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| easT” 440008 )showrie foamiaido hyheesabdve arhareit § sawﬁmaramd(bm repnrassliakeq3hrgugh tsaig iupptional
7, 000, andant/peteafiinttiondl canmneM@®0 t o 60, 000 g., 4,000 to 60, 000),
preferably finpatieuasoriurstio @uenomepkaving ihef ?V&’lﬂfVmP'PG?'HbPW@V?"o 20, 000, and
typically a weight average nol ecul ar 45 weight (Mv) as determ ned by gel
perneati on chronmat ography, of at |eagyy4, 500 (e.g., at least 5,000),
prefera®y at |east 6,000, and typically from4,500 to 100, 000, preferably
from 10,000 to 70,000 (e.g., 6,000 +65-8%,000), and nost preferably from
20,000 to 50,000. The maxi nmum nunbi @i wei ght average nol ecul ar wei ghts
are limted only by the solubility)Q pJe condensate polyner in the
particular hydrocarbon basest ockpgh Juest Ry 50 These pol yners have a
ratio of’ wei ght average nol ecul ar "wei ght to niber aver age nol ecul ar wei ght
(err), commonly referred to as nol ecul ar wei ght distribution, of greater
than 1.5, preferably greater than 2.0, and nost preferably greater than
2.5, and typich! AsYanl! Bntsh. o fiyarogeh, alRyleérglr alldxy, dryiog @lkyD merafd., and rhdiogans More
pref er ald ypdic@BRy3it & preforréd that Hoaane Raintiyde trdnehel iogéwaightichain ali gmpsmrd@pestralght
nol ecul ar sIngHich aé ICe tHasibh Cso alkyl, tpeatbrably muwihyh Gafthireughi Gre atyh Es dhrough Pere plloxy rGe
for i mpr ovinrggt ¢ie afyloguCptoagae aiky! eercarito, wec preferebihijaingenseardicas cbjpring an rogjne.
accordance with the present invention. Wile nunber average nol ecul ar

wei ght (M1) can conveniently al so be determ ned by gel perneation

chromat ography (GPC), it is considered tghat VPO techni ques are nore
accurate, although the Wh by the GPC technique will typically approximate
Mh by VPO w thin 1000, nore typically 500. 7




EP 0 592 437 Bl In a preferred enbodi nent, polyners or condensates which
are thus produced in accordance mﬁtgpb@gzugwgptlon can be represented by

t he follomnng formula: [err] 1s in which x is an integer of typically from
1 to about 8, preferably from1 to 5 and nost preferably from1 to 2,

[err] represend disabdod b, @Ssialkylatalis ifficulh éa achighek yhdey normplsaliiiationu s@dtjorubﬁme
derived fr caguettly, &ivaretr of ahqtiods well lenbwm infthey iamh garf beoemm@oyed to@rhievsr ordialigiaions Ong n
whi ch t he zuelr mefeodriovetyes a thillationr eastionawhsrein. fonexampleoF.3-dimethyd benzpre is gentacted with Ag
[err] is bébalumiifugro apatptecialyslte caupertiergo spatifiguxidation todfdimethyl pheRolpst

pr ef ef abe beRepemspntative gyampies of Aifnctional fpanemers, @cwe? Bhetnﬂaﬁ""ﬁidnﬁpéy'ﬁ\?}' axplenf
al ky™ gr ouﬂ%e’?ﬁ’h\'}b’“‘?t@%‘@"ﬂ?bﬁ’cm' ang myBethd mereapte,phe

e e e T e o e

.t he prOV|s&fP ﬂét one of [err] is said alkyl and at | east one of
[err] i s"%ai d al kyl . The hydroxy group of the phenol will be |ocated on an

aromati c carbon which is adjacgnt ‘ oH which atI(%g? one of the
-(S)x- groups is attached, 25 x Thk S X %ubjagt )¥he nunber

fets d s i ni mum val ue

A .Ng on the

aver age nol ecul ar ~S)g

t her eof gxpressed herei

aver age carbon nunber of

val ue of x, and the numbergof repeay( gg
i

Ront r ol | edRby n necessary to
for said olefin average carbon
OHccordingly, n is a number which
typically be at least 3 (e.g., at
| eas preferably at |east 8 (- 0 at | east 10), and nost preferably at
| east 12 and can vary typical K8 rofn5 TR 80, preferably from 10 to 60,

0. As indicated above, it can be sonmewhat

Q a wei ghts of the al kyl at ed phenol -sul fur
condensat®es beyond a certain lJe because of the propensity of dialkylate
nononers to 35 term nate cRal n g# S)Her e are yet additional methods of
i ncreasi ng the nol ecul ar wei ght of the al kyl ated phenol -sul fur condensate
flow inprovers of the present invention. In this nethod, the polynerization

step is gcflrﬁ sSflis Esuﬂlé"lnttmg of ﬁ)'p‘? SR SNNR cEHdedshtbd Mﬂﬁé WeigrR lavédge molecular
tetrafunc £\ biHebioR QRYorhdt¥grapRy BOorbdidt Gaft bt 36 étﬁs%%reﬁ@blﬁ%eﬁvébn
produce an \33 aﬁmoesm %ﬁ&lﬁr&&aﬂ? ViIB ol a8duDah 0000 ANChed backbone. r at her
than |inear

ednDRARSK @ancﬁ@ sha¥eved nw:fhofeﬁaitbn@u&lél) méHRMEraRRIME cabh Erosslink far Ghear
l'i near backpRiRfesdr € crosslinked through said trifunctional and/or

tetraf ungd i onghe BEAGHIGIRRIcOmorlomeld ahich Gl B usediin tttid golymelizatinatep OB pEsant inveatianng
t he fol | ow ag nbwrinasommuaan be enployed: [err] in which [err] can be
hydrogen, alkyl, aryl, alkoxy, aryloxy, alkyl nercapto, and hal ogen. Mre
55 particularly, it is preferred that [err]7 include branched or straight
cha\T/aIkyI groups, preferably Jgai gHlg chalRe, such as [er] through [err]

al ky pref erably net hyl, [ g =\, [err] through [err]

al koxy, Cs through [erHo apt-QOHand preferably

hal ogens such as chlorine a¥ 92 437 Bl As di scussed
above, 3,5-dialkylate is difficydt to Bchi ewe/under normal al kyl ation
conditions. Con- sequently, a védl®ety 08 melNods wel |l knofil)in the art can
be enpl oy®d to achieve 3,5-dial kylati on. One such nethod I nvol ves a

thal l ation reactlon wherein, for exanple, 1,3-dinethyl benzene is contacted

with a thalld Lh&b&yﬁé C&ah b GneC & %ﬁrrogénoalm%ﬁ ahlo%y, @Ry ﬁ kil tércapto, and
oxi dation t ﬁJove in connectugﬂ?ﬂ&QWﬁx ibraFcofhb f&tnuia 1l hereof.
trifunct '59“%1 Bﬁlm'pBQ Rabis i3 fAhctiondl MRBMEYs inclBdebishiiérRNA Ibisptithd BEMbthylene-
phenol, m ”ﬁ iphenBl, %eﬂ@iene-ﬁﬁ@nsr@ SBimBHbxyPRRAGH ey gHac0bis (3@ diméthyimer-
phenol IS Pk ﬁrfe bisghsRoMAl tfémgVﬁPe%ir B.yam] initis e4¥p litoiy @do Pessiblecto produce such
trifuncti ongblymer ReNBHsates R&Ang avelgar dvbrage rﬁtfledlble/vdﬂgh&r’dbbﬁﬂined by gel permeation chromatog-
raphy of greater than about 10,000, preferably between 10,000 and 100,000, and most preferably greater
66 than about 20,000. _

The amount of such trifunctional and/or fetrafunctional comonomer employed in the polymerization or

condensation step of the present invention must, however, be limited to a certain extent. That is, the amount

of comonomer present should be less than 10 wt. % of a combination of the alkylated phenol and the

achi eve such Mh val ues when account
nunber and the average val ue of x.
subj e t too t he above constraints,




backbone can be represented by the following fornula with an asterisk

i ndi cating the original phenol tri :P']ggﬁ nmononer: 10 [err] 30 It is
thus possible in this manner to prEP): uce %33: pol ymer condensat es havi ng

wei ght average nol ecul ar wei ghts determ ned by gel perneation

chr omat og&zing @fent) larBpreferablil @ss hdnaiwt. %01t B&Chusbeat feuna ithay if toe traatan athyndGiGheand
100, 000, tinsictiones andar @dtetuadtibnal chfrdadner ist dresantatbal inateA 6109 to draselink kauthé kdent that

br anchi ngan msolubleintase canvtietfbrmbd: theraby. This canrkel aveidadoomeventy eiking: the anewisliscysked our
| i near bastiok® rmed add@Bnally by Thrsluctiog thef pelyoeiizeticn| in ¢heritjlieh mesencenbii el @mpuntseof (kg d

i n the goirifuneionat at tatyafunctiens! epmongmeer.phizos dis camepasmer icah be: gentinugusly addad dyingitey:
45 course of polymerization, thereby becoming dil Qq vah thg WF‘E‘I"F“‘PG?{“W] p'?eﬁ?lé’B@H?fé'ﬂ'f ch,

oA ok g ) Rty ?(?qpng}e\xesvet?fw%e@ﬁ e "

“hal ogen conﬂ'o'@e’f??§°§?’§‘ﬂﬂ%‘f’sé lfferﬁeﬂnﬁ'é ‘?"8?\
- coronorer L e e s‘iu g mp ol é.i byl o ﬁau% WRhs:
4. 4 -pis %mhoer ca% hea % i I%h?:'%g ro a
Q gl alp r m e ms -
et hyI er]em%l chular r on or 91 ng
f;’gﬁfjgﬁ,ggfg S ?’ﬁ dwe%i g r?a'%\??;r Vg?ge?m R/l ir%% ghﬁhpgﬁ?m“ﬁged%y%éﬂg e
b
per meat | Onﬁw 3 51%:{ ﬂiﬁﬂ)ﬁh@iﬁﬂﬁxéaﬂ@fatet dverdgenBmsh nbRb& Q.. iRtFathetdcald dverage

bet ween 1 QarQQlomr?ngr) h80pdaR Qioteriiidd TBISE pavicalbiChydRcatbdl SIAhE et Sovi famperatne Lferfor-
20, 000. Thfna®abhlevedlby 2lémble bblyrhel Mich Podadssaaild eptimure laverigsl barbinONMber GaINE) rethee I

erml oyed itHan & BRnd 6t prRMETs HBdrbid Bach Ipolgraét e Schbrit Gthe blad pofsetsee a ponasptimdm alkylate
i nVST( | 20 N inffa-rioleculzn warbar avelzge,| bulritedslent! aolieciively t passessex e alkylatd lirger-molecular lparbon
t

of the al kyl b @dypérerdivesprdduchrbin sccof@ince wii he pEFenBivestiinitiays bepm lgunstfe he usefshd
pr ef er abl yn ueloils anddubrieating oilsoThe normalisliquid ivel pilscare generally derived fPm PEIERIPURY SOWESSaNn
t hat mees eFlsgher-Traprgh andyelgied) gropgspas. 1 P’PPPés'M QWP“'? Napte ’aﬁeri"“h‘%ﬂed’b‘?"é sl‘?ﬁgg“&'an
be for med lignigpehgle rotki s can be avoi ded i ér-

é h IH rarF g% H rlﬁaﬂ{n e
initial peb é'"‘lS'F vghf?a g g,wqg ol tS'f‘”"{ PoET RS 8°’s° base ol
t et r af u nct"f g of
pol ymer eeommersﬁ& ok o
as pOSSI bl Y gﬁ.ﬁt& Zl%talsg BcHidvatf ity &ﬁbloy 5 HleSad@Hive® derived from the
synt hesj;zg s‘?ﬂltlﬂﬁ fluldd 84t las GRGHRERD SaismissioRids tehctoliide,f URvES &&didr itk and hydraulic
requi r enen;ids, hadvy Rbty BYRaMY Bilds, BdWer steeriTiuiddLind BB aike) iGesH IGkeitimi naystiaivils) perg h
pol ynmer cquieaeoh theprdcbss obthe pesentinwshtioah t he al kyl ate portion thereof is
der {ved fr onTras,he@ikitivea ppidaced lae disalsedheraln mgy e suitabiyLinarpofated linihmixiytes fof madural can

of aespaye Nalwosquy tectbevelue Shibel balfimom intresleciiarcarbén axerageds of a conbi nati on

amount of eigheormaliyfligeie petrslesn distillatediels; thpyahithey cnay inglide thesapradured synthel @s'éfrﬂ'e
ddi d f s
di scussed abl§@ddityasy %!&?ﬁ‘i f°f'bt PrPSPSgsf CE'Q"’ %TVP
. f 2 ﬁ%empoét QN kiUpushimaniRd
during The, & e %’? °90.'.sef§§ Eﬁ S n i Qg"qg‘;ﬁﬁfn JEa.
l n

cont enpl atp o5 ht rﬁ&ﬁiorpiﬁ D6 il onvdriigHallyddnibitysd Mfandéiassddetbyuse as power
bl ends ar ey£5ml SWee thbridalivgy oM\dmpdsttionsl dali laBb BerRtREifofrgtRe iadrpumation theidiarof theradditueh
al SO~ besor ehe synthetict imseells providarthdsh enbéurdsyiciude af Igeist about (80 Wb G pianatucahipase il §W@b'age

However, tshethedit logdeadile foruse in- theseanidiras includenaky! asters abdicagioxdia @Ridp pelyeheo!s @5 o-
nent in t rasohgls RGVMROWnP%MbBW%@'HVEQ"AQj@%I oggania oftefF oF PhesRITodC poifsqeAlys{icAng e

what is reflgpiced to herein as the 15 alk Iatelnte | ecu
aver ag e45f gﬁrs bg}gad:?‘:’ﬂf‘%'mﬁ“ hage gtack Ganvpnientiy|hasigyscopieof t‘fﬂ‘?@""o?g ﬁ°r’rg rﬁ"g Pﬁ?&f && g% to 9
aver age®c ecul ar ay e iy r
been det er ni Tfé’& tP d itivs q‘%ﬁfeﬁﬁ"{ ‘%% ‘éﬂ"kfcgré“ qﬁf&n %ktg H{Tg a"el% r e
perfor- ch |s %31& ha gﬁﬁéalﬁw Eempﬁraﬂgtﬂ'oﬂu
aver age cafY‘B‘i?W scn 1:‘6 rpgmgyjihg ,&h,pb"ﬁ,ﬁlg
pol ymer , cdiif b .naa&eeeéaa;m i
i ntra- ndl eCU adﬁ. m@Yrﬁsrﬁ are MLouJb ed. leaﬂﬂ) iiv 6l Wiltthd H€bba @Mﬁ@ﬁ oflBre
al kyl at e i flq af%ﬁal§ f1-28MbIeANiSIoRETe, Ydidby dRPbIBible BOthktitémindlbgiais Bded hbrsin
opti mum i nfokéin e@&s rify inficHid Mk BY Pafbifls arbhRIuBIe) JisSBIvabRl istibléear dapablbLaretbing N
accor danceg ¥iehdbatif 6il IAr<h pRIpbriibriaVIE Bdek Gridah) Rowevbre that the adtlivdspfob instarsef aé sdlublefarel
oi | s angs | sdplyl ciepbrisibIig irdill t6 an Sttt SLbciant tb Wxektitigpiriidentietbéfiectiin Hie anromgeantin ahicly the
derived frqm paplbyel.cMitrodv6rlithe @dditional incorporation of other additives may also permit incorporation of
higher levels of a particular polymer adduct hereof, if desired.
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e.g., normally liquid petroleumdistillate fuels, though they may include
those produced synthetically by theggpsebug£Ber - Tropsch and rel ated
processes, the processing of organic waste material or the processing of
coal, 'lignite or shale rock. The additives derived fromthe process of this
i nvention fi natcordiegly, while anyreffective dmaut,of thesecadditives can Helitmoiporated intp the fully formulated
conposi t i ortgdrogattion il sppibasifiors itlis sentemplateldthajisiichhefipétive ariolint be eufficienttodireyislg| seid d
or di sper séudro@hoh obeaswposiion withraryampuntref the additive pf typigaihydrony 00§ fo H’a? ar @91 t93cend
synt het i ¢ orefeablygiom 0.02519,9,25 wip%sheses) qngheswgightgf|said pesppogitias. | n epar i n% the .
| ubr;i cat Fng offe ﬂS’B‘ﬁ‘f?éﬂ thP GF?§3"6f""Q"H‘é‘ ‘Ef'é’gé’l?t"p?'m‘e H‘f”i tB%thFPEF' " " nvenient

convent i onaYYaIV T'E‘F? Lﬂ}]rqv T'é&thand
conpr essi o °s'i é’élc? F 1“"8 ?)ﬁ'd e tées fﬁ“ as

l;% §d |n th|s form g?e

|en fbrm which can to th o:l or fua '

truck engi S’Pv 1€ o r %%

Advant ageo 0 T?es 5'1"'%": gsgr Aﬁ &X T OM gdeg d ¥ uﬁ§b|
fromthe’ p P Q?g m{?or b néert J'Evhlglpm Ly egb dwith %V&EL% bgﬁl a¥e stock
“enployed | 28 i »&3 ol e 1 00| ) SR oS
automatic t out 5§, Qol‘by olghich? the Bdin¢6r sal tract or fI ui ds and
hydraul i c f hyd @ﬁ*ﬂaﬁ Lﬂa¥e BY& U Gaditived StopardaasBiiscioée@an iritDintentitnCifpicalelis

the likeg, %ﬁﬁted WDErieANh Selodtstiditdtibn By tHal ihdorpofdtidhDof Gidbifived fférei. 6o lubricaihgtdiing
oi | conposwo}ng&ﬁ.omrb Sbrmdatpg)ef it from the incorporation therein of the

-addi ti ves der RypeéboittiténaidiRes typicay Dresént tirh such f@matations vlade! vissosity Tiudiiers,t dogosion
“addi tives phisikoeeekidaonditsisitos Stictioh eragifiers,ndisperlsantss anttfadoling agects. Jptrwedreagents tour
-m Xt ur es of poimddapreasanté (deteegacks,3ysh inhibitorscant dwdikepi | s provi ded t hese m xtures
“include at | eBepresaisaiive egdnpies . of Jehi mefarialsy and thels eneliiodls. ofSurprardlione ary fundein| BP-A-
-base oils f20B560se in these m xtures include al kyl esters of d| car box lic
aci ds, pol ygl Gersositionsavhen eentaiiing; these (conypriiianal additivesnare tygisplly hlpp oil in
benzenes, CAMgHRS whighsare etiective t?)ﬁ@‘é‘%'ﬁ?‘ﬁ rormag P%da“bfb'l‘?'g'? IFﬂeP,’B??éta'B’P I°§°°‘"@t Tours, of

| ubri cat i ncpugh dddifypsarediusiated a5 YW ent | y has a viscosity of typically 2.5 to
12, and freferably 2.5 to 9 45 ¢St at 100C Thus the additives of the
present i nvention can be Aaintmyed I n| avthpciqBrabpn Wi bsa(IL(Peefarrétuel oi | or

| ubricating oil) co ”39 f%‘,m cn CPIPT 1,3552 Nyar ocar bgp, prT, ically in
a maj or anount, and loye, typi caloloysl na norog,m)ynt ichis
effective to inpart} g dﬁg mg@ one o* e 8f thell ow peppgrature flow
properties described E ddi tiopal @Qmgentional agglgtives sefl ected to

neet the particular pglglpb,hﬁjgggggsgnﬁo of @obeicected typeops hydrociarbon oil
conposi tion can be | Rel-kydMflg AgentleSi r pd. Dloer-gddi tijves obotddss i nvention are
oi | -sol ubl e, dissol }ahl-WedrAgentd Wi t h t he omdbds of a|suit ebdter.sol venf, or are
stably dgspersi bl e refictbn RbdfiersO | - so| ubl @,018€i ssol yabl ep.ost.5st abl y

di spersi bl e as t hat| DetigeitsR@pmhibitrsuped lo@nadn dogs noDOn&cessari]y

i ndi cate that the npivirerabbitBaas e sol upl e, Bdlee®ol val)l e, Belawebl e, of capable
of being suspended MM oil 1n all proportrons. It does nmean, however, that

theladditivesy, othbrna%hﬁ%g%re Hifoysd it HilySeUesirable, aithd MotQIb&JQé:aFyS 'tJ);Lr@paPenadGitlJ/e
to an exwe n&on?év:tq tbdofmphi su %ﬁé&ﬁfﬁg%ﬁﬁloﬁsybrr&sﬁé}g% ofthb gﬁ&ﬁ impRovérilift ciR¥rtiate RNBits
i n which t hgy@aboveSdREMbAY Ridethd/DRBOYR or o Hdskid ioMBAkddiiiEsO (spia I @hdemPated when
ot her addi t poaSiitutii@lin addfite MRFURS Boing NETEFA A RéréiNas & adbiti@kpackabe) whérebyolovetal additives
particul ar gl perEbedsHuiRhoolisy B0the bask ol @siome the hi@rocarbolticil Corfdaitioh3 Pisddlution of the
Accor di ngT Y addithaé tahcehtrste @rftd e thiydirecarbion oih mayp be faaitiisted ayl dolvantsepd dpmixing accompanied
‘i ncor por &t editi Mitdohelting, Butithisyis Hiad essehtiat Fab dopchntrata@oredditivetpackegenyith tybiciliy e farmuljted
cont enpl at eth dohain tetikdv isfofogert ddditvecand Lontionlcadditiinkl asiditives in propar Gourds t9ciireyide the
hydr ocar bondesiréd coeaptration indhe fisat formailaticsrwhem the @fditiverpackengiis sombingd W'ﬁ'}/?)P’é%ﬁt‘?"?'"ed
from 0. 005 &mwouhgf basedhydroq@rbon off: Fhus, theyprerdugt Rgdupedy Jheraresagsf tbza iventipn, gan bey,
based on g heddagogmall e'POl@EWHb‘!?Bﬁ'beﬁhﬂ eorpatible solvenfﬁﬁ@"%tﬂm ‘!"h "’t’ﬂ’e "ldﬂ "°5 lt‘bf X ht
i nvention cadditheprackages qumnsecwvaﬂmdﬁes I'fé/?ﬂ'?ﬁf ° typigp 'E ’g
r sale

Th #0%eq2nd grsterably An EféHWEIPFqb‘tbP t/51 rerer pout,30% by we'ght
\é\?gsol v:Jrslg P‘Wé’)f%sa'gghq ?proﬁgg?yéﬁ;?éq Q' Y ege" a':‘@g uIe:“s r:}"co cen (/g rgtions, the
t ypi cal | |
o?/plt g? r aﬁydéof E’h"“ﬁ ?ﬁ?’ﬁl "ear’fc?mﬁéy lca?ﬂccur a%yr oo?‘n%t%%@?g&a?eg‘y@rt rgiajlglht%red
|r$f

tenperature sé?aema% Jﬂe}’eﬁ\ e bassFonl adtive gfedldfti &g chritént bﬁl%dadanﬁvea

100% act Ve tﬁepjota dﬁﬁepp @%dﬁ)%ﬁléﬂoﬂ WichGiill bePthe SudPbr tHeCa.i. weight
formul ation’ m mght tﬁlgﬁgrldﬂ ¥, these additives may be bl ended

with a swta e 0|I-sol ubl e sol vent and/or base oil to forma concentrate,
whi ch may then be bl ended with a hydrocanlpon oil base stock




to obtain the final fornulation. Concentrates will typically contain from
about 1 to 50% by weight of the g@dyEdovgyy ggnd preferably fromabout 10 to
30% by wei ght of the additive. The hydrocarbon oil base stock for the

addi tives prepared as disclosed in this invention typically is 15 adapted

t 0o perform arnisedvestion @illfoe Farthbroundértodd sy reléRnde[10 thatibhowing éxamelids, iwhereis all partseren t O
f orm | ubr pastbyneeight land ainproBeular aweighté iarecsitherf mumbey @vbriagen swleculde peighicdetegrhinadeby
addi t i ves vdpyiphessl dsynopsiaseveighhawtagh mbiecutan welghts determired by eelvpesaeationt ghromatog-
modi f i er sraplyoasmoted onless athertvise epesifiedy ariddbich ingluilenpreferied embodirentscaf the inventien-f i er s,
di sper-sant s, Therfeliowing gramplps e given as spdcifiudlivptrations raf she 'e'med prypition. di shasldsbat s,
det eMgent ynderstead. Howeyer thebihe inyention s ol limitad tothe spec'flm"weﬁ?@t'm amples A5 of
such rmat eP# a0d PisentagR® iy thenaxamples. as1wal (36 At PBindenpldhg sRerification. pe-by. weight
208560. Oﬂmﬂhﬁmﬁﬂép%’i% cont ai ni ng these conventional additives are
typically ed into the base oil in anbunts which are effective to

provi dd® tﬁa\ﬁ;&o WBT" APt @hdant functi on Represent ative effective anounts

of such addl1th mp?%% dlr cltel& {hgtp? a@ P]gggéi |c(Yn?ponent using thé/g ces/Q
a.l. (Brogd) - s- ¢ ﬁé ph R 'trFeFeb Octadecyl phgncﬁ) wast2
0.01-4 Cor p :Eg :ﬁ% ||T|t9 a four-neck 5-I|t ottom flask equipped w Jn Jhat"ﬁca?gtlrrer 933

Oxi datigng pHehdl (9 93 mole and 288 drams of Amberlyst 15 cata@s{fi DedaliehBd! ShéHnometer,
0.1-20 an addition funnel, @nd'a Ritr6geh fnlsPRbd verL SIRERA ISR flask and thé)mﬂﬂﬁ'wkg heated to 70°C.

0. 01-2 Antywimn6ang ShBlerACs ket of nitrogen, 834%4r&Ms1(3.81 moles) of 1-octadecef W3 bddbd LirpRisé bveV\éar
Agent s a period of ab&Ut @RbLhdar. The temperature was.rléddi-td 96» (3@ maintained at this tempefakurector ON
Modi f i er s four hours. The refttibilmixture was then cooled {0 504G dndSiltéded @rrerecvb stoldatlyst! THeidgtebor S
0. 0Q- 1Qo phenol was remowdd (- hcivinn distiibtion) TheBaald: was 1,008 grams oB&B%4nTke product has a

Bal alice Whatiactoé Inelox olcitHe60 wes5 ax @ visssihogfetB, GR atriyCitod ddwitombumben pt ML
not necesX@Hg, Thedinfrredpmearumchfithei prasiuel shayed rbsstplien kaodonti830 ang 750 sme’m whigheate

sol ut i ons charactristioef alivh phenels. Théreromatiowutisiitutiop wetiern(wag deleimined Py ECNMEheettoscopy

her ei nabowed showed thaicth ortho dey pars, atio wee R0:5PeThe alkylsukstitylionpgitam wasflotermaipeg by Vo s
(sai d cndi spastiescppeand sbered thatihe prgdustroatiied of SEmAP % ZrfubstiftadRivipteed $hmele o
herei n as % 3adksitvPd dkyilekage) whereby several additives can be added

si mul taneousl¥ to the base oil to formthe hydrocarbon oil conposition.

Di ssol ut i E¥ANPLE 3 (Comparatys) e concentrate into the hydrocarbon oil nmay be

faC|I|tated by plov DS Al it G 'ﬁed Lk iR L9 onddt
s | P R St G S

be formul feud Q&AJeEWBr%K r« |ohdméCor 7540, N8 iphoBfitd ameuiokwna
addi tives nhﬁlbep rop d‘it@ inP4r6YY $pdéiry Msdbﬁcﬁﬂloﬁmw&fd%b e, Bhibthae
final for gyl ahdiod dl% 6l bromitR -sRSGHHE PattePn WadIdelomibd \bly t98-NMR spectroscopy

pr edet egm aﬂ@&&a@mthaﬁnﬂaas Bark YAlb W i.8:9.0. The! alkyl Tsbsitutidnhpatgth WekI@dterpinadibiciael by
t he procesg.NMR dpB&trokdoBys Sridt showbdeRt: thepradadl chisised dEsh rdle STAbuUbsthELAKytecEnd IBRIS €
oi | or ot hfdle %OEMKYIECTHBOYruS (ddgrad 0N @anvdndment incthis Aikgli pharipl @asidubi ©i the Bigheo

f or m addi treactonpétngeaids cont ai ni ng active ingredients in collective anounts
of fypically fromabout 2.5 to about 90% and preferably fromabout 5 to
about 7h%EXAMBLEBSt preferably from about 8 to about 50% by wei ght
additives in the appropriate proportions with the renmai nder being base oil.
For safety clorpdetitordemprstrate theltaotheg siseddn Fhefpfﬁser&w%mtpaf%gceua&vw'ﬁw é!f'w'%?s

| ubri cat i riegrengementt Frample F ves seppaied. oxsppt thﬂ'ﬁé'PP'F’rP&P“‘F B?SH'YH" 9” iy ﬂ‘ﬂﬂe

typi cal | y tageueactey W“’e%“ﬁfa fP‘P‘i@"“éd‘dFﬁ’l’%d'
base oif®. Qﬁﬂ"l‘s of phengf (- 9'3'8 picAmbo ’ﬁ} QA_T) Qﬁ': d?
MSEEJE{" o nitroge et ubg were
m oltfot g %E%é pelra % v@s ralsed

i ngr edi entch'(‘ A:g% €
any addi t| Wiz v
wei ght Of r?ti?r%:dvé r#b%ra%éé u ourE Ofn@ reagﬁ nWtu WL%SH cooldd-to 50° EP

592 437soB:land flltered to remove the catalyst The excess phenol and nitrobenzene were removed by vacuum
distillation. The yield was 207 grams, or 99%. The infrared spectrum of the product showed absorption
bands at 830 and 750 cm™, which are characteristic of alkyl phenols. The aromatic substitution pattern was
determined by 13C-NMR spectroscopy and showed that the ortho to para ratio was 1.7:1.0. The alkyl
substitution pattern was determined by 'H-NMR spectroscopy and showed that the product consisted of 59

55 mole % 2-substituted alkylate and 41 mole % 2 3-substituted alkylate, i.e., 18% less rearrangement than
the alkylate produced in accordance with Example 1.
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This invention will be further understood by reference to the foll ow ng
exanpl es, wherein all parts are pargg®g @y.?,]wdg fit and all nol ecul ar wei ghts
are either nunber average nol ecul ar wei et erm ned by vapor - phase
osnmonetry or wei ght average nol ecul ar wei ghts determ ned by gel perneation
chr omat 0g- exAmbVE £ Conpartive}n| ess ot herwi se specified, and which include
preferred enmbodinents of the invention. 5 The foll ow ng exanples are
gi ven as specitid B arl bxagipleadfi the prepdratioh eof @h alkyietdd iphenel-aulfus rcondensateh pelimepr [fem a
under st 0od,colventienat mikylatérh phehdl.cnto mvieurnpaked, i1ditan saund pettomcfiash, gauinped withee meehanical
detai|s setstifey4 theimometae adsitign finesl, nitipen injal ke, ande PesnSianit é’ﬂ"hlarfefl%@"dense'
exanptles, amwrenetiarged £50 gramp of peterapyh phenopproduaed E'piSﬁqf‘?aF'??aY"F"o amglp . IFM‘
uni ess ot hephgnobwasshealed 1o 894C. Wile sfirsipg, 2 granps pf ' '° 28%, sgliu
di rect ed td“‘l"ﬁ‘é"%?'ﬁa‘tﬁ? ﬁﬂdP‘bﬁ"eb? P%{'°i‘ bE‘!iI°“°a'I“1¥ @ °‘ﬁ§ 110
t he procesdsAigs @% %do"?g'ﬁ:@ﬁt%ﬁ

pr oduced™ H@Fté ?? wﬁ% "t'"u Qt oduct had a
f our - neck, "§r7 " u : ﬁb Sddo) 4@ its
933 15 gra we? |9a o)f mber | st 15
catal yst. gg Vs con enser e rmrreter an addi tion funnel and a
nitrogen, ﬁcw tached to the flask and the m xture was heated
to 70 [ergr]rﬁ)%rm,@ﬁIQ st rr?%lg under a bl anket of nitrogen, 834 grans (3.31
nol es) of 1- 0gl grlfePBEMPYBSF e Pridariion [Nk Blkyd YRsnoldulRe Edndéhsats porer] Exataple Hoss
The t enper abpdadSept MbiSthS odtae& piesnél[prdduced Gn agebradnaé ittt Exatnplb 21 véas tusetlp Breasuliur e
for four hodehisat of MR produet wax7.409K [Tie Aumbes aldisye and oleigtit dverads) mGlecuar whights of the

[ enove tdidyzedipalnes by gel pemestioconitiibgrapliyererd 4.408snd HIm0.aespbrfivalyac uum
d| SM | ation. The yield was 1,008 grans or 88% The product has a
refracti ve EXaPLEGf 1. 4859 at 25[err]C, a viscosity of 38.0 cP at 40[err]C
and a hydroxyl nunber of 144 ng KOH/ g. The infrared spectrum of the product
showed absor pfhisis @M@mel%gdh%mpaﬁl@ "V'\M'?P'l?hsug‘f‘é’%q? Q(PPE‘F‘P ‘te,d'?ﬁ o
al kyl phenothe inveriien. Fxampia # was (iepsated. (Prep . ol %@?‘W‘e ? %‘C
spect r oscopkeaeple 3 Wesesad-t Fhar sulfyscopprt 1o the g%ggaaaﬁl %"'ﬂ“ 'f"eﬁag e 2Ry |
substi tuti owe@mm@?%'mgh&e%'ﬁmn@wﬁgﬁﬁ ORyBEP g‘ﬁ ‘roscopy and shovved
that the product con5| sted of 50 nole % 2-substituted al kyl ate and 50 nol e
% 2 3- subst PAMREE 7a) kyl ate. EXAMPLE 2 (Conparative) 30 In order to

demonstrédte t he r Ny Cabln.les Sl . ool o\‘ & o bk gLV dseddih HéRuukyShendl-Suiflrn e
: 1;51 i S kgl

al kyl phenol - den cell iNGecofdaRBaif thxaRissPt werdat
in this cas k lexon 5FH0RR oG poftiieivérs Imdasurstine
yield of oc 7 mo tﬁU@ﬁﬁts ar@"set?&%m TibR 1 bedWLTHesd 1@sLIta ddnyoristaiey |
number ofy 1 rble RNYaduclich ih BkyiS SshtaR@Cd pendant Mematigralpsen hé Rearbonadnd 830
and 750 c ”[ @Jrfe??m&?ﬁh‘ fbteadb n GlkyMte Adving | stibstititionf onathé B4 opliigheo tasbon Tdeerease® paut ipaint
substit uti OfegRebdn6y Signifantig @domipaie Ed 0P ape 5); kA)Mie Spele % beware)in Bikylatey pattaining e d
that the or péHaari teldd grodipddni the 2neaEboh afld d cdivespbikiingadekrgdse uthes elkviatet fiawing pubstituipmon
was{ det er mi med- énhighbreabart ingrédséd mpemint depesgancysighificantivioempateaunst Tnd apy Bduct

co ns\r/ t edo Of 3he dadraaséd uspdid dbpressandy af thy baadecyh ppngiSulfyp peadensgte progluced in accor-
3-al kyl at e. déice ity Batmgle Scegpered with Bxemple 4rigbaraise of tie grRfteY dawmf ’??ﬂ%’??ﬂf‘e'\ﬂﬁs‘he
due to the biyeused.dacBiapnle2eThisapitzivam a lgher EMMEPE?‘W&

denonstrat e t He insteaesd PQWeReint Aepraseanpy @stﬁﬁ'n?“ﬁdﬂ‘i)’éﬂllef‘ﬂﬁ““f‘bc‘g %;'aﬂ% g' t% ) Zc‘:‘:'
phenol s wi t iange with Exampla 6y epmpared i Bxapple fBe"i“sﬁ/QE'e?sg :" %f) o 1 (gl o
di pol ar aBr &xamplach To tpauie from fheugs,ef Hheslingler aralic SoRUA™ PEORIZN® o5 ct i on i xt ure.
Into a four-neck 1-liter round-bottom flask equi pped W|th a nmechani cal
stirrer, 125 45 grans of phenol (1.33 noles), 31.5 grans of Anberlyst 15
catal yst, and 164 grans of nitrobenzene were charged. A reflux condenser, a
t hernoneter, an addition funnel and a nitrogen inlet tube were attached to
the flask® and the m xture was heated to 70[err] C. Wth stirring under a

bl anket of nitrogen, 109 grans (0.43 noles) of 1-octadecene was added
dropw se over a period of about one hour. The tenperature was raised to 90
[err] C and maintained at this tenperature for four hours. The reaction

m xture wgs then cooled to 50 [err] C 50and filtered to renove the

catal yst. The excess phenol and nitrobenzene were renoved by vacuum
distillation. The yield was 207 grans, or 99% The infrared spectrum of the
product showed absorption bands at 830 and 750 [err], which are
characteristic of alkyl phenols. The aromatic substltution pattern was
determ ned by [err] spectroscopy and showgd that the ortho to para ratio
was 1.7:1.0. The al kyl substitution pattern was determ ned by [err]-NWR
spectroscopy and showed that the product consisted of 59 55 nole %
2-substituted al kylate and 41 nole % [err] 3-substituted al kylate, i.e.,
18%Iess rearrangerrent than the al kyl ate produced in accordance with

p—




12 EP 0592437 Bl EXAMPLE 4 (Conparative) This is an exanple of the
preparation of an al kyl ated phenogpgdgb4s7 ggndensat e pol yner from a
conventi onal- al kyl ated phenol. Into a four-necked, 1 liter round bottom
flask, equipped with a mechanical 5 Stirrer, a thernoneter, addition
funnel, nitrogen inlet tube, and a Deaf®tlark trap with a reflux condenser,
wer e charged 250 grans of octadecyl phenol produced in accordance with
Exanmpl e 1. risSies With-varyip DRgrebs o i g,
82 grans qf H},ﬁ,ﬂﬁ{, 2%% n?:g/o s%ﬁfﬁg%lﬁg?jﬁ&d 24% sulryﬁ? mg)nochl ofi de
wer e ~added—ev-er perHet——of uwujr et enperat " i ned
at aptut 40 [er"'l'-']1 C. Aft Additug o ﬁi"l'ﬁivdr?%éwﬁd’?rﬁ%b tefi“ne P r?‘f'fgﬁ!)m kt ur e
was soaked for about H nminutes aff 80 C and then ﬂ) i to 95 [err}gand
sparged wi|t h ni tyrogen [for aome hoyr. Whida® conti pui ng- sti frihty, +1@‘ﬁ1§rars of -
di l uent oi|ll were added, @wrshplee 1fi xt ur e0.08as stifredsf or L5 mimatdedOand
cool ed? o |r oom tsenper aft uEgampl¥e fdr oducto.t9ad a spl f ubd con] ent-26f257-280% | The
nunber avdrage mol ecul jar Eveiptgt (VPO d¥20t hi s ppl ynBt wa$ 4,990 3Ad i{s
wei ght avdrage ol ecul fr Bwamipigft (|GPC) vb® 11, 00p. 18P EXA\/PLE“‘S+10 +15

(Conpar atifve) . A$ anot hier Exaeplaf e of thed¥reparati on3df ap al I'1g -10

phenol - sul if ur cdhdensal eEﬁﬂ' Exarrpq 4 was|rep ted ex( pz tpat the
oct adecyl |phenol8 produfe °a‘§:ccrdance th Exqnpl 9 S U d e sul fur
content of| the r?roduct %| The n er averaggy and | wei t_4§v4srag

nol ecul ar ei ght'® of the E%?F‘R'ﬁ?‘:l vzed pot¥fer byl tion

chr omat ogr aphy were 4, 400 and 10, 100, respectl vely. EXAMPLE 6 This is

anot herggexanpl e of the preparation of an al kyl phenol -sul fur condensate
pol§'r(er acmmmsli ng to 25 the invention. Exanple 4 was repeated, except t hat
t he octadecyl phenol produced in accordance with Exg‘ggl e 3 s use '{
sul fur cort emmetibd ohprogicing uch s Wdﬂpﬂ%kyﬁﬂl@"%&ﬂ’ﬂé’ﬁ d :):
aver age nol elempeggtur 'E?mf?f’eﬁ'Ps e oyeAt bilthe, of, hydracg ° con
respect#®vel yreagisprprogyct js B’GP‘??‘F 'd‘raé‘i’e" Svﬂ‘é’

linearity ofaddife ?H‘i"gﬂ fo{p?ﬂj# %ﬂgg"ﬂ’?p °§an OX%Q pdfar %diioy%éﬁ S
i)

t he octadecy'P°“ Ahigh 0 Y b%ﬁ%(n Ca‘ﬁ‘%r& :
camies & uﬁ%ﬂf‘%@%ﬁgg :%ﬂ f':§n%+:qa Gl el BE o B

51 atois Ao> tdvin QiR NyHenot and
the restl ts % «f#i g ﬁ;t B e ;ﬁﬁ;bkﬁeﬂmsﬁdmef:ﬁ%
that: (1) th [%T‘ ﬁg ifHar hiphatdh

I&a%ﬁy@-kd%tlﬁﬂedalmﬁﬁmk@lrﬁroumtd\md
group on the saie atg@ﬁﬁéaap&%bqg Wil QitgrRing lagemt sy beitocprbducé mgpulfur
substi tuti Onb od sat&ﬁav 4 § H@hbef AeRGSImBIEKIaL@GSHS off2Dledist B000Ss rdeasurerbisyaVROY
signifigantlyy, l‘ﬁ&i&ﬂﬁﬂf Reighd AitriButior? o dbabt) sboit 2)5, thh eridyerpingrisig iargroue ot theifermula
al kyl ate contgy, Whee x3s Purbe derwved Nadi &r oup on the 2-carbon and a
correspondi ng decrease in the al kyl at e havi ng substitution on the 3- or
hi gher caréoorrhe ARhEd DE ElajD U r wipeinn baidl ewiudngasgent isielamentalc afun o ¢ SYiipeaniiningns
1, %?nd 9) . cdhfibound haifigethel onuleSiSt, whewein xipanitteasefiered by of the oct adecyl
phen gul fur condensate produced in accor- dance with Exa ﬁﬁ rrF e
Wi t h Exanps.e The methodyd clairsborcsiaim A whejein saidbgondnBsipg-sterds °9"E‘§f°f’élhn§% e "ﬁ"ﬁ" he
al kyl at e used ledst ene cornampy reprgsentachy Sithep b fMaUE r om a hi gher reacti on
tenperature. The increased pour point depressancy of the octadecyl
phenol - sul fur condensate produced in acgQr- dance with Exanple 6, conpared
to Exanfl e 4, is because of |ess rearrafggenent in the alkylate used, i.e.,

45 Exanple 3. This results fromthe use/{ the dipolar aprotic cosol vent,
ni trobenzene. 50 55 13 ©

50 RG

R7 )

" or the formula:
55
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EP 0 592 437 Bl Table 1 Pour

Poi nt Depressancy of Cctadecyl

Phenol - Sul

Condensates with Varying Degr eesERD S8R49T Ble Rearrangement Run

fur

Addi tive Additive Conc. (W 9% 2-Substituted Pour Point (err) Al kylate
(5 1 Ni | '%blog -- +10, +15,
+15 2 Exanpl e 4 v 50 - 15,

-15, -10-10 3 Ex 4 010 50
-25, -25, P& Péint Depressancy ébQutgsiecyl Phenol-Sulfur Condgnsaigs with Varying Degregg) of

-40, 40, -35 5 Ex anpAlkylate Rearrangement (. 05 35

+10, 74104 +15nu§1 Additive? P | £adRive Conc. (Wt %)|25ubStituted|  Pour Polnt3&F)

-15, -15, -10 / Exanple 5 Riyite (5) 35

-20, -20§ 26—8 _I':}\a.llp 6 06 59

-20, -20f -15 B mple 6 000 0. 10 10T oegd

-40, 40| -35 40 exampedanpl e 6 oo 0.2 o o5 009

-40, -40f -40 20 d j{ :g?le mgt hod produc| ng gjich ful f '_igfjs ged|al kyl
phenol cpndensates ca o z t; | frpr ovi st he | ojv t eggoer a urﬁ?'hqug%operties
and oxidpation gtabili tyE)QE xdr pcar bory i | s whpr ei g t hel conggngatipon 25
reactionj produgt is pre sby|a nmet hpfy whi chlcongy i ses a Bplipdof or
produwei ng a pogyneri ¢ aggdibieée $Uit ablgpsf or i nprovigg t he | op-scaperafure
flow propertieg and oxigampé® sfabilitgqoof hydfocage bon oilsowku, @5
conprisep (1) forepariingeamplekyllat ed pmnol by|t hesg eacli on-40,r40a-4di poljar
aproti c cosotvernt—of—(ta)phenot—amd—b)—tTTear af pna-ol erin naving (1) ‘from

6 to 50 carbon atons, (ii) an average carbon nunber of from1l2 to 26; and
(i i-f)""’nql;l?lnore than 10 nole % containing | ess than 12 carbon atons and 30
e

not nor f&n 10 nol e % cont ai ni ng nore than 26 carbon atons to form an

al kyl at d phenaly & aldR) Qdn il BARba 3Ry R YandedshtBCtdouiebr imbleVihging dow
phenol and;ghay kiR vﬁﬂ!o%rﬁéshaﬂ 3&%' SabifyP bt hitocarbéiny bilsOwHKENS thd dohdensktibn Om
the |jnear, R Frdu@l s Drepared o N2 mdbd Whick ¢brEfrisbd. b GkbiHol NGaprodubiliy fa @hlymspis ;
and (2) CORSHANG slEbls for nptbving| thé RW tethsri@lre Adw rbsutieé dnd didetive Atabilitl lotiidmicarg
agent so agor & wcAQbRisds @) prépaFindddn AMgRRd phendicsyIrd readian/h a dipalamaproiecosalveat age
nol ecul ar  wegagtend fand{b) lifeas bipkh-dHip haviyy (iEamLs ®cs0arboiP@pmS Fii) an avesage carbon

mol ecul ar wentghbf b 12 to [26:t dnd Kl bt mbre hea 30 maleck tontairfing lesh thaivi2 chkon @temsand i ng
a grosp of néth@orb ahamui e moleSYex containing emore i thana26n garbrar atbres foe form Jancglierlagd phenoirhe
met hod of cénarising atvibest &) mole % difusa¥ibrialialkyidtesigpherpbend Hawngogreatas than 35 aler%ipf By a
sul f ur - contli! rorqugs deriverbtieral thedlinearpiphirelefinogsnalphg mMaly|rqubstijyied rligear allyljgtoups; and

i nt eger fr (3ncendensing, saifialiylatedtipbengb oheiep ¢ with aj swiuriziag a@hf%’z‘%%“%g f fﬁl%; d
condensi ng béqge?)°¢"§9'1§6‘_ﬁH%l’é,’@g?d‘}'i“ﬁe"%aqed?"t'%\é'?"3??9 Lok Atenst;3.000 (s megayre o?{e |
conon®ner pehmelsalpr weigrdistibutea of tahgasF abath -5 the Bridep copPrising. 3 R G] e TaEBYE 4
EP 0 592 439hpihereatis & numbep betwesgi1#d Bepr essancy of Oct adecyl Phenol - Sul f ur

(o>

Conde_nsat eg Wit aryin 1De &S -8f ! k%l . §t'?§%[an K ForFﬂJ lfur-containing
i v e S e o B o By e
+15 © ’ ’

3. The method of claim 1 or claim 2 wherein said condensing step is conducted in the further presence of
at least one comonomer represented of either the formula:

H

50

R’_ ()

or the formula:
55

-

O
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2 Exanpl e 4 0. 05 50 -15, -15, -10

10 .. 3 Exanpl e 4 gp g 592437 BY. 10 50
-25, -25, -20 4 Example 4 .~ 0. 20 50
-40, -40, -35 5 Exanpl e 5 0. 05 35
+10, +10, +15 6 Exanpl e 5 0.10 35
-15, -15, -10 7 Exanpl e Rg 8 20 35
-20, -20, -20 15 8 0. 05

59 -20, -20, -1 0.10

59 - . 8 -40, -40, -32“%0 O OH 0.20

59 ¥ -40, -40, -40 20 Uanms 1. A rretl;ﬁ of producing such sul fur

bri dged al kyl phenol condensates cﬁaabl eRg i Mp¥ovi ng the Iqm)t enperat ure

flow properties and oxidation stability of hydrocarbon oils wherein the

condensatéoi on 25 reaction product is prepared by a nmethod which

conpriseS a nefhad f raduci : Il It 4 | £ HYGrogen, alkyl,

| Tpr ovi ng the:”g?ﬁ %ﬁ%ﬁ?’:ﬂ 8 i Bl i o o Bitng of fogen. s
Whefblh &di bihet 32 prbsht. R il Gt @8> Bk Y0 G 06l P Bhbifaont 1o

0

hydrocar- bon,

reaction in a, |agﬂﬁ1%n(§l9‘{d%*lﬁzi htv ent (a) phenol and (b) linear
i) f

al pha-ol gf i n havi ng rom6 to 50 carbon atons, (ii) an average carbon
nunber of  f§0fhd Rethél einy 8Nslairhé i itd 3 WRdreie Rligolandproli cosdivent BasCeDdiélatirie conptdntsl's
than 12 car bogeaieoman and 30 not nore than 10 nol e % contai ni ng nore
than 26 carbon atons to form an al kyl ated phenol conprising at | east 80

mol e % di f usictThe masthoal d ydiirh et] whéreincthe aipdlarkapiotio Goleant &t eitrobishzane; Jtitromethane)/NY-

t he{ al kybko gr oupthyitarmangidb; eetonitriidn eultblanean dimathgisalfogiieef i N as al pha

met -substituted linear alkyl groups; and (2) condensing said al kyl at ed
phenol of s.eTh¢ mpthod offany okscidist for wepreiyeairt alhe-olgfinsthaveAveragaccarban algmymbers of
bri dged condefromti8td®vi ng a nunber average nol ecul ar wei ght of at | east
3,000 (as neasured 23/ VPO) 35 and nol ecul ar wei ﬁg} di stri bL{t i gpf of oa%.

| east ab@ut 7-1.The meted ¢fiany gleclaieiiioiearharginhetiyiaionds copfrisiop &1 figmeerare ot i & x
is a number b& %M 1 and 8. 2. The method of claim 1 wherein said

sul furizing_ agent is. elenental .sulfur or.a | f.Ur - hli-Ng conpound

havi ng t he ?’orﬁﬁ["ﬁthfdeﬁrcﬁm J(?\Wéetreé'l ‘ﬁe ?('Hyllaé'ona'ﬁc?"ﬁlf éeéileéﬁ or]fb ?@%qqdﬁltcg 2. 40 3. The
met hod of claiom 1 _or cl ai : ' | i il rshabORHHES RdioiN

t he furtﬁ%rb'pr@]gg'ﬁ@%d %faﬁ\’a{pcﬁ@a@;ﬁgghﬁ”?@#’r‘gﬁ%ﬁgg@%pﬁﬁg@\?gﬁ rgnfg el ther the
formul a: [ eng lrQinelnd® of Al 'Béidims Do 8 whérbin Sid® Aiefionsié cBhliudiéd ih kne IesstS foP brnacidic
[err] are eac h:n)sﬂfﬁ Cilidalb 256t alafySst it 6@ 1tS MMinke Mebréaadtivn Gitdialkglat fnerein.

hydr ogen, al kyl", aryl, al koxy, aryloxy, alkyl nercapto, and hal ogen, and
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conbi nati on ofg.@al kyl ated phenol and sul furizing agent. 15 4. The net hod of
any of clainms 1 to 3 wherein the dipolar-aprotic cosolvent has a dielectric
const ant of 1greain@thod biaiind O1 wisreinTdaid zaalitelvatdlystihasd fxderpord digmetordfpeiwpen 6A and BA.

di pgl ar-aprotic solvent is nitrobenzene; nitronmethane; N, N 20 ) )
di nethyl fsor nanthdenetrad ot aiof cliime 10 12 viergineaid alkylatiop istppndustad peing; aaolargatiopfgaid
met hod of any mibnottospithiinedr alphaglefjjef less ansdil-d al pha- ol ef i ns have aver age

carbon atom nunbers of from 18 to 20. o . ) . .
14. The method of claim 13 wherein said alkylation is conducted using a molar ratio of said phenol to said

linear alpha-olefin of between 1.7:1 and 1:1.
45
15. The use of an alkylated phenol comprising at least 80 mole % difunctional alkylated phenol and having
greater than 35 mole % of the alkyl groups derived from the linear alpha-olefin as alpha methyl-
substituted linear alkyl groups prepared by the reaction in a dipolar aprotic cosolvent of (a) phenol and
(b) linear alpha-olefin having (i) from 6 to 50 carbon atoms, (i) an average carbon number of from 12 to
50 28; and (jii) not more than 10 mole % containing less than 12 carbon atoms and not more than 10 mole
% containing more than 26 carbon atoms to form a sulfur bridged condensate having &f nu_mber
average molecular weight of at least 3,000 (as measured by VPO) and molecular weight distribution of
at least about 1.5, the bridge comprising a group of the formula -(S) where x is a number between 1

and 8.
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25 7. The nethod of any of clains 1 to 6 wherein the alkylation is
conducted at a tenperature of frogppgkgessppr00 * C. 8. The nethod of claim
7 wherein the alkylation is conducted at or below 100 * C. .30 9. The

met hod of any of clainms 1 to 8 wherein the nolar ratio of phenol to olefin
ranges f rratenBindpichelO: 1. 10. The nethod of any of clainms 1 to 8 wherein
said alkylation is conducted in the presence of an acidic crystalllne
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sol chens schwef el ver br Ockt en Al kyl phenol kondensat en, di e zur Verbesse- rung
der Tieftenperaturfliefeigenschaft H und der Oxidationsbest Andi gkeit von
Kohl enwasserstoffolen - 5 in derk Lage sind, wobei das
Kondensat i onsr eakt i onspr odukt na em Verfahren hergestellt ist, das ein
Verfahren zur Herstellung eines rbesserung der
Ti eft er’?f)er aturfliel eigenschatten er Oxidationsbestandi gkeit von
Kohl enwasser st of f ol geei gnet errR Yol re _f\ddl tivs unfa~t, bei dem (1) ein
al kyl i ertes Phenol hergestellt wrd, indem(a) Phez&la und (b) lineares
a-Oefin mt (1) 6 bis 50 Kohl enstoffatonen, (ii) ér durchschnittlichen
Kohl ensgof f zahl von 12 bis 26 und (iii) ni cht nmehr al's 10 10 Mol . % die
weni ger al s Jddér dpdhl i mokmdi f at one ent hal ten, und nicht nehr als 10 Mol . % die
mehr als 26 Kohl enstoffatone enthalten, in einemdipolar-aprotischen
Col osungsmittel unter Bildung eings al kyI er- ten Phenol s ungesetzt werden,

das{_nj ndestens 80 Mbl. % di funkti ortal RBigkylghertes Phenol unfaft und bei dem
nmehr al® 35 Mol . % der von defa= neare11 a- O g=men abgel ei teten Al kyl gruppen
al s a- nethyl substitui fid loBegen, und (2) das

al kylierte Pherfol aus g?uf € t ejnem Sul furierungsmttel

kondensiert wird, umso ein schwefel vgrbr Okt es Kondensa(Iiﬁll) ei nem
durchschnitt- |ichen Ml ekul ar gewrght Zamenm ttel) von m ndestens 3000
(genmess®n nittels VPO und einer | ekul argew cht sverteil ung von m ndestens
etwa 1,5 herzustellen, wobei die BrUcke eine Guppe mt der Formal -(S)r

unfa~t, in der hl C i gt &igd) assNddn a@rip
nspruch 1 °°3‘@a§§&§ e e eaa o Sagol i vaiam e
schwef el - QEnQ MBtige Wbt wéHftler 19 A 8T@bw. %Xder Kombihiatioas edkyliorterh PRergumzie

Zahl von 1 bbaf%'fa,h,%gm, ttel vorNahadraiktr en nach Anspr uch 1 oder Anspruch 2, bei dem

di e Kondensationsstufe auBerdemin Gagenwart von m ndestens ei nem Cormnorrer

dur chgef | hf.t vigdedhidn nd@Seifnt W d@Epribhe ahbisl B,cbel-denirglas @ipolar-aprotische ColSsungsmitiel eine
Dielektrizititskonstante von mehr als 10 aufweist.

85 .
5. Verfahren nach Anspruch 4, bei dem das dipolar-aprotische Col8sungsmittel Nitrobenzol, Nitromethan,

N,N-Dimethylformamid, Acetonitril, Sulfolan oder Dimethylsulfoxid ist.
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\/ Revendications

1. Procédé de préparation de produits de condensation d'alkylphénols pontés par du soufre, capables
d'améliorer les propriétés d'écoulement 3 basse température et la stabilité & I'oxydation d'huiles
hydrocarbonées, dans lequel le produit de réaction de condensation est préparé par un procédé qui
comprend un procédé de production d'un additif polymérique convenant pour améliorer les propriétés

45 d'écoulement 3 basse température et la stabilité A I'oxydation d'une huile hydrocarbonée, qui com-
prend (1) la préparation d'un phénol alkylé par la réaction d'un cosolvant aprotique dipolaire (a) de
phénol et (b) d'une alpha-oléfine lindaire ayant () 6 & 50 atomes de carbone, (i) un nombre moyen
d'atomes de carbone de 12 2 26 ; et (jii) un maximum de 10 moles % contenant moins de 12 atomes
de carbone et un maximum de 10 moles % contenant plus de 26 atomes de carbone pour former un

50 phénol alkylé comprenant au moins 80 moles % de phénol alkylé difonctionnel et portant plus de 35
moles % de groupes alkyle dérivés de I'alpha-oléfine linaire comme groupes alkyle lindaires &
substitution alpha-méthyle ; et (2) la condensation du phénol alkylé de I'étape (1) avec un agent de
sulfuration afin d'obtenir un produit de condensation ponté par du soufre ayant une moyenne
numérique de poids moléculaire d'au moins 3000 (comme mesuré par osmométrie en phase vapeur) et

55 une distribution de poids moléculaire d'au moins environ 1,5, le pont comprenant un groupé de formule
-(S), dans laquelle x est un nombre compris entre 1 et 8.
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12 bis 26 und (iii) nicht nehr als 10 Mol . % die weniger als 12
Kohl enst of f at one ent hal ten, und n EE%B? gal s 10 Mol . % die nmehr als 26
Kohl enst of fatonme enthalten, in elnen1 I pol araproti schen Col o- sungsnittel
hergestel It worden ist, zur Bildung eines schwefel verbrUckten Kondensats
Mt ei nenp.3%procsds shivbrt Selbibdtbh ¢.HRs RilePkagbrt g sitiuflin dsiialsbuieréidntesthije auoum
m ndest ens 36Mbsé BeHBRET Qi sotitrd 16pbrilantB G foimith SCIR @dns laquelle x est un nombre entier égal &
Mol ekul ar gewigalzt svertei l ung von mindestens etwa 1,5, wobei die Brtcke eine
G uppe nmt der Fornel -(S)r unfaet, in der x eine Zahl zw schen 1 und 8
i st. ReveadireasdonsvadtOa eveRlicatimdtt oulda prediaatian i20dang dequel d'élape do gendensation est
condemsat i orcontiutd dnlh piésancd sippiémantaire e melts unsomenemere sepsisenidpag tadorBbip or er | es
propri 6tes d' ecoul ement A basse tenperature et la stabilite a |'oxydation
d' huil es hydrocarbondes, dans |oquel |le_ produit de reaction de condensation
est prepar6 par un proc6dd qui conpren®%n procedd de production d' un
addi ti f2 pol yneri que convenant pour angliorer |les propridtes 45

; abilite a | ' oxydation d' une huile

d' ecoul enent a basse tenperature et
aration d' un phenol alkyle par la

hydr ocar bonee, qui com prend (1) la
reaction d un cosol vant aprotique diA ‘ﬁgg) de phenol et (b) d'une
@ carbone, (ii) un nonbre

al pha-olefine lineaire ayant (i) $ 50 ato
noyen d®at ones de carbone de 12 & 26 ; et (rii) un maxi nrum de 10 nol es %
contenant noins de 12 atones de.carbone et un maxi rum de 10 noles %
contenant pldig,aFig ifRudt omes de carbone pour forner un 50 phenol al kyl 4
conprenant au noins 80 nol es % de phdnol al kyle di fonctionnel et portant
dey35 nol es % de groupes al kyle d6rives de |'al pha-ol 6fine lineaire
&hﬁ'groupes al kyl e lin6aires &.gybstl-,tlomL.Ipha-nﬂther et (2) la
condensation du phenol al kyl 4_de’| 56— i
afin d obtenir un produkkgda 0
noyenne numeri que de poi , laire ¢ au i NS 3 comme nmesurd par
osnmonbtsi e en phase vapeur) e dlﬁi puti on de poids noldculaire
d'au moins environ 1,5, |e pont cBnpren&hﬁ &roupe de foqﬁple -(S)- dans
| aguel | e x est un nonbre conpris entre 1 et 8. 17 * ¢ EP O
592 437 Bi 2. Procede suivant Ia revendication 1, dans | equel agent de

sul furation est |le soufre el e OL{ le|(s:och 0568 dg'qgg';t gg,s g ‘f”ﬁ

rdponda¥it a 1°%’l““f°6r s%%ﬁ 16g2n
2. 5 & B |
& S .

| equel 1" et aﬁ‘?é °8'8?ﬂ?§' §°§tp est co

d' au nnlns u elit-tars represent6 par |a fornule OH 10 70 pra 15

a_]RZ 5 6 4 Pr‘%gdé sun‘at'\ n@4lieldHqué des r@v@ﬁﬂiﬂaﬁ‘ons ? Q%Odaag’lequ“él & cosolvaR€ aprotique dibdidics

constante diSlectrique supérieure 2 10.  (1'11) formul es dans
| esquelles Rs, R/ et Re sont choisis chacun |ndependannent, dans | e groupe

corrpr enantsg, | Pmléjlﬁ QGAEIa rovdndicitiorca |dad! 1kgubIEe sﬂfayﬂl aprotiquekdipolaire astyd wivapenzéne ; le

al kyl er capt irsthéthane 1o NGty lfeimalnitle ¢ Mactoratrtisyie sulfelanepou dsiimdihyialicyds. quant i te
infdriewre a 10 % en poids de |"association phenol al kyle plus agent de
sul furati og. Pd8éds.suirmblunel Gualniqna des levendicationsll & B rvigradeqyeldos apfieniiinen en @iestion g
3, dans | equent deenabssimogers diajomes dayeacbouk geol8ai 30e

ufre ayant une

7. Procédé suivant I'une quelconque des revendications 1 & 6, dans lequel I'alkylation est conduite & une
45 température de 50 2 200°C.

8. Procédé suivant la revendication 7, dans lequel I'alkylation est conduite & une température égale ou
inférieure & 100°C.

s0 9. Procédé suivant I'une quelconque des revendications 1 & 8, dans lequel le rapport molaire du phénol &
I'oléfine se situe dans la plage de 2:1 & 10:1.

10. Procédé suivant I'une quelconque des revendications 1 2 8, dans lequel l'alkylation est conduite en
présence d'un catalyseur cristallin acide formé d'une zéolite du type aluminosilicate afin d'y minimiser

65 la formation d'un produit de dialkylation.

11. Procédé suivant la revendication 10, dans lequel le catalyseur zéolitique a un rapport molaire
silice:alumine de 3:1 & 6:1.
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a une constante dielectrique sup6brieure a 10. 5. Proced6 suivant |a

revendi cation 4, dans |loquel le soI %?ayg 4 que dipolaire est le '
ni trobenzene ; |e nitronethane,; %&ﬁ@ |neq%ylfornanide , l"ac6tonitrile,

| e sul folane ou le dinethylsulfaxyde 40 6. Procede suivant |'une

quel conque 151 §5ods84/ Qivait Gdelentisatidn €1, Hanstod |d etplysdur kéntitiqaé plom diehdlfe liveles pores
question ont dmprid¥atide ess Aoyens d' atones de carbone de 18 & 20. 7. ProacdW
sui vant |'une quel conque des revendications 1 a 6, dans |equel 1'alkylation
est condui #® Roddos subant 'und quelsencae desreviadision 190D 13; dans lsquelmncrondyit Maligiidlisen | o
revendi cat i onutifsantonmappdremolaite du'phénkhd Itphaeléfiee bné@@n@férlet"é 4l-une tenp6rature
GQaFeVou inferieure & 100 IC. 50 9. Procede suivant |'une uelco‘g %

r evendi cat iténRrockdé suvantda reyendisefiea 13, dany 'a%b‘?"t°°ﬁ‘i'ﬂtéia'h€a“€fh°'b% g unf2R 'gm? e
se situe dansddrhénst hb@ha@'é@ei'"%"iﬂ‘@"s&@“iz StE44 suivant |' une quel conque

d di cat 1 | kyl at
g un catfl ;,ggw;,.sgg.;,, gwipném\ atgy,l? a%np?we e @:‘r :%f& E'%IS.O{” & péeén%Eg M il 3550

a-0 i e groupes alkyle

S.I ulmknf)S![l I Caﬁn pre arérP  fa agﬁo 191 Eoahit&ptdtique Wipolaire,

al kylation. @ u e 1§ f, 6% 50! Homdd 23 ScatoBitt ) uh Bombre
catal yseur ze 5@52 ('s? n%éx il A @ordnint o be 128

RN omes elc un & Uloighbht plds deC26CAI6hdsadol caiborle] pour
dans | eqlel | %ol éahd]\UE‘onﬁ b i AR yant! dnB MrfoyEiRe rldMBrRfEe @0 NIdE S

entre 6 et 8 olé ire %9&65?3@5 (6o rhostHl BarBdAbREMBACNEKRS/aiealy @NitioGltribatios dd.0
& 12, dans le mOiBcufaifd) @tal tmdins dnkison a8, 061 p6rit comprenant Uil igloumsadd formule &fROddns
mol aire du phigpgtie Sedt uRhdibis & vabiromprisa eterieet Bf eri eur & 2:1. 14. 'Procede
suivant J,a revendiTation 13, dans |equel on conduit |'alkylation en
ut|¥fsant un rapport nolaire du phenol & |'alpha-olefine lindaire conpris
entre 1,7:1 et 1:1. 10 15. Utilisation d un phenol alkyll conprenant au
noi ns 80 nol es % de ph~nol al kyll difonctionnel et dont plus de 35 noles %
des groupes al kyl e sont derivees de |'al pha-olefine |lineaire comre groupes
al kyl e | sneai res & substituant nbthyle en al pha, prepare par |la r~action,
dans un cosol vant aprotique dipolaire, (a) de phenol et (b) d une

al pha-olefine lin~aire ayant (i) 6 & 50 atones de carbone, (ii) un nonbre
noyen d' atones de carbone de 12 a 26 ; et (iii) un maxi num de 10 nodes %
contenant noins de 12 is atones de carbone et un nmaximum de 10 noles %
contenan® plus de 26 atones de carbone, pour former un produit de
condensati on ponte par du soufre ayant une nobyenne num-ri que de poids

nol 6cul aire d' au noi ns 3000 (conme nesurd par osnonetrie en phase vapeur)
et une distribution de poids noleculaire d au nmoins environ 1,5, |e pont
conprenant un groupe de formula -(S),c dans | aquelle x est un nonbre de

val eur conprise entre 1 et 8. j-' 20 25 30 35 40 45 50 55 19 1
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