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nor e corrpl 0% bla%sgcrr bed here | & 1N résehq@g,{ﬁgﬁ am %ﬂpgyﬂ) gi?ﬁmﬁaneoasly
@E o) dtﬁt%

At

si hghe inpel | ef®P mdﬂeg,
punpi ng B gssess (Nt [2" ,e? ¥ d prferailly hrm{ W0/ (€5,
fluid inject ou E’gs é?'ét}i feastgﬁoup&tvh% (6.4 Conv 8516 80 witd)er ef or e,
| T desired, .P"P P's 'r?e in Bdlifod s b 8 cAGUTERI! WeRdhiratidl of 8 waightfiabtion €%y,")
Simlarly, if JeSITRlne "RIERS WicH 475 @htisPiitedBho 4 RAGIORDYIIP D, 2nar
frore tur bs'sng ccinic a‘ﬁhﬁh@é) rXu dﬂrrhenﬁc hrikydriaél Cémpsisyedras Reactadl or ona apibeicl atid group
| nt{oduce Cbﬁ Ldnfic 488 | mﬁoyaa)wream)qmm.gm Bt S("1"S bicymientreinb iy theremiest
Suéh thafmn& anE}l £16 IsiRRitlt5d by SNaGhibHORRidIarictidnal groupsi The tfedtidsycarsDe deteringdfram
1, i's W thigheshRwingBatktith EPIved by | ower surface 14 of reactor 10, the
outer periphery of turbine blades 45 and that distance fromcenter axis 41
equal to gne half the radius of inpeller 45 (that is 1/4 of [err] in Figure
1). 10 EP 0 382 450 B1 Preferably, t (@. QR bl efB) of the first and second
i npel l ers 45 and 43, respectlveﬂm/ are m-aﬁ-;r the sane (that is
[err], although this is not critical antE)T69.-@khfPle, the [err] ratio can
range fromO0.5:1 to 2:1, nore generally from 0. 8: 1 to 1.2:1). Preferably,

[err]are ®ach from about 30 to 70‘V &l'o |,,pr{;.fe DJU’E goltrgerggoénu@@qﬂh at

nmost  pr ef er LKPIng Y o theswt,ack vy of
The di st ance® ?’\ﬁé‘é‘ﬂf‘lg ‘?'9? "a' [e( %ggﬂ,?{,iﬁ;?ﬁm
conpri se at e bgl plcallpyfromlto
reactor di ar’r-g‘fa ‘f“§t'°"? R0 TR e e |t %wr ore the distance [err] will
be generafly from about [err] (Figure 1 is not drawn to scale, and is for

t he purpose of illustrating the co t x N&api.nNo Fyreferably, liquid
reaction mxture 20 (Rawng a |liquid height [errl conprising—the initial
charge of polymer 10 and nejsg ca@nhydry }je-; [lsapnm enpi2y+2id t he pl ural
zone turbihe apparatus i mersed i n the liquid to provide at least 10 liquid
tumovers and more preferably from10 to 100 liquid turnovers prior to the

i ntroduct i oNwigskeirdMs BaRESnumbbroMvbrags molcolat Weight efthe paiymenysedsSap- oy ds the sppgnification
"1 qui d tur nAMAREF of it peilictmedre (n units offmg.KQkVEb@nd determinerbly ASTM Migthod D-34). "¢ 1
reaction mxture theoretically conpletely circulates within the reactor 10
(given the reaction liquid volune and theqpunping rate of the mxer(s)). 15
It has been found that the conbination of high total m xing energy with
plural zone m xing, wherein an upper m Xing zone conprises at |east one

axi al punping zone, and preferably a downwardly punping m xi ng zone,
(enploylng, e.g., a pitched bl ade turbine or inpeller turbine) and wherein




conprises a high shear zone (enploying, e.g., at |east one disk fixed bl ade

tur bi ne) enhances the percent hi g?ngﬁmgbzm wei ght pol yner conversion, the

pol ymer conversion efficiency, and the nole ratio of the 20 nonosubstituted

to pol ysubstituted functionalized polymer at the | ow tenperatures of

oper at i on2 ek is hediRbet BPEaeBoR (-C(0)-§ Greups paoasasule bf mdnbunsitvretedcarkonylic Eaetany sised,

bubbl es 5and "zt T ie the creibeilarweightioé the eaaduosatufz@daaboiylint reasthnicused- bel ow hi gh shear

i npel | er 45 Fanekanipls,pees ¢ polydibradomprises poleisattitylenen(@IBY ard e, menauasatyted Carbaylits -

smal | er byeastant foniprispremalpin gnhydiideothe fi/laaatiolsy theoRiprluel aidtpre Rbtaingd inythe fgrmation of

coal escenpdyissbutylbresubstituted isussiic ashydiide dRIBSA dg faterpiped hyte pxProgsian BdnPhei r poi nt

of introduction into the liquid nmass. 25 A particularly preferred m xing

apparatus is one conprising the contin®2)dysaf) ~Fsak fi xed bl ade turbine

(al so known as a Rushton tyf/ifigpel trer—amd—a—dowmar d punpi ng pitched

bl ade or propeller inpeller to previfia-s®.00i&sn)ener gy di ssipation to

maxi mi 78 mass transfer area and pronote recircul ation of chlorine gas

oy on WIEPR Pk SRR B, Y A6 (PG SRt o bl A it

nventio gﬁ&ﬁ&mﬁs&“ YR sqg;%%g; &gﬁtg%ﬁaﬁg il (L vkl 00
e P i y b X n]REQ W

4:1 (e.1g. ,su‘?c'rnomF'@:d}Fet O&E?ﬁai%or Ir’r‘o?t@,nasndt(Z) anﬂﬁf gf at QI eas)t 70 Wt %

nore preferably at | east about 80 (W %etgap.fﬁgg?about 82 to 98 wt %, and

nmost preferably at Leas{ about 84 % (e.g., from85 to 90 wt% . As used

herlein, the [err] rafRo is FELNERALOD € qal cul agadowal ght ratio of the
we'kg/ht fraction ("fm') of pgﬁ'ﬁﬁé?%gﬁai ngs%ﬁ'tﬁg'piréogggt 2\rj1\1ﬁxture whi ch are
subsStitygted by one acid functional group (e.g. one 35 succinic anhydride
group wWherwhemind,as the hymbier slerags melaqulapyeight aidthe BIB ¢isegiin the frmatiarof Shagpsedyplinixiye | d
group wherandSspy No.ds the saponificationplroes of thespredugtanidyre ps defingdidBovRei ght fractj on
("fd") of poFoypewosshal simpkying the abeve dalewlatingsxEquaiong Y @nd ¥} 8o LpIwRer eipLbAviRg
two such dwbelorimancsucioarid funstions qup?wg;mge pongidased to a‘hws%@"pﬁ; er ni ng:drﬁ(,ﬁ,om
the f ol 4s0wi nBheetifraactivsringradipnt ("AY3): forgpredyctambsture {5 \caleyisted frpm theyfollowing squation {Vill, ; |
(y) 45 wherein "y" is the wt.% active ingredient (i.e. "Al") in the product
m xture of the polynmer substituted with at |east one acid functional group
and "F" is the functionality of _the Hlsﬁﬁuct 'x&ure (that is, the nole
ralio of the noles of acid funcfforfa p§n$'9| the product mxture to the
mol es of® pol yner used in the reaction)s The functionality "F" can be

cal cul ated fromthe expression (Egq. V): 50 55

[err] wher i n. [\orE lis SvolohtSr MY BldGict AlkRFALRpITRNE Wls Mo WO unitictidnBiReRIyyrigEIn
used, " Sapfge M[\ﬁes. %I'lﬁri W tgﬁ m_dnﬂi%d Syniak R termihedt Vitea PrérRtiickaphit Xdchiiae  The
units 055 Shzed polYther EdnipbRb{ 18 Gopdbated FrbiM! thée tuficiEnalizel pplyméraiia colurmd chromatog-
EP 0 382" 4 ghy high BedsubeSlidula@nioRBBGEphY [(HRLEY, e  poker- 4066ehen) sugh esi Plarisibk Absorbent
ol 8cul e Of) g ARK NGoRtipbiyRt MiinikeR b GMOAl Usingr £ a0k-potdr hysieckrboanalishe such dsshexene or
nol ecul ar WelokHRneOfn thé) Collrieniaigaplat lechnigas:; texunfungionalized tralymer s sflectphpnd its
exanpl e, whgght is\@teRnihetTer the GRS tesledqupahey veigh ot yrifusptionglipadmolyayagis drtgrmined by a
NONOUNS 3 Uéafibrated asalyficak vibtbatory @al taa at reftastiver indsw sletegipre Care g tp $00se fhe TE‘P'F' fd
ratio of téunprsiian elvlion velume abrrenriaiely to pehierpoefiicianhsepprgfion.Jior gxampls, uso of 50 gm

pol yi sobut gfl ReiAsAdsatbert. comainastje 8i2% 1 ¥ 3 5l glage cRyapTAER founl 4 e R T

t he expr essﬁpgﬁtio(\@q_PlB\ﬂA)prodgm. mixture sample sizes in the range of 0.1 to gms using :_xallqne a(sm Zr; :su . .
[err] wher Adequiiespharatien fshindigatecy by e GRPOAANSE i H?aég”a 0(::;2% R e Rk ogluct
i Xt ur e 4of uecionglizeds Bﬂ\é‘t‘?'t‘iﬁ’f“é'ﬂ'“wf‘?ﬁ'°%u'8‘§;e d op Ay i}ZEga ar ﬁ%ﬁféf{& pf’ggsrubod s

e th

the functi ooty yopd forfeoniardpp Ao P STHIT .@bﬁ:% e of fonGiioh e

i ni i ) i hi eci indi sen i olyrmer.
succini ¢ a P P:gn% ] I‘e-Bpi e (el éﬁ:%@gnﬂlﬁglsﬁ A2 vy Ia'ﬁicﬁéimmarbdh golyfer
expression (EQ. Vikde oehftl Xﬂ?ﬁ}ﬁ%ﬂ rr[z?erﬁfﬁbrﬁbl} Bilod3t BHREF 809 RIgA6M 81 to
ol ecul ar nd most rﬁfygratﬁ 1693 Sholi 3% .gffPJnUBé {o0%P fwhbreR i Ceeesion MEkisibhby as
and Sap.® éte;imﬁ'e&"h th§?&lﬁin( ~atlon nunber of the product mixture as defined
above. For "purposes of sinplifying the above cal cul ati ons (Equations IV and

no pol )ége;élchai ns having three or nore such acid functional group
substituents are considered to be present. 25 The wt. % active
i ngredi egt wherdth )"er BRI A" BeQeUstinedi asbverin Eqeatiaral \C ahdaVidrespedively-HEhefregcpesvdf rijs
equat i on ( Wivbritidn has been surprisingly found to form the desired products in high polymer conversion efficiencies,
even at the low chlorination temperatures employed.
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[err] wherein p[err] is the weight of the product mxture sanple, and [err]
i's the weight of unfunctionalized pgpg®gs460'B8f he sample. The wei ght of
unfunctionalized polymer is determ ned via a chromatographic technique. The
35 unfunctionalized pol ymer conponent is separated fromthe functionalized
pol ymer vi a CieUssiin Chir Ratiott axgjused chpiein isrintériderh toprefes saithe nhuiltiglidatibnciedyeterbipined iy
(HPLC), Wi trhultiplying trerAl v $6) fido @ rgivers productarsixtizie dimess the AvfAtstiotimes 01 Thersforesthp AL Batio
Conpany), asameasureost ths degrea tmulmﬂ'ghagimrpﬂpbﬁathw @r@&‘a‘ffﬂlﬂh chﬂ“‘t?@ﬂPdshMél‘f“@sA'
hexane or candlaohigh fufte rativ.rwhidhdis dlesiradnin tha rreeeIsoY yghe P’ put """t“’es
unf unct i enairepaeed by dheprecess ¢ tig Investioneshouldh gospess aWé °r p ' @%%%r ‘Q
HPLC t echni2¢eor highes). mfegﬁlv ap feasgt A6{1 o8- forA- T2 RO b F?e'?’ef?’gb ’ﬂétt' !écf" 9‘

40 cal i br atReeferapinatyaaptdp! @@+fom 4! todgith g a refrac 'Ve:{}era%?)%lsg%ﬁa%e%ed by

approprlate? Wﬂt‘ﬁéﬁ‘i‘"@ ('ﬁf

?f Flori & | y es:{jlhin%b ﬁro 1 ure)ijg\g}? @%%crgé% i3 éﬁﬁﬁment
ound to be F“"6° fhgrre 59 Clt 18 ¥daitieRt RoMTEHeC

Care is takenThepredyeiguidurps,pre Véh"'?f 2’ "t'° d
o8 c'e 1 } |°/U ﬂ?ﬁbssqﬁ'ﬁa

sizes int hrga vﬁ thg Qauﬂibs%r&gdl Enf M Fe produel mitlid€ Biithe AASKBALUMBIRION is
separation J,e T%I SR ARG froin fl‘grg‘gacﬂn%ﬁd? pfid’ra&filtrﬂlﬂn \oh bt
succeeds hged. été.ﬂ'] .|b rpd?:EIYrﬁ'ﬁtﬁreQQﬁ\ta'iWQH rigedf $tdé) tas Galows: RS 25aeniced the
spectros COpya o Sthroland M6 réelifing@aAurd & plEsHIR B igrbisted cortfcbettaberwbich tsor
the el uate fg, @e?nﬁ é‘d I:thl%ooil%ﬁﬁﬂncﬁ) k@S the resultifgsaaimmop in Crertase ofi tiegcepiplige Bibe is
Upohzcorml S @xd?éssddhﬂ LR o wiluim@esVdetimbntSrpletive a6 thaowoluche| af diec produch mixtien samplef
functi onal i gRsloyealsamples of ffeciraiuetivixture tinchepiirentip sishden tirtre therreastion zona i RipedP & s
charact epd zridnithdawabeopdtivbtherimednsocar bon pol yner conversion effici ency
("CE") of at ITeapioduhoiduredSreparsd by ther prbessats] tis inverttiemwill bg [9enerallp gbayacterized eraom
81 to 50 95fnctiametity TES4f lgss thareabaid] 125.28.0. frera §6 tah? @nd Bayggypisally from O fp 835-¢ o0 90%
wherein the cOheerosissmf thisfinventionsgn pleo breerapleder &oiPBRATQ Hé‘ sé 'ﬂ%&t PE?H“ P‘r]
as wherein bwsoawwvl‘wbﬂlttmdéuwlcdéﬂ|°hE’I!PV‘HH?)9'@d‘f°hm ? ; d°f g ater
respect i vel fhan Fhaut haoeeskornl-3 130, |"1‘?(PeWP'F9('J¥1 am 514 0 scﬁ?tﬁ?'?% ?? SilavaRA it
form t he deBelyrasy degradatiniby-profucts. g mer co version e s &) s“@gt
the 1 ow chi or ihaetaiy SrfRges @"‘ V gm'e ' &h 4By
“Al -Ratio” 8?%@ ﬁé?fgl?qlﬁtlff% | a 5f a Sod?‘f ﬁa 'aPBast about
pr aduct OEt B?H@ § Yﬂﬂ P g%pl 3‘} al é)gn rﬂéWcﬂSrﬂ (preferabiy By
times the’[ é?@ in ducm ﬁrL Hixﬁlrd)% h aBaHt BifeRtiva fto
the degr ee prow e roi‘r)l‘l;I g MQI d’h‘\gtpelml& H‘rrﬁaldlcsanﬁ#m@éMﬁeEUBp kifledstiboR @D @rol %ed
by a high Al 2 atob Fol mbia laRd me! Siéterbily dEBast @Bbut B0 tnoRe, (U AcBl ciorihdie
present inv '{ od? 504 usatcndm MixidfeCRmporiing LR mBr gltert fhén BBADT @F0S Cofant frnage
i nventi on, F&graa or Mbn Abouf g0l 0., Whiledrhixihg BB treattidh: rhixt{nd. i) thef absenc® oDanl inerb
20:1 or hl gta,&wem atrart | @y arerdy of eRas 02885/ (4(HP/1D00 dat.JotandZndie Preferblp 6t Idsst 1.9V0re
pr ef\erabl y g lifBb gaty)aind for @ Mifle SEifidienpo @fceiia b lpylymdr comvaision difidenty ¢leat lpast 8% end -
4.0:1 to 15:3dorm 4 PRAE MR haling SrLikles atfisastahout 62 iat/% tahd:cqptaining ipss then abeptd.05 vol-%
[ nvent i on wishdiméie. preferably also characterized by a content of sedi nent
(i.e., ingol ubtre dng-chaio tiytedcarby) eubstitgtegdvinonsl and dicahy emma@rﬁ'%m@" d’&i&‘i?f”da"c"
m xt Ure and wiih thatiistant moness inky Recuseds ppr-secas-Adellives Tor Iy @ﬁa""@f°"§ te"“ed'ates
m xture) of t pwvde dudiived sGB a9 dispersapip & biprigaling dfieand fuyejsy $P° 9 rg
preferabl y |impaved perorpame P&QPP%%@EWWn?"“*"F?f%F'@ %"E%FPI gP"Ef‘é‘ mance "Pnp
equi pment , rrepgsih gRAtrolgle Q!rﬂ?P‘f‘%ﬁ?Pe‘?ﬂ‘f‘%i‘Fe e ed Wit Q&sﬁt& ¥Bho-2pd
di sposal #f thBesevaynd the BWF‘! Ferigining }!sc o m ans well

vol ume % Sedqmth it ﬁ%r 1 eL&:écﬁ: ?f I mveht' %Eer 'tﬂa\ﬁ?daﬁdtﬁr}or' example, it
al e or oi
oﬁ\ﬁ

det erm ned ro Gc%mnttﬁb@e in§taebd, the reboHdR
prior to fil'f Péi:luﬁ?ﬁi asc? rther & duthad @n taldBhoR rPARbIC Brmine,
mxture is i mV&englaﬂ J an hS%v%wﬁ'eﬂ%u@l futhidEreactiond! ot taried
added 75 &g 8 lP Qlyq rﬁlﬁt?r lltlb eﬁlf&&fn@vﬂh @n ﬁb@ﬁﬁ@utﬁ’hs&ut@ﬁ@dumqh any
centrifuge tgf cﬁlﬁlnn'esh yafdGéh GRS b UABESlocPinsdrEI0d FpIS- O ticaRébxytic raLit ertartthibat
resulting s é\;rﬁélrprekéht th Bedhtac Qhe prodilte mB@RS. Friaf g diltérith @ Femoteh extlimem priss d@ durther
units of vol Jgioe sedi ment rel atlve to the volunme of the product mxture

sanpl e enpl oyedminsatmpoRrdskefiil e nileaghiictreariants tor eoaction wisle the ihydsecatby! sybstifyted MpRo-
from the reagidarbéaieadty matefzispmé these @niving iatjedstitvwai reactivoBRINC WA P+ P’(S'Pary and
ot her means. sebbhearp Ml Qloups. Xiiey incladeppaiyatitylend polyannings o2 ic@srreigrpbly 1540 (g ehp 20
will be genel tabonhonacindrii oed, bipferably ntst 120angl mesy preferablyr3 foo §'“99?arft°£ﬁdﬁt“‘°
1.25, e.g. fromO0.6 to 1.2, and nore typically from0.7 to 1.15. The
process of this invention can also be enmpipyed to prepare | ow sedi nent
product m xtures (e.g. polyisobutenyl-substituted succinic acid or
anhydride product m xtures) having a functionality "F" of greater 25 than
about 1.3, e.g., from1l.3 to 3.0, nore typically from1l.4 to 2.0,
cont ai ni ng decreased anmounts of pol yner degradation by-products.



A particularly preferred enbodi ment of the instant invention is, therefore,
a process conprising contacting atgpy sgausersat ure of frome60 to 220[err]C a
reaction m xture conprising a polyolefin (preferably pol ybutene, having a
nunber average nol ecul ar wei ght of at |east about 1200, preferably at |east
about 30 #bleélle. FSe BMINEs raydib dipdridapylfamines or, lﬁ@@ethmdrmamm“mﬁdm'ﬁﬁm%?“@’ groups,
anhydr i deeyi tiydroghiroups nasogagroupsr asfidsr iy niflescand imidazeling p upsnHydery @mings with 1

chl ori ne geBshydriypgrblpes, frefevebly hior iydnaxycgroups are partieularppsefyl. Reefprred amipps aro"aliphslic, ¢

ef f ect i ve satwatpd awinescindiydingtt@s®ef the genepal faypiass of chl orine per nole of maleic
anhydrigle whereby at | east about 60 nol % preferably at |east about 70
nol % and nost preferably at | east abgut 90 nol % of the total chlorine
charged is charged at a reacti i

about 170[err]C., and no?‘eﬁBEgIC%nr)
160[err]C., while nmixing tR& reaction I’Fe absence of an inert
sol vent™at a total m xing energy of a . 783 W L (4 HP/ 1000 gal .)
(and nore preferably at least 1.97 w L (10 HP/100Q.gal.)) and for a tine
sufficient to provide a polymer conversion effici¥rdcy of at |east 84% and
to forma product m xture having an Al of at |east about 82 w. % and

contai ninQiLEeSk HIH AR ard ifdepeidthiy”8efR@d B the ghélp consistiligeof|hgdrggenGi to Cos
hydr ocar by bﬁﬁrhﬁc”écﬁéi\almmﬁ radidad; 6 ﬁ&f@@"@“]'@ t6LC} dikylamb eadicals;SC2pto @4 ysiebxy n
accor dancgmmol dikylehé rddiRaib;odhl 1 BCE:3 SallkyRipinb €C-Uts i, alkyisne salicalsisaneddetioteinyBS dabr

| ub¥ Lcat i Rgdiftinkify camshs Haio‘rityaithaformuﬁ ermedi ates to provide additives such as
di {persants for lubricating oils and fuels. Such dispersants, in |lube oils,
pr oVl degi nproved performpgce propertes including enhanced di esel crankcase
| ubri cant performance, inpr dep t ntrol, lu stability and
enhanced resistance to 0OX égpezgs <i'1(1)'he recove?? of the product

m xture containing the lo chain h car byl substituted nono- or

di carboxylic acid materials producegdy the process of this invention can
be acco#plished by means well knovvn to those of skill in the art. Often,

h t t h
(0"be usevtmsngl rd@*;gg%%‘ é‘gérreigﬁ ;;if g e [l opi e o
0\{ 0

In these |Rﬁ%‘?’é‘?{‘b% 4 g ?‘1';% Rt gleBtth g,;,df|5vw(; ggs@,g,laer
{' t Pt ¥ HinEmann6r BRI isvide

redgent s 2 %tp
basi cal M4 | q ﬁg?E"e WE aPEHs'i‘ ollé/ pri V&aBondiM? @MinG \grolip, fprdtéréitty at
reactions U‘Eﬁ r%u&r 116 G lbe BEMNA 1) 5ol ki 16ast dre of &id R, R,

general l'y T S35 16t R inf¥orhuid 15304 Badt @nd @1ER\RE', BIHY or(when Gadit ed
chlorine, a0§d a@ran’aMH 513G, Efthe USsRlpkéfehbe hmiie 'l -thed batte darmblesc wiei ¢
acid re t:% nfod BY F6Fﬁa¥|a Ip 8ndlUoMBIR Bl loast tvo @hdry &rfline grbps pndbatiezst one, abdpreforaly athe
filt t,gasgﬁ,pggv&c&.ggy iR grpipsor to further reactions. 55 Am ne
con%aunds US @hadpleB Sof Né4RADRO pkiné | compaziadst moltide: ficxdiaminsethanen 1/didiaminpprepane; 1.4-dia-
hydr ocar by hninsiishé; £e:disincieane; paethyling aminex pichcesdistiylene trisming) Wethylepe tpfgaice:
cont ai ni NQteRéetiyAs pentaiiner priyptopylenezamined seph @a i 2;prapylens, dwgmrrqqﬂ-r(w-awav'@e@@w

am no gL ugigl,3-flopyensiriainnetaN,N-dimetilykid-dianinapopgnginty, Hé’g@@m'@etw Pylen E sy
to 40 (e. gdihytroxyady)-t .@prar:vle@ammmeaﬁe?rkcwr&wlaw'"z-o"*’ geyid3 F’ ‘*3 ?“6'""1 .
and nost phafayméahyamiomethane {THAM gdiopsPaRel o mine; re;

mol ecul e. zrmw"@zrg;mw %wm f&t?ﬁ?*b E:: o V's H?JW nd'
ami nes i ncl uditheg ugafuh @min i
groups, “hi &4q heterocyelig "f"ﬁ?‘ﬂa‘"f punds EFBG fmidazpl I%(bxiilﬁga"rarr nes V\ﬁ{?‘ﬂ &th@ ydl‘rioxy
groups, prém@#a@ly 1 to 3 hydroxy groups are particularly usef uI Pr eferred
am nes are aliphatic saturated am nes i ncludi ng those of the general
formulas: 5 [ERrL (1) 15 nd R'.. age indepegdently
selected fromthge group congistin

o] ﬁyarog [qER strai ght{ or branched
chain al®Ryl radiplis(CEgypi ?

err] al kyl gNe- (€3 )s=NH et rH hydr oxy
am no al kyl ene rfpdicals; andq [err] aMk ﬁo [err]] Rl kylene rpdicals; and
wherein R'' can additionall nprrse a I ety of-Lth for a<* 20 [err] 25
wherein R is as defined abo®®, and wherein s and B2 can be the¥ane or a
differeng nunmber of from2 to 6, preferably 2 to 4, and t and t can be the
same or different and are nunmbers of fromO to 10, eferably 2 to 7, and
nost pref ermabiloi pd aidop, Zre thé sdmetdn diffgrent aidsase aeh intagprs °§£ﬂ'ﬂ bio 4 and : % °
greater thaamdbr diffeventisreiare oach IBegbrscof frem (1cta 8¢ Nesrfimiting examplss of %rc'r é’ﬂ'"?%'&? ugg 2
R, R, R", s, s'", t and t' be selected in a nmanner sufficient to provide
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the conpounds of Formula | with typically at |east one primary or secondary
am ne group, preferably at |east tvweppglagpRsyBPr Secondary am ne groups.
This can be achi eved by selecting at |east one of said RR R, R' or R"
groups to be hydrogen or by letting t in Formula | be at Ieast one when
"R'"", is H Qentddeen initazolide; MoRaninogling) Spisseho.a Camoacial amiyturasrioh amine oteppounide mayst
‘preferred aivanfgeisty be usab.oRoe eXaopieLdna progess 1@ Prepeing alikdenecatiney invelyemifegeaction
contai n at snaikylbne diiliger (such my ethyleneaiichloirerys pwpyleng idichieride) withanmopip.vhish dgselsip Ry
at | east t homplex sixtucnd allkyleraramines wheraipesirs Bhaitrogens gredeinesl by alipne gseups dorming such
conpounds i cembowids asidighvitne friamie.tithylenetstraming, tatrAetypnedisaiaine 1""45‘15‘195" piperazines.
m nobut ane: Low, @stitolyfethyloheaming®): OOE?B‘PLV@% PUOTaGIRG ¢ 5é?n7rﬂ§5°9%’lj€??f“sd °’ H? %6 gailable
triam ne; t@h@@ﬁsﬂl'\e%@eft"@@? naffies gich pd Rolyarpin Hen@'g@ﬂ‘? (t‘p"; &EM‘ %) et
am nes such aYsefil amingssp|inciyde ea'vefelindens poly “1'“92 S d’B ‘3
-(1,3-propylene)triam ne; N, N-di nmet hyI 3 di am nopr opane;
N N-di - (2 am noet hyl ) et hyl ene di am ne;

di (2- hydroxyet hyl) - 1 3- propyl en am ne yp yl

N- dodecyl - 1, 3- pr opaﬂ %@ EP ‘Y‘ry‘d‘r@ #&N@Pﬁﬁ?@ﬂ Fug{;} THAM

dllsopropanol am ne: d| et hanol am ne; tri®ethanol nono-, di-, and

tri-tall am nes; am no norpholines such as N (3-am nopropyl ) nor phol i ne;

and m xt Ur egpahdlii o @9R@uUNnds include: alicyclic

di am nes suclh hgé,)gdxaalgfgfn{oggr%r@d;%tf?ﬂycl ohexane, 45 and heter ocyclic

ni ty ogen corrpounds such as i'm dazolines, and N-am noal kyl pi perazi nes of

thsvgeneral formula,(111) err) 55 whereiQ [err]N\are the sane or different
are gach int bkernen—léOoallkyheu Wza} the sane or different

and are each integehs of from1”to 3. Non-Wjnmiting gxanples of (gych am nes

i ncl ude 2- 14 EP 0382450 Bl pentadecyl imndazoline; N-(2-am noet hyI)

pi perazi ne. Comercial m xtures of am ne co ounds may advant a eous

used. For ewbamplmd hapmeaiyerobt tos4 with theppraxisign 'f“ﬁqﬁ et alhtee &ﬁisﬁré@sit 79)? héy

react i on 2of frem 640 RS: a0t B igip ipelyyaleat setuated ha%w redisel °&,f‘5§ f “ X

di chl or i de) nugtienofsHReBkens onipa R Aoy tpresonag q{g nh 'P " ma '° gnd

am nes wher Ehenalkyiene grouss i pithererawla ('?9@' dT‘*Hetl?sH P T‘"@ R ¢ ?"E)s °° ' rm Ag

such 5 corrpB'@f? 'V§§°ﬁF%'P B tr|
t eficaet hyl ene Yﬁgf H?'g?ﬁ{ Qplsqa ﬁsetpf ?:PQF\}') f&h ve,% r%l 52?%"1‘{,'33*’325'3:2?; :;3

pol y( et hy¥ efe elBitile: on§ y o s BLQIPD Ry RFBGHd ©
ar e avai | able? poly ro gr 9 mites hdvinl YRéthddem oular weights

" Pol yanmi ne ga%ing fro I;l:_‘zly kylen iyarHﬁ& btb c3RmBREINAhvafabieNgidUds be
pol yoxyal kyfRERP eﬁomh% Jeﬁe?so §rﬁ“cé? e e idap e s bl WetkiminahoF ¢
m has a ve'u 9%%&%% 2061 TREST @5.abl y 10 to 35; and 20 [err] n

a where AiaRonaPantiies Geful inlthb HebeMiiivbnibi&re BésaNbed inaNS tFambt 3448:443um of  al |
the\as i S f I Od"pastidufdrly’ Qsefl Gladdr & fainad by tR5pdiyamitio Gand eolaldd, amimesl dRclpeeddn co-pending
pol yval ent  afidiiNa! €845/ dile@ ONbivdniar B@ Aiog7 iwhioli conppris® reaetion Erodistmofat paiaming énd g
t he number prh§H&ShmsbuﬁﬁﬁmmuﬁMﬂngmma:p is represented by the val ue of
"a", whicg is a nunber of from3 to 6. The al kyl ene groups in either
formula (1V) or (V) may be straloggt o?] branched chains containing 2 to 7,
and preferably 2 to 4 carbon at e fiol yoxyal kyl ene pol yani nes of
formulas (1V) or (V) above, D@ref@ra y-pel yoxyal kyl e(eeI i am nes and 30

pol yoxyal kyl ene triam nes, may have average m)l ecul ar weights ranging from

200 to 4060 and referablyfrom40t 00 ref re

pol yoxyal ky|vdee p&s)fa'ﬁ‘r AEQYgeRcY | . D”Z [ﬁ BJ D% Jgéga n?igé%att%ﬁ“ "ane

di am nes andjlf{ef?é s ic, ¥ Fbé”ﬁﬂ |t% c%ﬁ rigdrodY the acrylic
P h‘é%lﬂt@%p@'&&npound of

RN
wei ghts ran 'EH ggp%hg@ )
commer Ci a' ' |5v[:| 154 HlolHbnt 5o é’(é)fs the &ta-EyB BompobridBt fohiruiahaf  er son
Chermi cal is rre Wi haﬁls rABE or éis'af oRYc TR rhteriah 623 Qikerlyt 4@ainic
D-1000, D 20 v hfcb g SAD0BRE 9SIGoHb- o BicdrbiRylioragid @faterial to 100
i nvention ar é%:.gc aa,h) &5 Yo 975 Bathﬁ&allﬁfaM\"—to 46} b.g. A\ i@ hbur< urltibthb Wesireds fradunt of

class of amgs ETHe HodiRg isiheraraisly Efvieatodtho aavbrmiernatitingot Inides cbr mixtures of imides
co- pendi ng, Sﬁ.&'a?f{ eAOrathdr tharf! @Rided iahce SattbloReantdA rrate ,of HROF, orvdidcadioxyio repid  material to
feacti on progiiisnsOdt amifdClsywdilias @hedsiitbr autiealiiicapactaats lescrisadthareint catl very 1pRSIFAELIHT
t he formul a: gepending upon the reactants and type of bonds formed. Generally from 0.1 to 1.0, preferably 0.2 to 0.6,

. 8.g. 0.4 to 0.6, moles of mono- or dicarboxylic acid moisty content (e.g. grafted maleic anhydride content)

9
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40 45 [err] wherein X is sulfur or

oxygen, Y is [err] and D9 are the Epad?m(gﬁ ferent and are hydrogen or

substituted or unsubstituted hydrocarbyl. Any polyanine, whether aliphatic,

cycloaliphatic, aromatic, heterocyclic, can be enployed provided it is

capabl e ofs La@h;ilpageqawaﬁm fileeopilic ydattant,deg! aintne biton @xampts, sbebid.§ yolapf aipemantieg

exanpl e t (haviegawb piirydry gmineigrofps GGddj equivetbnts bianiteagenyrenimelequiphie Pretsrably wprYl t FonBYt

fornmul a Vinto ®mbiniré bf ériidest dntl droidesh thayrrodgetdormed bIC(redipting ang mofecof olefin with sufficient

t hi oacry| atalictanmelrideotopadich mbles ofr suadinic nhydriph graypg pes male plicelefin hp- preforably dhg, ¢+ h

t he nono- pentaminecia urdiy Bi emeunt siffisigntdp prayide Eb°5‘ 0 "aF‘R'E IQW '%hQ’@P?‘ﬁl (’S"°5?1 AP

by heat i ngnhag¥idgimoietygierpitragan eqyfyplant ﬁi a“!!“‘{ o Lo §

di car boxyl i cTriglydsoxymetan); amino methane) (¥ "a orm

1| e unds 3nd

a

175[ err] camldg%ﬁe'%ﬂ qr snebwpa a‘f"ﬁ"’%as

amount of bggap%pxa;tglnq sau; h (T%Jal'bg lﬂ)gﬁt téoomén%yor

f ormati'®n of m drox un% Jark BRshoR ¥ des

and salts?® A lE?B‘ ansh nd suc a'b '° y ‘t]dﬁ gﬁb |s q{el Adst fofferred

equi val en ? 8 com (ﬁx ds3 u| lchrbuﬁ b@ rTcluﬁe BipRE %ﬂpl@dﬁtﬁﬂ@oﬁélbed

herein cafy B eﬁﬁhasnyama U6 ThERCARISCAAE duDeveRsh in

bonds for g El%ln c¥l ofnﬂggi:b Jfort Sarkpld) thd} @h Bb BMs)ituidd Br LiksubbtiGted.chigierel.of t O
NStanchéd Halndr RN ichaimed HosiY. Thpical BIESHENS tare( dkylne giyedist @dh as

0.6, mol e

mal ei ¢ a”*&iﬁ hl Gy oD BloBiéne ghiol, trimbiityibhe Rl AYIdRd. giysol,Lune dolygheo! seciuasvditienene of

nuc\\ eophi |gyeoll Figthyieidiglycsl, BirackiyleRe glydon rdipfopsisl glycoR irperipylenebglyrol, dibatlere glycol,
peqt am ne t&dﬁ@\éhé\@y&owando&mmwena@wm £ Polyaticylanedighfcole dpuwhich trereikslonsf radical eantgian

per—Tol K¢ o) twb % dbbitfoRFtEdatiun aiemsl Ctrdr asaful/gxiyhydrin lootels iriclitieighecetsl, mendmepthy! ethey

i m des, t he gpeerslpitadratimacidoytasrgtbritali trigpniaengthiitel] &10ciihydroxsiesric\acidihe; ehyl |°€P’é}f|t

mal ei ¢ anloyrdingldrotysteaid dcid, 3echiowt 1o 8-propangdiel cl.-hutanedighrhuiaaedi E\H‘ng jol. oty

ol efi n, i .terahysirexy eenddnb.yenttiitol, Brabitod sorbitel: ﬂ@"ﬂ'@‘ L&-exglohgranegioly U é’

provi de athydroxyethy)-evolokexgnehbs-dinysiroxy-Brnitreputages 1 4r1’6(2 d’@f“@ﬂ’&?ﬁ?f‘ t"é? B'Fyd |-

noi ety fpersueli B Glyeaso.cHENNPS?: SAANNGSP. B'M‘@’%HW é angd s Ilyl

met hane ( Thyiyyetuhamiee. e BYdeXVRIPRYA af“eg g ?"(‘Jet bic

ani des, i ralegbal apgd s@@t‘%r’“ N Q'ﬁ%hm’('?q“@ V°5‘§ P qYHe

formova(ﬁ"P"ﬁﬁc‘ﬂ‘?ﬁ‘gﬂ ds andfl? gc%?gaé(‘%éf : QH *Eh@o?ltaﬂeeﬁﬁwraﬁgsuc or

exagpl e, in Wekged |tlf[|0§lep§:gp ’ alcohbls containihg A UsHICinfe MBY
al so besoesqs%p@r oL n%: W » Ls eu@étglﬂ aqj?cﬁbﬂarbdﬁ rc%.am%ﬁ from eight to
substi tut aéts%Flf)%x Qfd BkE, rs'teﬁch &l linblee Xkif, Y8R ¥nbicCRIa s wnd s
such as ”D - sheh phrdiify'esterifid S&i}lﬁ b ol GPTING ond- KRS B6IBitoR the fnoas:
phenol s an lyE8tof -the' tbn abé{&yar diyeerdl e biSaralé ©f sditstolerd the rdedcelocandite of
hydr oxy £ ﬂﬂ Ui tabl'e polyol conpounds whi.ch can be used include

al i phat c po y,ﬂam;eu Gladd GQ68 contaming addabs GroUifoss Prepddédl feonr diphtiaibicaiiels gerdeiringtup 10
hydiaxy| g 0MPSerbor AR, aHiCeaPeialy oS Evataiing TesediovEsr @abon atofrs. B dlassLaf alcolols
chem cal CrERRS|dhcordl, ohy@HiitoR X Rtdrahritdl,n dijentzarythtiiel, Sripostadryterticbdglugonic acid, glyceral-
unsubst i t Udhgke, uaskes @dbindse,uTThepthaedingl, 2, bheptaodrinll G2 xhexansiriols t1 2drhgranetiithal A5as
desi r ed .4 Thdrhriaiol, 28 a-abahariohn 2, 3dhiandtrioh ¢.24bytensiriol, quititiacids 2,26 fatakahydropethyl)-
propyl ene glcibaxhnol, tt 11D-desiaipgiotand digitalase | The Bﬁ?’ﬁ/PfélP?éedq'IW‘@Mhaﬂ%ﬂ'Fﬂh%W 'f“?%ﬁtl '°“§tu0h

as di et hyl three hgdrpadroups andemhyflf@ﬂecgwo‘ge@ms a’@@?’ﬁ"é’@f hg’P’éﬁ ene
gl ycol , tri prhomsbesialy prpfpwest clasgiohpaiyydislogh 8'1 pre'iaf' | to 6
other al kymelgaigin bt ag‘:g@ P‘é\ﬁé" . s} d | e°' blg 1 8 ca,,y
radi cal 4¢opoms §ad beying b i hy ’%‘1' hr;é‘;g ! ll)%

ycero

pol yhydri c 'da!"‘@%G'F@mPr?GF tft‘EPe’
| ;’; géi;f*"“ A f‘if bg‘é’* % W%&M

goues

carbon_at

pent aer yt hpp@stiol. g d
9, 10- di hydr gx Et"’ﬁt%f u ||yeQ%'

g:dﬁ Ghdve |I|ustﬁat oOdre contempltodaaiithg ,
pi nacol , ane erythritol, ar ab| toI sor bitol, mannitol,

3-chl oro- 1 8ci%% g

50 823"3' ) @
1,2- CyCI oh&X 9&?&& Qb Qf'seve?al ﬂnonRmethods as illustrated for example in U. s.
hydr oxyet hyl, BEJ f}'a\?b{é:ﬁr i M L1EX0e Bordled, Eifliai tt@En®, nitrogen containing adduct, as
1,4-di-(2- Qg ﬁ&%mgg yI) benzene t he carbohydrates 25 such as gl ucose,
rhammosegy, na ﬁﬁyanﬂky WRIEIbACR)reuted uithl thg akofesbio oag climimi hydrogdrizn susttuted @1enay OF
di - (2- hydm&x@&i‘h\/ d @dEten® , to tférm- 4ddudry theindsy Rrampg-2ynethuk inpsopanol, p-(bsta-hydroxyethyl)-
N, N, - di - ( hysghiidex paininsh)propérvy,| Sansict-tpropaecl, e-epiob-g-methyldid-rieraga-diel) 2amiBe-2-8k 13-
styrene, N phbpeHedibl2- MyDstenygtosypropyl)-Nebejeamino-athybipieesazine.s tiydiogymafyhamitogpgiane
nono- and pol yhydric aliphatic al cohols. Included within the group of
al i phatic al cohols are those al kane pol ygl s which contain ether groups such
30 as pol yet hyl ene oxide repeating units, as well as those pol yhydric
al cohol s contai ning at | east three hydroxyl groups, at |east one of which
has been esterified with a nono-carboxylic acid having fromeight to about
30 carbon atons such as octanoic acid olelc aC|d stearlc aC|d Iinoleic

o Y o



A preferred class of ester containing adducts are those prepared from

al i phatic al cohol s containing up togR@ 3ggaakwsl at ons, and especially those
containing three to 15 carbon atons. This class of al cohols includes

gl ycerol, erythritol, pentaerythritol, dipentaerythritol,

tripentaer yals i kawp gdsucmmethomgﬂwgm)ar Framindelihpthaoi, etn@e's@me ar digfhanelaraine,
1, 7- hept anedstieholariineland eptediretaeiydioxy ethogy)3thijemian Mirtyres of thﬁ@"&"’ﬂ@')@&!’f@? panciso be
1,2,5- 40 dveloasretThe clbovedescriptiqnesfamciesrhti reastants uilghip fefetepstign with the hydrocarbyl
1, 2, 4- but arsebstiutsd mager 9fjcicaeAylic acitl or aghydrigecipsiudes grg'ﬁgu P'aeby'ﬁeﬁtnﬂfme°""ds of mixed

cycl ohexandiminezand fydsay sepaiing|reastyg “EP nal groppseie- repared from

al i phati c al cEHiprsaspest ofita o °a‘t'“‘f°é 'esf ad ° ad E)@Tpéﬁ)gag O%vr pos

fifteen carisg °&‘t‘!ﬂﬁ'ﬁa“$se faP ’F"E‘bf’%ﬂ" r° h@r’P o "yuep 5.] a

class of de 6T$‘l‘,‘latl’éq TAJOTP ’8?“}3 e for :u:rﬁw cfw' mplex

St g g “fé i %’é"% .wﬁnenwc st s ﬁdtﬁe cprew i ggzg%pgm eg:g;- ,
|u =

hydroxyl gr mit.S P a at.hmnt mﬁ OVé%dSQﬁé‘rl friefaly! 3hd

i dentified i;ﬁ sfit;s@re @fptﬁénsﬁ %&Eﬁi&l Yea%o\ﬁ& RaPbe fobridyih OIS, ‘Pabnts 3,306,908 and
pentaeryt hrgt'g 443mamnl to sorbitol, 1,2,4- hexanetriol, and tetrahydroxy
pent ane. ,;The @§dGbaunsifl 4eisosilbng :%a@lmﬁstf&h‘édcw (8 thb Cnoect iadlditives o tieCkiresent
esters, 1. EinyenfbA ithadnb Yor FrioteSpdst-treathgSreaahtsi uBualtg isslectedatsorvvene| graup qoestistingabfi yoron
esterifi Ed Eile) Baréi dxitio By drath,(ofon 0alided) ddh Bcids, saitur, saitit ehisidésaphasghofops eulfides and
al cohol s or mids,ndarBlit acil e athyyrideraayliting|agentsMepdxides sndoépisuliidesadnd agrylonitriles. The
il I\u5t r at edread@ibelof shidhkposi-teetingr agonts vitk vl abvet additives of thiscinwsntinpeis (sRrripghjoyt using

i NVENti 0 proeadered ieowatidhecdrt. Faxpxanwlepbaation mely ba/acopreplighed incageardancayi e tﬂ%?f"ﬂﬁ?ds
as il ust r atfedlSf Ratent3,2549R% by tredtingsthe Rdditivetcompousg of 19 Efesel"h@"eéﬁ‘t"e‘?’“ha?d'&ﬂﬁ‘t °"

al so be bor beidel ester oriacidr Treayment may be Icéfg%°%éma‘éﬂ"ﬁlﬁ'? "d 31—5 ?"f’%&%
herein. 55 preferaHyd’Pm(mnabiea?m 0 stiring the reastinreigurg Of F ?}ﬁ
chai n hydr ofoliawed by iteaen stippisg aﬂ% ﬂ'Sa“%r“ grsiced: e P'l:°" '5?'H°'H’ﬂ'f ¥R R

adduct s i#hcP@eRss-2- am no- 2- net h r opa dr.ox
aniline, 2- amTﬁg)cqmprl Hraguce n nc_f VﬁtFBB 5#) ?ng m&en rrﬁr}%\ée e|¥ %Enﬂ!yt{: L?Lpartwularly
3 propane- tﬁe&l |s vén on %qﬁ’ %rﬂ\gll hqund petroleum fuels, such as middle
I oséne, diesel fusls, home heating fuel

N- ( bet a- hydr.o 't'°

tri\sghydr ocg ﬁ; ve .nt tye,al.@%mm@m %6 05wt
trisnet hy? b % éhnﬂ 1otal ﬁln@ ti e difposition, will usually be
di et hanol am i oye r'I'h% ﬁ:ﬂﬂ e@%ﬁ&nﬂnﬂﬂe ﬂﬁi Mn@%&veh!ﬁ&@%aﬁb&ﬁw%dbt Paytishrdontel

M xt ures of g S550 M6 13l m ar am nes can al so be enployed. The above

descri ption ofyyg &Qm'o# ihiS irvE6H M ttfoir phindrp DMy, Rowever, arblatiricating il ¢dmpbditians, which

hydr ocar byl sy bl tast Sin WHRA-theDddditives Ak aispivbdC oratispeksat: Sachhyesle Ditbamayrios natieas or
am nes, al ceyefic. and conmpounds of mxed 5 am ne and hydroxy containing

readt¥ve fUunct¥hgg)aase)bilUgaRable for usealiti phapadrigClod dibecatifguicanpesitionss plethe pragent tinyantion
present i NV@dlbe thoseecdndkmtionallyt dnipldyed Be tiankaaseflulieating oilsoiap sraskdaniterh andogomeression-
post- treat ngandd iemialaivibustion egings,, subtp ps Bwemabily pdatrycl @ |n e Mmarjpe apg)ailjoad diesel
addi t i veswpreegkescttivaniagaousopsilinere als aphiavpd By pRpleYig; th addd ?st %tﬁ\“*epf Lipvention in

conpl exes nipgseinils taswentienaliyprployert i 4RAKE agpter] far {Vﬁ
reactive nettansmissian Syidscirastor thids; ’6?'"3‘1‘ 'd WW% oth%l : i éé'yd u"z)?? - cjl
di spersant reaves stegying "“E&B Udb"c " oft r se ll;ll:\tl:l) o
nitrates, 't fﬂ%@%ﬁd‘?@st o be du 3 Into! htﬂetlgtﬂ onls such
phat s Sﬁl fat P%;E e qlz gm@g I‘:c po yg h ls Ipﬁ§olb olﬁz alkyl
ni ckel , COpﬁéJ ﬁhqsé%ag é?ds rgele é@fnubnr:éﬁ @f‘éoHiEbsmon
I dages r, rrercury an antinony. Prior art
di scl osures 8? ? | ve ‘s érﬂgh £r§ @iﬁgo'lugﬁsdlégayabﬁ% biPWithCnd did & aSsuitdBRtsORéns or are
3, 306, 908_a % § gr%te j? Oil-solu eoﬁgsoﬁitﬁ’@Bmty dRPEBIRG b$ thanaminbiogylisl esetl harsie
formed byreg h&lgn SariYOH@bater e | thé ViReridd alohRIuBI6,CdisBivabien hstibioOor capdbie irimingr
hore post -t rs"u?&eh&q it SR RS toPoportisid At Hobs Sk Gibwlerd thatthd hdziitigusoop instanvs, ¢ ahdleodr
boron' oxi de, g RR dReraiKib GHEoilY B atédt susiziontito bktititbe nterided effactaic tha Snvironmhent in which the
sul fur chl Ordlldgﬁmplaﬁew&rv&utﬁe aditfohal e@orpotation ot aiis additivesHoaydlsocposreit igcaegroration of
anhydr i dessachighel Ibvaf obg parichlar mfyeer abidact bevebf.didesielf | des and acrylonitriles.
The reacti on Ohccakingly A6 afyr dispbisantelfegi tamouot ofithash eddifvesegan bel ireerparaled ilp therfylly
i nventi on i Sformilated @bricatitg allsiomposRion, [Hrieostsmpleied thatcsuph effactive, amoypt be suffie '9'5%%\9?3}3?,
borati on mayssidutsod sombdstibrewith an amewnt ottamadditivg eftiyricaly fromsQ.H; 1A geout10. B9
Pat ent 3,254,025 by treating the additive conpound of the present invention
wi th a boron oxide, halide, ester or acidi7z Treatnent may be carried out by
addi ng about 1-3 wt. % of the boron conpound, preferably boric acid, and
heating and stirring the reaction mxture at 135[err]Cto 165 [err] C for 1
to 5 hours followed by nitrogen stripping and filtration, if desired.
M neral oil or inert organic solvents facilitate the 25 process. The

pal | ad| um



When the conpositions of this invention are used in normally |iquid

petrol eum fuels, such as m ddl e digptg 4doadsgB0i | ing from51 [err] Cto
413[err] (150[err] to 800 [err]F.) including kerosene, diesel fuels, hone
heating fuel 30 oil, jet fuels, a concentration of the additive in the fuel
in the raag@raéraﬁlwqmncatstysfomm (ba$h0 bn v weighttahsadl @mpesitiod, pref erabl y 0. 005
W . % to 0. Xhekddities db theecbsem invémtionosi be ingoexorsitad ing the vbricatingiof &y any genvenigni way.
usual |y b@membsyosenche atiesidiroctl dd the wibby dispersingnar dissaliing the eamedn Hejojl at the desiredh |
as di sper ioueltof notgontyatign, Aypinalyr wigh thej aith of gnguitehle Bfé\ﬁafvflﬁ'ﬁ afd°'t'q'i'& puglohexanpy, &
conpounas tetrehydigfusan; Supl biending can eegurahi@pm teﬂ}PP’ﬁ‘&Pg’ qQuwever. in

| ubri cat i ng Netural beseysiissinelpdg fainerg) ijbrgatingepily F _ aB%al wid 9'?1’35] t°gt ol aﬁﬂ ':%’ at

addi t i ves wheteer garafinig. parithgnic. yixed apdpappfiinics & 8¢ 1 AR on
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~enpl oyi ng 4 #Xﬁﬁ\p@ byt ﬁed?&ﬁﬁ&i'aﬁ witH"ébﬁQﬂté &hd oA BNl sultur dioxide, furfural,
convent,l5o | %d,g;m BrehlrdbBnzams btbnardmyabed for use as power transmitting
fluids SUCh Ag iibtMREAI tasd SR SHvEridnt hak lalwisEtisity dfityibInr2.5 th 12,dad prefeiabip 2540 9
tractor fIcH,hg-p-1 FLT (&ygigtaud,-lo; fluids, heavy duty hydraulic fluids and power
st elerd ng 1 Ujrds, thé RditivésUdd thec prodent, inventiba sl baempioyed in pUubyicabing &l composition euhich

| ubri,cat i Rgmprisbs KBHERIG ol itypiallydma majosandoatnantlitite afiditive tyially in @®insp prpaunpwhich is

t heTei nxpofefbdlice BABDAr anhancad dispeesamyaslative to fie ahsenesnof thesadditive. Pddjtionalicgaventional
addi ti ves aaditivie’ eolqzted Sembet ithevearkiculas mequicaments otmemmtyreﬁ e this mé@eewdwmﬂﬁf se is
synt het i ¢ thaseingiufilgedsasch109% acliveyingrediantforn whichigan be 3eded m E‘e a& Pﬁfge' r‘y&m s
and al cohadhespurghadoy Altevhedively, thbserpsiditives mat ke blmé’gd witf] i |
esters of fpmosomaentrate, whishigay heny ke P'P’E?Gi’né”"Blﬂ b%“é‘"’@ ?' aﬁ‘f’? ng
oi | convosfbmw'swﬂc%m%at%‘(’}l' Uﬂ'é‘d‘y 5%“'%‘9"? 219 80 o RERER \7’8 ft | S | v'é'?lr | on
are oi | - soweigrpkly fram S040%8

are so stapf¥e 'ﬁég?@? gl Bgsa sf?ﬁ'f @Bﬁ' mw? g,?f %%18£;:r:t \utci‘r?b'SJ lgﬁl aé:fég |t|
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t he addi t| tors |on i | ItOS fri

gg&ﬁg or stably dispersible in oil to an
extent suffly '?Oé% foI lmgBIElg l%é& 6fdrciitdgBs tard B hibight BasisO Bl totHerwise

whi ch the ok atéuSMaQ&aa MS‘. rnﬁlﬂyé?ﬁaverigg%oﬁéﬂértv&eﬁﬁm "PIBYC6r6B s Adijishutgénepsrider
addi tivgs "WééAa]re?é?s {?:E‘prrdﬁh b AEE ERinihh ipBiiscbitylofs subgituesd wite suekisic adhydride groupsc ol ar

pol ymer ~adglyl &lnsifk fidw, thelal Besleinfiibd bi\CsiclationT@inythe wéight & uafnnctictializee palyispbutylens
ef f &cti ve gigmenhiee iside@fineddsitne ipr@ect rurd ef dadic Burp TheaSapanification Number (§apyNo.)

f or mul at edarb Wpbitaitih iufigs Girkg KOHNParsg trdoate déetbrmined dp mydselysinat teajanhydside gigups in the
ef fecti ve PIBBA piodizemsdife foahecattd rhaetys od iedeting tie desbitingecatioxy! grovRS ISt KOHACHHdNe an
amount of folvsTaMethdav296 The Fploes, fifs fatiearAlratioe ang Peliyprs tconversiop, efficiencigs {CE) gre
6.0, 17 ddidPmBDed@es@iDedbovend preferably from0.25 to 3.0 wt. % based on
the weight of said conposition. The additives of the present invention can
be incorpoRENad into the lubri cat| ng 0|I in any conveni ent way. Thus they

can be added di rectly to the oj | rsin n a(1)rmmd %\6

the oil 4&t g}a(f;g;g%’gf‘ %pl %‘QP éﬁ'@‘\ g h‘:(,?p g #gﬁ IW@ugﬁ’t
suitable s . . 1% Y6 witth Stir

bl endi ng _cé'f‘? %Q?trfs f"a %63%%{9 Yﬁ}&an e Xtu s BiHinliod bndBS %;ﬁ'ii at&“xwre

include m % o orm 1 2263636vé9ﬂ2d\€br¥ A hdl@at 9264 G foE & Héles

source, €. orea ) nto AdiddE Bachon k8 ¢k cdRfuously charged 134.7 parts of
par af fi ff c g q}nﬁ;orm"i‘a?e W% oiisd 5@ Hob¥8, with #i@TcAiBAne @Rargecbeliig begiin 9wérl theeadtion
range, str tnipRrafdfe Rdsteachsl 130¥ 8! Qich R aBokl 15 GhokE P ofetié Ntatal tobidtine\bamge is

specifi cal '..&rodukgbeat%Mba&urb (6P Fdt GRdatoN BarD bloutI 7B €C.S it Gabsut vih imeh %C efrthepotal efiaing
the conposichdr@nis iftbduchd &t a Bmipsrtadtof ast gieaer ten 96080 Ghe herir atierdhe Ehidng eharderiy
oi | or dsStchh &é@&e%oﬁﬁﬁhﬁr& i Bpeogedl afth pasbaus nivageh @220t @ for 48 M-t i ¢, or ni xed
base crudes, or, if desired, various blends oils may be enployed as well as
residuals, particularly those fromwhich asphaltic constituents have been
renoved. The oils may be refined by conventional nethods using acid,

al kali, and/or clay or other agents such as al um num chloride, or they may
be extracted oils produced, for exanple,igby solvent extraction with

sol vents of the type of phenol, sulfur dioxide, furfural, 15

di chl orodi et hyl ether, nitrobenzene, crotonal dehyde. The | ubricating oi
base stock conveniently has a viscosity of typically 2.5 to 12, and
preferably 2.5 to 9 [err]at 100 C. Thus, the additives of the present



20 effective to inpart enhanced dispersancy relative to the absence of the
additive. Additional conventional agplptsgyago B¢l ected to nmeet the particul ar
requirenents of a tenperatures. In this formthe additive per se is thus
being utilized as a 100% active ingredient formwhich can be added to the
-oi |l or fuelpru@rmul ation by the purchaser. Alternatively, these additives
may be bl ended with suitable oil-soluble solvent and base oil to form
concentrate, Tie pbeedwrg of Rumn 1 s repsatadckxepphihehthe reaglion| teraperatiip Isj increpgadofra

obtai n t he 22DM2bvep phriadrel# ieurs, such dish stout 3010k %41 the ny‘gh'efé‘ﬂc&}ﬂ'%a jvﬁ "g ‘Wc‘?dr%ﬁw >
to 80 w5 Otpmparaidre piAist greater #ian alwut 170 @) apg aboyt 15 mele Pk fsdntigpuced atIRP \F PRS0
40% w . % of the additive. The lubricating oil base stock for the additive
of the pres&lﬁ_ [ nvent | on typi cal | y I s adapted to perform sel ected function

by the i ncor por atl ddl t I Ves ercgthh %e tﬂg pga ErrJll)ﬁlﬂ’L gea%lemploymg the
conposi ti Ons oce g }pf ra?efro% GBb o5 lftH \}e}/?h@]f Hold! 2Y $50 G for one-
typi cal I § pi! i o ;8«: mﬁ,dm o qorwns&g%ayo ¢ bleps Rours: hod
corrosion | @lffor(%? hou (£1qr55hou s Adain! 8 cHiBYihe fch@hesis RGURBKhen the
di spersants, ct,h§s 12%”&' 1.5\Rddls 4RSS e“hloruﬁb%l\ﬁrg@i%loﬂhpldﬁd)lﬂﬁ&‘rsa%fﬁns
det ergents 91 re |§'§ ardeﬂ &Bﬁs%u% mtrbﬁhnta‘i‘ 8208l brOVY HtglrsCXHIRNOkTBBYUST0 ablé %Ddtestotaind
per cent agesqike Harg® idVRirditléod 8 8 smpdRtuRSE nbrl diitenita® abditli 70aC.cxtld abdat 2 mblar of

wei ghts ar eth@kbﬁ)@rﬂonﬁé/&fal%g% iMRURSY hitd terfidr8iiné 6F.not'grdaldr thareébentst 50 1C.
pol yi sobutyl ene, and 35 "PIBSA" refers to product m xture containing

pol yisobut yrgie substituted with succinic anhydride groups. In the Runs
that ,follow the Al is determned by calculation fromthe weight of

unfunct i enal i zee pcddyiod Bun § licrepeated| exerpt thettthe: follawing denersratirenerefile j§ userl hept it
m xture of emaketiRirom 1Zhie 1SAbevel 1 baw:ihold aNLHIHE fos op h°‘Nd‘° t 3 pnevep e o A0 G,

units of nyovéOhhegnal hayr; aold atit70° Clésr ¢ hers: bept 19,220 31P¥8N $ Hurshal %2591 r% 's' f°'a
groups in tivkl Re@SAtime oti8E houss. Ri5Haurst affer the chigring °§‘ﬂ5¥°e' °’“ ]
resul ting canetaestyith gaseeus sitiggeniat R20r1C Aer d G hgp h&'@f°f°o19Q | agj:
val ues, [er I:%';LWQ‘!"P%Q“W‘W’%WPB%“%H’G“ d'l‘ ohe "§ 3Byt 8% Pl e e g

are determ °a%‘"'€ﬂ§'5‘i,°F’|ab% t% a non-baffled stirred

m out
tank | ab react'dp 9gReRRNSA ?ﬁa%?sr"fﬁﬂ‘arzg?lnnj.%l?]bbeoverhead condenser) are

charged 2,800 parts of polybutene (err) bhaygng a nunber average nol ecul ar
weil\ght of 2,225 and 170 parts of naleic an ydr| de. The resultant reaction
mxture|§hm‘pr{ to 1200 errl G withgtifFRe—ar—a—totat—mxim T ..f
2.758 wi L ( 1pRubiNg.]00@%k |jSap. Noa[Adatiran | Ft H{Goaw E¥. | tnfleratiot [ Segiment A
reaction mxjure i|s<ti®a€ed as fpllows: |hedt at am even rate from 12 fn
220[err] C oypery 2 [hougs; langsgho| d gk 229fsyr r JesC flor1.12 hpurs &é8 (f or| a0.88ot|al
reaction gi &f 1 hoggs)| san ol thmsostivosd eeact|i arezmi kt ur e0.6& 0.5
conti nuousl y| charded 334.[7 gt 5 @.ochlooijne 7at an 280 f pr m r&@® ovey 224
perised of 6 houss, witbh t hesgsnl )rlams c}}uaoagie 78 ng BAEJun| whenOehe r epctd®on
m xture tenpegratur e l e % of the
total chlori n%;‘éﬁﬁagrd@%d*f’r eap ?l]tgul'n bra‘ff gtwlt ate&%gg%?g%pﬁ%en%? Pﬁ%{n&garﬁeaét er than
about 170{oerr %nd about10—ppl—9%-6f—the—t-otat—ehtorie u.ou gt: TS

i ntroduced at a tenperature of not greater than 150[er & hELin
the chlorine cThardgta in Tabes shayiiatas the pere %°frtﬁﬁa\9 x r°r X 5
gaseous ni t rten “law tezmeratu@r °"E9 ?'\3599 7 fos cqmyrnjeace "creas e

The procedursill tyftherim 70 mple %. @ géyﬁ'"rej?e 't'° reci

i ncr eased®f reHHe'PZO‘th"f}?ZBm m R qﬁem pet,mg cﬁ&ggt
30 mole % of'“gt' sg ,.g. . ,g p%ratmras hiege0is
not greater ¢ em.&s&sosswmrée&aﬁaﬂhnmslﬁo
[err] C or UCI??W rocedure 0 IS repeated except that the
the react On nk & fsth J?&ﬁltoqgucﬁ W 1 bendiurd Qﬁorﬂ»@clfa@bhd]“rﬁ@edf&ﬁi)ﬁrtavmnhde% the
profile: He &%eaam § Plofuct prelcad Heckeaseb M stloBl b nEle@her mire hralsic; anhyakidh tes
150 [err] C g&edqn%n gpwnunbgag réstitidg’ @ Higher BapC Nos.cfor Bume - 11| dbsriite die; lower
hol d at 170 [ gfsblutyien %nvgrsumblﬁ‘ﬁenclbﬁiimdnﬁ122&1{ indicdtesGhad Wer pr@iubts gt BunsHeA epnigin
220[err] C fiRére @ inctich& lspétios ©f 16 long etahihgdrodaibyiEsubstitud Hicarbenyls acidagtaral thane
chl orine ghahe Brotiiistet Gus 3 ahough digh enalekiaohydridexcouversionearp genarally desirablec g arg Dot
[err] C. 1. Sl becaib e volstilty affnhateid anbydstmaliges inseactedpielelc aphydidedo pe gasfly forpoved
mxture i s Sga Gedreadtibi peeiset ouigurai On dlege athert hapdOpgyisobutiten gnfugctignglizsd . (ith maloic
Therefore, adnaytridd)Ccant be wacticaltyhssparaseds from theciepcien pradich mbdpee. j2ad t is Fi8aiorecigeos:
a tenperature of not greater than about 170[err] C, and about 25 nole % of
the total chlorine charge is introduced ajg a tenperature of not greater

t han about 150 [err] C. Run 4 20 The procedure of Run 3 is repeated
except that the followi ng tenperature profile is used: heat at an even
ratio from 120 to 150 [err] C over 1 hour; hold at 150 [err] C for one-half
hour; heat at an even rate to 170 [err] C




over one-half hour; hold at 170 [err C for 4 hours; heat to 220 [err] C
over 2 hours; hold at 220 [err] Cgpyagh ds@ss, for a total reaction time of
8.5 hours. 2.5 Hours after the chlorine charge is conpleted, the reaction
m xture is sparged with gaseous nitrogen at 220 [err] C for 1.5 hours.
Ther ef or e pordiedaridrbmaitdpaft of thefitabjraductcsainatinios advetsely gapadbg its propenties.ceetlvisepmetr-
t enper at ufce and eddndmigi Edthermotel) sirpqaiipatant Sdp7 Bloss, thendiffereniges hetwssn the | Peodggts) proquged
t ot al chl oy iha@rocésapbRuns $-2iand Rund Gctoguld be furthes maanifigdur e of not greater than
about 150 150[err] C. The data obtained in Runs 1-4 are summarized in Table
| belows BMBSE | 30 Run No. Mdle% [err] Sap. No. Al. (W.% [err] Conv.
Eff. [err] ratio Sedinment (Vol. % Al Rati < 7[n e]r J. Jh
55.5 7 gnto a nonybaffled stirred dank lab reacter egyipped wrth a nopyve g overhead c dgg@e arged
33 5QOQ)parts of p;yrsebutylel\e bgnng a nggber average mp r werght of 2, 2 paré %f
70 an drrde Th98r ing rep mrxtur thoroughly ém)g with a total mi rgy of 1.182

following to e profile: heat
* over 4 hours oId hours, and |tr§ ip at 220°C for21 5)9
Reported on tl sgé QB QurQ |s EdNBnuBUREEHardBA bS5 at
the indic§ %f alﬂﬁor gsé’rfoaor vﬁthlthe fBiHelchaide BoingbBsun MBECHA
of the tofdl ir oratl hfﬂ BS& r%ét labbat 97 mBIE b tHehetsI Rhibrink @faigdls

&

|l ow te I ence) is increased from 15
tCa k &Y gekfator hQrfabQQrW@‘U )
m)l%togg(ii'{t a el furg?e%er to 70 nole % at these high total mxing

condi ti oNgyyy@n appr eci abl e increase in the conversion 45 efficiency, the
[er¥] ratio, and the wt.%active ingredient is observed. The decrease in

t hbWt % act théSprbda@ur€ @t Rir 5 i Epedisth dxbepRithat 80.% parts 7@ .nBddid ahjRlide 2)d 4&bpwis\atd

i n Ther gashBahet dcused\int ispedctdnltenpechiroprike sk fnligys: hast @3 wysinyste from13B1456F o4

i S surpri sivérgny howMeldsa d45S fohmeshathous hpst etan aven sl fomi 148° € I9at7geC pier one-half

i ncreased ot hdid &U70 tfor two h@'s: 16S ah oven rete frape 170239 ‘Lyipvernthreg HARrE held 2t 220R8  of
80- 81% ar doraine-baifhour; and rittegen ip &} 2265 for 1.5 Ioyss; Retptal f&@"?ﬂﬁ@‘;gér"e?e?ﬂ‘"s ofhe ?2

| ow t enperakpuirdd redi Br ofrthe tobeh ehiasing shargece dnfrodnged plod femperaiyre g npigraatey than
quanti t# of70%e@di ment by- product produced decreases. It should be noted that
nore mal ei ¢ anhydride has reacted in Runs 1-2 than in Runs 3-4, resulting

i n hi gher Rwd Nos. for Runs 1 2, despi te the | ower polyisobutyl ene

100 1o l1 00 gallon rea on rxtures ed employi

conver SI on ef f ! CI enCI e % XCH t-ghat%e &gloﬁ% §raﬂr EH’ frfehﬁeas%llggé‘ﬂ&a?a%
Ruks . 1- 2 CQ’Q ovr fe P % Ir Glo m% £909¢ Bor 1.5
hydr ocai"’by‘? ’é rs Tﬁea:gf rmaﬁrw & BAB B totdi eorrasqdargd & oOf
Runs o b r?;rp %EM rﬂra SbduP{ Y96 S ons are general |y desirable,
t hey are nBtf errfica ecause VO atl ty of mal ei c anhydride all ows

unr eact ed i c anhydride to be easily rem)ved fromthe reaction product
m xt ure e ot her hand, polyisobutylene unfunctionalized (with nmaleic

anhydri de) C &R ptbceBito B AL & 3épelted BR8Pt Aatthe Tdllowing taparabare piotie ispamplbyet: heat at
M xtr e, agdeveh rdtefrénk $205146F @ oven 64 houd Blold at H8° C 163 Bfe-HelB oB:L hqabataan sueraiaty from
renmai ns paf4s-Oho 1708 Clovérane-RaaBUE hold amed t Griss foadhawrss kday atj anaen fatedrom; 170-220°C
Propert i eSgveftwd hoursiih6ia @nazbrG for are-halh boue @odwinages strif-atr220r& fapt-Thougs; fortgtal fm'@nt
Sap. Noso , tirhé16f 1dihbire Therafers, dbexit Womole %eofpem:ehl@ﬂnmfma@eerf%wwtﬂ'ﬂ%@é'§°
Runs 1-2 amﬂgﬁuarsth@-abomm & be further magnifie

non- baf f | ed e produgt mixates bti Runscfi-t&oare ehaArired 23 %da&a 'H?mbyr“é’fal"&%'ﬁ § BRI ad
condenser inTabipfibgjewi 1, 000 parts of polyi sobutyl ene having a nunber average
nol ecul ar wei ght of 2, 214 and 66.2 par t'@ﬁﬂ%u mael ei ¢ anhydride. The resulting
reactiom®m xture is thoroughly m xed w total m xing energy of 1.182
wL (6 10 HP/1.000 gallons) The reaction mxtures—heated—erproyt .,.,. e
foll ow ng t|eowRe.dMaes Gy [HaplNe. | Aleit%a ] En| Gome ity Aile ratip [9adimpot ({7@ "é)z AN Ratier]] C
over 4 hourjs; holjk #to-@2D [err] C for |3 hpurs; and nitfogen strip fat 22
[err] C for T.eo T[OUT §, 1 Pr 4dfs0t Al o@actygn| tixe 85 hoursgs!| nto | o7
stirred ¥ edct |6on m xgdir el i yecopt izggougbys Fhagiged Sdlos> part so.ef chlpraaze jat
a uniformrjate over g pef i,gd"co 1% hques| veat h [ hesshlori neitshar ge 3mi rg
begun when heg react1b6)n n’ﬁur e tgaperfabuf e gvas yeaghed 1200.2 such adfat

about 17 noVe—Se-eF—the—tot=ad Hor e cha ge S |s Miroduced at a

t enper atgre of not reat er out 17 Se@froih S
i's repeated dﬁ?d'é '“""tq f%{mﬁ a% :m:' hl IIn' iﬂ%aarg,é:f 04nt 20
chlorine a'"@ ﬂé’é ma%tot m?Zu ?{t q. ﬂeﬂtt B ra% Q Iq=la|t|§ re@@ts &id| 0gnificne at

at an even 1 decrease in §re s@?k zm& ! obtalned Agarn as in Table |, a decrease in the wt% active

20



over one hour; hold at 145[err]C for one-half hour; heat -at an even rate
from 145[err]Cto 17e[rr] C over ongpaedsbpgj: hold at 170 C for two
hours; heat at an even rate from 170-220 [err] C over three hours; hold at
220 [err] C for one-half hour; and nitrogen strip at 220 C for 1.5 hours,
for total rigpafienOsdndentiationis obsened (raiBeisin Riiiné ve 78.6% in Bino) s 88 lovolempeystesp chigrise
total chl orchirge &8 livizfegedifidmimtia 380al% dimptoved, bighyte mmmr@fenmnoegtraéatséw X Sp)
about 25 17k btaindd 6. RuRery andTRdn whisk distuilow terhpeRaiyie Shiprine rchprgeiic 87 8at dpft Mkt

t he reacti onspbatmgher at ure profile is as follows: heat at an 30 even rate
from 120sto 220 [err] C over 2 hours; hold at 2200 C for 5 hours; and
nitrogen stRunp9at 220 [err] C for 1.5 hours, for total reaction tine of 8.5

hours. Therefore, about 67 nol e % of the tot &hl orlpe char denser. i
i ntroduced at 'nfp 3 iBrg9chetipd, wall W’eﬁ’\éﬂ‘k rj?)l:g] %ﬁ of

The pr ocedusedesof 'Nﬁris gharged 18, 1 urptfer av a 5 lar
ﬁ{)?]:jl Lu? ;_oz @% o‘}/ a%gf a@a&ﬁa %ﬁ 3% mploy% reac’a gt%dg sfrrre c.%}hﬁﬁsl

8}159 Fnﬁcqu
to 170[9”1 éEata “Eﬂ Rl égﬂ’f!&;zz tﬁ&r%t JPQIaFic) artd

at an even Q“tﬁJn thBenl‘E@%B rsai\n ddtitionaf ¥40] pafts 6f0r
one- hal f 1;‘ Ielc Fde §ttar dnﬁorﬁttratg b P8 ovbr fhe NBLIZ Rourd &l ithet Ibtaip
reaction 40 §s chidifd Rf Qhtfuoudip QHdrgetOR tiEDIeaCtiBh Mixtuid1at 4 arifarin rate
chl ori ne Ch&Un th'esnrét B%&}Q WERE! héti-u pdriBdBRh At BISHUDE0 M6l %gofan tal thiveins cliaged is
170\ [er 1] Gagdd' thf RHCrbacidnhiktind 3t Hfbmpéiatits BEnobgreatds than ebaotit?d 2t eri zed and
the\tgata t hereby obtained are sunmarized in Table Il below 45

TABLCE || ;RuAurdda2-14Dbl €% C12 Sap. No. A l. (W.% F Conv. Eff. [err] ratio
Sedinent (VolI. %9 Al Ratio < 170[err]050 5 17 49. 3
79.8 1. 02 The pidcedure of Rih S repeated in twg) rups except that the regotorgcomprises a lage baffled wall
44. 5 7 &in'ad tankre8Qor provigdd with a partial 3efipx overhead condepysegand equipped with Qualfﬂlght vertical
67 . 48 flat blade tugbinedcompfisioan uppgy yertical flat blade imwpeller and a Iowg v_eLrgcal flat blade @pﬁ"f")g
100 28] 4 and the total rggpnggenerg@ isRy167 wiLg HP/1000 galy 28 0.12 6. 00
55 As in Table |, the data of Table Il show that as the | ow tenperature
chlorine chBipyH is | ncreased from 17 m)l %or 33 mol %to 67 nol % or 100
nol % at these hlghtotal m xjn : ra;. S5 irrde & GeE
i nconver si on 188 #f %( '%Q&E | °§A 9 h z ,@;ﬁwm
| ltf"rb[':' ﬁ? o Pr |
s Hﬁ% hrﬁj éxbapPhat the total

results, ”&n%8 rhlg A Tﬁ l

obt ai ned Q% Me?éaa HPIE Rhole ratisiof 11362

450 Bl i ngr | r::éﬁgﬁﬂé echar s ?‘\élde3 %'fg 5% in REJrc]I 6 Vvs. 0‘7355al 8% in
ot e ur e cﬂ

Run 5) as tﬁ% orlne charge is increased from17.to 33
nmol % Irrpagm@ 45 Ni gh vvt%actlve i ngredi ent concentrations (81.3-81.6% are
obtained 1n 7 and 8 in which the | ow tenperature chlorine charge is 67
and \L80 ol % Fria pR&dute\o? Rivn 140s RBgéitedd- 11 Into a large baffled wall stirred
tank reactor, provided with a partial reflux overhead condenser, in a
series of rympa16s charged 18,160 parts of polyisobutyl ene having a number
average npl écular weight of 10 2,225 and 320 parts of malei c anhy

The resul tant Tregedcbdure ofiRun MIerqpsatqdrﬂWQPU@ﬁI“Vt?f?'Mg\M‘?’ﬂy i§ 29p ﬂd‘ugs 5(%9 db’f
1.97 w L (10 Hrieke@Octguiturys dmunssi thpraanaliead. anditigrpsuficiereiyobinad@e SYTT
conpri si ng dmblapgidelowr et reat bl ade inpeller and a | ower retreat bl ade

i npeller. The tenperature of the reactiopn xpure IS increased at an even
rate over4a period of 6 hours from 120 eﬁBiF to 220 [err] C (i.e., the
heat -up period) and held gt 220 * C for ‘1 hour —The reagteA—d-tHe—s—

t hen ni t r ogefrstNd. preaecks oar| s@p. Nond (Wiss) [a&di| Convriih | fatuatio | Sedimapt (Vols %) ﬁl'@'&'%
anhydride is|charg¢&ao-@ |[uniforilmrate to §he reagtion i xture overlthe
first 2 hourg at -[u erfro 894 0gar t g5 of | gageoys chbasi ne | s1.51
conti nuou¥ y |char ged %g thegg:%actl%z >@t£re 84 aluniggorim rate duri phgidee

first 5 hourd t e §at -lungzperf ogsguctydsljat z@botit 260 ol e %-of the twd a
chl ori ne charlge ed |t gugighe] Ska.$ r ekbgogackd on|miseBurle at 081t enpéer&bur p
of not greatdr %‘ra alggut 117@ol el r o PM1 |Russ 12- 2B5THe proeedure|o?1Rup
9 is repegied ifyt gynNs |ex@apt| t Bas t juparleasdor |coBprijses &ORar ge [b&Ff | pd
wal | 15 80 478 | 838 |o99| 85 45 0.02 3.8

16 80 48.7 867 |1.01 86 5.1 0.02 44
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stirred tank reactor provided with a partial reflux overhead condenser and
equi pped with a dual flight verti gpo4dqsalgde turbine (conprising an upper
vertical flat blade inpeller and a | ower vert| cal flat blade inpeller), 25
and the total mxing energy is 2.167 w L (11 HP/1 000 gal.) Run 14 The
procedur e ofasRugtrfled By hepRat ie rabl di fur Ruta 8-13, et corsteott low temgerabys chlorde #hargone
stirrer (adnhdiiscihcréBing friethighaatal iMidroenbrgy IEsuite imincreased palxmer deryersion efficianriag) &

t ur bi ne) tmi fpf.outiosl@ndiencpip ¢he AlRatielfactsrpi ng zone and a | ower h shear zone
at a total rrushengn esrapatng Biins 34366t aan be (9@ thidthe.5e ofydiakzope h'ar]@tagwe@ te"?’%t
the total sirédgeincoomblngtion vt low @hiofretion| tepapassiaiesy achievadest fidher E'd%é.

mal ei ¢ anlkgnderiteions| Hipharpalymes conyergien effigiancips, Jiigher, fmfhy tlig,3nd; highar, 4l Ptaé’“??&f e
rati o of sacgficing thedow sqlimentiievelpioetaipgdjp Bute of Run 14 is repeated. Run 16 40
The procedure of "Run 14 is repeated except that the total mxing energy is
2.955 w LBeAY HP/ 1000 gal.) The product m xtures of Runs 9 - 16 are

anal yzell, and 't he kl;éa st}rlreé ?anlE I?O pla of:a‘ \Ireggeg ex%r p%edS Wi éﬁ&% {'ovzrﬂ@d%ondehser

bel ow. 45 Into a baff

544 h rage mol P30 gt €%
[ ERR] Sap 2" ;:’g% EW’ esl:g:\t rm % g Ir;ut ﬁa&& 5‘3@1@@ GEk ﬁayalade tibiné\
Ratio < 1?&@% OE mixing energy 349 wiL ( HP/1000 gal)5Th8 temperafute 4f the Yedfbn mixtéd is

2.01 0 incre an even rate 0119/% of § hours fadh 120° C to 420 8. and held & 280 ° C. fbr 98k hour. 74

1.98 Then, the reaction mixiurelis $frgbdt with nitrogefi dor 1.5 hoursAd refnove unrdaatet maleld. dabydride. 76

2.29 During thé 5 hours of inc g3thd- Bmperature oM 120°C. to 288+ €., and theBdhe hour sGakGeriod at 80

3.28./ 220 {5.. % parts of chioring af@ Zoriduously introdGébd into the stiti@d Bbaction mdireat a udifodr rate in 80

2.Q5, a manner such that abdut 34 mole % of the dHlorine is add&ito the reactiohSigure at a Smperature(pf 94
20 ridt gheater than about 170 62 5.6 15 80 47.8 83. 8

0.99 85 4.5 0.02 3.8 16 80 48. 7

86.7 1. Gdun 18 86 51 0.02 4 4 21 EP 0 382 450 Bl

As illustrated by the data in Table Ill for Runs 9-13, at constant

t enper at ur e Iptol th fepcior vagselcas useshidiRup dh gre qhﬁ@?de%w? ?fwe'v'ﬁ? H“’P {1 ﬁty%ﬁ
ener gy mesavbrage inpledulac weightcad 232 W30 Ragh P Malels pnaydfide. 4 L HP”
[err]rati doroughlyl mireshusing ﬁs'tQ'Ped'%lﬂaP%l‘thé“"F'“a"c‘t"B' a'st°"a'li"’ﬂﬁ‘ grfé'F’rﬂyz Q, 198‘" ns
14-16, it Gebyheiempamtyre o ot

stl rr| ng |‘-'ﬁ2d‘8%|"ﬁ'3tat qu WP’H*? (;PWI an eve d& ?ﬁm%&@ﬁﬁggé’gg%gﬁs
uch
ef f ol et EE 'h*r"%‘r‘ﬁg A ch,g te,;° i ‘}%%2 Lurd 17@%8eeame hl&rtg%aﬁfhidrébbﬁtg

the | ow se eso a|ne Into a baffl ed
stirred ta é‘s nB: AN, f£3Gh °£nd\4f3ﬁ§.€|% SsiiheRDBGhdVM Riinsa17418 fafsi cdterniiddl and the
over head cQ 3%5 ﬁ[g ] e 244 parts of polyisobutylene having a nunber
aver age 5nol ecu ar wer t of 2225 and 30 parts of naleic anhydride. The
resul tant reaction mi xt ure is thoroughlrxeuBmxed using a single disk flat

bl ade/turbine with a total nixi ng energy of 3.349 wL (17 HP/ 1000 gal.) The

t enper at ur . o ar CLE M &dyi a
peri od of 5“HBU?<H'?’?'§$1%1 Bg'l e %Fa .ﬁ° i'ﬁ'o*’ ['(Eerr ﬁ‘g‘:ﬁafr'?g‘qﬁtg)l Gy r]
C. for efie haur Then t ct i on—ixturet-s—kEearaed o H

1.5 hours tp tzmjve 1@nr dact4d njal & c an r| & | Dt nd tHE 5
i ncreasi ng | hes t dnpeRat ur e Mr onp 14 [ler$90 C 1986) 28 [dr 115 C
hour soak pertod at 220 [err] C, 25 parts of chlorine are continuously

i ntroduced i i@ gl bl iV S5 .ﬁ&&tétth@arean upbilthe péalymen cemverkian efficientie f.ifaratio, hander
such the® ghiesliined RER df coitstentlylifcreabihgdné low téntpemtictatiiotine chirge anddatalimbingPRSrgYir e
at a tenperature of 20 not greater than about 170 [err] C. Run 18 Into the
reactor veggelg as used in Run 17 are charged 544 parts of polyisobutyl ene
havi ng a nanber 25 average nol ecul ar wei ght of 2225 and 30 arts of nal e

anhydri de. Theto n@snibaffiad istirred dank jab reator@ayipeed; vith @ men-sfilpying Pvatiesdep 3'99
si ngl e df sk,000 perts of palidsobutylésie havingi & Mumber ayerage rn«r'e&r"ﬁ%wwe?f ‘6 "" aga 2
HP/ 1000 66 parts of malsic anhydride. The resultant reaction mixture is tho ughly mi usmg a’'sing e vertical

blade turbine with a total mixing energy of 4.728 w/L (24 HP/1,000 gallons.) Thereafter, the stirring is
continued and the temperature of the reaction mixture is increased at an even rate over a period of 8 hours
from 120°C to 220°C (i.e., the heat-up period) and is then nitrogen stripped for 1.5 hrs. at 220 *C. 55 parts

% of gaseous chlorine is continuously charged to the reaction mixture at a uniform rate during the first 4 hours
of the heat-up period such that about 100 mole % of the total chlorine charge is added to the stirred
reaction mixture at a temperature of not greater than about 170° C.
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gal.) The tenperature of the reaction mxture is increased at an even rate
from120 to 170 [err] C. over a pergpdagh4go Beurs, held at 170[err]C for
2.5 hours, then increased at an even rate up to 220[err]C. over a period of
1.5 hours, and the reaction mxture is then sparged with nitrogen for 1.5
~hours. Durlmgzbhe first five hours of this 30 reaction sequence 25 parts of
chlorine are uniformy introduced into the reaction nixture in a manner
such that 90 Tl proSédwb of en 0B lio repeated excend dhatl 69 partshef malsic anhydrideriand 89-2 parts &f
t enper at ur echifinenase eplevet chgainhithe raidhef untrodurtigneaf e dilorinpriesugh fhat 149, moleafe of the total
[err] rasi ochlogmectherged jereddesl tothi stiesed repciommiicure ke lompersture 9 not grogerthap oy 1703 fig
the results are set forth in Table IV. 35 TABLE IV Run No. HP/ 1K Gal. Ml e%
[err] Sap. B®2IA |. (W.% F Conv. Eff. [err] ratio Sedinent Al Ratio 40
<170[err]

0 44C The pr d o of Ig gg is rep exoept thaﬁ_724!§rts malsjc yén\ég @;\;%? ﬁ of chlorme

90 1o4zemployed erefore, Og%ole % e chlormeli algo introdu 98 Ans rea ger tg{eaofl o

Table |V al 987 ’”EP%J“%‘,f %sqzé SD90 LA eSS Sh 15 bk
red

[err] ratio A h bisOTHY adts erdby Gttlined a\'dqgtfnﬁr?aﬁidagn triigle OW

tenperature e andtotal m xi ng energy. Run Into a

non- baf f | ed St rred tank | ab reactor equi pped with a non- refI uxi ng over head
condenser is charged 50 1,000 parts of taglea sobutyl ene having a number
average nol ecul ar wei ght of 2,214 (err) and 66 parts of nmaleic anhydride.

o by e TR TR, e B B Sl Al e amack Al
galTons. ko T ereaf 1?1V stirrfng is nnfl pued-—dnd—thelterperat

1
\4I “al UI \¥

reacti on m At ure ils fewcr eas@(ﬁ af &h0ev¢h0d pt B2ovdr ?a43pe i od Qﬁa 8 hcu12§8f om
120 [err] Clto2@2] [a00] [CBi.e}, 8tAe M| uf7per ahd i S9®hen rfi t1P8géen
stripped for]l 126 Wrs10tt P& [efriB2€. $b19hrt™d 55 ahseou®%ch| orli 4S8
continuously charged to the reaction mxture at a uniformrate during the
first 4 Bours of the heat-up period such that about 100 nole % of the total
chlorine chapmesi-84added to the stirred reaction mxture at a tenperature
of not greater than about 170 [err] C. 22 EP 0382450 Bl Run 20 The
procedure of Mg sdfbsich rinepiaa podedarecd e indicated FRun s repsatesf torredpaie henfe | RIgSA
and_59. 5 papioBucoinixtufels Q4ith adjusisdemateiqdnbydside andgbibrine as hesded:ip echisve the targstivet Noh of
t he chl or’?ne I's such that 100 nmole % of the total 5 chlorine charged is
added to the stirred reaction m xture atTahletMnperature of not greater than
about 170 [err] C. Run 21 The procedure of Run 19 is repeated except tha

72 parts ma ﬁuﬁN@mh)-‘Qﬁd.a%n NeipAK cRAL tsapMNo. ¢hiFory wenaE® |1B8edimgnt Wylee). | Al Ratio
Ther ef or gy EEO—FBHE—Yof—tRe—chiormre T =S _Ttrggucyqd 11T TS T eactlon
at tenperat ir e22f hot 3} eatler t'an abo 1YQ” err]8 The product nf xty es
of Ruds 19 | 2B arp cRf actleri fgd apd gie {qddd togrontfain | gyg sedifrent;
| evel s and ILM 00 5 Lvel i nn adi dnt onecentrotions The rlaf a—t-he¥ Cb.

obt ai ned ar e (13 Rapvaydf precbdina oflRun|3cexvep edingve: males aninkiee:RIB mle ratio of 1M9I1@")9ferr]
Sap. No. 4. | Cl(méleic%dnhydfide nicdaratio EAD:1.[ err] rati o Sedi rrent (VoI % AI Ratio

19 100 (2) Sameld. (B except usipg a faleic pnlydride:PiBgpole ratio of 1.35:%.

2.88 20 (3) Bepeat of proggglure of Run 16 gsingja dualizonegtirrer (upper pltched bI ne and Iower 0. 05
1.93 21 dipio{ipt blade tunge, thereby pro@n n upper % nward pmg zone an a er hlgh-shear 09
1. 38 25 Runs z9n®) at ajolal mqang eg% tg 1%*”"]@1‘#’4‘ ? g)f Pl\?%r?o m ic anhmlde t ed
Run is r e‘ﬁeala%‘bc"!%" e dﬁﬁi Ef nidkion e S Wi th
adj usted mal & ?1'8' L@.‘ tﬁgr@et Sap.
No.). Table o °'° o sgworae A

Eff. Sedi nment (VoI % A Ratio 35 22 ( 14 .
42 0. 86 Therelie, at loast 70 mol% of the total Clo chargedn gach of Runs 22-24 is introduced into the reaction

liquid at a temperature of not greater than 170° C.

Runs 25-30: Preparation of Dispersant

A series of polyisobutylene succinimide dispersants are prepared by contacting a polyethylene

% polyamine, having an average of 5 nitrogen atoms per molecule, with the polyisobutylene-substituted
succinic anhydride product mixtures which are formed as in Runs 18 or 22 - 24 above, at the selected mol
ratio of the polyethylene polyamine to the polyisobutylene-substituted succinic anhydride product. The
reactions to form the dispersants are conducted by contacting the reactants at a temperature of 150°C for
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23 3(2) 14 48 0.99 81

2.5 24 6(3) EP 0 3625450 B1 O- 99 87 0. 03
4.7 (1) Repeat of procedure of Run 3, except using a mal ei ¢ anhydride: PI B
nole ratio of 1.10:1 and a 40 Cl2: mal ei ¢ anhydride nole ratio of 1.09:1.
(2) Sane a%odr With surridlindel N N glloded B spiaging ity B foel €5 RbuBs, aul #tevirgt The dispersanBSare] .
(3) Repeabachfhepborad by Bacibn WMilboili6 aditsdvegiwa halpat 1837Gefoliowed bye? hqursnh 8z stipringhed
bl ade t ur inem eodlifigladdofiMeringdtd give filecfinallriratde, touardyida e, bordnegortpnt il the \Hoeted glispersathper
downwar d- protget mixturecof eboah@2 Wi @vl@mitiegepirosierd akabodR@Wt%At a t ot al mi xi ng ener gy
of 1.185 w L Thé bbited dBp@sants|thereby ekiginert are fihen fermulatedyinig a sered ot 1049 F*%@g a5
and chl or icerepogitions.cpt @ corstantieiyagen eqacantsation. yich Qilseaph plgq gontalq '&? aﬂ“&?”@l?
ratio of of ygrogarbondypg viseasity index iresrevera p By diglieybdithigphosphate japfiwggr agdifiye, ap ov he
chl orine 1#9q ZBN ireagnesiymesulfpnate; detpmepiaadgitive. ﬁF‘bP‘i‘tTfEct'P% additivey "l"h%{‘fw’“/dﬁntrﬁ?f’ Mo}t

C. 50

t he chIng‘i‘?E%lrg{bcharged at a ten'gerature o rqu-E etr ut‘ ali'zo%ﬁ’rgﬁratﬂemu rr]
greater t | se b| an cu J)s o |s?dﬁefrh%ﬁr6ber§lﬁg in h|g
series of deg) ﬁg succi n| |spers nts are pr epar ed

cont act | ng ‘?s%ﬁ% H%lé/ it haV| ng an average of 5 mtrogen at ons
per nDIecuIe e po yI sobut yl ene-substituted succini ¢ anhydri de

product m xtures which are fornmed as imsBews 18 or 22 - 24 above, at the
selected nol ratio of the poI yet hyl ene pol yam ne to the

polyi,sobut pene ouuoLlLULcu au & qcT _— e react! ons to
forimthg d spersants are cYHR® f Js bt e ?‘IS Joncants, oo e oe o

t enper at ur preefoi]50[ err] C for 23 PIBSZP 0 382 450 Bl 1 hbur witBAstirrin

d N2, |1
ginsgtrarsant Yare e%“ﬁy Eﬁa%o e Hé?(d) WTD EPF
hours at 1 r

bori £ acild ove

v-rJIII l. TCTI L.UUIIII d.IU

J
filterismg i ile 1®e [fi nd® prlodu a on| &@Atlent3 i h Y&
borated di$ roductm Xt ur® of wt B&nd| $8ilt r Byep ant et
of about O thez' by tgain r & d hen

ubl |

f or mul at ed iggo a ri
cofgyant n al 5 D |
equi val ¥nt yp —l-nﬁgae-&ptsféve. e
di al kyl ditg szp&smﬂeaﬂoahmnmrstasmwfoetuajPlBSNm'odtatmlweNMS'E@IGWG@O"T‘BN magnesi um
sul f onat e da#ifpersgrent additive, and anti-friction additive, an anti oxi dant
and an an- @) Aldafaeovtversk efficiency prd Al gtioj velues qqg’um PSP'F%H" e chaged o
tested jn a(3Rieisibivalents pf sueginicranbydridggroups dralcyl yaideenarged M ¢ he ful |
480 hout® t etbe pehdssbutylenersubstitutadssuprinie antweride (PBSA Wﬁ%‘?"e"q%'ﬁ"ﬁc? ?'"‘Eﬁ'b? &° Test
L

f or \Eval uat ¢harged Nih thepofygihyienepalyaspinedp HWR?S%{'Q Caterpillar 1-H2 |
Test Met hod{®) Tl £ top gragyesilk{lowar nurgpprs; = baltyy o the ability of diesel
lubricants @bWEBrt‘ﬁ‘?'qmeﬂ(t‘F‘i‘m‘?ﬂ“ﬁtﬂP%% nyfpbe i ng

I n highgseverity diesel engines. is The results are shown in Table VII
bel ow. TABLETM dbo@adatarilbisirdtethe Impriredrtop grooveill @nd-righted teighdemeriy kalyeg gbfpined u“’I’est
Ol of dispersant prepared from tH@| Rigiscbutylene-substituted succinic anhydride product mixtures of

From  SapandNes, whdrpin Ajigh( Ay Ralips egreptained.c3sy Tomparpsl tnglppeésa(ltg)haY{pg( [gyver-r&;n le) atWI-D

il c ositLAns,, a
1 lolsy ne?ft 6.4

comparable Sap. numbers.

S,g) Run 45N0 (]'phe prmcufgg preferl_p(gZe?gibodlmt-JEths;c gl(ld?nocli:(ea%t%og%aﬁ)on of5 t\lj;e preserggw%n %have beenl 8
42 deggribed in thefaregoing specification. g 5 0. 63 18 43.5 27 22
42 77 89 7.2 5.5 0. 30 17 91.7 28 22
42 Cigims g9 7.2 5.5 0. 63 20 87.9 29 23
48

ontaining |€§13 chain 4\?drocarbyl SBstittedOmono- 030

; 80 5} .3 xax
d grgduct m
24 ® kg A F bonlc. eparlnrg ial chu co I 1%‘:ontactl 4 -rdaction mhturd/in a readtion zonel ®ittd
rbo lic_acid materi
(1) Saponifi cg LQ ’f’( nsml § or t he BSA product m xture used in
(0]

prepar at i on §I %har&era ﬁ{ofe]:uléi%‘ﬁﬂl’oﬁétmmafﬂm @hency and Al
Ratio val ues a fp a? Pﬁnsﬁﬂxr@l&f\nﬂﬁ@ tiidarbBkypht bidicematbrial ig @anl améud) sffdetive ® podvide at
equi val gpt's of |e'i§{<b05'rﬁul&of@)f&m§dd¢er H6IO6HA) chargdacul at ed as the anhydri de)
char ged Wit h yherein said reaction mixture is mixed employing a total mixing energy of at least 0.788 w/ (4 HP/1000
gal.) at least during contacting of said chlorine therewith, wherein at least 60 mole % of the total
amount of chlorine employed in said process is contacted with said reaction mixture at a temperature
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t he pol yi sobutyl ene-substituted succinic anhydride ("PlBSA") the the

equi val ents of nitrogen atons chargegp\yidgh 46081p0! yet hyl ene pol yam ne in
preparation of the dispersant. (4) TG- = top groove fill (lower nunbers =
better results). (5 WD = weighted total demts (lower nunbers = better
resul ts). 40 hbhewithistivieg oradeaNs, fdlleyest g tspargigewithrhier foniiihdugsp argir filtering. Thiel dispersadits are
wei ght ed t oteath theartorated byabagtion with bericreeid over twestwursfat Hi3s Bceliomer byo? equesrob Bz Strirning.
t he pol yi solthenydooling -and filkering tor aive e dieal pioduch ity prdvitiele boron ortent i toe (pprated sispeesant
18 and 24, \mrrspeinixiyie girpbayt 0RM% @ad aipitoagh ceftened] abayk0.8 withar ed t o di sper sant s
havi ng | ofer ATherapratessdispersanisihareby,phiainsd are thepfsmulatedyiglo a seriq, of 4H jFadag oil
preferred erfBBessiign & a %ﬂ'?ﬁa']*rﬂﬂ'@@"(?f’"cﬁ iogy I”Uﬂ‘ ‘B'Is °?‘f'i‘ea'sgr°8%t gipRd tf‘ P'P r?
been descri (9ERYY9sarbeNtypeyise exJimproyer }%(F fll»;y wesk

preparing a 89 J&Ncnagepsiye f°8*6 g ’ﬁ?'\’@d Wy ¥n A 'c'\‘ﬁf'd?‘{gﬂ'a"?‘ k?{)la" ‘ﬁ‘lS’g'f ﬂtagoa"'

mno- or dl E? %m%estfqh m%t eBtél d ar Qd fr:I% terpllF ﬁg Q‘gsqcnt LP)Q&% ho&gpattﬂep{i\an

EnA;(t E(r) Fyl)l e Q hind u eﬁfa sfnSIQ Qt
Lubri OA

and (B) et nfeteifie 4] §§E§ﬁt £ rfapa&umpsm owas gagv d {ae ?Q{o WHBH Ghdat .mhéfn

anmount effecsgw%? gg%”% 'yds e at east O. B) charged per

mole of (A) C its M0 SHowh fh Bl Gm b&&et | on mxture |s mxed errpl oying a
total mxing energy of at least 0.788 wl (4 HP/1000 gal.) at |least during

contagty ng of said chlorine therew th, whseim at | east 60 nole % of the
t ot al #¥#hount of chlorine enployed in said process Is contacted with said
reactien m x T at—a renperary EP, nour w th
sti rr|%g ander N2 fol | owed ; rplﬁa;ﬁ -I2Tgst‘M1g0JH lru%écah%its“r Sor——ard
filtering. TTBasdd)ulspersants are each PIB% bor at ed bv reactijon wit hSMori c
acid over twp hourfs T DA NS | B¥wd NOKS S| ATRafi2IN P Pr&8u) WS
cooling and iIteriﬁlFa&ﬁop)s%F' ' ?1 fdzj‘a? Eﬁrg \Haio (z)t p?{(;%(l)s (b)oboroﬁ) cont e)nt
in the borat¢{ . P Het—-cttHe—ettabott16- Vt_?}alld a—rttiooen
content of a 542  The8or 3t &Y dl‘s‘rf’er >anf’§ t HeQ&by oft aj
are then for a Lriep of? 10\ Iubtika 20i | § i

N
L

v
T

a constant n bnt r’gt i op, i ch lls haI §con'
equi valent a Hr ocgr boph tybe Wi S|t3y |1de r@' _
di al ky d|th ant i wear | addkti yegq, an Quer )asqé qoo'ﬁ
sul f onat e®det Ve —antd-—antd fr-f‘f-fm et re—la—adt—-e3¢
and an an- t i (ipSepenificatioh @umbers aEieund fehithp B@ﬁhﬂg’d@ﬁt WWQ#@P@JW%UP@P fkd are
tested in a Clsperspits-| ar 1--H2 Test, but for 120 hours rather than the full
480 hour test(ZH@sf@/fdb ennyersion efficvnay pad ¥Hslia vajugy asdoynd fos PEBSAPFdust Fharoge s ¢
for Eval ugti 'Bﬁ*!@ﬁélf"f’%?"ﬁe?ﬁﬁ@"'@? WQHRQQE@ (E“IPHP °€&?ﬁh anhycrida) GhprEedwith _
Test N&yhod, Papalvispbuty ted claicaphyfiride ckihg ﬁ%e JYEIPTtE Of nitroqt; R0,

| ubri caht s toc'%é ‘é{'g}é;;;;}%‘ﬁ Y gGBrZ'“(!L 6’§tf°f‘§ 71"'?‘1‘?853 i ston when operating
i n high sever are shown |n Table VI
bel OW? T ABLE f\g‘algnt qmlls,_q%l wey nu ber %shl&)

Test G| 4 Pl BSA

SA: From *SapThe\ehove dafa illystrgie/the dmpraveéh ipp gropys fif|and waighteghiptaldempiit vejupsxobtaineg i %Z
WD (5) Run 9gispersant prepared from the(pg yusobutyLspg—thu%wcng Qggyg ije produoE?uxtures of R

42 gapd 24, whergin high1 Al Batios ‘are ot@nrgd oanpg@d to dispersants %agmg r Al Ratmeat
42 gepmparable §ap. numbfis 5

42 5 77 The pnrggles, preferﬁled mbodlmergs gnd modﬁ édnperatmj'_s?of the pr%sfr-lt?nvigtlon have %e%n
42 . 7dfscnbed métg? foregomg-,sp?:lflcatlon 5 5 0. 63 20 87 9 29 53
48 B&alms 81 3.1 2.5 0.57 42 86.4 30 30
24 86 87 5.5 4.7 0.57 1 16. 6

(1) Saponéof ' ‘FatA' E‘ch@é" IR Sredarhy 4 Pofdt FBkurd BshtalRingSohgPErRM Uy tiroBdrbyt @GR titUEE thoht or
preparation of dﬂi: ﬁ%ﬁéﬁéﬁ $naterial which comprises contacting a reaction mixture in a reaction zone with
chiorine, said reaction mixture comprising
(A) polyolefin having a number average molecular weight of at least 1,200, and
(B) ethylenically unsaturated mono- or dicarboxylic acid material in an amount effective to provide at
55 least 0.5 mole of (B) charged per mole of (A) charged;
wherein said reaction mixture is mixed employing a total mixing energy of at least 0.788 w/l (4 HP/1000
gal.) at least during contacting of said chlorine therewith, wherein at least 60 mole % of the total
amount of chlorine employed in said process is contacted with said reaction mixture at a temperature
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(2) A, [err], conversion efficiency and Al Ratio val ues as found for PIBSA
product m xture charged. (3) Ratio 0S83asPB£Nt s of succinic anhydride
groups (cal cul ated as the anhydride) charged with the

pol yi sobut yl ene-substituted succinic anhydride ("PIBSA") the the

equi val ent s Of¢ i drésR@®ian #0065 charged with the pol yet hyl ene pol yam ne in
preparation of the dispersant. (4) TGF = top groove fill (lower nunbers =
better resu.t she prédess Ebiding weslarhtioehetein sald efienically unsatiesied RatRsial is selscipd o r('z
results). 40 Tosoundamiatedcatta Cid Hicashonyiic acidswheraipiebipe garbexy %g’?,"ﬂ“ﬁ"r t‘:"}i'r{ Z
wei ght ed st ot aleasl@neof $aidvadjagent carbanagtomesdare nartggfe*aﬁfm%r?% retion, anfl (1), darvatyes P

t he pol yi sobusaléctaddromzblyiides ersCrsie Ex plpphe! dgpiueg MRy ar ¢ i xtures of Runs
18 and 24, wherein high Al Ratios are obtained, as c r ol S
having | oves. 7 macemsarin st e qs:gﬁﬂg o b AP RER AT
preferred enbeeleqtasiton malgicacidomaleic BinvdiR P PSSP o esent i nvention have
been des®ibed in the foregoi ng specificat] . ' WuRRess for
prepari ng a“-prTB%IEf&?es?ﬁcf?’ﬂ'f’gm@@ﬂ?%fgmsr?gm gh%’gﬁﬁ%ﬁ@ﬁy r%@apﬂsgilﬁbgjbst i tuted
nmono- or dicarboxylic acid ' | ' of SYMNisdBltyldhg. @ reaction
mxture in % r@%ﬁ%ﬁ’%ﬁ“f%’ﬂ'@g g‘\’%&ﬁ“&ﬁ‘%&?#@%ﬁ‘%# ?g‘ist i gﬂr};| m )H ure conprising
(A) polyol efin having g IAIREELRES 2 TWhEaN kad podieGihasal number| aearage nol2(8,
and (B) &h Ie‘ﬁi ﬁﬁﬁﬁ%&éﬁ% ‘urated nono- or dicarboxylic acid material in an
anount effectiv 0 provide at 55 | east 0.5 nmole of (B) charged per
mol e _of (A) ;Chap GRdess Wl Sidin WiRAi daRpolbiafinLtomprises pilyisabutylens|heynorrnuber
total m Xxing enghddimdMculaweightd trof 2,86Btowiobo.(4 HP/ 1000 gal .) at [east during
comtéct | ng of said chlorine therewith, wherein at c;eaé_t 60 rr‘g{ier“;{%dovti zﬁhetal
total anpunf, OfneGlrdcossi decordimgriooang df iclaims i 1 Towherairs 8aid toaglioh (AR £ gy :
reaction mxt uﬁmﬁn@yb&«mﬁammm HPRPOMaR)E least during centactingiof Fpid.ciiofpe ‘?ﬁ%{'ﬁqh'
170 [err] C 2. The process according to claim1l wherein s ic{Peit h&/irlle nie glojfy
unsat ur at ed sietherpratbssi sscasdiiode cleih ﬂwhﬁ‘ﬂ'ga)d RISHEURISE 1§ B wfﬁf}; }Eac(u&g&igoggll I C
aci ds whesei n fom) 1.97te 58hwh R Y4 30JPA9PR oak} & lepst dpring icontagting & g3 G | east
one of said adjacent carbon atons are part_ of said o nt
(ii) derivatiyEm mecegs aooerding & ay Q'rclﬁ?s h}‘i’%ﬂﬂ"ﬁ‘e&‘&;“‘gg,’yﬁfﬁ@f%%@ﬁ%ﬁ%’é?ﬁ%d
mono- or di esteufisiegfto prpvide atleastf}8 mojef 8@‘5'“ BESPGinG to cP'ai m 2 wherein said
et hyleni cal | y unsat urat ed dicarboxyl.ic.ac ' ' k& 008 tof 1.2 oles of
rralh\\élzc acied, TiyrEedr "% °[?Wgwn‘f’hffeﬂ‘?s%@q?tﬂ?rn§%#ac{‘gjﬁ'}ﬁgThe process
according to aFN°"B? pet mefe,t B SA9%S wherei n sai d pol yol efin conpri ses

pol ybutene. 5. _The process. acc le NG |l 1qiwkbrdin \ebh REgE 701 @i % op sdid/otabdmaunt of
conpri ses pofy i eogﬁ‘%sl%oﬁg?mi& fa:%ﬁ g‘g arxtgfee&% iBRERdtEe NG graatec than 1702 Copretetably m
5 wherein said¢ :t;}"e' et n has a nunber average nol ecul ar wei ght of at | east

1500. 7. #Fhe pFrocess according to claim®6 wherein said polyolefin conprises

pol yisobut yl ﬁ{ﬁhm,ggegga@or&m%mwm substamttally all ofseidl tokal arasuntfof ghigrine isGontactpd
4,000. 20 8. Thgn Bidresacn MinGRlati R@pératurap/ironf 110F @loB0IC.t 0 7 wherein said
reaction mxture s mxed with a total m xing energy of at |east 1. 7IV\/iis
(10 HP/ 1 QPO14ahe proddss lacdvedingctuirciaing 12 ohersic ef least 89 molei % o 1$7i8 1913l @MYL £ e
9. The proCess comamchith gaid wactibminbiu® ahk temppratue 8 Bom 9GP 1t ure is ni xed
with a total m xing energy of 25 from1.97 to 5.9 | (10 1 f
HP/ 1000 gal . }5.dthe lpeaes adeardinggto apn phgldimh d tof 1. yprain Fjﬁ%lﬁ%ﬁﬁﬁ?ﬁ%ﬁ{ﬁgﬂﬁm °
The process acablodierigcontactechyithepid cqagliopgnbdure g adomporury ot al  anount of
chlorine 4«8 an amount sufficient to provide at | 0 Gndrdaftér Hidvkting Ghe
per i of (8)Temrcesdecegars AL T e A o o
said total anpupTPAFIR it B‘Pifﬁfé’“q: o 8moledr% o said gngo @hioritb emBlogd! im SaidDgrbcess
mol e of (B) chathigate easd to N MO HA0C §va G pa;a{ag,_to any of claims 1 to 11
wherein at | eastith#gd fgeten ) sal otal amount of chlorine is contacted
with saidS5Seactjon nmxtur Ji BERE T ¥ 18 viherdRltheThdda% X cHiidiiagis B7184se60%- C,
preferably 337' Apm'fers%arﬁ#ﬂr&dgé?? C. 13. The process according to cl akizgnl&ljlz )
wher ei n-substgniia Qg 5Pk Jf Qlaids PEDLMEhensin sl molyolen campiesatra o an
with said reg&iﬁ;&#ﬁé?gsﬁﬁga#n@eng%%ﬁﬁﬁweF@ﬁluéﬁfaﬂbéslﬂ&[err] Cto 170
[err] C. - ) .
i | diment product mixture containing long chain hydro_carby| su_bs"'“‘ted
. ﬁ\:;re::'sc:::ragzsxr ga,caid onv:ats;'i;l which comprises contacting a reaction mixture in a reaction zone

with chiorine, said reaction mixture comprising
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40 14. The process according to claim12 wherein at |east 90 nole % of
said total anmount of chlorine is cgmpagigsbeith said reaction m xture at a
tenperature of from130 [err] O to 170 C. 15. The process according to any
of clains 1 to 11, wherein at |east 20 nol % of said total anount of
chlorine is conymiybleith haiibdia sumber averagst inalerular weight @ atieash1.208m35dr at ure of not
greater than 1(BPethyanichlly Gnsatifiateidnondns dicerbexiscacid aatorial inag amgunt glfective to.prayigpsat |
to 15 which f uedshabout®imale of ¢ chargadar mele ofdh)obe@9dhg t he tenperature of the
reaction mi xwharein isaid freaghpn Jnige,. iﬁ?'!!'éﬁdr?’]‘RPVt"Q_az@Gfré\f’?"Pénafﬁﬂ° ghleagt O 7RY WA ¢+
amount  f - chHB/1A09eelpl ippst deying SpnAYRG: of S Pl fosrauitt, wiprol 4 1§23 4 A1 Ba gﬁg of
chl ori ne enplot) aemopny of ghigrin rm%d.gﬁ;r 0RF%ES /e § ﬂ"f‘r‘h)ﬁagrrgfc'?zhgédu vol%

el evat ed t enfsEpaalFecf notgregipr than 1 ¢« and wharein saidpoduct Mixtule COMENS OPSIE T 1o 16
wherein the B, of chlorine is at | east 60% 18. The process according
to any of clainms 1 to .17 wherej ajid l.ef] ri ses pol ybutene and
wher ei n's A% AFFSaRi &P CAeY I.TI’OEMI‘ J'sdq%'ﬁaor(': %’?‘%"Zﬁ“@&yﬂsg“ﬁ%\;& ue of at |east 1.3.
55 19. A process [Qf JRbLGRA theraof Qs 56 P Mordt! UBIcHN nikiheds MRET RithdIig

I ong chai n h¥§r?eg Qh Xﬁnpﬁ%‘ L' bdd S5 Bumgitig Rh& MR NkI SheAfighCshBaRrtz0Md il said
whi ch conpri $85ich0HeaCt1 N & reaction mxture in a reaction zone with
chlori nfi said reaction mxture conprising 25 - EP 0 382 450 Bl1 (A

pol yol et npnays F\Gceas BUBRaRG 10N 20 Aheish Sxiciplaral 20 kg admpeiges lar aprier £4aPAGPiINgNd
(B) et hyl eni galel adapistsni ddwaiward plRPIAY andra Iwer digh Geek zehe @i cvhaneln sspild ghloring gamis
amouny ef f eclijyg@uchbdintelsalY redetiof zonb eitsdr belvo seid Kightsheapkzeneof (B) char ged per nol e
of @) charged; wherein said reaction mxture, is mxed enploying a total

M XINg enesg)a Kiricating loit dsper@nt7iB@erial prerfarbd i/ raian o A1) 8) nugleophilig, epctany Forpgysing at
contact i ng ofieastadne nesiber selveted firom dhel orbup Goneistiag af apinasegleohols GMiRgpieohols id mpfal
total anount compauhdsowithr(®) 2l epiachydracathyt-aybsituisd secso- & dicgrhexylic; 3ot MFRTH' RV
reaction mi xtmixtere formed bycRepestas cleimgd inAgy onprab leims 1892 170 [err] C and
wherein said product m xture contains lLess than 0.05 vol . % ' t 20.
A process & Top dispeseant meterebacRIrden 19, ETD w'bet'%'}rﬁde""fﬁf?‘:ﬁl&fﬁcég EM%&;",Z E’;‘I’he
process accorRiePht Pelyarinehayng 80 1! BB PR P N Said reacti on
m xture is m%ﬁﬂﬂﬁ?ﬂeﬁﬂ\eural zone m xi ng conprising at |east one axi al
punpi ng zone and at | east opgccgi hch% FORfordi ssidi ,yg,ﬁxlﬁ&tcb,gﬂ;s@)@ﬁ:.a|k;¢|5r_.922.
The\pr ocgsg?'a@oﬁ,oq'?“"ﬁ clod g Holth ?n iy nhifbs S Polfprdpliane poRyEifingd RaVIREHP ETRS 405 €S
an upper” axi fft JBIMHE %%Bﬁufﬁ.ﬁ 04 1 05 nifigYNNehdheP BBég and a | ower hi gh
shear zone, aRd wherein sald chlorine gas is introduced into said reaction
zone into gr R{gl rSéht thatdhidl RecRA@ o 2R 6F claiils 28 % 25°wherdii saibbthyianicallyl unsaturated

di sper sant ?,Qj&gfdic%%ﬁ! R iiYeribIRBmpriselacBiic 4cid or taleicahigayidel | | ¢ r eact ant
conprisijag at |east one nmenber selected fromthe group consisting of

ani nes, al gphfloSiisparBinA@brDEBbrGing R IaNE23ihemhinpid nudksphilictréactagticomprisey leestant
hydrscar byl - sybifier bekcee frommie-graup coiststigtnd & phlyaxyaliviene privaing. polypligdrie PoYAmiRey r e
formed by a psméemhgdriagicshoRna palyhydrie alwphol awde hydroxylanings 1 to 22. 25 24. The

di spersant material according to claim23 wherein said nucl eophilic .

r eact ant.4oC @BpThestipersant matprabaccprdied wrckin §3 whesis spid proiRoPiliepagianticPRIprses g reggion
total carbon prodnekofp@plyamitecand pralphagbets (agtuated,compoynd o{ QMU g ey

nmol ecul e. 25. The dispersant material according to claim24 wherein said

pol yam ne conprises an al kyl ene 30 syl?'mjae sel ected from pol yet hyl ene
pol yam nes and pol ypropyl ene pol yam ne avingt from2 to 40 carbon atons
per nol e®ul e and from 3 to 12 nitrogd? a€5E -ferYnol ecul e. 26. The

di spersant material according to any of clains 23 to 25 wherein said

ethyl enically Lnsaturafed Q-y Rlofh SR RPN {p8), aaiH, BFRDE Dk @hd PPt S or
acrylic aci dvﬁ' ::ﬁ%&éjﬁew 6r".1>9$]s1i d érunsubSfutéll nyB@EammNt material according
to clai msoZS erern sard ndcleophilic reactant conprises at |east one
menber el egf 4l Lot afeHieP Wbkofil Sib Sidind @7 OfherinDsdidy Aucisapriy | resenpaimpeisss ide- a
pol yal kyl ene” polibamMel§y aRinSRMBRANSGF aieddt &rolpalyhydac Fknstitpatsiting Sitoct5tytiroarhgroups
hydr oxy am ne perthblecdls. The di spersant material according to claim23
wherein said nucl eophilic reactant conprises the reaction
s5 380. The dispersant material according to claim 29 wherein the nucleophilic reactant oon'iprises at least ?ne
polyhydric alkanol member selected from the group consisting of glycerol, erythritol, pentaerythritol,
dipentaerythritol, mannitol, sorbitol, 1,2,4 hexanetriol, and tetrahydroxy pentane. .
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product of a polyam ne and an al pha, beta unsaturated conpound of the
formula: [err] wherein X is sulfur gpgaigeasoB1Y is [err]are the same or
different and are hydrogen or substituted or unsubstituted hydrocarbyl. 50
29. The dispersant material according to claim27 wherein said nucleophilic
react ant corgemaesprilches- (hydroxynet hyl) am no nethane or at |east one

pol yhydri c al kanol containing 3 to 15 hydroxyl ups per nolecule. 55 30.
The di sper s&ntVerfatraarzusiiersieligns airien groqutnmcaqnm cﬂemmﬂeakeihsﬁ"t Kehlepygs jubgtifuiertes
react ant corrprl\fl@esodat Ditaghansuremateriabenihif.coei dem-aine Aiegtionsmisehupg & Singrcieaitions2id e
group corssi st i Ghigr mtaktiert wirg.yobei diese Wﬂﬁm'i?‘@ %YfY‘Fb » 1200
di pentaerythrit )P°hlﬁ' pmemerg(ﬁu{gpchqltﬂlclfn JP"'I‘I@R fﬁa'('h’" ol Yo7 SYPRTRM 8%y
pentane. EP §7S82 450 Bl at e g@g ﬁzloi)é prp atenanﬁgﬂer%?m{e%r@ak%gxm '

ei ner Produkt mi é@rﬂm 's

substituiertes unter e":;ge < henB5iWEH MfRdestens
Reakt i ongf sc acgg% tSle it dem C ﬁhta Qntvﬁ,gt dRfisohtWirad
wobei di ese Re oi r ng q dfésém R/er?ahﬁﬁ% Qﬁ iBiméngd miiaRr
Mol ekul ar gew "[akt& QRhiGibhr ale? 38 » & RehtaktidH wakdsy.| en| sch

unges~ttigtes no- o er car bonsaurematerl al in ei ner Menge, die wirksam
i st, um nL ngdesymifer nazh Mkpridh g S 86k 4SS othfdniseh @nddedttighs Mawixl acdgbentt (ish)aug 1)
liefern, 10 gintabfTuRddsatighOGL bidicR,-Dieaiont#G Beb adnen@) die) Carboxylgiupgsn dicing siad med
gesant en M schg@ingdsRny Sifbsderisbaschbaiten Rohledofiaamp IrolPdat bfitheg dingasittigthait dbane ik
vwahnepd si e m berkistsh voh lipie Kehyriaisit dder von\di 1 tals Cgalknhel@hgeleitbterdhonaodsier Dipstarel¥ast@ns
60 w % der insgesant in diesem Verfahren verwendeten Chl ornenge mt der
ReaRTi onsai 3c hverighrire hack iAngruch @nfpat dern Was etbyleniscie ngeshttigle Risasbonsiigrematerial ausgewdhit
kont akti ert weistkasMalibsiu@, Maleinstiurbanbydrid yed Misghungen 83aus. bei dem das

et hyl eni sch ungesattigte Material ausgewAhlt ist _aus é 2’ ei nf a?ag

ungesat ti gt én Btfahri eaciTpipenDier Apadithal) 'éﬁ bejrdem dag Relypiqfia Polyuten saafityy v i gr uppen
vicinal sind und (b) m ndestens eines bepachbart en KB hl enst of f at one
Tei | der i rﬁa&ﬂ@hre'wﬂjeéwpﬂc'gf’t?éﬁdﬁmldéfp°'¥ﬂ'ﬂ" pelyis 'E%'?'l Y% von (i) wie
Anhydri den oder von G bi s C5- Al kohol, ab eI e|t n
(i). 20 3. Gx/eY?rQPfP'éHa‘i'?aﬁf’ﬁprﬂﬁ'?s P?&Ef Ee h 980, as e %ﬁp&gcr?lmgc &uﬁg%s%%t%tm( 'gr?o
Di car. bonsaurenﬁa@?']"atfe')é(%'a'éwm § s Mal e| nsdure l\/al ei nsaur eanhydrid
und Schun aus h o Bifterd dicRschhittiiEiRh
dem\%aas Pl ﬁib’%@f’ rh""i% J% ,B&ozd 23293%% %%%FFG %tebﬁﬂﬁgcn%mspruch 4, bei
dem das Pol yol € uty en unt . Verfahren nach Anspruch 4 oder
5, bei dem dasyBalxpl, hI Sinel Hor AS tﬁbﬁ@hrﬁlstf |HeFJ§l=%3 dibHesdsibsmisgRing hisdesamt mit einer
(Zahl enmi ttel) wWdfbnhid dBr inSftdstdne 0%97haﬁ (1098511060 gl fninds®ns wikednd/ehes it Lo Ghlor
bet dem dgs Polyifdr wird gehscit Wlt yl'en nit ei nem durchschnittlichen

Mol ekul argewi cht (Zahlenmttel) von 2200 bis 4000 unfaBt. 8. Verfahren nach
ei nexader AngpNbgdhfen hadh nnsiructbe,l betl @4th diocReBidiatstrisommgriinsgdsemigmit pineyMisghenergie von
ei ner M schenengy ®isvim Wi (10 st 3NBS/DPO Gal/mifdeSterRIVEGDA siganit Jom ﬁh'ﬁd@g‘?'é'ﬁ% wird,
wahrend sie m igediesm@dd.or 35 - kontaktiert wird, gem scht wird. 9.

Ver f ahr enanach Anspruch 8, bei demdie Reaktlonsm schun |ns sam ot, di
ei ner M schetfievgitarapgmchieigm ¢sir Ansprishe §his (@ bei igpm disg 3'"3 oS ist, di
m ndest ens wahrassteichtjum mindestaasA.eMpl GhlotRse, 3'1@6’19%9’?‘:“‘?? z"' r'ﬂ scht wird. 40

10. Verfahren nach ei nem der AnsprUche e Mol
Chl or menge e"hé’ewﬁ\'ﬂje"aF%lA“sP B 10, Re Q?Trﬂle g'ﬁﬁﬁ" g’rm "g g b% %ﬁsﬁ@]ﬁ?g ro.
Mol ei ngelst achteé‘get('@}“%@ Pet@8ler n. 11. Verfahren nach Anspruch 10, bei dem

di e gesante Chl or menge 28 bis 1. 25 \b| bghjﬂo be %gtﬁns 70 m%g@gprggggmt@s

(B) betragt. %2 i %ﬁ% hSmohrlals D7OF CABRUgsweise
m ndestens 70 0"6 ngagrg of Fﬂgﬁ Eh rgmglr']]ge m t der Reaktlonsm schung bei

ei ner Tenperat Lﬂ’ Vo e r als 170 I C, vorzugsweise ab 110 | C

kont akt i er? viam&h fash M@ﬁmcﬁhfzeﬁbeln@&m if\rWeBsnticten lalles beti gesktori Chlormenge mit der
wesent | i chen &I GRioRklischifg BBTeMBr ToRipSHatlBVE ¢10¥Ctbistiz0 * G kontaktiert wird.

14. Verfahren nach Anspruch 12, bei dem mmdestens 90 Mol.% der gesamten Chlormenge mit der
55 Reaktionsmischung bei einer Temperatur von 130°C bis 170 ° C kontaktiort wird.

15. Verfahren nach einem der Anspriiche 1 bis 11, bei dem mindestens 20 Mol.% der gesamten
Chlormenge mit der Reaktionsmischung bei einer Tomperatur von nicht mehr als 150° C kontaktiert
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Reakti onsm schung bei einer Tenperatur von 110 I C bis 170 | C kontaktiert
wird. 14. Verfahren nach Anspruché,?omi?e‘so@m m ndestens 90 Mol . % der

gesamt en Chi ornenge mt der 55 Reakt 1 onsm schung bei einer Tenperatur
von 130 - C bis 170 - C kontaktiert wird. 15. Verfahren nach einem der
AnsprCche 1 Jgs 11, bei dem m ndestens 20 Mol.% der gesanten Chl or nenge
mt der Reaktionsm schung bei einer Tenperatur von nicht nmehr als 150'C
kont akt i eng. Vifalen nach elvbm d&r AnspricheP0BS 28 3@BdenwayBerdem @achiplgend;gip PMPRERIY 98F nem
der Anspr Cchmsaftiohsmischung alifdiberd@Pn Gl 2004€ mihpltoirg ndpineChigresnge HE@FB}'%‘T o
Reakt i 01 sKbiee geragesanilizein defm) Vprialyop jvarwersistep Ghiopmeng® entagrichl, i dereRgpktionsmi-

Chl or nenge, sthung hpicrShieeTamparatyr kpptalfiert wird. \p| o5 der gesanten in dem

Ver fahren verwendet en Chl ornenge entspricht, m Reakt | 7 ng
be! er hohtidr Veriahrpnagh einenkéan ﬁa%efqmﬂrl b‘%? & gel dg9 ?'°\9@‘?"§‘%‘P’eﬁ'“§%ﬁpm e"Fh‘?%E"r'!

AnsprUche 1 bis 16, bei demdie Ml % L Jo 92 S8cR/dRr0 PolybulRR 8 tna. did
| & Ver fiahri@nVesiairen B Sipemcger ?ét?és’qy'gle' N P55 POl yol efin
Pol ybut en unPradukimischpng jowreinpingg fi¥er o8 findest ﬁﬁggléefﬁzg#ﬁhrlﬁéﬁ\%“ért von ni ndest ens

1, 3 gekennzej chpet ist.. 19, \Ver 5rid €ddl di6 it RingHBtigshy KéHEnwasa ung
mt weni g el Eﬁ;:,&fﬁ:g&‘fﬂﬁgyﬁ %ﬁf&%%{gﬂaﬁiﬁﬁdﬁgénﬁ bind gqaiﬂhﬁ'ﬁiédhuﬁgant es
g/gno- O’%?EGPE?E S2bhS TR CRb! @htai@ibrt Wird, obeP@ibse BRERNGHsMRCHRAGK i onsmi schung in

. . l%o%ﬂﬁ %ﬁﬁn&nem burdnSénaitich 6 aikskulafjewichM (ZahlenmiBElE vondmiadestens 1200
Reakt i onsm sc g Pol yol efin mt einemdurchschnittlichen
Mol gkul ar gewi CRY othyfchRbPEHEbdtiBls MYRA odbr DId@BdneREemRA4) inLarer Menge, die wirksam ist B
et hyl'eni sch ungfadstehd &£65 Morsnget9states [B) peindeisgebractestizi i¢ferin ei ner Menge,
di e~ rjgsam idast, Webei BibsaCRakiGNmMIsEiung. ufierSVehisEndung eigerMisehnasie YoB)mifdetonsf).765
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bis 60 kehl enstoffatomen pro Ml VWUl und 3 bj s I SRt

Mol ekU umvéepispwrmet?'mae?béﬂc r“éﬁpﬁici Fglbﬂa%%'ffﬁﬁ‘,%% b KRyl 2o MR WO
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nukl eophi | ezgé)!@s;%féﬁtﬁ%ma g}:ﬁ‘@ﬁesﬁ?\r&d ehid Bccl)}oﬁlilkylenpolyamin. Polyalkylenpolyamin, einwertigem

55 Alkohol, mehrwertigem Alkohol und Hydroxyamin umfgst.

28. Dispergiermittel nach Anspruch 23, bei dem der nukleophile Reaktant das Reaktionsprodukt aus einem
Polyamin und einer a,f-ungesittigten Verbindung mit der Formel

. A 0 M



ausgewAhi t aus der G uppe bestehend aus Pol yoxyal kyl enpol yami n,

Pol yal kyl enpol yam n, ei nwertigem 55gp g 3g2l468'83! . mehrwerti gem Al kohol und '
Hydr oxyammi n unfaBt. 28. Di spergiermttel nach Anspruch 23, bei dem der
nukl eophi | e Reaktant das Reakti onsprodukt aus ei nem Pol yam n und ei ner

ac, p-ungesilttigten Verbindung mt der Fornel_ 28
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aci nong- ou di carboxylique a insaturation ethyl enique en une quantit4
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|nsaturat|on ely @@“g&penqg,tg@mg&m;ﬁggsr@g | ' aci de mal ei que, |'anhydride
mal 6kgue ot |eurs nmel anges. 40 4. Procedd suivant |'une quel conque des

revendi cat i 08S plocBdé3sulvait RSrevendjcatibn 2, alamaibguel le friatitee dutyprr a0idg dicerbpwyliqyp dtinpaturation
Procedd sui vantgy@nigue\eeribis ahtredtacide maléique, laohydeidle ma&nqy@wwrmélme%orrpr end |e
pol yi sobu'wl ene. 45 6. Proc6de suivant la revendication 4 o |
revendi cati oa Frocédénsuivenid'ues quelgongus ges @Yﬁ"ﬁéa“mfs’sE&edﬁ'ﬁé”’qﬁﬂfewﬁﬁwmpffﬂ% °
du poi ds nol ecolgbutimed' au noi ns 1500. 7. Pr ocedd suivant |a revendication

6, dans |oquel |a polyolefine conprend un 50
moyenne nunt b @E@éﬂﬁﬁ“}éﬂl‘&s’mﬁb‘ﬁ%‘?ﬂ %F?“é '°G%°'E‘ %m%'"ﬁﬁﬁ%’mg?ﬁﬁg’%gﬁd ) gl vant

| * une quel“€onque des revendi ca | Qns % | %pel Bﬁdoﬂ;ﬂ@ﬁ\e posséde une
reacti onnel BstPropéé; siivent g réve" & P’E de nel'ange d'au moi ns
1,97 W1 (10 HProyews" ?'1“571&@5%? un%re enh‘gngﬁ%

a mse on contact du chlore

avoc ce nel ange, 9. Pr oced bd & un gaSoblitiEnecdyarit @ne
mel ange reacf OP?Fgaé eve s ﬁ%§§%§“ w‘%\rgg%%@?gl"ﬁnorggeﬂdu el ar¥ge de

1,97 & 5,94 wi ?yfﬂ‘e&‘u'g ons) au noi ns pendant la nise on

' le mélange réactionnel est
8. Procédé suivant I'une quelconque des revendlcatlons 1 34 7, dans lequel
mélangé au moyen d'une énergie totale de mélange d'au moins 1,97 Wi (10 HP/1000 gallons) au

moins pendant la mise en contact du chlore avec ce mélange.

9. Procédé suivant la revendication 8, dans lequel le mélange réactionnel est mélangé au moyen d'une
énergie totale du mélange de 1,87 & 5,91 W/ {10 & 30 HP/1000 gallons) au moins pendant la mise en

contact du chlore avec ce mélange.
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contact du chlore avec ce nelange. 29 *C L M S* EP 0 382 450 Bi 10.
Procedd suivant |'une quel conque dgsglagyggFsfations 1 a 9, dans |oquel |a
guantite totale de chlore est une quantit6 suffisante pour fournir au noins
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quantite tot a‘l'aét‘.téiémﬂﬁldﬁr"@“@%s%é“ f :’g? fge”{eactignrpl 3 yns femperptite on, o
une t enper at SYPENeYE 3 1/8° e REPrRAeS A Papl dOpIG L i sui vant |a revendication 12,
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en une quant i LiE 6 LnEaCRunilingd Rdétidhrol s TR sbhie RsadiohrIle Sred dirtiicre, dexiit Crasapges E

(B) intrpduitg,icheldBhtedaft COnpose (A) introduite, 40 dans | oquel ledit
m-l ange rdacti gQRRs pdhpléfingdyait Ofe rdyerie Yitmériduaid.epoids etofeulaird dlaameingl 620t ange
d' alnADI Ns 0, 738 W\ nfateré i 86 cigambronsy dieabosyligues? [peatdlation éthpiénidus en gre auanitéict
du chl ore avec ofiicacspbu fgyehir all ing e@dror @, Emdle de comriosds(BHDiroduitecnsr Hold do pamposé (A)
quantite total entdauitehl ore utilisee dans ledit procedd est mse on contact
avec | edbt nidaas pauel dhelit méangecriactionnelcast mlpngé v umayemn 8nestnpigie telplp dlo gnélangp d'ay
et ledit mel anges QZB8 WA kiP{1§00casiiank)can tmoing iPprsiar da risen eaniast dy GhiofR.aveg e mélange,
s8di ment . 45 @@ quantitécia anoine BY males Yefelaquapiiy 'e'a'ﬁidsﬁh"_’fg“;g ° f3ps 'S_ "bjll ﬁ" 29
des revendi ca®n enigct aveg legs mélange riactiongel @ ‘Qﬁ%‘:{gﬁ@ ediecaY’? of %187 gl 20°
dens | equel | 4o preduitspationtuneigs; dg,0,08 % eryolumg dg r un nel ange on plusieurs
zones cadffpronant, au noi ns une .zone .axi al e de po i ns une zone
50 & T bt eSS PPRBE ronganen 1Sl peSustnie R PRS2 £' "5 U0° 2
suivant [a reyendicatl on 2L, dansd GHYE! daheCiodll @MHHanGd" saLtidioP bt TréRgESsar un
conprend urf! rp%i% :Eﬁginyfbﬁeg&nﬁ offant g ﬁoiﬁéjngg;rgzbr%%ﬁle‘és pBAPHEE Biudding ude tbhe
ponpage 5q)esceﬁ' saiffdmerit Han< 046 zb {‘,ga!aidﬁhm@ a fort cisaillenment, et dans
| equel 1€ chlore gazeux est Introduit dans |ladite zone reactionnelle a
| " i nteri eurgsdpocsds shivhnfill TelERIcaNbh 26l ahsABdubIBe MBIy Bn PREIGUrCzoREs domprdditn médhge
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23. Dispersant pour huile lubrifiants, préparé par réaction (1) d'un corps réactionnel nucléophile compre-
nant au moins un membre choisi dans le groupe consistant en des amines, des alcools, des amino-
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nant au noi ns un nmenbre choi si dans | e groupe consistent en des am nes, des
al cools, des amno- 3-* 11111111 Hgplldebhsd®1ls* *C L M S* EP 0 382
450 Bl al cools et des conposts m-tal liques avec (2) un ndl ange de produits
contonant une nati bre du type aci de nono- ou di carboxylique a substituant
hydr ocar byl e alcodibtiies canpsiz rdmiliqubspasc @unoméangeldo produita ndntdnani wee oatidrecdurivpee
des revendi catatios ofto-Adudicarkoxylidue Disahstiuapthydrecarbyle At chifae lcagusnidimsapar an PRRES
dans | equel IIsulmtpmeqmuquedmbvenmulmpm&e conprend une am ne, de
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et 3 a 1% a®brhisperdantsujvant |screvendication Pl dansslequel lo seres Agacticnna! \upigoph comprand uno
revendi cat i on aine, drapréférerrquusp Pplyamingl 3yati2rc St BRI FAlANe toipux Ran malf e At a2
10 choi si etaEes flazaapar meIcHn: hy | bnepol yam nes et des .

pol ypr opyl bnepqgl yam nes a ant rbone

12 at d2 sul g‘c 8 (€0 prend une @ Jéﬁe
revgnglrrgz‘f i on® §° F"'?Sggg H% % ( Fm'I" %t% Eﬁ{o E%'é‘o'g ne‘égég m)%z- ﬁ & gges
d| car boxyl i quet ’?rPéé?‘B'?" °9 ﬁomecfnlaqzﬁe corrprend | "aci de acryli que ou

" anhydri de g l ersan}guwant I'u &ﬁue que Qﬁ? fa%nsséﬂ'évﬁn&an¥ Rqlief MaGFHES Al yRE addd
dans | oquel ern l’?b Sy 4 atﬁéi foh MDBIqUS BRPBREIREdE BerfiBid6u ttanhydride maléi-
un nmenbr g, choi gl ans e groupe consistant en une pol yoxyal kyl bnepol yam ne,

une pol yaf kyl bnepol ya- nine, un al cool m)nohydroxyl i que, un al cool

pol yhydr oxy by, opighehnt dient Wy véndiéaish BS; dandleqdél 1d Jofis @dabtidnitel Autisuishild cdmprend au moins
revandi cati on onthid \éhokiQiheEtb ghoBpeCodhdidiant ehadib ipoiyoxgdikyldbispbliyiin, L mlyalkyiEapblyiee
produi t de reaminé, @R aidbolinenoptiroxfigs) @n altootibolyhydraxpijaos bt uad nfdwx@ine- | nsat ur 4 de
formul e: 225 p6 7D X D -CCCY
dans | aquel 28 Dispemspit-svizart da kevorgiication 230 dans' legugigle rrorps véactqyn%gwﬁé@h'&nwgw&a?)ée
-OD, -SD ou -pxbBit D9Iéaction @ne polyaryipe et@'un cowpost alpha, béféﬁﬁawféléhpr%s ou
différents et repr~sentent |'hydrogbne ou des groupes hydrocarbyle
substitu6s ou non substitues. 29. Disperspg ugvant |a revendication 27,
dans loquwel |e corps rdactionnel nucli o? Iel?carrpr end le tris-

(hydr oxym-~t hyl ) ani norret hane ou au nonm@’ uf B€cdnol pol yhyroxyl i que
contenant 3 & 15 groupes 35 hydroxyl e par nol dcule. 30. Di spersant

sulvant la rev “dl “ Degfianis ?3 J,ns m J@amm b é"&fbl! BB hFIRBHADH Rt
d arl
ggmtnan”?uego %fnqj T°"tst°“ “9 %‘g e pen a ! dtr_ tOT Wépﬁydroc byle

di penta6rythr| IP]E’ans}’]bto ) Ie sorbitol, le 1,2, 4- hexanetrlol et le

t~trahydr OX Yo € BikGrant sﬁQanf' a é@mﬁéﬂhgfﬂ-ﬂ dans quuél“lé borpd r‘éictnéﬂnél'nuéléopﬁllewompmnd Ie_tris-
(hydroxyméthyl)aminométhane ou au moins un alcanol polyhyroxylique contenant 3 & 15 groupes
35 hydroxyle par molécule. .

e 30. Dispersant suivant la revendication 29, dans lequel le corps réactionne!l nucléophile comprend au moins
un alcanol polyhydroxylique choisi dans le groupe consistant en le glycérol, I'érythritol, le pentaérythri-
tol, le dipentaérythritol, le mannitol, le sorbitol, le 1,2, 4-hexanetriol et le tétrahydroxypentane.
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