e3e\[ \ X" #| $( $&6&T' <BOL4 May 2002 LUBRI CANT COMPGCSI TI ON EXHI BI TI NG
II\/PRO\/ED DEMULSE PERFORMANCE *c00002* Hydraulic and i ndustﬁ@ 6& tional
fluids are required to exhibit a nunber of performance chara ay 20925 and
this is usually achieved by blending a base oil (stock) with a nufti

functional additiveymaaner COMPeBITIONA ERABKASRS MORUEEDONed for use in

G oup | base stocks. However, the nunber of refiners pro

Group |11 base stocks has mdDEh&HcSREEEFI@RMAI&ﬁE t he use of thejMM@ﬂW"mmumm
stocks has posed a nunber of-challenges :formulators not encount

G oups | base stocks. Goup.ll and 111 base stocks are-produced by hychom*

i d d th t ; t ent b t Kk
oot i i n i AParliEass iRbaSLALRNTA B35 &bttt Pk himbet bet ween
di fferent gfeeulenmé Ehati RGTsHc ARl ARLVESRIP SRR DG bTentidet Bask BE SR Group

The reduced aromatics content of the basé stock means that cert urf ace

active conpditenialtifanctionahadditiveqruakadey Qoavértons pdclages st Ribﬁgnétﬁﬁblrt Ive
packages such as denuistfiers. function well when used in Goup | base
stocks do W8t infiyp $ baspstocksfHowevsntthe mbyriof refinpw psnducegcﬁrpup Iaodd al |

copol ymer s PO Th e AG BB Ao Rt oh RO e e o s et S8 act ory

demul se pegtﬁeredw, efB Ttﬁil@néé&% Ymﬁtata%tk fot: dea&ﬁnwpd tmhtﬁsu E Ib??ssat usef ul

tend not t fu le"1n Goup Q oup base Poor

denul si fi estoskd. ubi | i ty results 1n fornul at ed bl ends V\:hl ch are dull although
these may be nerchantable. they wll also exhibits derated perfornmance due
to the presenceG@PUmHe@(iHIh@%@%&a@aﬂ@ce@b‘ehw@Pt‘O@@ﬁsmiyldtthlGubl esone as
precipitates, can, |l ead t.o clo r bo t tine fiJters

Bt char o [HEGne §omalis arnits pF e Saseonreritiptiti i MR 256 stk 1 o

fluid cl eapli,8RSS DitfEh&s edsfb&%@énad{h‘e"%nfbg:{ p%a_&es%trr?aﬁepémwe gd with

such precipitates, power transm ssion capabifity can be lost and the

possi bi | i t ytocifs wighinh peesainedaag e The redased domats oaaae td bast facpr esent
invention a specific type of conmpound hay been Identified which provides
Good denul @@artﬁetbttmemneértwwcww etmeonensiused 1w gpeveangena s diskli¢ eyd m t he range

of base oils for ators i ncl udin 2002 Group
Y and o ol MR R R Sudh ik b et ML USH B ovi des ¢ he
use of ‘an @ttm tib4ge GOURGb oD SRR gttebﬁetet@t?otetmlttytwmrewtﬁte gl ycol
mmonoal kyl ﬁer for inproving the denul se performance of a hydraulic or

i ndustri al Gfdlmdﬂlb(amﬁitocﬂdsuIFdSquﬂelt,ln‘témﬁOﬁdmydnuWeﬁsylcbfas tdwlvmeast her is
n-butyl . B y inproved denul se performance is nmeant the ability of an oil
to separat® q{b‘dﬁ‘tf\/@@@rﬂﬂd'ﬂﬁ@‘é@teamdesﬁéﬂmt sl redemyler rerfar@angsi ardt y  of

hydraul i ¢ an 0|I to, separate f.romwater is t 1401. In
this test alfﬁﬁ‘ﬂﬂ ldﬁ)tl a(grou éSE oxﬁ%ugrmmwgptﬁnsgﬁ@g% Eﬁé'ﬂl‘fne t aken
for the regulgié ntgct%ttylnsdl@rt;[t)@ M8 BY&L [0 p%mﬂ&tutdtﬁ@[%ouu%urce@emem | f

conpl ete separation does not occur then the volune of oil, water and

emul si on poeaselatedibfendeodraiade diNbstithoydh dtbd maabdmertdusivle ahewspdti fi cati ons
require separation to 37ml of water and 3nil of emulsion_in I'ess than 30

m nutes. TR € lydertt%r)ffjﬁtry@;egﬁpf#%ﬁy|tféqﬁrﬂsjngﬂ:@|prwe&asmﬂheé'«t%ﬂrmas a
nunber aver e cular vel of .3000 t er abl rom 3500 to
4500 and, rtat%?ce ag}r%et Oéllrggi greﬁlg ?teﬁﬂfb[e?%o Cgor(m 3= q{%é) g’i c%/{l[ff‘% %ertl es,
the ether (MRRRERkicH YR © ngtctm DY 1@ Y SGADI Wdehul B Q] &r&hs 3D fthinAR0 1O

41 cSt. In a preferred enbodi ment the viscosity or ? he conponent is about
=100 cSt dtuid cleQlamask Abohdr. FOvdStuliatlu®)BeCnd bmaonpohenth suswal | y has a
pour point of -1 5 to -35C, preferably about -22'C Useful polyoxypropyl ene
gl ycol m)rP(B%ﬂ‘Wé?l‘eseﬁcf‘t’eqféfaéf’%“é@ﬁﬁ%ﬁa@ilé}’IC%“ be/lap 2B ke RoES HEY BE nade by the

applicati ati or brown techniques. The ether conponent is
typical | y%gn%fneﬁp%antegﬁpamunt of 05 .ato4 0w % preferably 1 to 3

wtl and nore FM@cfc%l:cﬁabl:é/wah%é/\ﬁresenbﬁhseﬂtd?trh dhbafiveipg bt cahpd R Hayl |y
formulated fluids In a preferred enbodi nent of the |nvenglon t he

pol yoxypr bpsd gnefiferdheticlipserdebgdod éemllsletdpert@rmarmmandtwhm aphibhtsa copol yner of
et hyl ene oxi de and propyl ene oxjde Sych onbi nation is capabl e of

provi di ng S¥RAEIRTH ‘gt‘lt BFV ‘Getruiasadc BLWPSP t%fct”hﬁﬁt‘ d‘gfr“? Hﬁnt”cﬁbj”té’ne

cl eanliness of the conposition (as my be assessed by the clarity and
brightness of the finished fluid and_hy the Afnor wet filtrability test
using a 0.8 mcron filter) Wien this conbination is enployed

the copol yner of ethyl ene oxide and propyl ene oxide required mmmmmm’
effective-e denul se -2 14 May 2002 performance is significant uce
which allows for formulation of clear and bright finished |ubri car?fs when
using either Goup I, Il or Il base stocks Typ| caIIy, the copol ynmer has a

. .



Base oils contenplated for use in this invention include natural oils,
synthetic oils and-m xtures~th~ereof~ Suitable oils als anclaqﬁ stocks
obt ai ned by isonerization of synthetic wand: ~i acl ¢ wax) as
st ocks produced by hydro cracking (rather than solvectt.e;ctractingj the
aromat i ¢ @nehplOhed Geauprl@itesse silof crude oil In general, both the natural and
synthetlc 0|Is w Il each have a kinematic viscosity ranging fromabout 1 X
10'" ne/s to abewnrdingly, rhejuyesenhm‘«erwoe@b@w%1th@és @@tadéme@smynamol 00C.
al t hough ty pplication |II € to sc05|ty
ran ~i na fq‘b‘m a@aﬁ‘? l’S?"VWOP gly{;%lr& K18 eT'ior lmp%"% téf)gfﬂ‘ € to about
_cSt) vegetable oils (e a
, castor <x{98§%¥%k% dr %%EEF% %ﬂﬁ$§ﬁﬁm§ﬂh¥%%?8 é(f)rllls) and oils derived
fron1coalmemu@mahemﬁha:phefmonedtnerutalnb@mﬁybjI is mineral oil The
mneral oils useful In this Invention include all comon mmerai oil base
stocks This way ithgrowddutbeuisel perfotmancaiempaphhdisility oftan pirakepanite in
chem cal structure Gls that are refined. bv conventional nethodol ogy using

aci d, al ke waigrdlhelesipablishedtess o %}@M%thsabwtmf hydgmliciagdhindusicst pde.  or t hey
may be extracted.oil s uc [ e ol.vent extractton with

sol vent s PR IR W “sg%ﬁ‘gwiﬁ(ﬁt ﬁbn&sf%(f“é?alofaﬁéﬁﬂnwgd'f hvl et her
etc Thevy Yop%a%}’g{ﬂd LRAHE Rt db e ke diRthe AARIKIBX Rfcince t]BhS'nhl I ng or
catalvnc maX|n processes, ro cracke he m ner al

pr oducedof fesdistadatded. [fdoutjrtets sepacidn doedioteropakarihe voluatyatrdik ed wax

materials or residues of other retinina processes -fvptcallv the m neral
oi | s wi | wategaed kmnbmnresem@éwnﬂqdeévlw hyd@nhoandcmﬂ@smmpe@ﬁcamm x 10-7

m='s (? cSt.to | ? cStg l1POC The féé} r%% 5%5 .have ki nematic

vl scosi t feQUirGFeRaHARL0 Sumi gl water and f‘B Pl Tﬁ‘-‘ pythem 39 RilgeT st ) | and nost
-3 14 May 2@Q2: f eiJh I ittes of ~ Y
(0-6 nF's to 893 1c9q\8 tﬂnﬁsﬁgoﬁp pgflfl{?é "grg)b Pglf[b ﬁéi%g&éeﬁlse%t ae%{'irlrg[;%fl s useful in
this i nvamra@mbnaahmd@exhuwf@@ao b0, heeratisly ieno $$0850i 4500 @dd hiysteocar bon
oils such as olkgonerlzed polynerlzed and |nterpolyner|zed olefins [e.~.;

ponbutyW@ﬁé@ﬂy ryprdpd® enes; propyl ene, isobutyl ene copol yners,

chlorinated p | act ol y(1- hexenes), pol y( octenes) and m xtures
t her eof j ; alkg}éﬁﬁie ‘%Pﬁnyﬂﬂﬁi95U¥WFéﬁ€§°“ﬁBFyb?%ﬁﬁPéﬁé§coﬁﬂbpyIene)
i sobut yl ra G Y. nes), poly
(1-0ct ere SR HRAD o IO 2% PRABRAEATHERAT DA by BEE

dodecvl - &ﬁﬂg@mﬂsas abedrr4@desty 40e 0z@d @soutdionyse Y- Five 0z enR O m@Bhlenr -

di (3-e~vl hex~rlj bene~; ~. palyghenyls ~[e. ~:, biph~ er~y|s t er phenyl s;

al | cyl atustratlpbis/ppeynpoim-of -bhip. a5k ¢l ameéaﬂabiyph@nvw & hdsesul al kvl at ed

Bi phenyl sul fides, as,we eir derivatives honol o~s
t hgr eo%/ PC 3}‘1%?(3’?5%05/1‘?"1‘&513’6?#1E‘OB?%‘FQFFE’GS LG Pmggrgally pe 1‘ é‘i’lg Ob(qaé{ 't ~ers of

-ol efi ns[)la&@{g}“ %lréal’nof? ugnQ)F ‘J‘a@‘??ﬁ%fa‘gg l.so known as pol val pha

ol efins or ~ hetic SO inc .)ivlene oxide. pD vimecs_
ant er pol ymer thmﬂ@ckéﬂ‘ipbﬁentam@pd&m ¥@blowes il hﬁi{@&fnt%@ 585 kg otver m nal
h~~droxv( ~>roups have been nmodi fied by estertticauon or etherthcatton This
cl ass of“%~putanehly ¢ toB [va¥e-and mawrptiefablyd 2 with bised vuahdyticheofjubé yme TS

prepare menzatton of ethyl ene o~tde or propyl ene oxide. the alkyl
and-arvluﬂyt‘ﬁ“&a‘?e"fZl fese pol ~- o~ cval kv(eae polyners (e ~ (

nmet hyl - po( vt Ve )|, cular we~aht of
1000, dophenul B e o e B B B B e o vt o
100- L Qejribednglusdtn@corbdaial yikarcbenyineCoshfese &:h@r 8Qfprogylehe the acetic
acrd .esters, mxed C,-C~ fatty acid esters, and C-, oxo, aC| dt est er - ~of
tetraetﬁy@@néughaw@@bymaﬁ@bhépﬂégptﬂbkéhwiagsboﬁﬂsynmheuruoonmgeconpr|ses
the ester.s or  di.carbor c acids |tc acid. ntc actd~ al kyl
su00|n|““§ﬁﬂédgﬂﬂwﬁﬁ?é IFMﬂﬁﬁgﬁﬁgg ﬂﬁ?ﬂgu‘ PElRY g8 AHessy géPng aci d,
suber t ¢ cfelHanSHRAGAS s BF Il fink IR ﬂfa'bd,th@ Ed&ve%ﬁ&bu [09%5%& geid dtner,
mal ont ¢ acid, al kvl mal oatc acids and al Kenvl ma(ontc aci ds W th a vanetv
of al COb@I$m@<ﬁ’oﬁiﬁltelbut\/ylienahsmbmbmahebmsl endp 6 @diahe atlo@d@@Ykheal cohol .

?- ethylhexyl al cohol , ethyl ene glycol, d~ethylene glycol nonoethers and
propyl efRPAly et etsylens ayide adnippdeneatridhueqeiressioare affeciuiéenilbut vl

adi pate, di (3-ethvl hexvl) sebacate, dt-n-hexyl fumarate, dtoctvl sebacate,
di tsooctvl azel ate ditsodecvl aze(ate, dtoctyl -4 14 May 2002

i sopht hal ate. didecvl phthal ate. d?eicosyl sebacate) the 3-ethyl hexyl
diester of linoleic acid diner, and the conplex ester fornmed by reactin~
one nmol e of sebacic acid with nvo noles of tetraethvlene glycol and two

nol es of 2-ethyl-hexanoic acid. A preferred type of oil fromthis class of
synthetlc ods are adlpates of C to CIZ alcoh0|s l; ,sters useful as

o o o v ~ o~ - L



-5 14 May 2002 breakdown products. Wiite oils, as tauSht in L~ S
~.?~6.~90 may al so be used as the base oil, especially for t}fj«{@i ne
applicatioas. In an enbodi mrent of the invention the base oil &P%up I

Goup Il. Goup IIl or Goup |V base oil. The use of Goup Il or Goup 1
base oils Ip%rfefn%%ﬁseﬁan{ffeﬁmv~re&rdegmldﬁemb%%Jmhmd%mé@%n%heﬁpr' zed
these different base stock types as follows: Goup |, >0.03 wt % sl fur,

and/ or <90 finidh¥d Sttricnmts egen wsing @egheryGrompl & [EoliEl basesio8G. alvghickHY; ther oup I|
0. 03 wC% sul fur and 90 vol % saturates, viscosity inde:c bet<veen 80 and
| 20; G oup CPPelVmEr b w%egamq ok unigigrogpt wnfetlw&ulep&ndEguruﬁ despetlty i ndex~>

cat i yt 1 caforypuull ot aEL0 ol webbBABFT, e PREf! %ﬂﬁr%lpawd
ar oMt cs GRLEAma afsahﬂn}serive}aoemm rapeveghwﬁg»om@@ds@ Grckbly,

cat egori es etins (Golp 1V base S) are synt

prepar ed f3800. themuas ad;rnbmmé:eislenq:l@ed tliﬁ@elghdlsﬁ@mmabbbyoky’;ﬁﬁpﬂfenéU| fur
and aromatics The functional fluids na repared by sinple blending of
t he vari ouslysehponesiky ether thcepolymerané lma l,dmfeqabb' abeut 2Qike of

i , i th di t,of. th t
addui ve: compone asS pELEpERIFEE BiraBE B o ptchfind iRg n= e b SR ed a5 a
concent r at giif ofd-fPrdidb - flek&iT: SRibISoilLHIS infRad: ?zIs kaf&ﬁgi}ie& gy use. The

concentrate nmay conprise, 1n addition to the corrponents a solvent or

di ['uent f oisohfegizadon of sgadpereatandidiackswdy aniveld as blisb swoks ploduded B3e ni s. cl bl e
~.uitl andior capable of dissolving in the base oil to which the

concent r at bvdre crasking (a?tlhlﬁé' dhausol et é‘ﬂ@mlﬂ@ nh@aramu@mdlmhwoam@nm of known

The sol vent 3 cil | uen Eei}the bas %he functi Onjﬁ fluid itself.
The~concenf™4f 8 nﬁ@"%‘}?ﬁ t er{‘c?F‘ﬁﬁlean Vm ?“Ct‘ﬂ ‘%!Bﬁe RAVERANSBRH% i ves used
In hydraul {,g.and rMW?rB%n%oéff. 6ah: ,‘Q'Eéabol]*ﬂ@ogrl@@ 's%‘t?olﬁ’fl tS?xﬁ&:CO”pO”e”t
in the concentrate Tare contro by the 1 nten Uree of dilution

chou~h t op40¢ c$@aeN°CodltHohgh typidalihpdlestidds will réquirpeschi dil @ Havbar additives
comonly used in fluids for hydraullc and industna( applications may be

i ncl uded i wsmgv(f@ﬂgy@gfr@m@rbgub}\é@nﬁbnw alrous S 87107 e sgrleaB Atto jaheetr® i on These
i ncl ude ant %I gﬁ@é di spersants, fnction nodifiers. detergents, antiwear
and/ or extf sure agents, rust inhibitors and corrosion i nhi buor s

These additives t used in
such -6 14 mya%agrzgag{)% ﬁgg}tl (li%gﬁ[gmggﬁg lé%é?dtml% \L/bglé%%’ay %}ldﬁig#%cj%j in the

concent r at &l)apétrsiante odsldedetaboilhiand vild derived fuladoelthrfshalied Tas peertogt t r eat .
Exanpl es of hydr aulic and industnal applications where the present
i nventi on faaya @Sé@ﬁllbylé@riﬂrmil ude hydraulic oils, turbine (R&O) oi l,

conpressor oils sllde machi ne .oi|ls. The fo A exanpl es
st rate the PHEBUETRHe ST AT Rrsire 803 Fnf ab R (RS
prepared by, dkendisngoaa &@lsaetduwhmpekfa RhEALBF pamdicliReneamenent s listed
bel ow wi th a~~base. stock: .The treat te of the additive~package.
was_0. 8~~sbrucflust Onhihat arerrEﬁzﬁﬂ bwtcommmbnﬂxm&ﬂlmﬁbb&y usm@ aedd, alkBh ae@ss
0i 11.130 w'

clay or other agents such as.aluminum-chioride, or they mav be extracted ouls

produced. for example. by solvent extracton with solvents such as phenol. sulfur

dioxide. furtural dichlorodiethyl ether etc Thev mav be hvdro treated or hvdro-

refined, dewaxed by chilling or catalyuc dewaxing processes. or hyvdro cracked The

mineral o1l mav be produced from natural crude sources or be composed of

tsomerized wax materials or restdues of other refining processes

Tvpically the mineral ouls will have kinematic viscosities of from 2 x 10°

m/s to 12 x 10% m/s (2 ¢St to 12 cSt) at 100C The preferred mineral otls have

kinematic viscostttes of from 3 x 10 m~'s to 10 x 10° m*/s (3 to 10 cSt), and most
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:~ntiwear and/or extrene pressure agenta o0 00t ' |IDemuls~fie:..00 L~-ta
The denui sitier was a pol yoxvpropyl ene ~lvcol nonoall:vl ether having a
wei ght average nol ecul ar wei ght of about -1 100 The fot~nu|aP§M?Uﬂﬂpg was
then subjected to tile .~ST~1 D~-101 denul se test The wet tiltrability of

each fl ui dyréRsredaeabsRtnidsiangils withVcofides &9 (Weh s toesk 108 niheslgt ter a
water-treated fluid is tittered under conditions of constant pressure and

t enper at urectheold§l. a menbrane with a determ ned ahsoi ute stopping power
The tiltrability index of the fluid.~~~is defined for a given fluid by the
ratio, fF = T~ox"H6 0#@?6?59'1*8)EL%HV@."H9? W@,‘*F'hﬁmfb%ﬂ Pthre ge une,

throuah L R0RY A08ocBhols S BbikbHbeT pombdlfgpassage Tune

t hrough t he nenbrane. or e passage tine,

t hrough t hgtepRRahaRd obfind 08 ¢ ¢ pbiyBhireidd, dolipropyfents) rap3tehrdigobutiRhe t hr ough

t he menbrane, of ~0 cm onfrngy$hé fF ?af?op?heré?égg cqnsisfgﬁo?

conpar i ng dopelyfnets, clivrinated pelytictenes, tphky(I-hetedes)paly{é-octenes)e apfl t he test The

ratio as welJl as the f%L% ation épeed f the various 14 May 2002 segnents
for each dBvpires thewoflnaliplbenzracsie. g rrol¥basrenss, nolypronplsnss RsPpyYlgee.f i uid . - W~

I f . i ndi : i T th
VB Vel ve soupoifbopoty s BhfEFindiel Bilylacidled, Bl oo ARy (FREHETT T ' e
menbrane hageiRairGkRGe6T, AKyIBoRehes [8SY dbdécyI-baReTed Sdraddeglbetsdtles s are shown
in the following table which also identifies the kind of base oil used in

f or mul at i rdinanykbérzenes-andai(2ectiviBemst)benten¢iGpolyphenyBife. o~ Bphenyls,

32Pet rocanada~: Excel , 1 SO 32" . Yubas,a=6(nsPe ~ ALT ~~()(B)D,  401i Time to 3
i m wat eﬁimg&@%a@ﬂﬁf@ipcﬂl’??hﬁ@‘?ﬁ fad el#!fg“ d?mf’sﬁdeﬁw- aﬁivgate&@h%vﬂe

- L2Et esul t, j ~04 . i.9/:£1.C a0i Q-1 O/i- 10/ - - Dryl 09--1 1
s ot oor Sytigesy Welldh @Ri0Yer At b3 dd Hohdiohs kbt hritfe

pol ~~or ~~NMERYfen& Anweakt oﬂ@ﬁ@&ﬂi@éﬁneﬁﬁt&%leﬂﬁﬁggﬁﬁu@ﬁ?@ﬁg@rﬂ% ofyb the

present ~nenuon enabl es sausfactorv denul se an
decene. also known as polvalpha olefins or PAQO’s

Svathetic oils also include alkvlene oxide polvmers. interpolvmers.
copolymers, and dqrivauves thereot where the terminal hvdroxyl groups have been
modified by estenfication or ethenfication This class ot svnthetic otls 1s
-exemplified by. polyoxvalkylene polymers prepared bv polymerization ot ethylene
oxide or propylene oxide. the alkvl and-arvl ethers of these polvoxvalkviene
polymers (e g . methyl-polvisopropylene glvcol ether having an average molecular
weight of 1000, diphenyl ether of polvpropvlene glycol having a molecular werght of
100-1500); and mono- and poly-carboxvlic esters thereof (e g.. the acetic acid esters,
mixed C;-C, fattv acid esters, and C,,0x0.acid diester-of tetraethylene glycol)

Another suitable class of svnthetic oils comprises the esters or dicarboxylic
acids (e g . phthalic acid. succinic actd: alkyl succinic acids and alkeny! succinic
acids, maleic acid, azelaic acid, suberic acid. sebacic acid. tumaric acid, adipic acid,
linoleic’acid dimer, malonic acid. alkvimalonic acids and alkenvl malontc acids) with
a varietv of alcohols (e g, butv! alcohol, hexvl alcohol. dodecyl alcohol. 2-ethylhexyl
alcohol, ethylene glycol, diethylene glycol monoethers and propvlene givcol)
Specific examples of these esters include dibutyl adipate. di(2-ethvlhexyl) sebacate,

di-n-hexyl fumarate, dioctvl sebacate, ditsoocty! azelate ditsodecvl azelate, dioctyl

—4-



tiltrab~litv when used in a variety of base stocks It -~s notemorthy t hat
acceptabl e results are obtai ned even when Goup Il and C?oup |I 3@85 st ock
are used g _ 14 May 2002 Exanyl-e 3 :~ddnve packages : ~ and!

prepared contanun~ the foll ow ng conponents. A (W %B (yWt

% Det er gentig, h§1§1?ne8§1'39§¢1 ghthala{e dieicosvl sebacate, the 2-ethylhexyl diester of linolejc
| nhi bi t or 66ANt 1 oxi dant s23. 0D23. 00Demul si fi e, ~' 0. 7S0. 1Demul si fI ~er-' - Process

0i | 1. 021. O2cidnlimee arid medbmplea esuee frmpd & Selictin @genh 610 o@@ﬁﬁc&&c@wﬁhymr of

et hyl ene oxi de and pr op%éene o~tde :~ pol vowpr £yl ene ;lvcol nonoal kvl
et her havi mg0 Soksrebearaaiisteng alvesl endimermoles efti-eb¥l-esannic 26id100 Funct i onal

tlutds were t.hen for n~ each additive ckage at a treat
rate of O grefe%dttﬁpq/(gpr:{)éﬂftéorBéE% CPatsf)Bgss ng}ﬂfﬁopfi HE GUipASs ?ﬁ(ghmz(?}bj ected to the
~ST' ~I D 14Ripslenui se test and to the .-~tnor fiitrab~Ittv test. The

appear ance of each fluid was al so assessed nsuallv T he~r~-sul xs are ~| ~oun
an the folloivi Eaextsabd:ml ahsyathesic oils hide iicidde @lsos npdk Froth ©f toh@se st ock used
g NOON a a(). Zl7Zny 1zl 11 zZzf ~f 1 Illam.myl~t-1
Ifil'~101 mongtarquytlya@d; a4d~p9 mlsaedpolyoyethem sichas neapentyhelycok J(1 ni | (~tt~y

W, It fit | |t d t Col na. ol

1l C pr[ :é‘é‘PC‘lﬁ]ﬁ’é’l ; g %‘c‘i"é’? tythri ‘)‘aﬂ‘*#"y%‘ﬂ%&hﬂia?at 60’ L102 )SI
I, SZ Z7() | f~, |
o ~rm( ‘0 sﬂ"é@é@’%&,a% e PO pdiydor ot ey e pn 1Y
~t~m, 1,1 Opébl¢hdvliony-silothne ok ahd siicate @HyMotlprisMidadriter vséfulbd g vf synthetic -

lubricating oils: These.oils include tetra-ethvl silicate~tetraisopropvl silicate, tetra-

(2-ethylhexyl) silicate, tetra-(4-methyl-2-ethylhexvt) silicate, tetra-(p-tert-
burviphenyl) silicate. hexa-(4-methvl-2-pentoxv)-disiloxane. polv(dimethyl)-
siloxanes and poly (methviphenvl) siloxanes. Other svathetic lubricating oils include
liquid esters of phosphorus containing acids (e ¢ . tricresvl phosphate.
trioctylphosphate, and diethyl ester of decylphosphonic acid). poivmeric tetra-
hvdroturans and polv-olefins.

The base otls may be derived from refined, re-refined ouls. or mixtres
thereof Unrefined otls are obtained directlv from a nawral source or synthetc
source (e g, coal. shale. or tar sands bitumen) without further purification or
treatment Examples of unretined oils include a shale o1l obtained directlv trom a
retorting operation. a petroleum-oil obtained directly trom disullauoa, or an ester oil
obrained directlv-from-an esterification process, each ot which is then used without
furthertreatment. Retined oils are similar to the unretined oils except that refined
otls have been treated 1n one or more purtfication steps [0 improve one or more
propertues Suitable purification techniques include disullation. hvdro treating,
dewaxing. solvent extraction, actd or base extraction, filtration. and percolation, all
of which are known to those skilled n the art  Re-refined oils are obtatned by
treating used ouls 1n processes similar to those used to obtamn the refined otls These
re-refined ouls are also known as reclaimed or reprocessed oils and are often

additonally processed by techniques for removal ot spent additives and otls
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not ed t hat %8%%% § %Sr[\ﬁ%q‘ugishg{, %l'? elr%’ %%‘%5%’&%319525(33’@%@“t‘rf%vf%%/"ggde %%835?@?1% when
t he conbi nq;ais,@&l,iegpé&ﬁ@ foNwiblfe peRtidds. and Grup |11 base stoclLs. Wen

additive package A is used in these base stocks a dull appearance is
observed, and a Ipreempbtiateat dOthasnvehtier thadisegpi| islazoopd rG@sup MGrouwaddi ti ve
package B is used in the sane base_stacks, the appearance. of

t he~: f ar mu-Ar GrRURABY baseoal lsdisp pf GFRUDN phgRup [Hrbsse oty i6 REsferaedhf t er agi ng.

ddi tion bf the .geher;at5- i~ f i s | n-denui
per ormance and; -pAeD FSun i bRy BEECUFGRAERRGG%, ooy

and oxi dat i9fks ok WIRIWIE GROUPST, ¥6.08 wRYERHMUE dnlMr RDE VSN Shr@drdh tiy@sipckaee C
and D. conprising the conponents |listed below. with a base stock: The treat

rate was O.ifidexdbewreen-80cuithl20;0GnpdE ©.03~-widh shlftiryadedprapasatataeint amri a t he
followi ng conponents C ~LVt ~0 ~D ~W2 ~ l@) ~nti o~dant 6060Rust Lnh~b~tor( °
| ( ~ Corr oNiSSAsIYHAASS heswvees §and) L0 Gequp I, 3205 wite swifwr. aid 8P vol%6copol ymer of

ctnr oy SRAEALURERRENERE 120, Gbup 1Pop T R RIS B ot 6000

stocks -and catalytically dewaxed-base stocks, because-of their low sulfur-and -

aromatics content, generally-fall into the Group [l ‘and Group [II categonies:
Polyalphaoletins (Group IV base stocks) are svnthetic base oils prepared from
various alpha olefins and are substantiallv free of sulfur and aromatics

The funcuonal fluids may be prepared by simple blending of the various
components with a suitable base oil

For the sake ot convenience, and in another embodimeat of the present
invention, the addiuve components used in pracuce of this invention may be
provided as a concentrate for formulation into a functional tluid ready for use.

The concentrate mav comprise, 1n addition to the tluid components. a solvent
or dilueat tor the tlutd components The solvent or diluent should be miscible with
and/or capable of dissolving in the base oil to which the concentrate 1s to be added
Suitable solvents and diluents-are well known The solvent or diluent mav be the
base o1l ot the functional fluid itself. The concentrate may suitably include any of
the conventional addiuves used wn hydraulic and industnal applications. The
proporuons ot each component in the concentrate are controlled by the intended
degree ot dilution. though top treatment of the formulated fluid ts possible

“Other addiuves commonly used in fluids for hvdraulic and ndustnal
applicatons may be tncluded in the compositions or concentrates of the present
invenuon These include antioxidants, dispersants, friction modifiers. detergents,
antiwear and/or extreme pressure agents, rust tnhibitors and corrosion nhibitors

These addwuves, when present, are used in amounts conventionallv used in such
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Each formul ated oil evas then subjected to the .aSTLf DI-101 denul se test
The results are Showmn mthe ~ollown~'table cvh~ch also identifies the kind
of base stock used -L1 "1'~~hle 3 tiaje uil ((;ic~ii ~) 'Il1468ay 2082)
=~6(()155() IS() 6~i (I)(CLOP 1SS0 32 (1"I)AL_Utt 1S() 68 (1)f~ciciiove

| " uc. kyc(" ﬁjg(ilci[)&lﬁ USothe dddidies ndy beinclubedin thd comtentade 2Psotde?idded to

a7t 0.5517.482.3233. 11 > ~2Tine to 3 il emnul sion23 28~) 37?8 =~7I

Q SS17. 02.t8288ly tormslated t1Ridsssia top-4neaB0 i i ~i ~t es~| I /3~)/ W4 |

139/ U=l (J/.i~~/_141/ 3el() 44/ 4@néi( 4/ 401 438/ 321 tl) 41 /391U NN OON 14
May 2002 The rSHRRCSRENETRYIG ‘é&maaldBPlt“faé‘H“%‘l” TRk AYEBINE ene

glycol rn r L GBNGE inall of the
base stocck%{s}gﬁéés(%([h%l%wfh(c}g?g %ﬁlncgﬁ?b&\éﬁﬂ? &E‘?Bmg Gl%ﬁl{pfér Sup % and Goup )II
base stock;q;,dem\emw pgpeghﬁemh@uﬂg s of the copolyner of ethylene

oxi del propyl ene oxide was found to i nprove denul se performance in the D
1401 test but I%fbbomgbﬁmldmjtﬂumntﬁmmhamvuglmth the Group Il and

Goup IIl base stocks, -13  y y :0~tnoqt' sr .taw tjodoa oa aaqgaa
~~1 EOUOW ~oai . 4nemple Ldo~d~Cxo~=od ag~ 30 ot7u.~ tg~tan~ aga ma~aqgq~, b

Twgta ol nurpa p |

~~~uouou~ ~oa~~’gﬁ§1§3@dgu§%c§) re;ijardéa be%%dmggn?&dl ‘?19 aCQ ﬁcO?Iivvtr’a é‘%ﬁn "~ 6 of
CsE~a30 an@cdripordhs alwe@b@xaa,enmarba&ﬂomé teat @@%mdduw@\ébzfédﬂoa om
a~e~an~ lagwnu t' sEq | aw-(l odoa aqg~ utai at~n~ g.~0 G wul a of awp.toaat"

asn 1 S9' @vafbﬁ%xo aual | cdcnd u~ ot3 panuap stun oa aptxo auaj ~tt~la wo3~
panuap s; {d 2O A agn~ ~GM ~~a oa

Dut pi oaae a 30 i aw~~odoa a
sasudwoa | - aaid aqt 30 auo ~trze oa
~' ur p~aaage Aauslbxxdaﬁs pyp atJt~o t qyan~ ~e aozu am wt 2U0| pasgq
Process ol 1.120 wi%% '
i
Anuwear and/or extreme pressure agent 60 00 wt % |
Demulstfier 2.00 wi%o

The demuisitier was a polyoxvpropvlene glvcol monoalkvl ether having a
weight average molecular weight of about 4100

The formulated fluid was then subjected to ifte ASTM D140{ demulse test

The wet iiltrability of each fluid was assessed using Afnor E48-691 (wet) test
[n the latter a water-ureated fluid is filtered under condiuons of constant pressure and
temperature through a membrane with a determined absolute stopping power.

The filtrability index of the fluid.{F1s defined for a given fluid by the ratio.

IF = Tz00-T:00
2(T100-Ts0)
in which
T 15 the passage ume, through the membrane. of 300 cm® of fluid

Ty ts the passage tume, through the membrane. of 200 cm’ of fluid.

T 0 15 the passage ume, through the membrane. of 100 cm’ of fluid

T., is the passage time, through the membrane, of 30 cm’ of fluid

The [F ratio therefore consists of comparing the filtration speeds of the fluid .

ta the course of the test The ratio as well as the tiltrauon speed of the various
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These results demonstrate that the polvoxvpropvlene glvcol monoalkvl ether
used n accordance with the present invention enables saustactorv demulse and
filtrabilitv when used in a variety of base stocks [t 15 noteworthy that acceprable

results are obtained even when Group I and Group [I base stocks are used
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A (wt %) B (wt %)
Detergents 7.88 7.88
Rust Inhibitor 6 | &
Antioxidants 25.00 23.00
Demulsifier! h 0.75 01
Demuisifier® - 2
Process oil 1.02 1.02
Antiwear and/or extreme 60.00 60.00
pressure agent

! Copolvmer of ethylene oxide and propviene oxide
- A polvoxvpropvlene glycol monoalkvl ether having a number average
molecular weight of about 4100
Functional tluids were then tormulated by blending each addiuve package at
a treat rate of 0 §3% with vanious base stocks Each tluid was then subjected to the
ASTM D 1401 demulse test and to the Afnor fiitrabilitv test. The appearance of each
fluid was also assessed visually The results ace shown in the following table which

also identifies the kind ot base stock used
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copolymer leads to bausfactorv results in all base stock types. In particular it should be

noted that addition of the ether compound leads to improved appearance when the

combination is used in the Group II and Group III base stocks. When additive package

A is used in these base stocks a dull appearance is observed, and a precipitate forms after

aging. In contrast, when-additive package B is used in the same base stocks, the

appearance of the-formulation avas clearaand bright without precipitation-after aging.

Addition of the etheralso-gave significantimprovements in.demulse performance and,

with one exception, Afnor filtrability.

Example 3

Rust and oxidation turbine oils were prepared bv blending additive package C

and D. comprising the components listed below. with a base stock. The treat rate was

0.8% wt

Addiwuve packages A and B were prepared containing the following components

C (wt %) D (w1t %o}
Antoxidant 60 60
Rust [nhibttor 13 [3
Corrosion Inhibttor 3 3
Demulsifier 0.025 0 0z3
Demulsifier - 2

Copolymer of ethvlene oxide and propvlene oxide

A polvoxspropvlene glveol monoalkvl ether having a number average molecular

weight ot about 4

100

Each tormulated o1l was then subjected 10 the ASTM D1401 demulse test The

results are shown n the rollowing table which also identifies the kind of base stock used
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010%'& () - R R5R RARGRMR ?+4A0N\v 010% & ()-v 010% & ()-v 010% & ()-Vv
010% & ()-v 010% & ()-v 010% & ()- MRRRAR'R RVR] A?+4A0N\ v
0109% & ()-AoN\t! &A+0v 010% & ()-v 010% & ()-v 010% & () - vR| RRMARRA0024A0N\ v
010% & ()-v 010% & ()-v 010% & ()-v 010% & ()-v 010% & ()-Vv
010% & () - RRRRRR} aA?+4AoN\v 010% & ()-v 010% & ()-AoN\t! &V+0v 010% & ()-vVv
0109 & ()-RRRRRS S ?+4A0N\v 010% & ()-v 010% & ()-v 010% & ()-v 010% & ()-v
010% & ()-v 010% & () -

The results demonstrate that addition of the polyoxypropylene glycol monoalkyl ether

provides improved demulse performance in all of the base stocks tested without leading
to dull blends in Group I and Group III base stocks. Use of higher levels of the
copolymer of ethylene oxide/propylene oxide was found to improve demulse
performance in the D1401 test but led to dull blends when formulating with the Group II
and Group II base stocks.
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SSSSS" S#Sa@+4A10E8 9="10%E8& ()- 909 109%&8& ()-1v 010% & ()- Ao\t ! &/+0v
0109% & () - #S$SUSLISTTTTTTvi \; 10 91098&"- () - (107107107 9; 10%&" () -

91 1 109%7& ()- 9"109%& () - 10E810E8TCUUU VIW| [:vi\; 10 9MLOYG&' HM&X 2002

, 10988 ()- 9s-1098& ()- 9 109B& ()- 9 " 109%B& ()-

91 @O0YB&' ()- V- \WyWAWBX| [:vi\;10 9 ' ()-  9L! 109B& ()- 9y109B& ()-
9109B& ()- 9933109B& ()- 9 s109B “5RzZXX Y[ YYY|[:vi\; 10 9Y%' 1098& ()- 9
+1096& ()- 9 * 109B& ()-F 9 (109B& ()-3 9 &10%3&' ()-Z 9%- 109B& ()
YYZZ[F[ O |[:vi\; 10 9@ 109B& ()- 9@y1l0%B& ( 6(0%3&'&) aliPYeE ()

90109%8&' () - 19@1M&tgr)add@xe[qqu}mn[srr[gmqﬂ 1@1@1@)9 9BYPTeRYicers EMB&'()

921098& () 10% 901.09 lRRAGiHg 13]c”

" Headi ng‘OEST@’ Eﬁéé‘i)'ﬁbm%‘élf% %hﬁeme}%@%& %@mlh fc" " Headl ng 63]c"
" Headi n%@@é&_&'\g@aﬂwgn% slkylliag/ dfgh@&bﬁﬁe%hé‘rmbfl'&um Par agr aph

Font $.y X\ A* bdf hj-I'nprtv) >zE MR [ <=>?@\% R 1f 6z:

<=N=r >? GABC@WCF CUSER:dOBIEER claim 1, wherein the base oil is a Group I, Group II,

FeFFFHHI ) 1 YT 111 J3JWJJJJJJ’7K KIMNOOOPPs QQQRRRVRY RRR

SHSTVS “(I{ STUVWWKYZ[\ ] ~_" abcdef ghi j kl mopqr st uvwxyz{|} ~6T

', e ;cyg?\(’\’) 52”3”}6‘6'1%%%{%@@ RheMbith Forter&in ichey Y36 iPes 4 Gedkip 1T or group II
<=>7? @\BEdRi] JKLMNOPQRSTUVWIKYZ[\ | ~_" abcdef ghi j kI mopqr st uvwxyz{| } ~
4, Use according to any one of claims | to 3, wherein the polyoxypropylene
glycol monoalkyl ether has a number average molecular weight of 2000 to 5000.
3. Use according to claim 4, wherein the polyoxypropylene glycol

monoalkyl ether has a number average molecular weight of about 4100.

6. Use according to any oue of the preceding claims, wherein the
polyoxypropylene glycol monoalkyl ether is present in an amount of 9.5 to 4.0 wt%
based on the total weight of the fluid.

7. Use according to any one of the preceding claims, wherein the additive
further comprises a copolymer of ethylene oxide and propylene oxide.
8. Use according to claim 7, wherein in the copolymer the mole ratio of
units derived from ethylene oxide to units derived from propylene oxide is 0.65:1.
9. Use according to claim 7 or8, wherein the copolymer has a number
average molecular weight of 2000 to 4500.
10. Use according to any one of claims7 to 9 :, wherein the weight ratio of
the polyoxypropylene glycol monoalky! ether to copolymer is 60:1 to 10:1.
11. Use according to claim1Q, wherein the weight ratio of the

polyoxypropylene glvcol monoalkyl ether to copolymer is about 20: 1.
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