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WO 2006/ 061230 PCTI EP2005/ 013191 -1 QUATERNARY

AMMONI UM SALTS AS A CONVERSI ON COATI NG OR AS

ANTI CORROSI VE  ADDI TI VE I N PAINTS FI ELD OF THE

I NVENTI ON 5 The present invention relates to the use

Wo0g®ar2ét nary ammoni um sal ts cont ai ni ng norECTERHER151

ani ons such as carbonate, bjcarbonate, phosphate and

gl ycol ate as active ingredients of conversion

C 0gdARRErA NS uA Al Lé \WaSa feBlviRaidi 8o GRAd ABSrcorroSTVE

BACKGROUND OF THE | NVENTI.ON 10, LR pLocesses where

metal surfaces conme in contact Mﬁt wat er, whet her as

liquid water or humd air, there is almays t he

danger of corrosion. This is particul arly probl ematic

when the metal iEiELb(HSIQEmNWHNTnnwrosion and is

not coated. Exanples of net%J @rone to corrq5|on are
A %

f oE]i‘f‘onP%ﬁ’mslP‘éﬁ?ﬁ%rellPé?Sé‘P the &ife TIRRETROBHT 5315 cPRgging non-

haloSdr! A¥68is 1R LAEEELrake! El@&'ﬁ&awmsﬁ&tdﬁﬁ@g%ﬁﬁtﬁs Q8kve ingredients of
parts, and machi ne’ conmponents made from cast

COnVefsi, com@m@sﬁd@mfpwt% cQ¥EESt 0 i nhi bit
corrosion and to assure good adhesion of paint to a
nmetal surface, in particular to steel. Bare stee
does not for m BAGKGROUND QF IRIBLINKENIIONoat i ngs. To

' m ﬂ&#@%&%@hﬁ QUrBRL Onfe GREdrigt l%ﬁﬂ Gatef, fw}faﬁe; & 1Rfuid water

e conversion coatlngs are chem cal reac
or hnmrtl Ia:rt there st abwhysttle dapgenof corenstphr. Bliis fsapedicylarly moblemam when the

metaﬁi(’;% % I {g,oc%glggh aﬁlgbglcgg@dthat provi de both

em cal Keying (adhesion) of the
or @mmrdes qﬁ olejaleprotedo kheosimtasd fovnd inatampeSewial tayparts made from

ferroblf g@%{é az{bﬁl\ér% E‘?lld%b(ﬁ suc , A e thnlg(?] gglgei g@rg; 9[1}{1%%{% deI nrglponents made
ﬂnmﬁﬁmgﬂmon D. ; anzyk B., "Nonpol | uting replacement

. Chromat e. conver sj on tin and |nc

AR BRPRE S ST Onreffiif nl R Gt Foain
to a ﬂqE(aVs)uxfaHe irEpadtitillah & @éel Bakeel éoes anvis b (gﬂod:}ﬂﬁ:ﬂ m’i’@ drgamc

to 25 .be un erst d to an.a proptective b
coutgs. 13 B o e A1 RLEgr e SUEGE PRV G PISOE PUraple Somverson
coating1@e Uﬁégf}ﬁcﬂl@ﬂé&leﬁ vﬂfh thodtte! Ofofd 3 ruighisidficBistricdite 84 metal-
ai nt. adhesi on a rlse eit

phog Ry Hefe (hpryids ol R G ALk panefefegnyof g reanic

polyhe Bt mEhICRIHAG. swfdrefé@ms IWatsth, RIrAGeSsEsher: (Unldér);taﬂﬂng
~ inorganic oxide resulting froma true depositjo

preifgfiats Pover (PamE YOG a3 E TS B SRRk, B Qonpoliuting

replREQEN 6 IEInNd @nSerfib® Batihg and dikd phdBshatciih EéwdeTB@at:ﬂESt
MAde|% used conversion coatings are 30 chromatjin

applisaiéanshdenderfenaring 28He L4 h &Iemé bersinbelp e eAnyersion Qating is to
be uhderdtébd6 ey §9ro¥éa§‘§e bafritr GIR b RYerBn (RSmAST ubdirate surface simul-
corrosion inhtbition, while phosphochromati ng gives
tanegnstyt eapabbegirhoth corrosion inhibition and paint adhesion and comprised of either (i) an
organic film, (ii) an inorganic oxide resulting from a metal etching and redeposition process,
(iii) an inorganic oxide resulting from a true deposition process, or (iv) any mixtare of inorganic
and organic materials from (i), (i) and (iii). The most widely used conversion coatings are
chromating, phosphochromating and zinc phosphatizing processes. It is believed that
chromating gives better corrosion inhibition, while phosphochromating gives better paint
adhesion. Prior to applying the conversion coating to the metal surface, the metal surface must

be cleaned in order to remove any grease on the metal surface. The conversion coating can then

be applied by either immersion or spraying. Chromate and phosphochromate conversion



adhesion. Prior to applying the conversion coating to
the nmetal surface, the netal surface nust be cl eaned
in order to renopve any grease on the netal surface.

wo WiosERfversion coating can then be appli eg¢rhiraeusihisas
I mersion or spraying. Chromate and phosphochromat e
conver si on WO 2006/ 061230 2PCT/ EP2005/ 013191 2
coatings are the nost common chem cal conversion

coatingS @@lthegsst chatnob elemisa cafvetsinl dohtings Afus bgcansecpf health, safety and
envi ronment al _concerns ot her types ogﬁ%%nver3|on
STAE T

environupsaal FFCET QEIXRE §1 YRR PO NTION It has

been dlscovered t hat quaternary anmonium salts

cont ai ni ng nonh-hal ogen ani ons__ suc [car bonat e,
carbonat 6. phosURMARY, AR pyOkEAN 3
SRES 'bEénCcﬁédoVerecﬂﬂhad dﬁicrdifﬂ‘@ﬁxﬂh‘ﬁxm%ﬁl%ﬁmlﬁgﬂﬁdrﬁhalogen anions

cont al ni ng bi carbonat e, "carbonat e, phosp ate_or

such bigirpoia casbennts; HeosphAivmd Slyrelats, morewrsciBeniy, Aalkybdimethyl
hergof
ammorium S%e%t a?ag%%f Gt an?&lﬂo‘iﬂt& h%%%[y%bﬁfé AP drfih, and

eel partlcular
variousebehitinagiond theredf hdve opiiwabiliti gcacwevmjou enating fir anctal surfaces and

st 3SR AR S By it

effe cnﬁk,ezsiiersabﬂesm-fﬂ:é mfwmmtasu(:h agthe gimg}nef desizeblé 8B4y oxjdes (ie.

steel _substr oxi,de fornati sults 1N
magnepfeck SRR LTIR Ao T B RESTHR S i Pty Eplite
domaifBlith SihBrlt6 HHetnealil Guiistraiéfans b whidh tdiﬁ&gesmh aﬁﬁmmamtapected
are expected, to exhibit inmproved adhesio

to exhiy Foproysh adbssiop. &n afdilloRasaid rARSRATY AMTQRTE %Hﬁ%‘eb%‘&%‘h

dxrecﬂg b Sifitd ¥ PréviBebeieSadnesit ShsipaiRab Rmasiiegideang thedy
aint to the metal surface and thereby inproving
improing eastision resisiangs.ance. The corrosion inhibition

3&@5&& RRAAERForAREand
blcarg£natg§ﬁﬁ§é ee 3§§%F%g§gh§%{copendln a%
blcarbﬁmt@rhav disglesadrin Sepending NoS. PagngAppiirationy %*Bal No. 10/810279

(US 2 I'SC ([)}V er 2%13 ﬁ&?&mﬂ%g %I i‘{ﬁ% e I nhéﬁb I%COD&?d ﬁgﬁ/m@xeﬁe inhibitor film, 8

protecmd(steebma’dcesgrew# d@ualﬂaaefage oxigexdpei mabicétes BiesOak: his oxide
oxi de

emaf g 1 B e SO o s b ot to v

xnmnﬁummma&npalnts are expected to exh|b|t i nproved
adhesion. In a first aspect, there is provided a

thod f t e,
v+ Bos aees i s PP B0 GO IpRiRE AL idtorbiud Afing
to the biitacs bep feadl sﬁbs)ratepiaithmt:uhng cl)rhgrlsmg)‘élt‘ swpeofd th a

conposi tion conpr|5|1% (a) at. | east one quaternary

(Dameanasngdhs SubsRats yith s ompRRiip COmpI§ing
(a) at Jeast one quaternary ammonium salt having the formula
R
1 | + 2
RTN—R axe- O



R-NR2 "In X- (1) R4 2a wherein RL is an

optionally aryl-substituted Cl-20 al kyl group, and R2

is an optionally aryl- substituted Cl-20 al kyl

group, R3 and R4 independently of each other are

Cl -4 al kyl groups, X isz;an anion selected fromthe

group consi sting of hydroxi de, carbonate,

bi car bon Nhesphat [ po i.5e 2.
nitrate, aivij r?%:}gsl?qggﬁg%aslg a %Q%Hr?s 0 d;b'alt;;&?gk?ggﬁ hg’nac{ldR 1
unsat ur at adopaiopally arylchulRGnmeh Oz aliox graup, RtamkR* independently

ani ons of saturated d ynsat ur at acycli.c - 20

di car boxy?ﬁ%acgc aﬁ?}gﬂ"érﬂ%saﬁr?)‘fpsh r'§ axga:bg%lpqtfﬂ frgm the
car boxyl i groggi ébmsisiiid of BREXIES, ChBoRRE" ORaitdh e, phosphates,
nunber of negative charges of said anion, and (b)

opt i onal | Bhosphites, kypaphosphyts, mitrateFulfatgsrbgmirs @nions of saturated
conver si ogy LQabi PG OvSid & S Qg% shd oo

appl ying the final co tl?dng.l'mﬁ%gg&g{ebgo gégéégﬁon?ﬁgrsaemmd
i s provi demdl ensamratsdcacyclt Copnditaboxpie activpnid sinjfogs af hydroxy-

metal su . tr.eat ed cording to the nethod as

ot | ned” Al hyReR SokRRUR oBEE el 7 Yendles U MpoRg oS umber of
an anti cosgatisd sharga8oNéaid QMiPA,iasking (a) at |east one

quat ernary ammpni um salt having the fornula R3 |+

R N-f® vvipaenally. g sokggntyherein R is an optional |y

ar yl - substq forth @l ufder PRinfbdiWerstinQioRtind B sdit? stirfacBhnd
optional ly aryl-substituted Cl-2o a?"kyl group, R3 and

(R4 i ri%ll'lﬁlﬁqaflnﬁach other are C -4 alkyl

groups, X 1is an anion selected fromthe group

cons iIﬁtais&Qmeaspe'aM @[e?éis%ovimpé}ﬁ&@ of nﬂﬂ%&hfetcﬁﬁlprisin a metal
pophosphite,” nitrate, sulfates, borates, anions ofg

h

sybtiiaetratrdaserrding ae theangtapdasfefiped &pyeo

nonocar boxyl i ¢ acids, anions of saturated and

unsafs thindcispesy, chére isGReAGedtincantivoxyphive paiol esnpamsihe
(2P O Sea@onB¥fladifry SHRSHIGULR AR AR BRI, 201 05, and

n denotes the app

opriate nu O negative charges
of said anion, R3
L._]* 2 : |
R™=N—R X (D
R4

wherein R' is an optionally aryl-substituted Ci.z alkyl group, and R? is an
optionally aryl-substituted Ci.5 alkyl group, R? and R* independently of each
other are Cy~ alkyl groups, X™ is an anion selected from the group consisting of
hydroxide, phosphates, phosphites, hypophosphite, nitrate, sulfates, borates,
anions of saturated and unsaturated acyclic C,.2c monocarboxylic acids, anions of
saturated and unsaturated acyclic Co-y dicarboxylic acids and anions of hydroxy-
substituted carboxylic acids, and n denotes the appropriate number of negative
charges of said anion,

b) a binder,

() optionally. a soilvent and

(d)  optionally, a pigment.



(b) a binder, (c) optionally, a solvent and (d)
optionally, a pignent. 2b 1In a fourth aspect, there
is provided an article of manufacture conprising a
metal substrate painted wth the anticorrosive paint
as defined above. In a fifth aspect, there is

provi ded t he use of a guat ernary ammoni um salt havi ng

t he N- / - (o) j :

o alr b i) e s Qioked of pdiitgP oSS Sbfipiine 2 meta

mamﬁmagam&ﬂamﬂumbmmmatkaeammtmsmﬁsuiﬂuwed Cl -20 al kyl

group, R3 and R4 independently of each other are Cl -4

al kyl groups, X is an anion selected fromthe group

c ongi stﬁﬁlugasmctmameo& prpwideg Hssyh af @gjuatepiaes pmmo@glm salt having
o%%HQQSph'te jrate, sulfates. borates, anions of

rated and ursaturated acyclic Cl-20

nonocar boxy!| d 2z anions of saturated and

unsat ur at ed gc Z-20 dind&rboxy¥h} ¢ acids and

ani ons of hydro 4subst|tuted carboxylic acids, and n

denotes the appropriate nunber of negative charges

: d. ani o as an nti corrosive_additive i ints
wRtre o o PPl PR R IaE SR SpA VNS feyponally
arplédbkiitiled At Yy alkil Ei@ﬁp hé%dfﬁqﬁgeﬂeﬁéént@%ﬁeﬁbm other are C;-4 alkyl

guat ernary anmoni umsal ts cont ai ni ng non-_hal ogen

ZTRHPSORS, 1SsYC AMGE sgiectrd domy fhgi mvmypmu A ANSEP B @besphates,
p%@ﬂteg?%bgl%sb&ﬁet BeraRl SHAES. b tek. (bt ﬁ%ﬂﬂd%amwd

ave a propensi fec
aqyeB¢ Cabl monocarsoixphic acid,iapione mftsh'e:rﬂcrt fad emedturared recgeist Cono

R oS ah SR iR e ATPAE eidhtp » domotes the

apphopriatd hembal d)ﬂlndgaﬂwaﬁr ok WTShI MEbh QP nOdntidbeedive additive in
surfaces, at >110 C are known in the art, the high

PYRREFOAEELS required to effect those transfor mat i ons
have heretofore limted their comercia
exploitation Fbmever the above nentioned quarter-
nary amuoh ' PDRIZT IFETEE INVENEION ng a

m |.ar tr for ti of steel surfaces at
W@Pﬁ%‘&r L b n% OOQI B3RPy Apraonitm salts containing non-

halogéidﬂmdﬂs cnel its)dt-nt-deeyldﬁneﬁmeaﬂimblﬁmﬁ cabohe v&bﬂ\apphed to the surface
guat.ernary a niumsalts (eifher npeat. or i

of irof g {m AIPE SECR P Bk 1REF ® BrOBFSI eRch Kot PFsifghle transfor-

matiof bE BRTsBfce v frod BRSBorlioPd such af 41462 bnded aduch gnilder conditions of

temperature than previously known. While thermally induced transformations of steel surfaces

at >110 °C are known in the art, the high temperatures required to effect those transformations
have heretofore limited their commercial exploitation. However the above mentioned quarier-
nary ammonium salts appear capable of effecﬁng a similar transformation of steel surfaces at
.temperatures as low as room temperature.
Additionally, the unique nature of the above quaternary ammonium salts (cither neat or
in formulation) allows for a one step metal surface preparation process prior to final coating
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WD 2006/ 061230 PCTI EP2005/ 013191 -3 applications. It

has been found that netal exposure to their sol utions

wi || sinmultaneously clean, corrosion inhibit, and

primer coat netal surfaces in preparation for final
W@@awws%lpm ications. This represents a siBffl/Fr20ei3191

I nprovenent over current p[?qesses whi ch performthe

following i ndependent functions in a stepw se

fashio ni fi cant | reat nts
appheAgARS ¢ Pt beettound el RUTF it pE o SR Sl Gpeousty clea,
con&slitﬁitlﬁlﬁmt JERd ﬁhmbﬁcoﬁﬁﬁ&hh&%ﬁ@&sm px’ﬁpdﬂ&itiontf@r fﬁfaB&(ﬁﬁﬁg dppH&diions.

rus

passivation oil 1Is remve%wl sp ose(il
Thisgepresents Hé‘%@i"é’l‘t TGOV ERENt PRETCRIER! BEPCRISESY following
mdeﬁ&ﬁ&ﬁt%sﬁ@ﬁﬁh lh QREw{s8 EdsHio and QAN ¥i gﬁiﬁ&eﬂﬁly GRA1teAAb NS of industrial
chem cals) and cured before the coating is
efflugpp which muspbq disnesed off so been found that steel
2) 3t ASEPIs A SRLRE AR RN pRUcd: AalihagPr esent | nvent i on

are resistant to flash rusting. Flash rusting occurs
b) thapessivatierevil ip réropvied endodipposet efel surface is  exposed to

o) m}é@{e?aﬁ s@r@ge R4 vl cBﬂ’J iéh {oGfind J %oﬁ‘sﬁ(‘i&ﬂ?&' ﬁiegv; W8k containing

eet ste tFeated accor
chemhds)mnésmﬂ béfnredint fimph coating esippliaint to t he edge

t i
30105 o A 68, S ARG ion
resissfar @y wistitp. &lakh gh’tmg)mdcuqs rwhcn ah@wlstfmg bamsteel surface is

sporta o] ved prior to
exPoﬁgg{gtvPag 533&? Ke "{1 PEY lmmil dm(’)‘r?dec batPRgs. The oxi de
fi bmlédxham dteelrtreatad esiittiangprding tohthe pregmtintenitiny tdivmt othe edge

t he potenti of, beln an unger - pai cqnver si on .
st Pt BT W ‘F“I RSP @‘E‘E@I "“q%%?dé&s?fg"té Cogﬁ'\el"gesﬁ‘btfy Y51 thost is
spraﬁemﬂﬂa L dil piibd 16 sPEFA B FartPertatiogSThiskal il boretokEprior to

net al _%anl c coating bond, chromate or phosphate 20
‘E‘d‘h%‘ﬁ‘@/é‘fi‘éc Featments FgeaGieS chemical ly reacted with the

st ¢Ré okife Al Mided iAW6dbrditiE foaBEpRidntialetion Wadthe potential of being
net al - Fhosphat e platelets that prow%f bot h

an URdSERART CORVeTEINE CRAtBRPERIMELYS Stefl- Baptes dopp npfformp @ good bond

withUrgRit GafsYTEmprévethembRl@dkaridédafifEbonli] h?&ﬁat@br%ﬂ)osphate
been found that 'the conver SI on coatings and

convgrmqnceontings atecchimicall s reagted with thestesldn form fengh Yiface structure with

met:ﬁ%hbé%h&te phitddd iﬂaﬁ{?&\fldm nQ&habicARAA Lh@ScA? ﬁeymg (adhesion) of the
scratchi ng, which neans that even 25 the "bare'

orgapistoalymen i the mieiahsusfager at ch shows some passi vati on
t Nl RYo Rien Wilfid 0Dt HeIbRckRoh Qhtidddandl msmmmm of the

ammoni um salt fromthe surroundi ng coating. some
preser dmwntion qrbibiteaddin sbichapling propeTHesPERIchINg] ‘shialll migans that even

the %Ql%e I ‘iisdjﬁ%é'& zl %tcglrkpé\gg%rﬁe?aggéiﬁ§§ Hl %539&: tﬁfe k: 1grat10n of

scr at ched ar ea. Is sim
the qlh@mmr imesivinsgt omdhesrourdingwootia in chﬂ:smeahanem oxide

AAGT Ry a]éo'?)bpe%%l r%%*tﬂlrlg’m Iotﬁg ;%?%Watlbﬁléf%a%ed area. '%us 1s an

ates to a a conversion coati
eﬁect that is similar to the self-healing observed on chromium coated metal surfaces.

In particular, the present invention relates to a method for applying a conversion coating
to the surface of a metal substrate, said method comprising the step of contacting the substrate
with a composition comprising
(a) at least one quaternary ammonium salt containing a non-halogen anton and

(b) optionally, a solvent.
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30 to the surface of a netal substrate, said nethod
conprising the step of contacting the substrate wth

a conposition conprising (a) at |east one quaternary
amoni um salt contai ning a non-hal ogen anion and (b)
WPEeeHeErRIy a sol vent. WO 2006/ 061230 PCT/EP2005/013191
PCTI EP2005/ 013191 -4 Prefergably, the quaternary
annnnlun1salt has the formula R3 1+ 2 RNR U X (I)

IS an opti I ubstit ut ed
Cl 2 e@F&&% ﬂP%ﬁBmy§WHwEE ﬁg\lrf%ilnlpflonlzally aryl -
substituted Cl_20gral kyl group, R3 and R4
i ndependent |y of ¢ach, other are Cl al kyl groups, X-
is an ani on seRec éﬁRfronltthgroupﬂbonS|stlng of
hydr oxi de, carbonate, blcarbonate phosphat es,

phosphites, h 'pop osphite, nit sul f at es,
whesgip & dsan opfprsily api-sebstitediCGiao %J[ﬁ EEaP i optipapllycaryl-

subttued C mgﬁ@ggw d4nd RE ifdSpendditlgd$ edth oft Atk §dIk§NEoups, X™

unsat urate 0 di carboxylic acids, and 10 ani ons
is ap anipy spleskeyl-fomp e ﬁqy!péansesarlga@ﬁ&wrir%ld&c?a&onat&fmcq#bonate phosphates,

phog?ﬂ'@g %gpéadﬂss RRE Heﬁpgée g%%teg ?}%ﬁ%@‘f‘%‘ﬁ“ﬁﬁ%@ gxﬁ@ké{sgﬁ&ted acyclic
C1-gmumpsarbwelis aqidsa pions df savreted dncatiiegthratnd S5 s dwu‘lw’r@c fcids, and
anided ﬁ%&@ifﬁ%gﬁﬁ@&"ﬁmh}f}ﬁ& YN :F&gng%t?&le abﬁrbé;%.ge ber of

I sopf opy

-ne@uercﬂxantgyé.qfsadranmbutyl pentyl |sopentyl hexyl ,

C . C .

t e t ] a%%eir(l: e‘i’é{%!jelo &3S );? aﬂ(ﬁ %{B%gy JiI'B nél‘ llarg%‘cgg?glﬂﬁ é((!)Ups having 1
to 20rcgtbos Hlbﬁ'tsJ 1hclt1dadg,®ilt 2o lisitkd to, gueﬁnub sthyl; proayiyisop:f)p)tlhmtyl
iso@?ﬁ%%ﬁ%ﬁt%ﬁ 962‘1‘-51?}% Qr?x}aig?p%{l ?xg? :ﬁgglyi oct I’I'p?né, l’zlso?m%nyl decyl,
do&ﬁgll teii%aﬂ&ﬁ)ﬂ,i Hehdidgdyl?cﬁﬁ@cﬂ hir(yicosg'l o&rjﬂSsuhﬂﬁuthbﬂzy)l atkyl groups are any

n et an e .t er m
of ey Grovt e B bl Ragtien bl SR Fofered
exag@hﬂ‘s bﬁhryliéﬂbﬁt&ut@i;i] C;_&fml?mm@g%ﬁﬁarabetﬁyl plmi’f?lemyl and phenylpropyl
i roge phat.es dr.ogen
(19035 0 RO D b D TAPAS PR TS G P, Enngpie sl of
l26iQ; nafREl, B3R hdtés xﬁéﬂb d8genphosph,
phda?%ogllgs? phat gs p)B/, rop hog&ﬁatte ()ﬂg};%, trip os%engtogls) stes (HPOL )

andfhosniates i) & \g%u 48§a1@f0f pHes mnép@woazlmg agighitush s ¢iphosphates
or HPO3 . Sulfates are
(p”h{/;’g %ﬂhﬁﬁgﬁg‘{(’?ﬁ?%& and sul fate (SO4) as well as

di stHofpltites 46 24 Jof plmekphorous acids containing the anions H,PO; and/or HPOS .
Sulfates are hydrogensulfate (HSQ;) and sulfate (SO[) as well as disulfate (Sg()y_) and

related anions.

Borates are any anions derived from boric acid (H3BO;) and the various polyboric acids.

Saturated and unsaturated acyclic C—9 monocarboxylic acids are in particular alkanoic
acids, such as fonhic, acetic, propionic, butyric, pentanoic, hecanoic, octanoic, decanoic,
dodecanoic, tetradecanoic, hexadecanoic, octadecanoic and icosanoic acids, or alkenoic acids,
such as acrylic, methacrylic, oleic and linolic acid. _

Saturated and unsaturated acyclic Cy_y9 dicarboxylic acids are in particular alkanedioic
acids, such as oxalic, malonic, succinic, glutaric and adipic acid, or alkenedioic acids such as

fumaric or maleic acid.



10

15

20

25

30

rel ated ani ons. 25 Borates are any anions derived
fromboric acid (H3B03) and the various pol yboric
acids. Saturated and unsaturated acyclic C _20

nmonocar boxyl i c acids are in particul ar al kanoi ¢
VWALI0E61Bfch as formic, acetic, propionic, bEEHEPR05013191
pent anoi ¢, hecanoi c, octanoic, decanoi ¢, dodecanoi c,

t et radecanoi c, hexadecanoié “oct adecanoi ¢ and

cQsgnai c R S
SRRy B B FA e 9 g B ALY e
hydroxy gravpan adliaen ol th@:ca@lzoxxbt%ar@m(riowh ag Skyeplits madie, qitgic or
sahd}ﬁl’:taél&l“ ar al kanedi o: c acids, such as oxal ic,
mal oni ¢, _succi ni c, utaric
T R B qugtergtny (R Tl G o et Besihed sbays are
t%glgﬁ/ Hderin Eﬂétﬁ?&%%ﬁﬂfmm@n N Mes H&ﬁ&hiry Li@chonium

carboxylic acids are an carboxyllc aci ds bearing’ at
phosphatss andripatemag apomwB glycplateaddi ti on to the

cayy Hﬁ%@ér%feﬂ{b R@ $3d R5HGE diteRlaChrhSniudRAR 66 fofthllk 1 &e

¢ird. Mre preferred guat er nary
methﬂmpum salts exhibiting the effect described above

ar ?n 1% Slégggéim%mnis r bonat es, quat ernary
anrmn I car bonat &s gqua er nary anmmoni um

phcmsphmmeramﬁ eplatdimena R/ inbmeylionphayietiol.at es. Stil |
nok e

f t
sal¥ al%]rh%f grre Y qn@gdlﬂa@ﬁ B%#drkz apegtBQ gﬂﬁeé Q%r S gﬁ? it Ieg m
en‘rbmdnﬁmﬁrefeﬁéd ersbatirhény) R’ ai:@RF m&:.smdkfl gocmpﬁ erred

I‘I‘Eodl fc ? mg%/é he et h nI anot her
pr %‘r?"é’a"‘é’ﬁ%%fa FEH PO mens ar e e &L %o
al myk pgﬁau:m;_y preﬁeﬂetﬁeﬁﬂfdﬁn@ﬂ,&ﬁwamdl@hﬂﬂbﬂﬂmtsalt Ridi-anidcyldi-

are .Cro even nore preferred
Priea et b e B RO b
parﬁéf@h&bl@rthanﬁraemmmlsewalog| ment , thﬁ Iquater nary
anmoni um_s i - 15 met hyl ammoni um
camﬁﬁ’i"@rgﬁ%/ﬂﬁs‘@ 15§09 PR hyl anmoni um
bi eabenstjgut ofihe iftetn)is ad 46c10Bf BinuFathié Edth sin% a metal substrate

st eel I\/bre preferably, the steel js caoile

treagefl é‘é‘l"rd‘%'ﬁtﬂl*F’e‘r‘bO&B fleseribegmathod o AREHTS Bref ?rgedaqmngrrreerse

@ﬁu{h@ Lt RdGAR sLiskAE idstddBt al substrate treated
accordl n to t he above described nethod or any of its

pr Sfill ppetherobisshftingentionis g antirorpsixe paiicemPEENget al
(a) SHRA0AL Gudtdnatl 8Rkmonium salt containing a non-halogen anion,

(b) abinder,

(c) optionally, a solvent and

(d) - optionally, a pigment.
As in the method described above, the quatemnary ammonium salt in the anticorrosive
paint preferably has the formula
r3
LN—Rr?
R™N o X 0y

R4

wherein R' is an optionally aryl-substituted C;_29 alkyl group, and R? is an optionally aryl-
substituted Cy_pg alkyl group, R? and R* independently of each other are Ci4 alkyl groups, X"
is an anion selected from the group consisting of hydroxide, carbonate, bicarbonate, phosphates,

nitrate, sulfates, borates, anions of saturated and unsaturated acyclic Ci_20 monocarboxylic
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Still another object of the invention is an
anticorrosive paint conprising (a) at |east one

guat ernary ammoni um salt contai ning a non-hal ogen
anion, (b) a binder, (c) optionally, a solvent and
WIK2006/9613Bt i onal |y, a pigment. As in the net ReHEP2005013191
descri bed above, the quaternpary ammoniumsalt in the
anticorrosive paint preferably has the formula R3

LRI N 1/n Xn- (| R.30 erein. i S an
acidgygovcgnal Yprap ocpbinrtel Cace &oBEVE} B it athyorery-
subdtButédcatiixinaidsy arlrydenotesiihe bpirogdract b2Oofaickitive ghpds, of said
.R3 and R4 independently of each other are Cl al kyl
am oups, X' is an anion selected fromthe group
C ON%i SirtteBpreferrBY ShBoditéents SARDQARERry HhRediaRak B the above

~ phosphates, nitrate, sulfates, borates, anions of

desaribed, gthed apmlyaniineabsly i theanticorzesive paint- 2o
NDPRGRLRIO X HE binddfE: LHRRAIPRAERE %ﬂg@_ SRR Qi34 %—ezsin's,asasein

acids, anions of saturated and unsaturated C2-

(milfinceieiph xipy] tesipg latex regny agpitissing £parydesensyand mixtures thereof.
subsh E}e%n%ﬂ eﬁlﬁ%%xﬂ, f'fht-: aftidoflSsiveiRisht is ﬂs{ese;)sﬁt.t he
appropriate nunber of negative charges of said ]
aniloanothin prefamet kmbodimefiethe enticorrbvvi i issanghamplepray paint.
quag r 1. . des . .
e T b
Pr df etilbdslother priaferrod anibedimentstbé agicenostvegeint sengerylippaint.
CORSHShR Bleclold erl i85 s W arEASE o AT oRERLEL Mt
vi nyl" “resins, latex resins, acetate resins, epox

subste paintainwitinthx bborve sledchibedeapticorrasive paipt. aflgrefered embodiments

' t h ti ' int i | at i,nt., .
RGO o B PSR 6 T Pl e B s
pairdAind thel ictsl Bulsrar@bply fik ewyispmisaid artickOf imunafatiute her

SRR L 83 Sl Bt i

formyodi nent, the anticorrosive paint is an acrylic

paint. Still another object of the invention is an
article of manufagture conprising a netal substrate
painted with the descri/l?gg an&j' corrosive paint.

Al preferred enbp4di ment s
R

wherein R' is an optionally aryl-substituted Cy_ alkyl group, and R? is an optionally aryl-
substituted Cy_zp atkyl group, R® and R* indepénde‘ntly of each other are Cy_4 alkyl groups, X
is an anion selected from the group consisting of hydroxide, carbonate, bicarbonate, phosphates,
phosphites, hypophosphite, nitrate, sulfates, borates, anions of saturated and unsaturated acyclic
C\1-20 monocarboxylic acids, anions of saturated and unsaturated acyclic Cy-2p dicarboxylic
acids and anions of hydroxy-substituted carboxylic acids, and n denotes the appropriate number
of negative charges of said anion as an anticorrosive additive in paints or coatings.

The further preferred embodiments of the quaternary ammonium salt in the above

described method apply analogously to the use as an anticorrosive additive.

DESCRIPTION OF THE DRAWINGS
Figure 1 is a SEM micrograph of a steel surface after two weeks immersion in 3.5%
aqueous NaCl solution containing 0.1% di-n-decyldimethylammonium carbonate. Note the

formation of hexagonal platelets on the surface.
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regarding the nature of the anticorrosive paint, the
ammoni um salt being conprised in said 15 paint, and
the netal substrate apply |likewise to said article of
manufacture. Still another object of the invention is
WihWoeed238f a quat ernary anmoni um salt havi ngCEH82005/013191
formula R3 ' 1+ 2 RNR'/n, X"- (I) 20 R4 wherein

Rl is an optionally aryl-substituted Cl1_20 al kyl

ar nd is_an dopallvearyl - substituted . .
& e n T s SPGB PPt e i 3.5%
aquedul laChscutich-céntainkogl0. 194 dupdecylimethylamnmmnivencasiRinge! Bk surface

. fromthe group consi.sting .of dr.oxi de, carbonate, .

is coerrp DR BRESBRaTb bt IRh ST et s SR apmrete

(maphdtita¥e,0.pul fates, borates, anions of saturated and
unsaturated acyclic 25 Cl1-2 nocar boxyli c aci ds o .
aniFoREe dis 2ShM micragraphhef UEFR ¢ alffr 48 Pammersiepap @0 °Cin 2 0.1%

solutiof 8f maﬁafécmim&ﬁghﬂﬁmgﬁdm?wc@m& BftagwalEOXy- substi tut ed
carboxylic acids, and n denotes the appropriate

nukisire 4 isfa S ausrograpthelagdee] sfasgpfter 4 b immegsiongy 70 °C in tap

@Rl LQShiMEnRddi tive in paints or coatings. The
wa%grt er )%?er}ﬁer?ed enbodi nents of the quaternary

amiigvicepriepadts the reselifeotpainy peel backdesisowith seperhidétcentasl sjeel samples
I o the use as an anticorrosive additive.
aﬂe{s%ﬂrﬁg‘%%%ﬁ%l’ OF THE DRAWNGS Figure 1 is a SEM .
m Eigge @gépic the restlgaif sgltisiraciesta bt sieel samplespainged with latex paint
j ' ' 2% . i on containing
mady TR igR Ve bacli i o SRS Ry T2 o Nt e 1 he
f ofFmgtrd Ddepidts the xeagltaelIsalpbpatyetess of eel sdnplspaingdevithifbss
2909094230 PCI E2005/ 043100, o El Gur e, 2,15, 2 SEM
Protestiyy SRFFY BRI WA Tgrioly 2O PS QETRITIErY FUHEONBRAAS-

imrersion in 3.5% aqueous NaCl sol ution containing

0. 1.,%.dj - n- decyl di net hyl ammoni um ¢ar bonat.e... Th

o ur P lowig e A AR BV aHeped pisinkdfireot All pars
and pactrtades sre giRA b weldheti@ess lbaROSIs¢ Katbdr r omagneti c

(magnetite, Fe3M). 5 Figure 3 is a SEM ni crograph of

a steel surface after 48th imersion at 70 Cin a 0.1
Exatgplépl ution of di-n-decyl di met hyl anmoni um gl ycol ate

L Bk st thets e TS SR Hrofih 616 Basdons i e
objective to prepare steel panels (S-46, purchased from Q-Panel Lab Products, Cleveland,

Ohio) with various aqueous treatments of either CarboShield® 1000 (di-»-decyldimethyl-
ammonium bicarbonate/carbonate), “Phosphoguat™ (di-r-decyldimethylammonium
phosphates), and various related controls.

A plastic tank being 27.9 cm (11") in diameter and 27.9 cm (11") in height was used to
treat the panels. The plastic tank was filled with 9,600 grams of test sclution.
10.16 cmx15.24 cmx1.59 mm (4"x6"x'/,4") steel (S-46) panels with a hole of 6.35 mm (14"} in
diameter located 6.35 mm (}4") from the top edge were treated by placing a plastic pipette
through the hole in the panel. Up to three panels were skewed using the same pipette. This
allowed for the panels to stand upright, with only the bottom of the panel touching the bottom
of the tank. The tank was then placed in an oven which was at 70 °C for one hour. After one
hour, the panels were removed from the tank, dried with a paper towel and then wrapped in a

plastic wrap and labeled. The test solutions prepared can be found in the list below. All
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wat er (control experiment). Figure 5 depicts the
results of paint peel back tests with several

‘E-coated steel sanples 10 after salt spray exposure.
Figure 6 depicts the results of salt spray tests of

o auk/oe1adpl es painted with |atex paint nmadéCIl/EP2005/013191
anticorrosive by addition of quater nary anmoni um

salts. Figure 7 depicts the ¥ esults of salt spray

tests of steel sanple ai l.oss rotecti
CONSIHER RS FEHEN TN PR bolie gﬁ%@ﬁ% a‘i}ﬁﬁwﬁg?rfafvoshwid‘@ and
Pmﬁ Rhtiie 8 ki conbéntrhfiensf FhtleQidingompaaid(gs i1l ustrate
i nvention, but are not I|mt|ngthereof Al l

.parts and percentages are given by weight unless
TetsURkILSEe Stated. Exanple 1 20 A Conversion Coating
Study (Reference: NB5751-001 through 018) was done

Deigpized Water obj ective to prepare steel panels (5-46,

Ta@fa& Hgl QPaneI Lab Products, d evel and,
W th vartous aqueous treatnents of elther

S%Calt GS@hl) Matigrr ) 1000 (di - n- decyl di net hyl - amoni um
1) . sphoquat "
01%(1‘%%&%“ecyl%db6 ?’hoﬂf‘é%‘?’g‘%o phosphat es), and vari ous
omemaahmmmb@nmoomTapZWat&r (:mwaﬁalc,ﬂhhk bei ng 27.9 cm (11
") in height was used

01( Cm??sq%e?&&ﬁﬁbb %%IS%&%(&%}SH c tank was filled
omnﬂoslﬂmaw“)qwm D)fmmﬁﬁnzed)Wﬁteron 10. 16 cnx 15. 24

1.5 4 16" eel (5-46) panels with a
O'Iﬁ'?iiﬁ’s@foq%a%_ 'lqgmfan#ﬁtaﬁ%neter | ocated 6.35 mm
01%'}3‘1@ ﬁhoﬁﬁ@@ﬂhei)ﬁpbadgmd/waaatlreat ed Ey pl ac: ng a

stic ole in the pane Up to
Olf‘h&é"é"%‘ﬁ el@ vve?‘@‘gbéwg&e‘i&g&tﬁj the same pipette. This
" C3hoshieRPadod B S0MEqREsHE kdlufich &tdandiecmm@mmammno@hyarbomte

t he battom of the panel touching the bottom of the
(90%%*’1%@%&%}20?%@% Bl-aced in an oven which was

) Bosplidqbat ifd sAMRNROBLA-d&yidhetANBmmd Al (h&di@geﬁﬁiﬁ@ipﬁat s) prepared
were renoved fromthe tank, dried with gtaper t owe

by alding the smownh ghEYe penegus Rhpsrhprie agh eguissidio phip|tspecthied pH to

Ccab6SHicia®hodg ons prepared can be found in the |ist
m)bel ow. All WO 2006/ 061230 PCT/ EP2005/ 013191 -8
Edyroamat isct Sobign gf di-rydepaldimethylypmerivg ghyeolate(s) Rteparyh by adding

the %Bﬁﬁrbtf 619%1(1%%}1% td SHtaifr 2P g 10)CapdBhicld® 1000.

Phosphoquat are e true concentrations of the active
conmpound(s): Test Solutions 5 Deionized Water

After the stecl panels were treated with the test solutions, they were painted using three
different painting processes. Two panels were painted for each painting process. In one of the
painting processes, the steel f;anels were spray painted using Rust-Oleum®’s Professional High
Performance Enamel (Hunter Green) spray paint. Four steel panels were laid flat end to end and
spray painted with approximately 18 g of paint applied to the top surface of the steel panels and
allowed to dry overnight. The bottom of the panels were treated in a similar manner the next
day. A second set of panels were painted using Rust-Oleum®’s Painters Touch® (Hunter Green)
latex paint. The paint was applied with a foam roller to the steel panels. A total of two coats of
paint were applied to each side of the steel panels. A third set of panels were painted using a
commercial painting process known as E-Coating (a polymer based coating). These samples
were painted at Royal E-Coat (Costa Mesa, California), using a proprietary process. A fourth

set of steel panels (untreated) were also painted using Rust-Oleum™”s Painters Touch® (Hunter



10

15

Tap Water (Allendale, NJ) 5% Salt (NaCl) Water 0.1

% Car boShi el d(r)1000° 1 in Deionized Water 0. 1%

Car boShi el d(r) 1000 in Tap Water (Allendale, N.J.) 10
0. 1% Car boShi el d(r) 1000 in 5% Salt (NaC ) Water

VIR 1§ 0PR¥s phoquat **1(pH = 2.5) in Dei oni zed PRA{EERO0F01P191
% Phosphoquat (pH = 4.0) inyDeionized Water 0.1 %
Phosphoquat (pH = 7.5) in Delonized Water 0.1 %

BT e Ao L BOUEREHER L8 phh g orson s

set off staet paelsl(chitraatel) wammaiso painted bsn)gﬂnén@i ’s GE;@s Potetfive Spray

Enagxllﬂ? a% bon%%iaena %8thtgl éyq%%aﬁg{gﬁgyﬁf pll}ﬂ? ?18(?11':19 %r glycgq%ata}.vas
addedndndigesd lptdsphat e(s) prepared by addi ng the anmount
of 85% aqueous phosphoric acid required to obtain the

specified pHto CarboShield(r)1000. 20 ***)

Gl YAIPSIARE plisited saRii sl @O st todlssxﬁi'eﬂjﬁ?%hg SERicBY204RRRE RAN Ridge-
ycol ate(s) prepa red by addlnﬁﬁothe nount of

wayy F’ﬁcléﬁﬁ@ fercsalt spray s ASI M BE b nOpenst %frﬂéﬁ?lff e spaed with an
X Qﬁ%@éﬂﬂe@bﬂﬁé an%p 98 aIﬂ&In@Bf 6a|ﬂﬁ pﬁf-l 85dk fHARE !;c%réﬂg{ 1@as measured (in

treated wth the test solutions, they were painted

mmy & :’nglfﬁefwltelecat@m The avpsuprmpantsi wige peo avesaged. Thydgves Hheaiverage
vahgée e bgﬁ’ér HaS 91 {:foﬁl%t]c mh@ttréaﬁg .r'ﬂl_‘éesﬁrﬁ led Werd %?eaﬁlfredu? Qifferent
5 pane 5

pal nting processes, e stee Wer e spray

ﬁmphﬁmvaéﬁdmnlge Russe obthe tas(ing The Fcofdsstwanesige phaggd with wax to
preve§.¥ &g %éei?e ﬁgﬁﬁg@ktfngal B‘ﬁ% ﬁfgﬁeg&}%s (3)% @Xang%kzﬁhateff&’{otal visible
rustaail pdtetifrewn OHo dQPooxi mately 18 g of paint applled to

the top surface of the steel panels and allowed to

dry overnight. The bottom of the panels were treated
Converdos Coatigyy/Paiatifidt Spiriag Testittg Radalts: A second set of

panel s were painted using Rust-O eum(r)'s Painters

Touch(r) (Hunter Geen) 30 |atex paint. The paint was

ap mhe anels thht weert eany pai)dltb(E(remirﬂeI) bhitited e lngﬁeinq:rov@sment in paint

ft t
adhgporirelghve wﬁgg%ﬁpfﬁﬁw&@rmﬁ%%e (@R Rory i B gtex paint
ampw s didaebt u}mn&ﬂarene@ FBicE Rt sprapletahdi@he R6R&PSRiNE OIS The

gl B b S e b Bl bers SR ctevan

reSlff@ |theﬁ:"d"ff&):ncekl ShiRGetvepii R idsEiadipie AR DHtrolArd @mipilBd in Tables 1
set of steel panels (untreated) were al so painted

and?ely-Rust - Oleun(r)'s Painters Touch(r) (Hunter WO
2006/ 061230 PCT/ EP20051013191 -9 Green) | atex paint
to which CarboShi el d(r)1000 was added at either 0.1%
0.5%o0r 1.0% Afifth
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panel s (untreated) were al so painted

using Rust-O eun(r)'s A oss Protective Spray Enanel
(Hunter Green) paint to which CarboShield(r) 1000,

phosphoquat,
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This data clearly demonstrates dramatic improvements to paint peel in the case ofa

5

phosphoquat materials.

commercial spray enamel when the test panel is pre-treated with CarboShield® 1000 and




Dei oni zed Water Phosphoquat (pH = 4.0) Enanel Spray

Pai nt 9.98 None None Enanel Spray Paint 13.89
(Control) Deionized Water None Enanel Spray Paint
15.20 (Control) Tap Water CarboShield 1000 Enanel
VahR0AG0MEH Nt 10. 04 Tap Water None Enanel Spr &GT/PBIOAT013191
11.86 (Control) None None pamel Spray Paint 13.89
(Control) Tap Water CarboShield 1000 Latex Paint

Ta%? RO S PTG S Err s SEIB Yo

er—Phosphoguat—(pH—"2"5)Ttatex
De oni zed Water None Latex Piint 6. g%ltt(%{)ﬁﬁgﬁs
AvEra@pledfll Nt peRicriptiohm Thils gt g clgaar| y3g4 552
deponstrates dramatic i nprovenents |to paipt peel in
the cdSe pf a 5 commercial gpray gnanel hen the

t eFTBIONE| Bhint Bkl GAAL €0 Wi {[H o0 JOIBETE 690 | and;
ph qnhnmlat materials.  \WD 20061061430 '

PQT/ BA00EEe®S Tonirol, uptreateh| e |2:1- Téukweﬁﬁ‘iz of 40br fgd-24

paJ TTtE3pE® 1Ok C0a .'s",LS!y
Holur s ESa Fﬁs%)esgﬂﬁc?%tc?on 48 ??@38 %}5 IBSIBI D 6.22
EcpatBléon CSIQOOsﬁtdat 0.97 3.31 6.632 7.3 Al ©/£coaflf, 11 |

at o D Vi -~ 7

Cc Opt+-61 —HfRtr 11524214 —24—F32

Phospﬁ%ri :E‘K’&F@ﬁgont rol 0. 74 3149 |5 %% 6 2585 g1 6576

CSl0Gbe Erpadat &sGbo®. 71 5. 747111 |F&.6acopt s pPLO 5,582
1 0.

2.43-3-8515.76-—Dl6 Ecoat—CS ¥ 07—3:-P4.5.-568-5-58

Eih Po8. 5| BOZaEel10 2. 36 4. 40504 256 P Ecodb
1. B3 H607 ﬁQJ,bEQ;OQS E18 PQ/.15,1 58Cqal; g 1 4190|2408
3. P9 PQ = Phosphoquat; CS = QarbhoShield(r)... Dl = _
de orﬂlﬁed Rﬁ?é;Ecoat 1.12 200 [ 276 3.09

PQ = Phosphoquat; CS = CarboShield®; DI = deionized water.
The results listed in Table 2 are also depicted in Figure 5.

A duplicate set of unscored paint panels was prepared and subjected to salt spray
exposure testing. Table 3 below is a summary table of the key results where differences exist

between the test sample and the control.
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DeiddliZed Watd) |Eoagel Spray 10 456 atdsel oni Z°d5%l‘(t:6ﬁ 288
SN st el o CeboBhieldadP0 Spray, ﬁ@“’&h@fabcl onﬂ?éd Wag er 288
Sof SRORREIITA NoRET = % 0 ‘Ename! [ Sray el 1199 (B6he 1o
WAt er osphoric acid (pH = 4.0) Enams Spray 40%
De{aBinaed Wﬂtf)r leBOSPﬁMU@t@M Mt erEmbSIEﬁnarrel S|'b® ay 40 456
156 i $et r’llprllUL{l@_l 75) ramet -
De Elr?zgd 5& gg%#% Vat er Car bo %‘1‘65%3 Enar'frsel Sp! ay456
Deﬁaoﬁ&édWE&p mtbes}ublﬂﬁe{JManel Sprmyl SiaPd 15 456
Do A | KB HB e LD )ROSR neld |6
Dehosd Magdal Pln(tﬁbﬁd)rﬁfhm@(?ﬁ\b@l e)l ClEhaﬁ%BSprﬁ\;g 40*{4,- (Control) | 456
w,”p,p’e““em\fc to-sian lcapntlly reduce-tptal rust .o
Detpryzed SYaterr ¢ NAR® | at ex and a spr/BPEhSHIY | t r eafrent |n 456
Deﬁﬁiz%d ehaY [ P ?h&%at (AR 57 [HafameP dat a t@r 456
CarboShi el d(r) us at.exi "Spiking" _
| TarWeadgr e nt ?@eﬁboﬁﬁlldng()@l44 h)| EnermebSmay boshi &1 d in| 624
'Taflrﬁa?é Pain Nond 9 0% Car UOST'['TS’laﬂlel $brji)fl X r%m ) 97624

Collectively, this data demonstrates a dramatic ability of both CarboShield® 1000 and

the phosphoquat version “conversion coating” pretreatments to significantly reduce total rust of

a commercial latex and a spray enamel treatment in salt spray testing,

Table 4: Peel back data for CarboShield® 1000 added to brush latex

“Spiking” Treatment Peel Rating (144 h)
| 1:0% CarboShield® in Latex Paint 379
0.1% CarboShield® in Latex Paint 597
0.5% CarboShield® in Latex Paint 6.98
0.0% CarboShield® in Latex Paint | 9.12

This data shows dramatic improvements in paint peel when CarboShield® 1000 is

incorporated directly into a commercial paint formulation.
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Sémples were prepared by brush application.

Figure . )
kelowy and depicted in

-AElgure

In another test, the amount of visual rust {in %) was determined for undisturbed test
panel surfaces painted with gloss protective spray enamel with various amounts of
CarboShield® 1000 (CS), phosphoquat, and glycoquat after salt spray exposure for 24 to 168 h.
The data is compiled in Table 6 below and depicted in Figure 7.
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15

-14 Table 6: Undi sturbed test pane
gl oss protective spray enanel
Car boShi el d(r) 1000 (CS),

gl ycoquat (

VOB 200¢861238PE spray enanel
0.25% GQ (spiked) 0 0 0 0 1
0. 25% CS (spi ked

000 2.5

co )

Table B b bedlen piush iR aas® oo pyitceiy® Bhet

Cmﬁ)@m(ﬁslom@((ﬂ)pﬁlﬁsﬁfoqdat B antsgtyannp&tl(ﬁ@ ion in order

surfaces for
(GPE) spiked with
phosphoquat (PQ,
Time (h) Sanple Description 24 48 72
0.5 15 45 80 87.5 PLEEHRRQOFPIB191
5 0.50% GQ (spiked) 0
00O0O. 5 12

and

5

0. 50% CS

aglek&}P%) spleed with

o—allow for—spiki-ng-where—appH-eable-—5—The-data-i-n
table55&6shows dr amati c i nprov @ln corrosion
S Tesdh Lat)boﬁll eld(gg IQ00 ~ar rlel aggd 168
hosph quat dr olv quat mhterialg are incorporated.
di r e@GPE yprasntn@mebo rc®al pai A f dr mfiSat i ons80 Expnpi7e
2&Con(1tj |veEx le 1 110 Two |l atex pjaints were

f or nul at'e rt’f}ra?ccordl ng to thé amountis and order of
ngr{)em%aGQS(s;ﬁM) proce@s step i gteddin TabIOe 7] Q2s
or-Au-at-oR—{LExanpl eoft-at-ped-Car-heSheta1+3166049
Whi IOeSOt/h@Qéfﬂ’l]ﬁayone (G&npa ative Hxa Iehﬂl) Bn{ i ngé
L CQiionakiQiked] @ nonigoni ¢ syffagtany (flrig.on K- 125
00) and a conventipnal cofrosion{inhibitior _
Carigmﬁi@r(apﬂ@mr) 15 \ﬁo 2)06/%61;30 0 Y 1.5
T 157 e Uty of
-Fordfﬁ?r@g \(#qrezil ents l\/at grial / |Pr gﬁass St gp rrp.3
Exmliﬂ%Pmmmd)a 2| Wasser 571231 LIl 57034 |L P.‘ropV | effed
| \lr\r\' P

All

The data in tables 5 & 6 shows dramatic improvements in corrosion resistance when

CarboShield® 1000 or related phosphoguat or glycoquat materials are incorporated directly into

commercial paint formulations.

@ vbere preparecf’by%rus applicati

Example 2 & Comparative Example 1

Two latex paints were formulated according to the amounts and order of ingredients and

oRin Order to ai;ow ;or spﬂ%ng w‘ﬁet% applicable.

process steps listed in Table 7. One formulation (Example 2) contained CarboShield® 1000

while the other one (Comparative Example 1) contained a combination of a nonionic surfactant

(Triton X-100) and a conventional corrosion inhibitor (Canguard® 327).




Mx 30 m nutes Tanol 850 4.536 kg 4.536 kg Triton
X-100 1.043 kg - CarboShield 1000 - 1.043 kg
Drewpl us Lr493 861.8 g 861.8 g Canguard 327 1.021 kg
- AMP-95TH 453.6 g 453.6 g Mx Ti-Pure R 931 87.32
WQy2089063280kg I nsil A-15 87.32 kg 87.32 kg RCIHEPI(§ERF19E
stir at 4, 000 RPM for 30 m then decrease speed to
1, 000 RPM UCAR 123 | at ex 151)2 0 kg 154.0 kg Texanol
kg 3. e S L-493 997.9 g 997.9 ¢
Ta"i“e?g'&“gﬁﬁ’g%mﬁ%’?d% S, g Water 81.29 L 81.29 L
Allowto sit for 48 hours to test for stability and
Hi sper si omAefisl/ Préesd Srag mat er i alf Coladpt Eﬁﬂhﬁle)l 2thmple 2
HBR...s—a—wat

ter seluble h\1r~|r mvyat e -cel-ulose—of

Watetl es Inc., W/ nington, Del awgr e. 53314a¥rml(r) ¥t L

Eﬁﬁg%ﬁ}é@ pOl yacryl ate of Rohm &nd |'[|§Q§ kgo '15.4'2kg
["phi a Pennsyl vania. Tritgon X-100 s an

i@ﬁﬁyoﬁqd éﬁﬂ)HBBt hoxy! ate of The Dow|Cher§léflg Conpan§lé.s g
“VA‘B' ét% t=493—s = defoamer—of—Asht-and—Spegratty

em Cal Boonton, New Jerseyl Canquard(r) 327
WSB(HZOI | di ne- based corrosi on inhi4kﬁ36¢kg of AMGA36 kg

om-.cal 10 rhet ol Wi n Tha na

TS WII u.ll , a—SubBStHat-af y W elll ca
?dﬁ‘b‘hﬁw% 2006/ 061230 PCT/ EP200%/ 01§P31KU —
paSHMdP 306 am no- 2- net hyI -1 - pr ¢panol —cont a| N Nw43%e

Drewplas® L-493 | "'8618¢g | 8618g
Canguard® 327 ' 1.021 kg —
AMP-95™ | 453.6g | 4536g
Mix

Ti-Purc® R-931 | 87.32 kg 8732 kg
Imsil® A-15 | 8732ke 87.32 kg

ngh speed stir at 4,000 RPM for 30 min, then
decrease speed to 1,000 RPM

UCAR® 123 latex { 1540kg 154.0 kg
Texanol® 3.080 kg 3.080 kg
Drewplus® 1-493 9979 g 9979 ¢
Acrosol® RM-825 9072 ¢ 5073 g
Water | 8129 L 81.29L

Allow to sit for 48 hours to test for stability and

dispersion before testing material

Natrosol® 250 HBR is a water soluble hydroxyethylcellulose of Hercules Inc.,
Wilmington, Delaware.
5 Tamol® 850 is a sodium polyacrylate of Rohm and Haas Co., Philadelphia,
Pennsylvania.
Triton® X-100 is an octylphenol ethoxylate of The Dow Cherhical Company.
Drewplus® L-493 is a defoamer of Ashland Specialty Chemical Co., Boonton, New Jersey.
Canguard® 327 is an oxazolidine-based corresion inhibitor of ANGUS Chemical
10 Company, a subsidiary of The Dow Chemical Company.
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Ti-Pure(r) R931 is a rutile titanium dioxide pignent

of DuPont Titani um Technol ogi es, W1 m ngton,

Del aware. 5 hnsil(r) A-15 is a mcrocrystalline

silica of Unimn Specialty Mnerals Inc., Tams,

WO RGOFB41330 UCAR(r) 123 is a high-solids PCT/EP2005/013191
styrene-acrylic binder of R Enul si on Systens,

Cary, North Carolina. Texanol(r) is

, 2 t i eth 3- t.anedi noi sqgputyrate.o
e RIS E e 2 R Y RS 5 e pbGirgble fom
AN@US(ISKHn{mSa)caMbﬁ&S is an acrylate copol ymsr-based
t heql ogy, mdi fi er of BASF Al Ludwi fe .
The TaReH-5¢1 i5ALVIDY BB pp gl i’a??ftsﬂ“tglefaw inologics,
wikliddibd, Delawand viscosity as well as 15 scrub
resi stance and hide of paint filnms on netal surfaces.

Th elmrs% r fredSds  srcrefrystalipmilicant [gunia SpegidtyiMineals Iag. g amms,
Ilanii‘sYS even better than that of Conparative Exanple
, With less separation. The fornulation was also

" o rGAR B 123 i grbiah-solidssityramstacyylictbinder ofd) CARBardsion Systems, Cary,

N ion. This observation confirns that
0@ %déﬁalt eI d(r)1000 is conpatible in | atex systens.

20 Texarw]” mﬁl%mnsethyﬁ‘ré Sasintanedjol ghongisclrdyrete of Eastinand€hemical
96.8%in the conparative exanple
Cmﬁéﬁ% %% 1 h ﬁ’e exarrp e according to the invention. This
i ndmmé@wrm is DeackydSh ceiothimer-ba@0 Ohentuzk siodifiet of BABBAG,
Lucf §{-é{,f ?‘i‘ Triton X- 100. Hi de was neasured by

ras’t 0 using a bird bar draw down (76.2 um =
3 mI) on a standard Leneta (type 2C) card and are

ed al ue LAB
ol Rt oraRble e PR for Sl HabBisran sty r et s
scn.fbl rbmtmcleaﬁlﬁde <f>ﬂpamt ﬁhﬁsv\%:alﬁaull mﬁh@ﬁf of h Ex?rrlpl e 2 was .
Cl e e | t o e | r al.e
Bt e 5 B RUAT RS AR U U R
cmﬁﬁﬂratlv% HRagpel esith Rsf Rpdrdiich, Tffmfo&nmsu@ ﬁasgwof“bl%&ﬁier’c@aore

nprovenent Scr ub st ance was usli n
desg&ﬂa‘aﬂ.ﬂd WB%%%%%%%P Ser@haggo ﬂ]ﬁbﬁ@é ?%lugd 1000

is cb,ﬁpdtmﬂ;,ﬁ@htmygb,ggl ficant difference between the
coat.i ngs._pr. e@gr ed 30 from bﬁ@l; formul ati ons.
st Sfifie Pvhighds the pbilityaf aropatingdp Mde laclomagks. ”B?a?ﬁﬁlo/eméh‘?zvas

co aﬂiﬁ’vé é}&ﬁﬁblel 9.0, RE etdidle ackérding @ theRRMAL THC indicates that
83 KU vs. 73 KU. This allows to reduce the

Carb?ﬁimw ]d?fOO wesksdetterthapshe sirrignfehriten] %d 09- dlide was measured by
confridt Fﬂt‘i'o%ts_x'ng B bird bd-draw down (76.2 pm = 3 mil) on a standard Leneta (type 2C) card

and are expressed as a ratio of black and white L-values (LAB color system).

The scrub resistance of the paint film prepared from the formulation of Example 2 was
480 cycles to failure while that of the film prepared from the formulation of Comparative
Example 1 was only 370 cycles to failure. This is a significant ca. 36% improvement. Scrub
resistance was measured using standard ASTM D2486 methodology.

Gloss measurements indicated no significant difference between the coatings prepared
from both formulations. -

The Stormer viscosity of the Formulation of Example 2 was significantly higher than

that of Comparative Example 1, 83 KU vs. 73 KU. This allows to reduce the amount of

associative thickener added to the formulation.



Cainms 1. A nethod for applying an anticorrosive
coating to the surface of a netal substrate, said

nmet hod conprising the steps of (i) contacting the
substrate with a conposition conprising (a) at |east
one quaternary ammonium salt having the formula R3 1
14- 2 RNR 1/n X'- (1) 4 wherein R is an
optionally aryl -substituted Cl-20 al kyl group, and R2
is an optionally aryl- substituted Cl-20 al kyl

group, R3 and R4 independently of each other are

1. 1%138%!(_1’ E‘%rlsz}pg[y? uPs o?ntlﬁwse)\%nc&% n% g)rtgl ﬁ%{f ! g((j)f L rn%%l sﬂbstrate said
metiRidaonptising fRasphat es, phosphites, hypophosphlte
Ejtrate sulfate% bor at es, anions of saturated and

ﬂsatﬁ@§?§@g§@?%ﬁF%m?ﬂWQB°ﬂ%ﬂ@@§¥ﬁ6¥?¥?@ga0|ds

ani onga)of  spfelidt 3h&Guatdidly dRSRINHMR bfhadfny $hd Brrikeda 20

di carboxylic acids and ani ons of hydroxy- substituted
carboxylic acids, and p*denotes the appropriate
nunber of negative charges of said anion, and (b)
optionally, a sol vedi~Nte RPor m an up %5bp

conversion coating on $§|d surface, &

appl ying the final coaRing. 2. The nethod of claim1,

Claims,

wherein X'- is selected fromthe group consisting of
car bonat e, whted@Rbenad @puomms alyahueﬁu@fa:d by @mylagrsup, 3ind R? is
The nethod of ¢laim1 wherein R3 and

met hyl gr odpSptionally #r Wéitﬁbfadé?ﬁ 20giky! group) B %11?1 l{l@f:pendenﬂy

3, wherein REadpsofEt H¢lc, -, a]k)-ﬁhﬁ'oﬁﬁt Kodisafy aﬁ{% Qiected from the
claims 1 to 4, wherein enzy or phenyl et hyl.

6. The met rswlpofsmaswymgfofc |haﬂw§1d£, tearbapatevh Bicatbana®y phesphates,

R2 are the g s
cl ai m 6, \M? er el ngR]f%gOr? g!’i%h%’%{e’eﬁ’os“éff‘%y | b-ggaﬁ%sggélg%_ Tg{aturated
8. The net hod uofatwrhtad avytlic Whes mionodRiboaplit #2dsa aﬂom &l Dturated

| kyl f . cl
cua er par y SAHBEHFS APETE Car e BRI aeHSeRg pilofs ST hydrory-

substituted carboxylic acids, and n denotes the appropriate number of
negative charges of said anion, and

(b) optionally, a solvent,
to form an under-paint conversion coating on said surface, and

(ii) applying the final coating.

2. The method of claim 1, wherein X™ is sclected from the group consisting of carbonate,

bicarbonate, phosphates and glycolate.

3. The method of claim 1 or 2, wherein R* and R* are methyl groups.

4. The method of any of claims 1 to 3, wherein R is methyl.

5. The method of any of claims 1 to 4, wherein R? is benzyl or phenylethyl.

6. The method of any of claims 1 to 3, wherein R! and R? are the same Cy.0 alkyl groups.

7. ‘The method of claim 6, wherein R' and R* are Cy alkyl groups.



10.

It

12.

13.

14.

amoni um car bonat e and/ or di - n-decyl di met hyl ammoni um
bi carbonate. 10. The nethod of any of clains I to 9,
wherein the netal substrate is steel. 11. The nethod
of claim10 , wherein the steel is coiled sheet

steel. 12. An article of manufacture conprising a
netal substrate treated a@@crding to the nmethod of
any of clainms 1 to 11. 13. The article of nmanufacture
of claim 12 wherein the netal substrate is steel

The mathod of Flazo? rokdrein RhanhR’ sromb slkplgeroups. at | east
one quaternary ammonium salt having the fornmnula R3
R.- I + NRZ'/n X - (1) R4 wherein RlL is an

aht inmtald| of caiyl 8, swilxstin tthd @ehteriar? amaddajlm gaipispdi-rmadedylBRnethyl-

R R S R R e

groups, X- is an ani on selected fromthe group

consi sti.n hydr oxi de, phosphates, phosphites,

APp BIsHied ﬁg?IiYeOf P At %hﬂrﬁlafhégnet%éw@ﬁ@ré@ is steghi ons of

saturated and unsaturated acyclic Cl-20

nonocar boxyl i ¢ acids, anions of saturated and

Uhe mrethod véelame Y€ | wherci2-thostetil tsanollekspettotegti ds and

ani ons of hydroxy- substituted carboxylic acids, and

n denotes the appropriate nunber of negative charges

@fn wdlel ofimaoufact(z) coapbisind ermet§lcshboate teeasddl agcording to the method
Ive t . and optionally, a pignment. -19- .15. The

8 Fkﬂgf%g’ﬂglnt of claim14, wherein the binder

IS selected fromthe group consisting of acrylic

reS|ns casein (mlk proteln) vinyl resins, |atex

8s prisle of mapyfeetirg Rfclaim 12aWwigin the Setad suhstratgiisterles

t hereof. 16. The anticorrosive paint of claim 14,
which is a latex paint. 17. The anticorrosive paint
& apligprpsive pajiticomprisngn enamel spray paint. 18. The

Egg?’flﬁg&bxee%‘%%{f%y%ﬁ‘ %aitgfra‘r]\gg?[h\%go@l%{] of claim

14, which is an acrxpdc paint. 20. An article of
manuf act ur e conpri sijng a netal substrate painted with

the anticorrosi vl g2 1y xe- (D
. . n

R4

wherein R! is an optionally aryl-substituted Cj. alkyl group, and R? is an
optionally aryl-substituted C,. alkyl group, R® and R* independently of each
other are C;-4 alkyl groups, X is an anion selected from the group consisting of
hydroxide, phosphates, phosphites, hypophosphite, nitrate, sulfates, borates,
anions of saturated and unsaturated acyclic C; monocarboxylic acids, anions of
saturated and unsaturated acyclic Cy-yo dicarboxylic acids and anions of hyd:roxy—
substituted carboxylic acids, and n denotes the appropriate number of negative
charges of said anion,

(b) a binder,

() optionally, a solvent and

(d) optionally, a pigment.



15.

16.

17.

18.

19.

20.

21.

paint of any of clains 14 to 19. 21. Use of a

guat ernary ammoni um salt having the formula R3 |+ 2

Ri NR 1/n Xn- (1) R4 wherein RL is an optionally

aryl -substituted Cl-20 al kyl group, and R2 is an

optionally aryl-substituted Cl1.20 al kyl group, R3

and R4 independently of eath other are Cl-4 al kyl

groups, X" is an anion selected fromthe group

consi sting of hydroxide, phosphates, phosphites,

M optieapisiveepainii ofr elaig 14uwhereinsthe Junder ds selagted fiomothe group
g e - u u . .acC . . . .

SRS AR Manh LR G G fros s, s

urerirest eproxly ecbirgeayd ibxgw@#2eeof.di car boxyl i ¢ aci ds and

ani ons of hydroxy-substituted carboxylic acids, and n

denotes the appropriate nunber of negative charges

athe aadichriabive paiaSofamiant] Wk @ Mex padi.tive in  paints
or coatings.

The anticorrosive paint of claim 14, which is an enamel spray paint,
The anticorrosive paint of claim 14, which is an e-coating paint.
The anticorrosive paint of claim 14, which is an acrylic paint.

An article of manufacture comprising a metal substrate painicd with the anticorrosive

paint of any of claims 14 to 19.

Use of a quaternary ammonium salt having the formula

R3

1 I + 2
R—N—R Y X (I)

R4

wherein R’ is an optionally aryl-substituted C, 0 alkyl group, and R® is an optionally
aryl-substituted C;.50 alkyl group, R* and R* independently of cach other are Cy-4 alkyl
groups, X is an anion selected from the group consisting of hydroxide, phosphates,
phosphites, hypophosphite, nitrate, sulfates, borates, anions of saturated and unsaturated
acyclic Ci30 monocarboxylic acids, anions of saturated and unsaturated acyclic Cy—p
dicarboxylic acids and anions of hydroxy-substituted carboxylic acids, and n denotes the
appropriate number of negative charges of said anion as an anticorrosive additive in

paints or coatings.



