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WO 2004/ 106589 PCT/ EP2004/ 005704 -1 USE OF QUATERNARY
AMVONI UM CARBONATES AND BI CARBONATES AS ANTI CORRCSI VE
WASHNT G589 METHOD FOR | NHI Bl TI NG CORROSI ON AND PCT/EP2004/005704

ANTI CORRCSI VE COATI NGS USI NG THESE AGENTS The present
invention relates to the use of quaternary anmoni um
carbonates and bi carbonates 5 as anticorrosive

USE Qg QPR BERNRARY I YeBERe SARFIEABEFENE| BXBRBAVEES CARTBNTILORROSIVE AGENTS,

METHQD PR CINEAR T W Nga f EROS e HB r AN CPRRASI UE \RREFNGSr URLNG EHESE AGENTS
air, there is always the danger of corrosion. This is
particularly problematic when the netal itself is

The BEREF abSpBLIP30E8 B lselsh Pl B oniE S SR Rangsbicarbonates
as ari@brroavd sgopmgle fromferrous 10 alloys, abraded
surfaces such as nmachi ned steel parts, and nachine

In preessprselnre metad surfacsirems in contash with) Wit gthether ascliquid water or humid
. 4-nhi bj r ti ' . agen v - known
i, R AR 0E enBEEOR0S1 Y5 Ko MR By e
itself i0 petagUa cyrrosiont fal is @bt swkedl. sol ubility. Most corrosion

i nhi bitors are produced fromlong chajn fatty acids
Exargplgs efenpiplsnronssiogaerogipn are feund inpdunpediueigliear parts made from ferrous

S T 5o RS A B0 O B RSt o o
iron.i Altlwiugh andogiers inhitdthuclorr anticopekive lagentsirave bsai lngpwmafoelmany years,

nmet al, wor ki n plications.  Petraochem cal ,processing .
most are ghil} 111551%@% ?pnglkw H@dgqqagyl athféya!t%rrﬁggg)ﬂft&Most corrosion
inhil:ﬁf&?é' & P%ubéﬁ‘fr@ﬂntleﬁgfhdiz{‘ﬂtﬂ&%'cfag AR@ QLA NiveY LS han poor aqueous
refinefy units, pipelines, steamgenerators, and ol
solulgitityy Akisps espacinly prabhematic whendhelmetal sunfandicortatts dothatvater and oil,
of .corrosi on of netal such as netal, vessel g, .
such g i e B aqueap S ol Bt SHEntHE hpeiing applications
PetrdthBiRldali®ces3ing iREMipRIFBAS a Wiélarrsy S BaBeddR§ fdrl ddt@Sibn inhibitors
_ especially those containing iron, corrosion ] )
includirig dopling syséames, refiriccaimiis, pigakinpst siearh gefidrators, awheiher gasgroducing
.tthe metal. The fluid nay be a gas, a slurry, or a
b quid. Traditional solvents for cleaning netal and
In ortEi t8lreRE tife rafelisiitondsith BEmRlal SEUEH dsSmetalvdssdlf) $qlliPment metal parts,
_have been replaced in recent years by ag]'ueous )
equipraerhispefedesrpelines.aad canipmentusgs dastorehadivids). eepasiadfarthese
cont%%i'rhgg]f&ﬁ éo%%c%‘f inﬂ-i@ftgrs@é/ %chp‘g%g%e\g?c%) gﬁé ﬁﬁﬁ%g?ta%il%ghtga tmetal. The

ations fTor €ani n 'S no

fluidphdbbeengas, ¥éluaty, kaeBquidt sol ubilize grease or oily
esi dues easi | and wat er i@&self can mar ked

o Y, . ) Ly, .
Traditiopalsebensier elganipg mstpl gnd Mgkl pats Pughasiaingrad pRigts Aed kerosene,
| il I i i | .
v BB s R e Y TSR3 956 g vl
orgasiu chiboba(MQCE)o Thistradyiel towartdi waterdbased fprivvdativne orichgning metal parts

is not &%ﬁg&%mb'\{&%’ .h\gjatiep Soeissnotc gc?l%’iﬁ% | easueso(%doiflynregigueesseeasily, and water
itself can markedly increase the corrosion of the metal parts themselves. In addition,
formulations are typically used as microemulsions, which require the use of additional
surfactants for stabilization during the cleaning process. Morpholine is frequently used in these
cleaning formulations to provide corrosion protection. However, morpholine does little to
contribute to cleaning, and does not stabilize the microemulsion, since it is not a good
surfactant. Furthermore, morpholine is a regulated product, since it may be used to prepare

illicit drugs.
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30 cleaning fornmulations to provide corrosion

protection. However, norpholine does little to
wa@oskpdses e to cl eaning, and does not stabili zBCT/BB2004/005704

m croenul sion, since it is noj a good surfactant.

Furt her nore, nDrphollne is afegul ated product si nce

it ma be used t

Quatematy) 8"31:}1@4 1m1ti§<£ ar ugm:fg?lgn inhibitars, JJ-S. Patent

No. @Wm&m@¥ %hef 8 "(‘)@ phﬁl@hfaﬁﬂyﬁkﬁﬁluﬁ?arﬁpcﬁﬁﬂﬁhﬁ’lﬂn salts, in either
i'nhi’bitors. Pat ent 21,028  di scl oses the

propylsee gltycq;laxrpmml@p ghyool dﬁhnli sm‘mm;i asqcnmiqmnhlbnsal ts, in

Ny N Ry W T RN -
carbhafBQs AR fe@nds. 6, 297, 285 di scl ose the use of
uaternary ammoni um 5 carbonates as disinfectants.

U.S. Batgnt Wat 412,00 disclass agompasition 6y dhibiting sessi corropion of stainless

i.n str ion of s 4ne
steel i i Wifh e R 3R 2B Silefi b FhRe BhRf piftide ions and
optiontile lmpmm i8hs) TB lcomipdsitib® BSmpiists af RlidDAbE PolatPHz@nis solution of a
ions. The conposition conprises an aqueous or pol ar

partigileraiaternssy ammenivn alkylggehoppier APGRETEREPYIUaR Py \gpibonate.

Therd b SR 26 Pritio 400 G4 3 e PSR AN PRI, Spfacos and

are bpthswassangadbsohitie. nﬂkdd,mdmllymhéﬁl ik b desiter foaoes catrosiomindibitors that
oth water and 0|I ubl e. Additi gnal t her
add @wwnﬁ&r Ee PWZ? é?ﬂs?%@wh lﬁ%sa%at g}f@&ﬁﬁlm&roblal

proteBfih & 2?3‘5%??‘* ﬁ%‘“&ﬁdﬁ%""%‘“’%. PP EE SRR LAY B pRRuterty

adwmm@mxhed formulation to mhich they are applled mould
ul ar | advant ageous. 15 It

I hagreuf B ispon it ] AR, SHRBIIL - PEFS A Sice gt inhibit he

corrddiondrhates i nhibit the corrosion of netals. The
present invention relates to a nethod for inhibiting
The prieent trventiinonlatds torstedthed ok iabitibg thesgoplogion f (nstal surfaces by

app 58 B ing] <ot Fhgh Pk e e ot GusiBi i Prmprisng

(@) aﬁ@ﬁ@ Bhé FuBEhRgRiRoninCRAIHINBR! Bicar®bnale, r 4lrhix@urt BRERA and (b)
and (b) 20 ogulonally a solvent, This nethod is

OPtIOpdﬂx,ua@glvanﬂ Whisgaethed fsartipslalyneetl igslovaaiale agplicgtions in oilfields
s and netal working. Another enbodinent is an
andé?%{@é%g¥%5|ve coating for netal substrates. The

Anottesdmbvdiheatliigesnthtorrdspasdoating forwadtalrsoBstiata TR téding includes at
carbonate, bicarbonate, or a mxture thereof, and a

least ©B@ AVFgInaYAPPRIIM cpphonais) bigarbopate i raiiige %%?ﬁfowdmﬁoatmg
matef8T ROPRAS, 1R QRIRLAP fnnitn Thrtos, §ibEb&Rke b mixture thereof is

dispersed in the coating material. According to a preferred embodiment, the coating also
exhibits antimicrobial efficacy. The coating may include an antimicrobial effective amount of
the anti-corrosive quaternary ammonium carbonate, bicarbonate, or mixture thereof or of a
different antimicrobial agent.

Yet another embodiment is a metal substrate having the anticorrosive coating of the present
invention on a surface thereof.

Yet another embodiment is the use of an aqueous solution comprising a corrosion inhibiting
effective amount of at least one quaternary ammonium carbonate, bicarbonate, or a mixture
thereof as an anti-corrosive cleaning solution. The aqueous cleaning solution may be an

aqueous-based metal cleaner.
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25 dispersed in the coating material. According to a
preferred enbodi nent, the coating also exhibits
wanrimessobi al efficacy. The coating may i ncl UBET/AP2004/005704
antimcrobial effective anount of the anti-corrosive
quaternary annoniunrcarbonate, bi car bonate, or m xture

r eof . or, di ffetr ent antim crobi al é‘%er]t Yet .

Yet %ﬂ? £ srlbeﬂlﬁefar e UfeOl 2R AGHSUS O HOF ALRSOUS PHen poraprising a
corr&in {ARIbIRS SR cEPRAhHEht T af 1REstBLE ﬁ_gﬁémaﬁparhlﬂlﬂﬁﬂ}d EftbdHate,

a surface thereof. Yet another odimént 1s the use
bicarbbnate, axqueiztige terenfi |a@ An emmpmrssmgmatabmdm@ fond.

i nhi bi t rmunt of at | eas
Yet Q%eé F@P&%ﬁﬁ% FB&H&?‘E‘S % Pea F‘B‘b"’ﬁ’él? é‘ﬁ‘lﬂ?n gomprising a
corrd¥ioft iMhiditidghdfefbe aﬁoaﬂ oftBt lead @hE aﬁét&%afyl ﬁﬁﬁbﬁiﬂm carbonate,
sol ution. The aqueous cleaning solution nay be an

bicarhguase. s ayaixade theredf as b earesion WHitigo a1 powdg etallurgy.
PCT/ EP2004/ 005704 -3 Yet another enbodinent is the
use of an aqueous or non-aqueous sol ution conprising a

Corfiiondahibitdrtéipbsifignef f ect i ve anount of at Ieast one
quat er nary ammpni um car bonate, bicarbonate, or

The piesqnt inventien sshregted sowards thedohibision\pé corsesionmof msrag substrates. The
tennf“krﬁnlgitloﬂ( &F c AR o'ﬁel u?%‘%’e‘ gﬁnﬁclucfestﬁﬁ 1§J130% li%lte%% atﬁrlé' %Pel‘flgntlon or

n- agueous SO on conp

reductithi 1hltlﬁd g &ff dxédution ©fammﬂtsuﬁﬁce’;lgeﬂdiﬂl:‘yt wl@ertﬁthq wt&ttairmarposed to
annonlunrcarbonate bi car bonat e, or m xture thereof
watep, QF aiT, 05 2,ceibE1tipn of thedtwe. The %w@{n qférgeéah ig gy plectrochemical reaction

gene% Qﬁh‘ﬁ{k {H%k B a{ ?ﬁrg@tl‘ﬁnﬁB%ﬁpé surffe Bf Eivg g&tunidqa‘cﬁi;ﬁtdf%ghdatmn

drrected tomar T On Of COrfosion o
prodmﬂs af the sir$dce at de. mé’dale The (Derhe‘mietaﬁ”mb ukddt henein ddcludes, but 1s not limited

to, stgglr éq%ﬁ%&&a@f}éwﬂrsﬁg%e?ﬂ? aﬁl n Lo ?(Bﬂ 1pﬁ1q%%téhqrg{fn lonoqne embodlment the

metapgﬁggggﬂeqparpgergsdjr@&al surface, general |y when the netal
Is exposed to water or air, or a conbination of the

Quatemary ahmoniangearbanatesfuseft wl the preaentahentipn otchdechit are not limited

I.on enerally resulting either in a | oss of
to, thr‘?ﬁ‘?ng u?gt(.}i]ren W face or an accumul ation of oxidation
products at the urfagq of \the netal. The term "netal"

as used herein ifncludgs? but is not limted 15 to,
steel, cast iron, R}HNH—nlm?m me(;@l —al | 0y S¢l and

conbi nati ons t hdr eof In one enbddi ment, the netal
substrate is an aeroddi; cag. Quaternary anmoni um
carbonat es useful in the pfesent invention include,

but are rb limted to, those having the fornula; CH3

wherein R" an are each independently a Cj_p alkyl group or an aryl-substituted Cj_5q alkyl
group (e.g., a benzyl group). R! and R? may be the same or different.

The term “aryl-substituted alkyl group” refers to an alkyl group substituted by one or more
aromatic carbon rings, in particular phenyl rings, such as phenylethyl (the alkyl group being
bound to the nitrogen atom) or benzyl. Similarly, the term “aryl-substituted C; alkyl group”
refers to a Cj20 alkyl group substituted by one or more aromatic carbon rings.

The term “C,, alkyl group” (for example, “Ci_¢ alkyl group”) refers to any linear or branched
alkyl group having from » to m (for example, from 1 to 20) carbon atoms.

According to one embodiment, R! and R? are C4 2 alkyl or aryl-substituted Cy alkyl groups.
According to a preferred embodiment, R is a Cg 1, alkyl or aryl-substituted Cs_1 alkyl group.
A more preferred quaternary ammonium carbonate is didecyldimethylammonium carbonate,

such as di-n-decyldimethylammonium carbonate.
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20 I + Rl NR2 C032 (I) CH3 z wherein Rl and R2

are each i ndependently a C1_20 al kyl group or an
warykAasaskst i tuted C1 20 al kyl group (e.g., a BENER004/005704

group). Rl and R2 nmay be the sane or different. 25 The

term"aryl -substituted al kyl group refers to an al kyl

A T TR ——
contagﬁéﬁg é ?)Ie}%ht &rlé’ééﬁ)y*%@élglg of29 lé[&l)hBP sﬁ(!heas HhethR@e Br &bl Phe solution

. Simlarl term"aryl-substituted C1_20
is aya]hk\y,{orzgrgellngmd thetfles s stightly foaity 0dad kyI gr oup

bst | tut ed one.or .nore ar
Sulta{g glar% onburna Bﬁzarb@]ngt[es e rf%u ale ) glénéqd{}& thoserhavmg the
form@uoup”) refers to any linear or branched 30 al kyl

group havi ng fror&cﬁr toin (for exanple, from1 to 20)
carbon atons. According to one enbodi ment, Rl and R2

are C4 20 al kR_rN_q(Zyl -SUQ? Lyt edn@i 20 al kyl
groups. According to a preferfed e dinment, RLis a

C8_12 al kyl or arqH substituted C8_12 al kyl group. A
nor e preferred quaternary anmoni um car bonate s
whereiind apd i thay e fheaneninasiand ardfomed meaningses dgfned above for the quarter-

de arrrronr um car bonate. WD 2004/ 106589
nary%xﬁogg,gl% gﬁﬁ%ﬁ -4 Didecyl di met hyl anmoni um
A pr&fefredfl@niy admadniail caiboraitdis ddcgldithetbylam@iogiim bicarbonate, such

solution in water contarnrng 4 percent or |less by
as divgedegpildimethglamameniva) lc%%ﬁteas net hanol or ethanol . The

The ;ﬁ?}e%{nﬁgnefdr(ﬂl ?e g blohgcgé shd B18drbOiBfesan be mprepared by

| t a e quaternary anmoni u
methbds:]atdmrmtthSant rm:rblm dsethothdlesanbedth Bi PatergdNd. 6,438/034 @nd Inter-

havi ng t he far X 1+ R N~-R2 (HCO3) (I1) CH3
nathM@lﬁa@%%&NWQ@él he neani ngs and preferred
The (ﬁaﬂi r%@rﬁ c%nﬂ@@%ﬁ?d ﬁlearbbﬁ‘ﬁesoéf@ ‘iﬂ uilibrfunR @Bé concentrations
mroni Um car ates (1). A preferred quaternary

of bicabwratasrant icerhobatesavary dspahiditend e plt dﬁhamiﬁmnrmwhich they are

bi car bonate, such as di-n-decyl di net hyl ammoni um
contatdedar honat e.

In a preferred embodiment, R! and R? in the quaternary ammonium carbonates (I) and/or
bicarbonates (II) denote the same C;-9 alkyl group.

In a more preferred embodiment, R! and R? in the quaternary ammonium carbonates (I) and/or
bicarbonates (II) denote Cy alkyl groups, most preferably n-Cyg alkyl groups.

In another preferred embodiment, R! in the quaternary ammonium carbonates (I) and/or
bicarbonates (II) denotes a methyl group. More preferably, both R! and R? denote a methyl
group.

In still another preferred embodiment, R! in the quaternary ammonium carbonates (I) and/or
bicarbonates (II) denotes a benzyl or phenylethyl group.

The above described quaternary ammonium carbonates and bicarbonates can be used alone as
corrosion inhibitors or formulated into corrosion inhibitor formulations.

Unlike traditional quaternary ammonium chlorides, the carbonate and bicarbonate based
quaternary ammonium compounds described herein not only have low corrosion properties, but
act as corrosion inhibitors.

The carbonates and bicarbonates are miscible in water in all concentrations, have high oil solu-~

bility, and have a high affinity for metal surfaces. In addition, the carbonates and bicarbonates
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The af orenenti oned quaternary anmoni um car bonat es and
bi carbonat es can be prepared by nethods' known in the
w@redaod/18638h as t hose described in U S. Patent NBCT/EP2004/005704

5,438,034 and Inter- 15 natigpal Publication No. WO

03/ 006419. The quaternary anmoni um car bonat es and

bi car bgnat.es ar. e I|br|u cenrations
incregie T SIPRURCe i B Haerar e ST an BB G Shssouth aaueous
solutids.0f the solution in which they are contained. In a

referred enbodinent, R and R2 in the uaternar
Suit hrmlﬂeutﬁf@mhb@lﬁaﬂemrx anmanihoearbomrtesi and i s(inqh)de polar

s TS A SR e A P b R S5 B
prop}qa{{d)?padlp@dﬁﬁxt@@@lﬂ@feofbl carbonates (I1) denote ClO
groups, nost preferably n-Cl0 al kyl groups.

Optlcmﬂy,me 95 medre pdditioeghsuifacianis magrbe inrluded in thetwomnos ylon Suitable
surfmdx 3' g nrécgﬁ% b%ﬂ]%t s%?fgétgﬁts %3%81%% rsg&%u d g&ﬁ% %ﬁ#thi)qgaﬁcamary

ammbuaeseb@ates liﬁﬂ bidarboﬁ&eg d&fibed Rersin), lahicafwdurfibtants, amphoteric
preferred, enbodi nent in the quaternary amoni um

surfaetamsowélﬂwu(rpa thgreaf. (Non-bmetmﬁamé@ of Fyoh Welagtels age amine oxides,
11neapaﬁ&§ﬁédl eftlox gf‘e@yge%ﬁﬁék &Hﬂ ethbd n%goéfffo 6 I%dbetalngs fatty

UI-F

rnary AmYonT Um Cz onat es bi'carbona es can
amdsma’(.’hmhg)frenﬁ@to 22:xrarbmi aloms rsaltbof md‘,fatty atids randahixechresthereof. For
rr.osi on i nhi bi or f or.mul at 30 Unlike
examP e therSugiactpnionay by pof P}Eﬁﬂlofﬁil %Frl orides, the

ere| n not only have [ ow corrosion
metaks o pgueoug gnd il envisnmmeats, gohudisg water aivd dil moxtsres Th g in down-hole

ar bonat. nd b| c bonat s, are.m.scible in
apptiGtfong oo B Fom e, RO A Rof DSk gxmpf of 51 S1L fyihd in an oil
envubmi@ntqs Bbgt‘i‘olé‘lflﬁﬂdi‘étﬂ]ﬁtef Ekalﬁﬂ%é‘bf Bt ane alsnhate@ﬁﬂhfdb bt are not
he carbonates and bi carbonates WD 2004/ 106589

hmltmw krogn4/ Gt pirits, #nd hydrasathentfrastiond. Ibinetal yvoolfmgu dqueous

solutf’ga cg\éfa{e ﬁr anﬁ.ﬁgsocl)rgﬁf@sg%?sl e{rg gq%&'é‘%?{ﬂﬁ 3 cf quﬁlga Ration Psuch as fo
lubri@uﬂgﬁ[dﬁﬁrWorﬁﬂigﬂmlwﬂ car bonat es and bi carbonat es :
i nclude polar  solvents (such as water and

Othemmngﬁntmr@bactﬂl@vq@m@h ag bpildens, sploraits, perfemey (fipgeaAnces; pleprers, and

mlxtt&ﬁjtl%glhe%? lm% B BPLEDNG b ik d;!o%rogiqrg c%ﬁ5¥{18 thereof .

one or nore a onal act'ants may be
The anfsint dﬁqhate’mmiyeummimm catbonateSand/adbiearbonates applied to a metal sub-

strate is a corrosion inhibiting effective amount, i.e., an amount to prevent or reduce the rate of

I } o .
The @%Frp ouﬁg@ngfglgugglc%%g Bah@vieatetate ‘&Hﬁ' §64 iSTRIv#H Qorrosion of

corrosion of the metal substrate. The corrosion inhibiting effective amount may vary depending
upon the use intended, and can be determined by one of ordinary skill in the art.

Without wishing to be bound by any particular theory, it is believed that in aqueous solutions,
the quaternary ammonium carbonate/bicarbonate compounds described herein have a natural
affinity for the metal, since they also act as cationic surfactants, and therefore migrate to the
surface of the metal. Once at the surface, the quaternary ammonium carbonate/bicarbonate
blocks oxygen and/or air from causing further oxidation of the metal surface.

Typically, the corrosion inhibiting composition can be supplied in either a dilutible concen-
trated form, or in a ready to use form. Generally, the ready to use form contains from about
0.005% to about 1.00% by weight of quaternary ammonium carbonate, bicarbonate, or mixture

thereof based upon 100% by weight of the total composition. Preferably, the ready to use form
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surfactants include non-ionic surfactants, cationic
surfactants (other than the quaternary anmonium
wa@arban@ses and bi carbonat es descri bed herei n) PCEHRPZING/G05704

surfactants, anphoteric surfactants, and m xtures
thereof Non Iirriti ng exan‘pl es of such surfactants are
am cohol . et hoxyl at es, .secondar

contRSGRB bR oSk oo HOERAY o Bletiapyy MpeRoniESatoRiY,

blcarfaéﬁatté’ or ﬁ%ﬂﬁu@ £t TBaBEH dgoRThé 100 D9 WabRAT t@hI0iBin I__posfuon
salts of said fatty aci ds, and m xtures thereof.

Prefeeaérlmih@ﬁn@lhﬁe slduﬁcammmmﬁgm@bomm e teotbout Mrapéquatemary
T b :
PRSPPI PPN PSS gt of v

use dAGHERUS and oi | environnents, |ncI udi ng water and oil
m xtures (e.g., in down-hole gfllcatlonsm

The @mmséxoasm@hhr: apligd tavbe kmqﬁ@})subs&ram) mwsmdmewaﬁp the art,
1nclu§ ng?glft%ok hﬁﬁtéx ﬁ_ppatﬂ{]gogéﬂos%%\” crlg)ﬁ,]ﬁg;%)ta:kﬁga?lglgﬁlﬁg ﬁ?ﬁ" 1ng,

moppitf, WdsBingQir thd like.t ed to, kerosene, white spirits, and
g%dr ocarbon fractions. |In netal_ working, aqueous
In prefsired pohedigiatsatheanetal ubstrate isrselecise feom fhsigsoup epngisting of steel,

n‘ﬁﬁﬁ as for
cast ’Ifr&g rc aHl%lgHIr%rg%ij a{l%&t&) ndg t oég %%f g&%ﬁa her
conventi onal additives, such as builders, col orants,

per funes, fragrances, cl eaners, and m xtures thereof
Coatiggs pe included in the anticorrosive conposition. The

e Rk L IR R AP g0 it

mixtaes thesiod mayrife 1hccup<mgtedﬁ1ﬁte @ntlwernasm'a ndJatmgs for metal substeates. The
vent r ucecl rate of

coatifydy S B¢ Beer drientin el AsDhne fnateRal. PRTRObY heldigigmary

ammBHRH GarbEhate! BicaribARRNEH MBkturd theddTMs 8RS IEor! dﬁ}ﬁﬁs@&% the coating
and can be determ ned by one of ordinary skill t he

mategiak . Wt hout w shing to be bound by any parti cuI ar

. eor It bell eved. t hat_ i.n.agqueous sol ution t he .
suiteh S iR R o 8 Rt PP BRa et an Srdfy resins
ureth@fS fekinb SEn ek sihg) gy rasing bhithalic adlll kdsiis] Yurhble résiss, such as

metal, since they also act as cationic surfactants,

isocyanale end buipdicac msgwaawaba&tr@h@@} featiagysuenes Y?éméhles low VOC

soiv b e DR SRS b GHSIRC e ARRLIED o5 iy gy i
v1nyl¢<ﬁ¢tﬁu1l§@n§ UFeh@atigxindnbe fornetl b&hﬁethﬁts&inomnﬁmn
|call¥1 the corrqgsion inhibiting conposition c (&2 .
The BES dhe presertagyentoy maybeyiog e rPATHES, RRETS, anﬁfn trial
COaﬁP a ready to use form Generally, the ready to use
rmcontains fromabout 0.005%to about 1.00% by

- Addivena] ihgrediengs dliat negrbe presentnindine cwtibg medwle, butcae borlanitsd to, UV

sabi ORI DR SRR RoRe e aY REHS Tt

WD 2004/ 106589 PCT/ EP2004/ 005704 -6
Aqueous and Non-Aqueous Solutions (Including Cleaning Solutions and Metalworking
Fluids)
The aforementioned corrosion inhibitor compositions are particularly useful as components of
aqueous cleaning solutions to retard and minimize the corrosion of metal parts, particularly
steel, being cleaned with these solutions. They are also useful as components of aqueous or
non-aqueous metalworking fluids and as components of aqueous or non-aqueous solutions used

as corrosion inhibitors in powder metallurgy. The corrosion inhibitor compositions also afford
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contains from about 100 ppmto about 1000 ppm of

guat ernary ammoni um car bonate, bicarbonate, or a
woootunesss her eof , based upon the 100% by wei ghPCTEP2004/005704

total conposition. Preferably, the final use dilution

contai ns from about 100 ppmto about 500 ppm of

anti- o G b e BT Bt Sl BB o8 ety Bl ey X ssbled.for the
purpdie@féhd presedninvéRor GEXSHh t‘d:l@élnﬁ@&olﬁﬁorﬁﬂ@fe‘r% dnQiqhbus acidic or

metal substrate by any neans known in the art,
alkalingspligion ghat iuemployed inrthe elganing of matal Agfaces gesi | the injernal metal

surfa\%%sp (ﬁ‘ prll(gdegsc‘ oﬁﬁ%ﬁ?ﬂtktﬁééﬁla é‘%égﬁ-@éhgﬁg ﬁgg\{e zgplilﬁléthe range of

aboumstcaébosw bstﬁﬂ@la@ cseahmgtssmuﬁﬁ@md their gmta@e @369kl ih Reveral
of steel, C al | oys, and

paterg pi-T4S BHST NG adH 3 0B HEE99: Fse S e Shait
Clea@ﬂ% gfﬁlg gﬂlf{c?m I?n 51%35(? \ggtm@e#fégc%n‘f ﬁ{\}%ﬁggﬁ I%%y include at least one

organidacitdpeleateé Cﬂrolnﬂth@ giaip m&sﬁ@oﬁlﬁkﬂeﬁ pcrlganfne fpolyetubbxylic acids,
substrates. The 15 coati QF?S of the ent invention
hydrexyapetirercad, formie Agidneifrirac andpp@%rleaex salts thegeqd togethes yyith 2
§ §
corrogI 1 SHIP dl‘:l‘ﬁ a@%’q}gtgg}hstgg ?@E@@ﬁ%&&ng@ﬁﬁéﬁs’ﬂrﬁ%’s%ﬁtr ﬁlgéfl afiffunt Sfective to
inhib8tth¢ edrrasiaoalt metgls imtentad vathi the soldton. kﬁxenqxlary poganic acids include

AL slen diaminetoionts ard R S pilmaroniel A tiammonium
EDTRDIV@LHYRr&Ge gl)e 'NW ey RSBz tic §MG|%HE®T249 and salts thereof.

| socyanate an uta I ene resins, as wel
These aqt@hous oleahing edutw@styplsdrbhe)dgbwapﬁi fsmgboutdwov@@lt 10. Exemplary

t t. d ol yur et.h
amorfs 4 oSaS 80 WUHEFTGE- SYORmAY FUBPH AR PR bicarhoRgipsqr o mixture
there@ﬂlalr@fr@ﬁsaboﬁm 0§ @1 we&%gw&gﬁ@ ER¥mpPREN@Sanik AGWR]leaning

in the art. The coatings present 1 nvention nay

of
solutinms ichdecthoserslescribediimisS. Batanadios 6,53h828.ndust ri al
The %0?‘12(‘%10‘1 &uhﬁ?ﬁqﬁ %j tgit%ﬂg If frl]%% ggllltel t%)??aﬁfga?yq B usteg 81 aqueous
clearlifyy solMions t@Rihibiz@e Sorr64ion 60me@EBY BypdthlaiRNhNgelkgehy Huorganic

flame retardants, and m xtures thereof.  Agquequs and
acidsye.g-, Adlfedraciser phqsmw(qortfb Thgsergeaningsnlwipnsangludegmepmount of
corro@fbg 1%5&&%%&&%8 WlEl tﬂ’:—: ﬁ_lge)serﬁ Qn\;@ﬁﬁoﬂft}%"t HF 618?[‘?8! inhibit the corrosion
corrosion I'brtor cofpositions are par
of metalefbyltheas inpmicesids Bxemphay emuosnts o€ emrrcrmrsmhﬂtbﬂm fitodn about
retard. and m n| m ze the corrosion of netal parts,

0.05 fpyghaut | pgreent bysveight: peing cl eaned with these
CorrGbtHinhidrs ihHRYor@ AttAthS Bred&f itV enfidn GRVBAN 8P43eft minimize, excess

aqueous or
corrosion of clean base metal during chemical cleaning operations. The corrosion inhibitor

compositions may be employed advantageously over a wide pH range in a wide number of
cleaning solutions employing an organic acid as the cleaning agent.

Cleaning solutions are frequently employed in the removal of scale and rust from ferrous
metals. However, the solutions often contact other metals that are present as an integral part of
the system being cleaned. Examples of those metals include copper, copper alloys, zinc, zinc
alloys and the like.

The corrosion inhibitor compositions of the present invention advantageously are employed in
an amount sufficient to inhibit acid-induced corrosion of metals that are in contact or contacted

with aqueous cleaning solutions. According to one embodiment, the corrosion inhibitor
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non- aqueous netal working fluids and as conponents of
aqueous or non-aqueous sol utions used as corrosion
WO dhddssy s i n powder netal l urgy. The corr osi OPCT/EP2004/005704
i nhi bi tor conpositions al so_gfford WO 2004/ 106589
PCT/ EP2004/ 005704 -7 anti-mcrobial protection to t he
i.ch the

compBffiSh &' pRs it EpllE e enbrfoyilif Ap BRYn{uR B e @ corrosion

rate 1656 HR@Mr RGuA 9 BbOR173.2r She* &’ (R0 BIbAFUEREY STIRGostbSioR inhibitor
al kaline solution that is enployed in the cleaning of

comppgitien me be gisselved opdisperpagl inf ee@lﬁ@ungmqlaﬂwn priprite eefagsing the
eani ng solutions typically
deanﬁg%éﬁl §,§Snl(‘§f%J l{é{}ﬁée}glrtg-rgg? % about 1 to about 10.
Exenplary cl eani ng solutlons and their uses are
di scl osed in_several at ents, e.g., U S Patent Nos.

DESGRIFEIQNOF THHBPRIYINGS 30, 796; and Re. 30, 714.
P € S0 0L AR LR Moo el
(DDAE{?:)I sdhshet taehidefcykalmw.éthglagﬁmﬁum@aﬂioﬁhﬂe/i’mg;adfonatel@]}meB) solution

yam ne pol ycarboxylic acids, hydroxyacetic acid,
after (bmﬂﬂlﬁe%?éir@m RAEEe i d and m xtures or salts ther eof

Figurk gg§é gf‘cfur%f Boid r&ﬁédéﬂét@?éf Q11 &bk lﬁi i Qfde}rs‘}?ldﬁ‘fe@l?ﬁgmm&fhm chloride
the regoi ng conpositions present in arf anout

(DD A1) sebittioner hualiddcyhiitethylahenadumearbonatofbicaeicmate (DDACB) solution

ntact wth the solution. Exenplary organic acids

after f%@ffylﬁ&émoﬂl RmpeIaliteet hy| enedi am net et r aacetic acid
(EDTA), tetraamoni um EDTA, di ammoni um EDTA,
N- ( 2- hydroxyet hyl )-N, N , N - et hyl enedi am netri acetic

Figuradiisia p1eBDT o) celd doldsall plates distendf each fha d@eaddﬁ@mnlgflammonimn chloride

@D EH oF 8 e St Hebinontitoieobt Rihrtour GIDRE) Sotution

after 9 fdnthsta@foonh teaperditidl AlsB@aple IEoRIOUEH sREIIAdIoRized water after 5
bi car bonat e, or a mxture thereof) are from about

hoursds @50 skpwbout 1 percent by wei ght. Exenplary organic
acid cleaning solutions include those described in
U S. Patent No. 6,521,028. The corrosion inhibitor
Figuré 2i9@pictire 08 calll rélhel atesensted] ﬁﬁ%daﬁﬂﬁgmw Alosths AerdegL@mpera-
i n agueous _cl eaning solutlons to inhibit the
ture ig @ drd@gyléﬁn@hylmnuw chippde Feltion er adidegildimeghylgmmonium carbo-
f
nate/ S EREARR Sohueshy 853 s Bolng iMIOHELE AR fr ShoBAR AR tfuperature
corrosion inhibitor in accord with the present
invention that is sufficient to inhibit the corrosion
of netals by these inorganic acids. Exenplary anounts
The f&ﬁov?iﬁ% %Q%rhﬁl@s nniatr&ettﬁer in@&Rioh! B AOAN imitind ﬁletr&)fam %n;and
per cerit wel ght. Corrosion inhibitors 1h accord wt
percehtagesare g'ainn biy rweagitt uolespotbomyisg statledat | east mini ni ze,
excess 25 corrosion of clean base nmetal during
chem cal cl eaning operations. The corrosion inhibitor
Exanﬁggm03|t|ons may be enpl oyed advantageously over a

W de tpH range in a w de nunmber of
The object of this experiment was to test the removal of greasy soil with engine cleaner

formulations. A mixture of 7.5 g vegetable oil (CI'ISCO oil, The J. M. Smucker Co., Orville,
OH) and 0.1 g carbon black was heated until liquefied. 0.5 g of the heated mixture was spread
onto a metal coupon (steel coupon of 0.813x25.4x76.2 mm® (0.032"x1"x3") dimensions
available from Q-Panel Lab Products, Cleveland OH) and allowed to dry. The metal coupon
was then partially submerged in 50 ml of a formulation containing morpholine or

didecyldimethylammonium carbonate/bicarbonate (DDACB), as detailed in Table 1 below.
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cl eani ng sol utions enpl oying an organic acid as the
cl eaning agent. C eaning solutions are frequently
wenppklayesds i n the renoval of scal e and rust fropcT/2P2004805704

nmetal s. However, the solutiors often contact other

netals that are present as an integral part of 30 the

yst em bei ng cl eaned. Exa es of .those. netal s incl.ude
Aﬂeril&w&%e gpuganl Vgil/ssr,enlfix/%g %‘ro% tﬁ% forg}u?a.glfg, nsg with water. A
visual h3s@ssmEREWEOPr QTR ak B hd hitich ©P THRASTEAsk 86 wak réhiéved from the

present invention advantageously are enployed in an
submgrgsd portionfdfites metal cenponnTl reselts age peidodleth Tahle dsi on of

s AR B0 SEBRSHnERoont
the m6€bér28lToR rbsuls i 5ighifNUMARNANERREER I (UFR0AbA ABTAY and cleaning

-8 corrg%giti ons of the present invention are enployed
U,

.esent : y
ability (Fespulationnd andfB.ibetleenntaipingididecsldiraethplgmsrpniym carboaafs, resulted

. t . m ‘(0. ..
in e B B8 % e B s o G B topli e BRiraing o ghase
wher& feinsfatiorsdC aid Di Beth o$ @tidhrcohbnedl Ramholineslduid diflecyldimethyl-
prior to contacting the cleaning solutjon and the .
ammeppg carhongie, resbligig onbEXBRigreps O Ibemeel Idaesgssparated into two
' 1is a picture of cold rolled plates of steel,
Opaqlgéa@ﬁ&%h a di decyl di net hyl ammoni um chl ori de ( DDAQC)
sol ution or a didecyl di net hyl ammoni um
car bonat e/ bi car bonate (DDACB) solution after 90
Tablednyt es at roomtenperature. 10 Figure 2 is a picture

of cojdTolteqd plajes of| steel, €a na. . )
dneEedient et hﬁ? OB cﬁ?wv'aeonf% eymulption; Gy Rgrmylation D
di decyl di met hy| @avni-m car@pRaliey di :ar{%qﬂtl@t ( DDACBY, w/wt)
solution after 30 days jat roomténperature I‘—)i gure 3

IS a. rejof cold rolled pl.ates of ste eachh 1n
AdP‘&%‘&‘g?@f‘#et hyl a (ﬂi um [chl or|6 e 15| ( DDA Osol utji on %.0
or—a gidecytdimethyamoniumcarbonate/ bicar bomatre—
(FpaieBy980i uti on Odtter 9 nonfls at foom tehperafure. 6.0
A sanple of gold rolled steel in deiopnized waterlafter |
D5wainﬂﬁern|Bs al so 2h06wn. [Figur20.@ is A pi ceube of {col d20.0
rolled plates of steel after soaking|for 9 nonths at

DIIREBIGOPS' 1 20 jaupe inl a digegyl di pet hyl_ammoni ym —
chloride Sol ytion or a dj decyl di net hyl anmoni um car bo-

—d

telb bonmate solution, and after|soaki I'n
g@?‘g‘ﬂi ?E’? watler for 5 hours at room tenperdture. | The 75
fottowng—exanptesTHustrate the—nyentiron,—but—are
njerphplng i ng [t hereof. Al| parts and 25 perctentages are/-S
g-ven-by weight unless ot herwise-stated-
Deionized Water 56.0 53.0 60.5 53.0
TOTAL 100.0 100.0 100.0 100.0
Appearance One phase One phase Two phases Two phases
’Slightly hazy Clear Opaque Opaque
Greasy Soil Removal 100% 100% 20% 20%

Aromatic 200™ is a mixture of aromatic hydrocarbons available from ExxonMobil Chemical
of Houston, TX.
Exxate® 700 is oxo-heptyl acetate available from ExxonMobil Chemical of Houston, TX.
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Exanpl e 1 The object of this experinent was to test
the renoval of greasy soil with engine cleaner
wo ecoorbaEsd ons. A mixture of 7.5 g veget abl e oi PCT/EP2004/005704
(Crisco(r) oil, The J. M Smygker Co., Oville, 30
OH) and 0.1 g carbon black was heated until 1iquefied.

Dowilglo e SO RBP4 0Bl S5 BReRisal of Midiand

ML 1 "x3 ") dinmensions available from Q Panel Lab

Products, Cleveland OH) and allowed to dry. The netal
Neoctqlauﬁbé is W&‘QX'theﬁf ?ih@%)ﬂiéﬁql 99—$1Lﬂiﬁ@0é€ewlth pn geerage deigree of ethoxylation

of s A0 Sl LR I PO BB pRitte o Shel gl of Houston

TX.as detailed in Tabl e 1 bel ow V\D 2004/ 106589

PCT/ EP2004/ 005704 -9 After 1 hour, the netal coupon

was renoved fromthe fornmulation, and rinsed with
Examggle A visual assessment was performed as to how

much of the greasy soil was renoved fromthe

g x ' Fr "

Col YA Lol (A Hecl WeF 0 SRV T P EXP00E 485"
dimenfiono((pitend dabﬂ&rodiio:tba € vatlama OH)) avm@fullymubmetgadan eithear deionized

5 the mcroe on,results in si n|f| rove
watef g BB PR oL SO R Tt comerpe AR Ag 1 OBRa o ddeoytdi-
metlﬁ%ﬁﬂ%tﬁﬁﬂn%?odﬁa@%cﬁborﬁ% (bsRCB ?hﬁk’@@e or tap water containing 100 or

di decgl di met hyl anmoni um car bona resulted in

1000 ppon0 1dc¢y1cllcmhmhelugr @abqnaseﬂplbarbpmw higtureeind20 ml (4 oz.) glass

jars o BT ath OB AR B S W iiBaRs (equpons 1-10 and AT,

respéliﬁﬁfaPP | At ond vebl, tHé BaHvhsliveRS leitoved HrREd With @Rh&QRedzed or tap
resulted in only '20% greasy soil renoval and phase

wates apshbrashed lightly withoa sofbnydpa fivsh. ﬁfmpoqsawr@ then dried under a stream

o s SREAIST U OY TH, RO R AR, e
exprévsedas (I—B,‘ forGeelghtGods, 6r @) BorOrdight gﬁiﬁ( @Ilb@éi)ghﬁ @iffefenOesard given in

6.0 6. Dovvanolair) . DpnB_20. O 20.0 20.0 20.0 DDACB
percgntdagse «zn@lepslg@n weight gbe fespedivegoupon.7 5 7 5

Morpholine - - - 7.5 Deionized Water 56.0 53.0 60.5

53.0
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{11- Table 2 Sanpl e

espect L#RV@6tpon. W

ar Nl
-] Aarn C Ul

gHE.68071t

1O 1
VAL LI

hd2.6735

tRHtEl

~0.057
4 0.057

Tap water + 100 ppm
DDACB

12.7034
12.5835

12.6969
12.5770

—0.051
—0.052

Tap water + 1000 ppm
DDACB

7.5

12.6561
12.5933

12.6564
12.5935

+0.002
+0.002

Tap water + 100 ppm
DDACB

7.3

12.6553
12.6930

12.6476
12.6868

—0.061
—0.049

Tap water + 1000 ppm
DDACB

10

7.4

12.6675
12.5273

12.6674
12.5284

—0.001
+0.009

As shown in Table 2, solutions containing 1000 ppm of didecyldimethylammonium carbo-
nate/bicarbonate did not degrade after 1 week, as evidenced by essentially no loss in weight of
the metal coupon. No sediment formation was observed for these samples. The other test
solutions became brown and showed sediment on the bottom of the glass jar. Corrosion was

observed on the cold rolled steel coupon exposed to deionized water after one hour, while no
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(before) (after) change DI water 1 8.6 12.6248
12. 6193 -0.044 A 12.6521 12.6463 -0.046 DI water +
wao@4pmss® 9.1 12.6161 12. 6112 -0.039 DDACB BrPAREBBD4/005704
12. 5555 -0.045 DI water + 193%_ppm 3 8.3 12.5870
12. 5873 +0.002 DDACB C 12.5824 12.5824 0.000 DI
corro\éghg%]ﬁ gb%%ﬁ@@h%&%ﬂé@léﬁgg 3 d}ﬂ%_p?%&%%t%%ﬁg 1%%1%%)% p%m of the
dide ?ﬂnﬁé@&lahﬁn&’éﬁﬁ chfb QR /bitdhSRidufler ohdHRel 2. 6351 +0. 001
ap water 7.1 12.6807 12.6735 -0.057 F 12.5739
12. 5667 0 057 Tap water + 100 ppm 7 7.2 12.7034
Exax@élie 969 -0.051 DDACB G 12.5835 12.5770 -0.052 Tap
r + 1000 ppm 8 7.5 12.6561 12. 6564 +0.002 DDACB H
Deiodized@a@r 158. 8230w Cbu@i@&tant'l'(aptylmﬁmefhyﬂarﬂlﬁ@ 0P80 adive), FMB-A08®,
12. 6553 12.6476 -0.061 DDACB | 12.6930 12.6868 -0.049
Lonzg.dgchipie Lawnlﬁbb(??&g/m“iw) adsa 10@grepus sokivn of g qugernary compound
(dldeal;fﬁﬁ?eﬂéﬂé%gg%\g@? %@Hgﬁ%%gﬁdé c@?ec?ﬂﬂt‘ﬂgthbm&m%arbonate/bb

carbdﬂa’(éﬁﬁmtde IDACENNBIS%W/ea mege mivaddetbpithat bonat e di d
degra after vveek as evidenced by essentiall

A 173 dilgan phihsapigie Gi60 ppm PAVREPAICTEEUHBRIONIEN crapqHad} in water
was s8d fﬂaés‘s?s@ tﬂ@&)rf&ﬁﬁrlﬁﬁi@gfoﬁr rb @s cﬁfe}ﬁﬁjé BﬁA@tBh ?foldhrolled steel
t est owe e

tions becane |nent on
platebcstaebmumm 0.8 13695 4556.2 0P r(@@Bzm 1¢he3") Johsmions (ﬂQeBanel Lab

P o O LSRR S e moniore,
room%ﬂibé%ﬁ@@‘fb@é&% ofnli?e @8hthesi on was observed on the

coupon exposed dei oni zed wat er contai ning 1000 ppm
Flgunas 1tané 2 agd plletmscnf i¥eq plptea aftonstandingatisoem temprratardsionbe aqueous

solutlons ?or m1nw?es aind 30 days, respectively. As can be seen, the plate in the DDAC
solution has started to corrode, after only 90 minutes, and is badly corroded after 30 days. In
contrast, the plate in DDACB shows no corrosion whatsoever, even after 30 days.

Figures 3 and 4 are pictures of the plates after standing at room temperature in the aqueous
solutions for a total of 9 months. As can be seen, the plate in the DDACB solution shows no
corrosion, whilst the plate in the DDAC solution is fully corroded. For comparison purposes, a
piece of identical cold rolled steel, soaked in deionized (DI) water containing no quaternary
ammonium compound is also shown. Even after only 5 hours in DI water, the plate shows some

signs of corrosion.
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Exanpl e 3 5 Deionized water (58.2% w w), surfactant
(octyl di met hyl am ne oxi de (40% active), FMB-A08(r),

wahotaapesknc. , Fair Lawn, NJ) (8.0% w w) and a BORAEP2004/005704

aqueous solutlon of a quaternpgry conpound
(di decyl di et hyl ammoni um chl ori de (DDAC), or
.di decyl di net hyl ammoni um car bonat e/ bi - car bonate
Ifhsxture (DDACB)) (33.8%wWw were mxed together. A
1: 256 dilution of the m xture (660 ppm active
quat ernary anmmoni um conpound) in water 10 was used to
ASSERSd %ﬂﬁeﬁihg 2bRBsib Bf :phfeta@ euugﬁeféeao}ﬂp%m%ftw@éfoP&%tacﬁng
DDACB. Cold rolled steel plates (steel "coupons o
e 8ubstraRGSwith @0 posiBor CordB@ing 1" x3 ") di mensi ons
nel Lab Products, .Clevel an re rmmersed . .
(o BEIERt o S oo U B A ang ok Tip G B consisting of
I 0O At&iRE" AhbSiund HhbchaRs rq&%r@efry RbdEor TR idarbdnafel 881 mixtures
1 and 2 are pictures of the plates after standing at
r ootheteofjpmdat ure in the aqueous 15 solutions for 90
nuttes nd O%ﬁ ys, respectively. As can be seen, the
@a?@lqr}? Ve’ solution has started to corrode
after only 90 nminutes, and is badly corroded after 30
days. In contrast, the plate in DDACB shows no
Ehﬁ methiog of @lein d owherein 1o @ratgmmass armonE carponsis ks the formula
and 4 are pictures of the plates after standing at
room tenperat yre i @H;he aqueous solutions for a total
of 9 nonths. cam.be,seen, the plate in the DDACB
sol uti on shows Ro™ NZURco ro§i@n, whil €D the plate in
t he DDAC sol ution lg?lfu' y corroded. For conparison
pur poses, a pi\ece 3identical cold rolled steel,
soaked in dei ohi zed (DI )2water containing no

~ Wha’emrm‘aisym o@tinmﬁ]lytmylesmb‘mixuted G 15y alkgbgrehpvand RBiean optionally aryl-

after on urs in DI water, the plate shows sone
YbgiatediCic ra}lﬁif%{ﬂﬁlp VO 2004/ 106589 PCT/ EP2004/ 005704

-13- Cains 1. A nethod for inhibiting corrosion of a

nmetal substrate conprising the step of contacting the
Shbsethatlef waih lawbarepothe qhatrmagngmmeiiig bicgpnaie hasths formula
one quaternary aqg?m um conpound sel ected fromthe

group consi sting quat er nary anm)nl um car bonat es,

quat er nary amKimNLm @i carb Arebes ﬁ m xtures
thereof; and (b) Jopti onaIIy, a*sol ve It) 10 2. The

mst hod of claim Hwherein the quaternary amoni um

W er:rgp nﬁt i8 an%%tlgna?lyfagyl sulbgtltuted Cigoalkyl group, and R?is an optionally aryl-

substituted C;.p9 alkyl group.

The method of any of claims 2 and 3, wherein R' and R? are the same C)_y alkyl groups.
The method of any of claims 2 to 4, wherein R! and R? are Cy alkyl groups.

The method of claim 5, wherein R and R? are n-Co alkyl groups.

The method of claim 5, wherein the quaternary ammonium carbonate is didecyldimethyl-

ammonium carbonate and the quaternary ammonium bicarbonate is didecyldimethyl-

ammonium bicarbonate.
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10.

11.

12.
13.
14.

15.

16.

17.

18.

CH3 RL NR2 CB2 (I) CH3 2 15 wherein Rl is an
optionally aryl-substituted C1_20 al kyl group, and R2

w0 200an06sgs i onal |y aryl - substituted Cl 20 al kyPCDEPR2004/005704

3. The net hod of claiml1, m@@%ein t he quaternary
ammoni um bi carbonat e has the ornula CH3 20 R1 1 -R2

5. Inebanof by el SHEL e OB SRS 1 { o

optionally aryl- substituted Cl 20 aIkyI group. 25 4.
The nethod of any of cl and 3 wherein R1 and R2
Bh@mpﬁedgénhlrmi,wberaln@ﬁa %lﬂigm@ﬂg’ The met hod of any
of clains 2 to 4, wherein RL and R2 are Cl10 al kyl
groups. 6. The nmethod of claimb5, wherein RL and R2
BhEmBthed Of ahyyf clgin@ungd 3, 3he¥ein Rhés eaizpiash phényléthim 5,
wherei n the quaternary anmoni um carbonate is

di decyl di met hyl - ammoni um car bonate and t he quat ernary

EATRPLARLPL5P 081 3 S S B s

sIﬁlﬁcféiﬁt et fréi Yheodroap adnsbstidg afidmdne dmmfselmeaR'alchol ethoxylates
9. The nethod of claim7, wherein Rl.and

nmet h
%@p@nci%a ﬁlypholgt@@ylaﬁqseeth@fma eherss Rgtamesdrtky %Fédszwélit?amgg from 6 to
[
e By r R i D g itures
therepf.i ses a surfactant selected fromthe group
consi sting of am ne oxides, l|inear alcohol
et hoxyl ates, secondary al cohol ethoxyl at es,
’?ﬁé‘ﬁé&bato? Bl SwhBEhANOGE factddh tsvmﬁg%p@éna%mo%mwg
romo6 to 22 carbon atons, salts of fatty acids
cont ai ni ng from6 to 22 carbon atons, and mxtures

th X e@'{’ﬂ ﬁ% 221?% gﬂ%ﬂgﬁbﬂ@ gl? f él%ll‘ﬁ%i( i%ééal%ﬁsftreefte is 1n an oil environment.

The method of claim 13, wherein oil environment comprises a petroleum distillate.

The method of claim 14, wherein the petroleum distillate is selected from the group

consisting of kerosene, white spirit, hydrocarbon fractions, and mixtures thereof.

The method of any of claims 1 to 15, wherein the composition further comprises at least
one ingredient selected from the group consisting of builders, colorants, perfumes and

fragrances.

The method of any of claims 1 to 16, wherein the metal substrate is selected from the

group consisting of steel, cast iron, aluminum, metal alloys and combinations thereof.

An anti-corrosive coating for a metal substrate comprising
(a) at least one quaternary ammonium carbonate, quaternary ammonium bicarbonate, or a
mixture thereof; and

(b) a coating material.
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15

15 13. The nethod of any of clainms 1 to 12, wherein
the netal substrate is in an oil environnment. 14. The

woredradsed cl aim 13, wherein oil environnment CPOPEPBES005704

19.

20.

21.

22.

23.

a petroleumdistillate. 15. The nmethod of claim 14,

wherein the petroleumdistillate is selected fromthe
roup. 20 consi sting.af rqosene,, white spirit, .

Prentecrinsierpatng Sridsim, i WIRREG reldhplsEpag pimgiung garbonate

PBABEsht& for al¥tuR theledF Rdidpet2d ID theVdoetigd Matekial. _
conposition further conprises at |east one ingredient

sel ected fromthe group consisting of builders,

i ] 688 of €Rink 18 ohff 168t BRFsurface
MRS P ST, BRfork IR ANRRE o kT T 6L B
thereobl ected fromthe group consisting of steel, cast
iron, alumnum netal alloys and conbinati ons thereof.

18. An anti-corrosive coatigﬁ for a netal substrate

Hemp as3qugounsqliion.gomprising #rleash ABe GPHEHYHRBRNLIR carbonate,
GRIEANF am OB OADYNASTEHY MiRtlFeBEROT ak An a@fi-Gdrrosive cleaning
m xturé thereof; and (b) a coating material. WO
9™ 06589 PCT/ EP2004/ 005704 -15 19. The
anti-corrosive coating of claim18, wherein the

uat er nary anmoni um car bonat e bi car bognat e, or
Hes o kol o norsadnepe relion sortmE g ey o paptprgpry
ZBmodAiumetaborsaid Sjuaterear awimaenitindicarbonats ror asixtoee thereof, as an anti-
coatin f ' on at |east one surface 5
??ﬁﬁ%%éhé%ﬂﬁ%q%@gH%ﬁdan aqueous sol ution conprising at

| east one quaternary ammoni um carbonate, quaternary
ER A MBLECEPAITAfcoflt s bl ARist o giftemary
aIes i e3TberAte. AVGESIATY Se1DenBR Ricarhonats, 0y mixture thereof, as a
%ﬁoﬁd@ﬁﬁ{%fﬁlpm%&mlﬁg&bonat e, quaternary .
ammoni um bi carbonate, or mXxture thereof, as an anti -
corrosive netalworking fluid. 15 23. Use of an aqueous
or non-aqueous sol ution conprising at | east one
guat ernary anmoni um carbonate, quaternary amoni um

bi carbonate, or m xture thereof, as a corrosion
i nhi bitor in powder netallurgy.




