benzene (Aristol AWfrom Pil ot Chem cal);

Syn/Nat Blend B - a

product of the co-sulfonation of the followng mxture of feedstocks:
- 58.0 % of a 600 VBUS b LobueNOBUS petyopiuoadil Fypiatle nfadefromExxon  Aer i cas

Core 600);
di al kyl bameeess QoWedN;

600 are:

42.0 - 46.0 % of a straight chained (approx. C,,6 Cl4)
from SASOL Chemical).
Property Limt Method Typi cal

24.0 - 28.0 % of a straight chained (approx. C,,-C,,) dialkylbenzene (V9050

from Vista Chemical);

16.0 - 19.0 % of a straight chained (approx. C,,-C,,) monoalkylbenzene

(Aristol AW from Pilot Chemical);

Syn/Nat Blend B - a product of the co-sulfonation of the following mixture of

feedstocks:

54.0 - 58.0 % of a 600 SUS petroleum oil (typically made from Exxon

Americas Core 600);

42.0 - 46.0 % of a straight chained (approx. C,,-C,,) dialkylbenzene (V9050

from SASOL Chemical).

The properties of Americas Core 600 are:

Property Limit
Appearance
ASTM Color Max

Flash Point, COC Deg C Min

Kinematic Viscosity @

40° C mm?/sec Min-Max
Pour Point Deg C " Max
Viscosity Index Min

Method

Visual

ASTM D 1500

ASTM D 92

ASTM D 445

ASTM D 97

ASTM D 2270

10

Typical

B&C

)

246

109.0-116.5

-6

95

cal

al
24.0

- C24)

54.0

The properties of Anmericas Core
Appear ance Vi sual B&C



ASTM Col or Max ASTM D 1500 3 Fl ash Point, COC Deg C M n ASTM D 92 246
Kinematic Viscosity @40 C nmm2/sec M n-Max ASTM D 445 109.0-116.5 Pour

Point Deg C Max ASTM D 97 -6 Viscosity Index Mn ASTM D 2270 95 10 0194-PA
There is currently a projected shortage of high equival ent wei ght natural
sodi um petggpaum sul fonate (e.g., Natural C in both North Anerica and

Eur ope. Accordingly, the present inventors initiated a study to determ ne a
repl acenent that woul d provide adequate rust protection while not adversely

affecting thergmulisi Qre it akirhjet%d QhoRE I Wkl DG afeh Ul @R he Pt REsREH Or mance
mat ch for any replacenent of petroleum sulfonate (referred to hereinafter

as "petrol eym sul fonate repl ac nt' or."PSR') .in al worki ng. appl,i cati ons
is typi E%Hcflf?‘”ﬂé\‘/lgq”d&e(&gﬂ ?ﬁ“hq(?g’ﬁé'? EOtﬁcWﬁm 5“?1%%& a'ﬁT'QPﬁSAﬁforgg‘&B{J thenr ee
ingredients: oil-soluble emulsifier, water-soluble enmulsifier, and sol vent.
The sol vpreseritsnveotonminitiatgshy sfidy i deseiminevhiephcesenigbet Would pooypdeadedeate he
fluidity of the PSR The final formula of the PSR nay 10 contain other

i ngr edi enfss pratedtion wafid od adatiesf yfedtisetrredaiyor sastifywT m&aldorkis@apids.ng,
anti-foamng, solid boosting, and the like. In accordance with the present

s O, TAELETS SR 5 oo LAt N, Bl
with Nat Hér%!nal?en%nsd‘pgﬁgl%g 1(111 stungnartéJ ?gpl;cg%gnt£ 'g\rSTM}?‘SQ% Qe’tal -I\_at]cgr ing%gphocraggx?scig nas
typically developed from a basic formula that contains at least three ingredients:
oil-soluble emulsitier, water-soluble emulsifier, and solvent. The solvent is normally paraffin
oil, which is used for to provide the fluidity of the PSR. The final formula of the PSR may
10 contain other ingredients, each used to satisfy a secondary function, e.g., coupling,
anti-foaming, solid boosting, and the like.
In accordance with the present invention, a preferred PSR is a blend, preferably 50/50,
of Syn/Nat Blend A and Synthetic Branched A (EW 520), which possessed a fair emulsion at
70/30 with Natural D and passed the rust test (ASTM D4627). This performanée was
15 analogous to the performance of high equivalent weight natural sodium petroleum sulfonate.
Another preferred PSR is a blend of:
A) about 10 - 20% by weight of a blend of 44% dialkylbenzene (V9050 fr01ﬁ SASOL
Baltimore, MD) and 56% 600 SUS o1l (ExxonMobil Americas Core 600) co-sulfonated and
made into a 62% active sodium sulfonate, having an equivalent weight of about
20 510 - 540 (Syn/Nat Blend B); and, correspondingly,

B) about 80 - 90% by weight of Synthetic Branched A.

Still another preferred PSR is a blend of:



15 anal ogous to the performance of high equival ent wei ght natural sodium
petrol eum sul fonate. Another preferred PSR is a blend of A about 10 - 20%
by wei ght of a blend of 449% di al kyl benzene (V9050 from SASOL Baltinore, M)
and 56% 600 SUS oil (ExxonMobil Americas Core 600) co-sul fonated and nade
into a 62P84EAI ve sodi um sul fonate, having an equi val ent wei ght of about 20
510 - 540 (Syn/ Nat Blend B); and, correspondingly, B) about 80 - 90% by

wei ght of Synthetic Branched A, Still another preferred PSR is a blend of

11 0194-RA  Ahbahaut, BO%ehyit vei Blahd of 441, ki gindy éze 46 wisalfioyh Basoane (V9050
from SAS Bal tinore,” MD) and 56% 600 SUS oil (ExxonMobil Americas Core

600) co fon % g an
caut val ent B SR RE s T R 08 R R AL e iy PYA B S By B KR G
by weight of Synthetic Branched B. Mre particularly, the present invention
i s di rectngde {80 AR ZENAIYESPOHMCHHBBAFL1ASHS 28 I yBlea! ‘f"@‘léh‘rﬁfﬂbﬁﬁtwth oil to
make | ubricants conprising: A at |east one product of the sulfonation of at
| east onsyof540Byr/dlat Blendd); amkdst ocks. 10 i) a petroleumoil, ii) a

strai ght chai n nonoal kyl benzene, iii) a straight chain dial kyl benzene,

5 B) about 70% by weight of Synthetic Branched B.

More particularly, the present invention is directed to an emulsifier composition

suitable for mixing with oil to make lubricants comprising:

A) at least one product of the sulfonation of at least one of the following
feedstocks:
10 1) a petroleum oil,
1) a straight chain monoalkylbenzene,
1) a straight chain dialkylbenzene,
v) a branched chain monoalkylbenzene, and
V) a branched chain dialkylbenzene; and
15 B) at least one straight or branched chain alkylaryl sulfonate salt, preferably a

member selected from the group consisting of monoalkylbenzenes and alkyl ortho-xylenes.
In another embodiment, the present invention is directed to a lubricating or cutting

fluid composition comprising:



iv) a branched chai n nonoal kyl benzene, and v) a branched chain
di al kyl benzene; and 15 B) at |east one straight or branched chain al kyl aryl
sul fonate salt referably a nenber selected fromthe group consisting of
nnnoalkylbeﬁ%éﬂ@@"éﬁ@ al kyl ortho-xylenes. In another eREBHHPIEAR1823Phe
present invention is directed to a lubricating or cutting fluid conposition
conprising: 12 WO 2004/ 113478 PCTI US2004/ 018239 A) a conposition
conprising: i) at |east one product of the sulfonation of at |east one of
the followng feedstocks: a) a petroleumoil, b) a straight chain
nonoal kyl benzepe, %) a straight. chai n dial kyl benzene, d) a branched chain
monoal kyl benzeNe, &F@™P8YUY SFHAEREd chai n di al kyl benzene: and ii) at |east
one straight or branched chain al kylaryl sulfonate salt; a B) at, | east one
oil selected from the grb§Ht eBHRPAYSE HG%GF“]B%S‘F‘%‘?‘T ofifit eaghippe Hggﬁt Alavries
petrol eum oil and paraffinic and naphthenic refined petroleumoil in an
anmount ablgedstasBswt % to about 95 wt % of the total oil based conposition.
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

a) a petroleum oil,

b) a straight chain monoalkylbenzene,

c) a straight chain dialkylbenzene,

d) a branched chain monoalkylbenzene, and
e) a branched chain dialkylbenzene; and
i) at least one straight or branched chain alkylaryl sulfonate salt; and

B) at least one oil selected from the group consisting of paraffinic and naphthenic
petroleum oil and paraffinic and naphthenic refined petroleum oil in an amount about 50 wt %
to about 95 wt % of the total oil based composition.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

To be suitable for applications requiring petroleum sulfonate, a replacement must fulfill

the following requirements:

1. It must be a clear liquid and with no precipitating material or sediment.

2. It must offer the same performance as that of petroleum sulfonate in the end-users'
applications.

3. It should be able to replace the petroleum sulfonate directly without requiring changes
or adjustments of the end-users' formulas.

4, Its activity should preferably be in the range of 59 - 62%.

5. It must provide adequate rust protection.

13



To be suitable for applications requiring petrol eum sul fonate, a repl acenent
must fulfill the followng requirenents: 1. It nust be a clear liquid and
with no precipitating material or sedinment. 2. It nmust offer the sane

per f or mance petrol eum sul fonate in the end-users' _applications.
3. It should é&gﬁFﬁ%{o repl ace the petrol eum sul fonate %Fi@%?%’ #¥hout
requi ring changes or adjustnents of the end-users' fornulas. 4. Its
activity should preferably be in the range of 59 - 62% 5. It nust provide
adequate rust protection. 13 WO 2004/ 113478 PCTI US2004/ 018239 The natura
petrol eum sul fonic acid/salt enployed in the practice of the present

I nvention can 'pﬁer%@rgﬂfeﬁglepbﬁtsgigfr)(i:c;%&c{/ﬁﬂ%mp%e@fntﬁ@grfa@ﬁc%r@%ecp?eﬁﬁpt ained in

natural petroleum e.qg., a ube base oil 15-400 ¢St viscosity at

40 C. The, @gﬁt%nggﬂ tl)elo ﬁre?ﬁé&? Lyuﬁi\gglﬂfom(tiongggi:\_/e;g‘%ﬁygt%gEcj%)rixtglge(? %?ng?uﬁél?ﬁﬁél?& d wth

1
any nonoval en rom-a pase, pr sodal um he

D7 ocoss | EAnati BB EraNof | SAUGOU MY LT TERHr b bisdSSBEHY or apar i ng

natural petroleumsulfonic acid salts for use in enulsifier conpositions.
Thi s firseabhisdhahndgreuirpized with 68y mPeayalgpt qatien Bpmadnse. iprrferably sedinm. g
natural petroleum sulfonic acid or sulfonate salt prepared using sulfuric
aci d, ol eBrefergtily, ¢he prbdumt regnos extfagred or aalvedj-treatathtty romogeibil ar sats.i Gké phocess ot her
sul fonating agent to sulfonate petroleumoil, preferably a paraffinic oil.
One pr ef etangblusiel sirhiglified ®eerlpeeviouslyiusediproyeeses &r grefacing asteradpétraddunl SABRR0 cSt @
40-

acid salts for use in emulsifier compositions.

This first component of the composition of the present invention is a natural petroleum

sulfonic acid or sulfonate salt prepared using sulfuric acid, oleum, (i.e., fuming sulfuric acid),

and/or sulfur trioxide or other sulfonating agent to sulfonate petroleum oil, preferably a

paraffinic oil. One preferred oil for use herein is a typical lube base oil of 15-4000 cSt @ 40°

C. The acid oil is de-sludged by settling using natural gravitational forces and is subsequently

neutralized to about a 15-30%, preferably about a 20-30%, active petroleum sulfonate in oil.

No further extraction or processing for the removal of oil or salts is necessary. These non-

extracted natural sulfonates, as neutral salts, provide corrosion protection properties to metal

and assist in emulsification performance.

The natural petroleum sulfonates preferably used as a first component of the present

invention are very economical to produce owing to the minimum amount of processing

required. The preferred paraffinic oil feed stream is low cost and in abundant supply. The

sulfonates can be blended with other sulfonate emulsifiers to produce a product of preferably

60% or greater active content, for instance with highly active sulfonic acids. An example of a

natural sodium petroleum sulfonate of this type is sodium petroleum sulfonate, Natural F, a

14



C. The acid oil is de-sludged by settling using natural gravitational forces
and is subsequently neutralized to about a 15-30% preferably about a
20-30% active petroleum sulfonate in oil. No further extraction or

processi ng f O P PYRoval of oil or salts is necessary. RGRERMAIS239
extracted natural sulfonates, as neutral salts, provide corrosion protection
properties to netal and assist in emulsification performnce. The natural
petrol eum sul fonates preferably used as a first conponent of the present
invention are very econom cal to produce owing to the m ni num anount of

rocessing, Jequired.. The preferr araffinic oil fee eamis | ow cost
gnd in i’ibgﬂ)céﬁ(‘t w%ﬁ‘ggﬂ“ﬂf.a%%h SEW‘F‘SH&&%"%‘%&%& ‘B: ATRECNW 4t ot hiar quvfonate

enul sifiers to produce a product of preferabl 60% or greater active
content, for i ?f&ﬁfé@dﬁ%lﬁplhp@ﬁngrurabneitrvbwmr@%*ﬁi hateands sulfenateddnpl e of a
nat ural sodi um petrol eum sul fonate of this type is sodi um petrol eum

sul f onat e, cormengially awqilaglelfto MBx2Q0ZerpdradaraInRgThe)Seidlion BXXDN 327%, abichve
sulfonic acid salt supplied by Cronpton Corp. in Geenwich, CI. A preferred
exanpl e ofis andeasttatrdab bpethialded prpfiadud tulfohattble alkylbensu | Grenadaasfor preparing
commercially avail abl e from Exxon Corporation under the designati on EXXON

3278, whi cdulfohsSedrdRrOM 0 it & BBowv. bl end of paraffin and sul fonat abl e
al kyl arenes. One neans for preparing sulfonated EXXON 3278 is as foll ows.

First the feedsiqcle. @é\?ﬁ%%i @%Z%N%%j@ﬂﬂugﬁh%ﬁ td £ @%r-@hﬂ‘?&n‘aﬁb‘n} {ﬁ\%ﬂ?ﬁg&@ n,gsjt.” an

i npact jet reactor. e over at1on process yie Xi mum
anount of agtti V&R ﬂuc\t/ér_silff 1 gl SO res uil f S hl n_t t}]%amf orrnma]'% i gn vae a dsui gm)f i cant
quant i ty dFaq e WHiedns SyesishiTaBet Boesss MelR s hupiors oty o geive Fratieh i o
this sl Udga $0 rtesQI ts ﬁ]ctihg fc?rfnrzlgggn 0 a? g;gnrll lcax?tuqtuat?t{ty E)fh t%e rdgel cEn%’Ee grgdurgt,xaec%mvgoggnt
of "sludge". To remove this sludge, the acid stream coming out of the reactor is mixed with
heptane (to solubilize the active and the free oil) and concentrated sulfuric acid (to solubilize
the sludge). Upon standing, the sulfuric acid/sludge layer separates and is removed, and the
heptane product layer is washed with water to reduce its free sulfuric acid content. This
product layer is then neutralized and the heptane is removed by distillation.
The petroleum sulfonic acid salts may be either inorganic or organic. The preferred
inorganic salts are sodium salts. However, ammonium salts, or those of other metals,
especially alkali or alkaline earth metals, can also be used. Inorganic compounds that can be
employed ‘include, but are not limited to, those comprising barium, calcium, lithium, rubidium,
cesium, magnesium, potassium, sodium, strontium, radium, zinc, iron, copper, aluminum, and
the like. Sodium is, however, the preferred metal for use herein.
Organic bases that can be employed include nitrogen bases, for example, primary,

secondary, or tertiary amines, polyamines, alkanolamines including monoethanolamine,

diethanolamine, triethanolamine, mixtures thereof, and the like.

15



heptane (to solubilize the active and the free oil) and concentrated
sulfuric acid (to solubilize the sludge). Upon standing, the sulfuric

aci d/ sludge | ayer separates and is renoved, and the heptane product | ayer
is washed with water to reduce its free sulfuric acid content. This product
| ayer is theWH¥H3#Bzed and the heptane is rempved by dPET/UPI084/018139 The
petroleum sulfonic acid salts may be either inorganic or organic, The
preferred inorganic salts are sodiumsalts. However, ammonium salts, or
those of other netals, especially alkali or alkaline earth metals, can al so
be used. Inorganic conmpounds that can be enployed include, but are not
limted to, th eco risin |um cal ithiu rubi di um .. cesium
magnesi um pot a |"6'|*H L5 6‘]‘?? frafre ]t.‘j((ﬁ"li’b'ﬂye‘if'h e cpmpesitions BHF

alum num and the like. Sodruntrs however, the referred nmetal for use
herein. O pasncinpasesinanauntsa fige abopt Wefa%ut@rétw vt 7p.aujefarablysbeut 20yt
exanple, primary, secondary, or tertiary am nes, poI yam nes, al kanol am nes
i ncl udi ng ¥Yonekdth&f el dphie totdi @tdlsitﬁwbtambcrs'ei,on,tanidettdtaptrlf@mblyrﬁpmmbmttﬁroes

t hereof, and the like. 15 WD 2004/ 113478 PCTI US2004/ 018239 The natura

pet r ol eum wisftoABER SO At €, WSk wbthlycoripplitired i n the conpositions of the
present invention in anounts of fromabout 10 wt %to about 70 w %

preferably abo@he%%lﬂ’%actn/@ Ludropedior B iNbontbifdtioh REthitRd Adtu@MpetRlduhe

conposition, and nore preferably fromabout 30 wt % to about 50 wt % of the
total conp Mt& if th m?egéh Pl/éfttr@%rle c?reﬁﬁgfsé?é@édes% afs% bl etlpe &%’% gﬁ’érpgn Wi th
t he natural petroleu onates o present invention are care

| ted to.b h
o for reancdRe SRRl Bafe el of i B rtsmylster 3R

The preferred embodiments of materials to replace currently commercially available

éj t he erruIS|f|cat|on

high equivalent weight sodium petroleum sulfonates (hereinafter, for convenience, referred to
as HMW-PS), e.g., Natural C, include a mixture of natural and synthetic sulfonates of the
compositions:

1. A 50/50 blend of Synthetic Branched A with a feedstock from Syn/Nat Blend
A production.

2. A blend of Syn/Nat Blend B with Synthetic Branched A (10-20/90-80) or
Synthetic Branched B (30/70).

The emulsifier compositions of the present invention also comprise, as a second
component, at least one straight or branched chain alkylaryl sulfonate. Branched chain
alkylaryl sulfonates have been known to exhibit improved solubility and emulsion stability and
are discussed in U.S. Patent No. 4,140,642, which is incorporated herein by reference in its
entirety. Aryl groups include benzene, toluene, naphtha]ene, xylene, and the like. Ina
preferred embodiment of the present invention, the branched chain alkylaryl sulfonic acid is an

alkylation product of benzene and olefin, olefin oligomer, e.g., polypropylene or

16



The preferred enbodi nents of materials to replace currently comercially
avai |l abl e hi gh equival ent wei ght sodi um petrol eum sul fonates (hereinafter,
for convenience, referred to as BMMPS), e.g., Natural C, include a m xture
of natural an¥OYPAHI¥I8 ¢ sul fonates of the conpositions: PET/UA209¢018289| end
of Synthetic Branched A wth a feedstock from Syn/Nat Bl end A production.

2. A blend of Syn/Nat Blend B with Synthetic Branched A (10-20/90-80) or
Synthetic Branched B (30/70). The emulsifier conpositions of the present
invention also conprise, as a second conponent, at |east one straight or
branched chai aryl. sul: . Branched chain alkylaryl sulfonates
have been Eﬁ%&n%@ttﬁégxﬁi ‘L?’?%%r%%g%)g‘d solubility and emul sion stability and
are discussed i . S.  Pat ent . 4,140,642, ich is incorporated herein by
reference in it@he ﬂ?ﬁl]F‘Zflﬂf.’" %%Twlgﬁué‘wge B ﬁ‘ﬂi%@@mﬂ}éﬁé{?‘éﬂ’&" ac”gﬂ”ﬂ %rpagout%

napht hal ene, xylene, and the like. In a S‘,})ref erred egrbodi ment of the present
i nvent i on, 1@ fROULFANEKeareEaainramapeutr WS te ghert3hwt % pithatptal sprppsitfangn
product of benzene and olefin, olefin oligonmer, e.g., polypropylene or 16 WO
2004/ 11347 $rorCTrefosRyowo a1 §289% tp abgrit 26 wi (4 |apth mostaarefaratiyabautel It 8 506 The
branched chain al kyl aryl sulfonate is suitably enployed in an anount from
about 5 tactlepus sgifiatbrichear aitydsrabliforfatedsWADCOL 1208Kta Blatichedbout 30 wt % of
the total conposition, nore preferably about 10 vt %to about 20 vt % and

nost prefe i i b b4 aryl
st p H@&H\}:\%’l_l?_@fcﬁ%suﬁ&jléi@{% s@%i(%de%ﬁ@x'oﬁ@)on AdrpPeRé biaficHRb aRGhadupbiyt ary

sul fonate is 1298H
alkylaryl sulfonic acid may be a C, to C,, alkyl, preferably C; to C,,, and more preferably a C,,
to C,, alkyl.

Alternatively, the second component of the inventive composition, as noted above, can
be a linear alkylaryl sulfonate. Again, suitable aryl groups include benzene, toluene, xylene,
naphthalene, and the like, preferably benzene, toluene, or xylene, more preferably xylene, most
preferably o-xylene.

The linear chain alkylaryl sulfonates are preferably used in amounts of about 5 to about
50 wt % of the total active sulfonates, more preferably from about 10 wt % to about 50 wt %,
and most preferably from about 20 to about 30 wt %.

The alkyl groups of these linear alkylaryl sulfonates are preferably C; to C,, alkyl, more
preferably C; to C,,, and most preferably from about C,, to about C,, alkyl. A specific
preferred linear alkylaryl sulfonate is an alkylxylene sulfonate, more specifically
monoalkylxylene sulfonate, and in particular, dodecylxylene sodium sulfonate, a high active
content (about 70 wt % in salt form) sodium sulfonate. This material may also be supplied in

a non-neutralized acid form (90-95 wt % active content).
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dodecyl benzene sul fonic acid supplied by Cronpton Corp. The branched al kyl
group of the alkylaryl sulfonic acid may be a C, to C30 al kyl, preferably
C8 to C 4, and nore preferably a Cl10 to C24 al kyl. AIternatlveI y, the
second conpoﬁ@ﬂ?m%@:¥ﬁ% i nventive conposition, as noted aB6V&S2084{p1828e 3

i near al kyl aryl sulfonate. Again, suitable aryl groups include benzene,

tol uene, xylene, naphthalene, and the |ike, preferably benzene, toluene, or
xyl ene, nore preferably xylene, nost preferably o-xylene. The |inear chain
al kyl aryl sulfonates are preferably used in anounts of about 5 to about 50

W %of the tot ﬂ\esg?ﬁéa}/?lkgyxgi A h?%gs ARbSteRhe {tg&ggzltsﬁ)f Omf:qa\%b% w a\‘/g)ogmrh% to

about 50 Wt % ron1abou

al kyl groups of these |inear al Iar ul.fona s are prefera to C30
al kyl , nor EOmPEReY HisImpintaning C@,“, efesh ot %ri S¢ Tyl eemirabed g@ﬁﬁuset 0
about C 4 alkyl. A specific preferred linear_ alkylaryl sulfonate is an

al kyl xyl enéhesflafeffégiétﬁ@d f%ﬁéoégé@ltm ESEAynd the A IRVANGriesne sul fonate, and in
particul ar, dodecyl xyl ene sodi um sul fonate, a high active content (about 70
W % in salt fofhgsesibganyhsudfohdtesvh.braniches ame fieeak afan beyrephed ubieg stapdakd ed i n

a non-neutralized acid form (90-95 wt % active content). 17 WD 2004/ 113478

PCT/ US2004 k@123 techiniaes, Whit@aypialiiHvaiy bulfodbtdoandtiesappdpriateidéatiche
attributes of a | ow equival ent wei ght conponent while maintaining conplete

sol ubi l'it Yh#'d?o&irtions thees drdifhg g 2Pyl REIRIRICRE WDIROPMSE BhentsDEXq@nty
regi stered use on both the TSCA’and the DSL i nventories. These al kyl aryl

sul f onat es . hakhLqRnanched and linear, can be prepared using standard

The alkylation may be carried out using any method known to one of skill in the art
including a Friedel-Crafts reaction using an alkyl halide, alkanol, or alkene reactant in the
presence of a Lewis acid catalyst. Catalysts may include hydrogen fluoride and activated clay.

The compositions of the present invention may optionally further comprise other
alkylaryl sulfonates or sulfonic acid salts selected from a wide variety of highly active natural
and synthetic sulfonic acids or salts, including medium, high, and very high equivalent weight
sodium petroleum sulfonic acids and salts thereof; low, rﬁedium, and high equivalent weight
synthetic sodium sulfonic acids or salts thereof, such as ARISTONATE® L, M and H (salt
form) and ARISTONIC* L, M and H (acid form); high equivalent weight branched and linear
alkylbenzene sulfonic acids and salts thereof where the side chain is C,, to Cs,; and the sodium
salts of sulfonated C,, to C,, alkylation bottoms.

The bottoms material‘ is manufactured starting from an alkylate. The alkylate is
typically produced as a product of an alkylation process and may be referred to as alkylation
bottoms, a distillation residue from the alkylation process. One such process from which this

by-product material can be produced is from the dodecylation of benzene. Dodecylbenzene is
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sul fonation techni ques, which typically involve sul fonation of the
appropriate aromati ¢ hydrocarbons, thereby obtaining the al kylaryl sulfonic
aci ds, which are then subsequently neutralized with a base. The al kyl ati on
may be carr&ﬁg §£3y%§ng any nmet hod known to one of skill in the art

i ncluding a afts reaction using an al kyl hal i dBCT/HPI08HB239 or

al kene reactant in the presence of a Lewis acid catal yst. Catal ysts may.

i ncl ude hydrogen fluoride and activated clay. The conpositions of the
present invention may optionally further conprise other alkylaryl

sul fonates or sulfonic acid salts selected froma wide variety of highly

active naguneh oﬁ%ﬁ@th@%%ﬂ%'r&nﬁlﬁlm% Q;ﬁn![ e R& 1‘3 r@cfucé mets%dluhlr%}ﬂf"ﬂfté}%f pRdi um

hi gh, and very high equrval ent we SOdI m pet rol eum sul foni ¢ aci ds and
salts thereof

and n S heti c sodi um
sul fonic %E?eagsm‘cl)ern\{v % nﬁde #@e?tgé%suwg'%éﬁqgg h ng?éﬁ\iﬁﬁl cﬁmd N%g)&qd H(salt form
and ARISTONIC L, ( ; u1valent wei branc ed and
| i near a%lmqsﬁwz&ﬁléf%*aﬁ Bﬁﬁ &n %k?lueets‘ﬁag@gﬁfsfgf WHERRESF SAEhRR Bycirw@ dgtQihechai n
is Cl4 to C40i and the sodium salts of sulfonated C10 to Cl4 al kyl ati on
bot t ons. seHdombt Theprscarponpdsaire peefhimadiustingithe gawvalent weight poethem al kyl ate. The
alkylate is typically produced as a product of an al kylation process and
may be r epeforreahce parametatsk A ravtijertive biithe present mvetitioniid toatplase aregirdue from t he
al kyl ati on process. One such process fromwhich this by-product materi al

can be prpdgteteach suBorfateotimt i prefade dythattagdardivah €67 eneby-prdeendfitenzigreil s 18 WO
2004/ 113478 PCT/ US2004/ 018239 distilled off and the al kyl ates remai ni ng can

be used tQaRLOPUWEEs IGCISRELYLY SUkirnish Bocts, Wilita bl@ﬁ@gﬁmfohdwﬁnu&mo The

alkylate is sulfonated to a high purity sulfonic acid wh
achieve the same performance. For example, these compounds may be used to adjust the
equivalent weight of the total emulsifier composition to a low equivalent weight of about 400
g/mole, or to adjust it to a high equivalent weight of about 500 g/mole. Materia}s having an
equivalent weight of less than about 400 are typically not sufficiently oil soluble for such
applications. Materials having an equivalent weight of greater that about 500 g/mole, while
exhibiting good corrosion properties, typically exhibit poor emulsion performance.

Petroleum sulfonates classified as low (L) equivalent weight petroleum sulfonates
typically have an equivalent weight of about 410 - 440 g/mole, while those classified as
medium (HL; referred to in this fashion because it was typically supplied as a blend of low and
high equivalent weight petroleum sulfonates) equivalent weight petroleum sulfonates typically
have an equivalent weight of about 450 - 480 g/mole and those classiﬁed‘ as high (H)
equivalent weight petroleum sulfonates typically have an equivalent weight of about 490 - 520
g/mole.

These general equivalent weight ranges apply to both synthetic and natural petroleum

sulfonates, and work well for a range of metalworking applications.
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subsequently neutralized with an al kali netal hydroxide, for instance,

sodi um hydroxide, to the salt form These conpounds are useful in adjusting
t he equi val ent meight or other perfornmance paranmeters. An objective of the
present i nv&RPBHIPL 8t o repl ace a natural petrol eum sul PEHES2004/418239 S
prepared in the standard way, i.e., as a by-product of the white oil
refining process, which includes an extraction process, with a blend of

sul fonates in order to achieve the sane perfornmance. For exanple, these
conpounds may be used to adjust the equivalent weight of the total

emul sifier conposition to.a | ow equival ent weight of about 400 g/nple, or
to adjust it ﬁ}) e%"ahbgweé fﬂ‘\?'szBlﬁ‘fe Figtgeco tF“taPJgB?”téétﬁasg%r%I“@.re’% BRI s
havi ng an equi val ent wei ght of |ess than about 400 are typically not

suf fi ci enttiopt Bi% agiyegpntentf or such applications. Materials having an

equi val ent wei ght of greater that about 500 g/nole, while exhibiting good
corrosi on propéetd sffpnatsspire adefiy fioxhipaio tzbeo @0 ve b bf thenotpefifid coreargsate, Pet r ol eum
sul fonates classified as | ow (L) equival ent weight petrol eum sul fonates

t ypi cal | yardgveferably &gt abaliehivt deiogibbutafs valio of thé 16tat codddsigibnoAapesifit | e t hose
classified as nedium (HL; referred to in this fashion because it was

typi cal | yeampRlof @ dsefsi saifédatid pefroda®VHBNI6290 hdive 861N PeRBeuMBLIHhtePEL 1 Ol €um
sul f onat es) equi val ent wei ght petroleum sul fonates typically have an

equi val ent wei ﬂ@%o%?gﬁaﬁ% tﬁeslgles'enflxﬁgen {:We%el@&gd §Qh8scﬁ lpgcl@%éia E&rﬁﬂosﬁﬁn hi gh

(I:T) equival ent petrol eum sul fonates typi ca ave an equi val ent

vl oo AR et TP RO PSPl PRSI S hones
a range O{)argﬁ!gig lp&?or]éling] gil %%chec% Cl?(}rih?s?a%ée, %?vl]Yt\le)lnzllloégaAi %)illln?a?Zb% CEOCS-E{’I %30?1%204/ 018239

Carnation® White mineral oil available from Crompton Corp. in Greenwich, CT. '

The emulsifier composition of the present invention may be added to a petroleum oil in

an amount of about 10 wt % to about 50 wt % of the total mixture, which resultant oil based

composition may be used as a cutting fluid for metalworking, for example. For such

applications, it is desirable that the petroleum oil used, paraffinic or naphthenic, have a

viscosity from about 5 to about 100 cSt at 40? C. These petroleum oils, in addition to the

emulsifier composition of the present invention, may comprise from about 0 wt % to about 30

wt % fatty acid soap, 1 wt % to about 30 wt % of one or more extreme pressure lubricating

agents, from about | wt % to about 20 wt % of one or more other anti-corrosion agents; and

from 0.1 wt % to about 3 wt % of one or more bactericidal agents. Those of skill in the

lubricant art will have knowledge of additional agents that may be added to the fluid. The

cutting fluid concentrate is then dispersed in water, producing a stable aqueous emulsion for

metalworking,
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Preferably, the sul fonates have an active content of about 55-65 % or nore,
and up to about 95% active content. These sulfonates are useful fromup to
about 20 wt % of the total fluid concentrate, and preferably from about 5
w %to ab % of the total conposition. A specific exanple of a
useful sul ?ggl)ggﬁg/l}i\%ﬂsléetronate HL, a 62% active sodi um pé’tcfrélfsé?ﬂﬁ%&}?? onat e.
The conponents of the present invention are selected so as to produce a
conposition of emulsifiers that is conpletely soluble in petrol eum or
refined petroleumoils. Preferably, a paraffinic petroleumoil is used. For
instance, a white mneral oil may be chosen such as Carnation(r) Wite
mneral oil avmd écmPositibhiOinthe HREENOMVEABDHR alsd AndAiRERBtHeNpetfoleumlbicbased!| si f i er
conposition of the present invention may be added to a petroleumoil in an

anmount Ofcoﬂfi)clgmgng:%g%ulo{? Ihgs@&%'?or%Qiu\ﬁYE)ialO@PQﬁcaHQ#s, ihak h .réﬁl%élrfﬁiidémm ch

resul tant ol ase conposition may be used as a cutting “for
metalworg- - Far. . | ] 0 it .l1s desiyable that the
petrol eu h{‘}?ﬁ‘g %Lgéesd,?Jggglggéﬂvgﬁgldg%%‘grﬁlﬁ@h?@H%@@%s’ 8‘1'1'§7W§ ce(r)g?c{ y from about 5
t o about 1t00.c8& atI 40 C.d Ehgﬁe petroleumoils, in addition to the
enul si fi SELIRPOETEFIBR 8¢ t"id<Pr esent i nvention, may conprise from-about O
w %to about 30 w %fatty acid soap, | w %to about 30 wt % of one or
nore extreme pressure |ubricating E§é§ﬂ’%?sfrom about | wt %to about 20 wt
% of one or nore other anti-corrosion agents; and fromO0.1 w %to about 3
wt % of one ofh;irkabercefmotaitiddiMAGERreplactinoysandidates Has been tatnpere bpr i cant
art wll have knowl edge of additional agents that nmay be added to the fl uid.
The cut thern)sehtaibfth dimpcaatbateddiamitedothdinapessaabilitp andhigt. , It praodbseirved a
stabl e aqueous enul sion for netal working. 20

that a 70/30 mixture of Natural D and HMW-PS exhibited a good emulsion and provided

excellent rust protection. It was determined that any potential PSR should possess these

properties, so blends: of potential candidates were made at 70/30 to judge the emulsion

performance by the Emulsion Test Method for Sulfonates.

In the metalworking industry the ASTM procedure for rust evaluation of a soluble oil

(ASTM D4627) requires an emulsion with very little cream. However, in the emulsion test for

sodium sulfonates there is often up to 10 mL of cream. This excess cream can often result in

inconsistent results. Therefore, the preferred method to evaluate rust performance was to use

an 80/20 white oil/sulfonate blend in order to reduce the cream and provide a more consistent

result.
In some cases, the candidate PSR, particularly synthetic materials, did not emulsify
with Natural D at the 70/30 ratio, so the preferred method was to run experiments at a 90/10

ratio to evaluate their emulsion and rust performance.
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WO 2004/ 113478 PCT/ US2004/ 018239 The conpositions of the present invention
also find use in other petroleumoil based conpositions, particular those
used for industrial applications, such as hydraulic fluids, grinding
fluids, ru ive fluids, drawing fluids, rolling fluids, oil-in-water
and mater??gggﬁﬁ?gkhlsions, and the like. EXAMPLES Th&CHE2W40I8H of
potential HWVMPS repl acenent candi dates has been hanpered by the absence of
a direct method to determ ne both ermulsion stability and rust. It was
observed that a 70/30 m xture of Natural D and HMWMPS exhi bited a good
enul si on and provided - excellent rust protection. It was determ ned that any

potential PSR shoul d possess t Lig5: So blends of potential
candi dates were nade at 70/ 30 ?ggﬁgﬁggpyﬁékgﬁulsion per formance by the

Emul si on Test tP for Sulfonates, In.,th t al.wor Ki i ndust he ASTM
procedure for Mrgﬁ)é ng‘?/\é' rueaetvf%Bfﬁte‘gﬁmaw%rS ;bB%‘I Sé'?tg‘lqefc and Ry %g‘z‘ﬁnyreﬁ? es an
emul sion wth very lit ge crea However, in the emul sion test for sodium
sul f onat é‘\g‘q ‘E‘Wé'}ags ugcesf %J‘ ?lreﬁb“st%]tlle(f"\ﬁlﬁatﬂﬂ“ ¢ wgiAntein dablg d@ad cayeam can of ten
result in inconsistent results, Therefore, the preferred nethod to eval uate
rust per Popmeivee an@dows use an 80/20 white oil/sulfonate blend in order to
reduce the cream and provide a nore consistent result. In sone cases, the
candi dat é. PSRTheanulsicupafdrnasoent hethisemplet aNeabhrs] F thoth 2®éndedPdcsivé)yand wi t h
Natural D at the 70/30 ratio, so the preferred nethod was to run experiments
at a 90/ 5¢n/NaeBled Aat €9/30 GiathatdrlieD yweeregtiod AddikidnustSypthefioBraacied B 21

did not improve the emulsion in Natural D. At the 90/10 ratio the emulsion was fair (without

the addition of Synthetic Branched B), however the rust was a failure.

2. The Synthetic Linear D , Synthetic Linear C, Synthetic Linear F, and Synthetic Linear

E sulfonates all failed the rust test.

3. The best result was a 50/50 blend of Syn/Nat Blend A and Synthetic Branched A,

which possessed a fair emulsion at 70/30 with Natural D and passed the rust test. This

performance was analogous to the performance of HMW-PS.

4. A Syn/Nat Blend A sample was blended 80/20 with Synthetic Branched B. This was

blended 70/30 in Natural D and possessed a poor emulsion and a marginally passing rust test.
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WO 2004/ 113478 PCT/ US2004/ 018239 Results and Di scussi on Many PSRs were

eval uated that were both synthetic and natural from many external and
internal sources. The results of the evaluation are presented in Table 1 and
can be sunMBPPUEYPIES follows: 1. The enul sion perfor maREE/USR00WBIBR39s anpl es
of Natural F (both 28 and 62 active) and Syn/Nat Blend A at 70/30 (in

Nat ur al D) wer e negatva Addition. of Sy thetic Branched B . _di not irrprove
the emulsion in Naturlal D.| At] tHe 9o/ 10 rlatifo the lem| si fair (wthout
the addition of Synthe@ic Br dnched |B).,| hgwevier |t he| rupt failure. 2.
The Synthetic Linear {D-—Syntlhetlic llinear Cl Syinthietil | ~, and
Synthetic Linear E sulfonatgs gll |faijled tHe rjust| tept. e best result
was a 50/50 bl end of [Sgn/ Nat |Bl gnd |A=and [Synt heiti c| Br anc , | which
possessed a fair enulision fat 707130 W tjh Natural| D land[ paksefl the rust test.
This performance wasf &naljogqus |to |tlzg pdrfarmgncel of HWY PS] 41 A Syn/ Nat
Bl end A sanpl e was blemded 80/ 2wttt [Syntetic Brigncied B[ 111 s was
bl ended 70/30 in Naturgl D and possessed |a door enul s} onf anfd &} margi nal |y
passing rust test. 22 \Wo12084+413478{PEHUS2004/-0182B89—+e—H—8 rn ~~ nY
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e e c 25 WD 2004/ 113478 PCTI US2004/ 018239 Enul sification of Natural F and
Syn/ Nat Blend B Blends of Natural F at both 28% and 62% and Syn/Nat Bl end B
active were nade to determne their viability as PSRs. As can be observed
in Tabl e 2, VBPUAEP4BY the products at a 70/30 conposit PER/UARKOIR2MUr al D
produced. negative enmulsions for all sanples. An attenpt was nade to
determ ne the break point of the emulsion of these sanples and it was found
that at a 90/10 conposition with Natural D all products produced a fair
enul sion, but did not possess a passing rust performance. In fact, at this

ratio there is no diffterentiatio g]ro_ Nat ram\ Al gough the Natural F
sanpl es were no di ffefrk:gnﬁﬁs'hag?%",tﬂg aé\'/'%} Klﬁf'dﬁp'g g@,'“ﬁ] 28% acti ve
sul fonate congen ul d require end-users t e re dilute product,
whi ch was dg%i’ﬂé{i %‘tﬂ{“ U Pt P28t i 2 @W/W%Pi% ActiVRYEFF PR be used
undi | ut eéj. VWil e Synthetic Branched A (EW 520) passed the enmul sion test
al one, i9detegmnedbgir akildy ag RERY (As candgrobserypddp Aalie 3¢ blends of Hstaredugshahed A in
conmbi nation with Syn/Nat Blend B changed the enul sion rating from negative
to fair HWH qanetogisign pats Sageyally srodgeadinsgatiya emulsionsifosiall seaplpe M bttesipt/ Nat
Blend B with Synthetic Petrol eum Sul fonates A sanple of Syn/Nat Blend B was
pr epar edwasrdads|te detecning this b8k phist pLthBeanlsine df theseamachpBy atdittwas f@ndmwhed B. | n
Table 3, a blend of Syn/Nat Blend B/ Synthetic Branched B/ Synthetic Branched
A (40/ 244t36)0/ li0scostpositiont witly Netudal tthal reducty rsdilced aidit émasipadsit dig noust t est
possess a passing rust performance. In fact, at this ratio there is no differentiation from
Natural C. Although the Natural F samples were no different from the Syn/Nat Blend B, the
28% active sulfonate content would require end-users to use a more dilute product, which was
deemed not as attractive as Syn/Nat Blend B, which could be used undiluted.
While Synthetic Branched A (EW 520) passed the emulsion test alone, it did not pass
the rust test. In contrast, Synthetic Branched A in combination with Syn/Nat Blend B
changed the emulsion rating from negative to fair and yielded passing rust performance.
Emulsification of Syn/Nat Blend B with Synthetic Petroleum Sulfonates
A sample of Syn/Nat Blend B was prepared and blended with Synthetic Branched A
and Synthetic Branched B. In Table 3, a blend of Syn/Nat Blend B/Synthetic Branched
B/Synthetic Branched A (40/24/36) is shown to yield the best results with a passing rust test
and a poor emulsion. Although the emulsion performance of this blend is poorer than the
Natural D/Syn/Nat Blend B/Synthetic Branched A (70/15/15) blend, it demonstrates there is a
viable formulation of Syn/Nat Blend B with a synthetic petroleum sulfonate.
Although a combination of Syn/Nat Blend B and Synthetic Branched A (50/50) was

the closest in rust and emulsion performance to the HMW-PS, combinations of other

synthetic sulfonates with Synthetic Branched A were also investigated to determine their
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and a poor enul sion. Although the enul sion performance of this blend is
poorer than the Natural DfSyn/Nat Bl end B/ Synthetic Branched A (70/15/15)
blend, it denpnstrates there is a viable fornulation of Syn/Nat Blend B
with a synt¥RIW0F18E8r ol eum sul fonate. Al though a conbi nBET/ER2004/018388/ Nat

Bl end B and Synthetic Branched A (50/50) was the closest in rust and

enmul si on performance to the HWVPS, conbi nations of other synthetic

sul fonates with Synthetic Branched A were al so investigated to determ ne
their 26 WO 2004/ 113478 PCT/ US2004/ 018239 performance. As can be observed

i n Tabl eﬁefh; n%&%{ggsﬁgkén Sollrved NS ap @4”%&%#1&10%‘& Jlﬁ‘ér%&x?t'h%:'i‘d £ naHiPAl ‘ﬁtfgg'ﬂ' ar

wei ght s ona possess Bot h assin

er f or ranc ct i near nt i C etic L| ear nt hetic
E. near C"° @y‘H?rh‘?é“t“’h S‘L‘foﬁétﬁﬁ d?)j‘“a!?‘ﬂ““%é‘iﬁ*‘&f s%“ tPASYNS TUR P&Sﬁ‘?f’?% t he
nat ur al f onat.e Nat raI es pass_the rust.tes a oor er
emul si onf“tlijﬁ‘ﬁnth’? %eaé%’f QL es élyé‘ﬁff‘ -inegy Fvg)'“ﬁﬁ’@ﬂﬁ‘i”fgﬁééﬁﬂ%ﬁ‘ﬂgm 415 81‘@2 P x h

ag8h5s b rv at a R CE
— failed the lUSt test. InTontrast, the natural sulfonate Natural A does pass the rust test, but

possesses a poorer emulsion than the Syn/Nat Blend B.
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9C 6gN tl "I mVs . ozF~E~aV.: N. 1Vi h1l 29 W 2004/113478
PCT/ US2004/ 018239 Table 4. Evaluation of O her HWV Repl acenents Sanpl e Type
Ermul sion Rust Test Test Natural C nat. good pass Synthetic Linear

F/ Synt het i evdsppened B syn./syn. poor fail Synthetic Lpapagobd/s¥sbhetic
Branched B syn./syn. fair fail Synthetic Linear D/ Synthetic Branched B
syn./syn. poor fail Natural A/ Synthetic Branched B nat./syn. poor pass

Syn/ Nat Bl end B/ Synthetic Branched B nat./syn. fair pass The equival ent

wei ght of Syn/Nat Blend B (527) is too high to be used directly as a

repl acenent for Natur ) s, enul sj or f nce was tested in bl ends
with avail able | ow e%bgai‘ﬁf‘lWPﬁﬂtBMW g%p@ﬁf‘f‘ﬁ?fét e sanpl es were

dissolved in white mneral oil (Carnation) at 6 wt% sul fonate. The

properties of Carnatiampibite mneral oil Hpe: Emulsion Rust Test
Test
Natural C nat. good pass
Synthetic Linear F/Synthetic Branched B syn./syn. poor fail
Synthetic Linear C/Synthetic Branched B syn./syn. fair fail
Synthetic Linear D/Synthetic Branched B syn./syn. poor fail
Natural A/Synthetic Branched B nat./syn. poor pass

Syn/Nat Blend B/Synthetic Branched B nat./syn. fair pass

The equivalent weight of Syn/Nat Blend B (527) is too high to be used directly as a
replacement for Natural D. Its emulsion performance was tested in blends with available low
equivalent weight materials.

Sulfonate samples were dissolved in white mineral oil (Carnation) at 6 wt% sulfonate.

The properties of Carnation white mineral oil are:

Properties Typical Method
values
Specific Gravity @ 25°C/25°C .829/.845 ASTM D4052
Kinematic Viscosity @ 40°C, 10.8/13.6 ASTM D445
cSt
Color, Saybolt +30 Min. ASTM D156
Pour Point, °C -7 ASTM D97

Emulsions of the sulfonate in oil blends were mixed at 10 vol% into de-ionized water
by using a stoppered graduated cylinder. The emulsions were evaluated on a scale of 0 to 5
with O representing a completely milky emulsion with no obvious separation of a cream layer

from the emulsion layer. Five represents a separation of a significant oil layer on top of a
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Properties Typical Method values Specific Gavity @25C 25C . 829/.845 ASTM
D4052 Kinematic Viscosity @40C, 10.8/13.6 ASTM D445 ¢St Col or, Saybolt
+30 M n. ASTM D156 Pour Point, C -7 ASTM D97 Emul sions of the sulfonate in
oi | Dbl ends WR¥/H34Bd at 10 vol %into de-ionized water PETUSHPHYSEISt opper ed
graduated cylinder. The enul sions were evaluated on a scale of 0O to 5 wth
O representing a conpletely mlky enmulsion with no obvious separation of a
cream layer fromthe enulsion |layer. Five represents a separation of a
significant oil layer on top of a 30 WD 2004/113478 PCTI US2004/ 018239

wat ery | asagary layertwith little emelsioh present.p Aasidnyt of 1Aorlaft iepgsoits perfoomdncd singlar esent s
performance simlar to Natural E. Ratings of 2 to 2.5 would be simlar to
Nat ur al kb Niambll € Rasihgssf 2 foe2.5 @sull bs sigfilat @Ndtimgl Bever al sanpl es of Syn/ Nat
Blend B with Synthetic Branched A and Synthetic Branched B. Syn/Nat Blend B
can be fornul e s dhowOrhe PukEfQestiy BdvBRI tatnpRis 3 SHENarBleh@Boy it SYntREct aken

as too much Syn/Nat Bl end B causes a catastrophic failure in the emnul sion

per f or MG e chedy RahNB by Rh&REB BhhaBP Sy NRGIBRAd BicINEE forlmEMBIdSt 168088NH030% N
Synt hetic Branched B. 31 WO 2004/ 11%478 PCTI US2004/ 018239

Synthetic Branched A. Care must be taken as too much Syn/Nat Blend B causes a

catastrophic failure in the emulsion performance. Syn/Nat Blend B can be used at higher

levels, around 30%, in Synthetic Branched B.
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Table 5 Syn/Nat Blend B with Synthetic Sul fonates Synthetic Synthetic
Synthetic Synthetic Synthetic Synthetic Synthetic Synthetic Branched
Branched Branched Branched Branched Branched Branched Branched Sulfonate A
A A A B B WoBoos¥afdhend B O 1.5 2.5 2.5 2 555 5 10 2.PeTlus200k/0is2% 3.5 4 3 5
20520.50.52.53235 305555120.51.5 40555553552 50
55555555 60557055 8055 9055 100555 5 5 Since Syn/ Nat
Blend B properties are nore simlar to high equival ent weight sulfonates,

it was tested primarily with various |ow and m d equival ent wei ght

sul fonates. The only inprovenent in enulsion performance, other than that
found with the Synthetic Branched A and B, was with Synthetic Linear A
where the performance only margi nal illpReSPached Natural D.

Syn/Nat Blend B with Synthetic Sulfonates

Synthetic  Synthetic Synthetic  Synthetic  Synthetic  Synthetic  Synthetic  Synthetic
Branched Branched Branched Branched Branched Branched Branched Branched

Sulfonate A A A A B B B B
% Blend B
0 1.5 2.5 2.5 2 5 5 5 5
10 2.5 1.8 1 1.5 3.5 4 3 5
20 5 2 0.5 0.5 2.5 3 2 35
30 5 5 5 5 1 2 0.5 1.5
40 5 5 5 5 5 3.5 5 2
50 5 3 5 5 5 5 5 5
60 5 5
70 5 5
80 5 5
90 5 5
100 5 5 5 5 5

Since Syn/Nat Blend B properties are more similar to high equivalent weight
sulfonates, it was tested primarily with various low and mid equivalent weight sulfonates. The
only imprévement in emulsion performance, other than that found with the Synthetic Branched
A and B, was with Synthetic Linear A where the performance only marginally approached

Natural D.
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32 WD 2004/ 113478 PCT/ US2004/ 018239 Table 6 Synthetic Synthetic Synthetic
Sul fonate Natural E Natural G Natural H Linear A Linear B Linear C Natural |
Natura %Blend B0 1.55535555 10355255555 20555555
55 305 BO2084/H3485 5 4055555555 5055 5 SPEI/ESHOENISEY 5 5 5 70
555 80555 90555 10055 5 Conclusions: 1. Syn/Nat Blend B can be
formulated with Synthetic Branched A or B and the enul sion performance can
be made conparable to Natural E and Natural D. 2. Oher low and md

equi val ent wei ght sulfonates tested did not inprove the emul sion

performance of Syn/Nat Blend B with the exception of Synthetic Linear A

whi ch give a
Table 6

Syuthetic Synthetic Synthetic
Sulfonate  Natural E Natural G Natural H Lincar A Linear B Linear C  NaturalI Natura

% Blend B

0 1.5 5 5 3 5 5 5 5
10 3 5 5 2.5 5 5 5 5
20 5 5 5 5 5 5 5 5
30 5 5 5 5 5 5 5 5
40 5 5 5 5 5 5 5 5
50 5 5 5 5 5 5 5 5
60 5 5 5
70 5 5 5
80 5 5 5
90 5 5 5
100 5 5 5

Conclusions:

L. Syn/Nat Blend B can be formulated with Synthetic Branched A or B and the emulsion

performance can be made comparable to Natural E and Natural D.

2. Other low and mid equivalent weight sulfonates tested did not improve the emulsion

performance of Syn/Nat Blend B with the exception of Synthetic Linear A, which give a
marginal emulsion.

In view of the many changes and modifications that can be made without departing
from principles underlying the invention, reference should be made to the appended claims for

an understanding of the scope of the protection afforded the invention.
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mar gi nal emul sion. In view of the many changes and nodifications that can be
made w t hout departing fromprinciples underlying the invention, reference
shoul d be nade to the appended clains for an understanding of the scope of
the proteciyigidbprded the invention. 33 WO 2004/ 113478-F370bdrA 8834/ 018239
CLAIM5 What is clainmed is: 1. An enulsifier conmposition suitable for m xing
with oil to nmake lubricants conprising:. A) at |east one product of the
sul fonation of at |east one of the following feedstocks: i) a petroleum
oil, ii) a straight chain nonoal kyl benzene, iii) a straight chain
di al kyl benzene, iv) a branched chaig Kg,g@al kyl benzene, and v) a branched
chai n di al kyl benzene; and B) at |ea E strai ght or branched chain
al kylaryl sulfonate salt. 2. The conposition of claim| wherein the
al kylaryl sulfonate salt is selected fromthe group consisting of
nonoal kyl benzenes and al kyl ortho-xylenes. 3. The conposition of claiml
wher ei n” Whatgs tlieegivduct of the sul fonation of a petroleum oil, a straight
chai n nmonoal kyl benzene, and a strai ght chai n dial kyl benzene. 4. The
conposi tl.on okn ehdsifierl compesiedmsuitable farmexipg with oil toMmakh by cdntoremprismgof a
petrol eum

A) at least one product of the sulfonation of at least one of the following

feedstocks:
i) a petroleum oil,
i) a straight chain monoalkylbenzene,
1ii) a straight chain dialkylbenzene,
iv) a branched chain monoalkylbenzene, and
v) a branched chain dialkylbenzene; and

B) at least one straight or branched chain alkylaryl sulfonate salt.
2. The composition of claim 1 wherein the alkylaryl sulfonate salt is selected from the

group consisting of monoalkylbenzenes and alkyl ortho-xylenes.

3. The composition of claim 1 wherein A is the product of the sulfonation of a petroleum

oil, a straight chain monoalkylbenzene, and a straight chain dialkylbenzene.

4. The composition of claim | wherein A is the product of the sulfonation of a petroleum

oil and a straight chain dialkylbenzene.
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oil and a straight chain dial kyl benzene. 34 WO 20041113478 PCT/ US2004/ 018239
5. The conposition of claim3 wherein B is a synthetic branched chain

nonoal kyl benzene sulfonate salt. 6. The conposition of claim3 wherein B is
a synt het i QYAYWEEWH8or t ho- xyl ene sul fonate salt. 7. ThBCEHRPOEIB2BN of
claim4 wherein Bis a synthetic branched chai n nonoal kyl benzene sul fonate
salt. 8. The conposition of claim4 wherein Bis a synthetic dodecyl
ortho-xyl ene sulfonate salt. 9. A lubricating or cutti ng fI ui d conposition

gﬁmln?t Egn oﬁa‘?onfeasggéilg& f?’ﬁgelpﬂ?gv\x"tget%ﬁmn PSOI m m ‘)oa %te ?Zﬁ teB?n

oi |, got rai gEt chai n nonoal kyl benzene, c¢) a st ral ght chain

di al kyI bé‘r‘} @ﬁt‘é ) a branched chai n nonoal kyl benzene, and e) a branched
chai n di ai kyl benzene; and ii) at |east one straight or branched chain

al kylaryl sulfonate salt; and B) at |east one oil selected fromthe group

consisting of paraffinic and naphthenic
6. The composition of claim 3 wherein B is a synthetic dodecyl ortho-xylene sulfonate

salt.

7. The composition of claim 4 wherein B is a synthetic branched chain monoalkylbenzene

sulfonate salt,

8. The composition of claim 4 wherein Bisa synthetic dodecyl ortho-xylene sulfonate
salt.
9. A lubricating or cutting fluid composition comprising:

A) a composition comprising;

1) at least one product of the sulfonation of at least one of the following
feedstocks:
a) a petroleum oil,
b) a straight chain monoalkylbenzene,
c) a straight chain dialkylbenzene,
d) a branched chain monoalkylbenzene, and
e) a branched chain dialkylbenzene; and
i) at least one straight or branched chain alkylaryl sulfonate salt; and

B) at least one oil selected from the group consisting of paraffinic and naphthenic
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35 WD 2004/ 113478 PCT/ US2004/ 018239 petroleumoil and paraffinic and

napht henic refined petroleumoil in an anmbunt about 50 wt % to about 95 wt
% of the total oil based conposition. 10, The conposition of claim9 wherein
the al kyl aMQ208¢/11B¢W¥at e salt is selected fromthe grouPCEYRYOEIBEY of
nonoal kyl benzenes and al kyl ortho-xylenes. 11 The conposition of claim?9
wherein i is the product of the sulfonation of a petroleum oil, a straight
chai n nmonoal kyl benzene, and a strai ght chain dial kyl benzene. 12. The
conposition of claim9 wherein i is the product of the sul fonation of a

pet r ol euretrobsum calrfeld fargffinig agH tnapitibdnic i@fivadipgtrplewn @ildn art @nodrti@bewdPodi%i on of
claim 1l wherein ii is a synthetic branched chain nonoal kyl benzene

sul f onatte abauttd5 vitds off the tateinpomistd @ampokitich.ai m 11 wherein ii is a synthetic
dodecyl ortho-xylene sulfonate salt. 15. The conposition of claim 12
wherein ii is a synthetic branched chain nonoal kyl benzene sul fonate salt.
36 WO 2004/ 113478 PCT/ US2004/ 018239 16. The conposition of claim 12 wherein

i1 is a Bynt hEHeicomPositasmydf cim bavheydieme akylafyd afoRate Sal Is.selddted oM tBONMPOSI ti on
of claim 1l dispersed in aqueous nedia. 37

group consisting of monoalkylbenzenes and alkyl ortho-xylenes.

11 The composition of claim 9 wherein i is the product of the sulfonation of a petroleum

oil, a straight chain monoalkylbenzene, and a straight chain dialkylbenzene.

12.  The composition of claim 9 wherein i is the product of the sulfonation of a petroleum

oil and a straight chain dialkylbenzene.

13.  The composition of claim 11 wherein ii is a synthetic branched chain

monoalkylbenzene sulfonate salt.

14.  The composition of claim 11 wherein ii is a synthetic dodecyl ortho-xylene sulfonate

salt,

15.  The composition of claim 12 wherein ii is a synthetic branched chain

monoalkylbenzene sulfonate salt.
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16.  The composition of claim 12 wherein ii is a synthetic dodecyl ortho-xylene sulfonate

salt.

17.  The composition of claim 1 dispersed in aqueous media.
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