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we@bedmisne benefit under Title 35, United StatrPeT/08z)e4/018239

120 to U. S. Provisional Application Nunber

60/ 476, 620, filed June 9, 2003, entitled SCDI UM

SULFONATE BLENDS AS EMULSI FI ERS FOR PETROLEUM O LS.

BACKGROUND OF THE I NVENTION 1. Field of the Invention

The present invention relates to enulsifier

conposi tSODIUMRETROLEEM SELRGNATEPBRENDEAS f or

natural hi glEMUILSIFIERS ¥R PEIFCOLEUMGIE eum
sul fonate. 2. Description of Related Art Sodi um

petrol eum suI fonat es are w deI y used as the prinary
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produced cormerm ally from the treatrrent of raffinate
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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.
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the preparation of emulsifiable petroleum products, such as soluble cutting oils, hydraulic

salts.

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.
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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 the 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(M) 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,4 alkyl orthoxylenesulfonic acids with 95 to 5 wt. % sodium salts of branched chain

C,, to Cy alkyl benzenesulfonic acids are said to be especially preferred compositions,
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napht henic mneral oil, to thereby form stable

enul sifiable netal working lubricants U S. Patent

No. 4,482,755 di scl oses the production of
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.. PCT/ US2004/ 018239 U, S, Patent No. 5,6889, 137 discl oses
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U.S. Patent No. 4,873,025 discloses compositions comprising alkylxylene sulfonate

compounds of the formula

CH,

MO,S

CH

wherein R' represents a Cg 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.
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em ssions. The phenol aral kylation polyners are
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derivative and an aryl diolefin. In addition to the

phenol i ¢ nononer, styrene derivative and aryl

diolefin, other reactants may be introduced to

produce a product with particul ar properties. US.

Patent No. 6,043,391 discloses anionic surfactants,
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conposition suitable for mixing with oil to form ‘

The alkenbrsilié@ri¢ scid prghicsd frgmahintdamssulforrsion of ae riphawiedia isaged to
of a natural petrol eum sulfonic

alkylate benzene, mono-substituted aromatic, poly-substituted aromatic, alkylbenzene,
alkoxylated benzene, polycyclic éromatic, 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.



acid having about 1.5 wt-%to about 30 w-% active
content; at |east one branched chain al kyl aryl
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thereof for adjusting the average equivalent weight
of the resultant enulsifier conposition. Published
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recovery processes. U S. Patent No. 3,959, 399, supra,
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resulti®d Mlxt@ﬂd bstidet lﬂd) acutalliet bl , dity nohéylanor ablhgied emfmmeacid,
etc. In the par agraph bridgi ng pages 24 and 25, it is
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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. Inthe
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



The di scl osures of the foregoing are incorporated
herein by reference in their entirety. SUMVARY OF THE
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desi gnations are enpl oyed for conveni ence. They are

listed here: Emul sion Test Method for Sul fonates - use

either a 10% or 20% enul sion in de- ionized water or a

90/ 10 white oil/sulfonate bl end. Rust Test Methods for

Sul fonates - If the emul sion displayed fair to good
condepertibeoiB&izene Vg propsie.t est was performed. (Note:

performng a rust test on a negative enulsion can

Z:Tﬁ%: gg%‘l@&%&%ﬁﬁ%ﬁ fd];ri&zc%j%éA §Sr$ I{/IIIC-B%%)I Bled @1@1@‘” ﬁéﬁ%lc\ggl? g}ellr entirety.

Ge- i oni zed var SUMARY: %!ﬁEW‘E%W} which the

sol ubl e oil base was conposed of an 80/20 white
ol the pHayring dessriptiny, cortairHesignasipnse eeplnyae faogesmgnee. They
2.0 grans of iron chips placed in a 10 mrm x 35 mm
are lisplddstd:c petri dish. 3. The enul sion was poured over
the iron chips to inmerse the chips conpletely and

f EHU sidiBesP Rtdihoddop BulfSraldd -Nse rithe a 10080008 ShRIkide® de-

left to stand in the petri dish for 20 m nutes and was

1omzefi r\]weart]el g)rr?lld?)?lq) O¥ite &99&1%0ﬁat%rﬂ)%gng to remove excess

romthe iron c The iron chips were

then Ieft overn| ht  (16- 2 Eours covered.in th
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or failing (rust). In rare cases, only a few chips
perforwanes, thausstadst was pahfoohed adwte: h@rf@hmpg aviistdes ouritnegative

and, if there were less than 10 rusted chips, we 7 WO
emuls%@%{l }ik B Bel RETE/ e lR@N 4T KEL33 ] ure 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
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.
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, we



this was recorded as a marginal pass (no rust). In
sone cases the candidate PSR, particularly synthetic
woreioenials, did not emulsify with Natural D aPCHUFIOBO18239

rati o, so experinents were run at a 80/20, 85/15, and
90/10 ratios to evaluate their enulsion and rust
performance. Synthetic Linear A - synthetic straight
chai ned nono- and di al kyl benzene sul fonate, sodium
salt (equival ent weight 430) (Aristonate L from Pil ot

this waSheot el ok ;a iyrpinblgiasc(noim&ar B - synthetic strai ght
chai ned nono- and di al kyl benzene sul fonate, sodium

@lsbmé %Q%ék Yid c%ﬂ&dél‘(@ PR pAGRNIalNErehaddh e, damdeidnilsify with
em cal Synthetic Linear C - synthetic straight
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Chem cal ), Synthetig¢ Linear D - synthetic straight
evalua’f@ﬁ’af?lh@ﬂlllﬁéﬂz‘léﬁﬁ@séEl?’ YHRPE: sodiumsalt (Fongrapol

PSSR from C ariant); Synthetic Linear nt hetic

ﬂymmeghmnwhar\nesglntbm%mghé ahdiggsaneno-sod |de~9§ Lengereptiaaate,

S-301 from Naveen Additives Ltd.); Synthetic Linear F

sodiunt saﬁ}(@(?Lh@iléxﬁ wdighaidght (Asheinardl benzeing Gelfabat e, sodi um
salt (Sansul 455 from Ki mes); Synthetic Branched A -

f’%ﬂhﬂf& L{ﬁb‘?‘lpg' Légl, ?é{li 3%1? c§f”1§d 196ncpra"i\ﬂ"€1 [5h@éile sulfonate,
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salt of dodecyl ortho-xylene (390 equival e f?;
(Byiietic d-iaEpe Cr-rsynah et Strreght ﬁbnamqqa}pap%ang\ dial fValt edﬁzeaj}e su nate,

sodi um petrol eum sul fonate (580-600 equi val ent wei ght)
sodiun{ £t (e@sivhlent 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),



HX- 60 from Penreco); Natural B - natural sodium

petrol eum sul fonate (540-560 equi val ent wei ght)
w@Reunoaat e HH from Cronpton); Natural C - natRPCHEUS2004/018239

sodi um petrol eum sul fonate (520-560 equival ent wei ght)

(Petronate 1-1MNfrom Cronpton); Natural D - natural

sodi um petrol eum sul fonate (460-480 equi val ent wei ght)

(Petronate HL-1 from Cronpton); Natural E - natural

sodi um petrol eum sul fonate (415-445 equival ent wei ght)

(Reik @0 @ gndhell BOM SheFat esYium Nalferasd salt of dadgdyd diths-xglene (390
the sul fonation of 600 SUS petroleumoil typically

equiva[gﬂ{i@e r(gyll;g&go %Ag&klatura re 600 (approx. 550-580

‘G - natural sodium

Jlﬁ'?f;l?#?\t ETCRE AR SAATRER Sl pgy (etrosul

465 from Matsunmura G| Research Co. Japan); Natural I

HX-60 frgmtRgnegcosodi um sul fonate (from Zhuhai DaCheng
Chemcal Co.); Natural J - natural sodium sul fonate
(Nataral Bruiesira Daodivein get@aum s@fon@e. (540-589 miiNaigleiBl vegight A -
a product of the co-sulfonation of the foll ow ng

(et o TR OEa0 - 560 %ot &
- oof a 600 SUS
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(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 Oil 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 :



24.0 - 28.0 %of a straight chained (approx. Cl2-Cl4)

di al kyl benzene (V9050 fromVista Chenmical); 16.0 -
wa2009/198408 a strai ght chai ned (approx. C20- C24pCT/US2004/018239

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

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

the following mxture of feedstocks: 54.0 - 58.0 % of

a 600 SUS petroleumoil (typically made from Exxon

Americas Core 600); 42.0 - 46.0 % of a straight

chai negl d apP 0% of €680 SUL) petiordukydibepenly rHaREFBdn Ekrkam

SASCL Chem cal ). The properties of Anmericas Core 600

. ar es erty Limt Method Typical Appearance Visual
Ame”%égor‘gé% Col or Max ASTM D 1500 3 Fl ash Point, COC Deg

C Mn ASTM 46 Kinemati¢c Vi Scosi 0,.C

2! S62h 1 AONR RGTHREM I Gt L S BEPe g0

C Max ASTM D 97 -6 Viscosity Index Mn ASTM D 2270 95
from Viga Woe@@0Y/ 113478 PCT/ US2004/ 018239 There is

currently a projected shortage of high equival ent

wei ght 1¢at up al%sddistraighethanleé (appsen. {lopet.e momoglkylbenzene

Natural C) in both North Anerica and Europe.

(Arist ARSI CldMGcal);
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 Method Typical
Appearance Visual B&C
ASTM Color Max ASTM D 1500 3

Flash Point, COC Deg C Min ASTM D 92 246

Kinematic Viscosity @

40° C mm*/sec Min-Max ASTM D 445 109.0-116.5
Pour Point Deg C Max ASTM D 97 -6
Viscosity Index Min ASTM D 2270 95
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present inventors initiated a study to determ ne a

repl acenent that woul d provide adequate rust
w@e@aci4ron whil e not adversely affecting the POTIUS2004018239

stability of netalworking fluids. The performance

mat ch for any repl acenent of petrol eum sul fonate

(referred to hereinafter as "petrol eum sul fonate

replacenent” or "PSR') in nmetal working applications

is typically developed froma basic fornula that

CP@isiaraitly £asiectdirherthgrasfeiiileniudalent veRt nitlieal sodium

enmul sifier, water-soluble enulsifier, and solvent. The

1 2 1 f 1] elU ly, th
pecol 851 (80t - BESTRCRRS I B bl Bhabyd e iy o
8 SR s BP ARl L SL f beR
anti-foam ng, solid boosting, X
rust prateeteahidenaiiadrerstie aiiewios e q‘»lw@ﬁle ﬁf@hlhtYaofgﬁ%tfﬂ@fqﬂélao Baids:
is a blend, preferably 50/50, of Syn/Nat Blend A and
Sy ﬁb@foh'maxﬁfeaxlmheﬁ)r Any EBplE203nt ofipeicblepossssee (rafefrai to
emul sion at 70/30 with Natural D and passed the rust

herem&f?e?t\s ¢ AFDMURA G Bhate T SceRRA QT MRBRE) Wasetainab Rg@UPplicitions is
he perfornance of high equival ent wei ght natural

typwa@v°%ﬁvs‘ﬁagf‘eﬁ&%a%%“g R AR E o M P PEP R of

44% di al kyl benzene (V905Q fro ASCL BaltlnDr

oil-sol aﬂae@ew@%m@m% l© PEYSOANERT FOTKGRE T RSSO & %865& ) paratin
co-sul fonated and nmade into a 62% acti ve sodi um

oil, wiseH i osealtfer tohaweividg thenfludity efithe RERwdihginabiormple @ tis SR may
(Syn/Nat Blend B); and, correspondingly, B) about 80

contain oﬁw@f’/mbbéd\/@tsgthcthsecﬁwliaheﬁyla&eBﬁrﬁiﬁ@hﬁédct‘bn eSt,idohipling,
anot her preferred PSR is a blend of: 11 WO 2004/113478

anti-foa QH¥Jﬁ§%®QQk8$F2§§HtM§hk@b°Ut 30% by wei ght of a blend

i al ky[benzene (V9050 from SASOL

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 performance was
analoé,ous 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 from SASOL
Baltimore, MD) and 56% 600 SUS oil (ExxonMobil Americas Core 600) co-sulfonated and
made into a 62% active sodium sulfonate, having an equivalent weight of about 527 (Syn/Nat
Blend B); and, correspondingly,

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

Still another preferred PSR is a blend of:

11



Baltinore, MD) and 56% 600 SUS oil (ExxonMobi
Americas Core 600) co-sulfonated and nade into a 62%
wa@edue34sodi um sul fonat e, havi ng an equi val ent PeEU§I4/018239

of about 527 (Syn/Nat Blend B); and B) about 70% by
wei ght of Synthetic Branched B. More particularly, the
present invention is directed to an enulsifier
conposition suitable for mxing with oil to nake
| ubricants conprising: A at |east one product of the

A)  sdblolipBEhibgweiht af a blead of o4k didlkgibenzéad (VRG5Adrom SASOL
feedstocks: i) a petroleumoil, ii) a straight chain

BaltimBR] W*MH%‘% ENEsUSIdil (%Exﬁ‘oﬁ‘l’[[)ﬁl AMeriediatdte 600) co-sulfonated and
di al kyl benzene, iv) a branched chai n nonoal kyl benzene,

and y) a.branched chain dial kyl b o
made P 2% 3808 PR PR R SRR gL BbufS27 (Synat
sul fonate salt, preferably a nenber selected fromthe
Blend ;i consi sting of monoal kyl benzenes and al kyl
ort ho-xyl enes. In another enbodi nent, the present
B) iaboan?0%rvyiveciglitoé SymtetioBrmnbhedrB.cati ng or cutting
fluid conposition conprising: 12 WD 2004/ 113478
PCTHISR0044B1 BR3ResofN) indet RARO Sirddt Nt oC@ngdi] Sfidtgoniposisibn
| east one product of the sulfonation of at |east one

suitablgffmtxﬂ&infg%iltkpm NOmat SEHSLAK S mfking; Petrol eumoi |,

A) at least one product of the sulfonation of at least one of the following
feedstocks:
1) a petroleum oil,
1) 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, 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:

12



b) a strai ght chai n nonoal kyl benzene, <c¢) a straight
chai n di al kyl benzene, d) a branched chain

wowaaliegs benzene, and e) a branched chain  PCT/US2004/018239

di al kyl benzene; and ii) at |east one straight or

branched chain al kyl aryl sulfonate salt; and B) at

| east one oil selected fromthe group consisting of

paraffinic and naphthenic petroleumoil and

paraffinic and naphthenic refined petroleumoil in an

apunt a abapdsited inp¥singo about 95 wt % of the total

oi | based conposition. DESCRI PTI ON OF THE PREFERRED

EMBODI YENTS, 110, sbEneSptoli 8t o tfeiulBRRIdn Gt RAS Jn@ @ tHe BBowing

petrol eum sul fonate, a replacenent nust fulfill the
|low ng requirenents: 1. It nust be a clear liquid

fol |
‘&emﬁﬁﬂﬁ‘mﬁth no precipitating material or sediment. 2. It

nmust offer the same performance as that of petrol eum
sul fonate i® the? BeffRIBEBPY:  applications. 3. It
shoul d be able to replace the petrol eum sul fonate

di rectly wi bhout a steajghitrchaig nednealebenzsne.adj ust ment s of
the end-users' formulas. 4. Its activity should

preferably be inathgolktangia dedikyienze®2% 5. It must
provi de adequate rust protection. 13 WO 2004/113478

PCT/ US2004/ %82%3%};&%%5%%09& bRLSHM ! T oni ©
acid/salt enployed i1n the practice of the present

i nvention can be pre are .by‘HE sulfonﬁiion of the
aromatics cbht ai HREFIFAFLAdig )gléfﬂzmeeﬁ e.g., a

typi cal |ube base oil of 1 5-400 cSt viscosity at 40

C. Theiiaci datdgeast pae geaight @g@@@cw chain alkylary! 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:

L.

2.

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

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.

5.

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

It must provide adequate rust protection.

13



gravity settling and neutralized wth any nonoval ent
cation froma base, preferably sodium Preferably,

WO b@4praadrict is not extracted or sol vent-treat BAI/U82004/018239
renmove oil or salts. The process can thus be
sinmplified over previously used processes for
preparing natural petroleumsulfonic acid salts for
use in emulsifier conpositions. This first conponent
of the conposition of the present invention is a
MRk a®hra PRStFod RV EDI fosidl aidnialt eapladedin e |pfz(cltlaé of thalpresent
prepared using sulfuric acid, oleum (i.e., fumng

mven‘u%H %r%é ﬁxeﬂgl eg)og theasrl‘ﬁjf/of?dfti ?xlgfftwarbﬁa'aﬁ’é%' &l)‘ﬁta%ed% R&Kral petroléum,

ona onate petrol eumoil,

ef bl f rred of.
cg. aﬁw A L P S oM R R T
C. The acid oil is de sl udged by settling usin .
gravityheettling rndypeuiatizad Wit pnyf meravalegheptioa fi %%gWeh&ea’;ﬁbly sodium.
neutralized to about a 1 5-30% preferably about a
Prefer@fly, 309prodattiiv eopetiacted vmsal vdnt-oreated to nerodite. oil dNosaftsir Theprocess
extraction or processing for the renoval of oil or

thedld SmbBAdESRS SANbusIT R BORsesTSE prapirat Maimr @trol I
can ﬁﬁ% onr?gt és asﬁneutu?gl g“e?gfl)rts SeSr ovtlsdg ]?%rrom olﬁj roleum sulfonic

acid sz Hsrgtrgl]?stfe: O”WPFSI 1%16501 1?0351&095 et al and assist in

! |onf bormance The natural pet rol eum
sul fonates preferably used as i rst conp onent
pFeis 8rit cOMRQREHY PBW%P@P%W el ﬁBFﬁS&‘HN“‘fG& B Ed“d&“g“fafpe%"‘eum

ow ng to the m ni nrum anount of processing required,
sulfoniEreidppefdfonetd splpeeiphiedivgingishlfifriseasids oFeamlis, fugipgwifuric acid),
and in abundant supply. The sulfonates can be bl ended

and/o¥ulflir @idRele o Whiep Rafehagmphgent icssutfohare peodace o, prefataidy a
of preferably 60% or greater active content, for

paraﬁiinpsc;ilar@ﬁe eFelfll en'og%lyus‘@q\teie‘i’@ls %%51@5[]'11936%‘3@&1 OP\DS -BEGERLER 40°

nat U i um petrol eum sul fonate of this type

IS sodlu rol eum sul f onat

c BNl AR LB LAgh ot R
acid salt supplied by Cronpton i.n Greenw C

neutraRp g lerwpr el bR PETHOIA P 8 ot el e b SRUBGRICTELS in oil
that can be sulfonated is

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
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commercially avail able from Exxon Corporation under

t he designation EXXON 3278, which 1is understood to be
w@2and7of paraffin and sul fonat abl e al kyl ar ePEFUSI004018239

means for preparing sulfonated EXXON 3278 is as

follows. First the feedstock (EXXON 3278) is subjected

to an over-sulfonation in an inpact jet reactor.

Wil e the over-sul fonation process yields the maxi num

anount of active product, it also results in the

30% at@VdRAORIB a0fd Alt SUGNiel be @ﬁém ﬁmld'rlb Vin @freéFdcidiSl f onat e

p:roduct a conponent of "sludge". To renove this
S
AR AL D Aok B SRR,

free oil ncentrated sul fur n -
commeisrgy iz Hore Eater %f)POfﬂUBBHnéﬁféh%??f&ﬂatlig‘égéﬁﬁ?ﬁr’%& which
aci d/ sludge | ayer separates and is renoved, and the
is undéretopd e bp abtudof paydm and suieneblas kylaigaeserOReoMeasy Getepreparing
its free sulfuric acid content. This product layer is
sulfonktee EXPCONI 3784k ftidws.he heptane is renmoved by
distillation. The petroleum sulfonic acid salts may be

ef frﬁ%e fe@@srtgél@{ﬁxﬁbl\lofﬂﬁab%ubﬁ&@d B &f 8vdradifolaiieh Gas Enpact jet
salts are sodi um sal wever, ammonium salts, or

reactoté a%ﬁle?%ﬁt %Yeg-sulf%lnattxgp g e }8 eggs o #axﬁ\lnh'ﬁlalnogﬁt ﬁlaléa!/dé &%duct it

I'c Cco
that can be npl oyed .i ncl ude, e _not I| ited t

also respissia tb%*rmmag%@f *bélg'l“ﬂ?ﬁ“t a%ﬂnélimﬁ%F a{sHlif‘Eﬁﬁte PR & ﬁ?mponem
cesi um nagnesi um potassium sodi um strontium

of "sludgel. Uiy remaic, thisrsbrdge.cbppad stremuedmingoueitkhe régstariikmixed with
Sodi umis, however, the preferred netal for use

heptalfée('i@hd]ublﬁegﬁhe laﬁtlmaﬁhé fhed oihand bensenirhtey edlfirivcdcitti@o solubilize
nitrogen bases, for exanple, primary, secondary, or

the slt c@r'é} l?é n @rm\cﬁ ?@,'th@ﬁhﬁlxﬂfz Qél@@ﬁldcr@ia§§r‘s%bﬁm& @fd ls%h@déd‘ @nd the

dlethano am née, triethanol am ne,
heptawscgrp%@?m%? %&%«%@@d Whe'd o et pdr i arpahiay s
are usefully enployed in the conpositions of the
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.
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present invention in amounts of from about 10 vt %to

about 70 wt 9% preferably about 20 wt % to about 60
woworiofs78 he total enul sifier conposition, andP@DU82004/018239

preferably fromabout 30 w %to about 50 wt % of the

total conposition. The highly active sul fonates for

use in conbination with the natural petrol eum

sul fonates of the present invention are carefully

sel ected so as to balance the oil conpatibility, and

t e efuhBhdtidtain anfopefet ercnBeRRy ahplohel inakeibé@pdsitions of the
emul sifier blend. The preferred enbodi nents of

presenﬁﬁié/%mo‘?ll i ahwlguﬁtg %lf"ﬁ%ghfo%ﬁ{ g(mvlt Y, QOIBIRE 90 @ by RvRiabRRIBut 20 wt

A equi val'ent wei sodi um petrol eum sul'fonat es
% t0 PP Veoighe [ RE TR o PROT IS B Pk bR% B famapap 3
. and synthetic sulfonates of the conpositions: 1. A
wt % ®opbsot Bl ehie of theyeiehemnesiBpnched A with a feedst ock
from Syn/Nat Blend A production. 2. A blend of
Syhd INahly BttvecsuBomatthfoByset inebimbinBriameitb dhetnatural petroleum
(10-20/90-80) or Synthetic Branched B (30/70). The

sulfonBEYbSihE i}e)?erselﬁqmaéﬁﬁbﬁ hRNArepillyi BRCREBS @R to bAMRBLLhOH edifhtibility,
conprise, as a second conponent, at | east one

straj ght .or branched aj I : onat e.
mmth%F@H%Egg“%h%?%n”%P%v#§EVk§g%PF§hh%éérﬁgbé been known
to exhibit inproved | ubi I i [ il
e DL SO o, ST S St
which is incorporated herein by reference inits
high equivilerstweighAsydiugr tnpdeuimeifodaiebdatearader. ol ¢paenience, referred to
napht hal ene, xylene, and the like. In a preferred

as }H\/ﬂﬂtlﬂﬂl BNNa@fralt Denflh@semixtime\o€ Attueh and bentiptiasclierdites of the
chain arkylaryl sulfonic acid is an al kyl ation

cmnm%ﬁﬁﬂypt of benzene and olefin, olefin oligorner, e.g.
pol ypropyl ene or 16 WO 2004/ 113478 PCT/ US2004/ 018239

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
comporient, 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 incofporated herein by reference in its
entirety. Aryl groups include benzene, toluene, naphthaleng, 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
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pol yi sobutyl ene, or a m xture thereof. The branched
chain al kyl aryl sulfonate is suitably enployed in an
w@rwuni34fg om about 5 to about 40 Wt % pref er Bsi/ySioooms239

about 10 wt %to about 30 wt % of the total

conposition, nore preferably about 10 vt % to about

20 wt % and nost preferably about 11-14% (95%

active). A specific branched al kylaryl sulfonate is

W TCOW 1298H, a branched dodecyl benzene sul fonic
polyisaeitdersupph medutyyth@eofrpt on Cor p. The branched al kyl

group of the alkylaryl sulfonic acid may be a Cto

CBRk Brakted cRAiG Ry BB YulEshat s Suithblyadhehl 6fsdan Rh @fetaddtom about 5

Cl0 to C24 alkyl. Alternatively, the second conponent

to aboﬂf 44 Reod %Ygg.kpg%rq%q i@y, téﬁb&@t»@%am\f%e ] coﬁasosmon

I near "a onat e. Agal n, suitab e ary

u i ncl
more %‘ﬁ%ﬂ%?vedﬁm‘kig%r/ef%?nef‘§6 ShYE I 20 S PP LR o
nore preferably xylene, nost pref er abl o- xyI ene. The
active). i Aspacifehinmchall kikylary sulfanatedn é(‘{l'é@ pdrawheyd used

in amounts of about 5 to about 50 vvt %of t he total
dodecilbtrzée Silffohienatdesippinalrts Qroafpesa@bip. fiheroratebed alkol giouef the
to about 50 wt % and nost preferably from about 20

IkylahyP s 3RAKLacRO, Y, The, kY |pretauRT,ab d,Nese nldr@Bferably a C
¢ yaépSLy aryﬁllC sleﬁzat &s af'e ng gfrer abllg,y C8 tg C3(1) aI;IE SRRy

preferably C8 to C,4, and nost preferably from
tocz“%@%’ﬁt C10 to about C 4 alkyl. A specific preferred
l'inear ~al kyl ary sulfonatefjfanaklx
yhe

s OlteBARY. Th%?eéo%%‘?im?qll?a‘l 9 wesﬂzsaml%weﬂ% as noted above, can
sulfonate, and in particul ar, dodecyl xyl ene sodi um
be a lisear hmghatye ,sulﬁnhteg hAgedn, isuigable oyt @‘ntlps(ladgdﬂ bergeng, tokigne, xylene,
salt fornm) sodiumsulfonate. This material nmay al so be
napht!&iRR! 4 @dhé Nkke, PréforRblydeheat, taREnA O dylbny, mdrd rederably xytene, most

active content ). 17 WD 2004/ 113478 PCT/ US2004/ 018239
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 Cy to Cs, 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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These |inear al kylaryl sulfonates contribute the

attributes of a | ow equi val ent wei ght conponent while
worahoatiad4me ng conpl ete solubility in oil. ThesePCT/US2004/018239

materials are preferred because they are registered

for use on both the TSCA and the DSL inventories.

These al kyl aryl sul fonates, both branched and I|i near,

can be prepared using standard sulfonation

techni ques, which typically involve sulfonation of the

appéseinéataiyairdalfbtatestipdribaer the agribitbes bl wohiulsialanngreight

the al kylaryl sulfonic acids, which are then

compo?#é@?ﬁﬂ%%ﬂﬁ M‘unn%%&ﬁﬂk:t’e%@ﬂb%% i offl bffh%% mdtaBaidhkeyprefelef because

e carried u5|ng any met hod known to one of

ski | he art Er afts reaction
ﬂwyaggpw@m5Wf§[&§thgﬁ|@ 'P@?&%Hiﬂmlgggaven fEFeact ant in

the presence of a Lewi s acid catal yst. Catal ysts may

i Abesaatkviwyd solferites bethibaachestanddinediafatbeprapar eﬁl‘Hé‘“" standard

conpositions of the present invention may optionally
sulfonbiiit feelinipesprhisie typidady invalvigbifonatios of fhenppmeriate aromatic
sulfonic acid salts selected froma w de variety of

hydrolir ch}ls}’th@%t)}/ V6 raht dhha lalicy® P)ﬁ sS¥EHi O 8did s whithf 28 tien 3cbsdguantly
salts, including tedium high, and very high

wei ght sodi um petrol eum sul foni ¢ aci ds and
nﬂnrﬁQ?{Wl gﬁ%ﬁf | ow, nmedium and high eqU|vaIent melght

nthetic SOdI n1su|fon|c aci ds ts there
§ sy onmes OE ced Aot v ey bot i e e pTETR art
L, vl and H (acid form; high equival ent weight

includngeaniceddl-Gredts [rastian usiag Ry plszimelife aiagnploar alkend rgactaidn the
salts thereof where the side chainis Cl4 to C30; and

preseiicB®f 8 Qiviacidaltdlgst OTCasdlystsanat i@dud; hydrogenGluotide and activated clay.
al kyl ati on bottons. The bottons material is

m%’fc@?lf)éfglt sSFald d]Bl@Qanf QBRI rRdyKOptRh ALy fThﬁenaddﬁ}ﬂrﬂé 8ther

is typ ca y produced as a product of "an al kyl ation

alkylagyrl gnﬁlgﬁﬁ e 8{ F@ﬁ%}c %cl(gfefgt%;sélgc ex% ﬁo% gldlléwtaﬁét %grhg,@g 48U natural

One such process fron1mh|ch this roduct teri
and sysliptip eulFrneRi&d T it r”éfiln‘ﬂ“l*gemﬁ‘éiﬂ'é‘c?’lcgt qngrv et nigk f %Y?ée“t weight

Dodecyl benzene is 18
sodium petroleum sulfonic acids and salts thereof; low, medlum 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 Cy, to Cy,; 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

18



WD 2004/ 113478 PCT/ US2004/ 018239 distilled off and
the al kyl ates remai ni ng can be used to produce the
waomianm43tl f onates of the present invention. HEEUS2004/018239
al kylate is sulfonated to a high purity sulfonic acid
whi ch is subsequently neutralized with an al kali netal
hydr oxi de, for instance, sodium hydroxide, to the
salt form These conpounds are useful in adjusting the
equi val ent wei ght or other performance paraneters. An
distilleabifeotlitvealdflateh eepaisisg nan banwsedtd produse the spdipmespéforates of the
natural petroleumsulfonate that is prepared in the
present LRBSANd MRk yiat€is sufSnaedtt-Higid perity Qhilfdhie ash ivthéchds |
refining procéss, which includes an extraction
subse QERFETR vl Sy L EREL PliaF RIS 23 bRl Rluhg pydronide, to the
compounds may be used to adjust. the. i val ent i ght
salt o5, ERESercOraPLRRATS Rratic BBHUBEIES B SFH eyt OF otheh O
equi val ent wei ght of about 400 g/nole, or to adjust
perforitantecpagarhétglhy. équityedienp! heipgtsentohveabouts tsc;eplgq%n?é‘}ral
Mat eri al s having an equival ent wei ght of |ess than .
petrol AR WITARR thdtas piephiealin shenaindadfvdyci.entd ybppiodsol aflshewhite ol
for such applications. Materials having an equival ent

reﬁninﬁﬁ%clg%lg% Qx;hicglr iﬁég@és atnr@(ha@tm roé.@@, v_@ﬁf@bl%nd whidl®nates in order to

ing good corrosion properties, typically

. exhibit poor enul sion perfoymnce. Petrol :
achieVg % BHEIESOETAES: POa<BT QUL by Ba AT Ui st the
petrol eum sul fonates  typically have an .e uivaLeqt
equivalsit aveighe pF Hisdoial anpisifieudnipsiion 4o Ay eauiy pgdaveight of about 400
classified as nedium (HL; referred to in this fashion
g/molbegavisdjubttit washizly pijdadlent veigiplof elbua$08 ghihelad Mstterfagihaving an
and high equival ent wei ght petrol eum sul fonat es)

equivAGH WeRd1R B 148i1a R b AR 100l eLFh Rl @A AL EBIchiiP L ablulle firesueh
an equi val ent wei ght of about 450 - 480 g/ nole and

applictﬁtgcg]‘f’sgll\}éelﬁaseﬁé Mvgnﬁ%&se@iivgﬂn{ J\i’)ii%/h?ﬁi‘;%}'\é?tﬁeﬁ‘&t WRiug B0 %/mole, while

erl
m su es' typi cal e an equi val en

. wei ght of about 490 - 520 nol e. These gener al
exhlbx@@lgJ 202 eSOy @Hpexfmgﬁﬁ é}@gca‘lﬁs g?‘g}&{ Bo%ro?wﬁ%]?/% Pﬁlg Hilange,
natural petroleum sulfonates, and work well [or a
r Rageleon spiforitesoriassitigd aplomi daenw@naent 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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19 WD 2004/ 113478 PCT/ US2004/ 018239 Preferably, the

sul fonat es have an active content of about 55-65 % or
woreroe/113ml up to about 95% active content. ThRCEUS2004/018239

sul fonates are useful fromup to about 20 Wt % of the

total fluid concentrate, and preferably from about 5

w %to about 15 wt.%of the total conposition. A

specific exanple of a useful sulfonate is Petronate

HL, a 62% active sodi um petrol eum sul fonate. The

CORRLNANBe Qfifohh@s RARSANtv RNt 0Natie 5Salsektoednse and up to
to produce a conposition of enulsifiers that is

?(?pl te | uble in petroleumor refined petrol eum
QKMtg'°§@§¥$£1%$§bly, a paraffinic petroleumoil is used.

For instance, a ite mneral O] hosen,such
- heseamirate e cornine bt AT et e FASE R R sace
Cronpton Corp. in Geenwich, CI. The enulsifjer )
and prefempbsiroinahodfS whe jeraboshtS Whvesk the frtaksPResHigRed PaCific
petroleumoil in an anount of about 10 wt % to about
exampiot u M0 kultdratd ioPalromitx Hil e 62%khctike seBwhtpairpleoinl sulfonate.
based conposition may be used as a cutting fluid for

WE@LM?%P%O{E]% IS XA BntidiQire Sdied RPA! tb GRédRBS cohdposition

IS desi at the petroleumoil used, paraffinic
r..napht heni c, have Vi scasi .
ot emiged ot o oy 0 pele 1 BT Rty £ITREL BRRMER R BRPLL, 2
the emulsifier conposition og_the‘pre ent inYention
paraftinigypesioryr Sibisfusein BYGTRIFewt WOiLe Bingkd Gt Mty behosgnysiph gs
acid soap, | w %to about 30 wt % of one or nore .
Carnatixt® aVilitepnassilipg avaikbiedatm Gpmpige fosp. i CosanabduCl wt
%to about 20 Wt % of one or nore other anti-corrosion

agapbsiulsARAcothp&Midh ofkthdpreSert invaliiuit mdy b addedfto apetroleum oil in
nore bactericidal agents. Those of skill in the

sl b gion it ol agantsas
compETaB) B Gt sBH S B SEIAS B T A g eni T sfh
applications, it is desirable that the petroleum oil used, paraffinic or naphthenic, have a
viscosity from about 5 to about 100 ¢St 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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20 WO 2004/ 113478 PCT/ US2004/ 018239 The conpositions

of the present invention also find use in other
w@edol®aosn oi | based conpositions, particul arP€hOSm®04/018239

used for industrial applications, such as hydraulic

fluids, grinding fluids, rust preventive fluids,

drawing fluids, rolling fluids, oil-in-water and

water-in-oil emulsions, and the |ike. EXAMPLES The

eval uati on of potentlal HMVM PS repl acenent candi dat es

Heis: doegushiamper id phagenttimentibis gse Endisaindithe petraterned based

to determ ne both enulsion stability and rust. It was

ompo@ﬁ%ﬁé’ Vaficulah@tosd uddd r3Pindhistfialra@piifatibiy, unel asDyarmlitMdES
exhi bited a good enul sion and provided excellent rust

grmdlrghfgtuf drus? R revhiiiaR ACEE WA gjﬁqut p@hné‘ﬂﬁﬁd?%ﬁﬂhﬁzﬁ&r nai

5855 these pr ope | ends of
pot entlal candi dat es were nade at 70/30 to judge the
Wmfféﬁ@i@ﬁ@ﬁonb@PﬁgF ce by the Emulsion Test Method for
Sul fonates. In the nmetal working industry the ASTM
procedure for rust evalEBAMMLBP a soluble oil (ASTM
D4627) requires an enulsion with very little cream

Honem@luatibAl of perestial FRINANRP S egiiaceornt cadidates Se feendempered by
there is often up to 10 nL of cream This excess cream

the ab%ﬁ@e ot ? ifeck %%H dd tb@ete‘nﬂ&@%@ﬂﬁélﬁmloﬁ eabllityand gl af @aeobserved
erre hod to eval uate rust perfor mance was

that a &@dﬁ éré\tyﬁeeo !étﬁ%] yj”&xdmw g%uelxtl%ﬂgé & ggbﬁg Ql‘#lufsﬁnoa[hg %Foxﬁ&’ed

result. In sone cases, the candi date PS i cul ar|
excelleny neshetatectipat df wag getelmn@pdrfh@t aélmogqnf191 P%\ Plﬁo“‘iﬁg’i"ﬂﬁs‘%ﬁs the'se

at the 70/30 ratio, so the preferred nmethod was to run
prope@igenibieit of pbtearid ortidatesardro ntade e A0/gatejudsethe emulsion
emul sion and rust performance. 21
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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Di scussi on Many PSRs were eval uated that were both
waymshedre and natural from many external andP¢TUS20&018239

sources. The results of the evaluation are presented

in Table 1 and can be summarized as follows: 1. The

emul si on performance of both sanples of Natural F

(both 28 and 62 active) and Syn/Nat Blend A at 70/30

(in Natural D) were negative. Addition of Synthetic

Branched B di d notRpgisQwe Dibeussiaul sion in Natural D
At the 90/10 ratio the enmulsion was fair (w thout the

aglglll); b Sgls Were%’xﬂ&@?e%ih@at?{/eﬁ? ﬁmgyl%eti@%}éﬁ[ralt i Itk external

['ure: etit Linear D, Synthetic

and imgTIVY giaeiss THFICRS PEe CHATHLTY Bignenncy g B tan U
result was a 50/50 blend of Syn/Nat Blend A and

summaBizad hetdllowBr anched A, which possessed a fair enul sion
at 70/30 with Natural D and passed the rust test. This

1.  PEkd @huTEDE @erasnaababOgakisahed didNgera (beth@8 aofl 62 active) and
HWMPS. 4. A Syn/Nat Bl end A sanple was bl ended 80/ 20

syn/N%@lanﬁ?& 4 R8I0 PRAREN 8 vRre TélasiviaAddilibeageshtH&ic3oranthed B

ura and possessed a poor enulsion and a
did nofTBk SIS PASS A LISL D! Flthe 0% WRARO b ABhs 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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fail

fail

pass

m. pass

fail

fail

fail

fail

fail

fail

fail

fail

fail

3%

Rust (9010 w! Natural D)
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Emulsification of Natural F and Syn/Nat Blend B

Blends of Natural F at both 28% and 62% and Syn/Nat Blend B active were made to
determine their viability as PSRs. As can be observed in Table 2, blends of the products at a
70/30 composition with Natural D produced.negative emulsions for all samples. An attempt
was made to determine the break point of the emulsion of these samples and it was found that
at a 90/10 composition with Natural D all products produced a fair emulsion, but did not
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 isa
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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Natural F and Syn/Nat Blend B Bl ends of Natural F at
whoioh/1289 and 62% and Syn/ Nat Bl end B active WeCEHURBE(I€018239

to determne their viability as PSRs. As can be

observed in Table 2, blends of the products at a

70/ 30 conposition with Natural 'D produced. negative

emul sions for all sanples. An attenpt was made to

determ ne the break point of the enul sion of these '
perforsang. &% @ndeiobsamed MGlabE 4, lrambinations G@they spwshesissindinggural high

with Natural D all products produced a fair enul sion,
molectibf welicht NbnatBOES BSS RsRABSHhIgr Emslsiope rahd pessirperust performance.

fact, at this ratio there is no differentiation from

In factd'\'ﬁegfn@ér s@imhééaés*x@zghestyr:n/@in%tpérs%th&i@Empzhﬁ@, FftiBQinear D ) all

erent fromt Nat Bl énd B, the 28% active
, ul f anat e, cont ent r ' |US & test. but
G e

attractive gs Syn/ Nat Bl ich could be used
po%eﬁﬁ%@P%WEH@“@WPPﬁm§3ﬁ%ﬁ@#ﬁgg%gﬁﬁgﬂed A (EW 520) passed
the emul sion test alone, it did not pass the rust
test. In contrast, Synthetic Branched A in conbi nation
with Syn/Nat Blend B changed the enulsion rating from
negative to fair and yi el ded passing rust perfornmance.
Emul sification of Syn/Nat Blend B with Synthetic
Petrol eum Sul fonates A sanple of Syn/Nat Bl end B was
prepared and bl ended with Synthetic Branched A and
Synthetic Branched B. In Table 3, a blend of Syn/ Nat
Bl end 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 enulsion. Although the
emul sion performance of this blend is poorer than the
Nat ural D/ Syn/ Nat Bl end B/ Synthetic Branched A
(70/ 15/ 15) blend, it denonstrates there is a viable
formul ation of Syn/Nat Blend B with a synthetic
petrol eum sul fonate. Al though a conbination of Syn/ Nat
Bl end B and Synthetic Branched A (50/50) was the
cl osest in rust and enul sion performance to the
HNAW PS, conbi nations of ot her
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synthetic sulfonates with Synthetic Branched A were

al so investigated to determne their 26 WO 2004/ 113478
wEIMWEREO4/ 018239 performance. As can be obsPCT/E820041018239

Table 4, combinations of other synthetig¢ ard natura

hi gh mol ecul ar wei ght sul fona.tes do not possess both

fair enulsjions and passing rust perforngncg In fact,

the linear” synthetlcs (Synt het'i ¢ Li near °F, “Synt heti c

Linear C, Synthetic Linear D) all failed the rust

test. In contFast, the natural® sul fonaté N&tural A

does pass the rust test, but possesses a poorer

enmul si on than%t he Syn/hbt Blend B. 27 W® 2G04/ 113478

PCT/ US2004/018239 _en d) i.r M} _~non Tr. N
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fail
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Table 2. Emulsification and Rust Properties of Natural F and Syn/Nat Blend B
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O her HWV Repl acenents Sanpl e Type Enul sion Rust Test

Test
Table 4. Evaluation of Other HMW Replacements
Sample Type 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

30



Natural C nat. good pass Synthetic Linear F/ Synthetic

Branched B syn./syn. poor fail Synthetic Linear
w@bdynidaes i ¢ Branched B syn./syn. fair fail SRer/bsi00€018239

Li near D/ Synthetic Branched B syn,/syn. poor fail

Nat ural A/ Synthetic Branched B nat./syn. poor pass

Syn/ Nat Bl end B/ Synthetic Branched B nat./syn. fair

pass The equival ent weight of Syn/Nat Bl end B (527)

Waterk%ty%ir?\git{{I Bﬁf%l ettngulgﬁmlil rie?eg]ﬁd Iéé{%ﬁ 1%:% %%ﬁgoeﬁ \%ég]yrl{ssgegfse}n}geptitorrﬁ%ce similar
bl ends_wi th avail able | ow K equival ent wei ght

to Nahggldi | BAI£025 §h L DAY oW RpFwt st BeaALb] ved i n whi te
mneral oil (Carnation) at 6 wt% sul fonate. The )
pileblettshews dle ©@aulsafitestinghéveeal simidesadf HinyNeirBlend B with Synthetic
Properties Typical Method values Specific Gavity @

BrancBR&CA2DE Sy828fic B4mcAGTB B4aDR2t BKind &redni te: fohisdlaeidtay 1@20% into
40C, 10.8/13.6 ASTM D445 ¢St Col or, Saybolt +30 M n.

Synth&RTBFRRE A POMFe R4t BE talen ad tAShYEIPSyY/RAUBRh& BSca@festahe

sul fonate in oil blends were m xed at 10 vol%into

catastgcﬁl;ic(n{ggfr.% anﬂ%tegﬁﬁﬁi%ly %éilﬁﬂlrﬁ]lgnc%. W rEﬁ%ad% et §%d at Pi g('l)ler

ns were evaluated on a scale o
to 5 It h Q. representing,a conpletely mlky enul sion
levelsvﬁrf’ﬁn%%\é%b\'i'io%ﬂg% 1 5?‘”5{]?(%% of a cream|ayer fromthe
enmul sion layer. Five represents a separation of a
significant oil layer on top of a 30
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little emulsion present. Arating of | to 1.5

wo eprasam s performance simlar to Natural E PREUSINGE018239
of 2 to 2.5 wuld be simlar to Natural D. Table 5
shows the results of testing several sanples of
Syr/ Nat Blend B wth Synthetic Branched A and
Synt hetic Branched B. Syn/Nat Bl end B can be
formul ated at 10-20% into Synthetic Branched A Care
nmust be taken as too nmuch Syn/ Nat Bl end B causes a

catastrophic failure in t;tatgtréuﬁl on performance.

Syn/ Nat Bl end B can be u I gher | evels, around

30% in Synthet] ed B. 31 WD, 2004/113478

PCT/ US2004/ ogm)ﬁ‘gﬁ 6‘41 q%"@fﬂhﬁl&(é)ﬁh@l(éﬁa Ifgngyash

Synthetic Sul fonates Synthetic Synthetic Synthetic

Synthetic Synthetic Synthetic Synthetic Synthetic

Br anc hdthBiarsyhadicBrsamshied SRitaaic heghiidtiansiieidiBr synahaed Synthetic

Br anchmdndBt@rsiieded BuddcriaaBeanfued BreabciRaBeBnBicd 78Bh&RE Branched
Sulfoldtd 1.5 2.5 2.542 5548 5 132.5 1% 1 1.553.5 43 5
weds 2 0.5 0.52.5323.5 305555120.51.5 40

355583552 50,35555555 60455

5 5
10 2.5 1.5 1 1.5 3.5 4 3 5
20 5 2 (.5 0.5 2.5 3 2 3.5
30 5 5 5 5 1 2 0.5 1.5
40 5 5 5 5 5 3.5 5 2
50 5 5 5 5 5 5 5 5
60 5 3
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 improvement 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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7055 8055 9055 100 55555 Since Syn/ Nat
Blend B properties are nore simlar to high equival ent
wowioghi347sul fonates, it was tested primarily wWehusS2004/018239
various | ow and m d equi val ent wei ght sul fonates. The
only inprovenent in emnulsion performance, other than
that found with the Synthetic Branched A and B, was
with Synthetic Linear A where the performance only
margi nal |y approached Natural D. 32 WD 2004/113478
PCT/ US2004/ 018239 Table 6 Synthetic Synthetic
Synt hetic Sul fonate Natu-i-%jlmg tural G Natural H
Li near A Linear B Linear §Ral | Natura %Blend B
01.55535555 10355255555 205555
5555 3055555555 4055555555 505

5555555 60555 7%yﬁth§tic5 Synthetic Synthetic

Sulfonate Natural E Natural G Natural H  Lincar A Linear B Linear C NaturalI Natura
% Blend B
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Nb.)
W

oot OOy 01
(6 N N6 MV, IRV, IV,
(62006 I e NV, IRV, IV, |

(G2 N6 ING) IV, ERVS]
(626 16 MV, IV, IRV,
[6; ¢ 16 NV IV, IRV

GO OO OOy 01y e a
GO OO i

Conclusions:
1. 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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80555 90555 10055 5 Conclusions: 1.
Syn./Nat Blend B can be fornmulated with Synthetic
w®e@aaiszds A or B and the enul sion perfor mancePCBDSHO4/018239

made conparable to Natural E and Natural D. 2. O her

| ow and m d equi val ent wei ght sul fonates tested did

not inprove the enul sion performance of Syn/ Nat Bl end

B with the exception of Synthetic Linear A which give

a marginal emul sion. gf t he many changes and

nodi fications that can ngﬁﬁﬁé wi t hout departing from

princi ples underlying the invention, reference shoul d

be made to the appended clains for an understandi ng

of the scope of the protection afforded the invention.
What 831e®B04/ 113478 PCT/ US2004/ 018239 CLAIMS Wat is

clainmed is: 1. An enulsifier conposition suitable for

1. MAXieR@idd Bo@pbsifich WRsBlelfotbmixtantish 60 tPmaBE RBiicardy c@hprising:
| east one product of the sul fonation of at |east one

ofy\t he r
Shyt T S PRy IR Bkl RBLE LRl
chai n dlalkylbenzene, |v) a branched chain

feedst oal kyl benzene, and
)] a petroleum oil,
i1) a straight chain monoalkylbenzene,

iii) 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 1 wherein A is the product of the sulfonation of a petroleum

oil and a straight chain dialkylbenzene.
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v) a branched chain di al kyl benzene; and B) at | east
one straight or branched chain al kylaryl sulfonate
waa004/11278 The conposition of claim 1l wherein tP€r/US2004/018239
al kyl aryl sulfonate salt is selected fromthe group
consi sting of nonoal kyl benzenes and al kyl
ort ho-xyl enes. 3. The conposition of claim1l wherein A
is the product of the sulfonation of a petroleum oil
5. aTh¢ canptticahei arimsnebdrkiy [Bos nzgmbeti@brdnehedtchain gimnoalkylbenzene
chai n di al kyl benzene. 4. The conposition of claiml
sulforwfeerei N A is the product of the sulfonation of a
petroleum oil and a straight chain dial kyl benzene. 34
WO 2004/ 113478 PCT/ US2004/ 018239 5. The conposition
of claim3 wherein Bis a synthetic branched chain

6. g?ﬂg ?clé?lgﬁ? benz ngl”ﬁ :.Bw{ egrgxgtBev FaENp tthetlc d cgeé;glco og%lllet:ne sulfonate
ortho-xylene sulfonate salt. 7. The conposition of
salt. claim 4 wherein Bis a synthetic branched chain
nmonoal kyl benzene sulfonate salt. 8. The conposition
of claim4 wherein Bis a synthetic dodecyl
ort ho-xyl ene sulfonate salt. 9. A lubricating or
7. cUht cogpdditith rdofadeipaisivhérein B Rrpyhidengbranéjedahain monoalkylbenzene
conposition conprising: i) at |east one product of the
sulforate! hgnati on of at | east one of the follow ng
feedstocks: a) a petrol eum oil

8. The composition of claim 4 wherein B is a 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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b) a strai ght chai n nonoal kyl benzene, <c¢) a straight
chai n di al kyl benzene, d) a branched chain

woneedliieys benzene, and e) a branched chain  PCT/US2004/018239
di al kyl benzene; and ii) at |east one straight or
branched chain al kyl aryl sulfonate salt; and B) at
| east one oil selected fromthe group consisting of
paraffinic and naphthenic 35 WO 2004/113478

petroleﬁlgr{)wipﬁ%ﬁ%%fﬁﬂ? 2nd dalﬂﬁltlern@:ll I%Hﬁécpﬁe{tro@é?ﬂl BRI 4 %9(9{& 50 wt %

IC rerine eum ol I n an anpunt about

%of the total oil based

to aboyl %p‘ggl/"t(?fgﬁ H)fd OSLH’?%G Wﬁi“tof on of claim9 wherein
the al kylaryl sulfonate salt is selected fromthe
group consi sting of nonoal kyl benzenes and al kyl
ortho-xylenes. 11 The conposition of claim9 wherein i

10.  jBhe ¢penpositiduof clofn P dhesain therrdtilanyl sutforatpealtislsdagted Gom the
a straight chain nonoal kyl benzene, and a strai ght

group chaistinglbinkybdieiizeenenes kdd alkhleordorpdasiesi on of claim9
wherein i is the product of the sulfonation of a
petroleum oil and a straight chain dial kyl benzene.
13. The conposition of claim1l wherein ii is a

11 Sﬁl% &%%:%)(S‘m?ﬁ ap 81*31%‘? 9 Qxh@é?n i i'g?ﬁeoﬁjom( clt T[‘t‘l\%ﬂﬁfoﬁﬁl&‘n Sha troleum

conposi ti on erern |

ol 2 B L 1 D s e A3 L LT TRy s

branched chain nonoal kyl benzene sulfonate salt. 36

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.

36



WO 2004/ 113478 PCT/ US2004/ 018239 16. The conposition
of claim12 wherein ii is a synthetic dodecyl

worakaiys ene sul fonate salt. 17. The conposi PCDOSZTNG/018239
claim1 dispersed in aqueous nedia. 37

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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