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inhibitors, such as netal sul fonates t S .and ani nes; corrosion
i nhi bi t or SXaTRIH2 K& ’i?eﬁ[?dﬂf"fgnpw}% a%Ae@:[’ %?1% boq “nmetal sul fonates; foam
i nhibitors such as silicone polyners and friction nodifiers such as fatty
aci d€®and ami des, glycerol nonool eate, pentaeryth- ritol nonool eate,
sor bi tan nonool eate (including borated or sul furized products of these

partial esters), lard oil, spermoil, high nolecular weight organic
phosphorus acids and esters. 45 The follow ng exanples are for the
purpose of illustration only and are1not intended to limt the scope of the

present i nventi on.



Example 1 50~ A pol ybut enyl - bi s-3-am no-1, 2,4-triazol e dispersant in
accordance with the present In\#é@?{] was, pre- pared as follows. Into a
three-liter, three-necked, rou 3R P1 ask, 1000 gm of 57.5% active

pol ybut enyl succinic anhydride having an eqU|vaIent wei ght of 1950 (0.29
equi Valeﬁé}_ﬁp@ 69.9 gm of 98. 5% am noguani di ne bi carbonate (0.50 nole), and
494 ¢ 00 neutral base oil were placed under nitrogen. The

pol ybut eny lis efipld] fvoddhbseibits ol e dRP6r8and bE 8 gidkelt Yinve ik tWerkOteSB Rk Gheir

anhydr icslfpatbikt) witP VixoR# t8ehy racandH ielRStormers) LUKBIRY mdkRydRaarbbrPbiRtdmen ardVBdeals [ er]

of . -aboutanksRdnehIOindhgints aﬂ@gﬁch pldieiingisXd wenémissiid@r constant stirring was heated

f okt hr € eCapiiliab TradtoraConPERY F Pdoris, lirdls, .8.A, hastdeveiopediar dxperi@htsiest Ayaluating

bi s- 3- ##l tompatibili}), &- duth alstbraers Bhdk af lold dorddinivgas dispérsant. @dcdrdingd foothis diest,athréd %0

act i ve elastbrydy shaximydns latessuBmarsadrin -a lcaiiidétet aili farzten daydiat @ tampanature of d4aTta B0 E).

her ei nghe everags pérempelpngation nidasurémentli@presentefd IGss 3l BexBilly oBthe|Mitoramgtenal. [Adpweamanner ,

a sereondjuecindicaths memare Bidxibletyeatetiakyhiohdan tesielbd attack by 18 eih{The highen the ypluenthe less

pr epar dexiblq e sample. Geterpiliarhap @sfablighed apessing il ang/p falling el 19i ke ugath 9ireferRacagces

pr epar é@"%gf’suf%éﬁﬁfl tlrpgeneg\{een alioyalatingcha sangidgsonis:hut ene having [err] of about

1000 g rermenkoe SR laa iy . oo e SN g 'a%@ ot e <

i dent i f’ @?ﬂsaﬁﬁ ey ﬁ%ﬁ & 252 Ws w@} sTa'ﬁe" mtamzd P?Iat°'Ea7d i ﬁ%‘tm Yimrover.

di sp’ér ?é'é ngd“"ﬂ: Je rpgg 'r oV Et duv @ Ofle oi |

t EI Ckg I f) éoﬂ rl]] an U é%gteF ?I?tf%m%gpﬁfur Iels

the a 'beﬁt i elr% a§6 hg sverg e Hﬁpﬁ'lgl C lbll &ibr ca

al ong los COntAH: 'éfapd o hP theca tﬁne%g?

di's “b%Bérsani ﬁ@ g lw ir %Fnﬁé nt fhs topa %.Pséca.%snoe mplP bected

t\./t e%@mdigﬁ thufone iV raQﬁ Ut laBouP i 00b BEf480 LRSS oifdafplas %%@d’ftmﬁﬁ ShibtaRleAVS; i N

Tab' € khe diPerdanbéane! pr@eﬁt@rﬁérﬁn@rﬂb 6t5nPRET8 Vatfich ¥Surth embodiment was prepared a@br’&ﬁ@r sant
to Example 1 from PSA@adie frs?hPolyttRtene having M, of 1850 to 2500. Twd18k the3é lattbr four sampfbs 6

2 4180 contined bdrdn In the form Bf 0.45 4% an%olybcﬁéie EadlO6f the SamplesIfVolving Dil 3. 1

2 25 contained 698t.% \BImprov8iGParatch® @15, ottéined fréfm Parathhs, & division of Bxkon Cérporatioii4 88

100 88 The &Bults oPBesbhestscare @ewshtbdiniTakle t hérainkislat t he two enbodi nents of the

di spersant of the present invention performin 25 the SDT and OIT in a

manner simlar to that of the referd&adell Manni ch di spersant. Exanple 2 A

pol ybut enyl bis-3-amno-1,2,4-triazol e di spersant was prepared using the

pref@ration of [Exanple 1, 3@atgypﬂ;,@,t@,m&g@w}es@ucm nic anhyflri de (PSA) in
whi ch the rati g € FFEREFE—gf-otps—(SA—PI B ratio) in

the active por i dNbf PﬁBefiﬂQfZ5ﬂHE%h ylpplyborate, Wi %RE\QQHaP@_ he fol | owi ng
formula to cal qul ate such rat4e: SAIPIB =-- PIB [M) 1g. Wf. - 98 40 in
which [err] is{thda nupber avetage npl ecul-a+ wei ght|of tike starting

pol if)utene used t@ priepare the-PSA And "Eg- wt." ip thesequiyal ent wei ght
of the PSA. Exanplde 45 -Exanpl B 2 was-repeat efl usi48g PSP havi ng an
SA:PIB ratio o? 210 tjo 2. 5. Ex4nple|l 4 Example 2 wap repéat ed]| usi ng PSA
having an SA:PIB rfatijo of 1.5 #o 2.D. 500B&%anple 5 Exan’ggl e 2|was repeated

using PSA having dn SA: PIB ratPo of| 1.0 tu~1.5.
1 5 0.45 18

(T

These data demonstrate that both Dispersant No. 4 and Dispersant No. 5 provided % elongations that
were quite similar to that furnished by the Caterpillar passing oil reference, Oil No. 2. The addition of boron
45 resulted in an improvement in the % elongation, i.e., a reduction in the % elongation. Consequently, either
Dispersant No. 4 or Dispersant No. 5 shows good compatibility with Viton seals in the Caterpillar test, with
* or without boron.

Example 7
50 .

In this example samples of dispersants were prepared by reacting polybutenyl succinic anhydride with
either aminoguanidine bicarbonate (AGB), obtained from Aldrich Chemical Co., or aminoguanidine nitrate
{AGN), obtained from Aldrich Chemical Co. or aminoguanidine hemisulfate (AGH), obtained from Easiman
Kodak Co. The preparations of the polybutenyl succinic anhydrides and the resulting dispersant products

56 were conducted as described hereinabove. The polybutenyl succinic anhydrides were either PSA-1, which
were prepared from polybutene having M, of about 1290, or PSA-2, which were prepared from polybutene
having M, of about 2080. Dispersant products were obtained by reacting one mole of PSA-1 with one mole
of AGB (Dispersant No. 6), one mole of PSA-1 with two moles of AGN (Dispersant No. 7), one mole of PSA-

12



55 EP O 310 365 Bl Exanple 6 In this exanple, two enbodi ments of the
di spersant of the present invention were tested for their conpatibility
with Viton[err] fluorohydrocar bER AH193EB R s. Vi iton[err] fluorohydrocarbon
el astomers are used as 5 crankshaft seals in engines and clutch plate

| iners 'g mgﬁmvﬁam&%&} RER bk r Jrﬁo%p n SRR ysgf %0 %.esuf A

US A, Faer Vel Bk Gh (hisgereai ! | Sash ity
of such Ab HERE St aas' (Gikbefih hfboﬁ"f)aA wpgsg man 145 B SRdrea Ho.!13) Wil S
test, thisefad @plAEr Specl nens are subnersed I n a candi da e 0| for ten

days @t a EQRATE h8 réslBnd dispbRErt brodudiowad \6arietea b the GE&1 ldisPdr@nEl it DT RAPH RTe Nt

I epresendiiStnidkdnfg et f (O 1EXhd ishdt t dispBisaricy) QesYinkeasurdtBine 'ma¥bment\ of MeBILbIEL Partivietd Ue

i ndi cat egromatthraphidaliye Xibkl) BloweRtpapdrah ueddl mbrohais WIRAI & tiesbrsahtt candiddwy ist Bead il) .

The hi ghmdveinére alvag the pageh msibite wrstwb Iriags. Dhecinieh ngscnititutes téadlueig béingatranspdged by

est abl i sthedispprspatsthée ngeraing cemplises theabdse niy The bffettyed®es ofkeeidispersane Iscdolimed dy ther

st andar dstiof ab thedingicing ria the buterging Sheveigher tha dalevad khiscratiorfer atdadicuanicalidifiate dhabditer, A
convent i thmpdrfo@RNEDS taheapdidaty g adlispersardcTieiofl thickeringriest [scen taealogaws t@it In whish e, was
used i n dispersant isdested in Fheil that inteing aﬂﬂ'éed\ﬁéﬁ’ the spat disppragncy-ess indicgies the pffegltdf thisThi s
oi | conteldpiea withli®-one 715, a non-di spersant VI inprover, is obtained from
Par ami ns, &hafesHits pighe grot dispersancydestrcre pregsrted hereinbelowiip Takle if The resulii ofdhe oo
heavy "dthigkeping testgyare pragentefl hergigkelqwsia Takle i t hout di spersants to denonstrate
its contribution to inconpati b| i ty _IBﬁltn the Caterpillar passing oil,

i dentified hereinafter as Q| 2Ra" he Caterpillar failing oil,
identified hereinafter as Q| Nn ’2 ~were tested for their conpatibility

Wi th Lohe Viton| el astoners. | n SphdDispassancyt Test Resultssanpl es containgd a third
enmpodi nent of efs The nvVent Spgrsant No.

4, which third] ¢ Fpdtot m MQrdelelfrom
PSA made from pcr—y'bu‘t-ene havi ng a [ e+r—ef—akeut—3-0006 406—aAd two oil
sanpl es contai hed a foufth enbodi esof Wee |di Spdr 2an h dresent

i nvengsi on, Di spersant Np. bsa-nhi ch four| Aeentjods ngnas wh rlepaar gd accordi ng
to Exanple 1 ffom PSA mhadep$aom pl ybat =|AeNhéV|35|g [egr 1830 |t o 2500.

q
CLP
—hl__\

o
B

5

&

Two of these |ptters foul sasgpies &l SOZCDIAGHI nedsbor 8n | nit hle ssorlm of 0. 45
Wt . % amyl pol ybprat &2 Eagh B$A-the $anpResAGRv(l ¥6ng @ || Nt [1L €25 contai ned
6.9 W.% VI inprover PafatB8®e2715| obtta] AGB flr 8 Pafan] M8, [a 88i (i si on of

ExxonseCor por at} on. 11The [esB$A8 of |t he8e| ABBt § &be|pbespnied 81 Table ||
herei nbel ow. Tpbled| 3p = - | - 35 | 54 | G gr Bl Ilar Viton
Conpat abi l ity T@§he stk k ahoguanibhéfir sant, 5.5 wt. %  Anyl pol yborate, w.%
% El ongation 1 12 1
12 3535 2 25 3
--- - 46 ' 4
26 1 4 0 TV 20 1
5 _22 40 1 5

- 0.45 16 These déil EhickeningriostiRagultst hat bot h Di spersgdnt No. 4

- and Djspersar o o BT Ofedsd(@NS [t hat  wer jte simllar to that

furnPJ‘shed by tg%%@ pﬁguAg?ﬂBism ng uiti(ﬁrei erence, :%-m-iﬂ—“No 2. THe addition
of boron 45 [resutted jin an | mpr ey-ere ' he—3e-el-grga , a
reduction in [the % el ongati on. CoMﬁueMﬂv 2 (|88 ﬂ)&ﬁsam&_"l\k. 4 or
D sper sant . 5 shows| gorgh-conplat i bi I|i A8 W t1oo i 891} ®eql7s | n the
Catergil |l ar tiest, owi t hf orPsa-t houft bo2z dnaGEEXamEd g d0 30751 n h| s exdnpl e
sanpl es of di|sper®ant s| weRSA-Pr eplar edt QyAGRaftiong foljydrut emy| sdtdi nic
anhydri de wi tijh eitther famR8cRuanidi ne2 i 4GB b nlaoq 9NER0, | Bt hi ned |from
Al drich Chemjcal 1o., lor -am nogujani dt rfe=ni t @ |(BE))69 piPBa) nedO flr om
Al drich Chem C@fAé:gau D Emdbgulfidéagt. dr ne hem sul fate (AGH), obfarned from

East nffn

The results presented in Table Il show that a product prepared with one mole of aminoguanidine
bicarbonate per mole of PSA, or a product prepared with two moles of aminoguanidine nitrate per mole of
PSA, or a product prepared with two moles of aminoguanidine hemisulfate per mole of PSA does not

55 provide a response equivalent to that of Dispersant No. 12, the typical Mannich base dispersant. The use of
two moles of aminoguanidine bicarbonaie per mole of PSA when using either type of PSA did give a

13



Kodak Co. The preparations of the pol ybutenyl succinic anhydrides and the
resul ti'ng di spersant products 55 were conducted as described herei nabove.
The pol ybut enyl succini c anhydr FBOS31@68Bd| t her PSA-1, which were prepared
from poI ybutene having [err] of about 1290, or PSA—2 whi ch were prepared
from po but ha\u of abaut rsan roducts

obt ai nde ﬁ@ﬁo Dé%vg s@°’8f°ﬁ§°‘“°”§k°r& 'a"é e aur b ndigton, o,

on res pro lstrlazole pro ep Tom_ ei
6), on wo ﬂ t ROl esPg one Mol e of

P 7R by J,Ja R 2 ant
NO §) ’md?géré‘of Lfsﬁ‘ﬁ: |du%§%a%|¥eﬂté R Rﬁxrﬁ?ﬁ!’ib @g? %:lgﬁtaé:e -ap iopgﬂoie

& Of girfreie Fro&iaise NBrovitie® by &pﬁ£n%ﬁﬁ"ba§¥l%splrg nt. HERG B SxiRILE o f

PSA- 2 Vihdsb plodRisT®imitar & thad6Bind .Iatesda&rmmch biRe dibdeksant™ typi cal Manni ch base
di spersant (Dispersant No. 12) was used as a reference. 5 Each of the

resul t im@mplé sper sant products was subjected to the spot dispersancy test
(SDT¥ and to the oil thickening test (OIT). The spot di spersancy test
nmeasur es hithis exanpive sdmplss of pedictsbiete prapdredciraps arsihagoanidiredhicarblonaten biltainea| fomg

bl ot t enwpapecesi Boros evdrenwbmaredoirdm aineguasidick biosbanatat obizined ifdait Aldiich Creedtaloi | |
nmov enerfiompanynhis Mmeterish yes 98:596 ovre.sOthen samplesr wangy prepatddcfromnaneinogpanidine disarborateut es
t he sl 1atitgined &om dNinppm Gerpide industipp QohdncdThipmeterahwas either Wi%e pr 92.9%g Pwre Apineses
t he tsadieagipns werp gondpqiesicwithyaspieafsthe, three specimens of amineguanidingdyiqarherpiaygt AGRPSAQ
rati o detiog gbl-e-heel! for Reth P§A{ 1rad Bad-2rThe 9% 8% aminegyanigine picarbpoato.whics cgntaipad; o
ratio faBP"°’émgi%l¥ 4 ?"c‘tﬁt%‘[rca‘tsaﬁdlgdﬁi goal 't“P(é f??@t"lge‘F“"'E%@ ﬁ%F‘PBr“??ﬁﬁ*&?@“Eﬁs Nﬁ'&?""

candi dfP%‘e 4Pup %”wj? glergiined {qs egghng ggﬂ %Bﬂ‘ﬁ in
whi ch 9 %‘ﬁ’éfsé'ﬁr?fml“é 8 deagich fﬂspaﬁa'ts.w SR ?“baso"efe {f“&%( s E“*‘i‘*he
s\p_gt %di spersancy test indicates the effect of this oxidation W|th time. The
results of the spot dispersancy tests are presented hereinbelow in Table
1l The results of the oil 15 thickening tests are presented hereinbelow in

Table IV. Table 111 20 Spot Di spersancy
Testx,Resul ts Di spersant PSA-1 Type AG Salt (1) W . %

D spersant Product No. Ml es Type 0 2 4 6 25

6 PSA- 1 1 AGB 35 43 58 71 7

PSA- 1 2 AGN 35 39 43 63 8 PSA- 1

2 ACH 35 39 41 55 9 PSA- 1 2 AGB

35 30 49 84 92 10 PSA- 2 1 AGB 35 42 46
66 so 11 PSA- 2 2 AGB 35 56

82 87 12 -- 35 54 76 88 (1)
AG Salt = am noguanidine salt. 35 Table IV G| Thickening Test Results 40
Di sper sant PSA-1 Type AG Salt (1) Time, hr Product No.
Mol €8  Type 24 48 56 72 80 6 PSA- 1 1 AGB
100 85 73 71 45 9 PSA- 1 2 AGB

100 90 75 34 10 PSA- 2 1 AGB 100 89 87 47
41 11 PSA- 2 2 A& . 100 93 90 42 12 _
1@, 89 69 28 30 50 (1) AG Salt = am noguani di ne salt.
The Pesul ts presented in Table Ill show that a product prepared wth one

nol e of am noguani di ne

56
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bi carbonate per nole of PSA, or a product prepared with two nol es of
am noguani di ne nitrate per nol eEjj E (r)é) a product prepared with two
nol es of am noguani di ne hem sul f 2 @2?65 Y e of PSA does not 55 provi de a
response equivalent to that of D spersant No. 12, the typical Mannich base
di sper saat are prBerttheftinaftef 18R @S Of am noguani di ne bi carbonate per nole of
PSA when using either type of PSA did give a 13 EP 0 310 365 Bl response
that is equivalent to the response provided by the reference Manni ch base
di spersant. In addition, there was no Tabda Wi stincti on between responses
provisded by the bistriazole products prepared fromeither PSA at equal
wei-ght . The results presented in Table IV denonstrate that the products
prepared from either oge fiae f AGR So B U BRI ne
bi carbonate per nole of PSA furnished OIT responses that were not
appreciably different fromthe response provided by the reference Mannich
base i sper saft® Henc®GBhe oxi dath of these prod 982 %imilar to that
of the refer@ype ManiSourdease Rlirdar,sant AGB¢PSA ¢ 8 st thhm‘%aﬁpl e,

ar bonat e obt ai ned

sanples of p ugt s re ,prepargg fr omamn ani di ne

fromtwo sour s.c'L So\rq\g(ﬁ‘ére pr e%gr'éd from aﬂiq oguani di bi car bonat e

obt ai ned fr oPSA-dr i chNd@29mi cal @9nFany. Thi d:dnteri al Wi 98. 5% pure. O her
sanpl'es wer e pamegar edyf rom anmin ni di ne biycgr bonat e ai ned from N ppon
Car bi de | ndugt@rai gs Co.N],c I nc. Th?gq?at erial \}\'/ag ei t her 13%( 7% or 92.9% pure
amine. 15 Re®&frdns wlre conduc®8dSwith edcB23f the t A9 speci nens of

am noguani di pgabincar bgnate at AGH. FSA ratijqe:af 1.9:1295 1:1 for both PSA-1
and RSA-2. The,.92. 9% am noguani di,ne bi carhonate, whic ont ai ned

appr oxi mat el gg‘}%%wat eg' caused aggr‘ at deaﬁ"ﬁdﬁe f oam B@%duri ng the reaction
t han the ot h®Sa-2Ni tragen cont e®8.6Dunas) addlvi scosi ¥p4nere determ ned for
each product Pﬁénat di gper sancy ipgshs were cgn(iuct ed f(ar 0each di sper sant
product. The nni ch di spersant “Was used agai'n as a reference. The results
of tkese 20 PSA3@ 35 MO 45 50 5921% EP 01310 365 B#6i3ests are presented
herei nafter pgalable Y. Table Vgog kffect gqf gAgB Sourcgignd Amount on SDT 10

PSA AGB AGB viscosity, Type _._ Source Purity, %
AGB: PSA PSAr2st] PNerr] psa-929:7 A(1) 1.9:1lgg 57 536  1:3 183
PSA- 1 N(2psa-2 99N7 9%.9% 1196115 PSA-390 N 92.9
1 1% 17&5&%& A 98.5 1.9:1 190
DISPERSANT —-—— —-—— -

35
\_/". 40

45

50

55
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PSA-1. N " 99.7 1.9:1 205 20 PSA- 1 N

92.9 1.9:1 185 PSA- : 98. 5 1:1 454
PSA-2 N 99. 7 E?P:*‘iém‘*” B1 480 25 PSA-2 N

92.9 1.1 463 PSA-2 A 98. 5 1.9:1 516
PSA- 2 N 99.7 1.9:1 536 PSA-2 N 92.9

1.9:1 490 30 MANNI CH DI SPERZagle V_ (Cont'd.) --- --- 35
40 45 50 55 15 EP O 310 365 Bl Table V (Corgpqd.) SDT PSA

N, w . 9 ersant Type % 0

2 — 4 PSA ¢ ﬁgA_ %P ypP wt<i7Dlspersant 29 39

60— 72 PR 1 % 1.990 2 39_.13 Ry 59 s
71 10 PSA- 1 g 87 9 40

71 PSA-1 PSA-1 ™5 971-97 o~ 39 g5 60 7@ 79

PSA- 1 PSA-1 2 03 1.99 3939 401 59 72 71 80 15
PSAL1 psa-1 3-06 1.7 3939 4055 7691 83 PSA-2
0.98 339 45 8 45 60 ng 2 1.19

39 40 PSA=1 47 2.97 g7 2039 55 p3k2 79 1.02

39 37psa-1 51 2,98 73 PSA9Q2 72 1.95 809 gg

59 74 78 PSA-

74 g0 PSR .96 1.9439 355 39 76 &g’ 77

80 25 PSA-ZN%NNICH 0.98 39.15 45 4439 60 - - 79
-- (D A =pRlhdsi Ch I Mgny (2 N Ni ppo Car bi de

| ndustries Cgéh 2 I n ?Lﬁgdata I n thIS table saggest ?ﬁét the nitrogen

congent is coRSAsRent mnthﬂnoéach tyB@ of pRdduct. SRor exd@ple, the
Lis-triazole @sapqrsants madeswi th P34-1 andgat an94GB: PSAgratio of 1.9:1
have a n|trogen content of _approxi mately 396regard|ess of the source of
anlnoguanldlng Biéar bonat el+The viscdditiesddf the ﬁroduc@@ are simlar,

varying wth psa-@ol ecul ar 3uweigght of 3BSA emgloyed. 7for a jgarticul ar

nolaecul ar meig?k ZEHOf PSA, é e VISC |ties_gre slpghtly hi gher when a

| arger ratio il to PSA i*S~used. e spot di spersancy tests

di scri m nated{Bat wler 9&6rnyperémpcadqumpaegared (AGB: PSA nol ar ratio);
however, they oL e nce n the products
obtalned fron#ng g ha@?%ébg FPZ?EQ E@EP%E? % c addi Pgn i nfrared spectra

obt®i ned_on the dispersants prepared from PSA-1 showed very little

ata fo] t t tr Si wi ct
G 1 eq e She 90818 e e i om eyl i Bl o, Bl Sgar al cse

of t héxg{i
of approxlmate 3% regardless of the source of ammoguamdme bicarbonate. The viscosities of the
products are similar, varying with the molecular weight of PSA employed. For a particular molecular weight
35 of PSA, the viscosities are slightly higher when a larger ratio of AGB to PSA is used. The spot dispersancy
tests discriminated between the type of product prepared (AGB:PSA molar ratio); however, they did not
show any appreciable differences in the products obtained from AGB's having different sources. In addition,
infrared spectra obtained on the dispersants prepared from PSA-1 showed very little differences, suggesting
. that the same product was being prepared regardless of the source of AGB.
40

Example 9

In this example, the friction modification properties of an embodiment of the dispersant of the present

invention were evaluated. The embodiment was prepared by reacting PSA-1 with AGB as described

45 hersinabove. This embodiment is identified hereinafter as Dispersant No. 13. It was compared with a typical

Mannich base dispersant, Dispersant No. 14.

Oils containing the dispersants were prepared to the same viscosities. Each oil sample was made up of

. a solvent-extracted, 20 weight, Gulf Canada base stock, Oil No. 4, 4.0 wt.% dispersant, 1.0 wt.% zinc

dialkyldithiophosphate inhibitor, 1.2 wt.% high-base magnesium sulfonate rust inhibitor, and 0.08 wt.%

50 copper carboxylate. These were SAE 20 straight grade oils, since viscosity effects that are present in
~ multigrade oils would mask friction effects in the boundary area.

The friction modification properties of each oil were evaluated in a motored engine test. The base line
oil used in these tests was a 10W40 multigrade oil, "LDO," obtained from Amoco Oil Company. This base
line oil was assigned arbitrarily a percent improvement of zero in the boundary friction area. The

65 experimental oils were then measured as positive or negative in relation to "LDO" in the boundary friction
area. The results of these motored engine tests are presented hersinbelow in Table VI.
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Exanple 9 In this exanple, the friction nodification properties of an
enbodi ment of the di spersant of F&’:}b’ﬁ%é?"?)‘ I nvention were eval uated. The
enbodi ment was prepared by reac Wi th AGB as described 45

her ei nabove. This enbodinent is identified hereinafter as Di spersant No.
13. It was conpared with a typical Magghgh base dispersant, D spersant No.
14. Gls containing the dispersants were prepared to the sanme viscosities.
Each oil sanple -wa-s—mde—u-p—e-f—a—sd—veﬁt—e*t—eae&edﬁle—htﬁ—g-hf, @l f Canada
base stock, O [No. 4, 4.0 wt.% MotergdEngingiTesty o wt . 9% zj nc
di al kyl di t hi ophqs@ihat epispafbhi | Wradel | 2BookdabpHiibtph Aba seimprgemsst Ym sul f onat e
rust inhibitor, [ERg—9—08 W op i T OPper car DOXyT at —Trese were SAE 20
strai ght grade ¢ ;b Si ncg s:c{%‘g effects t -4 € Present in rmultigrade
oil's would mask |fyicfion fects the boundary argea. The frliction

nodi fication prcp‘eriee nf ear.h_.n?ﬂ]_ il ed engi ne
test.wThe base line oil used in these tests was a 10W0 nultigrade oil,
"LDO, " obiTbdsaeesulty demonsiateothat) the @bﬁ%"q taining then prabagiiment pfj the disparsapiael e BiegaTbd

ar bi t r airyentjonprayided a markpdrisineryement in tag bouadayy frigtiop prea ghihe e dfef‘Q'?ﬁ BNiNG Plba
The 55 @xpiing r‘i‘t?rft’%t‘Fa' Nppnich, dispersant, Bireqtipnally, thepmbodimaatof '\9@ ?'Stt'& \4j gfésegh

| rﬁvetngpn o t éte d i tr cﬁ?r é{ It
rrgt SE’I%S %“&%e”?% °%?%"BF£@%§’PF¥8‘%§'F@F HEPP8 t‘ﬁﬁ%ﬂ?@ ‘%‘fa EP 0 310

365 Bl %abl Ie1 Mot or ed Engi ne Tests Q| Di sper sant G ade Boundary
Frictio % | nprovenent | LDO . 10W0
04 Rah R of Bdmii@ss 4. i
This example is a compari f the present invention and l 380 Patent 3,272,746 f0r the
20 Qﬁ' 3 p%rmgqﬁré droirt afareﬁd?&iorﬁ)bf the

20 purpose of demonpstrating the cfiti
contai nbtﬂﬂu lﬁﬁ' oliRIH-trikble Jk%elgén? RE trdgtbsetl inehfionP TRS callty! Veitdsi 18Mthe

pr ovi deghnfp rykoedt IdEPS- AHEMTR MliorbHy drbéiebok Sldéiéhiadr ¥ndirei sedis.on area of the notored
engi ne ov @fcarﬂdib%dlif liheC P48t FateRi (R@d in@njlntherCvtn EXBApé ¢ lof MitSiatdhtp 84Nk for reaction of

Di recti mwoalgrams df plysutdagidsua@mic afhydride §"REAS)WIthS2Batgrants bfieeninpyesbiding bicarsamatel on
appeas susiny thosduivalbnd weightaofventivh bithe presbinf inveation eherbin tha enutatent af itHe. PSIAtis basekar s

t 0 be eareihe banbee bf dnhyairidd greupsSthe BY/\damirioyanitin®Bicirbankie ddh P Exbrapie 88 efidhe
benef i t'74f patént tsoatiotty1.9t.0% epecifie seaftion témperature wasToa idisclosedi only, a Beaenof #3020- Thi s
exanpl e1855C.The eanplion itime wab$ hoursang thegeesuiting disnersant was dilvted kO Hipactivitg avith fingraks,
Patent @, 272,746, for the 20 purpose of denonstrating t he cr iticality of
the seact insefartasrifroprisr at @emplecisclogrd qnlyy &fanger o reag roagwgﬁt H0°£1185°C). the

pol ybut eagpple pes duplicated ysing seyen diffqreni sagetion tamperatuees, fiv Bffw"ﬂq'té’e'ﬁ Eeh 307 1ﬁ§/eﬁtt i on.
Thi s criapgecRipset dr‘é’l ‘8? 8§°’ P P’ﬁ‘g‘mﬁo a1V e ‘?'9/‘ f?f"p?' Hregy 5 e

185
fluor Oh ) Inf re %w carl’u ze nhe reac lonA[rg 5
itk ﬁr@w L rrg.@gg%;;ig ;

am nogudn
t he rege r:::gfhe 0 iQlsedherern he equi va ent o%/ Eﬂ PSA i's based on the
nunber 0 an y r| de roups, t he ratlo of am noguani di ne bi carbonate to PSA
L Bxanpl e 38 of the '746 patent is fpg 1.9:1. A specific reaction
tenperature was not discl osed, onIy a range of [err] [err] C The reaction
time was 5 hours and the g ou.t.f. \.uog o va(o i luted to 50% activity
with mneral oil. 30 In ;l xfanpl e di sclosed only a
range of reaction tenperafures [err 451;§e exa opso%’a; dupl i cat ed using seven
di ffesent reaction tenperfatures, whi chpgbgdny in the [err] range
prescri bed by the prior are exarrpl e Tg SevergslggaCli on tenperatures were:
[err], [err]. Infrared analysis WaS1déaél’led oyd-109% | he seven sanples. The
anal ysi s di scl osed the prlesence of jaecsjpeci es. {od%vfryi ng rel ative anmounts
dependi ng upon the.reactijon terrperaigsrc 35 u&Bﬂ)O%Tte two species were the
bi saff de having a characte. +st+e—ebsorbance—at—3686" [err] and the bis 1,2, 4
triazol e &EVI N9 Char act 8ws }he?rer?cp ofoblsl-)a:i}nqge toehls tgfaeszglgaL%rlLac%JnaertnbéraLrle\{se 1R
anal ysi s Wa% ? ‘ﬁ'ﬂg
increased
To assess the performance of the products, five of the above samples were examined (130°, 145°,
55 160°, 170° and 185°) in the spot dispersancy and VW Viton® tests. In the spot test, the candidate
dispersant is mixed with used drain oil from a Sequence VE engine, and heated at 150° C for 18 hours. Ten

drops of the heated mixture is applied to chromatography paper and allowed to spread for 24 hours. With
no dispersant, the coagulated sludge remains at the center of the spot and the oil forms a large ring. With a
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deternmine the relative anount of triazole versus bis amde for the seven

reaction tenperatures. Table A summarizes these anal yses. 40

Tabl e A Reaction Tenperature ERD$10 38%,PL (wt.) [err] 30-40% [err]

50- 60% 45 ' [err] 65- 70%

[err] good di persarﬁ,ﬁﬁeggc%pge% Jlud o is carried% 'it?tg’gl%)r{n rafoln jith the oil. In fﬁ&q %N[ﬂ?&fr]

00 e . s o @geﬁm@i:caﬁ'd%p&fgn ol o

bi s-t lapder]. € @S the reaction tenperaturé is increased from[err] To assess

the per fenMARCAORS tdshes Bédadid Cdetormihd iR SImpakibiityd BOUE o eIk MPeRarali Ned

[ er<] fudinydrbFtioh JelabtBmérhsdals: Rubbél | spetihieha AfeYimaiared/ W AbbaRér dfafid festt iSHefd at! N t he

spot tslC fortfbue daysTheGabber thinSgated fin tratkingdnd €Rkngé i HenkideBerdthaind elbridation M a

Seque thisctesdy hoawgproducts ahidh budeinesihnifican{ @doufts dicamidb§13000 asd 145eC) fallbd pailycy dl he

heat ethren orttasin.cThe Snaguipll prepeireti Gat a6 Gngave g baydbriineplaip en claangb inl dlongation, twhilstheead f or

24 hounaterialy/\prepareticat thedyigherstamiperatarésc(1 700 sapd 185 *€)l passeddaliahreeratings.SBaadd dntibeseent er

of mhessulfsor claad advaetagsi ¢anf ber pasn forl the geodpdts) gontaiinghatdeasy a majdAROEF10@&®BBE good

di spe tempatatures jgbove gbayt E5256 and Rrefierebly grodugtsroortaining essentially all friezofs) at tpmmpretates wi t h

t he oipove ppput HPSC.t est with our current sludge, all of the sanples show good

di sper saTr'i'e_}??s“'Esi g the W Vign® tests fordherpagtionpredyehof iyqimalps ofjamigogyaniding bieabagate The \\V

Vit on %’rﬂ" qleot of FSA (derixed frog palyolpne Hauing Me ofaboHs 1800h 7t vaiays Fpectin tagiPPratiigsit aj ni ng

di SpePeARtOW P 29 B BBy dr ocar bon el ast oner seal's. Rubber specimens are

i mMmersed in a beaker of the test Oi'l'labe |d at [err] for four days. The

rubber then is rated for cracking, and change in tensile strength and

elongation—ln this test the two products which contain significant anounts

of gm de (| 3VemratiordTempgrai@p f diffated(1bdndlygis hy al | t MWadlonid)i t eri a. |[The nateri al

prepared af [err] gave a bopderline fail [onceR@gNd¢ A Befl ogggﬂ on, while the
a1 a

material s | grher—terperaftes—er pasged—al-+—t hree
ratings. Bpsed on3PHese 10 resul 14, a cl eMODIaft alR
product s CJntaini} "Gt least a mebrity ¢f t PPEFole :
abest [err| and pCeferably products contginin s $ent
t enper at ur s abové5 The resullts of2th¢ Vilt onflerq] tests for
the reacti Lhoguani di me DI cabonat elper

equi val ent &% APSamigeltd8pend' f r om pol ybut ene having [err] of about 1300) at
vari ous readt¥ tazolect@pereiiures 15 are set forth in Table B below. Table B 20

¢an ‘Pe geen for the
ttemper ajur es above
allly @1 [triazole at

Pr épar at i on (2FElepeatientensie stprattt ar ed( 1) Anal ysi s VW Viton(3) Cracks

A E(2) A @;zsgmgzé;fapﬁs--very light-or none A NOD- HVY -52

-51 [err] AE<3 AT Sever e -46 48 [err]

T ATS<fne  -38 -29 25 [err]

T None -34 -24 Jerr] T

Norfé -32 -24 (1) A= amde 1680 [err] T = triazole 1640 [err] 30

(2) EFemgktiion tensile strength (3) Passing: cracks--very |ight-or none

The triazole dispersant of the present invention was tested in a fully formulated lubricating composition
containing the dispersant at a treat amount sufficient to satisfy the stringent "SG" specifications. The
formulation in the table below is a lubricating composition according to the present invention comprising 7.7
wt.% polybutenyl-bis-3-amino-1,2,4-triazole dispersant prepared from PSA of equivalent weight about 1950
in which the polybutene has M, of about 2100. The lubricating composition, among other additives, includes
an overbased calcium sulfurized phenate. The formulation was tested in the "VE" test which measures
dispersancy by rating average sludge ("AS") average varnish ("AV") and piston varnish ("PV") on a scale
of 1 to 10, 10 being the best.

:'\/j4o

50

55
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[err] < 35 A TS < 45 35 Exanple 11 The triazole di spersant of the present

i nvention was tested in a full y[E}\or | ated | ubricating conposition 40
containing the dispersant at a e%%é#é@?t sufficient to satisfy the
stringent "SG' specifications. The fornulation in the table belowis a
lubricating conposition according torjfg present invention conprising 7.7
wt . % pol ybut enyl - bi s-3-am no-1, 2,4-tri azol e di spersant prepared from PSA of
equi val ent wei ght apewt+—3950~r—wi-ch—the—polybutere—has—ferr] of about
2100. The lubricatipg conposi ing leftispersatiddi ti ves, | i ncl udes an

over Based cal ci um sjulbmigdnéd phenate. The fornul ati gnwyas|tested in the
"WE&' test which maﬁfmrm—by—r—ah—ng—m -g;—s-H_"‘ idge (" AS")
average varnish ("A ﬁe Ir?('E:(,ﬁelfpi ston varnish ("PV') on a’%tale of 1 to 10, 10
bei ng the best. 50 b JE™' EP0210365B1 Table C VE Testjnp of Triazol e

Di spersant 5 Pour Point Depressant Conponent

W . %9%Base St ocks Zinc Dialkyldithiophosphate 75. 41Vl | nprover

Over based Sul fonat € overbased Calcium 1.40 Pouf Point Depressant
10 SulfuddeB Phda@! Kyl di t hi ophosphat e Qvardgaped Cal ci um

Sul furi zed Phenat e | Oxidation Inhibitor 1.35 Qg pati on I nhibitor
.40 SX-5 15 SX-5 Pol ybut enyl [err] 2100)

bi s- %-ami no- 1, 2, 4- t|r Pagatesyl (M, 2760) Wis-3Engion @ 4fieeble Res || t7v02p RACS = 9. 21
(passing is > 7) AS=9A2(passTg 15 = 9 AV —=623—passing is > 5) PV =
6.89 (passing is > 6.5) 25 War max = 1.0 (passing is < 15) War avg = .65
(passi gk Enying Tast RBGHE: "RACS" is Rocker Arm Cover Sludge "AS" is average
sl udge je varni sh 30 "PV' is piston varnish As can

D& seermAdsogl paddngidtginne test results, the lubricating conposition of the
pr esentagd 2\vamidasdhgGos By i sing the triazole dispersant in conbination with
over basmd= 2B ¢lasdingsss byri zed phenate provi ded excel |l ent sl udge and varni sh
cl eanl imes $.80 Fasdmgaspbs) 12 A | ubricating conposition according to the
pr essntweanmen =i 100 (paeaing fsar 15)| at ed to neet "CD' di esel engine specifications.
The f orWesr agi ©r85dpedsingis<per f ormance in the Caterpillar 1-G& engine test are
shown belNota: | n"RACS" is Rocker Arm Cover Sludge

"AS" is average sludge

"AV" is average varnish

30 "PV" is piston varnish

As can be seen from the VE engine test results, the lubricating composition of the present invention
comprising the triazole dispersant in combination with overbased calcium sulfurized phenate provided
excellent sludge and varnish cleaniiness.

35
Example 12

A lubricating composition according to the present invention was formulated to meet "CD" diesel engine
o specifications. The formulation and its performance in the Caterpillar 1-G2 engine test are shown bslow in
" 40 Table D.

50

55
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40 Tahle D. 45 50
Gl Containing Tri
W . % Base St ocks
7.4 Pol ybut enyl
5.0 10

Over based Cal ci um
Cal ci um Sul f onat e

H gh Base Cal cium SIQN- g)ﬁgtTgsﬂpg)pf\}.Hpﬁ Qj} Qonwmlng Triazole Dlspersant

55 19

azol e Di sperélggtmg:gé?onent

80.81 VI
[err] 2100) bis -3-anmino-1,2,4 Triazole D spersant

EP 0 310 365 Bl Table D CAT 1-& Testing of Lube

| npr over

Zinc D glky bdl t hi ophosphat e Oxidation |Inhibitor

SuI furi zed Phenat e

Lll nh Dgnm. !\/b

1.5 Low Base
esi um Sul f onat e

Teedmpamults 240 Hour s 480

0.19 20 Cat. 1-&
Top’ Goove Fill (1
58 61 Wi
Denerits(2) 105

(2) Passing is <
f1 wer ohydrocar bon
t he present invenf
groups which are
di spersant ("A")
("B") was a borat
prédent invention
was an SGE CD form
The formul ati on w

ﬁsfﬂ(équer Denerits 47

mprove < g
;oo?@z;;ﬁai‘ PpfaRRg A < 10
engﬁcrtﬁa, ﬁﬂlwﬂﬁ @g i bility of t
| OfkidMidnlIniBagt Non- tr| azol e di sg
A0 ObRfbasedTalcaar d Viton[err] er
VA SsullurizbEPriehdtdl de di sper sant pa

pd 1DW Bt ClcRinESilligiateam de. The t
| SHigHBase Maghedian Sulosdtd ON i N whi

UnvR 25
49— Adt :

o 36*

gres
ri az
ersants

gi ne seql s.

st jgeat
ri azol e
ch the ¢

Testi ng of Lube
W

1| aHighoBase Odltiann Bultoopteover based cgl ci um su
hs Rodybdrate| ows: Table E 45 0.19
—Contal ntng 111 azote OFSpersant conp

ar bon Denerits
81 Wi ghted Tot al

Viton[err] the

ol e di spersant of
cont ai ni ng nitrogen
Non-tri azol e

ed with boron and
di spersant of the

onpari son was done
| furized phenate.

CAT 1-&
nent

0 Zinc Di al kyl di t hi ophosphate Hi gh Base Magnesi um Sul fonate 50

Base Cal ci um Qu-L—f—ena-t—e—Hn—g-h—Ba—s-e—CaJ-eumz-SuJ-Luu-z-ed Phenat e 1.25
O<| dation inhibitorls Diluent tat1-G2Test Resulis 0.10 Base
st ocks . R B(248 HaWrs | 480 Hours Vi
I m;r5 over (or disperfs o Srah Fil) Spr 0
Weighted Carbon Demerits 58 61
Woeighted Lacquer Demerits 47 81
Woeighted Total Demerits(2) 105 142

(1) Passing is < 80

30 (2) Passing is < 300
Example 13
% This example compares Viton® the fluorohydrocarbon engine seal compatibility of the triazole dispersant of
the present invention with two non-triazole dispersants containing nitrogen groups which are aggressive
toward Viton® engine seals. Non-triazole dispersant ("A") was a succinimide dispersant post treated with
boron and ("B") was a borated succinate ester-amide. The triazole dispersant of the present invention is
L "C." The formulation in which the comparison was done was an SG/CD formulation containing overbased
calcium sulfurized phenate. The formulation was as follows:
Table E
45 CAT 1-G2 Testing of Lube Qil Containing Triazole Dispersant
Component ' Wt.%
Zinc Dialkyldithiophosphate
High Base Magnesium Sulfonate
50 High Base Calcium Sulfonate
High Base Calcium Sulfurized Phenate 1.25
Oxidation inhibitors
Diluent 0.10
Base stocks 80.2
85 VI Improver (or dispersant-VI) 8.3
Dispersant A, B, or C 7-9
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D spersant A, B, or C 7-9 20 EP O 310 365 Bl Table
E sets forth the results of testingpgatpeesBtoncentrati ons of di spersants
A, B, Cin the above fornulation in the VWViton[err] test. In the test,
sanples of the Viton[err] fluorohydrocarbon rubber are inmmersed in the test
oi | and hel Gable E1SG Ot the rbals otitesfing ivaricus cengentrationh of distsisants #p & Cninrie howe
renmoved f forsmsiatiore inothenVWntop@ittest Inghe desticrineles ahthecYitang diorphydiepribanurybber are

el ongat i oiPmRvgd teihg itest it andrigidiat 190 Pfey feur days; ig ge pyeRn The rukher sgecimens are removed\y

Viton[err ]ronlgpe oven and rated for cracking and changes in modulus, elongation and te@ila&q{gm ) [err]
E(2)™) Terr] TS(3) B 7 None. 23 31 A(4) 7
None 11 18 A(4) 188 F None 28 30
A( 4) 9  \eak Cracks 34 35 15 A(5)
6 None B Dispersant 37 whte5 NW VitdgRack s 38

41 A(S 9 Cr apks il 42 9 None

1 () 2.1 Q4 2 done Cracks() | K€t | A Ts8) o a) 8
None 14 B6.4 (57 None 4 Noigé 31 20 11
C(5) 6 None A(4) 20 | None 15 C(j5) 1 18 None

22 18 25 Al4) 8 | Negotes: 1l Pss nggi s fo cracks. 2.
Passingsis < 35. 3. Papsifd is|< 35 | Weatlypeksi| ot 3n forfai ned 8. 3%

non- di spersant -Vl i mprpvef® 5. {Fof mi ¥07%n con 83805 d| sper sant VI

(Manni ch reaction prod ctAgi olfef [ n 'fsyrrer Or: | dghyde and

al kyl ene di am ne.) The| dal.g, i.n[Tapl ¢ 8?3rmnstra hat', as| di sper sant
;he formu on of

. | 1 :
| Reg = g.e B5 fornmul ati on
_z_oE )dispegs Node A') detggiofatgd nprkedly in terns
of ehgine seal conpatipil glsy, paftijgul afly evident in
the fornul ation contaihi ng(5§. 3% 0f thRoddi spersjanigVl|iggrover. In sharp
contract are the formuf at ggps qongainig@ t he tjri azol p dgspefsant ("C') of
the present invention. t-he hj ghest |e di sperspant, 8% with
8. 3% df%persant VI inp ovBR®% 1 |t he f rnul ationt Viton[efr] engine seals
hel d up very well. 40 ClzRagsinglis no’crabksper sant conposition which is
conpati ble with fluorohgdessgri®ons.cont ai ni ng el astoneri c engi ne seals, said
di spersant conposition 8dpsings$ 7d5.t he reacti on product obtained by reacting
a [err}, 45 hydr ocar ByHAomesigtion ¢ontgined8.3% ner-dispersantiYlighoiodss. wi t h
am noguani di ne, or a ba§iRemugtien eoniained,8.-3% dispessanicd (Mannigh reagtiprepradustd of from
[err] 2. The di spersant °g#fseymer &) drmeidelyen and glkdeneidiemingd hydr ocar byl
substituent is polyal kenyl derived fromJ[err] polynerizable olefins. 50 3.
The di spertieaiata if PAROS HdnhdAEtral thét] 3idMhetsdnhiPdatiald i€ Ncte430d M aoertiplaticnlub Fivild | ant
I S pol yduforiiation Ednkainingethé \netkribzoenuigmelsyilt (" £ cicfafaratad) mafkbdly D ternid @f begindS&al
and t he pampbtitiigngid thel problem evas pdnjcdiatiydevidest in tha ddn@dlativh icbntaining 8.3% of the dispersant
VI improver. In sharp contract are the formulations containing the triazole dispersant ("C") of the present
invention. Even at the highest level of dispersant, 8%, with 8.3% dispersant VI improver in the formulation,
the Viton® engine seals held up very well.

treat rate i s increase
contyi B ng the non-tri

40
.CIalms

1. A dispersant composition which is compatible with fluorohydrocarbon-containing elastomeric engine

seals, said dispersant composition comprising the reaction ‘product obtained by reacting a Cio-Caso

45 hydrocarbyl-substituted succinic anhydride with aminoguanidine, or a basic salt thereof, at a reaction
temperature of from 170°C to 190° C.

2. The dispersant composition of Claim 1 wherein the hydrocarby! substituent is polyalkenyl derived from
Cs or C polymerizable olefins.

3. The dispersant composition of Claim 2 wherein the polyalkenyl substituent is polybutenyl (PIB) derived
from polybutene having M, of 750 to 2500; and the polybuteny! succinic anhydride is reacted with
aminoguanidine bicarbonate in a ratio of 1.7 to 2.0 moles of aminoguanidine bicarbonate per equivalent
of polybutenyl succinic anhydride.

5§

4. The dispersant composition of Claim 3 wherein the polybutenyl substituent of the succinic anhydride

(SA) has M, of 1100 to 1400. '
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anmi noguani di ne bi car bonate in a ratio of 1.7 to 2.0 nol es of am noguarﬁfne‘**
bi car bonat e per equrvalent of pol ybut en succi ni ¢ anhydri de

di spersant conposition of Caim #’ We#lqtfq e pol ybut enyl suﬂ"lmmnm}mu”"’
the succini ¢ anhydride (SA) has [err] of 1100 to 1400. 21 ' Tabfe E et
forth the rag 'Ets%tsorfmht fis Résﬂr% n&%;ioﬁ&hiﬁws%%. Lrsé?\ SREH %?ﬂttﬁe Shovd>: C
In the aRoy Bl inTib AW Uode 1ds u:p : the Vhone! filoko EBbn rub @S of

the Vit Opinfatsod i th! 608 HQEI@E dfY5 f 4nOVBH. STRE] rubBlr is rrﬁe‘ﬁ§"are% ovad!d

hel d at {4 thb ofeRland RtsH fdﬂ@hé&udg'ln@&haﬁbé@ﬂr motklifs, leldRd3edn HE RAsINTRBRtar € renoved
from tghe oven and rated for cracking and changes I n nmodul us, el ongation and

tonsi| strength. 5 Table F Di spersant Table# . V\N\f iton[err] 10
Cracks(1) [err] E( 2) [err] TS(3) B . 7 None 23

31 A(4) I Tt 1TR—AC) —18 None

28 30 A( 4) bigporsant,\f %1 oue one”  3r 1

A(5) 10 6 None 33 Cracks@) A(SF@R) | ATSE) Cracks

38 41 A(5) U5 aG,Ks None 4T 55 fZ T4) 6

None 12 A(4)2 112G, | None 11 18 C(4) 7

None 14 A@B- 4| Cg) | None 8 Nane|l 3o 14 6.4
o5) | 4 None |  Aw) 20 | weak Crabile {( 534 35 6 None

20 ® 15 C(5) &) Nbnes | None 22 32 8 2%

Notes: 1. Passing is |no As)ackp. 2. |Raskéng i $ <8835 A1 Pagsing is < 45. 4.
Formul ati on cont ai neq 8.48b nop- i sﬁeﬂrmt-VI | igar ojer42 30 '
5. Formul ati on cont aijnedc@®. 3% digspg¢rmat VI (Mat2ni ¢h r2dactli on product of

ol efip, copol ymer (EP)|, f@Mnal feld/de Nonel al kyllen® dilani6de. ¥ The data in

Tab) e ‘i: denonstrate thatG*as i s%er Jine treaf rdte|i s6idcrieased in the
formul ation of Table |E, $®e 3F for hMoaei on cont ni ng'lt he |non-triazol e

di spersant ("A") detdri @t ed| ndfk ked¥pein t ef m20of |enti ne [seal
conpatibility, and tHe ¥l e s d}'ﬂ'?l cul afl yzew de im the formulation
cont akdi ng 8. 3% of tHe dudi@er pant Yl inprovej. In gharp contract are the
formul ati ons cont ai nin:p‘?‘l’r—e e urspersamnt—(-C)—of~—t he present

I nvention. Even at the2 Pﬁj(i" '§:t"°°r Vel of di spersant, 8% wth 8.3%

di spersant VI inproverg P% frmul ation, the Viton[err] engine seals held

up very well. 40 O aingg o cSiSHea 33be foRdROSdahi i noilbch 1S compati bl e
wi th # uor ohydr ocar bong @ah"ﬁér:da'ﬁaqa.&h%%%makﬁérrmmaﬁ%@aloﬁpma@crdf di sper sant

conposi tion conprisi ngorsf.h%oﬂo@aasrrzﬂnfomm&gsaﬁméu@reﬁbeaiarﬁwe)r eacting a [err] 45
hydr ocar byl - substi t ut |ne or a basic

salt thereof, b on te rature of fromésﬁ ersant
E marked

conposj tThBI‘r| i Aoy °0ﬁ1f§ é'?ah §°°F;r% r"% ?“T{ij’"c yfgnmtﬂﬁ:‘gcg} ;!%e sﬁwl

in rora
deriv d compa %, and trgp ?em@s pazrcu arly evrden m e formulation containing 8.3% of the dispersant
VI improver. In sharp contract are the formulations containing the triazole dispersant ("C") of the present
invention. Even at the highest level of dispersant, 8%, with 8.3% dispersant VI improver in the formulation,
the Viton® engine seals held up very well.

Claims

1. A dispersant composition which is compatible with fluorohydrocarbon-containing elastomeric engine

seals, said dispersant composition comprising the reaction product obtained by reacting a Ceo-Czso

45 hydrocarbyi-substituted succinic anhydride with aminoguanidine, or a basic salt thereof, at a reaction
temperature of from 170*C to 190° C.

2. The dispersant composition of Claim 1 wherein the hydrocarbyl substituent is polyalkeny! derived from
Cs or G4 polymerizable olefins. . _
50 .
3. The dispersant composition of Claim 2 wherein the polyalkenyl substituent is polybutenyl (PIB) derived
from polybutens having M, of 750 to 2500; and the polybutenyl succinic anhydride is reacted with
aminoguanidine bicarbonate in a ratio of 1.7 to 2.0 moles of aminoguanidine bicarbonate per equivalent
of polybutenyl succinic anhydride.
55
4. The dispersant composition of Claim 3 wherein the polybutenyl substituent of the succinic anhydride
(SA) has M, of 1100 to 1400.
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fluorohydrocarbon-containing elastomeric engine seals.

55 19. The lubricating composition of Claim 18 wherein the added dispersant composition consists essentially
of 40 to 65 wt.% of a substantially inert diluent and 35 to 60 wt.% of a boron-containing dispersant
comprising 0.1 to 1.0% boron, and wherein the lubricating composition comprises 2 to 10 wt.% of said
dispersant composition and a boron level of 50 to 1000 ppm.
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50 4:1,

7. Compoéition dispersante selon la revendication 6, dans laquelle I'anhydride polybuténylsuccinique
utilisé dans la préparation du dispersant est caractérisée par un rapport SA:PIB de 1,0 & 1,5:1.
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