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METHOD OF MAKI NG HYDROXYALKYL AM DE CONTAI NI NG REDUCED
LEVEL OF UNREACTED ALKANOLAM NE BACKGROUND OF THE

wo bMERIYSEN . Field of the Invention This invenPCDONS2004/036553
relates to a nmethod for producing a fuel or |ubricant
additive conposition that contains a decreased | evel
of reactant conponents. 2. Description of Related Art

Fuel econo St r.al
qovtiEigab G AR R AR BRI & Pﬁmgﬂw ve
i ndust rREPHCEREBYEL Qe UNRFACEBERgM
vehicles. One way to reduce fuel consunption is by
BACKGROBMNIE OFGTHE INVENTION particul ar areas of the engine,
e.g., bearings, valve trains, pistons, rings, water
1. andrRid offH@RSenttormoder ate decrease in the friction of
t hese conponents will be reflected in a correspondi ng
Thik ¥&enB G REWYs o HRMAUEIRR hrodlibRizef MEEor ithiRas: JiafiveeempaEition that
ongol ng search for friction nodifier conpositions that
. i1l decr fricti t hese key areas and thus
cmﬂmnsaﬁ%ﬁggggﬁyggﬁﬁ'%%%%%@ﬁg §$Pbus types of additives have
been used as ériction nodi fiers. Sone of the nore
2. conRerEpier 9f Belgted sHenti onal |y used friction
nodi fiers are fatty acid esters, fatty acid am des ?nd
Fudl gtenonascstendesdsanandried by the federapagwsrmags have rgsiesgp etforts by the
di scl oses an exanple of a lubricant additive and
automotiveddpasi toiimprdviedhe Trahecorong ef firdtartviebicles HPe avay 40 kgduce fuel
am des have been used extensively as friction
consumptiS® i gyl iBfhifeindfrivtiofral SuticuNe- ardas 02 the/Qindi 8.8l baeings, Vahltettyains,
aci d am de detergency additive which is the reaction

i ' foi 4 YA AfolidafSdcRlead tAe FREBN oPth ts will b
pistons, n%,??ﬁ%arngxo; ydr ocar on)?l ) aneiane. U. S. PatO ente SeI\Cloo.mponﬁm s Wi be

reflected 1rg§ g%?@%gtﬁqyg%@geh o(isj e?)llrna ailnul'bOr\}.eﬁ‘l%}l{ nﬂlei)%f{)regﬁ;o%%ts : 8%&{ aryér?going

ininternal ¢
search for grggllpg m@eq%gilﬁlgsr}g?gsefg{ﬁlew%&IL%QI:CZSGGd rl%!cigrg inacggs%qgey %];ea? and thus

improve fuel economy.

Various types of additives have been used as friction modifiers. Some of the more
commercially and conventionally used friction modifiers are fatty acid esters, fatty acid amides and
fatty acid ester-amides. U.S. Patent No. 4,960,530 discloses an example of a lubricant additive and
composition that can reduce friction.

Hydroxyalkyl amides have been used extensively as friction modifiers. U.S. Patent No.
4,729,769 discloses a fatty acid amide detergency additive which is the reaction product of a Cs-Cao
fatty acid ester and a mono- or di-(hydroxy hydrocarbonyl) amine.

U.S. Patent No. 4,208,293 discloses a lubricating oil adapted for use as a crankcase lubricant
in internal combustion engines containing a friction-reducing amount of a fatty acid amide or ester of
diethanolamine.

Although the production of hydroxyalkyl amides as friction modifiers for fuel and lubricant

additives amongst other things has been quite extensive, most of processes for producing
1
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di et hanol am ne. Al though the production of
hydr oxyal kyl am des as friction nodifiers for fuel and

wo nimsioese addi tives anongst other tilings hasPOR®ER2004/036553
quite extensive nDst of processes for producing

hydroxyall;ygy ar. %%ce A Ae%RLT é{(fgtaﬁf GQBRAG g%fcgﬂtalgcg@f unreacted

rtaln percentage or unrea

al kanol

alkanolamffgs |AgGRRE MG %aﬁe.lrabkﬁgsslwisr Lot 7 \ﬁéa?%s%&ﬁl&e ydroxyalkyl
am des as frlctlon modi fying fuel and | ubri {

amides as fritdioni wedifying firch ariblubaaad addisiyes wishadssroased devs! aud/qna zero level of
of al kanol am ne and/ or residual catal yst. Therefore,

alkanolamirde atdidrdedidusd datalysia Jewusfotepitprand beadvapiagesis$o prwvide a process for
produci ng hydroxyal kyl am des with a low |level or a

producing ﬁ%ﬂfbﬂ&ﬁ&&mﬁfd&eﬁmrﬁqhﬂﬂbm odhgérorevet 8f alitatolaminalayd/or residual

THE INVENTION It is an object of the

invention to provide a method of neking hydroxyal kyl

am de conposition with a decreased |evel of

al kanolamne. It is a further object of the invention

to provide a nethod of meking a hydroxyal kyl am de

conposition wth decreased | evel of residua
§Lﬂﬂhkﬂiﬁggiiﬁﬁﬂlﬂﬂﬂﬂgﬂgﬁ|II further an object of the
invention to provide a nethod of nmaking a |iquid
It iemgiohect elthe grvention fcpravide ermriied olgnalabshydrar g amide
friction-nodifying or lubricity anpunt of hydroxyal kyl
compositiGiririh acduepaséd levd of Aianploassesses a decreased | evel of
resi dual al kanol am ne and/ or residual catalyst. In

Tt 1K GERIAG IMjddR of MR Seveafien tdrovideermethp&of makihg bihgdroxyalkyl amide
invention, there is provided a nethod for reacting at

compositi&f@ﬁﬁx aoczk%le%écf@(féi o?‘i’&’ic?f al 88g9dary al kanol am ne with

one ester or tty natural materi al s,

.0 h Lesen I . .
SRR A R SRR B i L Bgend o o
unreact ed al kapol am ne i.n t rov
or lubricar G@pHOSEIEN CERAINHY pﬁ!ﬁonrrﬂ%& Ptz 1 GRAIGHY S OF byl amide
and ester in the presence of at |east one netal
compositien tlat possesses & decredsad laviebof tssidnal ahcapplemineangyqriesigual catalyst.
| east one netal silicate, the netal of the netal
In &edping@ivithhrésagad ﬂ&tc&herm‘bj datsoafithe invention, there is provided a method for

catalyst.

reacting at least one primary and/or secondary alkanolamine with at least one ester or fatty natural
materials, optionally, in the presence of catalyst, to provide a reaction mixture containing
hydroxyalkyl amide and unreacted alkanolamine, wherein the improvement comprises, carrying out
the reaction of alkanolamine and ester in the presence of at least one metal silicate or treating the
reaction mixture with at least one metal silicate, the metal of the metal silicate being a metal of Group
IA, Group ITIA or Group IIIA of The Periodic Table.

Furthermore, in accordance with the invention, there is provided a method of making a liquid
engine fuel composition or lubricant comprising a major amount of liquid hydrocarbon fuel or

lubricant and a minor amount of a hydroxyalkyl amide composition containing hydroxyalkyl amide
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A, Goup Aor Goup A of The Periodic Table.
Furthernore, in accordance with the invention, there

wo sopnwmwssdded a net hod of making a |iquid engi neCT/u8t004/036553
conmposition or lubricant conprising a ngjor anount of

obtained ]%#rg %‘nﬁv@i %r)ﬁ(cg g:?{(e??&iaa&# gik%olllﬁmlrei 1?1%1 siﬁ@eﬂ? gllldr%sﬁéé,r th@ 'E?Hx%g(yalkyl

€ conmpositron con
) hydr oxyal kyl am deobt ai ned from pri mary and/ or
anudecm%%%%ﬁé §§%1%§HHIQW?WEP?ﬁ@?%ﬂm§1 icate and ester, the
Fg{drox al kyl am de containing |less than 0.5 w.
DETAILR DE%}RIR QN@EIMEN | LED DESCRI PTI ON OF THE
I NVENTI ON The primary and/ or secondary al kanol am ne of
Thiepeincaury medvor seveaddry atkahalantteen fglenansnt nyentidnehaRikkdRzeneral formula
wherein R is hydroxyal kyl of from2 to about 10 carbon

RNHR' wherehER ity dayseifalie) aF kiphne2 tedboantll @ibsoabimpalrihgd®xyalkylether and/or
thereof, and R 'is hydrogen, alkyl of from1l to about

combinatiﬁﬁ‘g #RRof, %ﬂ 0 ﬁﬁ}dﬁf serOhId T SMRn 1 Qo BRAKTO %Qx"b@?,rhy@?&!ﬁlkyl of from 2

ydroxyal kyl et her and/ or “conbi nati ons t hereof.
r ef er abl t he al kangl am ne wi |l I alek
to about 10 cE8h Anks, TR SRR B TR Wl Bnf Bl Bitferebly, e
di et ol .ami ne, althou ot her. primar nd .secondar :
alkanolangpg P HISTE LR, CLUA T SaE Eoh oL PEsTEo IR droiiang! amine,
and secondary al kanol am nes can be utjlized as we|ll.
although cthermpineary and seqomensy adlgppolpatingsran Pe dpeda ndixiieneivagions primary and
et hanol am ne, propanol am ne, i sopropanol am ne,
secondaryhult-motdnsinenenn besalirednoivalii Bramples bfpréniryraot aedondary alkanolamines
but yl et hanol am ne, di et hanol am ne, di propanol am ne,
are ethandMrhePhepatRidHeNBopd bl aniak ke landhé, S idutasRhdng, ne,
and m xtures thereof. In addition, alkanol am ne

methylethgrﬁcggx%ﬁiggg@tgfe%lwlamflél cﬁ&ﬁérﬁggaei?iﬁg{Hfi@rﬁgﬁﬁ?ﬁnmg&ﬁﬁgﬁﬁﬁﬁa&ﬁmim,

re propyl €ne oxi ne oxi de,

aivtanol G S T S B e, TP B4R S5R tps e
hydr oxyal kyl am de, but nerally the nolar ratio

with alkowles fpeaiits-of ~Bplsn AL R AROPRAYIRES PHEetfons iid,gnd butylene

_ preferably fromabout 0.75:1 to about 1.25:1, nore

oxide. preferably fromabout 0.90:1 to about 1 .10:1, and

nost preferably fromabout 0.95 : to about 1.05:1. .
Thehenduat efprimaiychndfortsbendsiyelkanaarhiae avill &t dypendent on the desired

derived fromnatural materials such as canol a

hydroxyalkyl amide, but generally the molar ratio of primary and/or secondary alkanolamine to ester

will be preferably from about 0.75:1 to about 1.25:1, more preferably from about 0.90:1 to about
1.10:1, and most preferably from about 0.95:1 to about 1.05:1. .

The parent acid of the ester can be a fatty acid derived from natural materials such as canola
oil, castor oil, cocoa butter, coconut oil, cotton seed oil, olive oil, palm kernel oil, palm kernel (olein),
palm kernel (stearine), peanut oil, rapeseed oil, safflower oil, soybean oil, sunflower oil, tall oil, corn
oil, butter, lard, tallow, yellow grease, blubber, herring, menhaden, sardine oil, babasso oil and
mixtures thereof. Preferably, the ester will be a fatty acid methyl ester or mixture of fatty acid methyl
esters, preferably, the parent acid of the ester is a fatty acid derived from coconut oil and the parent

alkanol of the ester is methanol, although any methyl ester of the above-described natural materials
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oil, castor oil, cocoa butter, coconut oil, cotton
seed oil, olive oil, palmkernel oil, palmkerne
W@ edosiomdsso pal m kernel (stearine), peanut oil, PepesS®ed036553
oil, safflower oil, soybean oil, sunflower oil, tal
i n_0i dard.. . | .
can be usel fygBBfpohnyend U bl cpMifaich bl oM L EHIBEGRRRne, o fary acid
can be us%gﬁ% AR %Js(r]oefﬁfet%tg gc?ig%fg@%&g{e%&%%?%grgﬁ CSS {er{gtiéw% %Wl]jth%%te? are the same
_ met hyl esters, preferably, the parent acid of the )
or differentpisy a¢ids that eretlie prapnd agidrafvleiestar o b & BEY Acid ippied atpnetsdn
parent al kanol of the ester is nethanol, although any
combinatiomtwith the stter araff alkdvelahos,ehalesctidnomdderas themban be fatty acid amide as
materi al scan be used. In addition, instead of, or in

well as w0 iairbedss of the cufientdaidition ivprafekabtp taructed irthe abéence of water to
acid can be used. Exanples of fatty acids that can be

prevent uﬂ’b?ﬁﬁec?%i@@ FeaBliodsbubP BB AL H@ N sW JihE sk & an@ bRideS a8RMRd alcohol or
or different fatty acids thdt are the parent acid of

amine. In é@%ﬁﬁ,&e%’cmd (gf, ?}:]{nta({%)é}bérga?l'og V&i7iﬁl dtﬂg ?%gﬁ%ﬁ%%%(aﬁé{a}r{i}%eé the fatty natural

on Wi er an
materials (ETnalvEh Aol 1o ESESPISE of Y MR RT:  F G slone or in
. preferably conducted in the absence of water to

combinatipp exiyestay aigihe seme pridicseweses B theqaet a5d phtherpyigroisjed apove. Ifa
of the ester and am de to acid and al cohol or am ne.

fatty natudahmettatial isorsed elost enth coinbimationrwithothb iestert dndrall@inolantitgg the reaction
ester and.al kanol am ne, the fatty natural materials

products thbe bBEhe/Rky @sid daddeisewell bxgypdras THe gradesyofité vigdnt invention is
materials that can be used al one or in conbination

preferabl?&#@u@?& %Jith%ﬁ@gl%b?iﬁ A éﬁﬁen‘: B84 PHC8R: ERMaibIBoRBIHERE 4 to about 22

the esters listed above. If a fatty natural

materjal is I ' [ | O i
carbon atdfR §Hd B g S QRGP E Her M BRERVART LBl rcumy

be fatty acid am de as well as. glycerin, Th rocess .

Fagly aekeeslest FENRONR R AGOBIPaPSesFERE APy isifli hehias monoglycerides,
) ~without glycerin. The parent acid of the ester )

diglyceridgs anchirigdyderides, abwigh ag staighiisbain carboxslinemdsdheihave heen epterified.

parent al kanol of the ester contains from1 to about
Polymericcfattly anidatstensare Bb tepntamipthtakdsdhisy acié eamwixamples obpgsssric fatty

esterified carboxylic acids such as nonogl yceri des,

acid esterdli@le¥ebasde Sn et Aldatiteeididebke AfizNRl Chedficadd Cant@ht1156, Undyme
chai n carboxylic acids that have been esterified.

14 or Uni ﬁlteymﬁd%dﬁigéﬁ‘ii(’s%ipgl ﬁﬁbﬁ(ﬁ'q 09§ anii%iﬁf?la{‘\'ﬁrgg: u L AlLYafsus

atty aci sters. "Exanpl es of pol yner ty acid

comsioas G55 s SRR L LR B 5 L
Th%&ggg&?@gyiﬁg{ggo%seg{in]éqrcl)o ara rrgtgo Solf g‘k[ar?orlar}l%{lg %0 ester as described
above.
The parent acid of the ester used in the current invention is generally made from a fatty acid.
The fatty acid used to make the fatty acid ester and preferably the fatty acid methyl ester can vary
depending on the desired fatty acid ester but can include acids such as; butyric, caproic, caprylic,
capric, decenoic, lauric, cis-9-dodecenoic, myristic, myristoleic, cis-9-tetradecenoic, pentadecanoic,

palmitic, palmitoleic, cis-9-hexadecenoic, heptadecanoic, heptadecenoic, steric, oleic, linoleic,

4



10

15

20

25

conbi nati ons and m xtures of the above-descri bed

natural natter can be used. The anpunt of ester w ||l
wheoosnesemt in a nolar ratio of al kanol am ne t BCEEEENN4/036553

as descri bed above. The parent acid of the ester used

linolenic ?1@11%0&90 j(ﬁ&%%ls{ i€ %hg&c%rﬁ)d ecxga%ﬁﬁilé %@ é{ ff'-gigb?enmc

at ty aC| atty acl acid
fatt

. . b t he th ester c
cicosadiofj3f ool e BRI B erPelpto e ol CHE .
' | h (o roi ryli
4,8,12,15Js§%o%€s%p%‘éa%%£ Seneiiegnod fighoesuidieassPEo iy mofies thereof.
ristoleic, cis-9-tetradecenoic, pentadecanoic,
ThealllsAnplagning amch«pqt@ can be regcied gph@)@élden theqgiresence of catalyst. The catalyst
hept adecanoi ¢, heptadecenoic, steric, oleic,
can be prdsemt@lithercinl doncdngratecor in saivern) Shitablcdi;d‘lydit@foy ﬂie&ﬁuteil}zst can include any
nonadecanoi ¢, arachidic, cis-9, cis-11-eicosenoic,

volatile al8blQ S8R €p tPAHRAERE EArBAPAEIMS BEEFAY HARAL, ethanol, isopropanol, n-
ei cosapent aenoi ¢, behenic, erucic, docosadienoi c,

propanol, ‘%uén&lz t-brtahOr #RGRE BRERIRERRaE or ﬂ%?&l%ﬁ 5 &g,' r&rm.?.lhor branched

gnoéerlc tetracosenoi ¢ and m xture er
[ c n be reacted o t nw
hexanols. ffﬁ R SRR R RN R i b lﬁ%faﬁlsﬁatalyst which
either in caoncentrate or in solvent. Sui tabI e sol vent

is preferalpiy SphgioR &f Sroysabauh htq Fhont Y, meye prsfearhly dros sl Lo to about 50 and

contai ning up to about six carbon atons such as
most preferablhidromn abait RQrio kbotit 30 priogracent of eapal i aowdentrivgtimpalivent. Generally, a
t - butanol and sec-butanol, normal or branched

basic catalyehivihied ssednaichak aoslkbxide Oh&ﬂbmmlﬁst, préfetabdph W] alkoxide
is used, it can be present in any anpbunt necessary to

catalyst. E}%ﬂiﬁ&seoit ﬂﬁaﬂ@ﬁﬁtéﬂ%ﬂqoﬂ&é'aﬁﬂ ch&oﬂt@ﬁﬁﬁ@pﬂs Béaﬁlrﬁﬁld‘étsb&iﬁm methoxide,
from about to about 100, nore préferably from

sodium etﬂ%@ut é@u@{ﬁug%)ggeé B&sgﬁﬁtn%&lﬁ (?é’ ?g ﬁé’%&%’x mo§P&u£0é%1M propoxide,

| vent ral Si.C cat be used,
sodium orFQAtSTRb o fegerifen §ed ?ﬂgﬁlmm@%%t sty of gpErenageyamoate
a metal al koxi de catal yst. | es .of suitable netal
sodium caghqagte, petasim CAToBH R ESiHRY C@rkw@ , ealgiumyrarhpmates ghEmtigm carbonate,
met hoxi de, sodi um et hoxi de, sodi um propoxi de,
barium cafhonats sind minerésdkemdes, W@tbtsaélsmmetéomdﬁ bdiag npot prefirtech The amount of
propoxi de, sodi um or potassi um but oxi de, sodi um or

metal alkopfieas Thrbonpe chtkysteill bonh duabytidatly @ffsctive daexan@@iod can vary greatly
sodi um car bonat e, potassi um carbonate, cesium

but will prefiraN Bt Bront Ml OIS GRERRN 2108, mdld ﬁ@ﬂeidﬂﬁ} ﬁ@fn%@@@ &25 to about 0.75
bari um carbonate and m xtures thereof, w th sodi um

and most ﬂ@f‘e%ﬂf ASrnP Y048 %4 alﬂ)ru'?f).%b R&ﬁqpergé?l% ﬁf%ﬂimon, Ergamc catalysts such as
tetraalkyl ammonium hydroxide can be used as well as Ethyl di- isopropyl amines, Hunig’s Base
(diisopropylethyl amine), DBU(1,8-diazabicyclo[5.4.0] undec-7-ene), DBN (1,5-diazabicyclo[4.3.0]
non-5-ene), guanidine, Penta methyl guanadine. The amount of organic catalyst can vary greatly but
will preferably be from about 0.05 to about 1.00, more i)referably from about 0.25 to about 0.75, and
most preferably from about 0.40 to about 0.60 wt. percent.

The current invention employs the above-described reactants for producing a hydroxyalkyl

amide composition in the presence of at least one metal silicate or treats the hydroxyalkyl amide

5
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net al al koxi de or carbonate catalyst will be in a

catal ytically effective anbunt which can vary greatly
whaosmidsso pr ef erably be from about 0.05 to aboPtT/UST04/036553

nore preferably from about 0.25 to about 0.75 and nost

compositiIQﬁ %fcgih@M Ny fHe%%@@ééEri&d%?a&t&t?%ﬂ%ne@al QficAe: l\‘i’ftéllcs‘?lri]éates are known

n-addition, organic catalysts such as tetraal

o s SIRBLATH N R, U L L s cremic
products. A EHkiexRplg LG 4 RS MBidE iRy megt aicate e kB fesametal is

met hyl guanadi ne. The amount of organi c catal yst can

from Groupaky GreBRIIA OLdOUNLILA g3l decibfip Tibles Fammalss of prfoBble guetals
about 1.00, nore preferably from about 0.25 to about

include m@greSiung welcivms talymisfuaraal lsyditimowitiameghesbind Beihg thnodt preferable
0.60 wt. percent. The current invention enploys the

metal. Suithisle enedélsilicatee drel Faled @ddletal Forinul QLG YRIO zHYO WibeYedh k¥l described
am de conposition in the presence of at |[east one

laSih | f t | . :
above, M B3 Grobp 1&2ERPTIA 619@}&18 IL[:I;A }ti]lﬁ%[, g;b%a g%é ina {nk%aé ratio of from about

am deconposi ti on produce oV escr

) [ ] S; Wt | silicate.. MetalSilicat e -
15:1 to AR Mo elull80 £ B SRR A TEE Rt S aPlegmetal sitcates are
. used to lL.gwer the sodium |l evel in various.chenical .
magnesiug iates of PSPPI HEPISE i b HaS AEal 244 1+ Lhs @stal siliate can
_include any netal silicate wherein the netal is from
be providedyiggpcaspandpisifzabdy siomzheub! 10 afourhé nmse prafereblybime about 5 to about
Exanpl es of preferable netals include nmagnesi um
25, and mesd podfemblydramiabairh 1 rid alsod 20 mwivpdrdentragyiheShydno tyailyd atd reaction
nost preferable netal. Suitable netal silicates are of
mixture). t he general fornula wherein, as described above, Mis
any Goup A, Goup Aor Goup IIlAnetal, x and y are
101 (RTRARL et ence AThEAcaly Ridoeh AU ot dichnSlamine in the
ryaroyt B SN B T5let TS S S T FE i rgeopary
2.6 and is.. The tal silicate can be _provided in
alkanolam{gie, e3¢ aafl paf3isst bkl pori s ta Gibe prepecs B etk iRt cgmpound or
. preferably fromabout 5 to about 25, and nost
alternativepy, &f the a@ﬂ%ymm poxieepd atkenelagien, estoandtcatalyst ashnot ben treqted with
hydr oxyal kyl am de reaction m xture). It has been
silicate. Betoue tteatingtthe hpdrpxeadlen emidd comgtaaitionivithometal sikchie éswilhentain from
| evel of al kanolam ne in the hydroxyal kyl am de
about 1 to @BFN@SKE, beReht@f ante@Med allkhddlamte! W th&BRUrbXydlIB@ amide composition
primary and/ or secondary

is prepared in the presence of metal silicate or when the hydroxyalkyl amide composition is treated
with metal silicate, the amount of ur;reacted alkanolamine will be reduced to preferably from about 0
to about 0.5 and more preferably from about 0.05 to about 0.2 wt. percent.

The hydroxyalkyl amide which is produced by the reaction of primary and/or secondary
alkanolamine and ester can be any amide but preferably a hydroxyalkyl fatty acid amide, more
preferably a N,N,-Bis(2-hydroxyethyl) fatty acid amide, and most preferably a N,N-Bis(2-

hydroxyethyl) cocoamide.



10

15

20

25

al kanol am ne, ester and catal yst had not been reacted
in the presence of netal silicate conpound or

wa@baosomaso vel y, if the reaction m xture of PCT/US2004/036553
al kanol am ne, ester and catal yst had not been treated

In WidiBos td teR@tiRy tl%elg\%i %f fnru% vl 43/ @@colimgrl&% Ya?lt)ﬁ}‘r{m@@egﬁesence of

conposition wth neta I"cat e, contaln

metal 51110% éaé%lo%a&nci% r%@eblgy l o %’é@duaﬁgaéaqg e gﬁveg%a c&i&&%sé ﬁzbrbl%q rtefhé?»?d to a level

repared.in th senc of metal_ silicate or_ when
less than 1?1 AR E %}Fa@%ﬁa’gﬂt Vo154 fegimety gpd/pr secondary
netal silicate, the anmount of unreacted al kanol am ne
alkanolamjid, [stpeandeastabis hadnqibeprereaiey irf the presustofthe wetabslicate compound
0.5 and nore preferably fromabout 0.05 to about 0.2
or had notwteatedehe smattionlredimy of alkgiadl&yine sesicdendbatalysi witl nechl gididate.
by the reaction of primry and/or secondary

Preferablyatiecnehvaibneatnsd cesbefedaadl 1eabdny3Git. §Rrdeut a8 padtMbly by
a hydroxyal kyl fatty acid am de, nore preferably a

s | dadk _
about 60 W gkrgggb ng-ie EB(I%J l\é@élﬁg% r ?] 131;1 g% %%ihg a)ég‘og ggrgr@n&%gr@ Af the above
on reduc t he
s 5 2 Sk a%gfnaeseq?ﬂgaﬁ pBlinBat §F roheRls Bapy paptigutar order.
n reduce .the | evel resi dual cat al The | evel
Proforablygfhe alianplgiine, &ﬁteb@ldr%%}s% BrertEAced Bsiio HsaexpRaHe i metal
. amount of residual catalyst that woul d have existed if
silicate. t he primary and/or secondary al kanol am ne, ester and
catal yst had not been reacted in the presence of the
Thebydoxgalkylcaide canpasitivsh fpoduvad by dite mebat ef tHeligvention can be used to
reaction product of al kanol am ne, ester and catal yst

provide a ddckdaseBi @ctish id &iﬁér%meﬁhﬁ)ﬁlgﬁ abliye asth@ePoMUPhicaBf additive. The fuel or
catal yst can be reduced by about 30 w. percent and

lubricant aﬁ@ftﬁfe R ﬁfb%r}ﬁﬁ eog hlléuﬂ% fne G010 1yH? 1 E)I?tac Tpo %/-I?igré C?mglilSl%a major

above- esc aCtI n can ta

amount of lghigHy R RAE Zl.ﬁ%r'cbet%@%ﬁ??%ﬁe%ﬁ#gﬁwﬁ%%@k% amide obtained
articul ar or der .. Preferabl t he al kanol am ne, ester
from a pringary qugfox speondany alianglamipe, ¥6é pilicaterand iepten Hididiexyalkyl amide
the nmetal silicate. The hydroxyalkyl am de conposition
containingprefgrabbilens tham abavis f o thosst prefeeabily leshthian abewtr). h end swet preferably
provi de a decrease in friction in an engi ne through
less than abdwg Oulset.gernt alkdnotrmihelbPietatily dddill by eddeihe afligeid edgine fuel or
| ubricant additive will be part of a liquid engine

lubricant cb&h@bsi@bn kb FricERAIM GRFRASIULHEHSURRung | AGridtisRInBAifying or lubricity

amount will vary greatly depending on its intended use. Preferably, a friction-modifying or lubricity
amount will range from about 10 to about 1000, more preferably from about 25 to about 500 and most
preferably from about 50 to about 100 ppm. Fuels to which the above-described hydroxyalkyl amide
composition can be added include, for example, gasoline, diesel, kerosene, jet fuels, etc., while
lubricants can be either synthetic or natural mineral oil based fluids categorized by API as Group I,
Group II, Group II, Group IV or Group V base oils or 6ombinations thereof. Various other

components can be added to the fuel or lubricant additive composition in addition to the hydroxyalkyl
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anmount of |iquid hydrocarbon fuel or lubricant and a
m nor anount of a hydroxyal kyl am de obtained froma
w@eiosmngssand/ or secondary al kanol am ne, netal BCT/USZ20€036553
and ester, the hydroxyal kyl am de contai ni ng
amide co o%ftﬁﬁlaqlhﬁsé £RRidn B Hﬁts Ql%e%no(i{ﬂrts Bfs6h (ﬂpsldyi ltl?esacfrt and will not
an about 0.2, and erab Ipess t han a ut
be discu é per cent al kanol am ne. Preferably, it wl I be
$§% gﬁ”%o a quuid engine fuel or lubricant conposition

|11 a frictio or. lubricjty amu
It wil} b ﬁn@ﬁrm'wf %],1{%%% Fhegritya h%{m@gwg lllydyawlkyl amide
greatly depending on its intended use. Preferably, a
compositi¢r ¢euistipiesrodinipjexgigvrelof opmpoungds snebuding faitl lacideamgjded, powell as fatty
about to about 1000, nore preferably fromabout 25 to
acid estersafeiytacEDétearachidess tnpacéereadthivts fireerfaiapacids, g0 ctm] alnd partial fatty acid
100 ppm Fuels to which the above-descri bed

esters of gieFoD VR hdho-ARE dEgISREMRS). tBAR pﬁﬁiaubﬁlcpééé&ﬂiabnﬂrdf@lﬁyalkyl fatty
for exanple, gasolTne, diesel, kerdsene, jet fuel

scid amid Eiip be SR PO LR ERRAPE, géetf%?%lzé%“? ?‘%@ﬁ""%@}%f\m%%
i V
compositigt Piyted BB A g e v PR gt L0 Bt gt 88 R avrably from

can be added to the fuel or lubricant additive
about 40 to a3t 0+ 3dmpsh Peedierpbly drpre 8bquh &0 g el §& PikyReasengiafl hydroxyalkyl
) conposition. These additional conponents are known to
amide. persons skilled in the art and will not be discussed
herein. It will be understood by those skilled in the
Thaptocetsadf thisénvieoti@geinig dayribdouy aldeyd wialgiraleze of tqposritiues, preferably
constitutes a conplex mxture of compounds incl uding

from abouf 2§ % aBEHtTL SAPT ABSre pRSfeiBly fr@f abatitsn° ﬁﬁé‘tﬂi‘)uﬁ‘%@ gnd thadtip¥eferably
acid ester-anmi des, unreacted reactants, free fatt y

from abou@?@%'ab?ﬁtyﬁ)eép I’l"he ﬂﬂ&tleﬂ' '6{" Jch lree{c bh ¥s @ fl ggﬂeﬁ% Jlﬁugged over a broad

cero ., nono- and yCGI’I e

range. Preg © OTIS%W%X%{J%%E' kc?/ %gﬁ{a} 10 [9? aia&u“}c/g’@ fndléutes to 24 hours,
more preferi %%%‘%Lbkq%% PR, SFTBSSLA 0 PEOHUELE A0S out 8 hours

preferably from about 40 to about 90, and nost

The reactigyy mnebea@mﬁucﬁmbah ank erasswe buigprafsoally &Creduced peassgnt Soitable reduced
hydr oxyal kyl am de. The process of this invention can

pressures da@ ra@gderfrad abeuit 0dvierabauvd (deant degerablly fta@npesatl 0rtesbout 100 torr. The
preferably from about 40 to about 15CC, nore

reduced pr@§sﬁf@£1ﬁ)l%s)'fof e AR eUEoRGER 0 Q¥ hRthako Bfch RSfeaction medium

preferably
The hydroxyalkyl amide reaction product of the alkanolamine, ester and catalyst can be

reacted with metal silicate under agitation alone and/or in combination with a vacuum of reduced
pressures as described above. The resultant product of the hydroxyalkyl amide reaction product and
the metal silicate can then be separated by any known process such as filtration, distillation,
recrystalization and the like. If the separation is done by filtration, any conventional or known
filtration process can be used but preferably the filtration is done through the use of a filtration aid
such as Celite 545%, Si0,, diatomaceous earth; diatomite; kieselguhr soda ash flux calcined), and the

like The amount of filtration aid will vary greatly but preferably can range from about 0 to about 10,

8
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from about 60 to about 70C. The duration of the

reaction as well can be conducted over a broad range.
wee@benebd y, the invention can be carried out POT/US2004/036553

period of fromabout 30 mnutes to 24 hours, nore

more prefdhs P@foﬁpﬁ%uft | QBRA Y tand nidt ﬁ@ﬁi’i‘ bl%%qﬁpéﬁoﬁt @Eﬂa HHREE wi. percent.

preferably from about 4 to about ours reactl

The metal%ﬁ% e&gﬁgﬂessugﬂr ﬁxt‘éu ?‘EM%‘? geo??iz te gx P@)ée f\?%lg&lgiﬁacﬁgﬂ agoduct of

romaboyt 0 5t bout 50and referab from about
alkanolamig, PRS0 GEE b 1 A bl degs08 SRbcLAp ues thistugh the
. the sinmultaneous renoval of nethanol fromthe reaction
filtration agsbelpugrivithaesiguat estsral Togiresiduadi alkpeelaminsreppisg with the salidenetal
al kanol am ne, ester and catal yst can be reacted with
silicate. netal silicate under agitation alone and/or in
conmbi nation with a vacuum of reduced pressures as

Thelesetidbessé vskin thd proces Wi tiaihvéitRawah bOhnyt &fventional or known
hydr oxyal kyl am de reaction product and the netal

vessel, pre?érﬁlbl? ah ﬁgﬁ;ﬁ&i {8eh NE pRRP ?{e@érﬁlﬂy BktiBY tzﬁﬁl‘}%&r&r Ghe ij?oa?ﬁ%f of the

such [tration, dist ['at1 on, recryst I zat1 o

invention éa!ﬁeoe coiﬁ&uctéc{ b'&?ckn‘%gﬁg@tt nt% %Ergg%nees by filtration, any

nventi ona 0 ffocess can be used

Th%?gllé)%f.\ ‘E%E)%Hl .ﬁ}'ageres %F%tglgt?egglp usgr?ggﬁ)g@%&eu er;c}ﬂ?e% nl{gtal silicate to
di at omaceous earth; d| atom te; kieselguhr soda ash
remove allfanglansng andredium anepnored tojtheprrence abeikenaddming nd sediem in a
aid will vary greatly but preferably can range from
hydroxyallgt @atidcangpaaisiontthdtas Botdreen pracfed imiileyprésenca eftmatl silidate. The
about 5 and nost preferably fromabout 2 to about 3
metal silicite co@o@ethat Wikeuso@ thak asihth@it BamekiunPdigdes. abl y renain
in the solid state when m xed with the reaction
product of al kanol am ne, gg4gt and catal yst. The
hydroxyal kyl am de react| on product can pass through

[y + alaiial aoc Thao
|8 IIC I’JI | Il 1 all : U1 I(Jll ustgftlll Magglrlal” I CD U:J:il Mgigil,ys% ']:Egl\l efdl
Wgtwal %l Kaghioram ﬁ‘e_%—@ﬁ'l—ﬁ‘S_‘\M tA—t1e—S6 et
dlet11a1]0].a1nlllq P 3{-61;961‘1 Thd raant o8 viaoccpol on T+ hA nence nf
Sodlum ppmh b T, .III TrTAactli I’Z [oRe L vy | UOCM LI CTrIc n )7\1\,\)\.) \w A |
he—rvent+er—ecanr—be—a& conventibnal—orkhdwn—vessel
preferably an agitated vessel and nore preferably a

stirred tank reactor. The process of the invention can

The,followfiea paple Rlusitetihe current daventiptous processes. The
following table illustrates the effectiveness of using
t he above-descri bed et EXAMPLEate to

The base N,N-Bis(Z-hydroxyethyl) cocoamide was prepared. It used 100 parts of a methyl
ester of Industrene® 325 (a coconut oil fatty acid mixture), 45 parts of diethanolamine and 2.3 parts of
a 30% concentrate of sodium methoxide in methanol as a catalyst. The materials were mixed under
vacuum at 50°-70°C for approximately 6 hrs resulting in a N,N-Bis(2-hydroxyethyl)cocoamide
reaction product mixture with 3.5% residual diethanol amine and 2155 ppm sodium.

Due to the kinetics of this material, the diethanolamine level of the N,N-Bis(2-hydroxyethyl)
cocoamide decreased somewhat over time and at the time of testing, the diethanolamine level had
decreased to 1.89%. Magnesol® was provided in excess to the reaction product mixture, in that, 5

grams of Magnesol® was added to 25 grams of the reaction product mixture and mixed at room
9



renove al kanol am ne and sodi um as opposed to the

presence of al kanol am ne and sodiumin a hydroxyal kyl
wa@ride4esemposi tion that has not been reacted i PCT/D82004/036553

presence of netal silicate. The netal silicate

temperaturé ?eglpiglg 4 1&1%2%{]%@ @Eogﬁ?t%éé@%ﬂleﬁyeﬁttg 9beE uhild Q/ﬁ&lﬁ'ﬁrhnddkept under

é
te. teri al gnhesol * Treate

di. et hanol am n W .. percent 89.0 Sodi.um. p 21 .
constant mixgerior A ROY] e HEP L then fiteq PuRaCetP Bl By Stuct with 1027
i nvention, EXAMPLE The base N, N-Bi s(2-hydroxyethyl)
ppm sodiurg ol swipdisingtis 0%prdigtbanelaming. ysed 100 parts of a net hyl
ester of Industrene(r) 325 (a coconut oil fatty acid
m xture), 45 parts of diethanolam ne and 2.3 parts of
a 30% concentrate of sodi um nmet hoxi de in nethanol as a
catal yst. The materials were m xed under vacuum at
50-70C for approxinmately 6 hrs resulting in a
N, N- Bi s(2- hydr oxyet hyl ) cocoam de reacti on product
m xture wth 3.5%residual diethanol am ne and 2155
ppm sodium Due to the kinetics of this material, the
di et hanol am ne | evel of the N, N-Bi s(2-hydroxyethyl)
cocoam de decreased sonmewhat over tinme and at the tine
of testing, the diethanolam ne |evel had decreased to
1.89% Magnesol (r) was provided in excess to the
reacti on product mxture, in that, 5 grans of
Magnesol (r) was added to 25 grans of the reaction
product m xture and m xed at room 9tenperature | eaving
a slurry. This product was then heated to 70 C under
vacuum and kept under constant m xi ng for one hour.
The product was then filtered over Celite(r) to yield
a product wth 1027 ppm sodi um but surprisingly 0%
di et hanol am ne. 10WHAT IS CLAIMED IS: . A nethod for
reacting at |east one primary and/ or secondary
al kanol am ne with at | east one

10
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ester, optionally, in the presence of a catalyst, to
provide a reaction m xture containing hydroxyal kyl

waride4ase unreact ed al kanol ami ne, wher ei n t hePCT/US2004/036553
i mprovenent conprises, carrying out the reaction of

WH/ ne and ester in the presence of at |east one
TIS?%[@ﬂﬂguﬁﬁsuate or treating the reaction mxture vvlth

t. one netal | icate, th rretal
1. §imp B8 donreii s ebLmear e ap Al Sreor By plieRplany net‘ﬁ%h at least one
Periodic Table. 2. A nethod for making a hydroxyal ky
ester, optionailseinvhe presensgl psakalyish 4¢ Povifica repERSMIEHES BONIARIE h.‘/droxyalkyl
and/ or secondary al kanol anine with at | east one ester,
amide and optdaoted|allanolamitéevipres drecienpoé vepzdnd byraprises.ccaplyong Qi tlee reaction of
reacti on m xture containing hydroxyal kyl am de and

alkanolamit8r8d¢ked irpthls prebace dfe ldakteonkerstil slivanf oratdstngthameavtion mixture
and ester being carried out in the presence of at

with at least %ﬁl%tmﬁﬁleslﬁ@att@ lihSinkiat 8t @ie Hetdl RAidaRAR ] O MK BfJGﬁ)u@ qiA gr Group
treat wth at l'east one nmetal silicate, the metal of

S|I|cate being a netal of Goup IA Goup A
IHAOfthe})Jl%r]éﬁgcgb ‘of the Periodic Table. 3. The nethod as

RPN R R AR 4% ——

formul a RNHR wher ein Ris hydroxyal kyl of from 2

and/or secop@lagyplienclaménsswith gdlees pae kyjfe opénalifdn dhe RISHHCH af %’ﬂgst to
thereof, and R is hydrogen, alkyl of from1l to 10

provide a rmthmnnaﬁmpntayﬂng) kydibkydllet! heridamul wireastadinllkeaplapyige, the reaction
t hereof or hydroxyal kyl of from2 to 10 carbon atons,

of alkanolaRYihe QXY @ktey belhB esrriad dl0in tE Pkt obasledd enenktal dilicdiber the
nmet hod as clained in any precedi ng clai mwherein the

reaction ml&%ﬁl%rﬁena%ﬁgaﬁéﬁ with&t ﬁ‘:%t%‘he Ml%ﬂf&%tef fRMtall T tZmeRl §ABate being a

e parent al kanol of thé ester contains
car od as clainmed in
metal OfGW%’e(%é)HPﬁIQA 4] g’mu I%‘rngi;t%lg? ﬁr-e{&ggﬁghla acid of the
ester js a fatty acid derj.ved fro can a oil, cast
3. She et GmeDin SEOBBEIIG i SPELh e J5ipasy ASOR yandary
oi |, palmkernel oil, %al m ker nel fol egéa)ﬁ pal m ker nel
alkanolamipistis af theedenerpb fmmuleofRNHE spesarh iphydroxyaliyl SngPIol f0 10 carbon
soybean oil, sunflower oil, tall oil fatty acid, corn
atoms, hydebkyallbyltther and/xalfcnbmhmdtiomvthey@ﬂ a Rjielaskogdnl allspleot from 1 to 10
herri ng, nenhaden, sardine, babasso and m xtures

carbon atofBEhE@bxyalkylether and/or combinations thereof or hydroxyalkyl of from 2 to 10 carbon

atoms, hydroxyalkylether and/or combinations thereof.

4. The method as claimed in any preceding claim wherein the parent acid of the ester contains
from 4 to 22 carbon atoms and the parent alkanol of the ester contains from 1 to 10 carbon atoms.

5. The method as claimed in any preceding claim wherein the parent acid of the ester is a
fatty acid derived from canola oil, castor oil, cocoa butter, coconut oil, cotton seed oil, olive oil, palm
kernel oil, palm kernel (olein), palm kernel (stearine), peanut oil, rapeseed oil, safflower oil, soybean
oil, sunflower oil, tall oil fatty acid, corn oil, butter, lard, tallow, yellow grease, blubber, herring,

menhaden, sardine, babasso and mixtures thereof.

11
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116. The nethod as clained in any preceding claim

wherein the netal silicate is of the general fornula
wob@seisssM i s any nmetal of Goup A Goup || APOT/USRX0UME6553

A of The Periodic Table, x and y are in a nolar ratio

6. the rg&gb& ag’cl% ngé:ﬂ ik a?i?f grf?cggmé R mEAali 1'&19: %etaﬁsﬂléate’l'ls%% the general

inin eforrm

: The  nmet
formula x§¢ Q SRSy el Vi Ra e of ety @nlép i @reyp 1A of The
a_basic catalyst selected froma group consisting a

Periodic Tabléak 2RRGKS g2 o a1 ai bR ats! todhgéra@aml& quel 89 wtls lor2andb

selected fromthe group consisting of tetraalkyl
is 1-3, wheeitoini thenfdrgenlosd e metalhwilicatgix isils ypr bpynd aid hes,

di i sopropyl ethyl am nes,

7. ITR-déthadbs cyimhea] in.ady (jb}reu:adiiag <cltimneherein the catalyst is a basic catalyst
|, 5-di azabi cycl o[ 4. 3. 0] non-5-ene, guani di ne and

selected fﬂaﬁﬂa gf&ﬁowhmgmagwu BtaPilHoXHX tHEEScaYRRROIN 0Banit RBialyst selected
hod of aim7 wherein the netal al koxi de or

from the &%Misﬁlnggf féltrﬁﬁltkgr Cemoﬁﬁlgr{‘ﬁ)ﬂg@xlag € Hp SO%F aﬁ}ﬁ Q@nes diisopropyl
ethyl am1rg1s # g éﬂqzaglﬁgap ?{ bﬁ'@%ﬁi ? % ]céﬁ{a%r lﬂe}%yecrf&ﬂ%g}] g?,% nguamdme and

ing.a liquid engine fuel or lubricant conposition
Pentameﬂ’é’b%ﬁ’ql‘%linﬁ@n RIS nt of |iquid hydrocarbon fuel
or lubricant and a m nor anmount of a hydroxyal kyl
8. difiedeethedpbslaimonvheaeinghninetpl Alkdxilk pardchonatmeatayst is present in an
obtai ned froma primary and/ or secondary al kanol am ne,
amount ofhfiedral0.0S thilc@t wt. pecteast er, t he hydroxyal kyl am de
containing less than 0.5 wt. percent of al kanol am ne.

9. IiZhe method of Claim 7 wherein the organic catalyst is present in an amount of from 0.05 to

1.00 wt. percent.

10. A method of making a liquid engine fuel or lubricant composition comprising a major
amount of liquid hydrocarbon fuel or lubricant and a minor amount of a hydroxyalkyl amide
composition containing hydroxyalkyl amide obtained from a prirnary' and/or secondary alkanolamine,

metal silicate and ester, the hydroxyalkyl amide containing less than 0.5 wt. percent of alkanolamine.
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