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45 The random block copolymers contain significant blocks of a vinyl substituted aromatic repeating unit
and/or significant blocks of a conjugated diene repeating unit therein and/or blocks of random or random

: tapered conjugated diene/vinyl substituted aromatic. These copolymers also can be represented as A-B'-

I A'-B'-wherein A' is a block of vinyl substituted aromatic compound, B' is a block of conjugated diene, and

i the length of A" and B' blocks vary widely and, are substantially shorter than the A and B blocks of a normal

s0 block polymer The amount of the vinyl substituted aromatic block content of the random- block copolymer
preferably should be in the range of 20 to 45, more preferably 25 to 40 weight percent.

Examples of such commercially available random block copolymers include the various Glissoviscal
block copolymers manufactured by BASF. A previous available random block copolymer was Phil-Ad
viscosity improver, manufactured by Phillips Petroleum.’

55 Regardless of whether a true or normal block copolymer or a random block copolymer, or combmatlons
of both are utilized, they are hydrogenated before use in this invention so as to remove virtually all of their
olefinic double bonds. Techniques for accomplishing this hydrogenation are well known to those of skill in
the art and need not be described in detail at this point. Briefly, hydrogenation is accomplished by

5



wei ght and'preferably from 40 percent to 60 percent by weight. These
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Thewunsaturated carboxylic reagent (B) contains an al pha-beta ol efinic
unsqturation. By the term al pha- beta ol efinic unsaturated carboxylic acid
reagent, it is nmeant to include al pha-beta ol efinic unsaturated carboxylic
acids (B) per se and functional deri ERQ28H68BIr eof , such as anhydri des,
estgrs, amdes, imdes, salts, acyl halides, and nitriles. These carboxylic
acid reagents may be either nonobasic or polybasic in 15 nature. Wen they
are.lpol ybasic they are preferably dicarbox@ic acids, although tri- and
tetrlacar boxylic acids can be used. Exempléry of the nonobasic al pha-beta

ol eflinic unstaturated carboxylic,acid r agents are the carboxylic acids

corresponding to the formila: I’:‘EQR]"'Z %R i s hydrogen, or a
I

saturated aliphatic or alicycl | aryl, ryl or h(it erocyclic group,
preferably hydrogen or a | ower kyl group, and-¥e~+R"s hydrogen or a

| ower al kyl group. By | ower alk it is nme roml to 10 carbon atons.
The |total nunber of carbon atonms,in R.a err] should not exceed 18 carbon

atonys. Spewi fic exanpl es of usefQl— i c al pha-beta olefinic

unsgt urated carboxylic acids are acryl?Q§QC|d 30 net hacrylic acid,

cinpam c acid, crotonic acid, and 2-phenyl @ openoi c aci d. Exenplary

pol ybasi c acids i ncl ude nalelc acid, fumaric acid, nesaconic acid, itaconic
acid and citraconic acid. The alpha-beta ol efinic unsaturated reagents (B)
al sg/i ncl Ude °f unctional derivatives of the foregoing acids, as noted. These
fung¢ti onal derivatives include the anhydrides, esters, am des, imdes, .
sal{s, acid halides, and nitriles and other nitroggg contai ning conpounds.

of the aforedescribed acids. A preferr P35 al pha- et a ol efi ni ¢ unsaturated
carboxylic acid reagent (B) is, nalei# anhydride. pecigldy preferred
reagents (2I§) include maleic a y'ml%em‘c Anydri de, itaconic
anhydri de, gl utaconic anhydri ch| oromal ei c anhygﬁlde nmet hyl mal eic
anhydride, acrylic acid, neth ‘r"y'li acia, rtamaric acid, maleic acid,

mal ei m de, maleam c acid, [err] alkyl ers of such acids, and

conpi nati o@s thereof. 40 Met hods - of Cé)r eparing such functi onal
derjvatives are well known to those of ordinary skill in the art and they
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extent upon the fyp

( 2. th oxyet 5 2 ra?vull depend to so of block copolymer as well as the
: type o he initiator system utilized. Generally, the reaction temperature is from 100 to 300°C, desirably
: so0 from 160 and to 260 ° G, preferably from 220 to 260 ° C. Although not necessary, the reaction can be carried

out in an inert atmosphere such as nitrogen.

The solvent-free reaction between the hydrogenated block copolymers and the unsaturated carboxylic
acids or derivatives thereof can generally take place in any suitable vessel, device or apparatus without the
presence of any solvent. Desirably, the reaction occurs in a blending device such as an extruder, a Banbury

55 or a two-roll mill.

As an optional and important aspect of the present invention, the blending device imparts high
mechanical energy to such an extent that a sufficient force is applied to the (A) block copolymer chains to
cause scission or breakage thereof. The use of such high mechanical energy to cause chain scission is
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vari ous organi c azo corrpoun ators t he
anmount of the (A) bl ock copol yrrers and the (B) reagent ut| lized is from

0.01 percent to 5.0 percent nd desi rably from0.05 percent to
2.0 percent by wei ght is uti ¥p?gﬁg hﬁ es include
benzoyl peroxide; t-butyl perox pI va |c orobenzoyl peroxi de;
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di et hyl - 2, 5- di(t but yl per oxyl ) hexane;
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hydr oger oxi de; 2, 5-di met hyl - 2, 5- di hydr oper oxy) hexane; t-butyl .
hydr oper oxi de; | auroyl peroxide; t-anyl per- benzoate; or m xtures thereof.
Pref efred organi.c peroxi des are benzoylE B%?égg t-butyl peroxide and t-
20 bdtyl perbenzoate. M xtures of two B f the above per oxi des can
al'so. e used. Naturally, handling of the peroxides should be done with the

ut nost care due 0.4-N6i e BN HEMPECAIRRS RO Nasvilsetd SN b Yordh&AR Ho-extiRIBCHed to a
the uger shoul gsobe itild@srOERYrur. 2hJubrfeattibl Bt thd) BdripoRdnRRBMinbMSd, ABwMEdt la I8 rate with
proper handl i Nngofr® @RS BRErAigEIn ARYYIa& QRS agis. tTHE aBWbsirfate F4aIPtides @fe given in the
sui tabl e organkemge® i nitiators include 2,2'-azobis(2-nethyl propionitrile)
and 2,2'-azabis(2- 25 nethylvaleronitrile) and 4, 4'-azobis(4-cyanovaleric
acid). The ext®xmpefi the reaction of the (B) reagent such as maleic
anhydri de as incorporated onto the bl ock copolyners-is generally neasured
by a fotal . aci Walpipipdsichellyis 4¥AN. The TAN nunber desirably is fromO0.1 to 60
wth from0.5 to 20 being preferred. The definition of the TAN nunber is
the myj of K@H required to neutralize the acid functinal groups in one gram
of the reaction product of (A) [bE@Gker ReO| Yesorgm siathi{48) 30 [al pha-beta

ol efimically unsaturated carboxylic reageptesgniMalelclBhhyemctijon products of
the pfesent invention as well &s being uspBgh dxrtiBotyerermide 4t es are al so
useful as viscosity inprovers. The Tnternedrates of the present invention
wi IN~ be unders e o the followng non-limting exanples. 35
EXAMPLES [ -111 E gy%é‘g{:%:g%?{gi é’r:glﬁz:ﬁ/i scosity index inprovers (VI inprovers)
were functi onaykg8khs\i 169+ & § anhydride in a |aboratory scale extruder.
The extruder ugestohds af 49S€ (B2Gr | MENt's was a single-screw type driven by a
40 \CW Br apendaond2lapstor e Goredyr torque rheonmeter. No die was used. To

i nsur g honopgeneagpisinge batt@rtinfeee dsecdndeTAN WS VI | nprovi ng pol yner was

coated with nmal ei ¢ anhydride and tert-butyl peroxide prior to extrusion.

Thi s s done Byamgledisol vi ng both nal ei ¢ anhydride and tert-butyl peroxide
in acktone, spraying the acetone solution evenly over the crunb polyner,
and aj | owi ngs t Maleinigest BASE GlivsbvjaspltCEIS860evapor at e. Thi s procedure | eaves only

t he | ei ¢ anhydri de- and peroxi de-coated 45 crunb polyner behind as a
residue. More specifically, a honpgeneous extruder feed conposed of 96.5
percent wt crunmb polynmer, 3.2 peesadnkoal: [TBbegntGRedvsel cde, fand 0. 3 percent

i tert-lgutyl per oxi de was dgharged to | begematicdarydfi®ed jzone. The
reactjon mXture is conveyed t Hrough t he } Bpedi-keduyrfpraidags of the
extruder barrel by a single screw. The barrel Tength of the |ab-scale

. er used BGS8LRARSedd =0 paches (0.47m . The residence 50 time in
eatlr pf the thpegied@NRe aPembigugXt ruder barrel is given by the follow ng

rel atj onshi s fPLcenss BB G (zone 100 Residence Tinme = __ (seconds)  RPMin
Each {Zone 8  1ERcbha2&246GOé2) n each of the follow ng three exanples the
first] zone wasiusechdoal 260 tOgedheat the extruder feed to a 160C initiation
t enper at ure.  Ahprhodngke reasttiren- 6f sebdnes TANBISENt S commenced, it was at a | ow
rateswi th nmost of the reaction occurring in the last two zones. The

appr axi mat e 4 ebxampledll t i nes are given in the exanples. 5 Exanple |

Mal eilni zed Shellvis 40 10
. Maleinized Shellvis 50

Extruder feed: | 626 gm Shellvis 50
21 gm Maleic Anhydride
2 gm di-tert-Butyl Peroxide

50 Extruder screw speed = 50 rpm
Residence time at temperature:
10 seconds at 160°C (zone 1)
10 seconds at 240 ° C (zone 2)
- 10 seconds at 260 ° C (zone 3)
55 Approximate reaction time = 30 seconds, TAN 10-15
In a similar manner, the same blending experiments were carried out at different temperatures as of
about 160, 180, 200, and 220°C.



Extruder feed: 760 gm Shel | vis 40 26 gm Mal ei ¢ Anhydride 3 gm
di-tert-Butyl Peroxide 15 Extruder screw sg)eed = 75 rpm Resi.dence tine: at
tenperature: 7 seconds at [err] .(zoneERP 287 863Bhds at [err] (zone 2) 20 7
seconds at [err] (zone 3) Approxi mate reaction tine = 21 seconds TAN 10-15

Exan’pl e Il 25 Mil elregét%e |x§1$és!§ oh? 300! 8 |5 erc ?o%]ggn ﬁx‘tBI[J |J ﬁlgrg our osggwlygmb
31 ssovi scel St hlll ALl @f 5 ?ﬁ e e Bk b B
screw speed ef o HesitaEYP Hh&ed ﬁ@%%m séth Jseﬁd'&c _
(zone 1) 10 sgy géts"f’etmo[nﬁlr ih c%rwaﬁuogél mlt%ensé%@p stHppi &fh@]s FRR&achilim. - '
Appr oxi mat g r eaﬁﬁ 'aﬁﬂ?naﬁ\}erﬁ?oces 9 15 &9 HlSthel Adved Rradtion 4DthEpRIIEHCE of brle VihoRS BHiheRs to.
Shel I vis 50 Exidf 16l @) aéyRRSl reactié’fioddbl THacbivent Bse8Qarle HiNcdMmer & chivBitidndl edvert sgth
di - tert - But yl agdse%hdi@ tofle arbExddritbetiie. Sohvembsrt proslitableSdiverisindRas i tiskorateys tollswhichtare
tenperature: Qficatbapdncatsudbd faufaE ater nthdd: Beicand silsadet AN hébsiftmmme BRNly, hotural
seconds at 268is@Gcludomierd)lutbatikgopis Gxdhraatiquid @etrolbunp pilstangdreolven3®atee onaviistreatpd\Mineral
10- 15 I n arsi lobricating wisroh earaffirid aapbtaenic dlmired ipargffinisc prohtheniatygesyfnireal gegt yegefeblepeils can
af different asnpeasedt Sy¢wtiqigbrishting lotautiizcgd@re akglgted pOMaticpglyafpha-glefing, alkyl ghpsphates
287 569 Bl Thendrtessestsrsoterivedsioprrelypasicicids, gpveizianddfatty acys- JRPmRieR of $pivents ipgludp golvent

tbl uene. It i®fiedeiPOpdurabentsPAGniNputiahtminerst P?i?“"hlaﬂﬂf?fol“aﬂmhﬁﬂc r 4 d"pa@vme?caws
- pr eci pat at #99dpeIoBYR rhydrqq?éat I°"9°§‘e"ss?5'F'£’t"%‘de aq}? '37@ foit should
iedin affo g%ﬂﬂjualieg fP ft .-83 ﬂrheeélgn F\gtgj;egdsn s%{tgg an%{\g alc?l{g tom 70 percent to
kKboxylic re n AnY,Conyent
nner SUCh aﬁleigﬁus r:; eﬁnﬁo "HS%:IEH %re Seytengl:t h\éee:eaCtan. ?:i:l’l:d ; Pin r‘gresence o} § s:i::;
ocess is toyLalty ey chl ﬁs&ﬁ%gﬂa o O ron%
lvents t Qo f Q)fam% %o i oaﬁiglré’?mh gloéke&%@n@? p§1 pyIatt alébg ﬁl@@ame- -

tefature. Cpg\usm 8nbt BitherdiHabb] the b BinShusihtaifl BIpkaRta/oiinia Usaflidied bl
e | ubricant a&msm@m@@&@uss HufdNorb déIRAtvEstheradh Bavirlg oy ebo Garbdhdtbresa biicgveor| tho
ot forth her eirtglbass. grddps. ethb Y(C) iniadters ale aol the isdhtd bl et Iortheticddinabdvb Iwitd aégargio the
i |'s such as bdgutifide peattion| aadiniciuiié SheadrgankOperdRidbs tide tb eelricls opgaiiid -az0 @arhainds. The
ineral 10 | wdipisoedctiangraaimesrspfongitianaf rhdthwide andnibe ikehremaleo the samexexdset forth hereinabove
phr af f i ni c- naptkshethéraisd siesbeloirte badiffesenti veget abl e oi | s can

' _ The preparation of the (D) acylating reaction product generally conforms to the procedure set forth
above except that a solvent, for example a Neutral mineral oil is utilized. Any conventional or suitable
30 reaction vessel or container is utilized such as a reaction flask. The mineral oil is initially added to the
reaction vessel in a desired amount and heated. Inasmuch as the reaction is desirably carried out in an inert
atmosphere, the vessel can be initially purged with an inert gas such as nitrogen. Longer resident times ‘are:
generally required to react the generally larger amount of reactants contamed_m the reaction vessel. Thus,
although the temperatures can be from 100°C to 300°C, they are desirably somewhat lower as from 130
o/ 35 °C to 180°C with from 140°C to 175°C being preferred. The process is generally carried out by heating
the solvent to a suitable reaction temperature. The (A) block copolymer is then added and allowed to .
dissolve over a matter of hours as for example a few hours. The (B) alpha-beta olefinic unsaturated
carboxylic reagent is then added. The (C) free radical initiator is subsequently added and the reaction
conducted at a suitable temperature, as for example from 140 to 170 ° C. Desirably, the initiator is added in
Nt 40 a slow manner, for example dropwise, over a period of time as many minutes and even hours. Upon
completion of the addition of the (C) initiator, the solvent is held at the reaction temperature for a period of
time until a desired yield is obtained, typically for 1/2 to 2 hours. Naturally, much shorter or greater periods

of time can be utilized. .

The invention will be better understood by reference to the following non-limiting examples.

O

45
EXAMPLE IV

A 1750g sample of .a hydrogenated styrene/butadiens copolymer (BASF Glissoviscal CE5260) is
changed to a 12-| flask containing 5250g Sun HPO 100N oil which has been heated to 150 °C. During this

so0 step and throughout the entire reaction sequence, a Nz blanket and mechanical stirring are maintained.
Within 3 hrs. a homogeneous solution is obtained. Thirty-five (35g) grams of maleic anhydride is charged to

the flask and thoroughly dissolved while increasing the reaction temperature to 160°C. A dropwise addition

of 14.1 g of the t-butyl peroxide initiator is charged into the reaction mixture over 1 hour. The solution is
stirred at 160+ C for 1.5 additional hours. The N2 blanket is then changed to a subsurface purge (2.0 SCFH

55 (1.57x1075m3/s)) reaction mixture is heated to 170°C and held 2.0 hours to remove unreacted maleic
anhydride and peroxide decomposition products. Infrared assay of the polymer solution confirms the
presence of succinic anhydride groups in the product. Treatment of a 50g aliquot of product with 0.1g
DETA (Diethylenetriamine) at 110 °C causes instantaneous gelation. This confirms that on the average each
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al sg‘be used. Synthetic lubricating oils utilized are al kyl ated aromati cs,
pol y- al pha-ol efins, al kyl phosphates and the esters derived from pol ybasic
aci 215, polyol s and fatty acids. Exanples of solvents include sol vent
refijned 100 to about 200 Neutral mni nEP&Q128H86%B1ic and/ or naphthenic oils,
di pRenyl - dodecanes, didodecylobenzenes hydrogenated decene olrgoners and

m xflur es of theaove Tea t he
vi sdosity Of pofy 'c%an o Aﬁﬁf'f" W mfg égrou bletra"tiorJ rjia 10 uenF soh:‘t Eoﬁi
pe.rq.e”t to ou on Ch th 20 q’AN sh&rc i herrS@‘gtfaE 'atcmhéﬁﬂl rﬁer tbs £t

utilji zed. Al EUcz'?m@ d Ehe ion, the reactants are
carried oyt: in the presence a sol vent the varr ous reactants of the sane
are|set. fortpgcdppieinabove. For exanpl e, t he vari ous (A) hydrogenated bl ock
copol yners can be either the normal bl ock copol ymer set forth hereinabove
contjai ning from 2 sinlabmafher, taOleadtionObrodikt 8 Qrépa@8 Sutikzingt Shelivisaadd @ Mylrbgealted styrene-
copol yner. Tissprena bR zobbiptdt pOed PyTBtiell ChemicilsS Thelamoent bi Bhelva R iSOy vevight, thge
nmol ecul ar raveangdabt of anetpe: anbydsied isfocR0 twaightegeesem adod the . amiblre ofl nesitra! Lol dst 86 weight @srpént.c
reagent (B) Tresd benmesents @ chagedftomtflaskhie renmaty@scet Hhle inr BayeatlV eachhedpgdswhile a
contlai n al phérefyéseaadditiaefaf A5 oveightsatcent at tdutybrerdyign il chergescdvers reried aidihay- Therselolins
functi onal demsiiredtal 1B9SCfdren adsitionph:p hryrst FrorfitRogndolenket isthanchangebied sulsuriass ipyrge-
of the car bokipl reastaemiiEp seatetie 17 arﬂhhetq ot dpursyip gemae yreagied maipic aqbydad and
f orth her & neRsX7e ohpamposiay 2raguaty! ‘Ft ?Say ‘%BP\PQ'MTerfSP'@‘é’“r"%’ﬁH’ﬁ tB‘hp'S cet ?T(?F‘i?l!?@
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forth he?r tirpﬁ ﬁn i su e%l’%}' ‘%yx eora;t)ue%all he nu rage
aratig %{f “E'bw(‘"ﬁs\t A ro’f'mat rea P0h "Srioe ta nera g‘tepf'
edure se foorth above except that a sol vent, for exarrpl e a NeutraI
mngral oil Egamielized. Any conventional or suitable 30 reaction vessel
ontainer is utilized such as a reaction flask. The mneral oil is

ially addeth 4 madddesin@Aed &@Mpy 86 § Rlactioh pRAEES ipfepsled iy St S0ca hRkbgenated
much as #tencifprhé BIBck copdl@rter pradibcd K/aBheI EEbmikis,witia BReri nitRciilaralelfiStidnesheljvis
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t enper at ur esa eeried b1 hounand e sdlutipnis[stired]at 1601 € for p @dgiliond! 11 fidlo ‘gs SAsrbeforaythg tnitrogen

| owpr as Pt olenkeids gmnged[te p sqbsyricq Rupge] Thejreagtion miriyre istheated 3§ 1743Crand hel! fory 2 hours to
preferred. m@°g]66@§§d raleig éﬁ'@’fj o) 3pd. PefpiqecpcRppost Hﬁ%’&?‘fr‘ ’at‘*Hés%ab I°(/ ﬁtp°'V'Be’a
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typtcal | y f oondésiidoie gel?s dtoustgaineBllat ur al | y, nuch shorter or greater periods of
ti mp can be ut iThe £ drim3Fn @mingreatsiningreompduhdsing theardsent inuerdien e dodd!p e repfegentaucey
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changed to acorbinption| thetgof cAINN Fne, B '5‘2‘5 °’§6’r¥ orrpeawem\recﬂrcrup%xrteeﬁ R&e fechp an
heajed to [ef¥y: 3 EXSPF'FPQ at"rﬁ'%“%%) 9'°§'t é?bc gﬁ; tat" 1B ops, P} pere r‘“@'ﬁ@?‘P‘Bﬁ {for
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‘H yl, i, grgmatigy qr sombingations
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hour. The sopabhishind, N- (@Er’mhéd%ﬂ)ylﬁﬁor;{helrné |- k@fypr%py'ia whér8iR gk ah&vrgﬁmp dr@irddom 1

bl anket i 35t Rem dabangRms,luBually ShRRNY Hragtnaldhy @&n § 2o & carbdntdtonts and hasfe{ohuld ASQ)-)
react I ON M XCHIG, Cis-MRabet aé G-nje@brybropyethiree B-Boblityoxyb@pyismiteOant SHEINRYHoIYER6KY |- 6-
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prodluct. Treatnent of a 50g aliquot of product with 0.1g DETA

(D ¢thylenetriamne) at 110 C causes instgntaneous gel ation. This confirns

that on the average each 10



0 287 569 Bl pol yner nol ecul e contains nore than one succinic anhydride
oy oup. Titration of a toluene solution of the product, with 0.1 N [err],
ijpdicates a TAN = 5.4 (95% nual ei ¢ anhgjdp bgesgect ed) . Dial ysis of the

Z tached to the polymer substrate, while 70- 80% of the TAN is succinic
ghhydri de at taanroettlylpiperazive, OB ogthy):pyBditSxAlPhdByiines 2arsinamdtyipyiicineme?-amigomethyl-
bact i on produet $-smipe-2pmtetsahydrofutan.z Nrigrarshestiylnygoligpe, aan\yemetgmm'@aesﬂmw@
ikopr ene bl ociminomptbyigwyelidin rbmmqubgznesﬁéqi pmiCIPERRY L Z ety PiFoHdiIng  AiaRNnoRpthy piperidine,
el lvis 40 iN@eoingehwporRkdivgm { -ethyFamingpiperigine i ramioripeidias. é"%Hﬁy‘a’PmEfﬁ“‘i"%e 0.50
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slbsurface purge. The reaction mxture is heat to [err] and hekd for 2
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oducts. Infrared assay of the polyner solutiof confirnms the paesence of
iccini ¢ anhydri de groups in the product. Treatfrent of a 50g aliquot of
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gcosity increase thus confirmng that a significant anount of succinic
hydri de groups are attached to the polymer substrate. The TAN was 5.4
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tertiary adnh¥fid 9’8 Stith & @ryiptingreactipn grodyst. Qes"a?iv 51”1{915 to és(PV'B?%é'I“IE?'F°"ta&}'P9
omati c gr ouPoLry F ‘?aﬁ e GRBOWHREPUES PY eélghf@; ¥ dcﬁ’fef“gﬁ' e Biod Ry
or exanpfe ¢ Isfg%?t’ ten i °a'ba? %'Lﬁa?rh 83 f“ﬁ'?’ia% PIGRRK OhJpwef| Jprnts gan be

obel lci

yloal kyl, an gl o o (\». g{.u.ﬁﬁéeé WA RCTINE U ggLrLt.vgsxa%p.egxy

L nkages thereln

O"“_COO
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SO gontai ning from1l1l to 25 carbon atons with from1l1l to 6 or 7 carbon atons
bei ng desirable. Exenplary of such (E) primary ani ne-containi ng conpounds
are tJne following wherein Ris as set forth i mediately herein above:

ammm a, N, N-di et hyl hydrazine, net hyE%thﬁése%?hyl am ne, butyl am ne,

2- metihox- yet hyl am ne, N N—d| net hyl - 1, 3- pr opanedi am ne,

N- et* hyI N- met PAJRA.’F.N 'am ne, N-rret hyl -1, 3- pro- panedi am ne,

N- ( 3-tam nopr opy )m)rp - al koxypropyl am nes wherein the al koxy group

cont a' ns froml SJEOOQt é%mgzrg o?%ebﬂl-rbvak& er s &Hﬁlpt' ar@&"maé)éﬂ i \grsoH'QrgQ@W ng-f fif2kn
1 to:8 carbon @B&e@ﬁm a'{%m&h%twtepr @m &' in gﬁéﬁz D% ariS Wed @9, con-
3- met hoxypgoméhs%man@he ytw.eaéamﬁéan,ymmerxw.b%sl GAnk, .2 kY R BhatGIanAK b TridkiRe
pyl am nes havi g@reti hRd i\&ﬁdﬁl&basdﬁf inkler¥1R] BlhiketL 1B @bidih Y 0EHNEUID sbiStioR Sepprox. 2.0 hrs.).
i mredi at el y Sgkenftis bdlutiad AsCoeaM dotida] €1.9¢ of 8,NLdirh@hy03-prédpahedidrtined@adiydnKBdEECo.) is
N- ( 3-.am nopr Gjaydd) drdpedse fo #e nbijirDirqareth@ ddien fule( &rer 0.5 holPAsr 2Bife 56ifle Bk been charged,
ami noet hyl ) pitixeteaction eyxtuf isceatap®t 179+ G aplytelddd.nbsys. 3ind Mopynkeids pigsged to a subsurface
2- amiinomet ey | qoigei (U0 ISEEH (28aardfrovaitdver the fastriawr, of Jreapdctinn- Briek Bt reneva by drodiia waler.
N- (2-am noet hipis) 18%a waight @olyreer splutipviiberinah proguctk: Ahdlyiitah essay] ofrtbe final product gives an ANA
am non‘et hyl py'ptfogqaq glintpat of10. %ﬁﬁf/oﬂ@wyptp @h3'ygis rpé the product confirms imide formation with no residual
1- ( 3- ami nopr Wdf'deza'?FE'tpPﬁﬂﬁl H@ri"@ﬁ"}?@ vigeogifyi fﬁdﬁ%’tchyﬁ fﬁlsp@?pleﬁf"ﬁg' concentrate is 240cSt-

N-( 2- amnoetHI4 -3 am no perldlne -amnolg) Perldlne

and X\ ani n8no F/C SAE 15W reg %dmg 125% wenght of the final product from
N- ( 3- ani nopr n eégh ?lfCPe r eag}? gﬁge ( afn'i"%& il ba"se
pre- Lferred Qe yim r erbsfvaua ed erpl ar

di 's iﬁeévf a'ﬁ e @ Elr‘ﬁ’ i
Anot her group © é?% @swﬁ'mg%ﬁ‘ B{Qﬂaie yaliaah |gﬁ(&t§18roﬂ&|&>lé§antw
ter aé ﬁsrﬁlancAAﬁmﬁgl i &2“’?5«@ A@ry@ 158461 l@onpﬁ S}F & stdeR. ThIS oul

am

gi ven by t he tfugrdmglﬁs 5r.%cmctrbcn!)c:"!"@s,l QK elaRiate® inhd Borli Is84lercel v

bei ng preferrigg,a Marit &t.rfgrdams |u£1® BB vaidnind 6.9 Bistén Lkt vhRish & 06levah BifeR 428kt hol

R2 i 5 an al kyl ahesroifents adbitie A0 %53 =a844 64znt ABE%P 2002, %CaH2D4] BRGEDLS %N = 0.25,

en the (Ep$¥34varBN=ag891E- CONt ai ni ng conpound and the (D) acyl ating

reacfion peodudh Pedunrmdnes Gaditve Bl %BA= 1228 % Di=156] BB RY.40I%CaF 123SBMGENns, Sy & ea2.
suchlas in a | B2t TeNF898 . In the formation of the (D) reaction product,
any buitable vessel or device can be utilized such as an extruder or a
Banbury. The GPNHEAARYEFLOMEE Wbsirabl e | rrparts a suitabl e high mechani cal
energy to the conmpounds, that is the" éﬁh Iat| ng reaction product _and the
(BE) primar¥ an h’ea E’S’F‘i’?’a?"ﬁi'ﬁﬁ E’S‘ IBYd HtP% ’("W&'&’m%{ Slytiapapiepated dnpExample V is
reaction can ‘{S‘é'g (V a,gh '°?51C°t 2 3:53 ‘B’ﬁ'@ﬁq and tﬁ%’@'x’f"ga:f&‘l"fdﬂd
bet ween t he ( u‘é e ef“ﬁeSo tained, 27.5g of
od W 05 lfflorur hﬁ
ampe- cont ai néur@e ? btu iS h aE% %g r@ P fo 0 hm?rs 1%9
to 250 C st hmttog gdb lgfaegar (gvgrd fsﬁoru t\ﬁe ré %n p
takes p| ace ' Qrgt@rsﬁ'r@c el@a oty dr&ﬁ& Arg caP bs &sthgl'flrtagf)gm gQés & Wmtr ﬁ

time to carr YCoQtHﬁt dt oy 't%re%?:@l? MdHaled HSRRNE SheOPtoduBEcdnfis lilnfd8 formation with no
t enperature, rdﬁ&iafﬁﬂydib@laﬁiorﬁfﬂﬂs e klhénlfaﬂc viddB8® 28100k € Bk GisHSY¥ENCR cShéEhlaRSs 683
an «ytruder isstussdkiozeetshand preduat is @baat i vel y snmal | anmount reactants therein,
the reacti an ti ae APSSEEOESAH 10WwaUiiltie pepad by diéreing @FedwW onthaipkdaudt RBpdréapt-vi, 4.2%
prinary ami newaighhbfaierirmance adriivel Gt irc@lbrizhing oibease stoaki Bni ob tius contdina ©.6p% eeghiatthe
of ane or norroduct cppaitmer. Wiee evablatee it theufford Segemticd YD erigne $ast. @ aetit rating of 9.55 sludge, 7.1
sol uti on- t ypevarmishcl Bistorceit Vyelsﬁﬁycfwmf ¥R tesihevent i onal sol vent known to
the lart or lité& anc CPPACAT4 yeInTPASs R CEH™ b %Mo ThiTe %db= 62,
set 35 fofth Hé?'e‘f??'am‘e”\ﬁngt ¥dgérd to the solvated formation of the (D)

acyl@ating rea I's, conventional oils generally of
| ubrj cating v é'\é%/‘?b’g%hp%&&nat ural and/or synthetic lubricating oils set

T.Orth her ei nabo? %pth9q4 Ig;!oyy;n somt&i;é‘ are(aerg %x g\q%v% cll1ap qp %Lsk 9%55 Ilrlvg

| S. a. SO se fr% esreﬂonp lLylate and the
utilized. 1@ rH;eate@ t(g 15 rdngé‘ta o&én ousCs% tic}ﬂeis fﬁ d, éé Nj ﬁﬁ ¥h9lnl 3-
vessel , heat eg} )aa@aYdrhwisB DvdtQ 173 RAF bardl AMeOLILRE aﬁaﬁl bdaR TcRird, the
The (E) pri rr%aeume%rmsa@l tHh AG CERIMENIIH3.E Rddrst TRMitldgenasitiesd is aﬁ&ﬁgb&ugfsu sitse
order of addigudanoveSths t¥eWRalof e Sbdchddl feriod tolre@ed HYproMt Wwateh. TR 8093 Blieigh Pdifear
of oil is b0 sstutidn giesstiiRefirb prodiicD Mndyticd! [Bysag of/ thit finsl prddea Glive® an PNAdit@ienvddh@efit of
is carried oul.os% (0SS iebratitblh difra@dranslsisobf tod lprodubh eonfigxgsC imidenforwatiah Witho ns resfdual
the [ D) acyl adnhyrgjde moblioon The amperrancepittie dohrent(a€)wapclearar y ami ne- cont ai ni ng



cofpound in a solution are essentially the sane as that set forth
hef ei nabove with regard to the solvent-free 45 reaction conditions.
pvever, the tenperature of reaction '%Pﬂf?ﬂ?gﬁr 1] to [err] and perferably
frpm [err] to [err]. The reaction is carried out desirably in an inert gas.
e anmount of the various reactants is also the same as set forth
€i nabove. | goMprRAMENEXAMALEIXS | nMportant that essentially only (E)
mary am ne-contai ni ng conpounds be utilized, that is conpounds which
tain only one pmalBlaghyaideTehcibngidgd dolvert @b péigmel @s ebthibeitirdre Bamplabioy eaactbd with a
effective ampomary aminetchepdulig inpitid triuwing amannee:- O BbIsENNirgegPolyoep dUancamagnt of 2 carbonyl
| i zed so % hatuialenisi(dassiolpoiihe TAN sweregdnteaditd withpme \equivalest of @rprimaly amine group in the
erally, an saptwe of extder,(tBt ip? single yeremiyne -estoderadringmiy & SoRralendes Plastic-Corder
| i zed such tdigue rheoprie0 The lemp@atge o herextrydes if aperogmatelp 4506 She Arimarveanine qopgining
bonyl gr oup§ompoupdyN. '&’éﬂﬁ'ﬁ‘hﬂﬂﬁgﬁ’d’wﬁ@a’g‘f‘%m‘ h%?"’%’&r"ﬂ’e$ Byrousk VFSaP’P'ﬁge‘r ¥t fhp Saivent
pduct . Desi r 4B POYPEANS bsthiagded ta ¢ ﬁe?f'hP iR Rf e edHes| 'l"ﬂs'H r“5’6 “é*x?’%’ dor was
each twd®cdPy tehgy(glfgﬁ%ndg h%é{re’r Cﬂoyﬂrgb\%raagso af ag ed into
to 1.1 prigiry-use %Hb%“af' r'seaw‘ N\

(éoga rate was 60cSt-

0.

arghydri de grou her

] EA Bif%;sﬁ,%?%é;é“ fa’%’fg" ;M bt &”EH@?" %"H g
n s mt jo; &HER e d al H ever, it is

0487569 B1 COMS FRL Feo Mm pggre Z ' rlQ lzrmafnufac‘:lture' a'n

sql ution pr eparo@@olbtﬂe @é@tﬁ@ Vf-‘mlvaér@lls 1956hu OTlﬁs é dds ubéhs e ﬁﬂéﬂom f Wet ddiyBmine

#chani cal sti rh@ihe (B) A& BLcEIn prdddct] nI et, addition funnel, Dean- tar k

gt er trap, con- The gderraation painds theaéticly prmiateh By méhbrastica fdrieaasyas/ébtl«yrhah ®rof. George
I barco Gridh; CRi2d'® ielhdoki ‘Priodiges @ERblyrivelzatidne 2l Bdition, ©pp. 96-847, 1976l HiEBbRLot, Bew
gdrr] under a Nerkbidnket to obtain a honbgeneous sol ution (approx. 2.0

S.). Wen this &obrditglorassvae thet diethplbrteatriareick (DEFADE wséd as a polyamine to react with the (D)
N- di et hyl - 1 28v3lipmysagietipradrict BETARmS thadumctionalitviof G, Becjuse & daiains drcopriviatycaming groups
e mixture fr @A eieculadiiheingmber averege fupetienalily. ostfﬁd%)racvmm egaction |Pradies rivner lprasthe
en charged?® ey medictsitiah nhgek @ grogslinked Iﬁ@ﬁ‘ﬂcédmt“éb formed. 1 paid feqtienality Chopeygr: & greater
e N2 bl anket tr?ag “Q’;‘}-. él bra pﬁglctgd é‘hﬁg'h rTf‘%.(thO"TB tea tem gregjerdpe-fynctionality, the greater the
.86x[err]/s) )gel | %h \E grf\ctrﬂr&ﬁ)f is oph@s§, é@c i-sg b'ﬁ@f"f"ﬂfﬂ cimbber %g@ble because the
j lpr Oducf wat élrscos :{ﬁ btt:lrlf the, anq xZﬁ ps- attgc ﬁﬁﬁ mo?ef:l:rlg % d g t}re average
86%5 /(') Clanf %gf%rzgleﬁular WE ht Jf ({\)h éo% Iyrq ra(r:1O rt] | I,msol capo énor m?@? WIrg élﬁle illustrates
bsi dual anhydri de %l’tt)sorptr ons. The k| nerratl c viscosity at [err] of this
spersant-Vl concentrate is 240cSt- (2.4x[err]/s). 15 An APl SF/ CC, SAE
VWO oi |l was prepared by blending 12.5% weight of the final product from
anple VI1,3510. 6% wei ght of performance additive [err], 0.4% wei ght

ryloid 156, in a lubricating oil base stock. This oil thereby contains

5% wei ght of the product co-polyner. When evaluated in the Caterpillar 1

2 engine test a TGF = 73; WID = 217.6 rating is observed after a 480 hour
bstsperi od. An APl SF/ CC, SAE 10WBO oil was prepared by blending 11%

pi ght of tH@ product dispersant-Vl, 20 8.45% wei ght of Perfornance
Mmditive [err], 0.2% weight Acryloid 156 in a lubricating oil base stock.

is oil thus contains 1.32% weight of the product copol yner. Wen

d/al uated in the Ford Sequence VD engine test, a nerit rating of 9.5

4 udge, 7.2 yarnish and 6.8 piston skirt varnish is achieved after 192 test
burs. a) Performance additive A %A= 13.44, %n= 1.12, %= 1.02,

Ca=2. 04, %wW=0.99, 9%N\=0.25, %6 = 3.47, TBN = 96.9. 25 b) Performance

ddi tive B: %BA=12.29, %n=1.56, %=1.41, % a=1.23, %wW=1.16, %N\=0.52. %5 =

4 27, TBN = 85.8. COVWPARATI VE EXAMPLE VII1 30 In a manner simlar to

kanpl e VII,505500g of the 10% w pol yner sol ution prepared in Exanple Vis
arged to a reactor. D phenyl al kane (Vista Chem cal Co., 2332.19) is

arged and the m xture stirred and heated to [err] under a N2 bl anket.

nce a honobgeneous sol ution has been obtained, 27.3g of N N

met hyl - 1, 3- propanedi am ne (Eastnman Kodak Co.) is added dropwi se to the
xture overs®0.5 hours. After
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al | ;

% he anmine has been charged, the reaction nixture is heated to 170C and
hel d for 3.0 hours. The 35 nitrogen blanket is changed to a subsurface
pur

€ over the last hour of the reacty i to renove byproduct water
and jyield a final product. Analyti ca%#gsaggjg/édogpt he final product gives an
ANA ini trogen content of 0.094 (0.094 theorectical). Infrared analysis of

t he iproduct confirns imde forngti on with no resiad%al anhydri de
absarptions. The kinematic viscosity at [err] ofot8is dispersant-Vi
concentrate is 4353 cSt(4.353%[arrIZ V5 Jheuprodlit is clear. 40 An AP
SF/ GC, SAE 10WBO oil is prepaEfd b B emicng 9. 5%Pof the product

di spersant-VI, 4.2% wei ght of bperf @ weocecaaditivie [err], in a lubricating
oi | ibase stock. This oil thusBcent B BSB&® wei §h¥ of the product

copal ymer. \Wen eval uated in {,h& Ford Sequence VB @ngine test, a merit
ratijng of 9.55 sludge, 7.1 varmn®sh, 6.7 piston ski®t varnish is achieved
aftar 192 test hours. c¢) Perfgr%ance additive C ;P}%A:17.4 , vZn=2. 45, .

uP=2. 21 % a=1.36, %wW=0. 87, 9862, 45 %6 = 6:22, TBN = 115.9 %Na = 1.56
COMPARATI VE EXAMPLE | X 70009 'E'Mt he 14.9% pol yner sol ution prepared in
Exanple VI was charged to a f agk equi pped in a 50 manner as set forth in
Exanpl e VI1. 6067g Wbarco Hefi@ Ay ats L W bar gpsGnbH) is added and the
mxture ig heated to 150 C. ORc® a honpgenepus|sdlgtion is obtained, 22.5g
of ™, N-di nmet hyl - 1, 3- propanediqami ned eas saadded ¢r apai se er a 1/ 2 hour
period. After all the am ne h&dSbeen charged, th& ’F“eact@nn vessel is heated
to [err] and held for 3.0 hou,gsﬂ The nitrogen bl anget i # changed to a
subsurface purge over the | asw gour of the reactios perfod to renove
byphkeductzwat er. The 8.0% wei gh8 pad wWier=abw sol w Fon gies the final
product. Analytical assay of s figal Rroduct % Fes afl ANA nitrogen
confent of 0.05%(0.05%theorgti-'cald)-h| nfrared anat gsis t he product
confirns imde formation withsma residual anhydrisflg absgd bti ons. The

appg¢ar ance of the concentrate8ygs clear. 13 EP B§ 2875569 Bl COVPARATI VE
EXAMPLE X°A mal ei ¢ anhydride fyrctionalized sol vent; frefd pol yner as

obt ained fromExanple Il is reaeted w oas pri wa%mn conpound in the
e f 2 carbonyl 5

fol [owi ng manner; the sol vent of Ece Pp@l st b unt
equival ents (based upon the T8N“nurder) is rea¢tddw thgbne equival ent of a
prifary agine group in the same type of extruder, #hat a single screw
typé extruder driven by a C Wy E'abender Pl asti c- Car derid orque rheoneter.
The|tenperature of the extrud&®is Sproitet ey L& r].[™he primary anine
contlai ni ng conpound, N, N-di rre'§1 | - :3::’.? e edirLeﬁﬂ ne inrt he above noted
ampgint was prem xed with the sobve ree pol yfrern and bpth added to the
feefl portison of the extruder. "RBsi dence tine of the extruder was 10
appfoxi mately 20 seconds. The@'ﬁi di zed neat polynmer in an amount of 12% by
wei ght was di sol ved into W bareo Hetg\équl kylate. The kinematic viscosity at
[err] of the dispersant-Vi colcent rade: vﬁg%o b (7.6x[err]/s). Should
rehg"’ti vely snmall ampunts of p& yanmiM&Ycont ai ni ng.two or nmore primary anino
gropps be®utilized to react wih the (D) acylati ® reaction product
containing an acid group or anhydride group, viscosity of the 15 product
i ncreases dramatically and gel is often fornmed thereby yielding an
Jinspluble material. However, it is :ﬂ){ﬁgﬁ@@,ﬁ hatghol yam nes, containing two
or frore primary amno groups can benrwmfilized t nuf acture an oil sol uble
effective VI inprover/dispersant product. This|depends upon the
fungtionality of the polyam ne and the (D) acylatipng reaction product. The
gel {formation point is theoretically predicted!by™mthenmatical fornulas as
set{forth in Prof. George 20 (dian's textbook, "Principles of
Pol ymer i z&t i onThe2 Béindodid (E)Ncontang &hy- A7 prindaBy/ Bmind/yfaug\eis Hiel FortBoabliveCavill, folle \ah
Yor l’< N. Y. Adateroedibtagil jolubeanng rdgh@tessthif & unkunatitytof (Dhm ne (DETA) is used as a
pol yam ne to r&ceotdingit hhet presehDinveatign, étis mepuiredatbdti tom Vioinpobuars/disoisans the tomsent
functi onal i tigventfonthgooibeaihigse ithat thentcan e ulilged [in ivarqusy lubricelng Fpelinalipss as set forth

. hereinbelow. As illustrated of this fact, examples are presented showing the criticality of utilizing essentially
s5 only compounds containing one primary amine group therein.

As previously indicated, the products of the present invention are suitable as V1 improvers/ dispersants.
Accordingly, the composition of the present invention can be effectively employed in a variety of lubricating
compositions formulated for a variety of uses. These lubricating compositions are based on diverse oils of
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r nmolecule. If the number average functionality of the (D) acylating
action products is two or |less, the 25 theory predlctf thathno gel, a
ossl i nked product, would be fornmed. If said functionality, however, -is
Beater than two, a gel is predicted t& 98%1%6%fe theories teach that the
eater the functionality, the greater the gelation. Even if the

nctional Iy iRday AcodiG Sitiuding athl and QJnHQJncelutM:Qﬂ Ghis SHBMiRFeNIES! F lencatmg
cause the Vicghgsahibns Wh Lm Ghe! SUGER AfARe LUfcER3leY BleY eteBivIBE YraRRa &S nibri fng oils for
nber of the spabigrlisl dfd GhpkEBSonadritariREHal conRa%N e ﬁde@thﬂmefautémbulgﬁ@qmg?en ines, .
on the aver agecydd eGheRCalkadén MENdMLInG mbrite abhd\owli=8 Ghesél QRGBS aurislnatnberaim
(D) copos ynr®h fluidd) Grahsakib Qbticatst gl Bbrickdtd) Hetabli®@ing libricads M9&rhulic 350 Qnd o ther
14 EP OXfBdcabfgPoiBind grbdsh cbldpositions Tdae bsmmwndwe(ﬁ)o_rpoﬁmtﬁltﬁﬁ &ﬂajeet_nﬁddltlweon-
i mary am necgiteep as set forth above, will forman internediate oil
| ubl e product The qugsditamventioh reldtes fouthe trilization iot ¥ () po(yBine Ac assodttitiorg witto a t(@emono-
esent | nventynetienal jagid fosfurtherjentand the (Phacylatingreydtion prpdust/aed & middsipreansaisbigble produat As
esent | nvV@ntpteth e, dhg teagipr poduct ) £dnahe masie eitees iy [gesolyerit [piogesd. 4 desivay ioutesor in a
bricating agpyantiae; swionments Similgryy the repstion; withelhe wolyamng pridyie mene-tingsipng! larid can
ct, exanpl ege%fﬁ‘éy g &%’éﬁ‘h%‘"s’ﬁe\v\ﬁ"ﬁ eqiyqe OCip @tspléenf-freeyenyifongent i 'zlangnportant aspect of

sentially 58 Jﬂd‘é’"zﬁc?ﬂte ?crtlYenﬂ“‘HHte°f he maryfunctionalbadist BLAssaciatianeyith, the

previ ouZLy pf"m:'u“' o °E' 1‘7‘8'” B‘é"@?ﬂs T?ﬁ/@ﬁ‘ft‘P’bﬁ'ﬂhP‘éyaﬂﬂef dppags

dlS ers t pro eH s 0 th nbo ded |h1a|d in

Wl ionpr OVEI‘E'ﬁ n of th% é} |o a?? fe ﬁnd%r’;a é E j?monal acid, (E)

\r{rggts: ?Inoﬁgnfp ﬁﬁj QE o/l 'n?eL h b oe e d can Fls be utu ed

olyamifte”, it'ls pou s the m with

)posi tions sQi@%ﬁﬂp Qﬁmg'aVIeisiSSheQbT\f/@h ereo %ﬁ@% %&% E Hrﬂge
SQOSI Uy, 2b N@lik&H BEiING3tdAs 8l métd Shesnily BRinb grobdé drdral 1 Ng O 1S m X "R

ereof. These IAJlanﬁdaslat(F)ngowé&rﬁBCb%inﬁ;QmSmuemB&rﬁbé‘luﬂ&e& BR A Rikpede Siinney §ncluding
)ncent r at es  asigalighbhepdyambed ThCAGRKERYMIeEIAAIGE toSOcoffolnting 16 the @A - | gni t ed
)d conpression-ignited internal conbustion engines, including autonobile

id truck engi nes, two-cycle engines, aviati-on piston engines, marine and
W~ | oad di2gsel engines. Al so, Hagtmqwlwfmmn)w’gil uids, transaxle
bricants, gear lubricants, metgl-working lubricant & hydraulic fluids,

d the other lubricating oil angegrease conpositions can benefit fromthe
corporation of the subj ect additive con- centrates. The present invention
el ates to the u zat i on liﬁng_ﬁ?ﬁ{lamneln association with a (G

[ rei is,T jo_1 S y n i r h 30
L A G i e
-d to pr oduc ro eng g snrabl$ are the alk Ien re e C qe Bthe&ghy‘epp
oduct (D) ¢ ﬂf/‘ u eE mo§’de3| % 8 figoe
-'~§9| vent - f reeallfenéff' #&W 7. alk pol | es | r%m et %ne ly mines,
e nono- f yachirpsal po@ﬁl‘nﬂe§§ﬂ>p Qﬁ'd’o m(Pnlé Hef(Ce% Q;éla\ %pEane

in a sol vepéiyamirs eWidhORRBBs of chh' a?mﬁ’e@ dn&TTPé?J oammd%ﬁcaﬁ.s%stlﬂ Iso

rablhdsS
vention to wukludedze an ef fecti ve anobunt of the nono- functlona “5

5soci ation W t ikylese pdjapass Gkl tanréISBrﬂ'ogftl@Cdlébé@arﬁ-ei&ioE@hjn&ilfﬁleednpr%nQbf] the present
S I,,gpl e pr odudventionTingudeesditien® Miatvinb, Nriqiglcyié tradiBe, | JAgPRIGAES diddind] | tarRsHyTA8 ldiamine, - hex-
¥ oper ti es 4 oaméteylevengdiominel alpckmathpenes dizining, ©omPEtyihei Siamiele di(fieptamethylene)triamine,

ydr ocar bon offipropyeng fetrarniomt tetdethiieny péndaninei dlreathyiege ofiantifee @htkethylidne altkathrbihe) Ndi-
t the (F) po("gi%ﬁﬁyf?ée)@ﬁfd'"? N2 enostyrinefaging and hbis@einahostfyBipiperazine. Higher homologs as

are obtained by condensing two or more of the above-illustrated alkylene amines are useful as (a) as are
mixtures of two or more of any of the aforedescribed polyamines.
45 Ethylene polyamines, such as those mentioned above, are especially useful for reasons of cost and
effectiveness. Such polyamines are described in detail under the heading "Diamines and Higher Amines" in
The Encyclopedia of Chemical Technology, Second Edition, Kirk and Othmer, Volume 7, pages 27-39,
Interscience Publishers, Division of John Wiley and Sons, 1965.
Such compounds are prepared most conveniently by the reaction of an alkylene chloride with ammonia
50 or by reaction of an ethylene imine with a ring-opening reagent such as ammonia, etc. These reactions
result in the. production of the somewhat complex mixtures of alkylene polyamines, including cyclic
condensation products such as piperazines. Quite satisfactory products can also be obtained by the use of
pure alkylene polyamines.
Other useful types of polyamine mixtures are those resulting from stripping of the above-described
55 polyamine mixtures. In this instance, lower molecular weight polyamines and volatile contaminants are
removed from an alkylene polyamme mixture to leave a residue what is often termed "polyamine botioms".
In general, alkylene polyamine bottoms can be characterized as having less than two, usually less than one
percent {by weight) material bonlmg below about 200 C. In the instance of ethylene polyamine botioms,
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prlgry am ne cont ai ni ng corrpounds as her ei nbef ore descri bed can al so be
utilized. By the term "pol yanine" is meant an am ne conpound havi ng at
| east- two ami no groups therein vvith e%pg%é.,a% g{ oup havi ng at | east one
active hydrogen thereon. Thus, the po can contain two or nore 20
pri nary am no or one or nore secondary am no groups therein. A suitable (F)

pol yani ne corpetiad rddainchvafBR R iddhd bl ceaflitliRil, iR Riidmél Biein RS MaNALRASWo percent
i ncl udi ng polyyahdigheane aahyeng tidsne (DEBadr kidtigae RAbdiA{TEES). ANgdidad SanipO 6 such
conf orm ng t ethiike Jobiié BotlomRIchtaindd frowd i8¢ Bbw Chenicail Gontpanyldd FreesoetNTdRas deSignated “E-

i ndependent | yo@ shywbd agpacifact gravity atr158 * O pilt. 068 rayetcet miagen g weigty ofiB3.150an8@ viscosity
at ons, andst lae40"@ dyRt neitistges R xhersm¥/s).oBas Iehtomatd@apha ratiysis &t sueh alserhplé Biewed it to
preferred al kyitamaboutd.o8phrgére fldghb Endst MEFRehER peFeptdET Al ¥4 precent tettabiby lenegettimaine
al kyl ene pol pechv®@ispasgeot eentagthilerR’ hexamipg, andoljeher Wivt weighh eThesehaiiviene pgimjngnbatienss
and mi xtures '@Pd%tcmw a%depw%ﬂawm Bl g RRFEZitd $0d HiERd raapipas. of Ldiiiafieng tiamine,

wi || have ant 'P’éﬁg‘ét’%e@édﬁ‘ﬁ like m to 7. Such al k | ene poI yam nes incl ude

net hyl ene "Bol éa"l"r‘i'eﬁéeac @ acvls c? "g gine II:éfi_é
Bg: z:m zgg Plt c r};]ngh % "Stf %@Yrﬁ? ‘jgé’? 0 %ncep éfﬂ Szelleved that these

sco pro ies. are due to co p y reaction products throu h the
ani noal ky! - syESTLIy P o @&m omoﬁ ol ecu.&c @Lﬁims A S B alisRsen
useful in ,Qr Jago ga Ly tetFa 03| ions of A
prbsent i nVent | 5sd dkyloHS o b@tﬂ)ﬁas s,asg saedtss alyRhifPdhcih products in the
propyl ene di 3ngsfie of dald(Bf R¥hcRIAGioR! 8¢Th MEvhich @Xse t nﬁr%ﬁ'te MhitBfsisth RBEnRRAy of alkylene
decamet hyl en@oiindid tiRems) Gt RBEEAWeRBEI Withadien Bminéh 4nB @R AWRE.NY theskaittel tABE, Bfleast
tripropyl ene chednirdFeittant Eodipfiste lkiére RelyaaRY woibme, trimethyl ene di am ne,
pentaet hylene hevwsteni greup ofi (F) bélyaminat ddypauney hittabannies utilized for reaction with the (G) mono-
N- ( 2- am noet nktopal peidazndiene (BN abylbiing- doactiér? pratich are ttiey branzhqaiepayaikyiene ddiyghiees. . The
hono] ogs as &raecheb pelyatiwtindoheoindens poigpikylene @iyamipesewhefeinttiecoranoiosd graup istesideahainl
al kyl ene ani geainirgeonhecdveragesat 'e@a)onea'strqmpiequﬂeqawr@slkmhetm or nore of any of

t he laf oredescri bed pol yam nes. 45 Et hyl ene pol yam nes, such as those
ment§ oned Above, are especially useful for reasons of cost and

ef felcti veness. Such pol yam nes are descLi bed in @&tail under the heading

"Di ami nes and Hi gher Amines" in The Engycl opedi a.of Chem cjl Technol ogy,

Second Edition, Kirk a I 7. pHaes X4 rsci ence
Publj shers, Di.vision o J%d%%y and _Sonsa 196 Sugh‘ oundS are

red nost conveniently by the reac n of an aI kyl ene |l oride with
_nia 50 or by reaction of an ethylene imne with a ring-opening reagent

suchy as amMmoiyap péilrine amstﬁltsr&@s@ﬁt'oﬂ'a% rneﬁmaﬁl folexhResD1-@ diustd Qshcpefa dhBiRs per nine
at corrmh.t%xOmh&trué..esshm it ksterBR vl y&n&rﬁaﬂ%mlp@.ch.u&llnﬁﬂ &R | Unfls. Thus, these
condensat i 8N pplyalnes contsiniStoadtInrpd PrfaZdmin@Sgroukdlard@t Bat bribfiditdnOdnyndyreduct s can
be obt ai nethesyyredgasts HaEboéxpfaeded bateydraine pol yam nes. O her useful types
ol yami ne m xtures are those resulting fromstripping of the
above-descri bed 55 pol yam ne m xtures. In this instance, |ower  nol ecul ar
wehght pol yam nes and vol atile contam nants gLe renopveds=from an al kyl ene
pol yjam ne 4i xture to | eave a resi cLug what . i s joften terngd . pol yam ne

bot tjons". In general, al kygprep kygm.ne_ho:.t.méq cterized as
havi{ng Iess than two, usuall Iess th& one gercent (by ighft) materi al
boi Ili ng bel ow about 200 C. In the instance of E lene pol yam ne bott ons,
16 EP 0,287 569 Bl which are readily availla IR and fdqund to be quite
usefiul, the bottons contain | ess than about ¢ nﬁér ent |(by weight) total

di etihyl ene triam ne (DETA) or triethylene te el (TETA). A typical

sanpl e of such ethyl ene pol yam ne bottons obfla gomit he Dow Chem cal
Conpany of Freeport, Texas designated "E- 100" s ovved a [specific gravity at
[err] of 150168, a percent nitrogen by wei gh§ ofg®€3.15 gnd a viscosity 5
at [err] of 121 centistokes(1l.21 x [err] /s)} Gap chrongtography anal ysis
of such a sanple showed it to contain about ercent| "Li ght Ends"
(DETA), 0.72 percent TETA, 21.74 percent tet aetﬂghene entam ne and 76. 61
percent pentaethyl ene hexam ne and higher (by weight). These al kyl ene

pol yam ne $ottons include cyclic condensati of=product s=duch as pi perazi ne
and hi gher anal ogs of diethylene triam ne,
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ethylene tetram ne and the like. 10 When reacted with the
redescribed (D) acylating reaction products, these polyam ne bottons

en provide carboxylic derivative COE‘E% iti g&g whi ch inpart inproved
cosity nodi fying properties to | ubr 284589 Bont ai ni ng them Wile not
ng bound to any particular theory or concept, it is believed that these

roved Vi SCOgelolh RYiQRRG ﬁiﬁ@ b haliHg o LOYR kbl aibfmsts!&an E DtnyRRY, 'p?&p}n&% butylene
ction produgftdenh Both? StraA R hEiRe 2Rk oREhedYNEE Nok BRteRILY diiche: [aRNEG and 2
ecul es and a@.n%&e&sbem 16r QR pIeY RorR WISy @IndkeSt WBBALI B to wwm@%rmn{pba%s
r nmol ecul adr éé BittprASIAIPYTo UM Aeink Mor&iENILOE, Fr&brBBOAEThe DNBREY units may be
yl ene polsy asshuvatid Qldredtts, 6raerlylue rahdoat @dkivsebel y with the (D) acyl ating
ction product 3hd greferhe dasesandeolyimisairdiufds)thas@ofaielforeiuiaonal acid in which

e the amino. reactant consists essentially of alkylene polyam ne bottons,
they can be used with other a nﬁs and pol yam nes Innt hese latter

es, at |east one er(ﬂ Q&(;(.L.egé' yamige.bott@s. 20
t her grotfp of (F) p@ yam ne corrpounds \ﬁhl ch can be utili zedzfq-[ reaction
h the (G nono- functional acids and the (D) gcyl ating reaction product
-the branched pol yal kyl ene pol yam nes. The BFanched pol yal kyl ene

yam nes are pol yal kyl ene pol yam nes wherein {he branched group is a side
in containing on the average at |east one niNg.pgen-bonded ani noal kyl ene

[ ERR] {0 group per nine amno units present %n the main chain, for

npl es, 1-4 of such branched chains per nine units on the main chain but

ferably oneygidien ﬁgﬁlnﬂng{nfol: exdfnple, NLJ9Sr MBS But%rﬁlyqrﬁ Evﬁereu:l_ hu@pretf%ﬁfeet@@ne but
yam nes conhaive & p Lg,a&@ of Ritfidhe RirbiGR EXaind@ b anBepPS  and I'east
iary anko greiifefercd@iRodifadeds Srodthtdd BEhE odwig S&ulYy the fornul a: [ERR]
17 EP 0 287 569 Bl wherein R4 is an al kyl ene group having from 2

20 carbon atons, such as ethyl ene, propylene, butylene and ot her
|'ogues (both strai ghtfThai ned and branched), etc., but preferafly
ylene; and x, y and z pre intege#ls, x -being for exanple, frdn4jto 24 or

e but pré&ferabl ==t o ) Ne—6 (CH )%-ﬂ—-l—!
ferably 1 to 3,)?2'%1 z be| ng}‘?aﬁ}exagrorpl e pre er abl yZOIﬁﬂfEN ¢ X and y

ts may be 5 sequential, alternative, orderly orcﬁandorﬂy di strijbut ed.
preferred class of sugch pol yanm nes includes tho €20f the for rruI a [ ERR]
rein nis an integer, for exanple, .1-20 or nore but preferably 1-3,
rein R4 % preferably fthyl ene, but may be e.g. ngyl ene or bufyl ene
rai ght chai ned or brangched). 20 The preferred enbodi nents afe
sented by the follow ng formula: [ERR] 35 where gg= 1-3. The radicals in
brackets may be joined™in a head-to-head or a hea8-to-tail fashion.
ounds 4£ described by this fornmula wherein n = 1-3 are nmanuf Bred and
d as Pol yam nes N-400, N-800, N-1200 etc. Polyam ne N-400 has the above
mul a wherein an average nunber of n = 1. U S. Patents 3,200,106 and
259, 578 di sckesansieav t 0 make such pol yam nes and processes for reacting
gl‘vm t h car boxyhd adieds oh the plasitetsngayalgreining ia ratheadiathegionrSa Pea0-Getais Ashida Boydunds
ed with t#e described by this formula wherein n = 1-3 are manufactured and sold as Polyamines N-400, N-800, N-1200
etc. Polyamine N-400 has the above formula wherein an average number of n=1.

U.S. Patents 3,200,106 and 3,259,578 disclose how to make such polyamines and processes for
reacting them with carboxylic acid acylating agents and analogous processes can be used with the
acylating reagents of this invention. reagents of this invention.

Still another class of suitable (F) polyamine compounds include the polyoxyalkylene polyamines, eg.,
polyoxyalkylene diamines and polyoxyalkylene triamines, having average molecular weights ranging from
200 to 4000, preferably from 400 to 2000. lliustrative examples of these polyoxyalkylene polyamines may

- be characterized by the formala:

NHZ—Alkylene ——fee O=AlKylene —jee— NHZ
' m
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acyﬁ,ati ng reagents of this invention, reagents of this invention. 45

- Stilll another class of suitable (F) polyam ne conpounds include the

" pol yoxyal kyl ene pol yam nes, e.g., polyoxyal kyl ene di ani nes and

- pol yoxyal kyl ene triam nes, having akh@g¥ $AIBtul ar wei ghts ranging from
. 200 :to 4000, preferably from 400 to 2000. Illustrative exanples of these

. polyoxyal kyl ene pol yam nes _.nay characterized by the formala: 50 [ERR] 55
18 EP O fg eg@@?éfﬂkﬁgﬁ%ﬁﬁ¥ﬁ§§a Wﬂ?ﬁ%yﬁngg&h%ig to 70 and preferably
about 10 to 35. [ERR] n where n is such that the total value is from1l to
40 with the provisg that the sumof all-of the n's is from3 to 10 70 and
general l'y fron1635g 35 iS,a RO ) {ed @Mgr car bon

‘radi cal of up to"10 cagﬁ%%?ynés avi ng g&ﬁlgér%ee of 3 §n6. ](e) It&kyl ene
groups may be straight or branched chains and contain from1 to 7 carbon
atons, and usually from1 to 4 carbon atons. The various al kyl ene groups
present W t lvhére hlivesubivbati tiveneEi value s frofarae eedithtge frovisslantbe By offakk ofttieen'sia fiam 8ito
di fferentn Wbraed seeeiyf iran 6xXaldplass ROfs 4 prywaen chtyrated hgiocamal radieal ofldp fo BRRprbon
wher ei n x haw®ma having weraledce of & 1m 63 THecalky@neagiclipp mey be sttaight of prenchddchgios 88 centaih from
[ ERR] wher eilrio X carban atorgs, sngwisually frem Alto 4 edree atoavagiha yarfopaiyBne group® peepgit within the
preferably fwommsdistely poceeyingfermupednay de diesame er diigreploxyal kyl ene pol yani nes
for purposes dfiore fregifi argmples & rephrava@Ees iRdudsol yox- yet hyl ene and '
polyoxyprépyl ene di ami nes and t he pol yoxypropyl ene triani nes havi ng aver age
nol ecul ar wei ghts rangi ng from 200 to 2000. The pol yoxyal kyl ene pol yam nes

are comrerci al ly avail abl gga ﬁ be+5.0. o (0); B 193 ([¥=BL T AT le, fromthe
Jef ferson Chem cal Corrpah?izla%kg@ nder the tragde nang "JEFF NES D- 230,
D-4Q0, D-1000, D 2000, T-403|etc.". Moreover, U S. Patent 3,804,763 and

3, 948, 800 di scl ose such poly al kyl ene pol yangmes and processes for
acykating themw th carboxylic Hcid acyl ati ngr?gint s which processes can be
applied to their reaction with the acyl ating reagents of this invention.

Altiough t hevherbin ¥ Rad ¥WiaRE oInY A5 0 QRd GeeraBiE RE ad loysspref erred, vari ous ot her

pol yam nesconpounds can 55 be utilized in the present invention. Such
conpounds and their preparation are set forth in U S Patent 4,234,435. (Q
is @ hydrocarbon-based nonocar bgy ; ocH . /CH ke—gef+~nNEi,on of

"hydrocar bon-based" is as set ff r%h her ei nbel ow. %ch megocar boxyl i ¢ aci ds
from8 to 20 carbon atonsf Desirably, the acilds are 19 EP 0 287 569

sual % saturated. Exanpl esfof such specific acﬂ!ﬂss i ncl ude oct anoic

g, decanoic acid, lauric agid, nyristic acid, palmtic acid, and stearic

. As used herein, the ter "hydr ocar bon-based", "hydrocarbon-based -

substituent” and the Iid!-%rctengot-en Substltuerfo \ﬂH\g-aa-,ea-l-bBHZatom

dir ctlysttached to the Tenti{nder® of the nol ecul and h#vi ng predom - s

nangly hydrocarbyl character wthin the context of{this inventian. Such

subgtituents include the foll oWy ng: CH,

r4

45
wherein x + y + z have a total value ranging from 3 to 30 and preferably from § to 10.

When used, desirable polyoxyalkylene polyamines for purposes of this invention include the -polyox-
yethylene and polyoxypropylene diamines and the polyoxypropylene triamines having average molecular
weights ranging from 200 to 2000. The polyoxyalkylene polyamines are commercially available and may be

50 obtained, for example, from the Jefferson Chemical Company, Inc. under the trade name "JEFFAMINES D-
230, D-400, D-1000, D-2000, T-403 etc." Moreover, U.S. Patent 3,804,763 and 3,948,800 disclose such
polyoxyalkylene polyamines and processes for acylating them with carboxylic acid acylating agents which
processes can be applied to their reaction with the acylating reagents of this invention.

Although the above noted polyamines are generally preferred, various other polyamine compounds can

s§5 be utilized in the present invention. Such compounds and their preparation are set forth in U.S. Patent
4,234,435.

(G) is a hydrocarbon-based monocarboxylic acid wherein the definition of "hydrocarbon-based™ is as set
forth hereinbelow. Such monocarboxylic acids have from 8 to 20 carbon atoms. Desirably, the acids are

: 19



1)" hydrocarbon substituents, that is aliphatic (e.g., alkyl or alkenyl),

al icyclic (e.g., cycloalkyl, cycloal- kenyl) substituents, aromatic-,

Al | phati c-, and al | cyclic- subst i ituted aromatic nuclei as well as cycl iC
Lubstituents wherein the ri ng i s comFPR 28T BABJugh another portion of the
hol-ecule (that is, any two indicated substituents may together form an

j
Al 1 CyCl ic radical és uvg %F%{ggsnug sth g% 3 %ra%tgs |9&t?‘dr bo%@ oslcl'Ib c} d%(l:'la%a a |Fltlra]t§‘l% aiciﬁ,’ i;

i
 hose subst i t WSV on radica
m rlstlc aCI stea

pont ext of thi N tﬂe it éroc% btoﬁﬁasfj;‘ glér&%%rr\ 543 équtu heikb denote a
pubsti tuent; jb % $ L% b nnattg o PNHinBor Of the EI@- hCrving Brefomi-
hal o(es per' ai Ay o@e{rﬂjl @lﬁ \Mﬁ“noc P&ﬂbé iwverti&H. S@R kGhstitadnte)ihdiTRE @@ RduBwing:

i tro, nitrosqy) WBrcsbbn Qﬁéﬁtuedtﬁ)théﬂ%téﬁb&u@tétbStalkyllbeIaké}wl) taiglid 8.9S YRidallcyi U&0IbS-
ich will, wWhih® aaMitestsParedaidl, aghalicy, ShaOKieerr-dadtitufed draiaki€ nudd as weM dshiydiic
he cont ext of subdfitusnté MM&@EH itRNFHNGCIO RbrApIGted hfagh hddter ool @Nthp e tie (hat 18 dny b
r chai n ot herindica®d caRfohethayfogatediom amtaidyslic riital);abl e het eroatonms wi || be
pparent to t h@ssebaifuteskiydirbcarbon tstiatitaents, thatds,ithved sutidtituehts congairingpioa-hydsashrbor radicals
Xygen, ni tr ogédthaindhe aottexs ofbibisi itveatiot, sdoamsot elteg the ugdomidgritly hiydrocrrby| substituent; those
hi ophenyl, arsdillechin thazoiwi be awees obsushprdizalyfe.of halofesrseiallyeshipio @ne o) aliperitmercaplee
eaction of t Hakyirey camlnyram'trpéo Andisufery. (G) nonocar boxylic acid with the ag)%
cyI ating read®)hsierogbstyiens foat iy ﬁ%’F“&P"Fy’ ighyyilh vhily haviag prodamingptivritydigearyt edy
Lo [err]%and"iEsihe s8Nt ot Bisy %P Cg E%‘tag‘ cpther th rb%arpfegt Nt ?lé'"q @' E*tal" ?fh%‘%{
ake place in “QH“’?Sﬁ%Pftca ?rﬁ’g T’l Jefgro ‘Qmﬁ‘("‘L rent¢, foge ‘i | ﬁﬁ"ﬁﬁ d
aturally var zoy ex @"f’%;%aé‘ Eﬁ?r%’ StjuRRs geser &S’ b &V fipPpgpy! and
ot oL e t.o %‘%‘ o dﬁ n%%ca;a& Sc.aca‘{h B8 GERIME B
nuonveg{" SrE take ac atl
hose in thegflhagc p%e h ‘ @u genm?rn@ﬁea& Pib
cid for eachatd?ény%&Mp&ﬁh&%acﬁi&?éé&p turle edl% QYRGB fkel. Sincolkeabr i iBheralél during
ndue Vi SCOSinb Yoaktdh, ifds Be teoldailbyl3hPEba Céﬁ nal F@hnee.Onpari son, generally, when
uccinic aci d tryg et eBMLBrCanddye gldlids! inchimg tiobein It (Dpad?fatlrbheadl&t @bduBLED &e (Gf
arbonyl @& ompsocirbixyiRadsi B éadlpimayTamBe GroOp P thé (F) belyartiheSs buh8hat d@ Shdua hlsyosity
rom1l to 4, ingesbeés aobipdicea fod cdinplaisor, . génandily,fwhan Kicgihit ycitypd ednippchda aULilized, the
ei ng about gtio EntoeBEumibe od caramiarubioy éacit privearydaming grabp b febemTStoll ddsirdblycirom 1
resent i nvetot4 orfetahig fraind\Bdo At s highte prefededcadurt) Peirg dbawg 2oWhenf(Gbine neadchrboxylic
hat is, 30 adiie apeocdapderwith tieaprpssnt ioMention thecapvs aatips fre resiuded Py fagiactas at pnezhaif: ket is,
roup i s 30 Othgiprpfagred mEiep ﬁmon@agﬂmqaac@arfpr rRLAE@MINROtOHP € O1Finad RSN AMINE D@HR Fan react
cid. Mor eov@‘t‘h eaghh MPRAEINStippd japid-AMoseavey ”“E"f?e*"?ﬁﬂ*?c?&‘&rtb‘b% opgrboxyic goig g#n 'P%%l’i’t‘h b°“‘
ith both af&ﬁ&%@%ﬁfa'a? AQWFMQ’W'AR’ "H‘@U ”H%gmy(y ‘6‘? be'U\Ié?d éﬂ%

gi.d can be lﬁ"f’ igi '% 'H”°'ft°?ﬁ§ é‘?“l"? fup
v T ) al I ini
f the (G) f |;\(’gfrzllre 01‘%\ WI pilgafmn el reg? C[a ucts 0 rod c?s esse |al l-fre
erived frO ?3 js% ;Z;&%{P H(E % b |es Ior cosmr
Ol ymer back QrQ%e |§ reta Sthrftid f}% amt pA( By to (G)
-free progyeid dasn QIcR%&BFsSasQﬁé iMoo Rbt a\éylﬁﬁ ehrfical furﬁchﬁfs ahé‘ch&f BC{H)CIhé n0Rber of

om:al ni ng aﬂnn%ycﬁﬁﬁb \GRduls BrtaBbaVib S0 idle aﬁ&nqudpsdaaa tol R3@dtioh Snixtoh)l ds B3 QTR
el or Vi sg€O0BdrdipbeionCr ease i s produced, the reaction product is

ubstantial |y fwhee the (D) agghting Aeddtsi prodikierebddd ivith 0k (EDolyaing @) trdepedds otipONG)
uch fact or s mafunbiional acibaeredbftet (D)) (@) ant gG)Claguetively, tHelrstionqnsedds iauning drabahes &),
he nunber oin nuany wasey. athien dinpnsionabnettoriaw (serattrobgcause ainttle nhiéi-fnntivnal tnatore of Gp two
dded t o reatseétants. i tegulte in anpxchissivaLinnsease if @he ot thickdninb @fopexty of e protibnbandDp the latter
cyl at i ng % e&asei ferma}sﬂno@wetoﬂ rnsglehle aeli Whent (B reaety witfo () Bintheeresance ple(Gh lvadasisablecel
he (G nonofrraien ispugidedrhieh cregies ip faFiekle a‘("[‘)}’"a‘ @Fvﬁrsarncn '{‘GP’Od‘FCééﬁBéé?‘ f"?f@Ptva“ can

he reacti onb‘:pr"%'@%‘agy PE?F"ﬁ‘P'F'\gbeF‘a‘H‘?PP?é%a' é “'a é{é f. §°°(9?r Q‘é!a"s textbook.
'hner]5| onal Tt:ccrg qu]ec e réw h t the numbfer
he LV\D r eac:'[:wera e mol lflal' %Tj rg 0 ang ﬁ)‘gﬂ tw%yh t?ﬁf
I CKeNl ng p£ |c fuh iC ro (E;) aml e o amning two
an oi | i nsol B fAn,g &&‘ &ijéde r. .91% Jnﬁée rag enta e
undesirabl e §g rat.tgr meﬂbeam.c'a%.d &%t&‘ﬁneam IO Hhino

di spersant i grold)@nd e Hdfmber o f&% g,eém. MY @RIb QRous kol th k%cjaé eérﬂas@ w cn{ae *tsfk ed
by nat hemgd i feadtion PcyaihrRgeAwintRlcalbididdbyl N Prof. George I an' s textbook,
Princi pl es of Polynerization, 2nd Edition, pp. 96-107, MG aw H || Book

New York, N.Y. An exa‘rrpl e of a theoretical aspect of a gelation
eaction will be discussed. Assunme that the nunber 50 average nol ecul ar
i ghts of (D) and (G substrate polyners are 200,000 and 1, 000,
espectively; the acylating chem cal functhon is the succinic group for
oth (D) and (Q; (F) is a polyanm ne containing two primary am no groups
uch as diethylenetriam ne (DETA), triethylenetetram ne or
tetraet hyl enepentamne; the ratio of the succinic acid group to primary




554reaction (Pc) at the gel point is calculated by 20 EP 0 287 569 B1
RR] 5 where favg is the nunber average functionality of a reaction

Xt.ure of (D), (G and (F). The [err] can be calculated by 10 [ ERR] where
the nd, ng, and nf are the nunbers EFf0 281 %89 B%s of (D), (O and (F),
reslpectlvely, fd is the nunber average functionality of (D) which is
vatiable; [err] is unity, the functionality of (F) a nono-functional acid;
and [err] is two, the functionality Bf GF)._2_pol yanmi ne containing two
priimary am no groups. The Table belowis th resul t. of % Pc cal cul ation
agai nst two variables, the weight ratio of to (G, and the nunber
average 20 funct ionality, [err], of (D) acyl at?ng product. 25 30 35 40 45
50:'55 21 EP 0 287 569 Bl s~~~~~~~~ [ERR] It . is apparent fromthe Table
that (i) nQngehatisaR furkeSavBrh@CRindtbiRRy bhs daidntdhienglt iy, @f ar{dfh nl;ee:gvg kan bes
two or Iesgakf@garbgl ess of whether or not (G is present. (ii) gelation
oceurs when fd is greater than two, and the greater the fd value is, the
qui cker sgel ati on oggurs. 22 EP 0 287 569 Bl (iii) the addition of (G
ei t her del ays the @élﬂnn rfdel+rm fifes inegfiegpendi ng upon the relative
amount of (G added to™ (D) Fromth s-exanple. it is obvious to understand
the function of (G in this inventimg s-ud?asn El i m nation of

undesi rabl e oil-insol uble gel formation Increase in oil thickening
charactédfistics of the product to any defined extend; 3. Allows an

i ncreased &Hﬂﬁlﬁle 'bf "f ffe teenumbsre ©of ppleculps ok (. (6 pnd<(F) f?s%ﬁ‘i""’ie'ﬁpfp SviBgj number
di sper sanc eﬁqe E‘;Hda}] Y which, 5" Ariabla) s 5, pity. ithe functiongity of () 4 °“9§1"ble bﬂgla%‘? apthr e

co St / p erf 0 amme containing two primary amino groups. The Ta ow is the
res f % Cc ca culatlon agam o "variables, the weight ratio of (D) to (G), and the number average
20 functionality, f4, of (D) acylating product.
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Thus; various factors influence the avoi dance of excessive viscosity. or gel
but such can be readily 10 determned with regard to any given system as
.not ed above. An alternative reaction route of the present i-nvention,

-al though not desired, is to initiall5PP28¢F62BL (F) polyanine with the (G
‘monocar boxylic acid. The reaction conditions are generally the same as set
forth above except that the reaction tenperature can be nuch | ower, for
exanpl e anbient. That is, the reaction tenperature can be from about
anbient, that is from[err] to [ere]| and opiREal |y can be carried out.in
15 the presence of an inert atomsphere®a®f&%lly, at | ower tenperatures
wat er neegl not be renpved hut at higher tenp&fhtures it is generally
renoved as by stripping with a vacuum The reaction is generally carried
out in the presence of a solvent such as mneral oil, neutral oil or the

| i ke. When the prereacted am ne-acgd| conpongnty has been forned, the anount
thereof can readily be cal cul ated basefS@#®83the ahpye-noted overall ratio
of the number of carbonyl groups fgr| each pgiogary gsEne group, or for each
primary and 20 secondary am ne group. The reacti & . %f the (F) pol yan nes
and the (G nonofunctional acids wth the acylati eaction product (D)
can take place in a solvent nediumgor in a solyentedgee environnent, as
noted above: Typical solvents are knpwpetag giges arf, @f3d to the literature
‘ane_i ncl ude various oils which aredq ubricagh dgse 85 &ck such as natural
‘and/ or synthetic lubricating wils %uth as &% ol I3&8ng: natural oils, for
exanple mneral [ubricating 25 oils such as Ii qui'@ atroleumoils and

sol vent-treated or acid-treated mperal |pbricati r5€§i,l s of paraffinic,
napRgheni g or mxed paraffinig&snappt heRRE38¥d. A=@egnatively, aninmal and
vegetabl e oils can also be u . Syl het ieCo bhy | caggg oi |l s include

al kyl ated aromatics, poly-al phg- ol efi ns, zaﬁ‘fyzlz phosplhat es, and esters
derived from pol ybasic acids,2polyols and fatty acﬁ?ﬁ 2 Specific exanpl es of
such sol vents include refi ned? 00 Tto; about 200 negli fg m.neral, paraffinic
and/ or naght henic oils, di phéhyl doflefaa@g s @ivde&/] h&nzenes, 30

hydr ogenat ed dodecene, ol i gorefs, e

oil is generally adjusted suc“°h§t hat
suitable for mxing. Typical Lygthe anount of oil i
wei ght and nore desirably fr 70% to 95% by. wei g
of the to¥al reaction mxturd&®Wiep the_reagtion
sol vent-free process, the var 8us [epc888S3&Hh b
sui tabl e vessel, device or apparat gs| i 8eth@oahsen
Desirably, the various stepssn the ea&fi®of“stqu
devi ce such as an extruder, Banbury or a 2-roll g
reaction mxture is often very visgous., 4high40rq
desired. The tenperature of the soivend 3i&$83#F oc
forth above with regard to the solyente exgﬁ)
prelerred tenperature, that is fro‘% ezrg]rgc%%g?err]“ ¢ desired. Preferred -
types of i gh torque bl ending 40 devices includega®éi ndscrew extruder,
and the like. Regardl ess of whether the reacti.on @2 gar rg ed out in a
solvent nmediumor in a solvent-free environnment, &aregshpuld be taken to

o b '
o gegso of «& E‘above. The anount of
i SEEHF B Bf tﬁ‘ﬂagaeacti on mixture is
b

C

BOom 50 to 99 % by
ased upon the weight
Barrded out in a '
@ed.to any 35
 asol vent.
ur in a blending
nasmuch as the

3
ngli ng devices are
3
e

g

LA
5000

two CATDbONn

—+ O

s

imlar to that set
t a higher

—
o

remove any unreacted (B) al pha-beta carboxylic aci.fr®=§ stripping. -
QO herwi se, the unreacted acid will react with the%éol amd ne. In the above

ratios, wth regard to the various_ anounts of car®gany cé)rrpounds based upon
the nunber 45 of available prinm®% am ne groups BdHogthe (F) pol yam nes,

it is to be noted that various a nts of (E) pri @deansne conpounds can
~also be utilized. The anount of SU¢h (E)- pgi rgary‘ n e ‘Conpounds is such
that the above indicated ratios & SQQ@Q&" Thgt is, #he anmount of (E)
primary anm ne conpounds can virt |y &gga@gﬁtut ed for up to 99% by

wei ght of the total amount of (F)® Yol yam ne conpounds. The final or oil

sol ubl e conposition which is the reaction product of the (D) acylating
reaction produgk appafent #dafiné MbidRdtyam ne and the (G nono-functional acid
can be utdsl i z@yhol galatiArtikes!Sladeyh8s the funktbRgiityCar (D) kg iDtvb Sr 1688 rdgh@Rdss P vhthbr Wr ok @I
petrol eum but isgkesenti ncl udes synthetic lubricating oils, as set forth herein
bel ow. The antiugblatof osaisiwhicdds isi greatg riciad, dn®)ne( draatdr Ge fiy NalGeBNthé Whitkee gblatidg
oils is generagcsg. fromO0. 1% to 30% by wei ght and preferably fromO0.5%to 6%
py wei ght based upon a total weight of said lubricating oil conposition

ich can contain various additives therejn. Mreover, the said reaction
roduct (D)+(F)+(G 55 of the present invention may be utilized in a
oncentrate form as from1%to 40% by wei ght and preferably from5%to 25%
-by- wei ght based upon the total weight of the concentrate including

o, N 1 N BN o M —— [ T




antifear agents, antioxidants, viscosity-index inprovers, dispersants, pour
poi nt depressants and dyes. 23 EP 0 287 569 Bl COWPARATI VE EXAMPLE XI A
3505¢g sanple of the 24.9% pol ymer sol ution epared in Exanple IVis
charged to a 12-1 flask equi pped wi t FP ao?gc%grﬁocal stirrer, thernoneter, N2
i nlet, addltlonal funnel Dean-Stark trap, condenser, 5 and heating

mant | e. W bar cg ' ﬁagtb'? it/geSanding u il
with 195.0 ¢ p@' de%@ Lﬁiﬁ@%ﬁ&éﬁ?%?ﬁh gl'n%%% tdfg%glna gﬁqﬁfﬁgﬁaﬁ{t&ﬁ? gf
is stirred and xatrrﬁ)le[ R1sTobviddd SndSsthflthd furh:h@ﬂ’k@) irt lﬂls(ﬂh&rﬁb%u@h as:

hormgeneous sof. u_t_t,,h.aa.o,( HRRERN bR Hubl dof ®rmatiohen this sol ution has been

obt ai ned, £3. 6g ilked i i HEHRNhGORIEbRNdsVE he pRdat iy Béfiagidxiad;t 0 the m xture
fromthe addi t3. .canowsusniatredsed abouar of kFhin .theeedtiora | This trésaitsaifr an ampraged bilispétsancy in the
charged, the rpeduttand ni xture is heated to 170 C and held 4.0 hrs. while 10
subsurface N2 puiapstig usd ofta vleRidisty @xjoer sopieiigrmenge eiactive@mingpr oduct wat er .
This 12% pol yneihuss grigus Berois gnfiugnee fieraxbidance duexcessitg aisspsityc erl 9eh by pychosan tbig geadily
final prodacgetghmined withvegagilogny givegSystaspag eated apve. 13% I nfrared anal ysi s of

t he product corﬁ"@t?fﬂa“r’?rfeél‘éwﬂ‘ EuiReat therPrefeRtHNVRRIOR. clthayen not ARtkodris BntAYY g theolf)

The ki nemat i €oamineqdtht QF é‘?"F xylc "’lcﬁ’r ghed{eg g7 sqditions; ag, gropra &9 35 sef farth
460.0 cSt (4. 69%%? ptdhat the teagfion e for %ﬁ@"’ to {135, the reaction
bl endi ng 98039 s gaibﬁg"mﬁ*’ E‘E'e . eﬁr".g{ 5?@; e Spreér\:ieftnfee Nasliy fféﬂeﬂ ot at
pexfor nand L

This oil thef g e emgera res |t 1:130 AZ}LR J;m %{Fﬂl o{F Qﬂvﬁa’ uu% f@g fi‘o q$% grgli% carac

in the Ford Fi ﬁas eﬁlﬂﬂrh %e%F Edn, b2 BQCQ ula e% ﬁae aBovB-foted
varni sh and Gdifi rkHoSdrQhb Mifbet ofvérbeﬁﬁ'broh& RE acﬁ\(ﬁﬁta@ G &g, Breﬁ%I eJapgr..aar Qhd
Per £0r mancg Rstdhdaly\emhide: grotSA 1,

1.16;, YN = 0. 5Z2he ¥action o tRJ(FT&NammSéar& tﬂﬁ(eﬁm&-l;hél/ &lmﬂmﬂng fdablioq pn@ﬁuct
t he 14. 9% pq)\aetakesflhdstin 6 BoshEREsiuator i a EAaPed eWfirohrBent ha haielatiots. Aygidabsdlvents
equi pped i n arer@ewretd ti@sarsitl td o titerature &ndamblde vatious & whizh gre\Nitiviaant baskis®uk/such as
Al kyl ate (W baureican@ordypthetis habrickticg ails sngh a8l thé) foléwing2 dat@al il ddr yekadieuniperyil lubricating
succi ni ¢ aahyit sude ag TN petrg@m gilscinéh ecitestiraated [oe agid-tragted eminegal NRridatingndile 1of paBxifinis,
a honogenous nambtheni¢ eyrmikest rateffinicnertithertic gpesofitem@talyi aniret] ansvedetabin dils canclserbe psed.
hr. After al [Synthptic dubrieating Qilscingly e@jky'afelﬁlea'?'é@i'éi Lich am’%?'afrne- plley! tpesplaipst and] §tprC
and ‘el d 4 0 dPﬂ”%d {rere IH°'¥‘??E§ drids e vq'&za"ﬁd? | 11%99@wm ‘BS Ly §°4"P'§3J“°"E"6 refined

remove byp d "e‘f‘Eﬁ' @'"i’@bm 6'f pr '?B'P"Eﬂ"ic ¥'d? l%rﬁ%ﬁ’? l %ﬁ‘} t d-
Anal yti cal”a ‘% e o h %ﬁ‘ ﬁﬂ% pr uste

% 0 cos e e 'é re orm aH ama to 99
0. 12% (0. 12% ) %h éﬁ E s &tﬁ R i aseﬁ Mg 8gtggnc Keion

t he concent r at G\NH.eﬁ 1 -’ééc!t.on uI Q nécP&Jt %V! &%eﬁﬁégb oPésE Ohﬁla Wn&d% réa%{%ﬁt& @a& & Latdihaky
and synt hegi Guilabld bdsSektdelc & lapparahud in/¥hé Lols)eﬁ?* DRI NS fre ShrRBL &SR M th@leadiblE
present i nverbdugiite losctMPh bRAdHgEdeNMd Buch & ainthyiniel. REBAHEAE bf 9B-r&lf mi Ahdim(dd) as the
acyl ating readattion Mbir® dUsien Véry Kis®ad, Righ forquaOdighainy B6vicas @roSdkitbd( fHe temperature of the
mono: f unct i oBéVentitss hroces lidighiRgtoany sdt &AB bbdra witl fefard dahe3Divert locddt bt thabaThigiRr
conbal ni ng CoreosBmpéeioer tatrglym 18 foodob oBvisdpsirdds Prefaotd fypésyof Sigh i@Quedtiending
I ubr; cati g dpvi®s indudetd twin strae extodgneed thedkes of t he present invention can be
added but al so Regarglessiof ivbather thiireshtiop drcagied vet ime seivesimeditnl e insa bajsnitiree Swirengiohte
| ubricating 6#P shquidche ighen fntempys anyjuprgactegnBhalpharbeta sarbewylic %%‘b@t Rvbitipping- | Ghegpdse,
wel | as ni nethg|uniegaindiacidilkigachyithdhesolyAmiag | i qui d pet r ol eum oi | s,

sol vent - tr eat ed" B aﬁ‘B’P cRlips, Hilt ragpr °ﬁ’é¢r‘§f'°‘1sl§5'P'1"Esa°t' CHBPY) qoepgnd %Ff“PP’MhE number
napht heni ¢ Orof I 'é a.rnilnﬁ géou gs. itds o be gote d unts of (E)

nm Cl'h 0 ). nmar 0 nds is such
vi scosi ty de ' ov |n ica ed %@s are saéfécr %f ?IS lg ouﬁtg 21? é W rp%m ounds can
| ubricating % 3] 3# gft Q{dgn

bon oils such aﬁmem lerTEIréoE SI{I vﬁ1r Q %g‘?éal:t?oﬁ og é? L %cﬁﬁtmg reaction product,
ol i gobutyl£ngg, ¢ 6|ﬁ9%%¥ @ moAGHnRbRAP¥LE & 6 Diiz&NR vafidud QPR ¥ iubricating oils
chlorinated Redv¥dRd: Bhi¢HE% pettoleu! BubBéclindhRI8E Bthbiic IMricafg bils; 85 58 RAR heroif bGP s
decenes), an@dmbiinkbilaRSreidi@T G6duct @) k(¥ +(BEMZRBLRLAEIN oils RaBR& HBMZERE ® 30% by
t et radecyl benzighesd giéferasy krbre .59 @016%, byl iweigit - kabdtly Liges Xay to)at eIt edd 8%id )Iibricating ol
pol yphenyl s (cengsitionbshheary t@aint variqok edujtives therbikyMaéwel, 1o lsyig Feattiph projiuct &+ (F) +(G)
al kyl at ed adi phibeyresest inention anayl balittizddat @chndenpiie foyrh, as trbrhi1tkets 4@0a tly whight and preferably

derivati ves, frg_rnﬂ/q)@szsgmuy ejoht [bespd updrethe ddtal weight of the concentrate including lubricating oil and
various additives therein. The lubricating oil compositions or concentrates can contain additives such as

antiwear agents, antioxidants, viscosity-index improvers, dispersants, pour point depressants and dyes.
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A kyl ene oxide polyners and interpolynmers and derivatives thereof where the

er mi nal  hydroxyl groups have been nodified by esterification or

Q@ herification constitute another cl agp qds7kgeow1 synthetic lubricating oils

at can be used. These are exenplified by the oils prepared through

Dl ynmeri zati on of ethyl ene oxide or propyl ene oxide, the al kyl and aryl

gl her s of .t heeeMPARATHYE\EXAMELEENe pol yners (e.g., nethyl- 50

Dl yi sopropyl ene gl ycol ether having an averag e nDIecuIar %E flask
n- trap Qoéénser

phenyl ether &f35% jasieyofdhe2 ?96’61‘"“%1%'% B’ePﬂS

: i ha r et et
" 1%880 15??:))65"%*?631{% Hrf\gzn;gf E‘Eﬂgﬂg o ﬁgﬂ @% %: 8’ IS %hgr?

re| tlr
getic acid eg(tl uty ousEELIE ;; Apa;m 2 sy WF\ Pasao%b obtalned
ester of tef erlg ing |§§ L Sriskelr @RS 91 agditth Ghhéi Gor over 1 hr.
bri cating O %d S The! r§£§ont ﬁtureesig B5atedb 194 -Conl B |4i0Chr Svhile
ids (e.g., (1 8%%91'1(9 03G{34)) tobi e S rEduRH WateRClnE 92% polymer solution is
M kenyl succl n{hg a@h@al aGhHot 1AE BhaRbodRE gRles SURGN hiffogd# icshtent SIRIGRC Infrared
id, fumari Car@a% of 'p%o%cta&hﬁ’rms||h|89|f&h1§tnoa%td ridi B8dual 4WRYdaGe Gbsargiiol, The kinematic
R kyi mal oni ASdoSiy at oK E By thiBRlsEMaht-visssP modiiet is)4600 tt@xpatmizeL y of al cohol s
. 9., butyl al eahw srbexsde aiwaohnlwas gepealby Bércinh ©l0% @ -thedinil\pkddact jrbm Example Xi,
M cohol , ethybesewah palmanct gidiivd ¢he.2gMy sal156ntma bibdveting bpseciogk. @hie oitfherely cpntains
Peci fic examlosswak thaproduct EbpoGMEE WhErGSvaBated indiweFosk$agpence W2 pugite sl g yerit rating of
Pipat e, ( 2- elay bitiguy6.64s@rbialt arided 88ipistve kit vartisteie achievediten192 seldaeit e, | sooct |¥I
el ate, | sodecgolPeatzrmbrv;teé\dditn@tﬂzI%%Fh‘e?ﬂaf/én U1 P pht Hafetee, -2 “Me\q 1.16: %
dbacat e, the 20.8% Phgl hdRYMBMi<e®i&r of |inoleic acid dinmer, the conplex
qater, formed by reacting one nole of sebacic acid wth tvvo nol es of
t raet hyl eneCQWGMT"% El’ﬂil es of 2 'et hyl hexanoi ¢ aC| d 5 Esters
eful as synthetic o'

nocar boxyI i a7(99 (9 14 8PI m)%{ryg E%Il arelzira PExamp?enQII e& ?o gﬁgsﬁ ]equlpped ina

m ed along with -
ycoI trime poy o uétHé su c L‘i ﬁde'

ﬁARI rco Eﬁ%tlgg koY ‘I Ed; er a @d Ianket Once a

i pent aer yf hr b . e st@flAq w5 bBSRChAIH Hrsr il B8 Faiaend charged,
I yal koxy-, - tlgé(MS sﬁb t&?(?on 7900 8ndPRéld WO hS kiR QbsuFadeORP bir§E (110 SCFH-
ot her useful 8&( r§3/ S8 dr&ju&twafei Q'ﬁlgt1§°/oWQJ09mer Mﬁldﬂaﬁkmﬁb fikel produat. Bnalytical

trai sopr Opylassii( tﬁ@-ﬁr?al prédlict §|@fs A ANA nibénl et lo) 0.84% (0C1@4@heoretical). Infrared analysis of
tra- (4- mephye Bm&llé%!&rﬁum’%l Infid2 ofmatibr Wit nb rislded] t anbyekiyd pbseipydny. Bé lapgsatanse of the
xa- (4- met h- cydcerdrai@esdigdxy) - di si | oxane, poly(nethyl) sil oxanes,
| y( met hyl phenythpsSblloaxg riesription Wth aégarte th, natedl i ane by atimadic ubricafiioneid ipiwhigh the VI im-
gt her nat ur alprover/dByensahietfitee prasentvabdntiersis mpsliceiee wittofegardude the repgtias Qf)ﬁa'%lﬂ%) agylating
ese) of the réagipe peidsct wisls eaid e pelyamiscane seid () yeonpriveetionah agidh isclediigcBn fopgioR withyihe
&”pr esentssi riBaximary amingjgeradiningergmpund. Ageasdipgh e fllpviag isbept grly seRvep g8 iphrisating oils to
tural or syrhisethecomensitiens ohihe mesgent fruenfipiogan raf’"fqd(?él't ?'§9rF°TB°sl"?’§ 7R FI" S°p fs a
Manpl e, a she?P'@b'BlSP'V%tsé.’lt??@d'“m"F‘é‘étq" '"F'H%ﬂ el b jlsy %Iab'%f“s as well as
trol eum oi | "a'E?(aéf“H%Fd" qll%ELtC s | v ttgr cﬁ] |d- rFa |hera Iub |cat|ng oils
tal ned dI re affr S é%? i |<§) Z%Egmc es o u n atin Iﬁ :f edﬁom coal
ae ar also use F etlc r| %Lé bstitdle eEI wfocaf'
eat ment l"lbgn ons % § fi mt S erpb fﬁwsa(éﬁ %”g‘% ﬁt{neg Qlidop fopylenes, and
refined oil hy}e & IIJE)ﬁ\\éI% Qﬁ&ﬂat de yletnéseq Bidot1 RexBRE), Vigd TR LoBtenes), oligo(i-
rification §s) dhd ! RGBS e afRyi-bBibries RE. p@tfg;ﬁ%nzeh@n)étr&ié enzenes, dinonylben-
rification tgehniioblesyRkf)-bennes b 0pdypRs9isSEk, IbieryR, tdithedilsl aky@ét PSlyphenyls );
| vent ext fsaGiiyiai8d dipiaf REaE ¥indlaibAatdd| dibhérgNsuliidés a6 thd defivaivas @naiigé sraltibindlegs thereof.
ltration, and RRebadd goymeReant @fdrgvBeheri dng darvetivedtharsstadiers yheperonahgdrexyl groups
mlar to thosae wseehodiedlyteatericatioh onebritidalion @pgpihitecahother claef of fracin girthetionprichting
ve been al r aiglhaticae te ised Sthesd g exeBpiifiad b thefoilnprebagsd| thyough eolgrhesizatirmef\ethylgre oxide
cl ai med or reeperonylees adidei the aliad avfit ew athers aefdiheseo elydx gx\eeﬁ:evs'sreﬁs g9 methyl-
chni ques ®i rrslyiseronyiener glynolvether hgvingas rveragednalgoylaisweight| ofi0p0. Fiphesil RIRROf polyethylene
oducts. The disdlehavings mplecylat ¢eiokingf| 2peds590t100, disthyt e‘B?’h‘grp%‘(H&'i’Vﬂqr‘?/@%’c‘?' faving a
nbi nati on wimdiecuipevaight eiotoPq-1500) B Horor 3'2‘59"(5’6 %'fct‘?s F?sth% of, f?fl eéaT ARy &Recgis acd
ch addi ti ve§319ﬁc4"'ﬁ?j’eC3 Gadpity g F’é °’ ' dﬁﬁtg

oduci ng or as g r '-gﬁg‘c' B P YENs il e US ﬁem nsesteesIersofgca?'b xhc
i nt depre?sﬁ‘fg gf,%r‘uc

C
acnd Ip él chQn ‘?egzeag oiR0Y
sebacuc acnd % elc atds alk idAle acids,
abi l'i zers an Ion {3& cﬁ@y | oPJIQ léc IR eﬁjc% &rtﬂ%%éohé\ré‘odecyl alcohol, 2-
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Ashless detergents and dispersants are so called despite the fact that, depending on its constitution, the
dispersant may upon combustion yield a non-volatile material such as boric oxide or phosphorus pentoxide;
50 however, it does not ordinarily contain metal and therefore does not yield a metal-containing ash on
combustion. Many types are known in the art, and any of them are suitable for use in the lubricant
compositions of this invention. The following are illustrative:
(1) Reaction products of carboxylic acids (or derivatives thereof) containing at least about 34 and
preferably at least about 54 carbon atoms with nitrogen confaining compounds such as amine, organic

55 hydroxy compounds such as phenols and alcohols, and/or basic inorganic materials. Examples of these
"carboxylic dispersants™ are described in British Patent 1,306,529 and in many U.S. patents including
the following: '
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40 (4) Products obtained by post-treating the carboxylic, amine or Mannich dispersants with such reagents
as urea, thiourea, carbon disulfide, aldehydss, ketones, carboxylic acids, hydrocarbon-substituted suc-

cinic anhydrides, nitriles, epoxides, boron compounds or phosphorus compounds. Exemplary materials
of this kind are described in the following U.S. patents:

° 3,036,003 | 3,282,955 | 3,493,520 | 3,639,242
3,087,936 | 3,312,619 | 3,502,677 | 3,649,229
3,200,107 | 3,366,569 | 3,513,093 | 3,649,659
3,216,936 | 3,367,943 | 3,533,945 | 3,658,836

50 3,254,025 | 3,373,111 3,539,633 | 3,697,574
3,256,185 | 3,403,102 | 3,573,010 | 3,702,757
3,278,550 | 3,442,808 | 3,579,450 | 3,703,536
3,280,234 | 3,445,831 | 3,591,598 | 3,704,308
3,281,428 | 3,455,832 | 3,600,372 | 3,708,422

55

(5) Interpolymers of oil-solubilizing monomers such as decyl methacrylate, vinyl decyl ether and high
molecular weight olefins with monomers containing polar substituents, e.g., aminoalkyl acrylates or
acrylamides and poly-(oxyethylene)-substituted acrylates. These may be characterized as "polymeric
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conjugated diene, and said random block copolymer being derived from a vinyl substituted aromatic

monomer and an aliphatic conjugated diene; the total amount of said vinyl substituted aromatic

blocks in said block copolymer being in the range of from 20 percent to 70 percent by weight and

the total amount of said diene blocks in said block copolymer being in the range of from 30 percent

55 to 80 percent by weight; the number average molecular weight of said block copolymer (normal or
random) being in the range of 10,000 to 500,000.

0.20 percent to 20 percent by weight of (B) an alpha-beta olsefinic unsaturated carboxylic reagent

containing 2 to 20 carbon atoms, exclusive of the carboxy groups, based upon the total weight of
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dr gani ¢ peroxide or an organic azoR"nrtr ator. 10. An oil soluble reaction
groduct ac®ording to any preceding claim wherein said reaction product (D)
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10. An oil soluble reaction product according to any preceding claim, wherein said reaction product (D) has
a total acid number of from 0.5 to 20 and “herein =-'1 unsaturated carboxylrc reagent (B) is selected
50 from fumaric acid, maleic acid, and maleic anhydride.

11. An oil soluble reaction product according to any of claims 8 - 10, wherein n of said alkylene polyamine
is from 2 to 7, and wherein each R” is hydrogen.

s5 12. A lubricant composition comprising a major amount of a mineral oil and a minor amount of the reaction
product of any of claims 1 - 11.
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reagent (B) is selected fromfumaric acid, mal eic acid, and maleic
anhydride. 35 20. A process according to any of cl 14 te 19, wherein
said reaction is carried outH rr*a"éme(r?tlkyqé'ie Trﬁ#@gss according to any
of clains 244 to 19, wherein said rr\evactlon is carried out in a solvent-free
environment. 40 22. A process according to any of cI al m; 14 to 21 V\/nerei n
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process accordifug ard acylating reactl on pro uct

i s, pade in the presence 0 a sol vent 50 25. A process according to cl a| m
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envi ronnment. PatentansprUche s5 1. Al osliches Reaktionsprodukt aus: einem
Acyl i er ungsr etk pRBspaewidinG td By, of @iake M4 Reh g, avienin (sBY raattibn é$ catded out in a solvent-free
Monocar bonsaur esnsithmi@hl en- wasserstoffbasis (G mt 8 bis 20 C Atonen,

wobei das Acylierungsreaktionsprodukt das Reaktionspro- dukt ist aus: 29
4 22. A process according to any of claims 14 to 21, wherein said reaction is carried out at a temperature of

from 50°C to 250°C.

23. A process according to claim 14, wherein the acylating reaction product (D) formation temperature is
from 100 ° C to 300 °C, and wherein the reaction temperature of said acylating reaction product (D) with
45 said polyamine (F) and said monocarboxylic acid (G) is from 50°C to 250°C.

24. A process according to claim 14 wherein said acylating reaction product (D) is made in the presence of
a solvent.

s0 25. A process according to claim 14 wherein said acylating reaction product (D) is made in a solvent-free
environment.

Patentanspriiche
s5 1. Olldsliches Reaktionsprodukt aus:
einem Acylierungsreaktionsprodukt (D), einem Polyamin (F) und einer Monocarbonsdure auf Kohlen-

wasserstoffbasis (G) mit 8 bis 20 C-Atomen, wobei das Acyherungsreaktlonsprodukt das Reaktionspro-
dukt ist aus:
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Mal ei nsfure und Ml ei nsf ur eanh?/drl d. 20. Verfahren nach e| nem der Ansprache

14 bis 13, wobBINtkgenfBarFundin ei nem Losungsnittel dur chgef ahrt
wrd. 21. Ver_{na {ﬁggn h e| nebm dere@ges %ﬁ?che@y B‘IE’SW%?‘ vvobel %Lesvgqtn‘?rgh%egng
in Abwesenhei { ! IS r v r n
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Reakt i onst enperatur des Acylier ungsr eaktionsprodukts (D) mt dem 50

Pé‘H/ am n ( Ro. vékn@de MmadyD BiRg 150 AsshidtR (5)3135@ “woSei [dieS URSRzung Ga biﬂ&rﬁ'L@Eungs?\ﬁﬁel
Ver f ahr e nachurdugspiirtigifd. 14, wobei das Acyl i erungsreakti onsprodukt (D)
Anwesenheit eines L6- sungsmittels hergestellt wird. 55 25. Verfahr en nach
Anspruch 141. ¥erfabren dah ejhery [derainspiirbe eakis 19 neps o liseteung AbAeeesmhalt dinee iLdssgs-
Ldsungsmi t - t oftislsiderchgetiibewird wi rd. 31

Tenper at&ér 1\5009 rQ:r? h% &ﬁ ger Ag p%h%ﬂgt% 'IA1 ‘gasq-li’ea §nspr¥o%§<tf(Bpén%rbe@gntsaurezahl

45 22. Verfahren nach einem der Anspriiche 14 bis 21, wobei die Umsetzung bei einer Temperatur von 50 C
bis 260 ° C durchgeflhrt wird.

23. Verfahren nach Anspruch 14, wobei die Temperatur bei der Bildung des Acylierungsreaktionsprodukts
: (D) 100°C bis 300°C und die Reaktionstemperatur des Acylierungsreaktionsprodukts (D) mit dem
50 Polyamin (F) und der Monocarbonsgure (G) 50 ° C bis 250 °C betrigt.

24. Verfahren nach Anspruch 14, wobei das Acylierungsreaktionsprodukt (D) in Anwesenheit eines L&-
sungsmittels hergestellt wird.

55 - 25. Verfahren nach Anspruch 14, wobei das Acyliefungsreaktionsprodukt in Abwesenheit eines L&sungsmit-
tels hergestelit wird. -
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18. Un procédé selon l'une quelconque des revendications 14 4 17, dans lequel le diéne conjugué est

l'isopréne ou le butadi&ne, dans lequel fe monomére aromatique substitué est le styrdne et dans lequel

50 ledit produit de réaction (D) posséde un indice d'acide total de 0,1 & 60, dans lequel ladite polyamine
est une alkyléne polyamine de ia formule :

H __}v —— (Alkyléne NR"Y), - R"

55 Ru

dans laquelle n est de 1 & 10, et chaque R", est, indépendammént de I'hydrogéne ou un groupe
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N 24. Un procédé selon la revendication 14, dans quuel ledit produit de réaction aicylé (D) est réalisé en
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25. Un procédé selon la revendication 14, dans lequel ledit produit de réaction alcylé (D) est réalisé dans
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