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-1- USE OF QUATERNARY AMMONI UM CARBONATES AND

Bl CARBONATES AS ANTI CORROSI VE AGENTS, METHOD FOR :
I NHI BI TI NG CORROSI ON AND ANTI CORRCSI VE COATI NGS USI NG
THESE AGENTS The present invention relates to the use
of quaternary ammoni um car bonates and bi carbonates 5
as anticorrosive agents. |In prlocesses where netal
surfaces come in contact with water, whether as liquid
USALE@T QUNTERNARY ChMMaNTIUN CrimemeTissal wecpSBENARET] a5 GQBTICORROSIVE AGENTS,
YEBHGDOEIR0 AVHIFHY 1G] GORAQHIEYN &P &FTICOPRASBVR FARTINC)\BENCG THESE AGENTS
metal itself is prone to corrosion and i s not coated.
Exanpl es of metals prone to corrosion are found in

ThepeRe: ifRinabn febitesR@ht SseBRdutdh 8P uiBlohbScarbbfhid! ah@WiSarbonates
abrgded surfaces such as machi ned steel parts, and
AHROHPITEOS VB ABYIFent s made from cast iron. Although
ggﬁb&ﬁsie@ﬁhérfe kieBil E@faBes(cOte ﬂf&hﬁ&[ﬁdﬂﬁ&r&&i ABEHY: B Qiédﬁﬂi/ﬁ?ter or humid
een known ro.man ears, _Nost are sti i nadequat e

el hogel 21oRaeI dEREPt pLeomuAn. This fpagtoolagy Bgbiempds wip dye meta
BRI ko chiidlidl 4n@ issnotédatelr 0duced from | ong chain

have poor

atty acids,and derivatives and ofte
fi Gt mefgls oneite gProgign gre?@lﬂﬂgrb@&qﬂm%ﬂﬂ HPETRdefrom forrous
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ﬁieﬁmhh IBI Eijaaaiuaqfar(om inadequicyas ﬁl_afgffeﬁma&aptaﬁwj Mest asif@jon
of . chal | enges r _corrosion inhi ors., inc [
e G Sicngutronn Bk R o A ana icHsPriys 85d dffen Bive poor aqueous
Qﬁibﬂlt%tmis‘is e@&dh Al ﬂrol?dsm@as\rha_imd uﬁ%ahgzrfa!dﬂl tdnSacts bgth@fadae and oil,
t o, r eduge e rate.o oJrosion o ta uc .
180 B0 5l B8 prtrioPr e ple B P e 4 s Rk R tons.
?ﬁfﬂbﬁl&ﬁﬁ&ld piobgasibi Pfﬁprﬁﬂﬂsh £qlde pIrENGT chislbtlgésForsdofbsior ibhibitors

ui,.ds), ..especi a those .containing iron, cpr.yosion .
e LGS Bt Aoty P38 siGeS oA Beck ey b & s Hgucioe
we. netal. The fluid may be a gas, a slurry, or a

[ id Traditiongl salvents .for .cleanin tal. an
st o echiod elzyr@ AT soro ot Sttt ot s G ool OBt motal prts,
dpipmcheafades pippling, ind cqdp@ett ussdas sofythafinidd),especially those
formul ati ons due.tq.concerns_about, vgl ati] e 25, or.gani
SRRt ORI R ey B Thid Bpfictnd WML The
Mad ) bd 4 gissa dlaiy, oF £Agidg netal " parts is not w thout

rahl e t.er .does n olubhilize grease or .qil
Tl sE i ARRE iR e ot pted SoellS e Bpigts s kerosene,
liamebe?gs@ldchﬁn&wehmm@i by ﬁjuebtb&'oﬂiﬁil&ﬂonﬁi&l[dts cad&aﬁsd sHouerlatile
| n addi.tio nul ations.are i ca .us S .,
R saop ) i e S P b bty & ofBping mel pars
is mstfvambwﬁ&)léx% V&Sdteﬁl ldbds infaes*o'lubnizel lg:rehseg)r bﬂﬁre@ﬂdﬁa% lebdily, and water
.pracess., rpholine is freguent used i n.these_30
BB Rt iRt M compyorrt i et ot ety iR fadibr
folawwativns ar Bipfally ise asiBRfoeulsiohs vibich require the use of additional
surfactants for stabi lization during the cleaning process. Morpholine is frequently used in these
cleaning formulations to provide corrosion protection. However, morpholine does litileto

contribute to ¢leaning, and does not stabiiize 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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contribute to cleaning, and does not stabilize the

m croenul sion, since it is not a good surfactant.
Furthernore, norpholine is a regul ated product, since
it my be used to prepare illicit drugs. -2-

Quat emary ammoni um conpounds have found limted use as
corrosion inhibitors. U S Pat ht No. 6,521, 028

es, b the use of i di ni um and
6ul ROT P UM Sat e PP Cﬁbff’g%{}'ls%ﬁémﬁf’ igjtors. U.S. Patent

blioo@i}lleﬁié dg;lcl}nsns Ithemsdwﬁpamhlae inihB afDgunRSini Sfigts7 1112 e811éher

g{b ?& %J%{( C%horll!’ Fslen ‘?gl% %F@?ﬁ%ﬁfﬂ%@nﬁ&ﬁ%ﬁﬂ %%“]&‘Eﬂr%onat es
HsS. @atentiNascd, 801789, aull 6,29 P28 edikcldde thetisd Fdmdtthat) s58h ARES

@arﬁé?ﬁ%g’%&iéigg%%ﬂ%. i nhi biting stress corrosion of Sol ar

st al nl' ess in contact with agueous and/ or
Bry et Noott, 793,07 stisalosesha compbtiion hinbibltie strea SorfRidn of stainless

' Th t
- S B OS5l TR SRR
emmdlyrmpﬁy

usionsn hhe renglokifibicanminizad M aqticogi@tpdlan sigynic solution of a

silka s@flft‘a@ersosmdnhlhtces ﬂm Iimsmi god affiditpfdr nseellidduefaces and
W COrr osi.on.
A ot oARRanl e A d B B e e R DR nbibitors s
ad plepning ang or eyfap@st.cepabmm.cmuoem irtbitstbrsahas als@dfford dntimicrobial

f d f I
?é%“ﬁ“ﬁ“hﬁ? pched AR B o s PR PRl iy

eous. is It has now been di scovered that
THHR 8 R disco RTAR: AR ucd Db B EALORSHS
|nh|nb|t t he cocorros:dgan&g’?‘g a e%%t:éseseg) CatboRates inhibit the
PHOUR ofaretalel ates to a net hod for i nhi biti ng t he

T pheit Refion TR to 8 WHRGH : Lgﬂxpmﬁg Bl n Ve metal surfacesby

depositing) a corrosion In TVe's

‘ Th | ]
corr05| or%gjlﬁzﬁﬁl torsq%% b%g %8’5@“36'8%8’5%‘?%%9 ”Fglfarg“naie

'aapwﬁﬁ@s?\emsﬁwghwgpwgu mglblt(m)eﬁ"actﬂe easimt oﬁe capyasition eonyprising

andqa{l @%‘f&/ a so vén’tm‘éggllha?e QH('% r‘u Elhf%oﬁaﬂd(b)
/P

ople wsalmf- Thisanefhod ip partionlarlshareful ﬁpﬂbwmhcﬂe am:dlcatmns in oilfields
afid inbiaPlélgingand metal working. Another enbodinent is an
antl -corr03| ve coating for netal substrates. The

they eigporlivesntig esangit corosie toating fag weetd subara}esa'fﬂlmam includes at

1R R0 NakEn I
coa?tagﬁg Hf!gr&?g &HTypl cgeer enga erna'rc‘ilfle egg‘rmn

materigly Apieallythe auateonasy momammbmat@ btchbow oriagmizfire thereof is

dspeRAS 8L cbe[ﬂm% gﬁteﬁﬁak%% eé’ﬂ & rrecfé 9813 odting also

preferred enb atlng

exlbitspnimisibial effipdoy CBoyoatiiganayda q:lu&ﬁganmagmcmuaueﬁecame amount of

1R % bRl qhterill %Ho}ﬁmﬂate,%carbonate, 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 east one quaternary ammonium carbonate, bicarbonate, or a mixture
thereof as an anti-corrosive cleaning solution. The aqueous cleaning solution may be an

aqueous-based metsl cleaner.
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the anti-corrosive quaternary anmoni um car bonat e,
bi carbonate, or m xture thereof or of a different
antim crobial agent. Yet another enbodi nent is a netal
substrate having the anticorrosive coating of the
present 30 invention on a surface thereof Yet another
enbodi ment is the use of an agdeous sol ution
ri.sing, a.corrosion i.nhibiting effective anmount of

et Py R%dﬂaﬁf’éfsetﬁﬁwyf ARATRTPF B2 RS golution comprising a
Ispuasitinbibiting effectiveramduit 6f at 1861080 fusdSnammonium carbonate,

HaloG QL 28 1 M8 %I eani.n sol.uti on. The aqueous cl eani ng
SOT TS R ugare ek tcgedyr welgedinedider . 3-
Vst anotler rebodimdan & thewe of & dgiSous HE néif-aq@Boud SRR SoMprising a

= ut.ion co ising a corrosion
SRR ARl iRt R Sug vty eenampeboraley
divaboiatenoc amibowa thereof i O@ELLORIBIbIOF inPowdos Méffudgher eof
as an anti-corrosive netalworking fluid. Yet another
enbodi nent is the use of an aqueous or non-aqueous

Sorxpsiopdukibitpr Cempasitions 5 corrosi on i nhi biting

' ts t |east .qgne.quaternary a ni_ um
T4 B B0 e oL R ST AR i e
teow" bibition; of hortsistoo? as uselganele inchide bhilis @) limit&Dio] B8 pRPention or

e T SO p—

walssenad et colfhmatidiofitier two!’ I_lremxhiaﬁ?xmsf x@efwé Mre!bﬁi;&h%mﬁﬁl reaction
-0, L ngt m t t -
KAEDLY By e TS0 oDl o e st SRl opridtion

- predugts at ghefsudece ofjthn arctil. IThe wivefuichl?” syekead heieth igotpdrs &kt fsGiot limited
salr [ ination of.the two. . The )
UEHEL, A b et ST o Rbinkis IR i e sppbodiment, the

=

wenbubstrate if awagrasphgnei ther in a | oss of nmetal fromthe

. : . of i dation .P t t .. .
ORISR PR SRR R e PPl ot imited

tRethasehaying thedermmlabut is not linmited 15 to, steel, cast

i ron, alum num al | oyws, and conbi nati ons
thereof. I n one efbodi Tt t,Ythe netal substrate is an
aerosol can. Quat

ni ¢y tar bongkes useful in
the present invention fincluge, bdt are not limted

to, those having the f@knula: CH3 20 R- i _R2 Cos (1)
CH3 2

wherein R' and R are each independently a Cy_a alkyl group or an aryl-substituted Cy_o alkyl
group (e.g., a benzyl group). R! and R? may be the same or different.
The term “aryl-substituted alkyl group™ refets to an alkyl group substituted by one or more

-

2

- 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 Cy_gp alkyl group”
refers to'a Cia0 ﬂkjd group substituted by one or more aromatic carbon rings.

The term “C,,, alkyl grouﬁ” (for example, “Cy_29 alky! group™) refers to any linear or branched
altkyl group having from 7 to m (for example, from 1 to 20) carbon atoms. :
According to one embodiment, R! and R% are Cy_po alkyl or aryl-substituted C, 5 alkyl groups.
According to a preferred embodiment, R' is a Cg_y, alkyl or aryl-substituted Cz-12 alkyl group.
A more preferred quaternary ammonium carbonate is didecyldimethylammonium carbonate,

- such as di-n-decyldimethylammonium carbonate.
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wherein Rm and e are each independently a Cm 20 al kyl
group or an aryl-substituted C120 al kyl group (e.g.,

" a benzyl group). RI and R2 may be the sane or

different. as The term "aryl -substituted. al kyl group”
refers to an al kyl group substituted by one or nore
aromatic carbon rings, in part4cul ar phenyl rings,

such as phenylethyl (the alkyl group being bound to
tﬂﬁ%ﬁcﬂrﬂrﬂre&lg&maqw cagpongieriy gMaildilenis 20 Pfrcemﬂive vtegghhsolution in water

yBskddt ut R @lwm%{g P:H‘é{éohgf QR as mERERY S etﬂ%n& e solution

-20 aI ? group substituted by one or nore arona
é‘%ﬁﬁgﬂ oraggrsliquidybathep petightly fruity odasd kyl  group” (f or
@ik
HEMHL dtemg%f bicbOMRs Incif %qw?ark ﬂoﬁﬂiﬁtehﬁ Bdke ving the

g al kyl group having fromn to in
%Fe, froml to 20) carbon atons. According to one
enbodi nent, Rr andcﬁa are C20 al kyl or

aryl - substrtute%} alky g ups According to a
preferred enbodrneq s & &yl or

aryl -substi tuted CB:H]JZ al kyI group A nore preferred

at.erpar |unrcarbonate i's .
HERERR ardR P 204 Pl ncanigio defined sbove for tho quarter-
dmyﬁmﬁ@@miémmemﬂ$kgnnonrunrcarbonate -4-

gr | anmoni um carbonate is avail able as a 50

é’r%%‘ﬁfidqﬂﬁr}(e GRmTBIR birghenats igdidecyldinthylammpnigm hicarbonate, such

mﬁmereeylﬁmeihgﬁﬁmibmmebﬂasonare an al cohol, such as
dﬁanol hanol The solutron 'is . a yell ow orange

Wﬁ“@qﬁ?ﬁl'ynf’fr‘r biematps erfdricartiopateygande prepared by
mmhhdsrknawyuﬂmrﬁq st ab kioad rﬁ%&ﬂkg&f U BCi’atﬂéﬁ?Noc%J#%%Bﬁ aﬁrptnter-
i, e or nul a:
Tﬁfﬁé?%’ “@ﬁé%@Pﬂgékaaﬂo R2 have the meani ngs and
Tuesfuetemery armainivig &rﬂﬁa%ﬁﬂdﬂﬂﬁr@ﬁ&é’searé A eqhifiBrivih. e @bricentrations
|Q,0ar m car bonat e . referred
PRt PR b i O o o 2ot the sofution in which they are

dmﬁamyldrnethylannoniunrbrcarbonate such as

é?}geﬁ)éfng’ﬂ tg%g?g]%ﬁg bi C%Lbonat egggg;g@nﬁ?ﬁ@and/or

&wmhmﬁmm@mdsmaﬂﬁebamﬂhgp 3¢&¢_ met hods' | mown in the
n

8 pionP e rhitaent B ndiB o shepuctetian amarim pigbonpigs (D) andior
PO ddioes Gy kg R, 'ibidrwm%@r%’g‘a%@%‘?’?‘é‘?ngn

| I U | S
18 iR B e Bt IS e ey g el ) o

idariohates () delotes b aiitliyDgrotip. 0iboré BeRr-Bl¥e both R* and R? denote a methyl
group.

-In still another preferred embodiment, R! in the quaternary ammonium cariionates (D and/or

bicarbonates (I) 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 formmulations.
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 ali concentrations, have high oil sola-

bility, and have a high affinity for metal surfaces. In a&diﬁon, the carbonates and bicarbonates
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contained. In a preferred enbodinent, R and R2 in the
guat ernary ammoni um car bonates (l1) and/or 20
bi carbonates (I1) denote the sane Cl -20 al kyl group.
In a nore preferred enbodinent, R and R2 in the
quat er nary ammoni um car bonat es (I) and/ or
bi car bonat es (II) denote Ci o aPkyl groups, nost

groups. I.n another preferred

f er abl | Kyl
CHG DR Tt ern 1S i grop i Bt msa doaicons

( $olutimagl/ or blcarbonates (1'l1) denotes a net hyl group
l\/gr.ﬁ erelferaiibl‘\él both Rr and R2 denote a_ nethy
UgtiBTe solieriior the apglerhy SprOp SRy catbowHt a8 g0 icfpde pol
t mveqt; &ueli axcuryteraity dﬁfﬁteﬂﬁité&ibld}ﬁﬂ@b Eﬁfvenesb )gl)ﬁﬂﬂ/ ?j}c{ol ethers (such as
arban en a benzyl or phenyl et hyl
r%ene?ﬁ'goelzmggctﬁ?rffgd quat er nary anmmoni um

c@ptimaw, esc @mbroadiidaainRifiRganeAtaylR intheidd 8l tadeon@sition. Suitable

. C hi bi.tars or, fornul ated,. i nto corrosion
R Ool

in TIGPF Siiactants cpiemiqgripqtanty (fbgt b the quaternary
crrahetina carbauaten and bivabineses @eribell h&eﬁﬁ aﬁeﬁa&u&faaﬁﬂts amphoteric

B ST S A U9 oo amin oides

dinspeicoha sthokylbtes, agbndasy aimhbbam@iatemmkﬁaesmefg Nedtaines, faity

P10 E e Ao b SE R i G PR il it ot For

_rrameplathﬁgalfawﬂtmyﬂaynémhmﬂaihowé aces. In addition,
.t nd { !
T R ShEn B oL RAL ARl OB i inbibit corrosion of

| i piniaheousand silaneiemments, mquimgmatem& il nasres GUY.,tiR Bben-hole

SPRLERR ! Alecip UGG, AR SRR S i oo
anﬁnmetns abetmldunedigiiler llamipim nfﬁe)rplegﬂn)dﬁmllﬁﬁst @thido but are not
T 5 k3t Sha Al O B 15 e WA aeons

§91F1f“2n§ Mwemymb@remiemmns are fibquenthnped for lubication (such as for

Mﬁ% i ncl ude non-ionic surfactants,
catl on| C sur]pac @gs)s(ot her than the quaternary
&1¥hes ponyentional sdditivesssualn ek thiildars, leolomint spetfames, iffagdinces, cleaners, and

REkGieD hoteri.c surfactants,
and m gl(ltB rﬁ?gglg? Eélrnéo? éﬁﬁl&)}% écmiogﬁ%m&?g s of such
Jhe sraembefiguatgmerysaminmeiwx cafiemates andloi b&&boﬁtas@bpﬁed to a metal sub-

SO ARG 2 0 B0 o

' mr@n ofithe metal s&:lsttn’se cﬂhe saiodioh dtlbjitirpeitiiatve am@witindy afSdepending

e, ot he SH! fact
non | %eno §§g Eé?%?ﬁgﬁﬁmgﬁﬁgﬁ?ﬁﬁﬁﬁ
@rvaslénﬁn éte bonwrbb@mapmmﬂm Klesiypin isibeliéved tarf @ aqadoubidiutions,

o ﬁl@ E&éﬂlﬁ'? a.l(ﬁg:\omum carbonate/bicarbonate compounds described herein have a natural

30

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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metal s in aqueous and oil environnents, including
water and oil mxtures (e.g., in down-hole 15
applications in oilfields and nmetal working). A
non-limting exanple of an oil found in an oi
environment is a petroleun1d|stlllate Exanpl es of

petrol eum di sti | I ates i ncl ude®-but are not linited
et%)os . spirits, and hydrocarbon
s sbopt Ateinio gk 4o o '8 fh gestiemary ammepigwsahpRzte,

biedrbonetef r Aviiktuse ﬂﬁre@lf b@wiqﬁ;h momeayfwe@gw Sflbiaycokhijsgnon

on.(such as f | ubricating net
AL ER E N S R L B —
asmbniinh dabsnate; bicmb&fate.} or PaitidBereof, bASd GMAB0% by weight of total

' %ﬁ%ﬁ ers, and mxtures thereof, may be included in

anotn‘ i corrosive conposition. The anount of

Mmpm% mm’h‘nmppﬁﬂdctaﬂia@{m ?ﬁ;st@didﬁsoinybﬂl&ﬂd 8RR ki Ge art,
e strate | S,a CQr.r osi on
it 5%% ?’an‘b ot Byt S‘ig’r ?P&H%ﬁwﬂfﬁ?fmg’ dipping.saking, Yrshipg, sprayine,

Ipowvvaabmgroemmdﬁet he rate of corr05| on of t he net al

[ os I, b| i n eff i ve anount
Iri#p&var y epe%@g’% %XOSB ﬁ?@eﬁ ‘&’mﬁﬂﬁmﬁaﬁﬁeel
%meélmmﬂnaylaﬂnys mfdo@mﬁiumafnyﬂfemtl inthe art.

"Wthout wishing to be bound by any particul ar theory,

it is believed that in, aqueous solutions, the

'Qpﬁﬁngw nary ammoni um car bonat e/ bi car bonat e conpounds

lqrr]gt S| nceaﬁ%ey a?/ agﬁgrgé%%gﬁ% %?S];g‘é‘ir e s, and

Tpipfarres Herasf vrap bmngoxaomed intd dma-coﬁ-uﬁrameung@ forfugetaredbatrates. The

Oggt&l%oﬁitat?é ﬁ%f eglg onalfl m%%ﬁ i erm%%ad me}bﬁtil; ngrh © gt m

| mmimgcaﬁmnaﬂq,elnca@bundta,tqrmm theef ivelisablval oridiparsed in the coating

a\ﬁmﬁfally, the corrosion inhibiting conmposition can be
upp ied in either a dilutible concen- trated form or

bie oatieymaterialsinclide, hut aGanelialiddsp, drfmid resialy sich atkg@xy resins,

ﬂﬁ&gﬂ%w{erﬁar% m‘vﬁ%h 5% about %I%llg%ﬁ'%ihé’s

laepywtﬁmdr@wxhdme resi, dyashds quttnmél&ﬁ@ﬁﬂgy suﬂl ag hamBhes] e VOC
t | h f
S&%n@léog ?1‘{3 i NS dn o e&ﬁ{}‘% @Bv%f)m‘i)?sgd rg‘g%ﬂg ﬂ‘g‘b%sfg%‘?ﬁ%w acid

V@G{h‘t apsions. 'Shnmﬁmmaydmhfmﬂ by methbdslmoon ad the t;mr a
%
THS Sialthés o Biep o iNGRES 100 el Raiths, BB oy ingireit

ceadingsai ns from about 100 ppmto about 500 ppm of

g e e e e ey

stakilizes, Pwringegents harderdgrgents, iflome rﬂ?qtddm ﬂlﬁhhixﬂlﬂestﬂﬁbrdoﬂe
metal substrate by any means known in the art,
i ncluding, but not limted to, coating, dep03| ting,

" Adngnys npd Noosiquegys Selutivhs (gcludipg €ldaning Sohsions 201 Metalworking
: thﬂ ng or the |ike.

_'The aforementioned corrosion inhibitor compositions are particularly useful as components of

aqueous cleaning solutions fo retard and minimize the corrosion of metal parts, particularly
steel, being cleaned with these solutions. They are also useful as components of agueous or
non-aqueous metalworking fluids and as components of aklueous or non-aqueous solutions used
as corrosion inhibitors in powder metallurgy. The corrosion inhibitor compositions also afford
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In preferred enbodi nents, the netal substrate is

sel ected fromthe group consisting of steel, 10 cast
iron, alum num netal alloys, and conbinations
thereof. Coatings The aforenentioned anti-corrosive
guat er nary ammoni um car bonat es, bi carbonates, and

m xtures thereof may be incorpdrated into
ant1-co§%g3|ve coatlngg for metal substrates. The 15

cSBEPHEIabproteridondp dheahbstraigysuph Fsametiliol Wik theyperapphl. For the
MEdrpuise af the ﬁié&ﬁﬁh&&ﬂti}ﬁn, thdBrnfitiidafiib 36 Mtion® ?é'f%lg bR aqueous acidic or

CREERT Fhfion et PLepiotin i BB OA Pl wrbEtS el el meta

Sanichars bﬁ}rﬁ@a&i mmt Thésa bRarig}CdoMAiBns Gk h%vé@fiH in the range of
Iébron ltg ¢? anic resins, such as époxy resins
{8 HARE ré% emplary cfeapipg F‘H@O%EH‘W*W ugeparp disclosed in several

matdn’al ¢.g, s mwmuoms,m 16 12l687,86% RRS30, W&d@& 38714
g%ﬁfqaglnalf?g and bu lhadl .ene resins, as well
{75 PR CEHROPHES 10 agser with %Prﬁﬁ;egh@genﬂprewam@ude at least one
swganigrridedattedifiem R peshpQonahy o 13 PSlyaidd polycarboxylic acids,
\ﬁﬁgll%;q eaglﬁc]gatj %?qahsuch gg‘g{ osin fatt acid “vi n;/?(
ons A Bl BT Se M%e"kﬁdﬂﬁla
|0nrroﬁml Jalnbﬁorﬁlﬁzcmdahmﬂmfoﬁ:ﬁoihﬁl &r@ﬁc@ﬁi@ﬂi preddMER bh SRt Fective to

) 1{ f%gg %o%ggg B\g;& %a PSS tar:lﬁr ; e %@Eﬁggﬂ@ crmlggtluc acids include

- PEE BN tethylenefiemiretrieid doidl (BDEA), Retfaambonie] ET AT diddnonium

EPa e BT e P il it RgR AL s thero.

fbese aqueen deaSni wolintons typicatty exthibich (H £amiaBsit S sBokPS Exemplary

| Qﬁgmh@(‘if%l)%@srnﬁl Pitor'il(g Io,d R g?t‘@log;ug %gl?q%;%o r}%gWe or a mixture

corrosion 1 n

theeep ) arefiong dmﬁb@;eﬁtosabmit 1 pasgers by Svei‘éhﬁ Bl QrghhicQBE cleBning

SIS Pie Boil kol 43 SO A, (hele

EPriogin mm‘bl'rteg/compesmhs of the pfek&nt &Sveﬁﬂbﬁ'ﬁﬁ?&l&b Be ded in aqueous

e | ul ds apd as
?orrp neln OP gg%qbgtggeus rr8f‘°’i‘1 % &ﬂg""%mﬁ‘?@ﬁ aﬁ%&orgamc
apidscogy syéﬁmmaqmm ;ﬂm:tphmsc dchl. Phosel eléadli@ Mdﬂéﬁﬂ%‘lclua_m amount of
&dfokiBr Jnﬂﬁ) tglfkglamogf o S | i) og ﬁ%‘g {sr% Irentsté Zq_mbétsthe corrosion -

anti-mcro pro ec
ofncttls byt thesafinargantcraeids. szemplpgl an:&:dnts bPéortosion inbiHiRPSE ﬁafn about

ébﬁo%&ﬁq%ﬁﬁ\% i&g‘g the term "cl eani ng sol ution"

refers to"an a acidic or alkaline solution that
C@-‘%Wp irddidrs in a¢ch£d \mklﬂhﬂplﬁgnﬁﬁvémb@bre%ﬂt,foa @fl8ast Mirfimize, excess

sur c.e rocess e |pnent
A T L N A —

qoamgatms n6y &b emploged advaaimgmus%ve@«eﬂe bHrerg% lie2Ride Gumber of

bk QRonB Uhplo DRk bn 555 Mo One delad, SCVEr @

| Cleaning solutions are frequently employed in the removal of scale and rust from ferrous

metals. However, the solutions often contact other metals that are pi*esent 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 cdntacted;
with aqueous cleaning solutions. According to one embodiment, the corrosion inhibitor




patents, e.g., U S. Patent Nos. 3,413, 160; 4, 637, 899;

Re. 30, 796; and Re. 30,714. d eaning sol ution

conpositions in accord with the present invention my

include at least one organic acid selected fromthe

group consisting of al kyl ene gol yam ne pol ycar boxylic

acids, hydr oxyaceti c acid, rmc acid, citric acid
t her eof t get her with a 10

(%Hl gﬁi E %S 1.C; eﬂ? % I { V& a Co1To,
POS0R" PRRICET BYeHAD & cowplpyaf inpuemeut seifgientie el 1rosion
: re:tg ot o:mqaalpxr dner3.a game?m hwmsub/ﬂ#/&a@p tth EorfoSion inhibitor

or e} s.in contact with the
o3Pl o SR 2 Bt ths, i g rio 0 ontacing the
Naliipg\lsqlmmhq'themtkﬂmhemﬁaa@&a aacetic acid (EDTA),
t et raanmoni um EDTA, di ammoni um EDTA,
N- (2- hydroxyethyl)-N, N N -e thyl enedi am netri acetic
I&SMHM@FWB@AWENGSH eof . These aqueous

S | cal xhi Qi t fromabouyt 1, _ .

R Bichf dea RIS Eorstelrart ot o miffummontom chlorice

@Hﬁﬁb sqlntton(or a é:dpcymethylmmyonﬁmamouﬂbfaﬁérb@ﬁﬂ:t@DACB) solufion
‘ EIQR'RQSIb 9{1&@% Jgture thereof) are from about

CQ))g to about rcent by wei ght Exenplary organic
| FuerecB ig p pisticnef cokiabmmm of sieblyieteh ifdidecgidBidtiyR@tndrium chioride
e cqrr [

(3DR0) SR or Moyt ol P SRbiRtypoaie SEDBER) seln

conpositions o

aﬁqli3ﬁdeb§@t®0md¢remtmg solutions to inhibit the
corrosion of metal by hypochlorite as well as by
inorganic 20 acids, e.g., sulfuric acid or phosphoric

- -Figuted 1s T pictes qﬂceldmolhg pk\t}ils of steeisealclnml atdikcadinfiylsfindium chioride
rese
O bR B St RRS EDPAGE sfoion

I nvention t
| 9 mopths gt lbymmmmt\nﬂdx gaplecofaoldislledEreiin deibyizeimuiitasier S
' h&&sﬁgﬁégﬁhﬂﬂ inhibitor are fromabout 0.05 to about 1

percent by weight Corrosion inhibitors in accord with
the present invention prevent, or at |east mninmnze,

d
T G L T T —

hem ca

t“{?d% ééipﬂlfbﬁgthﬂﬂl}mb@u@mplouﬂe sblmmmbdgb@lkﬁhyﬁlﬂMOﬁmm carbo-
naW/si@riiHak 015 6on, ThaBrdd sgglﬂgéjgoc% ) ec(l: a Sfﬁ%ﬁg E@ﬁi%ltrggna emperature.

enpl oyi ng an organlc a
Cl eaning solutions are frequently enployed in the
renmoval of scale and rust fromferrous netals.

- However, the solutions often contact other netals that

: f@%ﬁm lﬂastram@gmuopm a® ot lirflihdwhersys Al Parts and
peldBhtighs GleGAR “}gféﬁﬂmgss met al s include
' coppe?, ecoppe¥ oys, zInc, 2| ¢ alloys and the

i ke. The corrosion |nh|b|tor conpositions of the
A t invention advantageously are enployed in an
anount sufficient to inhibit acid-induced corrosion of

Theebiastof Hismxperinent watio itstibe ramovabofigambyessil withi ehﬁineamu S
forgig?‘a;ﬁgg %n% %fqrss& vdé%gﬁé gh ﬁgngco NGns TRQA el h(?mlie

. 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 P'roducts, Cleveland OH) and atlowed to dry. The metal coupon
was then partially submerged in 50 ml of a formulation containing morpholine or

didecyldimethylammonium. carbonate/bicarbonate (DDACBY), as detailed in Table 1 below.
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conpositions of the present invention are enployed in
an anount sufficient to give a corrosion rate |ess
than or equal to about 73.2 g n 2d 1(0.015

| b/fl2/day). The corrosion inhibitor conposition may
be di ssolved or dispersed in the cleaning solution
prior to contacting t he cleaﬁing sol ution and the

pELal to.be cleaned DESCRIPTI ON OF THE DRAWNGS .
55853 b Bt BB e motigh i W posolsiege v e yigiater. A
wmmsemmndwmyﬂoﬁm fyflosnmnel dfihediady scilQvas (daldd6d from the

| | di met.h
ApHbR s st o R A GO PR ES e it Loo

As shutmm %lerlo mplabﬁmmeoﬁmrp&hn@ b¥ ﬁﬂwyﬁuﬁethﬁatﬁmﬁmﬁh JirBonate in

- Bl R R s B reniet BByt tagon priiy gpd foming

abilige ewmmmlmmmmaﬁm&cwdbn@@mﬁmﬁm é&RﬁQB) resulted

.sol Ut 1.0 t da oomte rature Figure 3
i Rtfatd? 106 b e By T bl e
whicvhesfpimiulatiinls ¢ aad iy hotbl nfw]nbh) comedinc(qmanﬁa and @b dide@MiRethyl-

PR A A LR AP SR L BT A i sranptnto oo

opagapises. of cold rolled steel in dei oni zed wat er after
5 hours is also shown. Figure 4 is a picture of cold
rolled plates of steel after soaking for 9 nonths at
Tablerh t enpera- 0 ture in a di decyl di net hyl anmoni um

bili_Ul | UIC_ bUJI Ul. O o1&a UI CL, = dl et yJ| a||1|un: Heaf bu

nat AFEPdiERt on afEsrplation A Formuation By Fogaplatign Cr{ Formulation D
dei oni zed wat ef {sRRwtRyih Oy SBlwefRPM |t CRRSHAHYT €. (Jm@tfwt)

follow ng exanples illusfrate the invention, but are
NOArolniafie 300 theregfe Al [ pargg and |5 perggent ages arg
given by weight unless ofherwi se stgted. Exanple 1
ThegaRie®gbo Of - [t hi s ggxperinent gyas td tesisq he rem)vaﬁl0
of qreasy soil] with engi he cl eaner formeati ons.
MpEah&® PhonB- O 0 V. tabem% dCrlcco(ré The
M Smucker Co., Oville,|D 01]) and carbcn bl acE
wasphRest géi,/)untll [{qpefTed. g of tne heat e —
mxture vvas sp.rea onto] a neta coypon (—t eel {coupon
&% X76.Z2_ B (P.0327X T ).5 c}lrrensnons 75
aval P rom Q Panel Lhb Products, vel and |O 1)

Wed tq ary . Thefweral Toupen —was—tier
pa%?#‘ subnergea'i n 50 mM of a f¢rnul ati on 75
C n riphot e or et L||y| AMTTTOT T
g)lnp 3‘#@{%{? ar bo e (DDACB%S(%’.S dét ai | WP i n Tabl e530
el o At the et-at—¢oupon—was—reroved
£r om OFALf or |at|8¢18 np i BB wifh wdf@P. A| 1000

Appearance - One phase Onephase | Two phases Two phases
Slightly bazy Clear Opaque -Opaque
Greasy Soil Removal | 100% - 100% 20% 20%

- Aromatic 200™ is a mixture of aromatic hydrocarbons available from ExxonMobil Chemical

15

of Houston, TX.

. Exxate® 700 is oxo-heptyl acetate available from ExxonMobil Chemical of Houston, TX.
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vi sual assessnent was perforned as to how nuch of the
greasy soil was renoved fromthe subnerged portion of

the netal coupon. The results are set forth in Table

1. As shown in Table 1, replacenent of norpholine by
dldecyldlnethylanunonlun1carb9 ate in 5 the

m croenmul sion results in significant |nprovenent in
DRI OO Rl BBl 4l £2 'b?gﬁon? bl dnbinical of Midland,
éﬂdecyldlnethylannonlun1carbonate resulted in

NEORYDI1-Ofs o QR LIr emagylgt:]e(g éﬁ;‘ aRBhdis bl %% gxeaggsegree of ethoxylation

coupon, and nal ntai ne ase,
PR (f melesstlylane anide per thyde bf addohol a@iialda fromiSheitiChemicals of Houston,
axt phol i ne and no di decyl di net hyl - anunoni um
carbonate, resulted in only 20% greasy soil renoval
nd phase separated into two 10 opaque phases. Tabl e
x"I"'Piglf’gdi ent Fornmul ation A Formulation B Formulation C
Formulation D (%W(W) (%W/W) (%W/W) (% W/w)
Loldmrelted stef @OTdnS (il Btk Covods.of 0. smm% 2 mAPQ0.63 2 xH>8)

Bniont (0 PRYE 18 blokuc® Uity BRad OB ier Ry gibgionped 2 eiher deionized

Wateidrddpi water,-and in eithebddieiid wated cdbtelsing S 42 1080 HobE Bdecyldi-

-%@&%ﬁ%&%ﬁ%%w£W@%mwm

508 apm@ﬁdnqwk@aatmdmmanemwbﬁﬁméfbﬁ&mamlmm&% 19084 &) glass

f t
ﬁ.@(ﬁ"{%l C ar vai "‘IDQB uﬁo eﬁ%ﬁ%@%ﬁwﬂs 1519 agd A-J,
Femosivel). AT OIEW@kﬁbv ?ouiﬁﬁ v vt fihsghl with ltiRir @eionized or tap

'm-%@%@% Ll TRica s e e pndorascam

efinfieogevandiveidhed The mum sehfomth ¢ Tabdd 2 Mickk. abifferendds in welght are

PRI, 83608, DU Bl SN i e i

percent, based on the original weight of the respechve coupon:




of six (6 noles ethyl ene oxide per nole of al cohol)

avai |l able from Shell Chem cals of Houston, 5 DL
Exanple 2 Cold rolled steel coupons (mld steel
coupons .of 0.813 x25.4x76.2 m®B (0.032"x | "x3")

di mensi ons (Q Panel Lab Products, Ceveland OH)) were
fully submerged in either derdhirzed water or tap
ﬁ@%g and in either deionized water containing 100 or
18 pm of didecyl di 10 nethyl ammoni um

car lponat e/ bi car bonat e J(DDACB)] ™M XT @ Watgr,
conﬂ)ai ni ngSd@ipleor  1000cagmnof strde @tﬁg]n‘t% ﬁ‘&ﬂ@n orf 3
car bonat e/ bi car bonat e [m xturg in 1PQbefbre( 4 @Fter) d Anmge
j ar $—wi-t-h—-serew-on cahs Eac solutjon $ teste \M. t ||
two| coupo ‘éé:%oupons 1-101and A-J, | le@sqeetingby)|. —0.044
Aft ¢r one t he coupo&z vier&® a[){?vgﬁe rinsed vvi_bh
ei ther deionized or t tdr and| BFS 1]12 046
with a n DI‘U‘ rhe-fcoupon reitihen uncd
undeér D§ re'g)#])d) ni t% oggn gand kggﬂ j-12phE2 | —0.039
resyl ts arIéDséB fort h i n Hablfe 2 belhews11D| fibgssngesg.p4s

wei ght—are —expressedias () flor welght |oss. or (+)

f or | weDighetergal000 ppth|  Yvei ght di T f erengssroal a28yel 002
pergent, I on the orié;i nal- &eifgh he

of
respectivé cotpon. 1 al e 2 |Shptad
[ gl Wk 7 Vi (D.,Tore after)—chang
6 1p. iy iWem °haa 4n 13, 6521 127846
water + 1@DAG@EEN 2 9. 1 1276161 12. 61126218. O&QG]_@DB\CH)‘&O

. 12.8611 12 5555 -0 045 DI _wale 1000 ppim 3 8. .
12. 58 TH whitr $80060 pfn 002  BDACB %41215_85?945 D. 0062
y

2. B
DI ‘wat er 15{%‘&@1 pm4 0. 1512. 384 12, 7385 H0. 001 PDACB
‘D 1j2. 6235 85 -0.040F DI |wat erj 263380 ppfsT . tp.001
d

12.|75947 1277596 +u.u 2—DBACBE—17-6350—12-6351—+6—064

Lo, UOoJ L . JUL

Tap wat ert ad 12. 6807 $2. 6735 - (. G5BT | 12.6735 20,057
| F o 12.5739 | 125667 | ~0.057

Tap water + 100 ppm 7 g | 127034 | 126969 | -0.051

" DDACB G 125835 | 12,5770 | -0.052

Tap water + 1000 ppm 8 g5 | 126561 | 12.6564 | +0.002
DDACB H 125933 | 12.5935 | +0.002

Tap water + 100 ppm "9 73 12.6553 | 12.6476 | —0.061

DDACB - 1 " 1126930 | 12.6868 | —0.049

Tap water + 1000 ppm 10 74 12.6675 | 12.6674 | -0.001

o DDACBV T _ 12,5273 | 12.5284 | +0.009

As shown in Table 2, solutions containing 1000 ppm of didecyldimethylammonium carbo-
“nate/bicarbonate did not degrade after 1 wcek;' 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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F 12. 5739 12.5667 -0.057 Tap water + 100 ppm 7

12. 7034 12.6969 -0.051 7.2 DDACB G 12.5835 12.5770
-0.052 Tap water + 1000 ppm 8 12. 6561 12. 6564 +0. 002
7.5 DDACB H 12.5933 12.5935 +O. 002 Tap water + 100
ppm 9 12. 6553 12.6476 -0.061 3 DDACB | 12.6930

'12. 6868 -0. 049 Tap wat er + 1@)0 pm 10 12. 6675

12. 6674 G% 001 7 DDACB J 12. 5273 12.5284 +0.009 As
RGP T opspre o th% BIUBPT Bipesed dhiupmired gvaten oontaiping 6300 ppm of the
didagidinetiytaitiyian et/ sarinate Batnbwear bonate did

not degrade after | week, as evidenced by essentially

no loss in weight of 5 the netal coupon. No sedi nent

Exmipdd 3 on was observed for these sanples. The other
brown and showed sedi ment

TR (5% R, PR P o ST e (DT SaoRaMB-ATE®

Iamzd, be., Fair d‘LaWﬁ!_,lNB(B 6% Q) 4140 &%&Rﬁ Solufidh SF@iqeRiESaY compound
corrosi on ‘'was

one ho whil e no i
%%‘{‘ “E‘&E‘[?&ﬂe EHY8Sk ar didecyidimethyiaamopima carbonate/bi-
caxbnmm mmge q:m@cppr(ssns%tmw wéke eficadl teliefRE. Ny | ammoni um

SO R G LSt St vt

- v(as Otey talissess thelcanbsien inbibitien bﬁ@%&caﬂnm&c arEﬂﬁDA@é( @)m rolled steel
oG Lo a3 ok ool ffpensions (Q-panet Lab

P@_‘@ﬂude.@é\@lané O} wensiminexsedib kguhioft the (abhd0G3 soli@lons and monitored, at

A e e B wr o i et 1 oget hor . A

Figuﬁﬁ 6 a0k 2 eteipdutures oﬂﬂn@lmsdﬂaf RarldGfpQt fiofh t@xﬁ{:ér&tﬁre in the aqueous

BRI A SR R Ap Py eresse B gibae I

sOzita@ias Soted to obriedd, deeaily 9hRs, 208 isdalilyeoneRd a0 days. In

- cthip e PR oo oo Erivin laetens SR Miersc

Figuree 3 ebd bére pirturescpféinysataciies stodmgattborRabiR4iad in b aqueous

- solutions fora 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 (DY) 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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30

roomtenperature, for a period of nine nonths. Figures
1 and 2 are pictures of the plates after standing at
roomtenperature in the aqueous 15 solutions for 90
m nut es and 30 days, respectively. As can be seen, the
plate in the DDAC sol ution hﬁﬁ started to corrode,
after only 90 mnutes, and is badly corroded after -30

In contrast, the plate in DDACB shows no
corrosi on what soever, even after 30 days. Figures 3
and 4 are pictures of the plates after standing at
roomtenperature in the aqueous solutions fora total
bf A myihet iy inbikitinmerriveios ebmmetthebsiattcomprisihgdihe HRAGRHontacting
sol @t i L COr ian, whilst the plate in
them%%gﬁyﬁo uthon é%ﬁﬁgfé§&%%lroded. For conpari son
pur {gb g Ieast gne gagerearp fmindsinmicompound seleatall frapaiths wep consisting of
‘soakedy, | QLGS t t aini no .
quate?%%@?gsgﬁﬁ%nlun§%%%%%%ﬁ§&F§ Fggggﬁ%w%gmﬁwgﬁ%andﬁmdwms
af t er thweof ®dhours in DI water, the plate shows some
Si Q(BE fioafly,2Q3vely, -13- Cainms 1. A nethod for
inhibiting corrosion of a netal substrate conprising
the step of contacting the substrate with a

£ O Hettol Bf ARAPT, etlefiéh e é@%err%&ﬁ' !tlt?]ﬁ&glwg bR ik EII% :%m:mla

amoni um conmpound sel ecte ne group consis
of quaternary j mm@ig.ajm arbonates, quaternary

anmmoni um bi car onat g¢s; an m xtures thereof; and (Db)
optionally, a $oRveNt—R10| 2.cOfie nethgd of claim 1,
wherei n the quater nz_ a ni um car bonat e has the
formula 1H3 C\R 1"3R2/CO32 CH3 2 is wherein Rt is
an goptjionally aryl -substlzt.ut ed C -20 al kyl group, and :
R2 WherelrR d i eitignally agylppbstiniadGiizp alkd @rogp, and 8 i anyoptionally aryl-
gr @mﬁu&dcﬂa@a@tgp&g_ of claim1, wherein the

guat er nary anmmoni um bi carbonate has the fornmula CH3
20 R i R2 (HC®) (I1)

3. The method of claim 1, wherein the quaternary ammonium bicarbonate has the formula
CH,
1 1 t o2 -
R'-—II\I——R (HCO,) am
CH,
wherein R is an optionally aryl-substituted Cr-a0alkyl group, and R? is an optionally aryl-

substituted Cy 5 alkyl group.

4. The method of any of claims 2 and 3, wherein R! and R® are the same C;.q alkyl groups.
5. Themethod of any of claims 2 to 4, wherein R! and R? are Cyq alkyl groups.
| 6. The method of claixn 5, wherein R' and R? are #-Cyq alkyl groups.

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

ammonivm carbonate and the quaternary ammonium bicarbonate is didecyldimethyl-
ammonivm bicarbonate.




CH3 wherein Rt is an optionally aryl-substituted Cl
-20 al kyl group, and R2 is an optionally aryl-
substituted Ct-20 al kyl group. 25 4. The net hod of any
of claims 2 and 3, wherein Rt and R2 are the same G ao
al kyl groups. 5. The nethod f‘{ any of clains 2 to 4,
wherein Rt and e are Cto al kyl” groups. 6. The net hod

8o GLHBN o Rl ogll ool Gt RBrE quat or ey

amoni um car bonat e i s didecyl di met hyl - ammoni um

A Ry RAR R ol B AR 107 5 The

met hod of any of clains 2 and 3, wherein R is nethyl.

e S P N TR T S

wherein R is benzyl .or phenylethyl. 11. The net hod of

n [ . 10, rein t.he conposition further
iR oy be o p WG P e E SRITRE il
c orsuitactanpsplegied finthe gwieasistiigreamimloxiglag linear alcohol ethoxylates,
et r e xyl at.es.. . .
ot RseuaY Boatol SREORRE R Wler LA BT it sonipipe om0
f r hrcgbennatems, saits ofifabp acids conininingfrom 666 25 airtop ameaispad mixtures
COlepopi Ng from 6 to 22 carbon atons, and m xtures
thereof. 12. The nethod of claim 11, wherein the
surfactant is nonyl phenol ethoxylate. t5 13. The

192 RO sheba 811 %&%ﬁmk shiBackt is‘éfﬁﬂlﬁﬂ'fﬂoltfﬁxgnﬁgt%.a'

substrate is in an ol envi ronnent. hod of

claim 13, wherein oil environnment conprises a

19 ThOmeMBY 8 51 bf LS 1 1o - L4 o
wherein the psértr'ol eum d?zsftl ﬁ%@&?@.&gg{b@%ﬁa%aﬁg%ep gonment.
group A consisting of kerosene, white spirit, :
14y $hOR@IbOBE dHRAQ8B| R ' A6 di

met hod of any of cl a%@%@%&t\?ﬁgﬁéﬁgﬁ%&&mﬁ%&
conposition further conprises at |east one ingredient

15 eiRShetod 61QMih | §iGafde M
col or.ants,éperfE&%@%ﬁeﬁéﬁé}es. efg&l#%g%tﬁ%%mg?
an$Prgpting ofikergsene, vty gpiriihrdresanbontfiactionts zind suittutes diemof. s
selected fromthe group consisting of steel, cast

1&'1'&%?, al um num netal alloys and conbi nations thereof.

ARetaett of 28% phcdaimsy btockSawherginftly compositier furbdy somprises at least
C O8HR(ihgrbdiéht selected from the group consisting of builders, colorants, perfumes and
fragrances. -

17. The method of any of claims 1 to 16, whetein the metal substrate is selected from the

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

18. An anti-corrosive coating for a metal substrate comprising
(2) at least one quaternary ammonium carbonate, quaternary aromonium bicarbonate, or a
mixture thereof; and -
(b) a coating material.
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;0 (a) at | east one quaternary ammoni um car bonat e,
guat ernary ammoni um bi carbonate, or a m xture
thereof; and (b) a coating material. -15- 19. The

“anti-corrosive coating of claim 18, wherein the

guat er nary ammoni um car bonat e, _bi carbonate, or m xture
thereof is dispersed in the égﬁt‘i ng material. 20. A

t b e havi t he_anti-cqrrosive coating o
7 e BRI olld b T e B o pimpminil g ponate
of bhiarhonatro osmitireithiwor is disgeided i the @bating afterigine
guat ernary ammoni um car bonate, quaternary anmmobni um
bi carbonate, or a m xture thereof, as an
&Pt A-reeialrsylstie heyipg fiernyt-combsine avatingldf ck@m 18jon aidtbashone surface
aqueetsf.or non-aqueous sol ution conprising at | east
one quaternary ammoni um carbonate, quaternary
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quaifiary anmmoni um carbonate, quaternary anmoni um

- bi carbonate, or m xture thereof, as a corrosion
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' 22. Use of an aqueous or non-aqueous solution comprising at least one quaternary

ammonium carbonate, quaternary ammonium bicarbonate, or mixture thereof, as an anti-
corrosive metalworking fluid.

_23. Use of an aquedus or aon-aqueous solution comprising at least one quaternary

ammonium carbonate, quaternary ammonium bicarbonate, or mixture thereof, as a
corrosion inhibitor in powder metallargy.




