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Manni ch reaction product that can be at |east about
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etranmers and pentaners of a-ol efin nononers,
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3,780,128; 4,172,855; 4,218,330; and
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.fiP§%%ﬁ§Tﬂl "The usual process essentlally conpri ses
- 00433 yt i CRe(Rh g0)peBs i zatl on of short chain linear al pha

i t. bt t al rent of
B0 e AR, P G 5806 el gt BTG
_ hymtﬁibbd}(? gameylac%losmﬂsarﬁyal{g(ymﬁsmﬂ e‘t%) &?mﬁl\@ﬁllﬁ)ituitdd I:lﬁ(@tecarbyl, or
e 0 centi s KES cSt r.er er t
B S ec ST BonS Koty igiEnd oo thye 29 0bapor o
(plefecblpp-glcababityma PRyt typRalS hydiopdd) Akoxy, Barohmmxy Rydroky, amino,

YN S e

- h)&hﬁd;rtsuﬂsﬁﬁl&d hgdrScarbyD O anid 4 i5uh Btdey o ytoS&mb uhpreferably in the

R T R e S R
allaﬂbxmtylw stﬂﬂadm lh@vﬁ@ﬁdm@l‘é RNO- grdtfsl Ry cal b the same or

el b é«%v@%&%ﬁ@f%ds et ARG o Mol Baped

| pdAbkyalkiiless) bompoayds diChoibols c&ﬁbﬁs@@ asﬁ/ra;l»éamiga@&a foRREiRSdding an

J)

ich are fuel ubl e c be
Y\A@ﬁlr‘ﬁ‘g’e‘ﬁ’? u™MBy ﬂﬁ?fl?“e Pxides ﬂéﬁ 31 |
: [501151 R2- O)I°hB ERrdgl %fe&ﬂm t Bf tﬁ’é lﬁ(oi;&éﬂdy[éﬂé) leymPounds used as carrier

' Ir oge aI koxy cycl oaI ydrox §
ﬂlﬁ% |m r@geo pbou It‘bﬁlo}%‘)ﬁ(}o % pre }‘a}g&}qfwbout 750

m@wde ¥s00o, mah%saprem;pﬁoﬁltﬂaﬁel dobhlt @00y %@@@myl or
roxy-substi't ut ed: hydr ocar byl group is
' I(H%ﬂlﬂ ene Qge gepbulisa e @PEU(WB&WGHWUN‘E m‘f@m@w%wthe

- hy@roéarﬁﬁfté%ﬂméh 28@@0xyaﬁi§dén§) thotdbIs &hch s ate Paf&Fe@ ISR thApak@ydat
cl oal KOXY dr ox

c:;]u¥nn 6, line 20 to column 7 hnc 14 of U. S Pat No. 4,877,416 and references cited in that

passage, said passage and said references being incorporated herein by reference as if fully set

forth, |

. [0047] A preferred sub-group of poly(oxyalkylene) compounds is comprised of oneora
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hydrocar byl (e.g., alkyl, cycloal kyl, aryl, alkylaryl,
aral kyl, etc.), am no-substituted hydrocarbyl, or

hydr oxy- substituted hydrocarbyl group, and n is an
integer from1l to 500 and preferably in the range of
from3. to 120 representing the nunber (usually an
average nunber) of repeating alkyl eneoxy groups. In

conpounds having nmultiple -R2 -0- groups, R2can be the
where di fferent

‘ n?tm &ralkrgbl&gg%ﬁlgf %gﬁ%l q:bwhx mﬂgae&gnedpfa@flé? g@sahne—soluble liquid

can be

heihg ¢ visgpaitkaf] a?has) ahmrrgmdﬁu‘k&)kas" (?Sﬂmrxoed: §nc}3sﬁ ll@r?ﬁt: a%@@ltl 9Est at
unls orne ctin an al conol w
IBERE 01 i iyl cmogieiimed Cpprapeis Ry ome e Riumet llanols

) or m)re
: hmmmiea[st@aaﬁx cdben AMAY, agEméB Mlu‘@ﬂiﬁeo@ﬁb&pﬁ) fo about 18

al kyl.e ounds used as carrier fluid
pr e m% p%‘ﬁl "?WL" 3‘?\%@ of from about 500 to about
nmor 'Ehegfo@f(@dj(ﬂbj’lﬁleﬁ R0 2RON In thOftacticd oﬁﬂﬂ ll’ﬁvegt%g%refcrably
nd nDst gﬂ@ﬂwy from above about 1000

N aea Lutiie ok o bl bt SoAUT Cbnpes rRgfhabipt feast
- ammmdﬂom) BAAEASERRuON B 100X NLRERS r@k% sbly 3 {t&s@%o%?mst at

I@ﬁgyégxyg LKyl ene% nDnooIs such as are reterfed to

the polytoryalieylage) qopmpeungdgused incibe prartic? Ofthlsemfbﬂtmn

pl@ferably%vé:’ﬁ&comﬁ% in ﬂleig Uldithie s@RGs fx@ﬁﬁ% feagmﬁ 4 &k ! ap40°8 and po

2.!&“ gassags sai d ssage an sal rences bel
' mf"i’? FBPL P E5t AL G g&ﬁrermf@p@mheia\ssqommssuhu yrotsmbeed about 300 ¢St

#or¢, lan
w0 LG PSS POt
"0%? ‘gﬁdi Pl eave visersitips o yosxtian Sbphied0 Yo 601G amhicahort than about

" 30idsBatypgbdd uted state is a gasoline-soluble Iiquid
havi ng a VISCOSIty of at |east about 70 centi stokes

g [996%; ) ~at Prefered apky(oavallyiens) compowtds 18 polﬁ(oxydllq&&ﬁ) @ycoﬁompounds
_and ARAGIPIRRHRAS thcl%?ﬁﬂzﬁ sghs%ﬂé malﬁveb Visddti | gl%llﬁg at gre

one or a mxture o kan avin
CoRpHsse Af repeghng units formod by pactheaadiéohol or pblydcas}angah 8 alkylene oxide,

el A R B S

pr. e erred.
espepra )F'RFO‘B’FEG‘! which @flcalsfrﬁosnolm%mﬂhe@nqu)é&e |gainbzym ﬁl&’&ﬁ&iecule are

. derWed It r =d st at e .of
’ 60 ?gﬁl 1a2 &3@}&&6 tﬁgrﬁé Br eg era EReHAgRLy o ta ?’ﬁ%‘fﬂe)
corppounds ag) referveld ot for mleabﬂﬁtk-@thmer; Shc;&lopéldi@oml(eﬁ‘mfaﬁrechnoiogy,

TR S Yok RS S b o oy oY e 0p i
. refgsenges ditedthetein; e @mgwgremeqﬂ of ﬂhb wintkr(}&hlhyr eha_t)«(:!bpedla and ‘the referenocs

cite! 'ﬂﬁ:?é?x?ﬁe&:geiﬁ@{%r%@%mnéw otﬁg ?I]é:e tlﬁgﬁiaé E@)&@ 43, 7@@2 A38,845;

abou
" 2,4485¢; mﬂtﬁﬁé%p%bﬂm@bdr&m sich @totedtib@Cadiate 5 idolordMlherein by
d

BRI el 2,105, 2nd T ot Sxees
10058] y ( ox yapdctidvbati preferred sub-group of poly(oxyalkylene) compounds is comprised

of one or a mixture of alkylpoly(oxyalkylene)monools which in its undiluted state is a gasoline-

- . soluble liquid having a viscosity of at least about 70 centistokes (cSt) at 40°C and at least about

13 cSt at 100°C. . Typically the maximum viscosities at these temperatures are no more than about
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conmpounds wi |l have viscosities of no nore than about
200 cSt at 40C, and no nore than about 30 cSt at

100C. [0049] Preferred poly(oxyal kyl ene) conmpounds are
pol y(oxyal kyl ene) gl ycol conpounds and nonoet her
derivatives thereof that satisfy the above viscosity
requi renents and that are conprised of repeating
units forned by reacting an al cohol or polyal coho

yotcBt 220, kyd RNBor® iafl Shout W aPDORE. VRN gt@ ? ﬁinﬁlr vrscosmes will

and/ or butylene oxide with or wthout u

 wog prveed ahony 30Q e acd05Ciagd Pl exceed ahowtip Bt a1 00° @aghe @@st preferred

| Q
A ek e ek o

- orreqye than fhopt chssﬂdﬁﬂ | Q{thosy ednkppinadsehonogls fipoed Hp prapecylation of
I
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rpfmgegabemﬂewao@aﬂwhog htorn;t,g’&?pdmu&dh mefétx’cey & Sons),

B e T e —

snificienionmber of biahebdd txyslkglene dodts (o, nmh;ﬂ@methylmonem and/or

A9l B LG R0TE o e bR o B e Bl pisbte.

082 proc Aduthagroup nﬂcaaiee flaids ix tixd’immmlyanceldnds @iichial pélypropenes,
et for herei n.

mRb b P Rsoen By Gt Giobs ot By (o5 ey Ylgpers o

_ butanq:mﬁ ndbuters, @pdpmms efiprogdne amisabiitefe &dXbptlEnedd of propene, butene

o) e oL By G P et e et pmgpene

. hedrotadateli pdsbutﬁbﬂwﬂroﬁéhtﬁﬁj&lji@bﬁ&ﬁ&r(tﬁaﬁik)z Btefeth@Cpélidicdne carrier

- R s Palipusepet e S oot Qo Pustoh ot oGy B 1 ughtin
- lms)?’at ?0.165)3%@03 (e ofitnad4ls ofdhid gfm:rdll @pev toéihdd v?:!ag,;ﬁer &fdier fluids is
oot un DSBS, 20 W LT GBS ot e
,uah@mh&d&a&ﬁbyaﬁméﬁa C. The nost preferred .
O D), SRR R R L SOSE LS
caiﬁﬁf Whid3 %1 otir lﬁtanae@Qtﬁa p&forhBRRGgONRYRES i :s Bmﬂéﬂ)\krﬂl a suitable
or at.i on m Xt ur e
o “&?‘H'aﬁpdr%yﬂﬁ% ﬁﬁa iﬂderﬂé %b%sfnsewemf&w ‘aetfemed i gpitable solvent

orgafriRr M6 k@) 1Bk Hlended Hiftean 4dAitidRal QhanBl U the 3ind & aatpRMnt ddrier fluid.
are particularly pre rred. [0051] The

‘ t
| iﬁ@%?gxf} é'rghgysvroeﬂ%‘?n elohp B st sepd ﬁ‘il?@ﬁém‘!w ipf kase in the
prefRHEIddRNe FRR103S A fae] c&ﬂ;ﬁcfsiti%hsedftﬂumﬁ'mﬁbn Rfsudt BAGRIE:

oxyal kyl ene units (e.qg., hyl di met hyl eneoxy units
- comHgFE W@PI’??‘PSH“FFE’PH? P@&ﬁ'@disvltawmmﬂbmrabwé\re olqgaliness as :
 coiipadtll M@kVARRRINITRERP RGeS BInk BFerRd Mplg@san{eg%gasmon except -

Anot her 8rou of carrier fluids is the

fopbrigefensif ehibe liqwid parvies. Fhsinewpieh g weight ratio of carrier fluid to Mannich

base detergent/dispersant on an active ingredient basis, 7.e. excluding solvent(s), if any, used in the
manufacture of the Mannich base either during or after its formation but before addition of the
- carrier fluid, will usually fall within the range of about 0.3:1 to about 2.0:1, and preferably within
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pol ybut enes, polyi sobut enes, pol yanyl enes, copol yners

of propene and butene, copolyners of butene and

i sobut ene, copol yners of propene and i sobutene and

copol ynmers of propene, butene and isobutene, or their

m xtures. O her useful polyal kyl enes incl ude

hydr otreat ed pol ypropene, hydrotreated pol ybut ene,
hydr ot reat ed pol yi sobutene, or the like. Preferred
thRotayRlof ol Es: € & dbbir1.5:1| ui ds i ncl ude pol ybut enes

having a nol ecul ar wei ght distribution of |ess than
035155 ¢ atighially the adglitive qpgentrates of GiinengdtBcontdiefrah about 12 to

aB 89 vidsSardfprdrdhtly 868 b %5 egapo& 99% l}equvx N

~carrier fluids is descri ”"&Q%“ﬁDt
dﬁﬁgﬂm@mﬂﬁgmﬁﬁgmaﬁwwﬂmﬁmmmﬂEﬁw ﬁh@mﬂnwchmsmmawsnﬁywhochmmn
cfie i) BRIREY some
cases, the mﬁ%ﬁ%@?gﬂ‘é‘g‘?%’t%ﬁ{ %f?&%gﬁ%éﬁ
detcrgenidisprmgi tebp. t he carrier fluid. In ot her |nstances
sy Pr ef ofmEd: [ sant d.s Dbl ende
) QU|gabIe annaﬂ?E%pg%%éﬂggrrf OFT “Hsmﬁ?m8%3?¥%%mﬂﬁﬂﬁmi
apfiagion Buid (withsp evithouttotteamidhives) aneremplowd ia aminitafifcient to reduce or

BPRA G bl g Bitn bl Jniy 67 Bl o gior

_ ampgugtsef the |_M;®514}} base Eﬁegmﬂd;smtmnmd of the Henid bzﬁﬁérdllﬁcﬂlsrbj:&ﬁoned as
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aﬂé§§ﬁ1at cBhtfh b rEdlIcg fgrﬂlg%onfortlgﬁlg%geocﬁg iis, F?PSHEI?YO‘PE[‘ﬁ§Y§tem deposits, and

tive packages an
mpiﬁ mmlbnntal@ valye Heptolsisetin tfnek-fznitibn it eshtivssh ehBmBs, Generally

bRl Or BRSO Sl SR S el e bR e bove, an
amghunt of gheddanpick haye daexgmapaﬁhnoﬂn thieengR ANELOROFRADbEN 300 ptb (pounds
by%?%l%f ad&ﬁ{/e l?eﬁjﬂln aﬁf‘gﬁ Es Iv8lt ne o%%xglbl ! agii %%Hﬁ i G}Lhrange of about

enera
100 Ao 200 pﬁagehdmrrgmbmmwmmaﬁmaa a%ﬂuiﬂ%hzhi\éﬁﬂmd is used, the

RO st Rl i B By i I o o/ i e fo about 20
Padiuiy wrggho per it By weikzht of Maﬁﬁt:lt Mr@ﬂﬂdlﬁﬁfsﬁﬁﬁom&b@ﬁg&ﬁlem basis),

- er fl usually fall w thin the range
et efe 8 o et 59 e st em S it shoms. ik s by
wm@mmmemnan@éNhﬁudb&ﬂhgamﬁqﬁmhﬂ about 1.5:1. 100551
ically,.th daditi concentrates of this invention
coﬁt ai n ?thc?ﬁfeig 1010 { et \vza e Lt ‘H'ﬁgqﬁlf"%ﬁ Sheh a5 ong o more fuel-soluble
anqyxeihmn, dlatlnylsﬂilfg‘ag&hﬂ lﬁiist SrcolrBsiaiakibiters) nikal R{ivdthts, combustion

%ﬁ %ﬁse ldete nt/ di spersant on an active
5% obplicoaiesnds, o ‘E‘B’@i"?’ﬁ\?@‘%‘ﬁﬁE@H?qf%tﬁé@oﬁﬂwdéi%olubmﬂy
admmm , @hdillarg dotdrgedt/dibporiath adﬂﬁl@es' lﬁU&JIes,%hMc%dﬂh%g drag reducing

det rmned py the desired carrier to Mannich
28°0% ‘?ha@rﬁ ?lm-%ﬁé'f djitves gut-ising perpbs antiyyéve S npasSinm) aﬂgttww

coxﬁﬂila:ui]liﬁ ¢ b, af mb h
duct bro ﬁéﬁﬂggtrer | giryéf | ulln lh?lé\;:doﬁmgp&\t}ft%ﬁ% % + ﬁgt?‘{ﬁfgﬂl%ntadwnyi
S? gabynyhand/cs siensyelaremiadien] srmmgrneesitfigashamnt compounds) can also

be muﬁﬁtu:ﬂ € M€ fuels and additive concentrates of this invention. Whatever components are
selected for use in the compositions of this invention, each component should be present in an

| amount at least sufficient for it to exert its intended function or functions in the finished fuel
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i nhibit deposit formation in an internal conbustion
engi ne. Thus the fuels will contain mnor anounts of
t he Manni ch base detergent/di spersant and of the
liquid carrier fluid proportioned as above that
control or reduce formation of engine deposits,
especially intake system deposits, and nost
especially intake val ve deposits in spark-ignition
|nter€al conmbustion engi nes. Generally speaking the
this invention will contain on an active
mgs]e d Ih entln bﬁ‘gfe&edi&nldﬁ;mdﬁﬁ theadadiviee c@&nﬁ&ﬁﬁhﬂﬂiﬁoﬁﬂlfytcbﬁain at least
nni et er gent ant in the range o
308 S o i Selyens o aﬂﬂ@ﬁlg@ﬁ%ﬁdﬁy skgBt 2 Cof
qobEdt | ve [PRke Rty TR WhsdREN Bl iDfr@htigthehielé b@hik invefdn are any
#ﬁaﬁﬁﬁgbléﬁ n.the range of about 10 to about 200 ptb.
gitabisdor e [ the RsEdiPR Plomark gnaion, ipferg: mmahvsaon engines
sueH z[s'uﬁfeadceh wotbr hSd M$Rn pdshBnes (408 83-caRBPRImMOkted 2AbIRE whlch
fluid wll preferably %e present i.n an anmpunt of fro

- tapicAlly contain besh hyseparbongpf the-gagaling hoiljpg range %%Pleb%ﬂl%blwygeﬂawd
BRARAR borRfondROAIcE Bs ad&ﬂlslg my sHasdagy sadble B%elﬂ@oﬁﬁlhgf@rﬁamc

|ngred|ent basi s) preferably the carrier flui

cRitppungs g?fé%@rhlchhlgagﬁnmvﬂe fogl-selpblprnlkpelpsuch ag meghanol cethanol,

AR TR higher NHRLBRY, aRPlucl BRI HersQhchVR Ml tertiary bu&l ether, ethyl

det ergent/di spersant. 100571 Qther Additives.

 tBpy b e ety B iorsuh clhg, B nBPEOH RO, g FHBes of such
X O hates, FREMIsSd, Tl AmABER Resert P the Bhise B QR I2MBunt below

i nhi bitors, netal deactlivators, conbustion nmodi fiers,
aBPUE 33%6 by ¥eJume)|apd meferablydp amemeushthainsevides appXygpmspntent in the overall

bt SEERaSge dehbdit 9% SBREH 4 fefdest by VeRieC HoWeveRr i | m&@e of this

ancillary detergent/dispersant additives, Dbiocldes,
inyeRtiondapariures Samithesernges ohpropartiensiarepermissiile whengean docmed

" n8ibdary kﬂgﬁgngggf&ﬁy anti-icing agents, anti-valve

seat cesSsion additives, conbustion |nErovers,

- ©86Uers, Bycnddiive wed infrmtatingie profecred f @§ﬂ1é8émg‘mtioncanbe
'bﬁﬁ&@ﬂt&%lb%%l g@l enyl y or IRV RS S1fB- Jofn'b rél% ?ﬁhw&%ﬂ 1Qf preferable

‘ her cyc opent manganese trica
: t%bi@ﬁd@u 98 thy cemapongits eoncireenily) e&m&f@@ddlth mcﬁnime of thisdnvention as this

tﬁgsddd%n‘( e 6AHE ﬁlﬂ&%@({oﬁ%? t% fo(ﬁ‘dém% do lna%fq gt%dlents when in

conpone ts are or use’in the conpositl ons
- thgfommrifgn aciﬂﬁewmmmrm GAlscwpbnenrrentrate pédycds blepding time andiessens

{ f, sufficient for it to exert its
Rl B

_ functlon or functions in the finished fue
(98] c onp ABéptorio Korm4te SBd trohincn prrad] é}ourdx!ksmmglmn The fuel
' neantrat es Addi b t al .
i e T e
deposits intspdrivgnitbdantd cﬁﬁaﬁss;qrqaggc]maamrm ebgbustidneenpiase Controlling

f he,f
eIy RS 5o B 2irfhBh o s dkpbE it SR adibrinl Ak he
pnqaa;t&teﬂ addltwﬁes @qnqréwrtgnd tegmne dapbmsn?[ﬂ;?:glrb?ﬁctmn the field has
eaage .
1R R TReus BURRT S IS PG P oot iptis B sRbustion ghpsaper

deposits to some extent, the fuel additives of the present invention have been found to be more

versatile. They not only can be used to prevent/remove deposits in intake valves, but also have
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typically contain both hydrocarbons of the gasoline
boi I i ng range and fuel - sol ubl e oxygenated bl endi ng
conmponents such as al cohols, ethers, and other
sui t abl e oxygen-contai ni ng organi c conpounds.
Preferred bl ending agents include fuel-soluble

al kanol s such as nethanol, ethanol, and their higher
honnlogs and fuel -sol ubl e ethers such as nethyl

et g e P ok PR P ol e in Bt cbats i sampigsions st
asmld: pﬂirt)ﬁidil frﬁtoﬁfn }ﬁmclilar Do ther dpplicatiéXiy gepratentgasoine direct injector
sed, will normally be present in the base fuel in an
P50t bel ow about 25% by vol une, and preferably in
{80628 o unt Dépbsits tlmt fovih O Btk valxasaad paRrieRiude Bngifkepower because

ver al | fue n the r e of about 0.5.t0 t 5
st i ot e ot A bt i 13 pidgr OV ipet and warm-up
© deivediity 95 HSIR RHLHRE affeddd dnh eGSRt aﬁmasnﬂﬁaynﬁ@&@é tO@BSvalve

p ssi b eneve deene ess
‘%5 Fé?fﬂ'i’r a IBPE%@@ s e af ingprd bumc Yehvpes e agditives of
mthtaﬁueﬁ@antabeﬁem@fea{doﬁﬁloﬂm%&e Hdwpdsyent i on can
bl ended .into the base fuel individually or in

l%@l ous <PFhEYiPR ChbeE AY anpshepeipe region pheopfess By denosit formation.
 CombldiRn hadtter d¥bosii anGRIRAS RiHS nGRE keqﬁ@aﬁénv%omm B tend to

additive concentrate of this invention as t t akes

IngeRpEROBGEStiGR temperafyys ard comprasHien Mtie-i I the srginy uENRyerease too
nRRABOARbmOR 6 cHafB AE SR FomUiMR thb the FllSimh &Y ?:;soﬁﬂe AKI may not

addi tive concentrate. Al so use of a concentra ) .
Preaent keeckisg eraiforrgpfpowes thahmay ecseraprgy keask synpeession injveRiclss equipped

Wt @b RGerRbs. Pombudtidh %}nbaedéﬁ&ttmtgﬁérm (DAY dotfbubtidn chamber

I nternal Conbustion Engines. The fuel “additives of

dengsit Baldned HEDF hare pdditional spging deppsit proldemtbatcppqepiig some engines.

CODI $ay nﬁﬁ;?e‘éﬁ&&l&‘ agcom;&éﬁ& bdnB ¥R hbRE Yesuldl ﬁgﬁ&h Rysical contact between
spark-ignited and conpression (e. g. diesel) Tnterna

cREMASIRASIHPR EpBiSRR PP ipdsr headdn S@me@ap flssigngf @FBF pesurs when
* chri¥usfid)y c‘ﬂﬁ{ﬂbe? ﬁeﬂ&gltsl fﬁﬁesoiﬁﬁfHQ%gE Detln th vatéd iiacet%gd valve seat, cansing

additional ly appreci ated present fuel tives
lwnwreéwrew que fRmaer %W*tng Th fubladgifivesed Bwpetsent invention

' alk@ﬁeEﬁécﬁvé‘iﬂ%onutoﬁﬂxg%sét?pé‘s% ofifsl marily on intake

val ve deposit concerns;” and al so conmbustion chanber -
W&éﬂ 0si t sFueb iniestoes and cashitretorsialso preatgiond of edngess where dpgosit formation

u er ar %)FﬂoQiYs?Fﬁ ttﬂe%ﬂlalll1 ﬁ%ﬁqa&%@é& off Eﬂf'ﬂ]s;cktg b&cﬂ@arl V] g%tﬁ ;?uéﬂe d s1ts
cajaplysd fuel flow andtah&rehe\sadaw B@tﬁﬂb which Icmdhqm' i&ctmem, fuel economy,
an(al cﬁ:@%‘!’:ﬁ@? cbe&]gsx{g %an JaLs%C 1 déﬁ;xloglm%g Pot Eﬁt&rﬁt@@ er%?r@%% éaﬁmk&ors also

egl ons,
; ust% wehll clmpreadxtmxd onﬁcepu:rmet@rlfheﬂu Theﬁﬁudtaﬂénva ppthe pecsendmvergion o

v ggﬁa e | 0, ggi ng. [0062]
(%{éi% SP ‘}e %?o%hélﬁng trl}?sglpggva d\? sméajmd ports can
Iﬂﬂéﬁj uc e eAgindieatpd) terfud) eddifingee of the present invention also are effective in
controlling deposits in cooler engine areas. For instance, port fuel injector (PFI) deposits

represent another engine area where deposits can adversely impact engine performaunce. PFI

| deposits can form, for example, during the hot soak period after the engine has been turned off.
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they may restrict air flow and alter air flow patterns

within the cylinder. Cold-start and warmup

driveability also nay be adversely affected and

~ exhaust em ssions may increase. Other valve deposit
probl ens at intake valves include valve sticking and

burned val ves. The fuel additives of the present

invention are effective in controlling t hese types of

qufﬁﬁll? }e§1duc£ 1% g%)ﬁqp th écto? f cfﬁf) e elgv ?ﬁ%% rature longer than

engi ne reg conce orna
mbmsﬂqvomg tbh)agltﬂe inflepo sommllycanpemencasem& @olad o gasstiner

nd
B IR i B Fortodfol, 30 dbfost] BRFSRB et o g gisrs
eyray e bRty ohstmetmgsr pluggmgnpcrhetérmg boleosfithesgaksline injector tip. The

g asxgﬁaﬁfvesd %Sﬂrésm{t?%ven of)lraé eé#ﬁ;huﬁr% r\%@r%er Egggc{garcgsﬂ? g'g@ f%qming or in
foming marketilyiey d@ommna:ﬂﬁysdm&es fidp piee sheGimoutt of dEpositsess

SRS P thertie he rcSBR L RS AR I P DR A s of deposit

dmpmkaméMkahgnﬁﬁﬁEFﬁgﬁkemﬁddlt|onal engi ne deposit
| ens atc n_so ngi nes,. CCDl nmay. |
ok ot ThEbmePEs RaCh i AR nCRgrG Horea, mad o i,
emﬁsdlihlhﬂnmg aﬁcro@dhmt'ﬂ Wigh tﬁainvéiﬁiﬁh a,g.ﬁ pﬁeénl th%ra;}i&dj gir&?and amounts used
OSI.t on t i ston top .and cylinder head in sone
?et %E@?&ﬁ?%y%ﬁﬁé“ﬂ'&sﬁ e"2‘3’t§ﬁ'busti on chamber
dep03| ts flake of f and Iodge bet ween the val ve face

and val ve seat, causing ﬁ%g gﬁ@gression pressures due
to poor valve scallng The tu dditives of the
Pedent | Fhedplidving exalrplss whish et fpemstnteddon mumoenstof Blubtratign and not
f Sntypes of deposits. [0064] Fuel injectors and

car uretors al so are regions of concern where deposit
08681at i onModeh reactivos are c@elpced todadilitate hrearslysik bf therekction products

Ea@ﬁ% cop(i(n.n(_‘éK ) ﬁle é) d&gxg?l#v%ré on ?%V-cvﬁlgggyl gF% ‘Sf:fzt%rh 2 S@ils useful as a

: 1p’dt°9@bﬁ-suhmi“®ﬂ hmnxyadmans edmypoahid sk aedysisrof the wgction product is
| p @AY an led 5ok as RRAC S 5,5 B0: SAYSEnRL Qg nfore

or car ure ed engines as car Gt St or s ars
TeRsidly sﬂﬁiﬂhedcﬂwa'm ergifism guudties thiaf ire eltainablai henordavel withthepresent

i ddi ti onal |
i 30l 800 ord ISR b ER02S O oo t s
[0@0B51 AEssngicht ed, the fuel additives of the present
L AREON TV N (AR RN T AR
(1‘mpfe’0,tacﬁMﬁﬁuwlpﬁemej,q-nmwmﬁmfmermm Thg ok ratiSF
ca rse | ac e i
B0 E AR L S0 e Rt Rackion AP BIs P 57-8, The EDA, 2.4

DMPh, agi RAare hmte@ﬁake mﬁmg mhien 4 BendRAOM gadka(SRmeg Bquipped

* ittsGhpfed e, gt En b Dotk okas FAPLPRHE: Solvent (uch

ak RNGRY) aiid 82,4 TIPH ilr@ ehtfobiguell Bb the RBE g ﬂt@ﬁ‘uﬁtﬁit Wd while under

normal |y exp eflenﬁs which can |lead to gasol
an 1nert atmoSphere (nitrogen blanket, about 0.1 SCFH) under low heat. The mlxed matenals

were stirred to blend the components while being heated to around 80°C, while under a nitrogen
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degradation that initiates deposit formation. These
deposits can restrict fuel flow and disrupt spray
pattern by partly obstructing or plugging up netering
hol es of the gasoline injector tip. The fue
additives of the present invention are effective in
preventing deposits fromformng or in formng

mar kedly | ess deposits, and in sone cases nay reduce

P DA FheyfiER i ol R Aot dmonams mumon e appesauee

tosemabiy PET. Ofhe RO it SowlyRaded Q5 BE WBE GndBYcoffeh
e fegl ons. Tg 661e The exanpl es (%O aeté?roh]gateduntllal

I
03“’ eﬁrlﬁez’ﬁg@b‘t 305 Crg repghed. This temperaiing is heltforghout andiopr,  The
RiPashRBYThéredsbd RAASTTRP &@ulﬂu&hﬁdﬁ% DY Sk tfhg lﬁl»ti'gamn

g}rcentages ratios, parts, and anounts use

&%@F@s&ﬁm@%mﬂﬁ%aﬂ@}m@m of approsignataliti? T $568. Once distillation
m;@ias rtua ifogekATRWaS ﬁ%méd@&@?%ciﬁe@@ée{np LAl ag&%%”&n%c%ax 145°C

qgln are resente urposes 0 ion and
0"'13?‘@41 mabhto 215\)‘%8] Rerhel stinpingtcaobrscoadwetedonduct ed

perfaci | ihakGeAt ﬁ%&ly %b&] agi\lﬂl{]&drn?z@? #C@%Pg ¢ Sxtoauct is more

obt %I nabl e accor di esen

, Rvess pad at feagi abiut 8395 pultbk/i%m):tambius eful as a

IMF ocar by, m tiét%l'e aél’%?gf r#?%c{rél ﬁ.ﬁ arn:(n)mnr%tll éea%@(}&bﬂ]agk a.fk:ﬁgxstlllahon

ana ySIS (0]
aqawmaipptmlﬂ pinguctel), apamburd of Moaﬂ dolves shabR@Eedad o bring the

rf r to confirm
uri t ia‘gs ?ﬁ’éﬁnéﬁ&g °tsgll%%1§ caﬁlaﬁteg c&ggﬁﬁce with the
IW78kent FExamplktZ on. Mdel reacti ons are described in

Wl es A moaelﬁaqnm%h gjaq06%l-odEé és gi L o f:@élar tg %xample 1

Manni ch reacti on
e:éqehyh@ A~ Chhnampn@an( is uf2DAY Jhe pdyﬁmtle dnmﬂeﬁiapzbﬁl?ﬂls {such as NMR

| EDA i%a‘ﬁﬂpﬂﬁrusgglpgﬁh% %ﬁ(@#gicmﬁ ir?” ° ot
[83% oxi mixmhpled. 0: 2. 0:3.0. The EDA, 2,4- DWPh, and FA
78, S e T S B SR Ok e 1

cmtlﬂugea-dfaamdqcycaoﬂama isSised ds the pap; amﬁﬁd a heati 2 ng\/Ph

o o DA MRt e Rehe it o Fartiisa Lt g sebstgpialy gurer

thwhihb grodllbdﬁhat aferoblaied bt ARSI of folfaRiitd: DASIPR! Imrblf@tm or1:1:2,
fo?g;é) 0.1 SCFH) under |ow heat. The m xed materials
%tlrred to bl end the conponents while being

‘ [mt ed tBasad Githel 3BT datifithd Maﬂﬁ&@éacﬁoﬂrﬁ&&&%@ﬂé%rﬁéﬁ invention

w@'z% bl a ket., The EDA is added to the RBF
|f 8lggg(ogau§3mtgqréerqléq?ﬁ%§hgﬁjlle@3t about 85% pu:re asexamples

although in principle, a Mannich reaction product of the present invention is obtainable that has a
purity of at least about 90 to at least about 95%. '

[0079] Example 4
{0080] A Mannich reaction product is obtained as depicted by the following reaction

scheme:
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rose to about 55 C. The FAis then slowy added and
the RBF and its contents are heated until a
tenperature of about 80C is reached. This tenperature
is held for about an hour. The tenperature is
increased to 145C for distillation using a Dean Stark
trap. Distillation comences in about 30 m nutes, at
a tenperature of approximtely 95-105 C. Once
distjllation begins, the nitrogen gas flowis

ted to 0.5 SCFH. The tenperagyre is maintained at

Y -
or out yap addftional 2t

st p |;ﬁgs¢c€;1kb€ condy 4

sis (such as NVMR and nass sp

is mare than 80% pure, and at |easl. about 85% purity

is obtainable. [0072] Fromthe tot af® wei ght of pgroduct
t.he reacti ask after distillation

remains in
"’"‘{‘End v R A TFRRSE P t Exaimple gaﬁ‘f{fbﬁs@@)ﬂ [ syafhesivsserbed i (0032]-
{00331 aibieiaribe mslad BT dtiyane dBmMRAS B1b-soPl ff)ﬂm}id&ﬁydgfwﬂagl

awgﬁe co.ggosnl Qn to 25% solvent i s cal cul ated an
. ConTERET® FHHIBIS SpRrSHpAEly 2 1 ok Bicersel é forgeadhy @fylating ortho-

crml@amtalp@msﬁmﬂe&thahﬁg Qﬂlnﬁieﬂ%rdg@ mBleBRANGS 1S bfapbﬁa&uﬁa(?ely 900.
except that 3-di ani nopropane i s used

AMf“H’éq% °§’%ffﬁ'ﬁ‘g’°“lsﬁ§t?‘?%m%'?ﬂ"5’ﬂ agHay et hangieas NVR and
[0032RSS SpPRaGmpR®WS the reaction product is about 95%
ure, [00751 Exanpl e 3 [0076] A nodel Mannich reaction
(0088} o duct* Manmghrgactienprodices ﬁﬁﬁjﬁ@%assirem%bmef@ﬂmmcmn
sche@¥:cept that 1, 2-di am noeycl ohexane is used as the
pol yam ne_ [00771 The nodel Mannich reaction products
of Exampl es 1-3 are substantially purer, than the
prieductls t hatt r btained at nmolar r&i os of
pol yafyi ng: 2, 4 of 1H1: 1L orng L
[ 0078 Based, R m)dieﬂ/\data t he nnj ch

produc%g of the present invention can{e a
about %:pure, in general nore than ateheas boutp;B

85% pure, as exanples, although in principl e, a
nn ich reacgtio f the sent invention is
oosdfiPBinkohel S0P BrrTS! Sy apesh b Toarsodon (B kigos,
whem uiemmb@m zawm[@azmm@«am-&eéu [08 :deflyddainizh ch
.cond!‘{cgl.‘? C&l!a Pefa‘g%g d%%)%oeswiategyb#gheﬁﬁég-cresg{ 1(s: tfo?r%ec? gy gikyelaﬁng ortho-~

oW n
cresol with a polyisobutylene having a number average molecular weight of approximately 900,

" A Mannich reaction product is obtainable having a purity greater than 80%.

-

[0085] Example 6
{0086} A Mammich reaction product is obtained as depicted by the following reaction
-scheme:

LN

T

FID
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HQ | / HJ' vH51 HH3 FIB! PRJ [0081] in a
manner simlar to Exanple 1 and the general synthesis
described in [0032]- [0033], wherein the nolar ratio
of ethylene diamne to PIS-cresol to formal dehyde when
conducting the reaction is approximately 1:2:3. The
PIB-cresol is fornmed by alkylating ortho- cresol with
a ponisobuterne having a nunber average nol ecul ar

of .a rOXI A Nhnnlch reaction
BBl i PBBR B el e egery cetests dprebed in (00523
BID%], Whdéia the ot pdtio 0B 1,8 ARERko Hopdal B I8B-cFBAGS FoPMaldehyde when
r is obtai ned as deﬁ)lcte the fallow n
_&@3&#@5 e SeoRihune ptopasey 125 die BlRcsrrie i Repned by lkgiesing ortho-
resobwithla ﬂ'o]ylkobh@!ené‘hﬁi@ a@u&b&gvcméém&édulak Qrei@h BT ARt bximately 900.

' Exanple 1 and the general synthesis as
%é‘?’é’ﬂ"[ﬁ E&C‘Pﬁ PrayBes 3 obtainsigihaving ey ereaterdbasdi0%: rati o

pbsst, 2- di BRimyle ¢y Cl ohexane to PIB-cresol to
@ rnaldeh de when conducting the reaction is
ﬁ fH oxi me é‘ﬂaj’ﬂ‘f seagfion prpdugbjigmadeds  mapngr sigilanse Esgmple 4 except that

mxw@ubmﬁokﬁ%s&a@@%mw Je,.@om' %’éﬁ 1€ F’ﬁ%’bﬁbﬂo] is
a nunber average nol ecul ar wei g appr oxi mat e
aserpyiiall m%kﬁue%dr d@rhenyl yrsummtedu vgth@bwanB@m atfle para-

fosibn | Tie H‘éﬁﬁ&heréach&?ﬁo&gg/ % ob bl n'%gﬁlﬂg aﬁﬁ%?%%ﬁ%ﬂy

Manni ch reacti on product Is o epi c

08I f o |' Ksample ®acti on scheme: Hd ~]

{0091] A Mannich reaction product is made in a manner similar to Example 5 except that
the hydrocarbyl hydroxy-substituted aromatic compound is a PIB-phenol (same PIB-phenol as in
Example 7). The Mannich reaction product is obtainable in a purity of at least about §0%.
10092] Example 9

[0093] A Mannich reaction product is made in a manner similar to Example 6 except that
the hydrocarbyl hydroxy-substituted aromatic compound is 2 PIB-phenol in which the PIB
moiety is at the para-position and is a less reactive moiety than the PIB moiety in the PIB-phenol
of Example 7. The Mannich reaction product is obtainable in a purity of at least about 80%.
[0094] Example 10

{0095] A distilied reaction product from each of Examples 4, 5, 6, 7, 8, and 9 is used to
make exemplary additive concentrates. After distillation, to the total weight of product that

* remains in the reaction vessel is added an amount of additiona! solvent needed to bring final
package composition to 25% solvent is calculated and adjustment is made accordingly for each -
of the reaction products of Examples 4-9, Additional suitable ingredients can be included in the
additive concentrate, as desired.. '

[0096] Exarmiple 11

[0097] Comparison Mannich Products, In a manner similar to Example 1, comparison
products are made using a molar ratio of polyamine:hydrocarbyl-subsitﬁted hydroxy aromatic
compound:aldehyde of 1:1:1, 1:1:2, 1.17:1:1.29, and 10:1:1.2, wherein EDA is the polyamine. In
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"t} I~ -~HC' IdIl \ HH / HzN~ TdH, H" ~H PIB Fla
f~8 20 [0087] in a manner simlar to Exanple | and
the general synthesis described in [0032]- [0033],
wherein the nolar ratio of 1,3-diam no propane to

Pl B-cresol to fornmal dehyde when conducting the
reaction is approximately 1:2:3. The PIB-cresol is
formed by al kyl ating ortho- cresol mﬁth a

polylsobutylene havi ng a nunber average nol ecul ar
> Sypilag pfixgmipleel etmpagerm prodnctsere piagofipelyaminghydrocarbyl-

i
gﬁ&%@&i@d 18Jd§3x9 hkRiae Q&rgpohgdé %lg?ly% 1%3&% alnk #Q E‘zggtg?lﬁb(?WP? 1 and about

prifelmaereind 3rﬁli@@m@ Proaamﬁwth@wlmq & a mpuexsimilirdo Bxample 1, 2
aro na%?!%p%gde %E%OB%{ g&g ng%’ﬁmf"g% Wéﬁ dixy  aromatic
eqapodRg: aﬂqhydepeﬁabm% EBdtineg mae@r similar to Eaal'-pni@hovhemm 1 2-

C. ! VI
SR 8 R, KL 0ot AR G v

p03|t| on. The M reac is’o
 Pyeden Giffarent golmt igmoy expestedanafiict tOBUIRATIBplEs Rt Gredtion

O 6 s T S

ﬁylmrepqﬂesubst ituted aromatic conpound is a PI B-phenol

(00347, 1 EREQRmadSn blbgodes BRIk nix S sPORl e Mannichy reacion

Prbduet in8mixfuB0 TR coiplepinixtife {sQOCBIdilApIEied tcdbtaie a ettistentially pure
r S|n1l al to

D bachh B he RN Rhrcth BaaBl S mpa TR fentlore « componeat

inremmpler mttrpolivdVamich rébBopeiuc (oompouitd iala niilterePisBherefore quite

. t he 05|t|on and.. i | ess .reac

] 30 ey 1 B BR3 b B SR SRR fpasch oriess

tExeabpitS0%. is Ei‘eesohﬁmwwhcma,dbr mﬂmduct i s obt ai nabl e

| t t 0094 | e '
e TRV TN K R
fﬁcwﬁb}-gsdub;s aﬁd ufipacid sBriing mehtcBialls, 2nd sabe charadiized as being

PR kS PRich o S PR rlr St Srmilafirionoh i packaee

(ccen@rmiawhlwagmdme me&ddtﬂdcmemaﬁnmifﬂmfacmﬂ Midninieh @daction product

dto br.i nal oTposi t.i o i
SR, 265 S5 mke PP Bk BRSBTS S o
o the prodent Ylaymitioreastiat froduct (compound). It should also be appreciated that the
- present Mannich reaction products are-readily prepared on large scale in ‘one-pot’ with less

potentiai loss of materials and with less potential for variation (fluctuation) in reactant
‘concentration during the synthesis as compared to conventional approaches for making Mannich
condensation reaction products.

{00100) Performance Tests. The Mannich reaction products of the present
invention and comparison Mannich reaction products can be subjected to various performance
tests such as:

[00101) I: Intrepid IVD Vehicle Test: intake valve deposit (IVD). This engine cleanliness
. evaluation IVD fest is similar to the standard BMW IVD test (ASTM D 5500) with differences
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of the reaction products of Exanples 4-9. Additiona
sui table ingredients can be included in the additive
concentrate, as desired. [0096] Exanple 11 [0097]
Conmpari son Manni ch Products. In a manner simlar to
Exanpl e 1, conparison products are made using a nol ar
rati o of pol yam ne: hydr ocar byl - subsi t ut ed hydr oxy
aromati ¢ conpound: al dehyde of
%;1:1 1:1:2,1,17:1:1.29,. and 10:1:1.2, wherein EDA is
FiBe 3,BPdes Mutisaid epgineis used in piesd of §iBMY gpeing apdaehgssis dyno was used
BORTEA 08 Divald FREIGE RilbSaddRERafins POl yam ne: hydrocar.byl -
ﬁ@? tute g%groxy aromati c conpound: al dehyde using a

r at o ASIMBrde 1. PFhrig tegtnpprifiie) bench test, where fited pasi'rrate is less

' thaiﬁifl%gmggiﬁgEx{e@pane is the polyam ne. In a manner
anpl e o%arisonis made at a nol ar

ﬁ}i rr‘} lar tQq 1, a c
0938 of I8 PIMVHR-SAYR Ebrralensrbosbrsesr PBk test: Hoytdned injector (PFT)
& { ¢ conpound: al dehyde of about 1:1:1 in a nmanner
simlar to Exanple 1, wherein 1,2- diam nocycl ohexane
0018he ol ¥ 4R Gkord RB4dVBItests of whether or not, a

bidser entys : ' t sol t is
o cpacy aqeieaits MIBE 231, 1V Bl Ble BBl
FpEdees-on  product), whereby a conparison to a Mannich

R o onr i dn T BBRE TR el L Ra SR S5l

eRsagsicldle. i xt ures that contain the Mannich reaction

ct | 1 XI-Ure,. The co X, mxtyre .is not
RN bt beshitd Eainet e SEERE B o S 55 Prgiion abserved to
oxe N hipressact ofaipapicaaiidénnichiletedditni ch reacti on product

T o e s B o PR Bt VBB G fryfor oo

rerirssetet’y Masnich enefonpeodgets bfthe progebiiBventicithré broseRied Thbdle i Below.

i LNl Dk [ QW d. [ty 1 Xt ,
el 0 i gt 86 Sy it Balop it ofthe presen
inrventivon dlzbst iseopdicted ford0) héws. exanpl e. [0099] . In

rast, a Mannich reacti roduct of the present
[@ﬁ\%nti on is substantiall f%glfﬂee of by-products and

unreact ed starti ng PORDE2.BIalVD @RRIECHRAONDE characteri zed
as being substantially poyM: Reddich enabl es a nore
reliable, consistent fRruratpPoBdafe an additive
package (concentrate) having a nore predictable
concentrati onTESTt he actual MannpghosEsghd. on product
(conpound). TING. al sadimeany1® f ygh cag nor e
reliably formul ated Ngecontain 33flesi | agh arount  of
the present Mnnich gzegcti go.oproghuct (ggnpound). |t
shoul d al so bg appr awii gt ed sklzat 4oe  present Manni ch
reaction products are-readily prepared on |arge scal e
in “one-pot' with | ess

[00110] The product of Ex. 5 in Test No, 2 is an additive (30.4 % solids content). The
additive combination used is generally 1 part of the Detergent (Mannich) and 0.8 part of a carrier

(in this case a polypropylene oxide polymer made by adding propylene oxide to an alkyl phenol).
{00111] The product of Ex. 6 in Test No. 3 is an additive concentrate (30.4% solids

content). It is formulated in the same manner as the additive in Test No. 2.
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potential |oss of materials and with | ess potenti al

for variation (fluctuation) in reactant concentration
during the synthesis as conpared to conventi onal
approaches for maki ng Manni ch condensation reaction
products. [001001 Performance Tests. The Mannich
reacti on products of the present invention and
compari son Manni ch reaction products can be subjected
0 rious performance tests such_as: [00101] 1:
t[?ﬂl:{ﬁpl d IW%‘@HP&?F‘@IS?@#‘%M é??@"f/‘g‘ﬂfét[ deposit (1VD).
Tovig3jengi @Rl dehf@iphibM&s e cR¥RIIUS kIR bute\he dnSihb isl operating correctly,
simlar to the standard BMVIVD test (ASTM D 5500)
ki otherise pehfreairemont gEthideshDrReEdRE: | nt repi d engine i s

fask) N 1 eRiP@dsphed @Mﬁ{mnr&ﬁm&pdepam@m@ﬁ isShekyPof CHD
was used in instead of a road route for mleage

Sylivdenhaad denosits) preidF I3 (pistor:topydspedite). 642 1, PFI rig test:

f uel S
PLIST] (o e BRREER St W1 EE iR Bar 100 bl B e

(9911 3/@ | er The Bestrates ged rBWF for @ snodifisd PY1 ﬁa}eit fqr ﬂ}eétYP spresentative

i g A0y 5 0 P B s
béwd&'ém&TSMé) -6421 Bfbtast i romlifiesidy substiptiegiudifferentigect@o 1

Eﬁf ort fuel injector ("PEP) tests may be nodified
o% at results are reproducible. [00107] These tests

provi de -a direct neasuPELRif Testémbdified) of deposit

formati on observed to occur in the presence of a
particul ar Mannich det drgent. [002g8awldse treat rates

and rkestd| t sAfiditivea r epRee€RiEBIt | ve@id/DydesdAvg)2. 3L Ford
test for twvigx.5represé&htative Manni cA.7reacti on
prodiéct s of Nohe preseNbnd nventi on ar @9presented Tabl e
| beloow. T&&t63 is t8k baseline fueB.l(Ctgo RUL fuel)
wi t h6ut a MH¥emech r eabdbmeon product oft28he present
invention. A test is conducted for 100 hours. [001091
Table 1 FORD 2.3L IVD (a, RICHMOND 100 M Results

[00118] The same fuel is used in Tests 4-7.

{00119} A lower flow loss means better performance, and thus less deposit formation.
[001201 | The additives in Test Nos. 4 and 6 are at the same concentration and in the same
carrier. The additive from Example 5 is formulated using the same carrier fluid as in Test 2. The
additives are formulated in a ratio of Maunich reaction product fo carrier at a ratio of 1 to 0.8.
The éddiﬁvc from Example 6 is formulated using the same carrier flvid as in Test3.

[00121] A representative Ma.nnich reaction product of the present invention shows
superior and better detergency in the IVD and PFI rig tests as compared to the béseline fuel and
also to a commercial Mannich product. This can be shown by the relatively lower amount of:
deposit formation encountered when using a Mannich product oi)tainable according to the
present invention.

[00122] The effectiveness of a Mannich reaction product representing the present
invention can also be assessed in the “Mercedes” test, M102E (CEC-05-A-93) engine cleanliness
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CRC Test Procedure TEST DEPCSI TS, mg. NO Additive PTB
IVD CCD 1 None 537.9 1,487.7 2 Ex. 5 60.0 34.3
1,543.8 3 Ex. 6 56.4 39.2 1,356.4 1001101 The product
of Ex. 5in Test No. 2 is an additive (30.4 %solids
content). The additive conbination used is generally
| part of the Detergent (Mannich) and 0.8 part of a
carrier (in this case a pol ypropyl ene oxi de pol yner
VR ioRYosA 0 i henal ) -
B M Ml AT el o) Sty BOSRR hndad engine
et Gesti 1P The freas mitesdorad(iggessvntainingddviannivh teaction prdductirepresentative
dr ' reS TS, he adaitive in Test
Ng{e%usaggg[e%d&ﬁgf New?ue} iérsue or'S %9 s ?Poqeﬁé“hblﬂ
Wlot of the test. [00113] QI consunption can be
checked to make sure the engine is operating
correctly, but is otherwise not a requirenment of this
[#MH33] procedure. [00114] CaBbleAys) refers to combustion
chanber deposits and it i, B It q.l of CHD (cylinder
head deposits) and PTD PJ{JA oae deposits). [001151

& O [tive per 1000

The term PTB refers Qu ot ,add
barrels of fuel. . [%‘8‘3*%3? gesctrg’g?dufeat es and results
for a nodified PHrig test for tB P{Dﬁﬁ‘s{e resentative

Manni sh react gg}rﬁprodu us onduct ed

twi ce, Tests &~ 7) rt n le 2 bel ow

(The ATSM D- 6421 PFI t§§‘tg i s modidied ¥-substituting
$0117) THhile PBf Rig Test

a different ipjector.) E
(nodified) Treat %l owhe¥s Test®CR4dii'P¥e Rate (PTB)

@4 Cycles (Avg) 4 Ex.5 80 7.7 5 None None 19.7 6
6 80.8.1,.7. No I\I?Pe 2.
[0%4] Tﬁe add17t1ves irrlef‘est 0S. 81and% are at the same concentration. The additive of
Test No. 8 has a solids content of 76.9 and is formulated using the carrier fluid as in Test 2. The

additive from Example 6 has a solids content of 76.9 and is formulated using the carrier fluid as
in Test 3. The solids content represents the dctergent (Mannich reaction product) and carrier
mix.

[00125) The IVD data for Test No. 10 shows that IVD is significantly, adversely higher
when the fuel lacks an additive containing an exemplary effective amount of a Mannich reaction
product of the present invention. ,

[00126] The same hydrocarbon fuel is used in Tests 8-10,

[00127] Fuel consumption is measured and is about 229 liters in Tests 8 and 9.
[00128] The test can use Motorcrafi® lube oil (15W-40).
[00129] The oil consumption can be measured to make sure the engine is operating

corre_:ct!y, but is otherwise not a requirement of this test procedure.

[00130] A head port faﬁng of less than 10 is desired. In general, in conjunction with the
tests described herein an average rating of the intake ports can be taken. A head port rating of 10
or less can be considered clean, and can be obtained when an an effective amount of a Mannich

reaction product of the present invention is added to a fuel. The reaction product is typically in a
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[00118] The sane fuel is used in Tests 4-7. [00119) A
| ower flow | oss neans better performance, and thus

| ess deposit formation. (00120] The additives in Test
Nos. 4 and 6 are at the sane concentration and in 'the
same carrier. The additive fromExanple 5 is

formul ated using the sane carrier fluid as in Test 2.

The additives are fornulated in a ratio of Mannich

r ' pr (L] t.ar of .1 1o

FRECIAD P B b, S0boc e, Rl Rinp 1 Ry e v

sdditvecantining afdbteigent affedtine dio@int &F a NAhich Idaction product of the present
entative Manni ch reaction product of the present

inveﬁ%ion shows superior and better detergency in the
[mmmund PHhmm@mmﬁMMnm@mmoﬁpammmgﬁnﬁﬁ@mﬁmmﬁmm@m@mﬁms

. o to mrercial Manni ch product. This ¢an_ be
ibsrinr 0 e RSt A TR ROy g tedaced Bmousts of
. Pgrdmbmtﬁ)fbtﬂﬁmymgﬁg ad TMh&Ehhlﬂd ae@&naicaﬁ@_ vl cofhipsred to a
otaln e a rding.to the r I nvent 1 on.

?ﬁ%ﬁﬁﬂgm%fr@BFPg@ﬁ8§§mﬁﬁb%‘ nlch reaction

gmm]ct I A0E3EWhich @ ddtdrBend EBS AW amduﬁt\/cﬂ‘rdthll@xﬁlcﬁ adctitIngRoduct of this

be asses "Mercedes" test, 02E
ﬁggngﬁﬁ@?Hgm@W Emansg, evaluatlon t est.
iﬂtmsq nt r eMaﬁﬂclbﬂﬁcﬁoﬁ ﬁﬁhudtﬁeﬁ%&ﬁbsfg&ﬂ@ﬁr@geﬁd ivenBSt @8 provide better
usi n same standard engi n test (Test  10). ﬁ
5%% mpgged tg 4 gppveniinnaloommeraial Mpomich additive wroduct-

[m@q i on REQEBE lindeRRLE 8RN FdaMfnts £ chRABorRhS §e%ﬂ'ed to by chemical
I nvention and results for the MLO2E ( - 05- A-

paze aywher pdhsopecilipation or glgings hgreofy éwhs\)vr pigpabtgn ths Bwlg or phural,

A QiRrified 4 thb &Tst F@(Q td EomiMERYY doftactHIORSRG shﬁélan&?éf‘erred to by
Procedur e EST# ADDI Tl VE | VD CCD

¢hericabigmg OBQE“’Q‘E’! ‘EP"-F_(K 26 basy fupl,gglyent, etepp IWI’GDWEN chemical
chiRgeS tfa@@ér&éﬁon-gﬁﬁd/&(iﬁcﬁéﬁée@aﬂf‘e k Bcel\ipﬁre rSufil m%ctﬁ@%r soluhon

at the sage concentration. Th ditive of est

- Qraeechionypeding asyel dnges frapgorations apdforrrercipnsaradbie e@szrﬂl'gesult of
Brit@ing Me'shRffich rdab@ntSndid? cdiBnests tolBRer under the conditions called for

| pursuant to this disclosure. Thus the reactants and components are identified as ingredients to be
brought together either in performing a desired chemical reaction (such as a Mannich
condensation réaction) or in forming a desired composition (such as an additive concentrate or
additized fuel blend). It will also be recognized that the additive components can be added or
blended into or with the base fuels individually per se and/or as components used in forming
preformed additive combinations and/or sub-combinations. Likewise preformed additive
concentrates, in which higher proportions of the additive components are blended together
usually with one or more diluents or solvents, can be formed so that subsequently the concentrate
can be blended with a base fuel in the course of forming the finished fuel composition.
Accordingly, even though the claims hereinafter may refer to substances, components and/or
ingredients in the present tense ("comprises”, "is", etc.), the reference is to the substance,

component or ingredient as it exists or may have existed at the time just before it was first
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additive from Exanple 6 has a solids content of 76.9
and is fornulated using the carrier fluid as in Test
3. The solids content represents the detergent
(Manni ch reaction product) and carrier mx. [00125]
The WD data for Test No. 10 shows that IVDis
significantly, adversely higher when the fuel | acks
an additive containing an exenplary effective anount

' h..r eaction roduct of the present . .
Gllnds SO BT 0GR o0k S eas et inggedicats n
dopordast witigtht PresdnOBiddreF Tht fcORE URRLBsBIRcd, SonfRASHH LS edxent

i.S;.about. .229. | r n Test nd 9. [00128
r T I SRR T RO G i)
chhme oﬁduoldﬁmmmt nﬂﬁngﬁcqﬁrah&lsm%hﬁb/ﬁitﬂy%n&?lﬁ& for'ah ﬁccmf‘e
: L e i peratin Or[ ut iis otherw se not a
lfeng%w Kbl ? P'g"ft‘g@ fhsg'f’%%%‘l?ﬂﬂ’é claimsyiberent: A head
[per3s] r at i Axgused helrﬁﬁa ﬁle téﬁxﬁ”ﬁﬂ;ﬁsdhﬂﬁd‘j Qiehrisqht the ButRB&S ler diddussion

h#pnlmnlg* tes descri bed herein an
i by RE"G iRibadese pliseleiestforRse foatedsh at Jaast the
dilﬂmﬂmmmenfrﬁioh AuRéd td @nably the KBRare b BFre GO RHI&T fktion.

can he obtai ned when an an effective anpunt

cle
Faglerabl g fancerviltl bavegriubstantultereter sahebilsy ingbmbase fuel than this.
- Hoé i, thdubétnca Heda Sod Bssdive Hﬁhe baﬂ:"ﬁlelrlﬁ Q@faﬂoﬁ&hﬁ{so duct is

@%gﬂcally in-a 25 carrier
[ tive.Each a‘ﬁﬂ"?"?ﬂ@’ﬂ’ﬁ‘lﬂ’é or athpratumgﬁ@# fe&b’@illo 15 arO’rPOl‘thIf {his
spraifidatda b iBcodsdriEl i foto BEinls d1RI0GRO LAk @ dﬂfgj%&]&ggsn%s if fully

~ effective anount of a Mannich reaction pro
S%f@?@ﬁﬁmllnventlon [00131] A Mannich reaction product

[00gBr e s entrhl ShviRfonRd ﬁ%ﬂﬁbl# IV Rid B ISR R %’f@?ﬁactwe Thus, the

superlor and inproved performance I n an en
foppgowme desriptips iinas intanted to ichite and shomddint be ginsmﬁﬁlas thejiingi thes

m%ﬁti@h \[}ﬁﬂmﬁlﬁuﬁ?&%sh& exeglgﬁﬁéaﬁﬁﬁjimtrévﬁkﬁen gf whgtggm ded to be

ro compared to a ~commercla ch’produ
%Vﬁ@ i5rfe peb fartbdn thgslaings patl thejeguivaerts thermfealemmedm iaoatter of Iaw
- detergent effective anobunt of a Mannich reaction
product of this invention is added can exhibit
i mproved | VD performance. [00133] Mannich reaction
products representing the present invention can
provi de better stain rate when conpared to a
conventional comercial Mannich additive product.
[00134] It is to be understood that the reactants and
conmponents referred to by chem-~cal nane anywhere in
the specification or clains hereof, whether referred

to in the singular or plural,
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are identified as they exist prior to comng into

contact with another substance referred to by

chem cal name or chemi cal type (e.g., base fuel

solvent, etc.). It matters not what chemical changes,

transformati ons and/or reactions, if any, take place

in the resulting mxture or solution or reaction

medi um as such changes, transformations and/ or

reactions are the natural result of bringing the
99%%%C|f|ed reactants and/ or conponents together under
Whatheclgmadlist i ons called for pursuant to this

di e nts and conponents are
. [ dérciﬂtl‘? ?l{e‘gveé:s&ﬁséé%dc nﬁj?lgfngo be brought together

ei fahe Mainmclpeemtwmxr@cta)b@é@ﬂ by deastiemnficapolyaant haymg(mwehy amino

' a0 t or r 1

sxoff e e ERNTEOISR O CARE Blin? 1o Bl HepZand o 12
diangnocyel okdliphetiz e@l) fa élbrdlbt:adv}d}:ubsthmted\n Iyidroaysomite c@n@gmd zad (iii) an

t ditive.cq ts can de
atachidf whOS el 1S TRROET bod B A0 5F 800 60) LR Epimatery
Lzbemtonponents used in forning preformed additive
@? Fagggns and/ or sub-conbi nations. Likew se
HYHEGi ti ve concentrates, in which higher
proportions of the additive conponents are bl ended

sual |y . e qr
of et i Cpnpbf kg el st S et A g Bpine comprises 1.2

dmn@ﬂﬁ@@ﬂtx@me can be blended with a base fuel in the

course of formng the finished fuel conposition.

Accordi ngly, even though the clains hereinafter nay
3. Maé el 4daits e bahRskies accoMgas E1ainS 1, ardfeal the bolghaidé MFiststthylene
di the present tense ("conprises", "is", etc.), the
amitf erence is to the substance, conponent or

ingredient as it exists or may have existed at the

tine. just. before it was first 26 blended or mxed with

oW T3 G crOTRESIon BEPHIRLR, B fp BESHG RR Spne comprises 13 -
diaminBgtogeé.ent s in  accordance with the present

di scl osure. The.fact that the substance, conponent or

ingredient may have lost its original identity
5.. t hr’I%%I guhel %dd(ftwe co&%o%trltgnlaac(::go ?or auEyr &%Soff ermécl:eg.i{i Ci mms %rherem the

course m Xi ng eratrons

lunhotdhykmﬂﬁmﬂdeyhydnwahﬁmnaaécdngﬁnuxhcamquf&nneo«xﬂadewnyhenumongmxuneof

o- cres.?]her o%ilt}f“‘ F‘%)‘gltl‘%%ﬁn R&aﬂc@g@m&aél?yi sﬁastf g‘?‘fﬁh Iﬁ%mczl gdl%‘ieﬁn having an
average inobdculaok ¢igHt @i themapsoftabadt 300w aBtbthl}Gi]’JC e under
di scussion should be sufficiently soluble at 20C in
the base fuel selected for use to reach at |east the
6. rmmi feadditee mmminem ac@Gilihg &8l claim 9) adfcgeid Nie akPhSHiA hgdocarbyl
bsti serve |t§ qﬂ ed function. Preferably the
Subsi §P‘§H%S§S YiPoyRdR@ea substantial |y greater sol ubility
in the base fuel than this. However, the substance
need not dissolve in the base fuel in all proportions.
[00136] Each and every patent or other publication
r Breeiupledlditiye icpmpenitiongiceqrding &9 amhpag of the preceding claims, wherein the

aldehyde comprises an aliphatic aldehyde, a heterocyclic- aldehyde, an aromatic aldehyde, or

mixture thereof,
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specification is incorporated in toto into this
di scl osure by reference for all purposes, as if fully
set forth herein. [001371 This invention is
susceptible to considerable variation in its practice.
Thus, the foregoing description is not intended to
limt, and should not be construed as limting, the
g iggeB%Lo to a particular, disclosed exenplification .
"~ hefef Bve pommqEiion QFrardingsto fiiehn dedherenp@id Rldtpate gomprises a
C; to Culipigtisaicly@s .t h in the clainms and the equival ents
thereof permtted as a matter of law. 27 Clains Wat
is clained is: 1. A fuel additive conposition,
9. CcOmp Iﬁ:leSieﬂ&ﬁjcigdi):mﬁpdlﬁrﬁﬂﬂ!aG&brc};u%afﬁ icfifin 7, Odlhigdin Qlaidaklte@eiddo Yomprises a
react i) a polyam ne having primary am no groups
hmmm?@‘?%%%%bfron1the group consi sting of ethylene
di am ne, 1, 3-diam no propane and a 1, 2-

Lam.npcyel.oal i phat.ic (ii,) a hydrocarhyl-substjtuted i
to. IR RR0 RAGRET ratRls afvarchoans YRRy Sl ik eiuS tompries an
aromainhaddebyde. t he reaction is conducted using a nolar ratio

of (i):(ii):(iii) of approximately 1:2:3; and (b) a

liquid carrier. 2. The fuel additive conposition
11.  dtledndiaddjtiveccopipasition becoydiey teiany tireofpilipahion® whorjorseigeichyde s at

-l amnac 0 ane. . 3. e f diti .

least éﬂc\)erzrgglg(%t : (#]581&%%40 r%pﬁelég C(fn(s)lsc gai-gfn ffl}'ﬁ%i\?dﬁ:lé}?dgj‘ ﬁ:zgv%%cgehyde, propionaldehyde,
butyralddiygea maleraldehyda ariddesind aldshyde benzaldchpderred salicyldldebydeu el

addi tive conposition according to claim1, wherein the

pol yam ne conprises 1,3 - diam nopropane. 5.. The fue
12, andi mzlyﬁdﬁiefm@ﬁjbdsﬂti% a@@fdﬁi@d’ﬁ Ngly tﬁﬁ% @ﬂ)ﬂaﬂibse} ef 6{3 #Rerein saicé aldehyde

recedi ¢l ai s, erein the hydrocarbyl-substitute

Cmq”ﬁ?ﬂ&@??@%@ﬁﬁ?W@“@@ﬁﬁ%ﬂﬁd conprises ortho-cresol, - or
: phenol, or m xture of o-cresol and phenol, having an

al i phatic hydrocarbyl substituent derived froma

pol yol efin having an average nol ecular weight in the )
13, (Rsduc gadiiysoppmpegion sscqbisg to Zyome of claipsel foufe| whetein aid/ddehyde is
selected QBRUR! JedRoREERY Sl fird GhiGhRAI A Rh Wérﬁlaﬂigﬁrde, and formalin.

al i phat1 ¢ hydrocarbyl ‘substituent conprises

pol yi sobutyl ene. 7. The fuel additive conposition

- 14 ?ﬁ%%e‘ij hd¥tive Qoxﬂfﬂéiti&pgcc&ﬁiné %eang) "o&& gﬂh@ﬁe@dﬁl’g %mmér@lh he carrier is
selected from the group consisting of liquid poly-¢-olefin oligomers, liquid polyalkene hydrocarbons, liquid
hydrotreated polyalkene hydrocarbons, mineral oils, liquid poly(oxyalkylene) compounds, and any mixture
thereof.

15. A fuel additive composition, comprising (2) a Mannich reaction product obtained by
reacting (i) a polyamine having primary amino groups that is capable of forming a substantially
pure intermediate in the Mannich condensation reaction, said intermediate having a 5-member or
6-member  nitrogen-containing  heterocyclic  moiety, (i) a  hydrocarbyl-substituted
hydroxyaromatic compound, and (iii) an aldehyde, wherein the reaction is conducted using a

molar ratio of (i):(ii):(ii) such that said polyamine (i} is reactable with said hydrocarbyl-
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al dehyde conprises an aliphatic al dehyde, a

het erocyclic al dehyde, an aromatic al dehyde, or

m xture thereof. 28 8. The fuel additive conposition
according to claim7, wherein said al dehyde conpri ses
a Cl to Co6 aliphatic aldehyde. 9. The fuel additive
conposition according to claim7, wherein said

al dehyde conprises a heterocyclic aldehyde. 10. The

ditive conposition ac ordin claim?7, . . .
sobs{E PO SR e (Bl 2ROt Yl el Spsigrmodiote,sad
interikdiafeting Ueddabie Giithi 34 AOIMPES (i) VOLRME Qid] Mgnitlo reaftionqid€duct as a

bOf@ﬁéa'nB I.to 6, wherein said al dehyde is at | east
subs@ptially DI PFHY 1 om t he group consi sting of
oy ajutedayide, acet al dehyde, propi onal dehyde,
but yr al dehyde, val eral dehyde, and hexanal al dehyde,
benzal dehyde and salicyl al dehyde. 12. The fue
16. addMahMéh CRWERREI tdoRPriass Qhdli iBgkibe @{aahcora o) & ab&iBode of 1.2-
fo 6, wherein said al de yde conpri ses

diamigElohEaHS S |5RG SIS 6 | d-AFEREOPTaREne, Fpopisputsiges wbyiaed cresol

and/o@@ﬁ%ﬁ whiref tﬁ&?&fwﬂéﬂﬁgﬂe‘h@ ha ¥ %ﬁag@fmo@éc@mmgmt& aﬁmut 300 to about
erein said a dé is selected fromthe

2,000, éilfkins)t ﬁomaldfilyc%euwil@;ﬁlaithe Hepftign etradusted apipela molar ratto of (i):(ii):(iii) of
apprdR@h 4191 A8l dehyde, and formalin. 14. The fuel additive
conmposition according to any one of the preceding
claims, wherein the carrier is selected fromthe
Iach P
& ?$3ﬁ?%&%0Iy§FE2ne hfgr%%%§%0ﬂ£&nﬁiqU| H@d?otrea ed polyamine
having diripagrk emiohgraens dbat be nepablei af dpaming jal sgbstanmibq phre intermediate in the
r t
Mandigh AR LD, SO RBA S MR Tkl o NLRRL iwogen-
contaiviirgnhetdroqyelacmiisty, (i) @dh}dtocmbylaﬂuhmtbyhydrmmbmmg: ¢anypoend, and (i)
[ ro : .
o BRLYETRE B ARH R0 D90 20H0E BT TP e s
polyaivimen(i)cik reacmide mathtspid rhydleaxﬂtylmhsummﬂ dydrtyarometic adrepound (it) so as to

nher or en-cont.a
obtaif 4 A o T B hedia, T8 Safisth PG Gl My geactave wit
said aldeblyde(ii tooorbedin saimmmmakliy paea Ma(niuch neaciion plodedry de,
wherein the reaction is conducted using a nolar ratio
of (i):(ii): (iii) such that said polyamne (i) is

’ﬂ‘%o LRbh&i é%gmmd%ag&ﬁﬁ byljodt?cg a%w?&;]}l%tti:it (9le lg, wherein the

roxyaro tIC co stoo

hydm@ithyé-ﬁ@ﬁwf&ﬂ ilydrpnia@mam mmnéﬁfénpr@eﬂ ethoieraselr eredienat cor mixture of
o- cresglednﬂ Qbh&ﬁf‘ dahhe aﬂ\ﬁiﬂpﬂatﬁﬁiygm@érgﬁwgs%n&hﬂ dedivddrdtPh §o1901518 Fhving an

Manni ch reaction TO uct
average molecular weight in the range of about 300 to about 2000.

19.  The substantially pure Mannich reaction product according to claim 17 or clatm 18, wherein
the aldehyde comprises an aliphatic aldehyde, a heterocyclic aldehyde, an aromatic aldehyde, or mixture
thereof.

20.  The substantially pure Mannich reaction product according to claim 19, wherein said
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substantially pure product; (b) aliquid carrier. 16.
A Manni ch detergent conprising the reaction product of
(i) at least one of 1,2- diam nocycl ohexane, ethylene
di am ne or 1, 3-di am nopropane, (ii)
pol yi sobut yl ene-substituted cresol and/or pheno
wherei n the pol yi sobutyl ene has an average nol ecul ar
wei ght of about 300 to about 2,000, and (iii)
Mddﬁﬂé&ahﬂE&Mdato@@gﬁﬂmﬂ”ﬂ&ﬁ‘keactlOn i s conducted using
a nDIar ratio of (i):(ii):(iii) of approximtely
:3. 17. A substantially pure Mannich reaction
21. p?la?dﬂ@ﬁta%ﬂmm@dwwnﬂea@pmqmgprpdgct acpolipmi pleim Hayivherein said
aldeh)QlE'c%ﬁﬁse@%&&o%fcﬁéjﬂﬁ fiat is capable of forming a
substantially pure internediate in the Mnnich
condensati on reactlon said internedi ate having a

22 T il S el RS BT Bl DB aP o sid

dddndempmunﬂsmaﬂdmﬂwmkkhwhn aIdehyde, wherein the reaction
is conducted using a nolar ratio of (i):(ii):(iii)
such that said polyamne (i) is reactable with said

23 h%grog -substituted hydroxyaromatjc conmpound (ii)
CaS PP OHPYP MUY AR ARdUgl fltcyors@géo i9RY eperefickins 17 to 19,
wheremahid aBiHlW‘d% @t leadtlople We&d igRbAh PR rlﬂ torRaRtRiak, eclcetaldehyde

. W sai,d al dehyde (iij) to o aln sal subst ant’i a
propiofgiiclydian AiardeBier | sHuBkbage: snip el sudoane iehiiebade and
salicylflddgddvanni ch reacti on product according to claim 17,

wherein the hydrocarbyl-substituted hydroxyaromatic
conmpound conpri ses ortho-cresol, or phenol, or mxture
of o-cresol and phenol, having an aliphatic

24. hye Fsﬂfsﬁh@my pﬁfm&ﬂxﬁdﬁ%&ugﬁ gfo\ﬁs& aE{?Pd?ﬁ%t t gl‘)ﬂé & d élﬂmf 17 to 19,

_having aver age nol ecul wei range

whereig g, al éuée 9%nrﬁ%ﬁfpmz@®éwdel<gaf dehtetrapduciak lre;agpmr e
Manni ch reaction product according to claim17 or
claim 18, wherein the al dehyde conprises an aliphatic

25. q{hg %ﬁ%@ﬁtlalﬁz fﬂﬁ& ﬂaﬂﬁ%ﬁlr&ﬁcti@x& glf%m{(g 61’00 ﬁeg Stcg t I C ?IWS 17 to 19,

eyde or  m xture ere
whereup Lﬁaél Bisalside his r sslected offromp rthel Laroupa coBistig @ftfurfmialal ﬂnojmme aldehyde,

foRRIRY IR RAIR al dehyde conprises a C, to C6
parato |8hat|c aﬁgmﬁg 21. The substantially pure Mannich

reactlon product according to claim19, mherein said

al clic.al dehyde.
ﬁ] %ll%tﬁaloallgpip oy %ﬁgﬁ?‘%ﬁ&%‘éac% FENS co?%%ﬂf@? ( c’goar ’aﬁalﬁb amount, a
spark—lgm;tab,lp gppmbllsgblevhyémemrhors fiic] and|admimpel amommjf lasfagl adiitive containing a
Mannich 9&9&1 &rogﬂcggclggr%mg to claim 17 in a carrier fluid.

27. A fuel composition for an internal combustion engine, comprising

(a) In major amount, a spark-ignitable combustible hydrocarbon fuel; and

(b) in minor amount, a fuel additive composition comprising a Mannich reaction product
obtained by reacting (i) a polyamine selected from the group consisting of ethylene diamine, 1,3-
diamino propane and 1,2-diamino cyclohexane, (ii) a hydrocarbyl-substituted hydroxyaromatic

compound, and (iii) an aldehyde, wherein the reaction is conducted using a molar ratio of
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23. The substantially pure Mannich reaction product
according to any one of clains 17 to 19, wherein said
al dehyde is at |east one selected fromthe group
consi sting of formal dehyde, acetal dehyde,
propi onal dehyde, butyral dehyde, val eral dehyde, and
hexanal al dehyde, benzal dehyde and sali cyl al dehyde.
(D:(ilpdi) ofteppewipstctint 28] hepit the Mimiich heacRRCHoORL By HEkeat in an amount
sutfiHE B A0 oSy SN 2805 OF Cti8 SRl i p ieimal SETSbuStoh Sxging operated
on thé facleingedityae- pr oduci ng reagent 25. The substantially
pure Mannich reaction product according to any one of
claims 17 to 19, wherein said aldehyde is selected
28. frOhe fuskcaipobifiort oNShisd 27)GoMbridinly b Mad]l additdORIAGIStion in an amount
.al dehyde, P%%afornaldehyde, and formalin. 26. A fue
rangmg, el torageut 1009 PRy hal  conbusti on engi ne
conprising (a) in a mpjor anount, a spark-ignitable
conmbusti bl e hydrocarbon fuel; and a m nor anount of a
29.  fTiefuehctahipobivien GRANIA RN bR@aith 28VAARES heN@AGIch Q&CQJAIH?&EJ:& is obtained
ue

cc ing.to claim17 in a carrier fluid, 27, )
by reagta’#g[ﬁi:é]?‘8’?1‘1“9%ﬁ’éﬁxainﬁt(%)rmﬂSOE%%qwbwt%@wband/or polyisobutylene-

substita@Phémdl BYthéiR nittire WHeRin ﬁ%ﬁseb@l%q{a&‘hﬁ i RBh&ecutar weight of
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33. A method of controlling engine deposits in an internal combustion engine comprising
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