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998 B 1 SPECI FI CATI ON Lubricating G ease Corrp05| tion Containing
Pyrrol i done, Conpound(s) as a G ease Thickener This inventi (P1°X°) ﬁo a1
mul ti plirpose l'uybricating grease conpositiontaw rg—aest auleéc] z.r..slﬁ -

tenperature.properties. Mor e particularly, this invention involves a

| ubri cati gge@ifieASIONCONpPOSsition 5 conprising - a lubrigcatin bas nd an
ef fect i ve Lawvicatibg Gfaammosnbn&!!@ﬁﬂﬂéﬁ"ﬂwe FPB'BH'@“'?‘ 88 A MY %‘h’s‘ﬁa '
grease thickener.. A wide variety of t | gasfratle igve been
develdped OVETh"t'“‘@ < lctyy q‘Eﬁxﬂ mh?s fiﬂ;ﬁv .uﬁ.cﬁﬁﬁéymmﬁvm ays.
pol yur eas, ela s| a nc efﬁbtvbﬁﬂo@ﬁbﬁonaal'mmldeﬁﬂwpﬂfﬁl @ges. . . -
pol yrrer? gﬁﬂ g Hggaﬂckb,mmnfhrehes etc. Despite- the nunber nd V\‘!'
vari-ety of SUK dehh mﬁiagemi:@agenm\farrgr@@asmev&mm dQYP'° the
product i omuusmmﬁwacndsmiab polyurpas 689993 g‘ ':t';' gcht -
non- soap tdﬂmmmtbﬁ'mmsvm@hﬁe || a" &rt mﬁ:ﬁenﬁ{gggg,hqhe 10
al um nitom q"er reoon il ?Zdt | eém uses g it o shatrlexse, 20
extent. ‘ﬁ[‘e {w n{ral nl used are derived from

t he saponl 7"3%"(" agu bear hyinlylub&damqnlvectfmlncﬂhamm ifigation ‘Eféﬁsa“d

al though t§ig b§mdiumreﬂc-hahydmmaapmbwe m@n%l@éw"i’?i’ps “fS" '“5 Iht S
for . speg admeuppforspiédiad applicafiaes. Th;tfstsamﬂeﬂneb hm| gs St
f

[err] and foistrpcursats; with the greferpdisagp B Zj graa aﬁ rﬁeﬁa&bau e
i t'f&i‘ida;, ek

I'i thi um 12cump gtﬂg&srta |cquﬁr %ﬁ@ﬁsdﬁlﬁd’ @t lekeyhplified in
consti tUt eg'e{nh'g' P %, le'L smaﬁmp 4071 3,9 1%1%3@2935&5 manuf act ured, .
and in. Hdi%r 5bmmpmeglaemssam'mtmammva&ﬂd° not giMg |m 20
soap gr nféfeﬁt ﬁﬁa'n&ad liehiueh wwﬁmxvétsawe |pnrtinttl @?E’ﬁ mlaﬁ higharpl e

U S. Pat entenNa&turBa&B&tléﬁih“Bﬁmf!\! O fes'sw‘?’@ °°"“’°§h.ck nx.ar.{ ety
of thi ckener s vamhti@dwde@lﬂ !S”s F a °§ f—;"ﬁ:g,eemf@k;goyh ‘not.

gi ve SP?PQ wor )f;, °' roxyst earate, - - _
parti CU%‘V W " Blegf f:%ts Q.Te tﬂ&eh&%ﬁiﬁfﬁd&pﬁrle&mmmﬂ shear
stability, 4 b b} & i aaaidéduceée.r eliipeass lithikrmn tngage.Amsmbhwccemab‘e

12- hydroxy ﬁ&ﬁ,hﬁ‘ceaCI d s the npst desirable fatty, aC| _reas tgébag& ng

conponent , - i-t. The@fesbrt Uwergtioneelas B bmn@m c o
it erFur aberolrnmead?qﬁmva n;:mmt P'rmgjgf"yl (g{’t';“ \‘@‘& igs °'°a§g’% Mé otthk,"30

the worl d, tmskeem agent. (Nt hough saldpy lidone compoun ieB a)’bt |st h er e is
-'need of a r?éw E%V'E"m” %Szg?tswhcnarec?rgﬁﬁgleegﬂor el | m nates dependence
on 12- hydr STPE ?. cs.ﬁ ARIBS ofhis Riverition Bdsame bi rard imprexed geperigpsuch as| |

has accegt alabd sﬁsﬁ. %an&e&au sepdrebiljty, eddhive compasibiiityowateespeigtance eed high eBPSTRUTE n3°
grease coﬁm&bﬁﬁaﬁéb conprising a lubricating base 30 l anﬂhg‘“ Shibshkleve

amount of one dhe pyotidanp cqmup?qgwwﬁgggﬁ@bég/ﬁgggmﬁg :eggﬁfr fo,q,g ned as a,
on .

or the, -30 derivesieom Frpvrepljdane-4-carhe e conpound

t hi ckeni ng agent may be enpl oyed A th any gof the.pyeviously known _ '
t hi ckeni ng agents -whi.ch are conpa |£ % W t ert It\is preferred that it is
enpl oyed as the sole thickening - T Aqbré cat.i rease conpositi on of
this invention.has one or .nore i h as:*35 shear
stability, redLided oil separabil}t ive corrpatl bili ty, wat er _
resi stance and-‘hi.gh tenperature 5 permpmrrance T e pyrrolidone ' '
coimpound(s) used In the lubricati grease corrp05| Y.on of the Inven |on 40
Is/are dggiyfdle fis @i 3 pratérsiay 1 tiah endimos pistsepl %Aa&ﬂ'l}'d'é’ﬁﬁi n%ﬁ%ﬁ rebelng

fol | owi ng. gaunAéded 1 eBoraridreferably | tczﬂﬁwhs nsor A; R RQ,

and most. pr efiewtiseong st s '°a°'h Gi," 1 , aSIyﬁQtthQ:Erboﬂ&odeflned

of 1 to 50 Banﬁa F'Bﬂ!? %{,,ﬁ g r&oup ié&hvﬂrogirbylproasammlsnafter
-flo rlbed

def i ned, % rﬁee WIft gwe@wb Blpfemblv @é‘sttts

1 2 carbf § ﬁam drlaramytdearpobl wsmprenraulv 139255 an e et

[err] are m@nmﬂ yﬂnmﬂwhtythlewp'kw‘eff"t’ :E;"éfi }‘

car bon atomzdﬁdwﬁﬁuyfg&ﬁtgywn mﬁtl"\i PRy 'Eg&g A a

hydr ocar byl ragiceigh1 ang petprg &at@d sArea'Beferred 50

i ncl udi n§0he?@F°(§P96‘§§gg ned & ‘f?'?arygg%eﬁh atorrg‘petgr ea;ter ab @p(a) A 45 is

an al kyl, aPy§rePgrae raI kyl - group, of 1 to 50, preferably 1 to 25 and

nore prefereably 1 to 15 carbon atons wh is 1;"(b) A is an al kyl ene,

aryl ene, alkarylene or aralkylene of 1 to. preferably 1 to 25 and nore

preferably 12 to 22 carbon atons when x ig 2: and (c) Ais a trivalent.
hydr ocar byl radical of 1 to 50, and prefferably 1 to 25 carbon atons when x
is 3. It Is noted that the unsaturated 50 counterparts of the A groups
defined above may be used; however, the saturated groups are preferred. 50
Dis represented by an MO, a ' _



19 GB 2 040 998 B 2 or an R70- group where Mis a netal selected
ojn Goup | or Goup Il of the Periodic Table (Mendel eev Table as in Hackh
Sréygi cal Dictionary 1969, page 1 15) or al um num and nore artlcutarly the
o ot Lieo b ot 1o aarh guialam T AN, TRES £ Sub dote
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pr ef eror &R, Srelgrmur whape Misa mbthlselettbd1irohGroub Eor@rodp I df BePhricitdrab@r 11 can be
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hyd o "V fi metals aa'r'bmetreme "tamr-/ mu[recarq-u-m@ammr uding -
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“Q}‘é"éltfetﬂl? ‘i‘t@tﬂt’quat vavmehwoerb rgeaup and er r J1onay
be a cﬁ ? referg artwyt "‘s“&f%‘l’f“ @pkaryl or
ar al k)g dréle qmeg,ﬁ g,t[gi:gf fmiy Oie
pr ef egmlze w.rrtpﬁefe’v’&w drBPJnQ)r dﬁd aGr "i s ‘
adth t moregiréferablg that JuchmBigrobs dng/nl/rdﬁgan :The sat urat ed for ms o Terri .
and [err ]|t -afuethgamdqrﬂeqdah#tp pteﬂtameedrucfmra]md otherrisomerd théredfand [ er r] |n the
abov egﬁ\éﬂ{ Jﬁ‘ E&” ;ﬁo ?"ﬁ zlggm %‘% ettnh;;mm y $m§fbe€l§1hésme®t;3nd mre . -
prefe tc at 4D b 'é"'zﬂa pEerliondhareyagy beych R o
AR o e t::::::’z:;, r;:'r:,; e o I oSy her
gt r-uct 3 Wiy Qmer S.thereof -

under st o %gl _
cont egpkd t%&ég &OZ’L?&% o} s-tru u;S WHQ ?rl E’L msurta ie prim s Onal D
gr OUPwithEY a-aRylidBr s'ﬁﬁéﬁhtﬂf cafdokylie b&id br 9ﬂh'mp I%feF 1&@8‘1'" ?ﬁ%&ﬁhlll n

_ frir ke eeaniidniwhidhds qsed td abtein H&&ﬁédreﬂ&d for'thd pi&stie mﬂﬁéfrylagdigél &S

| Patent92,893,021, heueab@A@aﬁletaﬂdI@@lmmatssm ‘ol 3,385, 1A00Kksue0 td MMcDadvell €26t one
subst%fﬁt?’at“fyyﬁooﬁas 20 soluble group, . i.e. a long chain hydrocarbon group
of at | edhe 1-§®8Etatel§ri‘mva’ohdme-4mrbpxyﬂemm, as dcribee ativws, isthehresictdd \ﬁtﬂﬂe structure
. used $uga 8?91 tpfpripithe '%EPEVQ‘M (!\Rféne rafeoludi td floins this esterrderivative, 6r wlith -

.

t; @Ei b'ga;l& ey Y qrordes, ¢ tq&en@ralmridehtwum meabsditiAs reagbl ng a
surt nHFd‘nl orinat 's\g‘g gm_‘.’g"ﬁ L5 ov F'P?B‘t’ QS‘&F M'c aci.d or
est ermrm £daoria§|a o1y Emg the ab m %% 1Y qc raction
whi cebdadus adv-uothebas&bmfuh&toaarmbabﬁse o ﬁus(? ﬁb\%ﬂf di scl osed

i 135U, fom D@amine awstrireferablp BardM atic dlsﬂh!eldcdirﬂen{%ad wan b ﬁéfmﬁ& p rsbw alru ¢ 18, 51961,
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1- sufieprgl "é’tﬁf“‘? e8| done- 4- car boxylic acid, as described above, is then
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yar orh %v xfa i gtﬂn n[:ﬁg Emme Iamln '

i nd Ide arrmh Qétﬁdé&IaMBqu yianﬁ‘ne @Jc I'he starting
pyrr mom}tyimm de taﬂb\ﬁrfa&irﬂmlccfswmhb Qs yl-dditﬁ%md disicoby I-%Sco‘é PWn on. the
abov eames; Nepated e‘&mﬂwmthvane dizrginb @ntiickl wilideve. avittiane, Nithehylailiae, bonmplammeed by >

mat eré:g oW %’gﬁﬂi{ ?;Hﬁ'ﬁ ‘lﬁ%ﬁ%’% ?'Eﬁjp§c1a@1@*‘§2a—npl e of ;

thISd i rably an 4 -
rreafcs‘;fﬁtwmhsa/b@ €45 b bl " ﬁ% mﬁ%”gﬁ % chain

faat y aniioeholsandl 6thBR HybrodofHpoGHe | usm tmew.ﬁdthopﬂroﬁéanb@w#dew&w and ghe

ot hermwpmwa bbwytylialcohn intdeayl ialcetib!, btylhalcahotstaalyl slédhol, eiddsonyaibeles useful in -

pr ep gffg hepol) hewrﬂc%ﬂhadéphﬁevlﬁtmtalcow Quffer ueifid aicoholsru'q distlased/inbe a

pri aqgfdsus | tien, Vel; L 1863 p h‘ﬂ'ﬁ% :
1 b Ushd ﬁ % %% °Ir’§¥é’°'ﬂq?§° F‘&‘PT' -
met hyl anTH%QmM%E cﬁma Seu tﬂ@bas &ﬂ?orgir%&g’cornpou inl of

pr op\cbérse depend dhape dHQij daK’@raﬁ) in SHéinalPyidtidoreycomd VSR ufmes Rk €,

di octppényismine, (artimsy plzanyleme, dumwpyémmmmmyhmme di@ﬂn’(na.dﬂi'w am ne,

éﬁ? Eﬁy‘lﬁ Mﬂene &dr‘:@'%h'ﬂph@vlem digmive. eﬂrﬂ'mblsmewbuodwmmemtlhyl enedi ami ne,
t

sPhenV g 'Wnemedr ctasieeytanyine, d y| §o
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(P8I rabotpﬁltbybdut@@wt‘}@basendnt[-nefo:qlcmimbsrﬂén mene JMT (principally t [er rg to t-

[err]. "Prinene” is a Registered Trade Mark. M xtures of these and ot her
anmi nes may al so be enployed. Further exanples of amines which may be used
are disclosed in Kirk-Q hnerEncycl opedi a
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of Cheni cal’ Technol ogy, Second Edltlon VoI 2,1963, pp 99-138 and 411-426. J3
50 Al cohol s and ot her hydr oxy corrpounds useful in preparing the W
pyrr ol |§Jone est.er der| vatlve 50 include: et hyI al cohol , by o 9&9'3’ 3
n- decy|=—et-eohe e 2 , e ot-y+—a-e-ohet—eteco3ef r-cotot :
hentrlacontanol phenol benzyl al cohol and phenyl et hyI aI cohol ther
useful al coholThe b!b@adm;bﬂse)gtatdatllwsm inlpreparingahe SEGF@ e¢ 'dmf qﬁrhlscm}@nﬂqvapn be
Technal Ogyany g\g vEF] ? peral lls, tlctg f star olls,| ounds

1
et i %?’éﬁ' 'L% "’f% o ﬂ?#é" i thi odse] 'ﬁ%é Z’ﬁ fred
hydr oX aﬂﬁm pbchlakt Bhsthat
'55 The am Bﬁﬁbe dGfc |m3ést omm.claads)&&ﬁaé HinBeth ﬁbxh&&ba@at@resﬂafs bkﬂ\ﬁ@fcols
pyrroli doneuobesmmcﬂdlovmrbdraneincamylats.q:edﬁmmdtoomrade&ndas,|dtpentadkytgntgl}pcaprvla¢¢1e
final pyrrylpeldmneate;@#preafmvcoga@gh aaprcn@so am-gﬁb@;o v!ymi allecl amOFﬂpgeyst;rs
phenyl ene EH rfE"%I? °3E‘§$ﬁ rRaNgp Anoles af 2-
bi sphent{fl e vgf g %w ol ﬁl ym thege z}g SN

di zene tbbotto fronhse enzenew tetr
iamin, o thyl an l}U 1nes methyl polysiloxanes, etc.,

4, 4' - i sopr gélydive ﬂﬂ@'e | Q)ydd)rﬁiﬁihd‘lﬁ buﬁﬁﬁl GytthdFophiene oxitle; carbonate asters,
oct adecyl de.gnthe Ogod&ﬂ“bm&tlﬂé CHaxb wicatbwitly bthy) earbmrptetto fonla @nbiif Es@erwbwbeﬁ‘ls/) and

ot her at8 ne;:gcta:s ofithe tattebwith tpmaeshvb:nedvctoig‘etc r%t%sr@mt qgsgtm;hetmwgstg\g&; m‘%ﬂvﬂdrﬁe
t’hi ck o gu §tet! fnG ayp SNy [
e oAk T, co el {6 WAt B OB g Py ARGt ™o v o6
and mor e p? E'f %mp@éﬂ%ﬂ%ﬂﬁus‘@enﬂ&ﬂ%n b%%r%rédh?a%@&dé?\@e %vﬁ@ady%“@ib

Conposi ﬁd Oﬂachmques known in the prior art and such composition m ncludedther additive coriponents, e.g., 20
GB 2 040 98festntioxidhntE/edtibaiotibt fjehBgutiticiEadaitives] 6ta.] which dié amvéntiofligfoand ing t he

grease corrpossetqomnesltwhSthl s invention-can be any of the .conventionally used
m neral oils, Eﬂ{ﬁ'ﬂ%ﬁ sxampler ase et fooh tillystratsthedgvention and shoyldat ke donstrupdyas '

general , t fimizations,hpreptyy | ng-oils will have a viscosity in the range of about
35 to 2 %ﬁ, ;1[err] M ner al Iubrlcat|ng oi | base stocks used in

prepari ng t he GBS 8smScalion WasiihiparddIby Akt inkihg30Y glafts o Riem 600N 3B RitH D.2EKS
derived fr ame;mn,af-ﬁietmmene diahiling (MA(E o} 43wk 9%6)iaKEOL5 ratecof itadodlie acid BEI0Ld) 6104 avt.%)

| ubri cat i ngt rooth sempeeture to forame shervuBedempecdturd waeised © 167°C1(235%) endtbe chemigalsc h
as di-2-et P‘Hé so/fermsetiglocmass ueder the gil. Jhe temipgraturs vasirajsesiie h2 HE (26Q°Rbwith, I oI

pr opane3? 1" 'l?ffa"f’é'fer’aﬁfé f granyp ‘a o]l
tricapryl aifs "' ﬁp}jﬁﬁ%@?ﬁf% r’g‘::ﬁﬁp,& \sfar °'§ H""a‘gesaﬁ@lﬁ? :gt‘:vas“

diester of 't et d 2 674 g, s @Jeaasmhcmo@%na%mdsfrom*
1 nol e of sedancs thicken td agfedsaankaadue&teaéy Wighir E0Bto M B InéitesThe e@hpetandte Wasmalsedtoof
- 10 @s hybam%‘ﬂamhdmaheklv ndago p Eairlyismooth thick cream. e tempetatirawagde 36

synt heti c Eﬁ‘i§° (4Q0°F) swbc'b\yﬁtzwé@ctm d"‘{ﬂ‘ gﬁ%&%’? ons.
fromthe . al '°BT” H?fe goilyve df’@lﬁsé'ﬂ?r'ﬂﬁl“’éﬁ@m O JRREPX rs. of
ethyl ene a Lﬁé}% §nkdiERDRBHOHL S 10.9% Wk .ﬁ&bv,lﬂo? GV biad¥RbigeRin HEIRRS

met hyl pgl )él'ébvly% Ef§16 326°RPlodSheaR om compfeteiehydratidn oThe ¥s then .40
condenSI Ng rdikétiyd 2 FECOIRBoFMbria shprt iy totdplete od a‘oumﬁ@wm*clethestaesrapam quite t he
pr oduct of hardateimags yarcodledaral anladditinmial 38 1tdof eil évged toaielbaihtbrown jreasm The haI f

ester fol | oreduct s![‘!!edP adgitiongf 190 gofjofh wesad PW'Q@F?@E!W%?’ %g‘F’i’;

etc. Ot her Eaptghoikused wasB3;Qarayms 82,1 iR dhe thickensr PrRaparespated by, dp tormilaiy

t hose having fromabout 3 to 7 ether |inkages and about ‘4 to 8 phenyl"
groups (See U.S. Pat. 3,424, 67% col. 3.) Preferably the l'ubricating base
oil will conprise the major amoupt of the grease conposi tion. The grease
conposition of this IMH?PHZH NHap be prepared in accordance with any of the
20 techniques known in riof art and such conp05|ﬂ|on may i ncl ude

ot her adﬁltlve conponents, e.g., 0 d antLr- dant s ticorrosion
: qOvel ofal | foHnd in grea%%_
~¢s a oM toi e the

agents, lubricity additives, etc
i nventi on and shoul'd not be Ctht'rugd as I| m tations thereof}q% Exanple 1

conposi tions. The fol I'ovi ng exar

25 A grease conposition was prepared by first mxing 300 gra LiOf sol vent
600N 0i|l with 0.25 nole of 4,4 - rrethylene dlanlllne (49.5 g; .99 and
0.5 ol e of itaconic acid (65.0 ¢ % at roomtenperature to forma
slurry. The te%@@fﬂﬂ'@%wﬁ‘w@%eqwd[ﬂ&"i’P hamgithe frllowing piopeties: r eact ed to
forma sticky mas the oil. The tenpergf s raised to [err] with
30 stirring, the Emgnggcﬁt"s‘;agactlon was dri ﬁﬁ\g&g he mass becane a
granul ar solid which when the 30 stirring vvas stopped settled out.

Total reaction time was about 20 minutes and the slurry was stirred



one hour at [err] to ensure conplete reaction. Cctadecylan ne (0.25
-67.4 g, 6.27 wt.% was added at [err] and the nmass began to thrcken to
rease- I|ke consrstency vvrthr n 10 to 15 m nutes The Leyperal -

t hi ck cream The terrperature was 35 then slowly rai sed to [err] - durr ng
whi ch wat er PedetretiabCtmdt0, RBEC (@7 PRLAASTMD217) form a hard- soap. An additional
152 g of the: orllnwnd@dadded as the mass28&s cooled to approximately [err].
lerr]. One- quar Zl$ nol e of [errg 0.98 wt.% in 100 ni" of water -@s
added and t ' r ai sed t one- hal f hour to cqumpl ete
de ydratronnu‘;@?}égll(’ﬁé}i% jl%%)y Z@J’d(koéﬁsto [err] for a shortStine
to conpl et evwhRg!feslstardte (100 e,,mg,,lmmnqur te hard. ' The nmass was -
cool ed and an- addi ti-onal @ai;/@s'rwlnael) added to yield a.light brown grease.
The. product waswaterabsmiptioncdh an additi on® 100 g of oil was added to yield
tl'l@ final prod(u‘li%g;;éﬂllrﬂﬂoﬂot al anount of°’@9‘l° sed was 883.0 grams (82.1a _
.99 . The fornula [err]. The grease -
pr oduced vvawé g:ﬂé‘ef’ gQ‘Bgﬁ%ﬁ%é]T}#’g e fol | owi ng properties: Col or
(visual) O gump - - light. br Consr stency (vr sual )- _ '

.S%Ot h and Mbérssalmgtesfhssf*c (326°F) (ASTM D1263) ﬁ
040 998 B = - (containthg Berneatarcmgrea%eamvb@ackh@arr] (ASTM D217) unwor ked

282 60 strokes . wrthantlwear,antlrustand|ﬁ§d9cah®mgﬁdﬂlt‘hbslokes g 299 5
Dr oppi ng poi nt [ a!@wr 566 L >[er1r1]9 Rust Test (ASTM D1743)
1 1 (Pas N 3 g)se/ 100. g wat er / 80..mi nut es/ r oam.
/ASTM gﬁf HHriction bearin 92 10 . - - 2Omgtal
. g :
adhes' on greaseadd ith-antioxidants and A 10 change
In penetration - rustinhibitokd M1 I~ 0 \Wheel bearing test,” [err], ('ASTM D1263)
| eakage _‘running time 1.6 g skmnhtours{ave.3 runs) o - nil 15
Wheel bearing test, [err] (ASTM D1263) S 15

(cggtgr.mpmz comrercial . grease additive package with antiwear, anti rugg and

| oad- canw gréhs@pidiidct siffidr td BAMP@E was prepared in the same manner using a iotg oS?QB’gbf

ni | 2&|vent600NoiIR7I8mlvﬁ%)bear| ng -life, [err](ASTM 3336) -

20 (containing comrercial antifricti on beari ng grease addi t ive package with .

ant i oxi d ‘h?.f“r‘h °"]'V g??g@?ﬁi&%?‘n\j‘% 271 hours.

(aye. 3 i ' o
: 53% gre teyl l'i'b 31 @wﬁ‘”"‘le dl was prepared I n the sane nar?ger s
using a tota 'sol vent. 600N oil (77.86 wt.% O0.25: nole of

4, 4" - et hydran&:doaaslmdsezq 89, Rm%ﬂw%ddﬁd%hedboﬁgﬂwpmﬂumwabml c ‘aci d

65. Oadgitiona} 6quisal mmt oanOI-l) tathataoted @baeve @gdadiin wetey to pffept ne @ . O and
’ éo 0. 'I;gitmq:gt e r:? qait "W um,and the mass oggked out at gbout 232°C 450°F) 0. A, a
36 improve the grease ructure. t’he mass cooled additional oil (part of the total amount stated-above) 35

was.added and the grease milled at room temperature to yield a fairly smooth light brown product
which was evaluated and found to have the following properties oL

Penetration, mm/10 25°C(77°F) ‘ S . : ‘ |
' unworked ' : 261- - SRR )

100,000 strokes - . 306.
Dropping point . L - »316°C (600°F) : _ L
-Water resistance o _ ' -
_ _ - waterabsorbed - - ' 81¢g : - :
485 - adhesion .. _ ~ _ excellent : 45
: A penetrationn - -3 mm/10 '

. Example 3 . ' ' '
A grease product slmllar to Example 1 was prepared usmg 418.1 g (69.69 wt.%) of solvent 600N
oil, 49.5 g (8.25 wt.%, 0.25 mole) of 4,4’-methylenedianiline, 65.0 g (10.83 wt.%, 0.5 mole) of
5Q. itaconi¢ acid and 67.4 g (11.23 wt.%, 0.25 mole)} of octadecylamine. 50

The ingredients were reacted as-described in Example 1 and the resuitant product was a light
brown grease with a free carboxylic acid function rather than the salt derivative as in Example 1 and
having the followung properties: .

Penatration, mm/10, 25°C. (77°F) . : :
unworked = - . 276 . , :
86 . _ 60 strokes - : 283 ' ' _ 56
Dropping Point 278°C (533°F)



Azel ai ¢ acid (0.125 nole, 23. 5¢g, 2. 3 Wt . 0/() was added to the above gr ease
product w than additional equi val ent amount of [err] to that noted above
added in water to effect neutralization. The tenperature rg

al | ow debydr ation and the mass cooked out ;

gr ease structure. As the mass cool ed, additional oil (part .of the total
amount st Exesiplldove) 35 was added and the grease mlled at roomterrperature
to yield a fafgtep semmwmnla totExgmplevh wes prapaced mnéﬁsca/w%%w%kcéaolmaﬁq

Lo, i G e G e AT

40 100, 5 0 O(cs réﬁ.ﬁm '9{‘%0)2:3 z:_ ole of et Reglste:sz)%owermallv avallable a? Arm 8D from Armak 5

>[err] Vter tQShgré Mﬁﬁm&k@ﬁeﬁétetﬁlﬁ%@fﬂhﬁﬂnanner to Example 1. Compl8tk nﬁutﬂdfizatlon was
adhesi on accomplished by cooling the massets d 94G{300°F) and 10.0 g (1.34 wt.%, 0.25 mole) of NaOH in 45

[err] peneiOmkaf wmter was slowly added. The tempgratyrg W réfsedip 222 °C (46QFFHath minutgs;tor

si ni | anot cF°EBP!fFﬂ5F‘é'°!°'Wa§“‘b‘Pé’}5&'|°€ﬂ’Pa’§'§?§’slmSThf PEpdpg §ae fpllowina propertigsy ot 10
600N oi |, 49. 5 g tAaon 09 e) of 4,4 -nmethylenedianiline, 65.0 g
(10. 83wt % ;i,gj""lcq) ?aconl acid gggl 67.4 g (11.23 wt.% 0.25

nol e) of oct adecyl angd&rokes 58e¢3lhe ingredients were reacted
-as described In Exanydooob skokbst he resul tant 3@6 oduct was a |ight brown
grease @i th a fr&eoppmelboiy|ic acid functi on>BHdP6RAfEh the salt derivatitge
as in Exanple 1 m?e?r?éyl ng the foll ow ng. pr bidriPassls: Penetration, m10,
[err]- 55 wateftfﬁéak ked 276

55 60 strokes metal adhesion . 293 Dropp| ng,ﬂ%gb‘m

[err] 20 GB 2 040 998pdhetration Exanpl e 4 A greasen/ppoduct simlar to Exanplyg
1 was. prepared uwmgbsﬁ&gﬁbsgne:?“& @35% . % of “sol vent 600N oil, 106.5 g ;
(14.30 wt.% O0.25 nolakagof the bispyrrolidof8greaction product derived from
the reaction of 49 55"@“!(0 25 nole) of 4,4 -Akthylenedianiline with 65.0 g
(0.50 m)le%ﬁﬂof aconic acid and 69.5 g 5 (9.33 w.% -0.25 nole of

oct ade Gufek Shligh 15hBde sI{SesEHHIE fthel GhbriekdMBiedWiB brepatred iy 8
Ltd.). (7 As1ee (71%%9869&0%% fﬁg& 1543 wiftp0.2 5 bRt eny tispyredlidoreeact ed
in a sim | @&ctioh pradiict HeHveX Fery rfaréactuﬁmmlneiea:f 4 @tHmethlyleaaliantiine wilis2 soteeafpl | shed
by cool i ngitddosic awid andk (39[0cg (fl §.23 wip6, OCE 1Dolg) qqctwcmmi% (ABmer® 18D). EprmodenN@@H i n
50 m of wBegisterohFadgMatkl, added. The tenperature was raised to 2320C

- (4500F)39 or 15hnpmqeeﬂam-oe was diasel leal@ut one-haf atthe elh(saad)qtd35‘l¢s(a?%°Fb ther 30

- di sper si onStiMige rqlid added and @ paste form t Bwe i 1
0, F err] ug%iag?ﬁ: at ﬁfg?ﬂ% slurry formed Vg ergk J??Jf% galn ra|se to f %ﬁ:

ur. The reaction and

d the mass thickened as water dr]
263 100, O0Hissdrdi completed at 204°C (400&?%041 a'smooth grease QPnﬁésWEth&ilﬁto room
>[err] 35 temperature with oiling to give a product with the {dloWiag bioférties: 35
1,1,1 (Pass) WAt efenbiadiion nh30, 283t er7egpsor bed - 35 g netal
adhesi on ~ unworkddai rly good 20 - 281 - . :-A penetration
-9mMmi10 - 60 strokes : .20 W!éel bearing test [err] |eakage
0.3 ¢ 100,000 strokes : - '

40 _ ‘Dropping point - o 243°C (470°F) : - 40
Water resistance . good metal adhesion .
Example 6

- A grease product similar to those prevuously described in the other examples was prepared using
922.0 g (81.09 wt. %) of solvent 600N oil, 106.0 g (9.32 wt.%, 0.25 mole) of the bispyrrolidone
45 reaction product derived from the reaction of 1 mole of 4,4'-methylenedianiline with 2 moles of 45
itaconic acid, 78.75 g (6.93 wt.%, 0.25 mole) of a commercial grade amine derived from hydrogenated
- high erucic acid rapeseed soil {Armeen HR) and 30.25 g (2 66 wt%), 0.25 mole) of phenethylamine.
(“Armeen” is a Registéred Trade Mark.)

The Armeen HR amine was dlssolved in 300 g of 0|l at121°C (250°F) with stirring. The
50 bispyrrolidone reaction product was slowly added over 1.5 hours as the temperature was raised to 50
177°C (350°F). The mass was cooled to 93°C {200°F) with oiling (300 g) to yield a product with
approximately an NLGI #2 grade consistency. The phenethylamine was slowly dripped in which caused
hardening of the mass. Additional oil was added while stirring. The temperature was slowly raised to
- 204°C (400°F) over a two-hour period before cooling to room temperature with final oiling to yield a

" "85 smooth buttery grease with the following properties: . . 8§
Penetration, mm/10, 26°C (77°F)
-unworked - - : 282
60 strokes 282
, 100,000 strokes = - © 325 -
60 Dropping point : - : 261°C (501°F) ' ' 60

Water resistance good metal adhesion



Exanple 5 25 A grease product

! Jlmlﬂmﬂﬂﬁugﬂm sI y descr| bed in the other exarrpl es was prepared
yng . 9%9- of solvent 600N oil, 106.5 9 (12. 43" Wt %
/28 mole) of the bi sovrrol idone reaction. product deri ﬁEdz fH48998 redcti on
of 1 nmole of 4,4'-methylenedianiline with 2 noles of itaconic acid and

139. 0 aifnd6- 23 W% 0.5 nole) of octadecyl.am ne (Arnmeen 18D). .("Armeen" is
a Regi St ey 0luthlcash) ghdakkcompadsition comprisig; d1Gbrizaking il and anceffective dnewobfodoi n about
- one- hahdre pyrrotidvde corhpouBdias g thickendrasaidpyweliibne coaemsﬂ(srlravmgthem@um spyrrolidghe
reacti on product was slowy added and a paste formed. The tenperature was
raised and at [err] a slurry flormdd. The t enper ture was again raised to
[err] [err] and the-mass. thickened as . Rt er was Yriven of f- over one-half
hour. The reaction and disperfsipa t [err] to give a snooth
grease. The nmass was cool ed tjo roomy rewith oiling to give a
product with the follow ng prloperties: Penetrati on, mi 10,

[err] unworked , R3

100, 000 strokes 286- 4@' oppi ng poi nt .
[err] resi stance

d metal adh Exanple 6 A mlar to th ly. -
o Br e 11 K48 AGt B GTIoUE s Bt 80 PRt B B OG. ot of of |

sol vent 600N oil, 106.0 g (9.32 wg % 0.25 nole) of the blspyrrolldone 45 :
reaction product derived fromthe l’s@ctlon of 1 nole of . - _
4 4' -met hyl enedi aniline with 2 m)les Nf-, 45 itaconic acid, 78.75 g (6.93

.% 0.25 nole) of a conmmerci-al gﬁd afle ami ne derived. from hydrogenat ed high
erucic acid rapeseed soil (Armeen™R) and 30.25 g (2.66 wt% 0.25 nol e) of

phenet h)H m r]eu vs % etelg 16kt 'msé oﬁ ePe'Y%&nch e%ﬁee orHR am ne
was di §1§rﬁf¥rﬁgc§ ?é&cﬁ) hle'r carbyl g fhé%l fined df'1'td hﬁlﬁ\%ﬂ S or one

bi SpyT iy thecy a.egénea,qéa RydirdeiB lgfdupw&ofdowbyn RKOME 6k rmrregen with thprbvisodRatt he

t enper tibrglisat Wast ohalosgchatnthydrocaiiibn[genup bf at lagt 12asrbomEoms predeatineithed BGr Aer 14

wi t h otrdifadi.(R3ew @y)afet’!yd'ysféiﬂaavqs?@dwtq”mﬁpﬁ tams. nat elx -an NLGI #2 grade
consi st en@yA '“mtw i§ Tordfy

har den?"ﬁ’g' ga"t"f’(éa gﬁt"s?ﬂg ‘T’pa(ﬁs th‘W?g Eﬂ% cog!ﬁ rg&lvi% o2 d15

291

) a Iene or ara en
t erer AR Jiwheh Oz gw Sty @.l"}i@ 0 ﬁfrate oo
bef Or epdr&an BaBl dnRhd BRMWbI e w.@,sm,.t. Final 0| I'ng to yi el A 55 snoot h
: b “t ter y g5 %ﬁﬁ'lcx\‘Hg'bréaQ@comelgW Pﬁeaf?r?élé in8%r cBRNE WhalelnWis amé'ro 25C (77F)
wor kiacted from lithium, sodium, calcium, ba Kéh%smm and aluminum; R, Rg and R, 3232
100 0Qfact5dfr1Qk 86 carbon atoms and are an aR(QISarﬁﬁhlkaryl or aralkyl gPoupId th’egmﬁlmlrﬂlbd
]? cpmter])arts thereof; and R, and one of Rg and R, m@@ bi/titdengen; @rd seidthickener is used in a 20

gOOd ‘eenaghtratigh efd tg §O weight percent based on the total weight of the composition.

G8 2 040 PJubBicating@reebexiompodition/s klaisred freeny prpcegingzeiaim.oxhersind¥ isiligiure epr i si ng a
| ubr i cadiimgR,@nd Raeach contaisf T to@6icerbomatomsendene gffis apd Ryfagyde bydreesni Rione
congfoauteing § te25 garkeR ateas or is Byd0g89+ r ol i done conpound(s) haying the for il a:

0 R3 5 wheh eb-xcarlegqeqsecenpomt'wsasaiw'begﬂwrvhgfﬁmps?aenm%rsér' QrepioMed of 1
to 50 ¥WBBR*AOms, Dis an MO, 5 [err] or [err]- group where Mis a
metal selected from Goup | or 1lzof the Periodic Table herein defined or
alumnum [err] and [err] are each'\@ hydrocar byl group ‘as herein defined of

1to 50 car'_bon atons or one - ~ N-group, .. S _ *
. . " v
and Ry, R,, R; and R, are hydrogen. _
30 6 Alubrlcatlng grease composntlon as claimed in clalm 5, wherem sald _ : 30
R .-
- | . Negroup
. _ "

is derived from octadecylamine, tallow amine or an amine of rapeseed 0|| and A isa 4 4'-
methylenebisphenylene radical.
7. A lubricating grease composition as. clalmed in claim 4, wherein x is 2 -one D is derived from
35 octadecylamine and the other D is R,0—, where R, is hydrogen; A is 4 4'-methyleneb|sphenylene and 35
R,. R, R; and R, are hydrogen



may be hydrogen, [err] is a .hydroca o 50 carbon atons or
hydrogen with the proviso that 10 t ﬂml, mrm”‘mu ,",0”9 | ong chain } '
hydr ocar bon group of at least 12 carbBoncatons psesent in ad hepadoos &, 1P

and [éLLLF-LeLL}T_{4au;L_and_4eLL}_aLe_hydLagen_gL_a_hydLacarhvlAnf 1.t0 6
carbon atons. 2. A lubricating grease conposition as clained-in claim]l1,

wher ei n x i s8]A lobricting4grease compabitigr] as clainydd, in clditaal; wherain x @2abdtly D geoops arie.
unsaturat@dV%iO‘IMt@F mﬂm"teh‘indé’d#aéﬂ’ methylersebisphanyene radieahs vvhen X |s 1 and

i s—ag al k ﬂl; ti%rr :%arp;eas r'm‘;lé gr'%iﬂ“ew %ﬂna' i seﬂg‘%
COUﬂt eré)a ln sec ime nxi 1S r el
sai d thi ciapg t erwr eqrirmen Heryibria di(bth a.me aﬁ?d n;tf% Rl

based on E.maﬁmahiamerbm -tRl b.gphawreaérm&arn 1A oxybisp nl/lUrkHdréhﬂﬁd ng'- grease
conposi t i methglensbisptienyeheidiamiread A+idopedpyiiess diardine avddcatsvyifamnea nmet al sel ect ed

froml | t hi um! 1.9ddbrigatingezdass epmpoditiani ag piaimsd ircamy pueef clai rfete i1 Qrwheredh the uni num
[err], ‘{ethrc e“&ﬁﬁ"-’f’ém copgeptrasion gf %P@wwhseereear based ot ﬁ@taéwa%&oéthan al kyno

aryl te?'r]k:f éuﬂﬁ.c :Ezegg ! %ﬁf ,; (oGl Blebth BGE MMLBLARL bivoldRh 2O+
used in a 3.0 RBfidgrd po: tu&n@s%@un&%ﬁhrﬂﬂrmﬁ%&&l&tabﬁﬂ?@b H&Fhrr{checrib&i al
rlwer ght 1®f t he4onanmms1.dgrgease dbmpbsitiohisiclaiied il &AM e subsamRMY &d HeFeirtdesaibad Mes!
In any preitedferepcetoanngneehbaeemples Md& | ithi um or sodium [err] and [err]
‘each contain 1 to 25 carbon atons and one of [err] and [err] nay be

hydr ogen, [err ntains I carbon “at ons " Oor 1S

25 5. A Iubr'?"'(':té’tf?'nb' d s o}ﬁ“éﬂ g‘%ﬁ’f@l’%’i’%{.ﬂsm A bﬁsﬁﬁ.ﬂy e HEP &R x i s
2, one Dis an MO group and one Dis an [err] and [err] [err], [err] and
‘[err] are hydrogen. 30 6. A lubricating grease conposition as clainmed
‘in claimb5, wherein said 30 [err] is. derived from

oct adecyl am ne, tallow am ne or an arine of rapeseed oil and Ais a 4,4 -
met hyl enebi sphenyl ene radical. 7. A lubricating grease conposition as
claimed in claim4, wherein x is 2, one Dis derived from 35 octadecyl am ne
and the other Dis [err]-, where [err] is hydrogen; Ais

4, 4' -met hyl enebi sphenyl ene; and 35 [err], [err],[err] and [err] are

hydr ogen. 8. A lubricating grease conposition as clainmed in claim 4,
wherein x is 2, both D groups are derived fromoctadecylamne,. and Ais a
4,4'-nethylenebisphenylene radical. 9. A lubricating grease conposition as
clained in claim4, wherein x is 2, one D group is derived from
phenet hyl am ne and the other D group is derived froman amne formed from
rapeseed oil. 5 10. A lubricating grease conposition as clained in
Claim4, wherein x is 2 and Ais derived from 5 am nes selected from _
phenyl ene di am ne, phenyl ene di ( met hyl ani ne), napht hyl ene di ani ne, 4,4'-

bi sphenyl ene di am ne, 4, 4'-thiobi sphenyl ene di am ne, 4,4'-oxybi sphenyl ene
di am ne, 4,4'- nethyl enebi sphenyl ene di am ne, 4,4'-isopropylidene diam ne
and octadecyldianine. 1 1. Alubricating grease conposition as clained in-
any one of clainms 4 to 10, wherein the 10 thickener is used in a
concentration of 5 to 30 wei ght percent based on the total weight of the
-10 conposition. 12. A lubricating grease conposition as clained in any
preceding claim wherein the pyrrolidone conpound(s) is/are the sole _
thickener. 13. A lubricating grease conposition as claimed in claim1 and
substantially as herein described. 15 14. A lubricating grease
conposition as clained in claim1 and substantially as herein described 15
with reference to any one of Exanples 1 to 6. Printed for Her Majesty's
Stationery Ofice by the Courier Press, Leam ngton Spa, 1983. Published by
the Patent O fice. 25 Sout hanpton Buil di ngs, London, WC2A 1AY, from which
copi es may be obtai ned .




