ANTI FOAM FUEL ADDI TI VES Field of the Invention

[0001] This disclosure relates generally to fuel -
additive concentrates. Mre specifically, the present
disclosure is directed to fuel additive concentrates
that are effective to enhance the antifoam
performance of fuel, and nethods of use thereof.
Background of the Invention [0002] Aut onoti ve

| ubricants, including diesel fuels, are often used in

envi ronnents i n whi LC ' bject to
nmechani cal agitati ﬁ%@%j#%%ﬁm#ﬁ@#nj foam ng of
. I%brlcant Lubri cant foam ng can cause in
Eﬁiiﬂgﬁﬁiﬂgﬁgﬁﬁ-Iubrlcatlon and/ or inefficient
conbustion, resulting in decreased engine Iife and/ or
i ncreased fuel usa% Lubri cant foam.ng

[00G] ac drtbadisglopyre; Tetates asaeiady b fust ﬁ@ﬁ*iti\éﬁja?fiqevné@tqsﬂ lipre specifically,
lubricant. Thus, antifoam agents are incorporated
the presentdisdasureve dirediel dafal additive gapeentiates éfﬁ:?ﬁeﬁ’“\’e to
the lubricant to foam during operation of the engine.
enha OROBkANtifHE petformmanacdifabbgpd cuethodsiekusedthdmaod] op,
| ubricant forrmulations will require increasing
performance demands. Accordingly, it is desirable and
val uabl e to devel op new antifoam agents that can

Backdtothd @Rt HeRsssent |y of conventional antifoam
——“ﬁggﬁr——aﬁégar_ﬁ*mbrk in conjunction with antifoam

_ agents known |n the art. [0004]In a first aspect,

[000?56r ngﬁ%rﬁ]g{io g |ﬁa|gtﬁ1f ﬁg[ dﬂ%ﬁ&!&é&l?gﬁggﬁ% n%edsip ﬁz‘avironments in
whi%ﬁﬁp[&@%%’n?ﬁ@ gedto mircgankar agiibt e I pe—
Iubri(c):cf:m‘[f ol_rurmllcgnt(foémmg can cause in insufficient lubrication and/or inefficient |
combustion, resulting in decreased engine life and/or increased fuel usage. Lubricant
foaming can be exacerbated by the presence of other additives in the lubricant. Thus,
antifoam agents are incorporated into automotive lubricants to reduce the tendency of the
lubricant to foam during operation of the engine.

[0003] As automotive technology continues to develop, lubricant formulations will
réquire increasing performance demand.s. Accordingly, it is desirable and valuable to
develbp new antifoam agents that can function independéntly of conventional antifoam
agents and ‘also work in conjunction with antifoam agents known in the art.

[0004] In a first aspect, there is provided a fuel additive composition comprising (a) an

aminotriazole compound comprising the reaction product of (i) a hydrocarbyl carbonyl

compound, and (i) an amine compound or salt thereof of formula (l):



NR 1-12-NH -NHR(1) wherein Ris selected fromthe
group consisting of a hydrogen and a hydrocar byl
- group containing fromabout 1 to about 15 carbon
atons, and Rl is selected fromthe group consi.sting
~of hydrogen and a hydrocarbyl group containing from
about 1 to about 20 carbon atons; (b) a
hydr ocar byl - substituted succi ni m de di spersant,
wherein the ratio of (a) to (b) ranges from about
1: 10 to abou#R10:1.-[0005] 1 n another aspect, there is
provi ded a fuel conposjtion conprising a major anount
of fuel M a-MinddHBnount .of an additive '
conmpositidn conpri sing (a)(gn am notriazol e conpound

conprising the reaction product of (i) a hydrocarpyl
Whegeing iy SoRslasaia, (hargopb iopnaRtiagohe Rxipghanos Bidrpcarbyl group
thereof of formula (1) NRN F12- C-NH -NJ HR
contgliningifronk about d| tecabkelitf 1 gathes aions aWnki & salgctsd fom the group
hydrogen and a hydrocar byl group containing from ‘
congibting of hydredemuand 3 dydinwarkat @reyp aoedtaRiing Sranel alued! to about 20
fromthe group consisting of hydrogen and a

cardtrdaeeds: i) agfeuecbyltsubsiitnged socvirinide dispesaabonmber2d the ratio of
carbon atons; (b) a hydrocarbyl-substituted

(a) DYBF I dRnd hBOG S8 to apbi@r®. the ratio of (a) to
(b) " ranges from about 1:10 to about 10:1. [0006]In a

t h i - £ . i
oodel e Sousid e pROASEAA cBREROMcpleomprising a majer
| sing: Thi ni . £t
am TR i £ R A o B SRR LBt omeibefa) an
o e SO s R R ROh Ay fprocary caroony
conpound, and (ii) an am ne coppound or. salt thereof -
comgpung, ard &) anyamine compound or salt thereof of formula (|

NR
E

£

L 1
N%—QWHH-—?\EHR 0

whérein R is selected from the group consisting of a hydrogen and a hydrocarbyl group
containing from about 1 to about 15 carbon atoms, and R' is selected from the group
consisting of hydrogen and a hydrocarbyl group containing from about 1 to about 20
carbon atoms; (b) a hydrocarbyl-substituted succinimide dispersant, wherein the ratio of
(a) to (b) ranges from about 1:10 to about 10:1.

[0006] In a further aspect, there is provided a method of improving the antifoam
performance of a fuel comprising: combining a méjor amount of fuel, and a minor amount
of an additive composition comprising (a) an aminotriazole compound comprising the
reaction product of (i) a hydrocarbyl carbonyl compound, and (ii) an amine compound or

salt thereof of formula (1)



C-NH-NFIR(I) wherein Ris selected fromthe group
consi sting of a hydrogen and a hydrocarbyl group
containing fromabout 1 to about 15 carbon atons, and
Rl is selected fromthe group -consisting of hydrogen
and a hydrocarbyl group containing fromabout 1 to
about 20 carbon atons; (b) a hydrocarbyl -substituted
succi ni m de d|spersant wherein the ratio of (a) to
(b) ranges ¥Rom about 1:10 to about 10: 1.
[ 0007] Addi t { onal enbogli ments and advant ages of the
di scl oslite- Y-t HbeNbigt for&h in part in the detailed
description which foll ows, %nd/or can be | earned by
practice of the di scl osure. is to be understood
wherema'% i 82 RCleH dromp they BTawp wfwg fashydrpgenand @dhydsacarbyl group
follow ng detailed description are exenplary and
containipg dremt @bguiohlty aedt 46ecanben ratems.i and Fe ivselegied from the group
di scl osure, as clainmed. BRI EF DESCRI PTI ON OF THE
consBRAYbNGSdrdgea 0ajd/ar nalrecdrest greep odntaihmgefromdamarit & to about 20
can be nore fully appreciated, as the sane becone

carbdihfoRis: W hgdreesbii-shbstibtetaiieeiniride s fepsaraviviigrein the ratio of
detai | ed description of the enbodinents when

(a) toC(BP%rg;%EQi it a‘g&ﬁlﬁ‘?g% 8BoW{ jdr1t he acconpanyi ng

IG 1 illustrates test results of

10012 i B B G B B i st ot

part in th%&%wgg description which follows, and/or can be learned by practice of the

disciosure. It is to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory only and are not resfrictive

of the disclosure, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Various features of the embodiments can be more 'fully appreciated, as
the samé becomé better understood with reference to the following detailed description
of the embodiments when considered in connection with the accompanying figures, in
which: |
FIG. 1 illustrates test results of Fueis A and B; and
FIG. 2 illusirates the test results of Fuels C and D.

- DETAILED DESCRIPTION OF DISCLOSURE

[0009] The present disclosure relaies to a fuel addiiive concentrate comprising an
aminotriazole compound comprising the reaction product of a hydrocarbyl-substituted

dicarboxylic acid or anhydride and an amine compound or salt thereof.



[ 0009] The present disclosure relates to a fue
addi tive concentrate conprising an am notriazol e
compound conprising the reaction product of a
hydr ocar byl - substituted di carboxylic acid or
anhydri de and an anine conmpound or salt thereof.
[ 0010] As used herein, niddle distillate fuel" is
under stood to nean on nmore fuels selected from
[0010] he Agruseg heseini JPidALe st sial ie yedersipeghiogggpn one or more
bi odi esel -derived fuel, synthetic diesel, jet fuels,
fuels selectediom thecgrolip fconsistingat digselifuel, biogipsehthiediesal-derived fuel,
particul ate control, mxtures thereof, and other
syntheﬁcodiesélsjem&mis,n@rﬁéwred diesel fuebinsated mAﬁTMy@Qﬁétesﬁsr particulate
used herein, "biodiesel" is understood to nean diese

contrdi URlxtiGreg wridrabf) @nﬁ@herﬂ:ﬁbﬁmﬁd nhédtinglthe ldeghitishs 8DABTREDY75. As
In an aspect, the mddle distillate fuel can contain

used H@reﬁrP 'B8estPls B¥@EBIoRA 6 %é}b&%eIQUéiO/édrﬁprﬁi‘i%quegg%ved from

such as from about 10% to about 20% fuel derived

blono@&ﬁ Thlic85 O gﬁ'asgggtf f om@?&g&.ﬂﬁs fiR198h & ot aih uh'tgge%, for

can be ogl cal “sources suc

or. I f o
eram s R ABE R85 By B0 T R 55 T ML 0%, e
mtted to grinding and/or solvent extraction
der;vqc}%gp,{:gq{pg:celee%rce% th n-hexane) in order to -extract
he oil, which conprises triglycerides of saturated
[001 1And Tlﬁmmddl%@téwia(t@r&ﬁiﬂaarb@ dsaivpd fiosa biglegied] sopppes such as
m xture with each other, in proportions dependi ng on
oleagirioes sekdetfotexaroplgi rapese%@d)wﬂ@v@', sapedrasagdsaandthe like. The
The oil can be subnmitted to a filtration and refining
seedPtare BS Submitted eagrinding amtiyescingntEodactivre reatererfisi(sg., with n-
and phosphokpi ds present, and can be submtted to a

hexard)an SRsfdr ¢6 lefdrﬁéttthé ré:lrﬁﬁ%hldéﬁ\pﬁsbb Hiigy St df Baturgiet and
to prepare the neth yl esters of the fatty acids

unsatﬁfaﬁé& éﬁb Cej?rgféglg' urr%%ﬁﬁ"ét%d A :%%L'ff@%h 8sch 6MEin %Ft@bortlons

conno to as biodi esel. [ 0012] As used

depel.l?cﬁﬁ@ bR éhé le.e%ferdnang% AbQS 8L n%') %mgﬁﬂgﬁgtt?racd%y GFHRCAT 8] be

ary sé by wel | -Known to
suor i858 el HaPd AT eee SEE pybapthhfoFofolle o
and BaPBRRISHICE Rl 458 SR DB SHAETBU aﬁgﬁ%&%ﬁ%“ﬁﬁloar%ag&n with

I ncl ude: (1) hydrocarbon substituents,
methang! ym ardes t¢ prepare mekmetw eglee A the faty B§5¢§| faéty(aecicgmethyl
cycl oal kyl, cycl oal kenyl) substituents, and
esteraralsmknavn aal“lF/hNE” iand, caamrdoalyi reimte'ddomwiea@léd
aromati c substituents, as well as cyclic substituents
[0012}her/kd nséd@erdingthestetwniiydteshrbyirgrogh’ anthyldescapbylt isonsed in its
of the nolecule (e.g., two substituents together form
ordind® fnseYwhich i§ adilIadawn to those skilled in the art. Specifically, it refers to a

group having a carbon atom directly attached to the remainder of a molecule and having

a predominantly hydrocarbon character. Exampies of hydrocarbyl groups include:



(2) substituted hydrocarbon substituents, that is,

substi tuents containi ng non-hydrocarbon groups whi ch,

in the context of the description herein, do not

alter the predom nantly hydrocarbon substituent

(e.g., halo (especially chloro and fluoro), hydroxy,

al koxy, nercapto, al kyl nercapto, nitro, nitroso, and

sul foxy); (3) hetero-substituents, that is, o
Jabdydrasarhen subsiituenipi thathigy @iphaticptecgio A s glkenyl), alicyclic
hydrocarbon character, in the context of this _

desgr i qycloatkyl c aytiaalkeoylh e substinentar band iaromaticng aliphatic-, and
chai n ot herwi se conposed of carbon atons.

Halcosi-Alpftutéd akereatic bhibstiuentsy ge wellnist eyatie subsiitdents wherein
enconpass substituents such as pyridyl, fury!,

tthbeHMJT;' is2REmipiE@Z@rdligh | ShdIREre paktion ®f e mdlatuie (e.g., two
two, of as a further exanple, no nore than one,

QAR P alEfcibae present Tof overy

ten-carbon roca group; in sone

enpbodi nents, . there w || . on- hydr ‘o )
SR SPTErY iR LRSS o FBH Mt contaiping non
herein, the term"mjor amunt” is. understood to .nean

Y ERRATRDT QeI 1S Bt PbMO0GRTREN rsfeiR 86 not atter
exanpl e from about 80 to about 98 mﬁ.@brela&%ve,t?

tihe predeminaityhnyarocarRon: SHpsbent e gnvpialeespegially chloro and
used herein, the term"mnor anount” is understood to

nizoro ) mydroynalkbes snelsanptos @limenzapi, &itioy &itrago; pad sulfoxy);
total weight of the conposition. [0014] The
c@Mmetdrbisubstitubntsh ¢hairie sautistitlients wéiohe widle reving & peedominantly
compound of formula (I11) conprising the reaction

PRRSIBEArbEh EthradieneirC e Qonesar ofstlis ddaefistitn, védritaia other than
hydr ocar byl carbonyl conmpound. Suitable am ne

c i | n ' ABA Uit8msOf Hetero-atoms
el B e A e R il

CORER P BT HEP £ IHEE e o o
CHN el A RRBNE 0 BRR, A7 PS5y s e

and a hydrocarbyl group containing from agbout 1.t

SBRAIDIZY Ron PR, BB, SR RSBt BURATRGE R il e present for
chosen from guani di nes and anino?uanidLnes or s$lts

t BeerYden GRnRRiAtPTRE A dhRDYEFACARAY! EPIRIEE SRR @mbodiments, there
Accordi ngly, the am ne conpound can be chosen from

t il henpo ganihydsadarbon substitnerfun ibel hyedresadybgroup.

guani di nes, such as the halide, carbonate,

bi carbonate, nitrate, phosphate, and orthophosphate

[0013]al tAs péecanéreiy tiemiatimsajandmyuatiiisliindsrstons togeean an amount

herein, the term "guani dines" is understood to refer

greatbOthaHatieduaPtoBEwE Wa ot ienanbis fruat abees 80g0@boatss wt.% relative

am noguani di ne. In an enbodi rent, the am ne conpound

to thd @falWSgIBRHM BbnPBsBbn! Mordddr kY @s@hehan, the term “minor

am noguani di ne bi carbonate. Am noguani di ne

amodtrC8RABALESH & ﬁﬁgéﬁ%i ér}ﬁoﬁgﬁ Bs& ﬂgne:?(f WP, GOBTRE €d e total weight

soufrces, or can prepared rn a well-known nanner.

ofﬂmLOOlsﬁgﬁ'table hydr ocar byl carbonyl conpounds for use

BBPESAN be any suitabl e conpound having a

hydr ocar byl noiety and a carbonyl noiety, and that is
capabl e of bonding with the am ne conpound to form
the additives of the disclosure. Non-limting
exanpl es of suitable hydrocarbyl carbonyl conpounds

i nclude, but are not limted.to, hydrocarbyl
substituted dicarboxylic acids or anhydrides, such as
hydr ocar byl -



substituted succini c anhydri des,
hydr ocar byl - substituted succinic acids, and esters of
hydr ocar byl - substituted succinic acids. [0016]1n sone
aspects, the hydrocarbyl carbonyl conpound can be a
hydr ocar byl - substituted succinic anhydri de of
formula (I1): [0017]wherein R2 is a hydrocar byl
group havi ng a nunber average nol ecul ar wei ght

[0014} anghagofmpositiabs uf trEOgresentdisclos & 0B, cannptseas cempayind of
about 200 to about 3,000, as neasured by ge

formu el Iesimprising thereaciprapioducPE) an Amiressompelirchoreshlt thereof with
ot herwi se, nol ecul ar weights in the present

hydiScafdyP SRR DB,  SVeiE aniike esbatindwiof 06 herein can be
am [OOlgipln so?fe aspects, the R2 group gf t he

aminé%%ﬁ%%—[&%ydfs%ﬂé Mgbfhmgﬁﬂyprgg[can conpri se one or

ymer units chosen | i near or branched
al'’kenyl units. For ex l e, the al kenyl units can
conprise fromabout 2 TO about 10 carbon atonms. In

enbodi ments, the R2 gr%up can conprise one or nore
| i near or brancheﬁg'?gmglﬁﬂﬁlﬁwfg chos from et hyl ene
radi cal s, propylene radicals, butyien€ radicals,

wer B SN0 55 e RO Son A S RFOBE R laro srove
contaga e 1 S50 Ber TR S B BB Pt arus

group can be isobutylene. Accordingly, in an _
consigsinigoefi hydiregent ans Rydiasgroy ShowecentabsHisrpAboubf to about 20
pol yi sobutyl ene conprising from about 10 to about 60
carbon bbby ISeich agine gempsuats aganfheothasbo don? guaridimes @nd30
I sobutyl ene groups. The conpounds used to formthe
amindgahighiecer il taseopsvisarsirbR fnarRearelys definediuatioakl éccordingly,
net hods, such as by conventional catalytic

the arflneOURbAR dDOENHSEREH thl iNGHGahicBalts BY amitsladidiénes and
R2 can be a pol yal kenyl radical, such as a

0l i radi '- a te. and
sl S GALraiinrapg, a

orroliraf LA Lo AR PRy, A5 SBFRUFSH s o
“guanri]c}/irqlésq’clé'jt Ii,t%lers‘t:oaordb t%nryferctg %%%P ine 8hd BSanidine derivatives, such as
aminoguanidine. In an embodiment, the amine compound for the preparation of the

additive can be aminoguanidine bicarbonate. Aminoguanidine bicarbonates are readily

obtainable from commercial sources, or can be prepared in a well-known manner.

[0015] Suitable hydrocarbyl carbonyl compounds for use herein can be any suitable
compound having a hydrocarbyl moiety and a carbonyl moiety, and that is capable of
bonding with the amine compound to form the additives of the disclosure. Non-limiting
examples of suitabie hydrocarbyl carbonyl compounds include, but are not limited to,

hydrocarbyl substituted dicarboxylic acids or anhydrides, such as hydrocarbyi-



formed from highly reactive polyisobutyl enes (HR-PI B)
having relatively high term nal vinylidene content.
As used herein, "term nal vinylidene content” is
understood to nean term nal ol efinic double bond
content. In an enbodi nent, the R2 group can be forned
fromHR-PI B having at |east about 60% such as about
70% to about 90% and above, termninal vin%iidene ¢
substitused swecinigaBhydridesa hydioeaElyeHBRHUICA SUREMIGRILY APdsters O
convert to HR-FIB, and well known HR-Pl Bs are
hydrochrbyi-ssstitutédsuasiniopeisls. in U.S. Pat. No. 4, 152, 499,
the di sclosure of which is herein incorporated by
reference in its entirety. [0020] The hydrocar byl
[0016F ar hosythe @sppctantis hyanodarbyecksboryl sgmepaynd ¢an &| ahydrocarbyt-
nmet hod. Met hods for form ng hydrocar byl carbonyl
substi6 R8P eupsificantydedd okioowaia (i)t he art. One exanple of a
known nmethod for form ng a hydrocarbyl carbonyl
conpound conprises blendingca pol yolefin and an
anhydri de, such as nalg?c a Pydride. The polyolefin
and anhydride reactants™capr~he heated to tenperatures
of, for exanple, about 150 C @ about 250C,
optionally, wth the use of a.Catalyst, such as
chl orine or peroxide. Anot exenpl ary net hod of
maki ng t he hydrocarbyl carbahyl conpounds is
described in U S, Pat. No. 4 234g#35, which is
i ncorporated herein by reference in its entirety.

[001 Oo%ﬂérainﬂg. 6L SroyPRBUP VRIS Huber B0dragsfmolecular weight
ydr |

lelc an € can be Teacted per nole of
.polyol efinp €aif |
ranaif 100 5 bt QROCeHAT 4 Ebfitabost 200 'p ket 000 =
0.8t bout 1. i ni hydr A - ;
measiigdt BY aBbgmsesn chiainapRERHEE SORER iaed otngrwise

of succi nic anhydride groups to hydrocarbyl agroup can
mole G ES BN A0 BlesE N Sistoa e Ao aTbg e ade rtigiibay dffiants.
1 to about 1.1. [0022] Exanpl es of hydrocar byl

car bonyl conpounds useful herein jnclude, but  are not
(0018 1P e R Too o SR OL e DELEGHBY SiEk T EomPBChd can
anhydri des, C16-18al kenyl succinic anhydride, and .
comppisk wineasunemyolwnecumiiscChogardremdngs gfdxpnched alkgpyl units. For
enbodi ments, the PIBSA can have a pol yi sobutyl ene
exampis) $hé tilkeny! wiitsican carnpriseafromi abydut déa@beuhi @ parbon atoms. In
rangi ng from about 4% to at |east about 60% such as
embaiabhts! B ROgRpLIandSmprsk aheve mdra fiseareor branched polymer units
enbodi ments, the ratio of the nunber of carbonyl

chosﬁ@ g?ﬁ?eﬁglehaﬁ"aﬁiéﬁﬁé?Prdifyléﬁéjfa@w&)ﬂutymeﬁdcﬁéaié,rp@t@e radicals,

ocar byl carbonyl cdnpound can range from about

hexeé%}aéﬂaigb&&én@é&i‘d&c&l@,ogﬁﬂ gé—g%né‘%&?ér BYdons b 8BRS, tA8 ®? group

dne cotrpound blescrlbe ~above can be m xed together
can e B S AR R RBUeRE Y e 7 RIS 1 an

aspect, the reactant co unds can_b i xed t [ 2
embaanZe A G50 641 g drSLVBYE: CrBEmAD-dopstiobgiEent the R

am ne conpound ranging fromabout 1:1 to aboub &r{% 5.b £ 80
grougean dranpemopelyEisief RO NEEN RRMPESIRE Aoy apgy} 1U to apou

range fromabout 1:1 to about 1:2.2. Suitable
isobutglene igooupse speh as dfoss abavt 2 iyabeyteid inphyilylens greurs, The

about 200 C at atnospheric pressure. For exanpl e,

reaction tenperatures can range from about 160C to

about 190C. Any suitable reaction pressures can be

used, such as subatnospheric -pressures or

super at nospheric pressures. However, the range of

tenperatures can be different fromthose |isted where

the reaction is carried out at other than

at nospheric pressure. The reaction can be carried out

for a period of time within the range of about 1 hour

to about 8 hours, preferably, within the range of



[0024] Wthout desiring to be bound by theoretica
considerations, it is believed that the reaction
product of the am ne and hydrocar byl carbonyl
conmpound is an am notriazol e conmpound, such as a

bi s-am notriazol e conmpound of formula (I11): H N NN
)L NHO1-1CH2 NHNH, r_, 3.z. | r<

compounds used to form the R? hydrocarbyl groups can be formed by any suitable
methods, such as by conventional catalytic oligomerization of alkenes. A non-limiting
exampie of R? can be a polyalkenyl radical, such as a polyisobutylene radical, having a
number average molecular weight of from about 100 to about 5,000, such as from about

200 to about 3,000, as measured by GPC.

[0019] In some aspects, the R? group of the hydrocarbyl carbonyl compound can be
formed from highly reactive polyisobutylenes (HR-PIB) having relatively high terminal
vinylidene content. As used herein, “terminal vinylidene content” is understood to mean
terminal olefinic double bond content. In an embodiment, the R? group can be formed
from HR-PIB having at least about 60%, such as about 70% to about 90% and above,
terminal vinyiidene content. There is a general trend in the industry to convert to HR-
PIB, and well known HR-PIBs are discloséd, for example, in U.S. Pat. No. 4,152,499,

the disclosure of which is herein incorporated by reference in its entirety.

[00620] The hydrocarbyl carbonyl compounds can be made using any suitable
method. Methods for forming hydrocarbyl carbonyl compounds are well known in the
art. One example of a known method for forming a hydrocarbyl carbonyl compound
comprises biending a polyolefin and an anhydride, such as maleic anhydride. The
polyolefin and anhydride reactants can be heated to temperatures of, for exampie,
about 150° C to about 250° C, optionally, with the use of a catalyst, such as chlorine or
peroxide. Another exemplary method of making the hydrocarbyl carbonyl compounds is
described in U.S. Pat. No. 4,234,435, which is incorporated herein by reference in its

entirety.



i ncludi ng tautonmers and enanti oners thereof, wherein
R3 has a nunber average nol ecul ar wei ght rangi ng from
about 100 to about 5000, and conprises from about 40
to about 80 carbon atonms. In an enbodinent, R3 is a
pol yi sobut enyl substituent, for exanple a
pol yi sobut enyl substituent fornmed from HR-PI B having
at | east about 60% such as about 70%to about 90%
[0021Rndiresmwe aspeotsi apdroximajely eoadnale of sraleic PRBYdRde-¢an ke reacted
product can contain at |east one am notriazol e group.
per mdleef polyeiarbedethat treorestiting enytrocarnll-substitsedsiudeingtianhydride
to be aromatic. The ami notriazoles can be fairly

has aSS A, £td Soditi1EutcREe aﬂWHri;Eite@duﬁ aBr bﬁirﬁ%énb?r@bldp. In other
a

resistant to hydrolysis. I's believed, although it
aspects MRS [T BBk Ay e M oNReGelioy group can range
ro con Y ' ' en content,
fom JPhB Y R ings sBeh B e bt BpRIREET 2% . o6
nitr?gen. [0025] I n aspects of the present
i s¢l osure, the disclo L ‘ j
o022 5Ex8E Il DGRy RS AR E gL et GERfLREe. but are
not IrgRELRo P BATPOVTHS 28 RIdCeVRURE NCGYY YRAF B RIS Suocini
R7 are independently chosen from hydrogen and .
anhydsiger aac pplyisolgHiamys Uaginie apRydrsieoiIBBA)-h iy sofpe prpodiments, the
one of R6 and R7 is not hydrogen. Exanpl es of ‘
PIBSAydn bage bydolyischigglena slibstiuenuwitha dermgnall vinylidese centent
02 to 050 linear, branched or cyclic al kyl groups; C2

rangingofrémGboun sy to dtrieast bdubB0%y elicit asbkeunty70% toapsyt 8(fd and
substituted or unsubstituted aryl groups, such as

above? RN EMBBEIMS RS Ythe G50M BthaNsLinyerndf carmnysgrofips to the number
commerci ally avail abl e exanpl e of such triazol es

o OR8N )t 3 o a0 1
toabﬁh%ﬁiinC|Ude triazoles of formula (V):

[0023] The hydrocarbyl carbonyl and amine compounds described above can be
mixed together under any suitable conditions to provide the desired reaction products of
the present disclosure. in an aspect, the reactant compounds can be mixed together in
a mole ratio of hydrocarby! carbonyl compound to amine compound ranging from about
1:1 to about 1:2.5. For example, the mole ratio of the reactants can range from about
1:1 to about 1:2.2. Suitable reaction femperatures can range from about 155°C to
about 200° C at atmospheric pressure. For exampie, reaction temperatures can range
from about 160° C to about 190° C. Any suitable reaction pressures can be used, such

as subatmospheric pressures or superatmospheric pressures. However, the range of

temperatures can be different from those listed where the reaction is carried out at other



(V) wherein R8, R9, and R19 are independently chosen
from hydrogen and hydrocar byl groups, with the
proviso that at |east one of R8 and R9 is not
hydr ogen. Exanpl es of hydrocarbyl groups include, but
are not limted to, C2 to C50 |inear, branched or
cyclic alkyl groups; C2 to C50 |inear, branched or
cyclic al kenyl groups; and substituted or

than amesfisdrictpressirar Yihegeadion cambe cagigsheuifor g peted of time within
tolyl groups and xylyl groups. R8 and R9 can conprise

the rahg@ et A1 iEHaUe2boaLE hoass, prkfegably, withibtheytange of about 2 hours
hydroxyl, am no, nitro, sul'f onat e groups, and the

io abddt%enou@‘?mmr cially availabl e exanpl es of such
triazoles include Irganet(r) 39 and Irganet(r) 42
(available from G ba of Tarrytown, NY). [0027]The

[oa:a:s,gr e$GiHduY debiRy 8586 HBRARB DY thé@fé‘i:cél&fbn@ldé@atf‘c@ﬁpﬁh§§eheved that
dditional antfTfoamagents in addition to the

the regﬁ %oéfﬁgﬁéas I Hﬁﬁ% aA§ hgﬁls&rdrﬁﬁ da Pcorh 8 is"h

oam agents,” suc s pol ydi net hyl

ami-nogtg@ %FWQBB eth Egl@hgxanﬁxpfa%oged&&ﬁgé/uncsb#f%?grﬂ[]roa (1b:

trinethyl-triflouro propyl methyl siloxane, m Xxtures
thereof, and the like. Nop-lipmting exanples of such
antlfoan1agents are dlsglé%ed ~n, for example, U S
Pat. Nos. 3,166, 508-anéf'5, 492, 638,—the di scl osures of
whi ch are |ncorpor§te hereln by Tef@rence in their

entirety. Commerc %I y/avai |l abl e ntﬂgoam agents
i nclude, for e ?ﬂ% g}@b L§fromCherrtura
Corp. of M ddl 002 e preséntly
di scl osed am notr| azol e ‘ ounds can be usrﬂ al one
or in conbination with suppl enental antifoa I:Qgents
The ami notriazol e conpounds can be used in an anmount
includingtfutemersoanceerantiomers fhergp, cWhﬂi@'tﬁtR SoRS\E neynber anerage
fromabout 2.5 wt.%to about 10 wt.% for exanple
moledutanweigbutangingt fram taboub $0@ ta ebont 00 andcpprises fieg about 40
total weight of the additive concentrate. The
to absitl SCcearbehages.at arf embhodgeants Reana pobdsbtiutertyh eubstiigent, for
of about 0.1 wt.%to about 5 wt.% such as about 0.5
examﬁe g‘ﬁb@ls@%t&nyﬁs@oé&ﬁuéﬁt forehed frem HR-PIBchadvirigabt leastodiiout 60%,
e additive concentrate. [0029]1In sonme aspects of

such EQ%bBE?‘f@%tto ibsat 969 $hd dbvditeehingiefnyiildehe content. The reaction

conposi tions can conprise a dispersant, such as an

prodl%ﬂ:cﬁr? cSRﬂér%ﬂbQ@t c%l Sper@gﬂ%zolégﬁ@bl Fhe five-membered ring of the

e-‘contar nirng onpri se
rocar ubstit ut ed u00|m
tr'am%ﬁ@asgp%%foo%%ﬁam 007 et RRRDAIEN] siable to
known in the art and rib r e .
oxidiziha BOSTISARE GRS SXAENIBS SiATL (@ PEPDLS e‘?@rb%ngﬂ although it
is incorporated herein by reference inits entirety.
is not certain, that the reaction product’is polyalkenyl bis-3-amino-1,2 4-fridzole. Such a

product contains a relatively high nitrogen content, within the range of about 1.8 wt % to

about 2.9 wt % nitrogen.
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[0030] As used herein the term"succinimde" is nmeant
to enconpass the conpl eted reaction product from
reacti on between an am ne and a
hydr ocar byl - substi tuted succinic acid or anhydride
(or like succinic acylating agent), and is intended
to enconpass conpounds wherein the product may have
am de, and/or salt linkages in addition to the imde )
[0025] i nkagspects vitbetpyrpserntkisclosnge) the disalosadneompesitiongrcagf comprise
or contact with an am ne and an anhydri de noiety.
1.2 4 {ri20gikk Sthdrabae tHy tiago ks igscabdd bbbwd. eBoserampie cthe compositions
anhydrides can be forned by first reacting an
can inglugblfthZid ¥t 18RRI ed hydrocarbon of a desied
nol ecul ar wei ght with mal ei c anhydri de. Reaction
tenperatures of about 100C to about 250C can be used.
Wth higher boiling ol egsnically-unsaturated
hydr ocar bons, good requts are obtained at about 200C
to about 250C. This readtion can be pronoted by the
addi tion of chlorine./kU ] Typi cal ol efins include,
but are not linmitedR o, cratked wax ol efins, |inear
al pha ol efins, branched chajn al pha ol efins, polyners
and copolyners of |ower ol ggins. The ol efins can be
chosen from et hyl ene, pr yléhﬁ, butyl ene, such as
i sobutyl ene, 1- octane, hexgne, 1-decene and the
i ke. Useful polynmers and opoIngrs i nclude, but
are not limted to, polypropyl ene, *pol ybut enes,

WhET%I%) %:a,sgﬁgiﬁt %ggﬂq%%%ﬂg ﬁg{agﬁé %rg,rrhehfcorggelﬂ gk %ydrocarbyi groups,
. _propyl ene-i sobutyl ene_ cppol rs, ethylene-1-decen
with they prsiisedhat atlgasteneg Pfk%‘?g'['@%’gg? nat Mfﬁg%cﬁﬁaw 80
hydrocar byl substituents of the _ .
hydrohgidybgraups includss tiut greaotlintehia Gerihydn litrRa, branched or cyclic
derived from butene polyners, for exanple polyners of :
alkyl greapsit §4 ©ns, liBaat, dvhrcheol o cychc atkeoy! droups sndresbstiyted or
i nclude those fornmed from FI R-PI B havi ng havi ng at

unsublstitbd abe groiRYsusiied phenglgreups Oyt graaipe @nd3Gyl gnalips. A
above, term nal vinylidene content. Suitable

commitkivliy GPaiaBResxsnpie sTEUdH risANES indiriRaNRAMSIEED Bivaiiable from
catal ysts. The average nunber nol ecul ar wei ght of the

. :ar hy ubstituent can vary over a w de range,
(Bbap%fgﬁﬁgwgng?ron1about 100 to about 5000, such as
from about 500 to about 5000, as determ ned by GPC

[oozégﬁﬁefdgéa%éﬂ E@m@ﬁ%’ﬁbﬁé‘ Sn %ﬁ%eiggméfﬂrié%@é &f formuta (V):

e can oyed suc

R10

R® (V)
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mal eic acid, fumaric acid, malic acid, tartaric acid,
itaconic acid, itaconic anhydride, citraconic acid,
citracOni ¢ anhydride, mesaconic acid, ethyl maleic
anhydri de, dinethyl mal ei ¢ anhydri de, ethyl maleic
acid, dinethylnmaleic acid, hexylmleic acid, and the
ke, including t he correspondi ng acid halides and
Iomer aI| BIC esters. [0035] The nole ratio
whereiraRbiRY. aRAYRIT REindepandently ke Ao Ryereasn and haécharbvl
vary from about 5:1 to about 1:5, for exanpl e from
groups\bwith tha: provieo dibaiiet idass onarnd Réand Rlistries hydsogep! &xappies of
mal ei ¢ anhydri de can be used in stoichionetric excess
hydroé£tb§iajréeps imeiudeasut are i iinutedltet Coto Cfimeanteanthed or cyclic
mal ei c anhydrlde can be renoved by vacuum

Id,ab i lind HOBRINDAK OF cieiRiIReSy| BEduKRTENE Substuted or
alky! g% é|zdé°'d |Gr%9|cl)?epar| ng the ﬁ%roc%ylg L)spﬁbstltut ed

unsub%Hﬁl?édqér&]egl%ug'ssgﬁé Eheryf@rédp@ LG rBYuEITBhA Kyy! groups. R® and

noguanldlne bi car bona

°®ca @%ﬁhﬁ%g rﬁ:g%i)eé}%{xé% rsglzbr‘l%ﬁ ! én Hd)ﬁ W@E@i amino, nitro,
s AR B ) U S0
i e e

primarily oligonmers with 7 or nore nitrogens, 2 or
nore primary am nes per nolecul e, and nore extensi
[0027pr ar bmnﬁgsen’fmﬂ!%@ﬁ eOmRasitiont GalRise GRATispdditional antifoam
Addi tional non-limting pol yam nes which can be
agentsifin bddition tonther apinditmagoitheompdvndsadesaribed gbove nelyding silicone-
succi nim de dispersant are disclosed in U S. Pat. No.
basedba®BarhZentd) e udh sal priydimetiyl aitsane] polyethyt sitixanedpolydiethyl
herein by reference in its entirety. In an

siloxafBDpsl A& Ylated S5d pel hasyaess, Wﬁ@!ﬁyﬁmﬂbatma@bkﬁahﬁ siloxane,
pentani ne (TEPA). [0037]In an enbodiment, the
mixtufllstREFRRMUnd M. 1KAC ! NSIRIImRITR BXAATHISS of %dﬂ%rﬁif&éﬁ()a‘ggnts are
disclosed in, for example, U.S. Pat. Nos. 3,166,508 and 5,492,638, the disclosures of
which are incorporated herein by reference in their entirety. Commercially available

antifoam agents include, for example, Y14182 (available from Chemiura Corp. of

Middiebury, CT.)

[0028] The presently disciosed aminotriazole compounds can be used aione or in
combination with supplemental antifoam agents. The aminotriazole compounds can be
used in an amount ranging from about 0.1 wt.% to about 50 wt.%, such as from about
2.5 wt.% to about 10 wt.%, for exampie from about 5 wt.% to about 10 wt.%, relative fo

the total weight of the additive concentrate. The silicone-based antifoam agents can

12



wherein n represents 0 or an integer of from1l to 5,
and R2 is a hydrocarbyl substituent as defined above.
In an enbodinment, nis 3 and R2 is a polyi sobut enyl
substituent, such as that derived from
pol yi sobutyl enes having at |east about 60% such as
about 70% to about 90% and above, terninal vinylidene
content. Conpounds of fornula (1V) can o
used in dae tange ofrabout . 1ot % teyahost vy - SYAbsRS @QRLE@ 5 wt.% to about
succi ni ¢ anhydride, such as a pol yi sobutenyl succinic
3.5 widibhnethtiveao (i BEa)weighidofahe alddhive conceédratexanpl e
tetraet hyl ene pentam ne (TEPA). [0038] The presently
di scl osed dispersants can used in the range of about
[oozep. 01in \sbri dspeztsook the Prégenitdisdossios ha sisclased dbe) ormpositions
.%to about 25 wt.% relative to the total weight

can c&f]pﬁ&ﬁa Arighetdar® ARRGRIEN ahne-bontamirp@iepersahbeSuitable amine-
di scl osed am notriazol e conpound and di spersant can

contalgﬁ'ngpdlgggéggént%% A Jdﬁ%rls%qm?ééérbﬁfh@%tIﬁltécﬂéu&lmm t@persants.

O to ‘about” 10: 1, such as from about 1:2

Smtabéé B@@r‘?@&rqw?ébst tYed SR lrﬁtdﬂes &re L«}éﬁj&ﬁbhg iRt AR gnd are

e present I SCl oSsure I SCl 0S€e

sition ol r Ll
descriBg{oE sHemBiRs T demoNoy 4000 JRbdBtBaER fuftion is
uids or solids, e g , waxes. Exanples of I|qU|d
mcorR?&?%ﬂé’\%e'ﬂrWI’Gf%e”%W S MEY- 1inited to, nineral oil
and oxygenates, such as liquid polyal koxyl ated ethers
[0030} al s Uasdviierais theitsran ksuceinimigley somgagk tofiIcRRINGSE él?%compiefed
ethers), liquid polyal koxyl ated phenols, liquid
reactipe pyad e frprateadtios betvesen am amingang alhydrqnaabsé@ubst!tuted succinic
am nes, and m xtures thereof. Exanples of the
acid @Wﬂg@r&i@(cﬁa&ké isgtsinzaatytsingagatt), andlisSnidPaied tbhi@ncompass
5,752,989, the description of which carriers is

compBBh® WhERGPTHRObRIAEE MYy halemenias, drt/ot salteiikages in addition to the
Addi t1 onal exanpl es of oxygenate carriers include

e e

na % Gﬁ 03 to Colucci et. al., the description of
a ”WM? g¢ VE) rein incorporated by reference in its

s S SSH R B 0E e FTBRRH 4 e by v

exanp some conpositions of th esent l.icati .
reactnna;anrfaef‘ra@auy&.mﬁawrﬁ@dawppargpnﬁﬁ&&%&?ﬂéﬂﬁgﬁeﬂf ‘ﬂg'g?lp with
t hose oxygenates descri bed above. b0041 ] One or
maleig@gihydindel Repeliatgmparaiures ekakaeui 198° ¢ te abaut 450° Prf@n be used.
conposi tions disclosed herein. For exanple, the
With highpoboiling nkefiomalig-anpaiusaied lygresasenng, goaﬁmswffamre obtained at
agents, dispersants, detergents, antioxidants,
about PEI° TRl sopb0ZEr Thisoeatiier ch be geomotddy the addition of chiorine.
deactivators, dyes, markers, corrosion inhibitors,

{onzzgl OChyifiSal offfinsShabis, mAdré InSERmited &Y cFakediviex GIgRNS, Sinear alpha

riction nodifiers, ‘denul sifiers, emulsifiers,

oteﬁngeB%‘éfnéd cﬁgitn'ai?ﬁé B%flﬁgdbélgl’ﬁ%?s aﬁd‘EbM%Er@&%%&NS@f ins. The

ant's ane | rov corrosion I nhibitors,

o3l o SRR @Lﬂm@%@%bﬁﬁ@éﬁéﬁﬁf&*ﬁﬁ sopygere.
oo e S O3RN, LA b e 258bimers e

I mprovers, dispersants, conductivity inprovers, netal
deactivators, marker dyes, organic nitrate ignition
accel erators, nanganese tricaybonyl conpounds, and

m xtures thereof. In sone aéﬁ%cts, t he conpositions
descri bed herein can contain about 10 wt.% or |ess,
or in other aspects, about 5 wt.% or |ess, based on
the total weight of the additive concentrate or fue
conposition, of one or nore of the above additives.
Simlarly, the fuel conpositions can contain suitable



[0042] When fornmul ating the presently disclosed
conpositions, the disclosed additive conposition can
be enpl oyed in anobunts sufficient to reduce foam ng
in a fuel, such as a mddle distillate fuel, for
exanpl e a diesel fuel. In an aspect, the disclosed
fuel compositions can contain a mjor amount of a
fuel and a m nor anmount of the above-described f
but arg @t timited &b PebETARYENS PoIYRIteNES. PEIYISGRYIEHE 6 VI%'&JHQPV'EHE
the formation of foamin fuels, for exanple from
copolyrherst etyE0S-isobityieoe £opalyNErsaTopyleng-iSabUBeRaCeRDIYRESS,
total weight of the conposition In another aspect,
ethylehbet-foedre efpopynesrednddhedikesur e can conprise, on an
active ingredient basis, an amnotriazole in an

[oossiirm '}'r'i‘bn 3PSt Nthef Hy@m@dtswtsubsﬂmntgbfab@ Hydioeafbybpobstituted

such as from about 20 ppmto about 5000 ppm for
succirfié %Hﬁ% ides UE RO nv%@iqpolﬁ MR BHOMErS @ Ripie pbiymers of
an r aspect, e fuels of the present disclosure

isobu@%rﬁec §ﬁﬁ£@8 g:'o (ﬁ Elerfe“s;fr%}’ Bsb RAFSH irfilldeRRBSS forfhed from HR-PIB

agent 1 n an anount - rangl ng

. from ab abo

havma‘hatswstai\‘e@taﬁr‘?@”sé%m 85)&%“?% o e e it
presently disclosed f ositions n.c

termiggh Vi ligeqs Gen ey r2tf P?Jéf& utenes; |°§Béﬁ‘§ @Pﬁe&’ﬁepa’ed using
anount rangi ng fromabout 20 ppmto about 300

BF; calatystaisThe averape mumiwer spelecelanwsiaht obie ey OQ%BY' substituent can
exanpl e fromabout 100 ppmto about 300 ppm In

vary a@peaoiide nhregee for @amplefrans abopl tkie, ahaué 5pQ@) such as from about
conpositions can contain, on an active ingredients

500 tHabbst 5000, aFdetdmdied BEGRCT Y i er ranging from about 1
nmg to about 100 ngy of carrier per kg of fuel, such as

[0034$b Ot arBoiflictr8adBRidtothEr HaNGhaley dnietirige cak @ecémﬁluyed such as
he active ingredi ent basis excludes the wei ght of

malelg a)cnc“ BiRa6E §4d4CAEROE i;&t BarBR RO tiRdoNtt kid teconic anhydride,

nlng in the antifoam agent as produced and used,
e

S0l f [
citrachi il ifol e R Rgeod E??'Hg&“&”ﬁ?'t AR,
. tion byt before ddlt
d'mef@tthm‘etc arovdigs. SR 6&2} isReia ik 8l nphyhateic acid, and
resent di scl osure and t|o qf t|ve used i.n
the IifaoiaRNGIng A5 STESIOSANSSER COMGRRAHY e IR BB ded
into a base fuel individually or in various
[0035] ub- Tniiolearatio s maleicanydeadd i PleRCan VaREWikEH. 1} gan vary from
conmponents of the present disclosure can be bl ended
about 5itf o abbutt :5¢ fonexamehe frpmuaboig ah teakibutitvd and as a further
concentrate, as this takes advantage of the nutual
exanPRTRRG irdidit byihpdviieccay Boiverden sfdchiahnelribyextass to force the
conbi nation of ingredients when in the formof an
react%ﬂgbtd ISHIRC TRE Lr€acidl SPaleitehiliride 68MBEMEMaALEd B Vacuum
uce lending tinme and | essen the possibility of
mst{&pdlng errors. [0045] The fuel conpositions of the
resent disclosure can be applicable to the operation

[003 ];] 2 ttg\?gf %u?tlgeroo&% \%} Ufsek c%ﬂgdgﬁﬁlz% rr?grepﬁﬂ%‘ﬂﬁhmgarbyh

eneratlon S I ons
n stat S, ul ator i.ne
subsRiUtaY SheimyirectiaRegags NPT Ev R R T AR BAD e et Hciude
trucks road gradi ng equi prent ntlltary vehicles,

etc.).
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[0046] I n an aspect, there is provided a nethod of

i nproving the antifoam performance of a fuel

conprising: providing a major anount of fuel, and a

m nor anount of an additive conposition conprising:

(a) an am notriazol e conpound conprising the reaction

product of (i) a hydrocar byI substituted dicarboxylic

acid or anhydride, and ?1 an am ne ound or
aminoghapidie kicarpenaig Q\QBC)‘) mt ﬂenﬁtnalmnemg%ﬁpa(tnpthylene tetramine

wherein Ris selected fromthe group consisti of a
(TETA)ytitragthyleechentamiheodanRA), pgniaethwens iaﬂe)rarmgef(PgmA) and heavy

about 1 to about 15 carbon atons, and Rl is selected
polyarhin@a Ah@aQY PUlyartins cath icomprise ymibogerof potyatkylenepolyamines

hydr ocar byl group containing fromabout 1 to about 20

compﬁéﬁ@@ﬂaﬂta%&mts of lowel Bblyarmixg V\gﬁhbw suthlss TERAGthd PEHA, but
succi ni m de di spersant; erein the nolar ratio

pnmag&'&iﬁv@b@gﬂi \glgﬂg]rﬁrfﬂ&% hi reg\%ﬁsb%&r r%oﬂé)prﬁrﬁaﬁp&mneé%el molecule,

he fol ng exanpl es are
strati -
and n}ﬂt:% gf(%gﬁlrvg\g??ﬁéqlﬁ%gghe%&r(r’p ?IHBRQ Sﬂ%ﬁng mi L@%s\mﬁédrdétlolnr?l non-
limitintg plo?yaa <|aé \(::v% hocpain be utliri)zed in pregaring the hydrocarbyl-substituted
succinimide dispersant are disclosed in U.S. Pat. No. 6,548,458, the disclosure of which

is incorporated herein by reference in its entirety. In an embodiment, the polyamine can

comprise tetraethylene pentamine (TEPA).

[0037] Inan embodiment, the dispersant can include compounds of formula (1V):

N NH,
N
H |n

o]

wherein n represents 0 or an integer of from 1 to 5, and R? is a hydrocarbyl substifuent
as defined above. In an embodiment, n is 3 and R? is a polyisobutenyl substituent, such
as that derived from polyisobutylenes having at least about 60%, such as about 70% to
about 90% and above, terminal vinylidene content. Compounds of formula (IV) can be
the reaction product of a hydrocarbyl-substituted succinic anhydride, such as a
polyisobutenyl succinic anhydride (PIBSA), and a polyamine, for example tetraethylene

pentamine (TEPA).
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percent ages are by weight unless otherw se indicated.
It is intended that these exanples are being
presented for the purpose of illustration only and
are not intended to limt the scope of the invention
di scl osed herein. EXAMPLE 1 [0048] A 950 nunber
aver age nol ecul ar wei ght pol ybut enyl succinic
anhydri de was heated to 95 C. An oil slurry
[oe3shni ﬁb@ peasenily dissiesedistisnarsantacan)usgddn mﬁjw%\ﬁé @abgui;,@.01 wi.%
m nute period. The m xture was heated under vacuumto
to abolif99.89awicehelich as frotresbaut Bpet. 4t torabaub 25 adat retive e dhe total
renovi ng wat er and carbon di oxi de. The resulting

weighbfthe la@ditee donbesttgid, Ih aniaspbet, itey didcloaed Aminottiezelg compound
limted by theory, that the resultant m xture

and le%&@é P&a BE ?é'@é?@ﬁrf éﬁ?@'c@nﬁﬁsﬁm(‘éﬂd}%ﬂo hefighd from about 1:10
In the foI oW ng exarrp es, various base diesel

o aboggiéfli, %@%ﬁl ?88@ 1n| o Bﬁ‘t MR R exagid 1:8es as

_ d| ng the am notriazol e
m xt ure descri bed above, to produce fuel fornmulations

[OOSSL 2 ﬁanx\ﬁ?a 8?3@#9 %k ﬁ% O;Er;é%%lg OC?QE@E&)%V %ﬁ?ngaé%def?&ﬁ positions can

comprise a fue! soluble carrier. Such carriers can be of various types, such as liquids or
solids, e.g., waxes. Examples of liquid carriers include, but are not limited to, mineratl oil
and oxygenates, such as liquid polyalkoxylated ethers (also known as polyaikylene
glycois or polyalkyiene ethers), liguid polyalkoxylated phenols, liquid polyalkoxylated
esters, liquid polyalkoxylated amines, and mixtures thereof. Examples of the oxygenate
carriers can be found in U.S. Pat. No. 5,752,989, the description of which cérriers is
herein incorporated by reference in its entirety. Additional examples of oxygenate
carriers inciude alkyl-substituted aryl polyalkoxylates described in U.S. Patent
Publication No. 2003/0131527, published July 17, 2003 to Colucci et. al., the description

of which is herein incorporated by reference in its entirety.

[0040] In other aspects, compositions of the present application may not contain a
carrier. For example, some compositions of the present application may not contain

mineral oil or oxygenates, such as those oxygenates described above.

[0041] One or more additional optional additives can be present in the compositions
disclosed herein. For example, the compeositions can comprise supplementary antifoam

agents, dispersants, detergents, antioxidants, thermal stabiiizers, carrier fluids, metal
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Fuel C Fuel D Dispersant.’' 42.10 42.10 42.10 42.10
Am notriazole Antifoam Agent 0.00 5.00 0.00

deactivators, dyes, markers, corrosion inhibitors, biocides, antistatic additives, drag
reducing agents, friction modifiers, demuisifiers, emulsifiers, dehazers, anti-icing
additives, antiknock additives, surfactants, cetane improvers, corrosion inhibitors, coid
flow improvers, pour point depressants, solvents, demuisifiers, lubricity additives,
extreme pressure agents, viscosity index improvers, seal swell agents, amine
stabilizers, combustion improvers, dispersants, conductivity improvers, metal
deactivators, marker dyes, organic nitrate ignition accelerators, manganese tricarbonyl
compounds, and mixtures thereof. in some aspects, the compositions described herein
can contain about 10 wt.% or less, or in other aspects, about 5 wt.% or less, based on
the total weight of the additive concentrate or fuel composition, of one or more of the
above additives. Similarly, the fuel compositions can contain suitable amounts of fuel

biending components such as methanol, ethanol, dialkyl ethers, and the like.

[0042] When formulating the presently disciosed compositions, the disclosed
additive composition can be employed in amounts sufficient to reduce foaming in a fuel,
such as a middle distillate fuel, for example a diesel fuel. In an aspect, the disclosed
fuel compositions can contain a major amount of a fuel and a minor amount of the
above-described fuel additive composition sufficient to control or reduce the formation of
foam in fuels, for example from about 0.005 wt.% to about 0.300 wt.%, relative to the
total weight of the compeasition. In another aspect, the fuels of present disciosure can
comprise, on an active ingredien{ basis, an aminotriazole in an amount ranging from
about 1 ppm to about 5000 ppm, such as from about 20 ppm to about 5000 ppm, for
examplie from about 1000 ppm fo about 5000 ppm. In another aspect, the fuels of the

present disciosure can comprise, on an active ingredient basis, a silicone-based
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5.00 Solvent A2 20.00 20.00 75.50 75.50 Solvent B3
132.00 132.00 103.90 103. 90

antifoam agent in an amount ranging from about 1 ppm fo about 50 ppm, such as from

about 4 ppm to about 25 ppm.

[0043] In another aspect, the presently disclosed fuel compositions can comprise, on
an active ingredient basis, a dispersant in an amount ranging from about 20 ppm to
about 300 ppm, such as from about 40 ppm to about 300 ppm, for example from about
100 ppm to about 300 ppm. in aspects where a carrier is employed, the fuel
compositions can contain, on an active ingredients basis, an amount of the carrier
ranging from about 1 mg to about 100 mg of carrier per kg of fuel, such as about 5 mg
to about 50 mg of carrier per kg of fuel. The active ingredient basis excludes the weight
of (i) unreacted components associated with and remaining in the antifoam agent as
produced and used, and (i) soivent(s), if any, used in the manufacture of the antifoam
agent either during or after its formation but before addition of a carrier, if a carrier is

employed.

[0044] The additives of the present disclosure and optional additives used in
formutating the disclosed compositions can be blended into a base fuel individualiy or in
various sitb-combinations. In some embodiments, the additive components of the
present disclosure can be blended into a fuel concurrently using an additive
concentrate, as this takes advantage of the mutual compatibility and convenience
afforded by the combination of ingredients when in the form of an additive concentrate.
Also, use of a concentrate can. reduce biending time and lessen the possibility of

blending errors.
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Si | oxane Antifoam Agent 8.00 8.00 8.00 8.00
Dermul sifier A 3.00 3.00 3.00 3.00 Demulsifier B

[0045] The fuel compositions of the present disclosure can be applicable to the
operation of both stationary diesel engines (e.g., engines used in electrical power
generation installations, in pumping stations, etc.) and ambulatory diesel engines (e.g.,
engines used as prime movers in automobiles, trucks, road-grading equipment, military

vehicles, eic.).

[0046] [n an aspect, there is provided a method of improving the antifoam
performance of a fuel comprising: providing a major amount of fuel, and a minor amount

of an additive composition comprising:

(a) an aminotriazole compound comprising the reaction product of (i) a
hydrocarby!-substitutéd dicarboxylic acid or anhy_dride, and (i) an amine
compound or salt thereof of formuta (I}

NR

NH-— C —NH—NHR 0

wherein R is selected from the group consisting of a hydrogen and a
hydrocarbyl group containing from about 1 to about 15 carbon atoms, and R'is
selected from the group consisting of hydrogen and a hydrocarbyl group
containing from about 1 to about 20 carbon atoms;

(b) a hydrocarbyi-substituted succinimide dispersant;
wherein the molar ratio of (a) o (b) ranges from about 1:10 to about 10:1.

EXAMPLES
[0047] The following examples are iliustrative of exemplary embodiments of the

disciosure. In these examples as well as elsewhere in this application, all parts and
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3.00 3.00 3.00 3.00 Reaction product of PIBSA with
triethyl enepentamne (TEPA) at a 1:1 nole ratio. 2
2- Et hyl hexanol solvent 3 Aromatic 150 sol vent

percentages are by weight unless otherwise indicated. It is intended that these
examples are being presented for the purpose of illustration only and are not intended

to limit the scope of the invention disclosed herein.

EXAMPLE 1
[0048] A 950 number average molecular weight polybutenyl succinic anhydride was
heated to 95° C. An oil slurry of aminoguanidine bicarbonate (AGBC) was added over a
45 minute period. The mixture was heated under vacuum to 160° C and held at that
temperature for about 6 hours, removing water and carbon dioxide. The resulting
mixture was filiered. It is believed, without being limited by theory, that the resultant

mixture comprises an aminotriazole as described herein.

[0049] In the following exampies, various base diesel fuels were each combined with
various additives as described in Tabie 1, including the aminotriazole mixture described
above, to produce fuel formulations that were evaluated for foam decay as described

below.

Table 1
Additive {mg/kg) Fuel A | Fuel B | FueiC | FuelD
Dispersant’ 4210 | 4210 | 4210 | 42.10
Aminotriazole Antifoam Agent 0.00 5.00 0.00 5.00
Solvent A 20.00 | 2000 | 7550 | 7550
Solvent B” 132.00 132.00 103.90 103.90
Siloxane Antifoam Agent 8.00 8.00 8.00 8.00
Demuisifier A 3.00 3.00 3.00 3.00
Demuigifier B 3.00 3.00 3.00 3.00

! Reaction product of PIBSA with triethylenepentamine (TEPA) at a 1:1 mole ratio.
2 2-Ethyl hexanol solvent

3 Aromatic 150 solvent
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[ 0050] Fuel s A through D were tested using the BNPe
anti foamtest apparatus, a w dely accepted nethod for
deternmining the foam characteristics of diesel fuel
Essentially, a 100nL sanple of diesel fuel was
injected at a constant pressure (400 nb) froma fixed
height (245 mm) into a 250 nL test jar. The coll apse
time of the foam produced were nmeasured and recorded.
The coll apse tinme was calculated as the total tine
el apsed between when the sanple finished injecting
into the test jar and when the visible surface of the
[0050] ueFueippethreugh DOOEE] tAstedassing theFBNBeantifoaru édst Bpparatus, a
(conprising the am notriazole m xture) denonstrated
widely £HepRd MaMBddeE éétte‘i’rhimﬁg #ey Ram Oeyracibrisfics ofrdieds fuels
conpared to Fuel A. For exanple, Fuel B denonstrated

Esser@aﬁ)? N &ﬁ'ﬁl@)éaﬁifr@of cﬁi@l’seIV’E@él WRad H'hécté& ap8 @oﬁ@t%hﬁbrebbaﬂé (400 mb)

= 2.43 seconds; Fuel B =

from aﬁ@%e?{)ﬁ%l%%%ﬂﬁg@?%mé S 251:0‘4%'[], tgsﬂﬁfmﬁﬁé k6 d;gﬁlée%rﬁé’ Bmhe foam

S nore t t'wo secon aster than

predug%fi W&%S“ Samnec o Tt FafiieR e Z‘!raé%é%‘eg g the tota

fime thg] Fggrs,yﬁengge§g ?o gl%hagmuecémgr_ung t% tést jar and when the
(conprising the am notri azoI e m xture) dem)nst rat ed

visible suifacedofiibe fued @ppgak€dnres across Days 1, 8, and 15, as
conpared to Fuel C. For exanple, Fuel C denonstrated

[0051} f darscdedayigured, Fuel B4gomposing4hie amineitazaia snixigre)
denonstrated a foam decay tinme of 1.43 seconds.

demohstiratea raducad foaal désajeimes ticase Daysf hdnadd ddy as icompared to
that was nore than a second faster than Fuel C on Day

Fuel B (:EHékat@p% 6uOPE searMdsatdiig fodm deday tisecthatwas arfdll second
exhibited a simlar tine difference on Day 15 (Fuel C

faster‘thgn +uREEPA5a I%'I_' ‘{Phe!EA 264§%}acoﬂ_d§l$ﬁueﬁ5 =SNawrebyndd)e

goi ng exa f'uel” conposi ti'ons conprising the

Furthgrjﬁgljgo ﬁrﬁg @g%%%h%f %‘al £ foant H@Béﬂ[‘ﬁﬁleat[\)g whd s Yi%an two seconds

ccor dingl |eve that the

fasteﬁg?n%waﬂ%ig RO R AT SR 5 B

0053] It is noted that, this_ s ficatyo
exibel 13 R BRI Daefhﬁ?%d%& 48 FRhpas i 207
"an," and "the,"” include plural referents unles
[00523x pridersioyern ag S@@@quﬂwﬂam ¥ ue Hﬁ(ﬁ@r@pﬂﬁmsﬁ@e Pa’f"é?taﬁ%O‘e mixture)
Thus, for exanple, reference to "an antifoam agent"”
demdnlstrhtadieedu«mi fuannrdeeasdtnfr@e rasrssapays baimangeth. #s omgnpared to
used herein, the term"include" and its grammti cal
Fuel Earﬁoﬁi@&ém@@, Auel engkrdonstrdted mobaimi dedayrigne slit 4 7tseabnds,
recitation of itenms in alist is not to the exclusion

wheré’és PLEEY dbideRsirhRiBa fdiah deady imesaflisd3 sed@iisorF athdedore, Fuel
to the listed itens [0054] For the purposes of this

D demBRSH&tbE 3 fo3M GOhyARREMIRIvEd RO thath 88Sor fa8fapiieén Fuel C on

Day 8 (Fue! C = 8.03 seconds; Fuel D = 4.7 seconds) and exhibited a similar time

difference on Day 15 (Fuel C = 7.4 seconds; Fuel D = 6.03). Thus, as shown by the

foregoing examples, fuel compositions comprising the disclosed aminotriazole
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i ndi cated, all nunbers expressing quantities,
percent ages or proportions, and other nunerical

val ues used in the specification and clains, are to
be understood as being nodified in all instances by
the term"about." Accordingly, unless indicated to
the contrary, the nunerical paraneters set forth in

the follow ng specification _and attache | ai e ..
compaifsisisaie eliecihiesantiaamagenier 9\%@9@\9&. Hds Ss@%vetﬁae the antifoam

desired properties sought to be obtained by the
agentp pe seacritgidstgreinusan beefieptiva for jmprexisg the g@tifeam gerfamance of

attenpt to limt the application of the doctrine of
fuels.equi val ents to the scope of the clainms, each

numeri cal paraneter should at |east be construed in

Iight of the nunber of reported significant digits
[0053Rnd ithy neferl thath gsasddriatlyis ispeaificaitpn achthiecqapgsnded claims, the

[ 0055] Whi | e particul ar enbodi nents have been
singuigPRSHIsad “at bRA MR Viasludeqshirbl eAé¢rentsuniyes expressis and

i nprovenents, and substantial equivalents that are or

uneq Lﬁ\ﬂfb&\{ﬁﬁ imRe8 ¥§ an% léeﬁé%rﬁf eHRARNfdt @aRiphe FefcPemiPlol ‘A Hntifoam

or others ski in the art. Accordingly, the

a | ai j y .
agent RIS w6l of e L e Bt c ey A€ 8o Pl e dorm
modi fjcations variations, i.nprov nt .
inclu@Sand i Siat g dRERRS are AR E TR Tipp Mo, syoh that

_fuel additive concentrate conprising.,, . ) a

recitaigh AbKeMEIHR @Stdﬁr‘ﬁﬁ’éﬁmﬁ‘ec%ﬁéﬁ‘f’fqg'i’ Héot{q%b“*%ee%%mﬁééﬁ cah be

product of (i) a hydrocarbyl carbonyl conpound, and
substifuteyt caadded fethedigted HEMSr salt thereof of formula (1)

C- NHR( 1) wherein Ris selected fromthe group

consi sting of a hydrogen and a hydrocarbyl group )
[0054 ontFair tiengurposes abthis speciticaiismandiapnendsd ¢laimsnynless gtherwise

Rl is selected fromthe group consisting of hydrogen
indicatext] =l nylsers axpydssgroogpantibies aperceptafies or ahaprtidng, @nd other

about 20 carbon atons; and
numerical values used in the specification and claims, are to be understood as being -
modified in all instances by the term “about.” Accordingly, unless indicated to the
contrary, the numerical parameters set forth in the following specification and attached
claims are approximations that can vary depending upon the desired properties sought
to be obtained by the present disclosure. ‘At the very least, and not as an attempt to
limit the application of the doctrine of equivalents fo the scope of the claims, each

numerical parameter should at ieast be construed in light of the number of reported

significant digits and by applying ordinary rounding technigues.

[0055] While particuiar embodiments have been described, alternatives,

modifications, variations, improvements, and substantial equivalents that are or can be
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(b) a hydrocarbyl -substituted succinimde di spersant,

wherein the ratio of (a) to (b) ranges from about

1:10 to about 10:1. 2. The additive concentrate of

claim1l1l, wherein (a)(i) is chosen from

hydr ocar byl substituted succi ni c anhydri des,

hydr ocar byl - substi tuted succinic acids, and esters of

hydr ocar byl - substi t ut ed su00|n|c aci ds.
preseniiINTORSSED FaBrATIsate ApPIGATIF AT ot %é‘ﬂ&%lr& tﬁ@ . Accordingly, the

hydr ocar byl substituent of (b) conprises a
appertdgdrammstag filgd anp asdhen gan beamendegs\aedgiendsd e amirace all such

wei ght ranging from about 100 to about 5,000. 4. The
alternagidisi meglifvatiosntvaddtionef ingpravemanispaed siihstahtial equivalents.

hydr ocar byl substituent conprises a polyi sobutyl ene

group derived fromhigh reactivity pol yi sobut enes

having at |east 60%or nore terninal ol efinic double

bonds. The additive concentrate of claiml,

wherein (a)(ii) conprises a salt of am noguani di ne.

6. The additive concentrate of claiml1, wherein

(a)(ii) conprises an salt of guanidine. 7. The

addi tive concentrate of claim1l, wherein

(a)(ii)conprises am noguani di ne bicarbonate. 8. The

additive concentrate of claim1, wherein (a)

conprises a bis-amnotriazol e conpound of fornul a

(rer) H
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NN .)/ \' N CH2 NH (Il1) and tautoners and
enantioners thereof, wherein R3 is a hydrocarbyl
group havi ng a nunber average nol ecul ar wei ght
rangi ng from about 100 to about 5000. 9. The

addi tive concentrate of claim1, wherein (a) is
present in an anount ranging fromabout 0.1 w.%to

WHA ! 2 and (b) is present in an am)unt
—ﬁ%&—% bout 0.1 .%to about 99.99 w.
relative to the total \NEI ht of the concentrate
1. AB@éﬁf’d‘t'VQEonoﬁ%r%éPWPU%m oncentrate of claim 10,
wherein the silicone-based antifoam agent is present
in an (aoamenineigaref caRCGIESLECPISIAE 196 tTBagiRsuPrasiuct of (i) a
w.% relative to the total weight of the
c bpdrechrtyt earbonyl compound, and (i) an amine compound or salt thereof of
formutia (I}
NR

i 1
H— C—NH—NHR
(1

wherein R is selected from the group consisting of a hydrogen and a
hydrocarbyl group containing from about 1 to about 15 carbon atoms, and R'is
selected from the group- consisting of hydrogen and a hydrocarby! group
containing from about 1 to about 20 carbon atoms; and

(b)a hydrocarbyi-su'bstituted succinimide dispersant,

wherein the ratio of (a) to (b) ranges from about 1:10 to about 10:1.

2. The addilive concentrate of claim 1, wherein (a)(i) is chosen from hydrocarbyl-
substituted succinic anhydrideé, hydrocarbyl-substituted succinic acids, and esters of

hydrocarbyl-substituted succinic acids.
3. The additive concenirate of claim 2, wherein the hydrocarby! substituent of (b)

comprises a hydrocarby! group having a number average molecular weight ranging from

about 100 to about 5,000.
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12. The additive concentrate of claim1, further
conprising at |east one triazole chosen from
triazoles of forrmulae (1V) and (V): R16 RIO N\\ R7.7"

IN  (1V)

| 4. The additive concentrate of claim 3, wherein the hydrocarby! substituent comprises a
polyisobutylene group derived from high reactivity polyisobutenes having at least 80%

or more terminal olefinic double bonds.

5. The additive concentrate of claim 1, wherein (a)(ii) comprises a salt of

aminoguanidine.
6. The additive concentrate of claim 1, wherein (a)(ii) comprises an salt of guanidine.

7. The additive concentrate of claim 1, wherein (a)ii)comprises aminoguanidine

bicarbonate.

8. The additive concentrate of claim 1, wherein (2) comprises a bis-aminotriazole

compound of formuta (1)

SHOH
&
N—N N —N
L )
SN SN NN
HN MY CHe—CH, NH HH,
|

(1

and tautomers and enantiomers thereof, wherein R® is a hydrocarbyl group having a
number average molecular weight ranging from about 100 fo about 5000,

9. The additive concentrate of claim 1, wherein (a) is present in an amount ranging
from about 0.1 wt.% to about 50 wt.%; and (b) is present in an amount ranging from

about 0.1 wt.% to about 99.99 wt.%, relative fo the total weight of the concentrate.
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wherein R6, R7, R8, R9, and Rl are independently
chosen from hydrogen and hydrocarbyl groups, with the
proviso that at |east one of R6 and R7 and at | east
one of R8 and RO is not hydrogen. 13. A fue
conmposition conprising: a major anmount of a fuel; and
a mnor anount of an additive conposition conprising:
(a) an am notriazol e conmpound conprising the reaction
product of (i) a hydrocarbyl carbonyl conpoun and
i n_amn n r her eof, of f
10. F\iflpe) @gdiu% cw;qucht)ljggg ch)f g!an?mﬂzagth#f pgmgﬁglggéﬁl Qﬁﬁ%d antifoam
the group consisting of a hydrogen and a hydrocarbyl
agentgr oup contai ning fromabout 1 to about 15 carbon
atons, and Rl is selected fromthe group consisting
of hydrogen and a hydrocarbyl group containing from
about 1 to about 20 carbon atons; and (b) a
11.  hyics ag@iy bosadmiaté of eldins 10cwhersind theddiiquarsizaad antifoam agent
wherein the ratio of (a) to (b) ranges from about

is preé?rilt(i)n bR o reiaif froilrf‘abcﬂi@ { ugks, epamoRi g WOtk ediative to the
aim 13, erein % i's chosen from

total “E%gﬁto&%%&#ﬁ%éﬁ%té ut ed SUCCI ni ¢ anhydri des,

rocarbyrl - I'tuted succinic acids, and esters of
hydr ocar byl - substituted succinic acids.

12.  The additive concentrate of claim 1, further comprising at least one triazole

chosen from friazoles of formulae (IV) and (V):

RG

10
R N

N N\
R’ N
W )
N
9. \
N
\ / /
N (V) RS V)
wherein R®, R7, R®, R®, and R are independently chosen from hydrogen and

hydrocarbyl groups, with the proviso that at least one of R® and R’ and at ieast one of

R® and R? is not hydrogen.
13. A fuel composition comprising:
a major amount of a fuel; and

a minor amount of an additive composition comprising:
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15. The fuel conposition of claim13, wherein the
hydr ocar byl substituent of (b) is a polyisobutyl ene
group. 16. The fuel conposition of claim 15, wherein
t he pol yi sobutyl ene group is derived from high
reactivity polyi sobutenes having at |east 60% or nore
term nal ol efinic double bonds. am noguani di ne.

18Th I iti f clai - i i .
Lo, Sk BTGP e Byt R pidouct of 0 =
fuel conposition of claim13, wh [ i

cVRTPREY! SRERDY L ATEOHE: BT b g arame Shhpadps pr st thereof of
conmposition of claim 13, wherein (a) conprises a

bfagmaa fibt ri azol e conpound of formula (111)

R

i 1
NH— C--NH-—NHR )

wherein R is selected from the group consisting of a hydrogen and a
hydrocarbyl group containing from about 1 to about 15 carbon atoms, and R'is
selecied from the group consisting of hydrogen and a hydrocarbyl group
containing from about 1 to about 20 carbon atoms; and

(b) a hydrocarbyl-substituted succinimide dispersant,

wherein the ratio of (a) to (b) ranges from about 1:10 to about 10:1.

14.  The fuel composition of claim 13, wherein (a)(i) is chosen from hydrocarbyl-
substituted succinic anhydrides, hydrocarbyl-substituted succinic acids, and esters of

hydrocarbyl-substituted succinic acids.

15.  The fuel composition of claim 13, wherein the hydrocarbyl substituent of (b) is a

polyiscbutylene group.

16.  The fuel composition of claim 15, wherein the polyisobutylene group is derived
from high reactivity polyisobutenes having at least 60% or more terminal olefinic double

bonds.
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(110 and tautoners and enanti onmers thereof, wherein
R3 is a hydrocarbyl group having a nunber average
nol ecul ar wei ght rangi ng from about 100 to about
5000. 21.The fuel conposition of claim13, wherein
the additive conposition is present in an anount
- rangi ng from about 0.005 wt.%to about 0.3000 wt.%
t t ht4 ~0f ughso ritbhON
17, 53hE I, SEPBSHbR B KRS WhORYt VR SeRprisedna salt of
. si ng at Ieast one additive selected fromthe
m“miﬂﬁﬁﬁi@%n5|stlng of suppl ementary antifoam agents,
di spersants, detergents, antioxidants, thernmal
stabilizers, carrier fluids, netal deactivators
dyes, narkers corrosion |nh|b|tors bi oci des,
18. amheduek compeniiien vbslaimridy weeret (R)(ihgommsises @ncinpgianic salt of
nodi fiers, dermulsifiers, enulsifiers, dehazers,
guathﬁi-icing addi tives, antiknock additives,
surfactants, cetane inprovers, corrosion inhibitors,
cold flow inprovers, pour point depressants,
sol vents, denulsifiers, lubricity additives, extreme

19. PTRESHet cdafi¥shion” bf Chsimt 1 3i Welnn’(?é)m)}eb@npﬁ% aminoguanidine
swel | agents, amine stabilizers, conbustion

hIfgiQvers, dispersants, conductlyltyllnprovgrsz met al
bica eac ?IV&tOfS mar ker dyes, organic nitrate ignition

accel erators, nmanganese tricarbonyl conpounds, and
nixtures t her eof . 23. The fuel conposition of cl aim

further co rls i cone- ed antifoam. . .
20, adbs fiel SRmprRBon.8) CBifpbei WABEIB CL I ESS 7 iy Rnotiazol

conprising at | east one trlazole chosen
compound of formula (111}

H H
n— N iaé—N

1 /ELK JI

%%N ﬁﬁ CH-——-C%EN%- NFa
R (I
and tautomers and enantiomers thereof, wherein R® is a hydrocarbyl group having a

number average molecular weight ranging from about 100 1o about 5000.
21.  The fuel composition of claim 13, wherein the additive composition is present in

an amount ranging from about 0.005 wt.% to about 0.3000 wt.%, relative to the total

weight of the fuel composition.
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wherein R6, R7, R8, R9, and R19 are independently
chosen from hydrogen and hydrocarbyl groups, with the
proviso that at |east one of R6 and R7 and at | east
one of R8 and R9 is not hydrogen. 25.A nethod of

I mproving the antifoam performance of a fue

conpri si ng: conbi ning a maj or anount of fuel,

00, AR %éﬂcﬁ@{po@fﬁw% c%r)naﬁ} Méric\éﬁ]p?@[@%iléééf %nﬁ éadditive

conpris an amnotriazol’e conpou

selecl T Sistiponana Cana ehpRodie it abtieafh, GRS cbedpants.
déteréé]ﬁ%e%tb?qfdﬁggsr, ?#ér?nq(}\lﬁgbgﬁﬁrqq cagries diuids, g@t@lr%cﬁﬁgozfst, dyes,

group consisting of a hydrogen and a hydrocar byl

markgfsot@resion whitiitess. frierideh autistatic addiiyas. drag é%qlr.g%l,tpg agents, friction
atoms, and Rl is selected fromthe group consisting

modifiefrs jenuigifiarsaethuasifigndr dekadeys, anteicing@sidiivieni anfiknpelkadditives,
about 1 to about 20 carbon atorms; (b) a

surfadtificOcaEhY imprdyetd, tooredionunkibitors, delddicspiensavers, pour point
wherein the ratio of (a) to (b) ranges from about '

deprebsafts! Soradits ddulbifiers, lubricity additives, extreme pressure agents,
viscosity indéx improvers, seal swell agents, amine stabilizers, combustion improvers,
dispersants, conductivity improvers, metal deacfivators, marker dyes, organic nitrate

ignition accelerators, manganese tricarbonyl compounds, and mixtures thereof.

23.  The fuel composition of claim 13; further comprising a silicone-based antifoam

agent.

24.  The fuel composition of claim 13, further comprising at least one triazole chosen

from triazoles of formulae (IV) and (V):

RB

|
RT/NW \>N
N

" \
<_\//N SR

N (V) R (V)

29



wherein R®, R”, R, R®, and R'? are independently chosen from hydrogen and
hydrocarbyl groups, with the proviso that at ieast one of R® and R’ and at ieast one of

R® and R? is not hydrogen.

25. A method of improving the antifoam performance of a fuel comprising:
combining a major amount of fuel, and a minor amount of an additive
composition comprising:

(a) an aminoftriazole compound comprising the reaction product of (i) a
hydrocarbyl carbonyi compound, and (ii) an amine compound or salt thereof of
formula {);

I’jﬁ

NP;L—C _NH—NHR 0

.wherein R is selected from the group consisting of a hydrogen and a
hydrocarbyl group containing from about “0 about 15 carbon atoms, and R is
selected from the group consisiing of hydrogen and a hydrocarbyl group
coniaining from about 1 io about 20 carben atoms;

(b} a hydrocarbyl-substituted succinimide dispersant,

wherein the ratio of (a) to (b) ranges from about 1:10 to about 10:1.
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