ANTI FOAM FUEL ADDI TIVES Field of the Invention
[0001] This disclosure relates generally to fue
additive concentrates. More specifically, the
present disclosure is directed to fuel additive
concentrates that are effective to enhance the
anti f oam performance of fuel, and nethods of use
thereof. Background of the Invention [0002]
Aut onotive lubricants, including diesel fuels, are
often used in enviANTHRAN FUEBL WDDITIVES | ubricant is
subj ect to nechanical agitation, thereby resulting in
Field ofilrerdgvenitiont he | ubri cant. Lubricant foam ng can
cause in insufficient lubrication and/or inefficient
conbustion, resulting in decreased engine |ife and/or

[0001]CT ghfedistigSire HoRESS gbndthilf A fuel ARMNS Ehric@AtrARs. More
exacerbated by the préesence of other additives in the

spedifitilly SR8 resEM Siscldiihd IORMASIER BePid; .'\)éc&fn‘&gﬁﬁéfég [hat are

Into autonotive lubricants to reduce the tendenc
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| ubricant fornmulations will require increasing
per formance demands. Accordingly, it is desirable and

val uabl e t devel op new antifoam agents that can
m&m&@@wmt |y of conventional antifoam
agents and al so work in conjunction with antifoam
agents known in the art. [0004] In accordance with
[0002he Autunoitsgriabricands dntludipgalidsid fueds, fane bftan dised weenvironments
conposition conprising (a) an am notriazol e conpound
in whichrive Isbricart esulgact tboneqitamitat bigitatfon( therabnsebutiarinYdaming of
car bonyl conmpound, and (ii) an am ne conpound or salt
the luthvsa@ef L@brican@fddming Cah calis®lih insufficient ubrication 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
require increasing performance demands. Accordingly, it is desirable and valuable to
develop new antifoam agents that can function independently of convent.ional antifoam
agents and also work in conjunction with antifoam agents known in the art.

[0004] In accordance with the disclosure, there is provided a fuel 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):



1 NH2 H NHR (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 dispersant, wherein the ratio of (a) to
(b) ranges fy@m about 1:10 to about 10:1. [0005]

Anot her aspect of the dlsclosure provi des a fuel

conmposi &i,0on maj or anount of fuel; and a
m nor 'ﬂ%!m {fo?“g ﬁ\gggl tiveyconposition conprising
(a) an amnotriazole conmpound conprising the

whef@R® istléI(—:F!ifté’@I %Fn ﬂ’fe driolip 2on¥idiRs 8f BYydFyRO4hd a hydrocarbyl group
conpound, and an am ne corrpound or salt thereof

cbnt%f 1rg<jgfrHH1| 6dt)1 Iﬁé BbNI{' 1@03%%% wher E I&té& from the group

ted rom-t group consi ‘of a hy
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carbggn é{ﬁ%: gaf%yd% en@%?@:t &rg&?é%é§B%Waa{) (\Np&rem the ratio of

hydr ocar byl - substi t ut ed sucm ni m de di spersant,
(a) tW@r@PﬁeQ fremyahqw 1610 tqahowt dOib) ranges from about
1:10 to about 10:1. [0006] A further aspect of the
[000§] s c Amothas aspedt efdbe discinshmipiidespr brel agmpogition comprising a
anti f oam performance of a fuel conprising: conbining
majar amegott ol fulirdancbd nfinedl amawmat f annadditiveacorupdsitifn @mprising (a) an
addi tive conmposition conprising (a) an am notriazole
amirkdnain domponid témpeising@hd enrkionpredut eeti) ahybiotamyl carbonyl

hydr ocar byl carbonyl conpound, and (ii) an am ne
comBOIRE WAd (RY arf ahind BSMBBIN®br §Af tRekdbf(of Yormula (1)

4
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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 hydrocarbyl-substituted succinimide dispersant, wherein the ratio of
(a) to (b) ranges from about 1:10 to about 10:1.

[0006] A further aspect of the disclosure provides 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 aminotriazole compound
comprising the reaction product of (i) a hydrocarbyl carbonyl compound, and (ii) an

amine compound or salt thereof of formuia (I)



2 NR1 NH2 4 H\HR (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 consisting
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 thegmatio of (a) to (b) ranges from about
1:10 to about 10: 1. [%007] Addi ti onal enbodi nents and
advant losure will be set forth in
part |qgﬁﬁ"%% g“%gescruptlon whi ch fol |l ows,

and/ or can be Iearned by practice of the dlsclosure

whetdin R5|sts%Ié?§edJﬂgﬁ{ t‘ﬁbcﬁ?guﬁ '&Qﬁs@ﬁﬁgroiti‘ﬁ vé 69%@% hydrocarbyl group

general description ‘and | owi hg et ai l
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caroGf koS (b 8 oc DYl PO SIS WaPeIases MPRTeih the ratio of

of the enbodi nents when considered in connection with

(a) tg () rangempamabayt i Ylioebout A0 whi ch: FIG 1
illustrates test results of Fuels A and B, and FIG

[0007] i | Additioaakeembodiments and advarfages slibe slisCleaude Bill be set forth in
DETAI LED DESCRI PTI ON OF DI SCLOSURE [ 0009] The present

part i theldesailed degdcaiption which foliteds, ahdiVdricae beoleaardriat gractice of the
conpri sing an

disclosure. It is to be understood that both the foregoing general description and the

following detailed description are exemplary and explanatory only and are not restrictive
of the disclosure, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] Various features of the embodiments can be more fully appreciated, as
the same become 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 Fuels A and B; and

FIG. 2 illustrates the test results of Fuels C and D.

- DETAILED DESCRIPTION OF DISCLOSURE

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

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



am notriazol e conpound conprising the reaction
product of a hydrocarbyl-substituted dicarboxylic
acid or anhydride and an am ne conmpound or salt
thereof. 3 [0010] As used herein, "mddle distillate

fuel” is understood to nean one or nore fuels
sel ected fromthe group consisting of diesel fuel,
bi odi esel, biodiesel -derived fuel, synthetic diesel,

[0010§t fAléQJs%d HEREIRS SRRIdIcCdiSHRlte fues! lshhaéﬁs@cﬂ)d’\ﬂotrﬁean one or more
oxygenates for particulate control, m xtures

fueld %@%@%{W@g% %Sbuseggﬁ éfl ﬁ@@élg?% dBilggleefggf b did@NBerived fuel,
o BT TH  Syhsprice
o bR S L 80 SR et b oo,

about 10%to about 20% fuel derived from bi ol ogi cal
used;pefieb sbiodiggel s andersiogd te maas: dipselfeelcopIPrisig fb'@' derived from
derived from bi ol ogi cal sources such as ol eagi nous
biologiged spurices. xampbpectaiheduiddle dishifatefus car ephia@dmup to 30%, for
seeds, and the like. The seeds can be submtted to
exargplierftb’rm gbaufidll.6% wadboarh B0%x suealks &b dront akautrfdit $o aeout.20%, fuel
Wi th n- hexane) in order to extract the oil, which

deriveainipsrh $esloditalBowesds. des of saturated and unsaturated
(rmono- and poly-unsaturated, in mxture with each

[001@? herrheluﬁudereqmntalt@ﬂﬁei cé#e BERRVEd fBnd mslo'%ﬂ!a%blﬂ@es such as
eagi nous seed) 2 fatty acids e oil can be

oleagfg‘\gg%%{s&ﬁ’s G &Jm&& Qﬁés%%dagﬁqﬁﬂér”é oBhAcess, »aridthe like. The

0 renove any possible free fat’s
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commonly referred to as biodiesel.) [0012] As used
unsaigatgch(mens andaly-H)eRBEHRHYD "@‘P‘B{@W“Breac Wi RJc Ky Bjppertions

is used inits ordinary sense, which is well-known
depanglinthor thessalected dlardinmisseed) Speifaty asids.i The efl sap be
subrrﬁi?tec?l1 to a filtration and refining process, in order fo remove any possible free fats
and phospholipids present, and can be submitied to a transesterification reaction with
methanol in order to prepare the methyl esters of the fatty acids (fatty acid methyl
esters, also known as “FAME” and commonly referred to as biodiesel.)
[0012] As used herein, the term “hydrocarbyl group™ or *hydrocarbyl” is used in its
ordinary sense, which is well-known 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. Examples of hydrocarbyl groups include:



group having a carbon atomdirectly attached to the
remai nder of a nolecule and having a predom nantly
hydr ocarbon character. Exanpl es of hydrocarbyl groups
include: 4 (1) hydrocarbon substituents, that is,
aliphatic (e.g., alkyl or alkenyl), alicyclic (e.qg.,
cycl oal kyl, cycl oal kenyl) substituents, and
aromatic-, aliphatic-, and alicyclic-substituted

ar Qe Foc%lf'@&ﬁ 'shB%éntsaﬁihaYiells' hrﬁiéCLég B3 tdrt MRE™VE), alicyclic

mhereln the ring 1s conpleted t rough “anot her

g herﬁioatuﬂgan c %!:Hyeg I‘)Cs?gs itué!\flﬁ Séigftérb Itutall%patlc- and

[cgglfﬁrg sﬂﬁﬂgé @%{%%ﬁ Blaﬁ%erbtﬁ pgs weﬁié{e' ct:yu ﬁc tSHBStltuentS wherein
context of the des n herein, do no ter
or BBo PGl COMARIFE cHFBah sanstaarn perier & e’ Figlepule (e, two
(especially chloro and fl uoro) dr oxy, alkoxy,
ne'&t&véﬁtt@ntsanowth%ﬂ‘@apﬁ@ allwcﬂ!r:@adlﬁal¥ roso, and

sul foxy); (3) hetero-substituents, that is,

s U3 tsubstittes Wyidedearhn sabsidvents, mq@riedeubﬁ'ﬁmmty containing non-
hydr ocar bon character, in the context of this

des@rogearbom graupd whithoirhére thwtext afathkatescripiion hegimrdo not alter
chai n ot herwi se conposed of carbon atons.

Hether preabmiifantiyn Gl eideaiionl Biibstitdatde@.g.NiHdl®gespeddly chioro and
enconpass substituents such as pyridyl, furyl,

t rﬂtﬁfr‘&)‘ hydrsty] AkERAZ ?ﬁé’r’capt’onaﬂ?!ﬁ?érééptonﬁltrﬁoﬁﬁrogaaéhd sulfoxy);

of as a further exanpl e; no nore than one

no(% Iﬂg r&5ab Ueﬁt‘ébﬂdttléjesnL{bﬁWuEh‘g%hl%e\?;ﬁr‘é h5\9|'hg a Rredomlnantly

eve en carbon atoms 1'n arb
ne enb ther wi || n rocarb
i i R TR g %%fneoa%ga other than
her ej the . term'nn amount" is erst ood to
rFaERDLit B Gl ShaT e oNos ompoRst 53 GEDOMEtqs.  Hetero-atoms
exanpl e from about 80 to about 98 wt. % relative to _
t Heclpde Hulfiiei Ypgesf nitFRgeso ARgsERGAIMPastheiEplitienis such as pyridyl,
used herein, the term "m nor
furyl, thienyl, and imidazolyl. In general, no more than two, or as a further
example, noc more than one, non-hydrocarbon substituent will be present for
every ten carbon atoms in the hydrocarbyl group; in some embodiments, there

will be no non-hydrocarbon substituent in the hydrocarbyl group.

[0013] As used herein, the term “major amount® is understood to mean an amount
greater than or equal to 50 wt. %, for example from about 80 to about 98 wit.% relative
to the total weight of the composition. Moreover, as used herein, the term “minor
amount” is understood to mean an amount less than 50 wt. % relative to the total weight

of the composition.



amount” is understood to nean an anount |ess than 50
w. %relative to the total weight of the
conposition. 5 [0014] The conpositions of the present
di scl osure can conprise a conmpound of formula (I11)
conprising the reaction product of an am ne conpound
or salt thereof with a hydrocarbyl carbonyl
corrpound Sui t abl e am ne conpounds for use herein can

[001%& W%Q%‘f tigd p%@.’eﬁ?d:&&@é@r‘éfcaﬂfcofn%r@él é‘c&’nhound of

H NHR (I') wherein Ris selected from

) S99, B S A DS s vt o
sl R Sl e onas%sm% canbe

about 1 to abo carbon atons. Such am ne
am‘%?&i’ﬂﬂ?\‘é@sc%fﬁaﬁ% ”?ﬁf@%?f fPFrBH"PdDam di nes and

am noguani di nes or salts thereof, wherein R and Rl
are as defined above. A&Eordlngly, the ami ne
conpound can be chosen fron1the i porgani ¢ salts of
ani noguani di enes apgi—gUariidi-ABBR such as the hal i de,
carbonate, bicarbonate, nitrate, phosghate, and
ort hophosphate salts of am noguani di nes and
whergira Ri igisalestedisomdbel gheireconsisting af erhyidroggpieandia iwdrocagyl group
understood to refer to guani di ne and guani di ne
contdiairig/fadrnadspt $ te hbast 1a0amogwornd] arel R] is sefected from the group
enbodi nent, the am ne conpound for the preparation of

condidiihg adﬁutdgea e Bed kY gripdioneaiking drda® BBbEL. 1 to about 20
Am noguani di ne bi carbonates are readily obtainable

carbbh %EBrﬁQ NERES bfins @Hh‘l'[b%éndQE:aﬁ ge cthéH ﬁ@ﬁrﬁ%dld’ln@s and
wel | - known manner 015] Suitabl e hydrocar byl

amirfoQUBRRe s BRRY A e bP WiEF&inHe bR R1GRE abYefR¥d SHHYEPAECordingly,
the amine compound can be chosen from the inorganic salts of aminoguanidienes and
guanidines, such as the haiide, carbonate, bicarbonate, nitrate, phosphate, and
orthophosphate salts of aminoguanidines and guanidines. As used herein, the term
“guanidines’ is understood to refer to guanidine and guanidine 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 suitabie
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 suitable hydrocarbyl carbonyl compounds inciude, but are not limited to,

hydrocarbyl substituted dicarboxylic acids or anhydrides, such as hydrocarbyl-



conmpound havi ng a hydrocarbyl noiety and a carbonyl
noi ety, and that is capable of bonding with the
am ne conpound to formthe additives of the

di sclosure. Non-limting exanples of suitable

hydr ocar byl carbonyl conpounds include, but are not
limted to, hydrocarbyl substituted dicarboxylic
aci ds or anhydrides, such as hydrocarbyl 6

substithalisLBEiRR aihgaHIeS namEambyl@Bbstituted succinic acids, and esters of
hydrocar byl -substit utéd succinic acids, and esters of

oF:18 uccinic acids. [0016] In
hyd@%ﬁ%@ﬁéﬁ%%%%é&?Eé@ﬁ&%ﬁ ggrbyl carbonyl conpound can
be a hydrocarbyl - substituted succinic anhydride of

[001%@r Mg @or(‘nlela?sgeg S tl'ﬁa @d@oé&lrbﬁl %39&:@ G ﬁhcﬁ' c%% kS ﬁydrocarbyl-

ar byl er “aver cul a

o SRS O 49310 Zgouﬁei’sﬁfga e

per meati on chronatograph (GPQ . Unl ess indicated
ot herwi se, nolecular wekghts in the present
di scl osure are nunber &deragg¢ nol ecul ar wei ghts.
[0018] In some aspects, th& R® group of the
hydr ocar byl car bonyl conp@und ¢an conprise one or
nore pol yner units chosen pfllnear or branched
al kenyl units. For exanp{LLTthe al kenyl units can
conprise fromabout 2 to abogt 1Q carbon atons. In
enbodi nents, the R2 group can CO&B}ISE one or nore
Linear or branched units chosen from
[001d] 1y MéeEeip &iie & *ydreﬁa@% |95QP PAWING & UMbRTiaMeggae molecular weight
radi cal s, pentene radicals, hexene radicals, octene
rangingdiroral aboub H00 trealeard 59@0, saich asifrom @h@utﬁﬁb@taﬂqout RL00, as
R2 group
measured by gel permeation chromatograph {(GPC). Uniess indicated otherwise,

molecular weights in the present disclosure are number average molecular weights.

[0018] In some aspects, the R? group of the hydrocarbyi carbonyl compound can
comprise one or more polymer units chosen from linear or branched alkenyl units. For
example, the alkenyl units can comprise from about 2 to about 10 carbon atoms. In
embodiments, the R? group can comprise one or more linear or branched polymer units
chosen from ethylene radicals, propylene radicals, butylene radicals, pentene radicals,
hexene radicals, octene radicals, and decene radicals. In some aspects, the R? group
can be in the form of, for example, a homopolymer, copolymer, or terpolymer. In an
‘embodiment, the R? group can be isobutylene. Accordingly, in an embodiment, the R?
group can be a homopolymer of polyisobutylene comprising from about 10 to about 60

isobutylene groups, such as from about 20 to about 30 isobutyiene groups. The



can be in the formof, for exanple, a honopol yner,
copol ynmer, or terpolyner. In an enbodinent, the R2
group can be isobutylene. Accordingly, in an

enbodi nent, the R2 group can be a honopol yner of

pol yi sobutyl ene conprising fromabout 10 to about 60
i sobutyl ene groups, such as from about 20 to about 30
i sobutyl ene groups. The 7 conpounds used to formthe

comPuRISLREPI M IhO RR hy8RIR RS bﬁfdﬁ%(i:aﬁ)beaf%}’mé&"b&%hk/%ultable
met hods, such as by convent| onal catal ytic
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hydr ocar b car bonyl co ound can be formed from
200Fﬁ§h¢%ﬁ3 tas\;eegwwdéw Gl enes (HR-PIB) having
relatively high termnal vinylidene content. As used
herein, "term nal vinylidene content” is understood
[0018) mémBoMmedsheeisl the I@%Igr@u@ off b hdrpeailly ceaibenil comporpd can be
enbodi nent, the R2 group can be formed fromHR PIB
formiee\fiamy highly reastive polyisobolidenss d HRaBIB) hamwingretatively dlighuterminal
90% and above, term nal vinylidene content. There is

vinylidegersontént! reneddhdrbe, fteduisial vinyitlenerveatdnttie unBerstood to mean
PIB, and well known HR-PIBs are disclosed, for

termﬁ%@@@flﬁlc dldhb‘lé BondabnichP- In”arﬂ-@t?lbé@iﬁ‘lenttthé REigs& S Be formed

erelnlncorporate yre erence inits
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can using any suita ods for
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leic a ﬁdrl de. The polyolefin _and anhydride
the discles R Of Woigh is harRin iR PR Ashbe Fefeianes Hbrts epigety.

exanpl e,

[0020] 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 blending a polyolefin and an anhydride, such as maleic anhydride. The
polyolefin and anhydride reactants can be heated to temperatures of, for example,
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.



about 150 C to about 250 C, optionally, with the use
of a catalyst, such as chlorine or peroxide. Another
exenpl ary net hod of naking the hydrocarbyl carbonyl
conmpounds is described in U S Pat. No. 4,234,435,
which is incorporated herein by reference inits
entirety. 8 [0021] In sone aspects, approxinmately one
nol e of maleic anhydride can be reacted per nol e of

m"@%ﬁ'&% gfr)t‘gl a_s?%%st [ I?ut ed su@m nic a frﬁ?'?ﬁeanhﬁggd%g%%tbe reacted
per Wger %fg%cﬁ%qj%t rb I,SHB %%[%gﬂ%%r@gig%%ggﬁi %gé\t]g}eéjgeulccinic anhydride
nas By 81 SbaHigh 'sﬁqc?rﬁﬁ%aﬁxs%?de%éréﬂﬁaeéﬁm% by o, g gther

fromabout 1 to about 1. 0022] Exanpl es of

aspepferthe aeight retig emﬂcl% e areepsic W@Ffﬂlﬁbyfrﬂw% gan range
but are not limted to, such conmpounds as

fromdateiad rfytosalit 3% stnihpd dfioge gbo@1bioi@at Rehyl succinic
anhydri de, and pol yi sobutenyl succinic anhydride
(PIBSA). In sone enbodinents, the PIBSA can have a

[0022}| yiEsamptisd effeydsodzsbyltcadranyhicompaunds usedal herein include, but are
vi nyl i dene content ranging fromabout 4%to at |east

not iahitad to68Gch sorapoasdsadubdetiRiylsacaihiatdnh§fites) € ¢ aladkanyl succinic
In some enbodi nents, the ratio of the nunber of

anhyRideOadd pefyReBatn sk BRRYdridef (PISYAPCRY dithe embodiments, the

noi eties in the hydrocarbyl carbonyl conpound can
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exanple, the nole ratio of the reactants can range

to aliqub B hbout

[0023] The hydrocarbyl carbonyl and amine compounds described above can be
mixed together under any suitable conditions to provide the desiraed reaction products of
the present disclosure. In an aspect, the reactant compounds can be mixed together in
a mole ratio of hydrocarbyl 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 temperatures can range from about 155°C to
about 200° C at atmospheric pressure. For example, 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



1:1 to about 1:2.2. Suitable reaction tenperatures
can range from about 155 C to about 200 C at
at nospheric pressure. For exanple, reaction
tenperatures can range from about 160 C to about 190
C. Any suitable reaction pressures can be used, such
as subat nospheric pressures or superatnospheric
pressures. However, the range of tenperatures can be
thandétmogéfégﬁc {)tregghlreh(’ﬁ?e @aﬁﬁ&gcﬁw Bé%ahﬁb‘?i S35t & Egribd" of time within
carri out at ot her than at nospheri1 c pressure. e
t C be carri out f eri.od of tine
the {E8 of BBiiEl e B U LB s, FRETaRRE B frayon eg about 2 hours
tgc%'gfeﬁably, within the range of about 2 hours to
to abB G Wfours. [0024] Wthout desiring to be bound by
theoretical considerations, it is believed that the
reactjon product of the am ne and hydrocarbyl .
roozal 5 oL 6R50A 0 e band Bt herisa OB BRI DR ssaRligved that
as a bis-amnotriazol e conpound of forrmula (Il11): H
the ngactipn prqduciefipe Amine gpa| hidrocarHcar onybconmspynd is yan
i ncludi ng tautonmers and enantioners thereof, wherein
amirR@ridznde eompotied, such rasgebisrahieotriazolewesnnghaundasfgomauia (I11):
from about 100 to about 5000, and conprises from
about 40 to about 80 carbon atons. In an enbodi nent,
R3 is a polyisobutenyl substitdent, for exanple a
pol yi sobut enyl substitugnt forned,from HR-PI B havi ng
at | east about 60%:3 sugh as about, 70y0to about 90%
and above, term nziL:vi n {\i\dene cojitenf. The reaction

HN N+ CH——CH,NH NH,
'3
R (I

including tautomers and enantiomers thereof, wherein R® has a number average
molecular weight ranging from about 100 to about 5000, and comprises from about 40
to about 80 carbon atoms. In an embodiment, R® is a polyisobutenyl substituent, for
example a polyisobutenyl substituent formed from HR-PIB having at least about 60%,
such as about 70% to about 90% and above, terminal vinylidene content. The reaction
product can contain at least one aminotriazole group. The five-membered ring of the
tfriazole is considered to be aromatic. The aminotriazoles can be fairly stable to
oxidizing agents and can be extremely resistant to hydrolysis. It is believed, although it
is not certain, that the reaction product is polyalkenyl bis-3-amino-1,2,4-triazoie. 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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product can contain at |east one am notriazol e group.

The five-nmenbered ring of the triazole is considered

to be aromatic. The ami notri azoles can be fairly

stable to oxidizing agents and can be extrenely

resistant to hydrolysis. It is believed, although it

is not certain, that the reaction product is

pol yal kenyl bis-3-amno-1,2,4-triazole. Such a

od : y Lo _

[002\%1 Wés;?;%?ér 8t the ;?rﬁ@ﬁt%ééf@él%e,m@ t&llﬁlc;s'ée%?n&%ﬁ%%\%cag% comprise

thint ange of about 1. %to about

. ; e e gt

1.2, 4l BRE e o U iR REC e pdvan PirEBliple, thg gompositons

1,2.4 triazol ot her. .than the triazol es descri bed
Ca“5&@@@1”%%59%9§ﬁ%ﬂ@giéﬁé conpositions can include

triazoles of formula (1V): R /NN R7 N N (IV)

wherein R6 and R7 are indgpendently chosen from

hydr ogen and hydrocar byl Rgroups, with the proviso

that at |east one of R6 @and R7 is not hydrogen.

Exanpl es of hydrocarbylLngroups include, but are not

limted to, C2 to C5@7l'i near, branched or cyclic

al kyl groups; C2 to C50 linear, branched or cyclic

al kenyl groups; and substityted or unsubstituted
aryl groups, such as phen ups, tolyl groups and

xylyl groups. A comrerci@lly ai |l abl e exanpl e of
such triazoles includes Ingangf(r) 30 (avail able from
Ciba of Tarrytown, NY.) | The (Bf)scl osed

conpositiqgns can also include triazoles of fornula
whereln R® and R” are independently chosen from hydrogen and hydrocarbyl groups,

with the proviso that at least one of R® and R is not hydrogen. Examples of
hydrocarbyl groups include, but are not limited to, C, to Csg linear, branched or cyclic
alkyi groups; C» to Csg linear, branched or cyclic alkenyl groups; and substituted or
unsubstituted aryl groups, such as phenyl groups, tolyl groups and xyiyl groups. A
commercially available example of such triazoles includes Irgamet® 30 (available from

Ciba of Tarrytown, NY.)
[0026] The disciosed compositions can also include triazoies of formula (V):

R‘IU
N

N
N
/

N
\

/TR
S V)
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RLN N /NR6 RO (V) 11 wherein R8, R9, and R10 are
i ndependently chosen from hydrogen and hydr ocar byl
groups, with the proviso that at | east one of R8 and
RO is not hydrogen. Exanpl es of hydrocarbyl groups
include, but are not limted to, C2 to C50 linear,
branched or cyclic alkyl groups; C2 to C50 |inear,
branched or cyclic al kenyl groups; and substituted or

whe\'ﬁlﬁ lt’?s RP Laf R OaJ Iin Rentl F%gsfrcﬁ'? ﬁ?éﬁloggﬁ %Bshyd rocarbyl

gr'oups and gr oups.
gro@%n%)@ﬁe Bﬁ)@ t ongilt Igé%u(ﬂ\% %fﬁﬁ:%hoaﬁg Ear#oqgl léogéarno Examples of

nydRy) Grouos qugq%ﬁ,%ﬁ S {%@agﬁgo {5’?‘03@%@{ %r%échsé‘écgr cyclic

avai |l able frogm G ba of Tarrytown [0
a'kytﬁ f@é‘@ﬁt%ﬂ%@@éﬂ%@e G"’%tﬁ'h%ﬁrw@ﬁsa'k%fﬁ" grapse Bﬂ% ﬁPE%'tUted or
addi tional antifoam agents in addition to the 8
unsuhatifided eaz graupso fpeiuAs Shaey areursd telyareups aed adyrgroups. R and
silicone- based antifoam agents, such as pol ydi net hyl

R® cahlcormmise fumdtipaahgrioups ) suchres hqioggmlcatttwdyi hydtaxykasino, nitro,
pol yacryl ates and pol ynet hacryl at es,

sulfératergtdupls; aid fHeOIWeO-(demmér@iallwa\lrailablmnqales of il teiazoles
thereof, and the like. Non-limting exanples of such

lncwét E'rdé?ﬁé‘t@ﬁﬁ@ﬁh@ irgbhet@®i43¢a081Rsblé froml Oba ®f TRl Rwr NS,
Nos. 3, 166,508 and 5, 492,638, the discl osures of

\Nhl ch are I ncorporated herein by reference in their

[0St mbre%ml%l&édc&ﬁ?bélﬁﬁsecarﬁﬁ% £8amidg eatifional antifoam
I hcl ude, for éxanple 82 (avail able from Chentura

agert®'iP ad@tion ¥ #2 £RIHo¥iale dompounds described above, including silicone-

based antifoam agents, such as polydimethyi siloxane, polyethyl siloxane, polydiethyl

| siloxane, polyacrylates and polymethacrylates, trimethyl-triflouro-propylmethyl siloxane,

mixtures thereof, and the like. Non-limiting exampies of such antifoam agents 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 exampie, Y14182 (available from Chemtura Corp. of

Middlebury, CT.)

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

the total weight of the additive concentrate. The silicone-based antifoam agenis can
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[0028] The presently disclosed am notri azol e
conpounds can be used alone or in conbination with
suppl enental antifoam agents. The am notri azol e
conpounds can be wused in an anmobunt ranging from
about 0.1 wm.%to about 50 wt.% such as from about
2.5 wt.%to about 10 wt.% for exanple from about 5
.%to about 10 wt.% relative to the total weight

usecan ﬂwEQaﬁ'é’éjbf At @Oﬂﬁ@% tPSout Bet & éu&Pé@al@é\.ﬁ% wt % to about
anti f oam agents can used in the range of about

5w.%to
3.5 Q%%U%Ia@%ﬁmﬁg%{h ?QITII s/{?etht%o%ataﬁe to?Q#ﬁtrzﬁe ht ofothe
additive concentrate. [0029] In sone aspects of the

[oozglese;ﬂtso%égéﬁ& §f tg!r-:-gﬁ %’énﬁ‘d &E&%ré YL RRIBRAS rlidi Whpositions

n conprisera

can génwggl?%gn aplﬁ?ﬁﬁfg’r %intp%esr %rgﬁh%%?ntggmg §& spersant Suitable amine-
ro arb | -substituted succin di spersants

contgire ReeTho B SRR IR DA oo ] SBE A edIRide dispersants.

well known in the art and are described, for
Suitahle myf@carhyl-suisstitpigd sugeininides 2rawsll knewn i el At ane are
of which is incorporated herein by reference in its
desagibedr tor gxanp30] UAS RateNohé[482856hthetdiselosure of which is
"succinimde" is meant to enconpass the conpl eted
incorpeeattd hergin bYuelerémaninrigaattirely. bet ween an am ne and a
hydr ocar byl - substituted succinic acid or anhydride

[0030Pr |ask@eaURredinitee 8t BlucHBiniBeNis)meditdo bRicompassitd completed
to enconpass conmpounds wherein the product may have

reachith Eﬁ)dt@f‘%ﬂreéé‘ﬂldn bétpeagem ARirdshd 4 H?%sb%r‘b??subs’ﬁhﬂ?d succinic
['in re

age of the type that results from ction o
oo P MR sl KL el plors

com@?@ﬁj ;\%v éj{%irflt%&pggg h%%?%cgq, Bgﬂﬁgggg?rglaqe%a addition to the

ecul | ei.c anhydri de. Reacti

imide dpkRge JP%QR%&‘QBW“&%%’@ the regEHRN ol coRtst wgﬂmine and

an anhydride moiety.

[0031] Suitable hydrocarbyl-substituted succinic anhydrides can be formed by first
reacting an olefinically unsaturated hydrocarbon of a desired molecular weight with
maleic anhydride. Reaction temperatures of about 100°C to about 250°C can be used.
With higher boiling olefinically-unsaturated hydrocarbons, good results are obtained at
about 200°C to about 250°C. This reaction can be promoted by the addition of chiorine.
[0032] Typical olefins include, but are not limited to, cracked wax olefins, linear alpha
olefins, branched chain alpha olefins, polymers and copolymers of lower olefins. The
olefins can be chogen from ethylene, propylene, butyiene, such as isobutylene, 1~

octane, 1-hexene, 1-decene and the like. Useful polymers and/or copolymers inciude,
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Wth higher boiling olefinically-unsaturated

hydr ocar bons, good results are obtained at about
200C to about 250C. This reaction can be pronoted by
the addition of chlorine. [0032] Typical olefins
include, but are not |limted to, cracked wax ol efins,
linear al pha olefins, branched chai n al pha ol efins,
pol ymers and copol ymers of |ower ol efins. The

but &e ydt Miited o b{olyggfeﬁﬁgné rgSHWtﬁftn’é'rYéseBSI’yls%bﬁféWeeéﬁrylene -propylene

ut ene suc I 'sobut'ylene, 1- octane 1- hexene

copc}lg Fllzé}‘l% Pﬁﬁtgler%fogﬁﬁzﬁ%rg rgﬁjg b 3 é?:'?@ﬁ{?%ne copolymers,
ethygeﬂ%ﬁrgogg 1 ')é %{5{; jﬁ%po ylefgylufa(negel sobut yl ene
[003 ﬁ&%g?a%pa ﬁw%ﬁf'*@?sﬁé@ﬁl&%%ﬁ%ﬁisféeﬁ% Rudropagykpubsiituted

an asgect t he hydrocar byl substituents of the

sucqiyig eeoydninas-cadasa deriMasdTon lpatsne ROIWRRT fordeampds pelymers of
derived from butene polyners, for exanple polyners of

isobiytEngt Pudalle pdhiisakhitengsoloy L'se bereimnsiuderthosefoneedifrom HR-PIB
i nclude those formed from HR-PI B having having at

havihg &gvinglax idasbQRouisaish, suchadsoalhoul 904 o atout ©090MMdadove,
above, termnal vinylidene content. Suitable

termipedl YinSAie et fie G2 B UMl n%isb@ﬁt@n@é eafirRilidesthoge beﬁ!red using
catal ysts. The average nu nol ecul ar wei ght of the

r |
BF, E&%ﬁ%}% ngwé awgﬁ]é g@ﬁﬁf{& 1iBBculdA¥ighV 8l tnd h\ygﬁ%afﬁw 198bstituent can

vary[({y%g]i\%%tr%%%o?ml&aﬂgﬂ ?rp 2!?)0?[ 60 %c@g from about

[MTcre an na
can be e e ch as maleic aC|d,
500 (b 'té%§9| g dRigm ﬂPeﬁydePﬁjart aric acid, itaconic

aci d, |tacon|c anh drlde citraco .acid,

[0034] ; | £phpwig reRcianatherdhan mﬁ'%wéeﬂugr'% ¢/ heeBIRloyed such as
anhydri de, dinethyl mal eic anhydride, ethylnmaleic
maleie pgid, furmaricadidemalicasidi @ﬂaﬁ@fe\yldnﬁa@ruc aeifl ditacehie anhygride,

l'i ke, including the corresponding acid halides and
citraconieacal, civlagonic ambydride, mesaconic acid, ethylmaleic anhydride,
dimethylmaleic anhydride, ethylmaleic acid, dimethylmaleic acid, hexylmaleic acid, and
the like, including the corresponding acid halides and lower aliphatic esters.

[0035] The mole ratio of maleic anhydride to olefin can vary widely. It can vary from
about 5:1 to about 1:5, for example from about 3:1 to about 1:3, and as a further
example, the maleic anhydride can be used in stoichiometric excess to force the
reaction to compietion. The unreacted maleic anhydride can be removed by vacuum
distillation.

[0036] Any of numerous polyamines can be utilized in preparing the hydrocarbyi-

substituted succinimide dispersant. Non-limiting exemplary polyamines can include
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[0035] The nole ratio of maleic anhydride to olefin
can vary wdely. It can vary from about 5:1 to about
1.5, for exanple fromabout 3:1 to about 1:3, and as
a further exanple, the maleic anhydri de can be used
in stoichionetric excess to force the reaction to
conpl etion. The unreacted mal ei ¢ anhydri de can be
renoved by vacuum distillation. [0036] Any of

amifByiRhRiSe BRhMRRLREASEN) keethiiehs %rf?é?niing_(i?m?,rtht@ﬂtytéﬁ% tetramine

hydrocar byl - substitut ed sucti ni m de di'spersant.
(TERRE e SRR MO0 BRRBRI AR AR (PEAA) and heavy
| triam DETA), triet h)él ene. tetramne TE@, | .
PP e ¥ EPERTaR AR CPHEBRY 2 IR S &Y Ry|Valhylenepolyamines
comggéaénﬁg}%g(q?gw%%gg%@g%ﬁ?&ﬁg%%@g%g% su%hhaesa'yé/PA and PEHA, but
~ pol yal kyl enepol yam nes conprising small anmounts of
primpgieligpBieyawithd & meEniitregeis 7 YMamerNiray prpRs pelMolecuie,
primarily oligomers with 7 or nore nitrogens, 2 or
and mure eptansive\bramihieg theer conyestional polyvaminerorduess: ddditiesal non-
branchi ng than conventi onal pol yanm ne m xtures.
limitiad giolyamminés whith danbd utiizedah yeeparieg thé hgdrocarbybeubstituted
utilized in preparing the hydrocarbyl -substituted

succifidddighsteapi seafisatiedind) ¢ Pat 0% & 548 458 . th€alscid¥are of which
6, 548, 458, the disclosure of which is incorporated

is inclékf‘rrBS{l fodNerch ﬁﬁ F‘é’féfenicg_iri\ it8 efiflkdty.€ivan &MbBBiment, the polyamine can

odi ment, the polyam ne can Tconprise tetraethylene

com@t%g %Wagﬁ}ﬁecafﬁglnta&]&%?’@ﬁf@ an enbodi ment, the

I Spersan ncl ude' conpounds of fornmula (1V): O
R2 INf NHZ ILK \NJI ~

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

O
R2
N NH,
N
H |n
o

wherein n represents 0 or an integer of from 1 to 5, and R? is a hydrocarbyl substituent
as defined above. In an embodiment, n is 3 and R? is a polyisobuteny! 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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H n 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

pol yi 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, term na

vi nyl i dene content. Conpounds of formula (l1V) can be

[oo3Be TREGre&Hhti f&%ﬁéeﬁlsﬁerﬁaﬁé%ﬁf&)éh -ii$ HiRStdnbbtotdbout 0.01 wt. %

succinic anhy ride, such as a polyisobutenyl "succinic

o SRR, LB (ARSI Bl oA atve o s ot
o] SEGR Ao E35 A 3805, 98036 Rl ubTEpmooune

ut % to about % relative,.to the total

and aﬁpaﬁ@nh?aq A PRRARTE T s roios o 2t oSty f%{g%%%frompémt 1:10
di scl osed ami notri azol e conpound and di spersant can

to ahowit APds e4eh pp frgm aeq)utc%ﬁ%ggwtow hifopexample ¥ &ngi ng
fromabout 1:10 to about 10:1, such as from about
1:2 to about 10:1, for exanple 1:8. [0039] In other

[0038E pe bt ether asprcty pbterpresericlisdoswe, hrdisplesadgnmpositions can
conpositions can conprise a fuel soluble carrier.

comisena @il Isbibie camiebeSoth gariesucan he of varausiypss, such as liquids or
liquids or solids, e.g., waxes. Exanples of liquid

solide pé i, avaxash Exattpled uf liquie caviers intiudedbuioaremat éimited &,Imineral oil
and oxygenates, such as liquid polyal koxyl ated et hers

and 6@9%@&1[@@%0@% mehwaﬁ &ﬁll@ﬁ@iat@dﬂ BERIS (80 @%W@bglﬁo%ﬁ(yiene

ethers), liquid polyalkoxylated phenols, liquid
t
glyc@%b%éb&gmry{%%%eéi?%ﬁz Ifc‘q'ij ?ég%z?kb)%(a nglbg%mlé}"uﬂ}l@ﬂolyalkoxyiated

este%x %gegéglall?ﬁtgfag%i an | ) %ﬁd nﬁw\}\ﬁeé ﬁet%c?r |E§x?¥s“pié\§)0f the oxygenate
el BRI ﬁ% L STERE b S camer

al kyl -substituted ary {JO| yal ko&d a}t es descri be(f*l
herelg lgcorpgfegﬁ@l by feference i m its eritirety. Additional examples o oxygenate

carriers include 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 caﬁ be present in the compositions
disclosed herein. For example, the compositions can comprise supplementary antifoam

agents, dispersants, detergents, antioxidants, thermal stabilizers, carrier fluids, metal
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Publ i cati on No. 2003/0131527, published July 17, 2003
to Colucci et. al., the description of which is
herein incorporated by reference inits entirety.
[0040] In other aspects, conpositions of the present
application may not contain a carrier. For exanple,
sone conpositions of the present application may not
contain mneral oil or oxygenates, such as those

deadiV4ER0adRS, ARFIrS PEsHARGY Rnidit8 R4 blocide, Qﬁtléfﬁlﬁ@addlﬂves drag

addi tronal " optional additives can be present iIn

redu%%@ntté ‘?Hcghogdrhaﬁﬂf@%e‘aew i é}F eﬁﬂﬁ!sﬁ’ém fla;élgeanti icing

enentary
ent Sk ant i OXI dant S

addlfﬁes?%@ lkgq ?vgetrs:é,u%eéigﬁ ,rceftia 1§ faproyss, FOT:[%SIOH inhibitors, cold
ﬂow(@'ﬁ%@%\f'&ﬁi“p%éﬁpﬁﬁﬁpr@gg%ﬁ?{ Sapuste e iomethu gy Sudives,

agents, friction nodifiers, denulsifiers,
extreiAQ IPEeSSUEs agerfshwsepsity g 1 IMREPYRYS: %ﬁWﬁU@Qe“ts amine

anti knock additives, surfactants, cetane inprovers,
stabiizersosohustion intprovers, dbpdrsaﬁtmﬂpmdqﬂtiui\hemrma@r@r metal

poi nt depressants, solvents, denmulsifiers, lubricity
deadiivdidrs marker dyds, enmganc admie &ragpniccelaratocn ananganegdexricarbonyl

i nprovers, seal swell agents, amne stabilizers,

compoEs bih@ MikRipEOURISof. dh SPATeSAIPests, Gnelimpdsiions described herein
I nprovers, netal deactivators, marker dyes, organic

can Bbr‘itéﬁ‘itﬁodlﬂﬁbtvho’}@ GRGELY, BF # Gthér a%@%%’é@t 5 'in}t@/é‘bpfé%t%{]based on

conmpounds, and ni xturés thereof. In some aspects,

the tngrrh 'o?gr;e é’&’cﬁﬁvé P&ﬁje'ﬁ%fé & fu%ﬁébrﬁ@o ft?drg o‘?Bﬂ%ﬁor hfbre of the

In o aspects

abovceo%@déﬁh\ft’j?‘%i’%mgsﬂxf SR RGD 'sfgnlvé%f@ﬂg B BRBITE g Sgpounts of uel
DlengiROTRANGAE el Foiethanc e iyl sifersornd g e

bl endi ng conponents such as net hanol, ethanol,

| al kyl e and the |ike, [0042] V\henforrm tin
[°°4Si1 W&rbfwmy'aéngéh%gé?fe@%ﬂ@g OSEB FOMAOsHiops Sthe std

addi tive conposition can be enployed in anounts
additiyg eerapesition gan pgrepipYRMNRMPUNtS spifiiejent to reduce foaming in a fuel,

such as a middle distiliate 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 composition. In another aspect, the fuels of present disclosure can
comprise, on an active ingredient basis, an aminotriazole in an amount ranging from
about 1 ppm to about 5000 ppm, such as from about 20 ppm io about 5000 ppm, for
example from about 1000 ppm to about 5000 ppm. In another aspect, the fuels of the

present discilosure can comprise, on an active ingredient basis, a silicone-based
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such as a mddle distillate fuel, for exanple a
diesel fuel. In an aspect, the disclosed fuel
conmpositions can contain a najor anount of a fuel and
a mnor anount of the above-described fuel additive
conposition sufficient to control or reduce the
formation of foamin fuels, for exanple from about
0.005 wt.%to about 0.300 wt.% relative to the
antiftoﬁg'?éfgé’iﬁ iOBY aRfounPBarMIPRSIt ALt 1!pnPRCAIRE 58PS tsuch as from

uel s of present “di'scl osure can conprise, on an
cti ] | basis, an amnotriazole in an
abm%ﬁ%h%ﬁtégﬁgﬁﬁ%§ﬁégh1 about 1 ppmto about 5000 ppm
such as from about 20 ppmto about 5000 ppm for

[004%6‘”'@#1 Snf){hg%%’?eoc‘#tthé%qg?ém&}(}i%lé&%%ep&%qpo%ﬁm sIch comprise, on

ot her "aspec he~fue présent’ di Scl'osure
can conprise, on_ap active ingredient basis
an agfiye {gFAiebiag™ 7 disRS P 20RO Faneag sam oyt 20 ppm to
fromabout 1 ppmto about 50 anb such as from about
abouyt PPIPPD. guefLEs i@"b%ﬁ’”t[w 98 %W&Q%?prﬁ’sfﬁé gxamplgdrom about
presently disclosed fuel conpositions can conpri se,
100 pam terabast BO@ pphyrladispacishuiers a eardersis @mpiayed, theyfuel
anount rangi ng fromabout 20 ppmto about 300 ppm
compositiomscdm contaibpot adtagipeningredieotst be3H) apmmodrdrof the carrier
exanpl e fromabout 100 ppmto about 300 ppm In

rang@Rpieiaboen enditccalisdutelnoi mg ofphoieegder kdef fueklsuch as about 5 mg
conpositions can contain, on an active ingredients

to af 159, m@of aamiENbePkg bifiet aThé BEtive inG@iditht basieRides the weight
ng to about 100 ng of carrier per kg of fuel, such as

of (iARRYEctEd TBmpbRe AR UEs oeBitdPwilfh a8 rEmahiReih the aﬁﬁifofaglfégent as

. i
e active I ngredl ent asl s excludes tfie wel g

prodﬁisgd YRS %@8& eﬂ}c:ﬁ@%ﬁl&?%% mﬁsagl ;P%ugﬂ t}éé? r%?%pttérr? OIof the antifoam

remalning In a a oduce

se nd (ii), sal vent i f. any, ed in the . .
agenfefies Soindorana s itbeddsLait nedthbiadiRi o iy, g carrier is

after its formation but before addition of a carrier,
employed. carrier is enpl oyed.

[0044] The additives of the present disclosure and optional additives used in
formulating the disciosed compositions can be blended into a base fuel individually or in
various sub-combinations. In some embodiments, the additive componentis of the
present disciosure 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 blending time and lessen the possibility of

biending errors.
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[0044] The additives of the present disclosure and
optional additives used in fornulating the disclosed
conpositions can be bl ended into a base fue
individually or in wvarious sub-conbinations. In sone
enbodi nents, the additive conmponents of the present
di scl osure can be blended into a fuel concurrently
using an additive concentrate, as this takes

00481V anthaGelonpiitBins & the Braaght Sistibsiredaf HROAMRIRBIRAS th
[ ?f or ded %y C‘t hﬂc;t%éonbl nat i gn of i ngredrleent S when in ©

operaflén B? B@h‘gtat‘i’ﬁhaﬁ?ggﬁ%]‘é&ﬁ?@%@%r @ﬁﬁee m &le&rilhl erﬁ)wer

concentrate can essen t

oS e BB ) B bS] S o
engiagglggqec? g%gf’h%srtngge@? géﬁﬁmﬂgggzgg &h Satga 8 C%]uipment military

generation installations, in punping stations,
veh:glgg e}"Cfi’nd ambul at ory di esel engines (e.g., engines
used as prinme novers in autonobiles, trucks
road- gradi ng equi pnent, mlitary vehi cl es, etc. %ﬁ
[004FE)04@} an @spgcta ts proviged 3 mepagaf HBBTQYINg:thR Gntifram
I mproving the antifoam performance of a fuel
perfgorancegif agfuehsampriting paovidingra aayanmmant pikie], amdd ainor amount
m nor anount of an additive conposition conprising:
of ar{ ajldidve apmpositio@zomerisiogpound conpri sing the reaction
product of (i) a hydrocarbyl-substituted
di carboxylic acid or anhydride, and (ii) an am ne
conpound) @h amirotiidzie ebnpouhdr campgrising tHéRredctibn product of (i) a

hydrocarbyl-substituted dicarboxylic acid or anhydride, and (ii) an amine
compound or salt thereof of formula (1)
E;%@;
MH—C—NH—HNHR n
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 hydrocarbyl-substituted succinimide dispersant; |
wherein the molar ratio of (a) to (b) ranges from about 1:10 to about 10:1.
EXAMPLES

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

disclosure. - In these examples as well as elsewhere in this application, all parts and

19



NHS -NH-N KR (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 di spersant; wherein the nolar ratio of

perdeflade® rébyhvaigifsurliétotbabiée hidldité® RROwtent@dkhat these
EXAI\/PLES [ 047 The follow ng exanples are

exar‘nHe%%\tré ‘Ebln‘éepr@geﬁtéB L tﬁéﬁp 4 f'TFﬁﬂstti%tleﬁ oh[i/ean are not intended

sclosure.” 1 n these exa s as wel as e ere

to Ilrbf?ltﬁ'e Qﬁﬁ 'é‘ﬁfué ﬂpvenfl{glrlu d%ﬁfo%éd?t fhin 19 per centages are

ess otherwsein |cated It is intended
that these exanpl es are being presented for the

purpose of illustration are not intended to
limt the scope of the i %M’ldl scl osed herein.
VEL A 950 cul ar
IOOW AT niBhee e e e daLuRgB P UiEeY Sieanispmnydride was
ojl slurry am noguani di ne bi car bonat e

heat(esa@@? E%asA%ewéwrw\ﬁé@nanowW'n@P@aﬁ@n% (AGHE) was added over a

m xture was heated under vacuumto 160 C and hel d at

45 mingle periedpdiet mipdureoyasairaied engdelyasuuretelfdi @ and beld at that
and carbon di oxide. The resulting mxture was

temparhtuee &xt.ablout 6 hooed, irewedingwrataoand baibeg didxide. etihdyesuiting
theory, that the resultant mxture conprises an

mixterd wad filteraal ¢ iadelleaey, wWiradutssiag Mmit8®4hedry, thaethe resultant
foll ow ng exanpl es, various base diesel fuels were

mnxtﬁn@acébrﬁ;ﬂiﬂésréﬁﬁaﬁﬂﬁdﬂlaz\bﬂ!é@Hésc%FB@dtHéféﬁm as described in
Table 1, including the am notriazole m xture

descrlbed
[0049] In the foliowing examples, various base diesel fuels were each combined with

various additives as described in Table 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 Fuel C Fuel D
Dispersant’ 4210 | 4210 | 4210 | 42.10
Aminotriazole Antifoam Agent 0.00 5.00 0.00 5.00
Solvent A” 20.00 | 20.00 | 7550 | 75.50
Solvent B” 132.00 | 132.00 | 103.90 | 103.90
Siloxane Antifoam Agent 8.00 8.00 8.00 8.00
Demulsifier A 3.00 3.00 3.00 3.00
Demulsifier 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 soivent
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above, to produce fuel formulations that were

eval uated for foam decay as described below Table 1
Additive (ng/kg) Fuel A Fuel B Fuel C Fuel D

Di spersant 42.10 42.10 42.10 42.10 Amnotriazole
Anti foam Agent 0.00 5.00 0.00 5.00 Solvent A 20.00
20.00 75.50 75.50 Solvent B 132.00 132.00 103.90
103.90 Sil oxane Antifoam Agent 8.00 8.00 8.00 8.00
Dermul sifierA 3.00 3.00 3.00 3.00 Demulsifier B 3.00
3.00 3.00 3.00 Reaction product of PIBSA with
trlethylenepentan1ne (TEPA) at a 1.1 nole ratio.

I 0 L t
[OOSF!) %}ﬁ ‘._s ﬁ‘ﬁg%hﬁ)%&%ﬂég Az%rér?gfirgﬂs Igléig’%%nﬁgah%sgﬁfg%aratus a
nt| tus del acce
wid 36?0 & inethosErof Rettriing e e shelerieo e Aitesdl fuet
Essentl ally, a 100nL sarrpl e of diesel fuel was
Essemﬁaﬁbt%aOWL&awi%pfawﬁsgrfegls\ﬁ?%mﬂw Aty congtant pressure (400 mb)
fixed height (245 mm) into a 250 nL test jar. The
fromepfixeghheight @45 anmi indo pchH mprieshiake dT eedlapee §necef thedoam
recorded. The collapse tinme was cal cul ated as the

produoedhwers measelegiparetrdsotdesk nThdh eoflaphe tisenphe célicniasdtbas the total
injecting into the test jar and when the visible

time Sifsaddadveémahbrehe sampas ftishddieking,nts eientdshjar and when the
Figure 1, Fuel B (conprising the am notriazol e
visibl8 SirfHc®)of the fuel appeared.
[0051] As seen in Figure 1, Fuel B (comprising the aminotriazole mixture)
demonstrated reduced foam decay times across Days 1, 8, and 15, as compared to
Fuel A. For example, Fuel B demonstrated a foam decay time that was a full second
faster than Fuel A on Day 1 (Fuel A = 2.43 seconds; Fuel B = 1.43 seconds).
Furthermore, Fuel B demonstrated a foam decay time that was more than ftwo seconds
faster than Fuel A on bay 8 (Fuel A = 8.17 seconds; Fuel B = 5.47 seconds) and
exhibited a similar time difference on Day 15 (Fuel A = 9.1 seconds; Fuel B = 7.07).
[0062] Moreover, as seen in Figure 2, Fuel D {comprising the aminotriazole mixture)
demonstrated reduced foam decay times across Days 1, 8, and 15, as compared to
Fuel C. For example, Fuel C demonstrated a foam decay time of 1.47 seconds,
whereas Fuel D demonstrated a foam decay time of 1.43 seconds. Furthermore, Fuel
D demonstrated a foam decay time that was more than a second faster than Fuel C on
Day 8 (Fuel C = 6.03 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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denonstrated reduced foam decay tines across Days 1,

8, and 15, as conpared to Fuel A For exanple, Fuel

B denonstrated a foam decay tine that was a full

second faster than Fuel A on Day 1 (Fuel A = 2.43

seconds; Fuel B = 1.43 seconds). Furthernore, Fuel B

denonstrated a foam decay tine that was nore than two

seconds faster than Fuel A on Day 8 (Fuel A = 8.17
comESGﬁ’&déﬁe driRtivBantifeafh/agafs. nﬂ%&orﬁl?%'ly e bEI!éV%@ tﬁat the antifoam

ue :

simlar tinme difference on Day 15 A=
age@g%%rﬁgrlg%?helﬁg %gn B %ﬁge&%ﬂm%ﬁ(@ ;ﬂr?xlfz gggﬁgﬁ'ﬁﬁéﬁdrﬂ'lance of
m xture) denonstr at ed reduced f oam decay ti nes
Scr oss Days 1, 8, and 15, as conpared to Fuel C. For
exanpl e, Fuel C denonstrated a foam decay tine of

oosby 8oy 850 S SR FEARF RS O e, e

denonstrat ed fo ti s nor e than
SingUBE BTS2t an. g M dnCg BL&??%G? 5 expESRRly and
seconds; Fuel D = 4.7 seconds) and exhibited a )
uneayivegadly limiteg to gne refessnte T&ws&w exampley &éfereneeo jan antifoam
seconds; Fuel D = 6.03). Thus, as shown by the
ageritbinehoies dwe xa mpire gifférent antioamsgentm sAe vt helieiry thanterm
di scl osed am notriazole 21 conpounds are effective
“inclatié drabits geenhaticalvadants g yntended 1o Heehorelm@dinghainctt thet
antifoam agents as described herein can be effective
rec:t[ﬁﬁéns gg‘i&irﬁé{ ing liéthe nebid fheaRcRridrosiRsEikefitenid i@kt can be

fuel

It is noted that, as used in this

subs?iﬂ?c%dfo'r%éHéd’fbn%qlsﬁébeit@rHQended cl ai ns, the si ngul ar

he, " include pIuraI referents
unless expressly and wunequivocally limted to one

[0054ﬁ PEhe gl h’gﬁseé Bf thf?‘%igst]lifcatbﬁfa‘ﬁﬂ gégﬂ?% clﬁﬁns unless otherwise

oam a I nc two or erent

indic éad faﬂ%mgﬂ%ﬁ_ﬁggpre%mgscﬁ% ﬁése é%écérﬁ?%esg&gﬂrfxgeﬂl%ydﬁd other

nan liT'I tin .SucC
numerlcal values used in

specrg' cation 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
ctaims 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 to the scope of the claims, each

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

significant digits and by applying ordinary rounding techniques.

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

modifications, variations, improvements, and substantial equivalents that are or can be
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recitation of itenms in alist is not to the exclusion
of other like itens that can be substituted or added
to the listed itens [0054] For the purposes of this
speci fication and appended cl ai s, unl ess ot herw se

i ndi cated, all nunbers expressing quantities,

percent ages or proportions, and other nunerica

val ues used in the specification and clains, are to

preseftiy 0ARredPatsanR t0GppTBhts iof StHels Skilled MSthaR#e A rdingly, the
the term"about." Accordingly, unless indicated to

appéiifed &?i‘iﬂsr & Hied 8 JAURB !cﬁﬁ'be%ﬁ%{%%&ﬁt@h?é@f& QmPFe}:\ce all such

the follow ng specification an alns a

ot BRSSO 1 SR AR o

present disclosure. At the very least, and not as an
attenpt to limt the application of the doctrine of
equi valents to the scope of the clains, each

numeri cal paraneter should at |east be construed in
I'ight of the nunber of reported significant digits
and by applying ordinary roundi ng techni ques. [0055]
VWi | e particul ar enbodi nents have been descri bed,
alternatives, nodifications, variations,

i nprovenents, and substantial equivalents that are or
can be 22 presently unforeseen can arise to
applicants or others skilled in the art. Accordingly,
the appended clains as filed and as they can be
amended are intended to enbrace all such
alternatives, nodifications variations, inprovenents,
and substantial equivalents. 23 WHAT | S CLAI MED | S:
1. A fuel additive concentrate conprising: (a) an

am notri azol e conpound conprising the reaction
product of (i) a hydrocarbyl carbonyl conmpound, and
(ii) an am ne conpound or salt thereof of
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formula (1) NR NH CHNHR (1) wherein Ris selected
fromthe group consisting of a hydrogen and a

hydr ocar 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 fromabout 1 to about 20 carbon atons; and
(b) a hydrocarbyl -substituted succinimde dispersant,

WHANes 1InaMED IQti o of (a) to (b) ranges from about
1710 to apout 10:1. 2. The additive concentrate of

1. @l \{%&k@ﬂﬂé\(@%&h%ﬂél chosen from hydrocar byl -

subs succini c a |de

hydr oc ter

ydr oc P éﬁwi ikl %Swﬁrﬁ)coifnﬁ ol B0 TR ot of 0 2
addi tive ntrate of wherein th

hyﬁ\“{fe(é?r Bgyil q:qmur@lf a(lg]) (% ) éarﬁjplinge(‘son&oound or salt thereof of
hydr ocar byl group havi ng a nunber average nol ecul ar
vefoghtla hgi ng from about 100 to about 5,000. 24 4.

The additive concentrate of claim3, wherein the

hydrocar byl Nfubstituent conprises a polyisobutylene

group derived from hi qh reactivity polyi sobutenes

havi ng ﬁg_L@SNMHer nore term nal ol efinic double

bonds. 5.2The additive conééntrate of claimi,

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

6. The wberein Ve ix saleetad from tie graipncensistirer ef @ hydrogen and a
(a)(ii) conprises an salt of guanidine. 7. The
adelydrovarbglogroaptaontaining fedmiatolit 1\wbesbeuh 15 carbon atoms, and R'is
(a)(ii)conprises ani noguani di ne

selected 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.

2. The additive concentrate of claim 1, wherein (a)(i) is chosen from hydrocarbyi-
substituted succinic anhydrides, hydrocarbyl-substituied succinic acids, and esters of

hydrocarbyl-substituted succinic acids.

3. The additive concentrate of claim 2, wherein the hydrocarbyl substituent of (b)

comprises a hydrocarbyl group having a number average molecular weight ranging from

about 100 to about 5,000.
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bi carbonate. 8. The additive concentrate of claim1,
wherein (a) conprises a bis-amnotriazole conpound
of formula (111) NNNNNZ1, Ii /I\ AA)\ INNH
GH+CFf2NH .. NH2 R1:4 (1ll) and tautoners and
enanti omers thereof, wherein R3 is a hydrocar byl
group having a nunber average nol ecul ar wei ght
rangi ng fromabout 100 to about 5000. 9. The additive

4. ThRHRIthveohcehtrateadfBalm Weeem tﬁ@)hyuﬁacartﬁﬁ gﬁbstlt@erﬁra:ompnses a
amount ranging from about O. .%to about 50 wt.

ponPhhe FE g g Wﬁ'e’%g’g e iy ot
' . 25 10. T itiv
or mﬁgén%Erk]{n?aétogerf@cccgﬁﬁ%ﬁéﬁé%urt her con‘p?i 2i ngt a ©

silicone-based anti foam agent. 11. The additive

concentrate of claim 10, wherein the silicone-based

antifoam agent is present .in _an anoynt rangin
5. abhb&it a@digve,\,t cco)@qe@trggnoﬁf lgin o/'b, whersin y )49 pﬁrgnpnses a salt of

total weight of the concentrate. 12. The additive
amingniesidineat e of claim 1, further conprising at | east

one triazole chosen fromtriazoles of formulae (1V)

and (V): R6 RL)[:::c /N \\

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

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

bicarbonate.

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

compound of formula (llI)

H H
/ A,
W—N \r@m;@
- )\ I
SN S /\
HoN FH 1 == {CH; NH NH,
R 1y

and tautomers and enantiomers thereof, wherein R® is a hydrocarbyl group having a
number average molecular weight ranging from about 100 to 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 to the total weight of the concentrate.
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R~ NN NN' /NR8 N/ (IV) R (V) wherein R6, R7,
R8, R9, and R10 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. 13. A fuel conposition
conprising: a major anpunt of a fuel; and a m nor
anmount of an additive conmposition conprising: 26 (a)
an am notriazol e conpound conprising the reaction
product of (i) a hydrocarbyl carbonyl conpoun, and

10. (I ;'I)l?\'aadlﬁ{% Rﬁnféﬂ@é‘ BEﬂEI{ZT sl(al_fll.grth%ﬁ gé@PF'S'&E| Sgllg;re gd antifoam

agetromthe group consi sting of a hydrogen and a
ydrocar byl group containing fromabout 1 to about 15
carbon atons, and R is selected fromthe group
consi sting of hydrogen and a hydrocarbyl group
containing fromabout 1 to about 20 carbon atons;

T bTh%aﬂ?/'HY%%!?CEﬁﬂttaé% pE el 8dwBaEH merﬁ"ﬁ@”érbﬁ‘?@ﬂ%?oam agent

is present in an amount ranging from about 0.1 wt.% to about 5 wt.%, relative to the

total weight of the concenirate.

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

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

RG
R‘I 0

|
RT/N \\N
A >
N N

~
( i N—__ s
R
>\l—// (V) Rg/ (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 least 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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wherein the ratio of (a) to (b) ranges from about

1: 10 to about 10:1. 14. The fuel conposition of claim

13, wherein (a)(i) is chosen from hydrocar byl -

substituted succini c anhydri des,

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

hydr ocar byl - substituted succinic acids. 15. The fuel
conmposition of claim13, wherein the hydrocar byl

substi t@enrin amifdifiazde Tonpiuidsedmpiding ehd reéamionlproduct of (i) a
The fuel conposition of claim15, wherein the

POhydreekll ESBBnEr EdtRpbdn,d8kd YiBdan GhfiRe Rbfipound or salt thereof of
reactivity polyisobutenes having at |east 60% or nore
tekﬂ%ﬂﬂgﬂﬂ efinic double bonds. 27 17. The fue

conmpositi'on of claim13, wherein (a)(ii) conprises a

salt of am,poguani dine. 18. The fuel conposition of

cl aim 13, Erein (a)(ii) conprises an inorganic salt

of guanidine. 19. Ther fuel conposition of claim 13,

wher ei MN{tar @G THteoiiitses agi noguani di ne

bi carbonate. 20. The f uel nposi tion of claim 13,

wherein (a).c rises, a bis-amnotriazol.e. coppoun

of °t or bkt HITE ERRIgtFom 3 Rb e 2688 Siad” REY Hhifogen and
and tautonmers and enantioners thereof, wherein R3 is T
a rlxx;%pg-g ylbgqouarqggﬁglﬂ:ggif@n@sbloﬁﬂg,abg\ygflggf@rbon atoms, and R’ is
nol ecul ar wei ght ranging from about 100 to about

soggiected 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

polyisobutylene group.
16. The fuel composition of claim 15, wherein the polyiscbutylene group is derived

from high reactivity polyisobutenes having at least 60% or more terminal olefinic double

bonds.
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21. The fuel conposition of claim 13, wherein the
additive conposition is present in an anpunt ranging
fromabout 0.005 wt.%to about 0.3000 wt.% relative
to the total weight of the fuel conposition. 28 22.
The fuel conposition of claim13, further conprising
at |l east one additive selected fromthe group

consi sting of supplenentary antifoam agents,

17. di Sper &t sompdsition geft slairant Boxwideratrs, (abfiipr o@rhprises a salt of
stabilizers, carrier fluids, netal deactivators,
nhguanm"ﬁarkers corrosion inhibitors, biocides,
antistatic additives, drag reducing agents, friction
nodi fiers, denuIS|f|ers, emul sifiers, dehazers,
anti-icing addi tives, antiknock additives,
su e

18. f@é’?kﬁ%}vrga?n post \;)21?@‘ b%gﬁ?'\é Wher&ﬂ O(Egﬁ)' g@ghﬁgésbbﬁ Wdrganic salt of

| yvents, denul sifiers, Iubr|C|ty additives, extrene
gua%$@55ure agents, V|scosity I ndex inprovers, sea
swell agents, am ne stabilizers, conbustion
inprovers di spersants, conductivity inprovers,
netal deactivators, marker dyes, organlc nitrate

19. thQ ifypl semepsitian oofs Claimnianuberan (@ibsegprises aminoguanidine
conpounds, and m xtures thereof. 23. The fue

bicathomptesi ti on of claim 13, further conprising a
silicone-based antifoam agent. 24. The fue
conposition of claim13, further conprising at | east
one triazole chosen fromtriazoles of formulae (1V)

20. anthd Yael ESmpsifion BF/ dkim N3, Wherein (a) comprises a bis-aminotriazole

compound of formula (llI)

N—N Sy—N
ol Il
VN AVAN
Nt CH ~— i, N NH,

—

R (111

T

and tautomers and enantiomers thereof, wherein R® is a hydrocarbyl group having a

number average molecular weight ranging from about 100 to 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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INR8 \ N\ /NN/ (IV) RO (V) 29 wherein R6, R7,
R8, R9, and R10 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 inproving
the antifoam performance of a fuel conprising:

conmbi ning a maj or anmount of fuel, and a m nor anount

22. OfTﬁé‘fﬂ@bﬁfp\ﬁ@lt:oﬁ%?@%ﬁhﬁ%ofhrﬁ%%b H&i#lg ot MasBBne additive
am notri azol e conpound conprising the Peaction

sele?treﬁq%g‘h tﬁ;é r%'g?)cc%ns%ﬁﬂ SF&Q%m%ﬁLaRF #foﬁr?%gﬂr mﬂé}%‘#sants

detefagnibntigahs fﬂ%@@ba@h‘?%tﬁ%dgg'[f%&"hvQéa'?s%“s?%ﬁmfs des,
carbon at ons,

containing fromabout 1 to ab %{3 and
markers; ComasiquiBhibiOrs: HIRAIRS, ents%?at'%a Pugs, H@a%'femmg@@eeﬁﬂs friction

and a hydrocarbyl group containing fromabout 1 to
modifigsstdepuleifiensormalsiiars, defyazers patidens Beditivemh antikip@ddditives,
succi ni m de di spersant, wherein the ratio of (a) to

surfddiants acejage fmpnovatso GOITOSIO0 inhibigiyerold Gow impBwers, pour point
depressants, solvents, demulsifiers, lubricity additives, extreme pressure agénts,
viscosity index improvers, seal swell agents, amine stabilizers, combustion improvers,
dispersants, conductivity improvers, metal deactivators, marker dyés, organic niirate

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 (1V) and (V):

RB
N
R? - \\N
> )
N
\

(IV) R® V)
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wherein R®, R", 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 least 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 aminotriazole compound comprising the reaction product of (i) a
hydrocarbyl carbonyl compound, and (ii) an amine compound or salt thereof of
formula (1)

1
MH;—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 fo 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.
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