10

15

20

25

30

QUATERNARY AVMMONI UM SALTS AS A CONVERSI ON COATI NG OR
AS ANTI CORRCSI VE ADDI TI VE | N PAI NTS FI ELD OF THE

wo DMERAT26N The present invention relates to theCER200$/013191
quat ernary ammoni um sal ts contai ni ng nonhal ogen ani ons
such as carbonate, bicarbonate, phosphate and
gl ycol ate as active ingredients of conversion coatings
arfP2aEREEdi APMOEE™ SALDaifAt S SNYERTRY | HPT INBAEKERAURE-CRROSIVE
OF THE | NVENTI ON | n pr osuEge%E iNePrgNmet al surfaces
cone in contact with water, whether as |liquid water or
hum d air, there is always the danger of corrosion.
This is particularly problenmatic when the netal itself

is prone to corrosFELREOF THIENVENFION Exanpl es of

als prone to coryrosion ar ound in sta d.netal . .
o RO ARl B PR & ¢ ByRter B bR Gp ElcRlaining non-
halogeh @hions suBAGR icaiddn st antarhutiates phosptlaterad ighRoRBMAREN gredients of
made from cast iron. Conversion coatings are used to
converpin lgpatings apd as eldithves ferpayss adecaglings- adhesi on of pai nt
to a netal surface, in particular to steel. Bare steel
does not forma good bond with organic coatings. To
I nprove the MmeBACKGROUNDCOERTHE INMENTDONomat e or

phosphat e conversi on coatings are chemcally reacted .
B RedReses PO TPk PP BTG COURFEE: SPlet YIS g ppuid water

or huffRd & RRGR RO ARy PIhRdeh & 9 EORsid. THiAS phechah phyMkAlc when the
and chem cal keying (adhesion) of the organic polyner

metak itsetfieprose & catasionced iSed cosited. exanpl e, Watson, J . "A
refresher:. Under st andin retreatment.”. Powder Coatin
) Jore bt el RO sRir R RLTR Sl Y s e rom

ferrotliseillo3s, eibRided b@faces 5WNEE Snaehitée bREIQihrs Oaid machaicboipd@ents made

phosphate in powder coating
from cast iron.

Conversion coatings are used to inhibit corrosion and to assure good adhesion of paint
to a metal surface, in particular to steel. Bare steel does not form a good bond with organic
coatings. To improve the metal/organic coating bond, chromate or phosphate conversion
coatings are chemically reacted with the steel to form a rough surface structure with metal-
phosphate platelets that provide both mechanical and chemical keying (adhesion) of the organic
polymer to the metal surface. See, for example, Watson, J. “4 refresher: Understanding
pretreatment”, Powder Coating 1996, 7(3) and Ferguson, D.; Monzyk, B., “Nonpolluting
replacement for chromate conversion coating and zinc phosphate in powder coating
applications”, Powder Coating 2001, 12(7). Here and hereinbelow, a conversion coating is to
be understood to mean a protective barrier film or layer on the metal substrate surface simul-
taneously capable of both 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 mixture of inorganic
and organic materials from (i), (ii) 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
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appl i cations", Powder Coating 2001, 72(7). Here and
her ei nbel ow, a conversion coating is to be understood
WO eooamen23@ protective barrier filmor | ayer onP¢TEP2005/013191
nmet al substrate surface simnmul taneously capabl e of
both corrosion inhibition aﬁa‘paint adhesi on and
conprised of either (i) an organic film (ii) an
coatingsarejtigineosp kordmon ebemichingpny ersien zoatings| bus betdusg ofinehlth, safety and
. redepasition ocess, (Il ii) .an inorganic oxjde
envirpGRERA oy FPo b8 SPRo sl rBR shAfRS BRuB=88 °C, 1) any
m xture of inorganic and organic materials from(i),
(ii) and (iii). The nost wi dely used conversion
coatings are chrSHMMARY QX EHEINVENTION, and zinc
D PBRIALA 08 BEPRERRA Rl b SRS e gy osen aions
such pieaxdphate vachvatienphagplvas afbglyeslateamote spdti@isaly) diafeyl dimethyl
to app)ying the conversion coatipg to the netal _
amm QRS SOV DA R DTG PRRSPBIS £h LYo HicoASlbe anign, and
variol S Bin&tidhs %eﬁ&ﬁ,eha@@ abﬂ?qaﬁﬁft%las £ HveRSon JfABng RPHR& S Bffaces and
coati ng can then be applied by elither | mrerston or
steel Bypaatyéuta. Adihitionaltyeit hasbegh dipbroaréd thaksagd quaternaries are capable of

conversi pncogtings are the st ..commop chem cal . .
effecfi AU b SO S o BAR TR 45 e GROR B reirly ifpog fiides o
magn@fiél FAUTER kel GAPERERSTHEIE BRIde fBRSioN restROULiSHRR crystallite

coatings are needed. SUMVARY OF THE I NVENTION It has
domagnserhich sdveiodtic metal sehsteisrand iy Whiekwepingssuph gs paints are expected

g - ha ..an
o xR AP BRI R AERERTHF: o
directlly &l payits e pretidy beaerradhedion efathé paiaototthe mietad) surface and thereby
i bi car bonat e, .carbonate, phosphate or glycolate as the
lmpr‘a’h‘i‘%)‘fﬂrméf?&.r@%ﬁt?‘&ﬁ?s combi nations thereof, have

ap@el HABLIbA inhitiBoRpfopBMiRS St Qiht&GAAY af néfRimMBftdhates and

surfaces and steel "1n particular. "Additionally 1t ﬁas
bicartymates hiavclmaes destlasbdiin epending &t © Ratent Apphcatioo eeibl Mo.df0/810279

(s FRSRRALR, R KRRy LVl AR b RS A B Blior im, o
prote&B@ feéli suffacd83Ws Hefiabid sRefacS oiads @k S fagddtits, FXOHEThis oxide
formation results in distinct crystallite domains

formagjon sreatasidemainsdo whéchirganic soasings such aspaintargiekpdeted to exhibit
impro%%ﬁ‘tahﬁ‘eg,%n?mh as paints are expected

DETAILED DESCRIPTION OF THE INVENTION

Surprisingly, it has been found that certain quaternary ammonium salts containing non-
halogen anions, such as di-n-decyldimethylammonium carbonate, when applied to the surface
of iron and iron alloys such as steel, have a propensity to effect a known, desirable transfor-
mation on the surface of iron and iron alloys such as steel under much milder 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 quarter-

nary ammonium salts appear capable of effecting a similar transformation of steel surfaces at

.temperatures as low as room temperature.

Additionally, the unique nature of the above quaternary ammonium salts (either neat or

in formulation) allows for a one step metal surface preparation process prior to final coating
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to exhibit inproved adhesion. In addition, said
guat ernary ammoni um salts can be added directly to
w@200606128® provi de better adhesion of the pai neCt/BP10h&013191

nmetal surface and thereby inproving corrosion

resi stance. The corrosion inRi-bition properties of

guat ernary ammoni um car bonat es and bi car bonat es have
appli&aeiens.ldi mnﬁ@@/ﬁ)dnd theo preened ierppsureSo tRat exittiols willsahiileneously clean,

Seri al_ No. 10/810279 S 2005/ 0003978 : _ L
corrogign irhikjhAnd primer FRAS "}?Sﬂlﬂsaéws i B@BV&P%AH’ Aizgl onatiag appligations.

This %@Es?x‘g%?élﬁlﬂ t ithpP&RhRAE S¢br ShREht protcb RS %vlﬂ%féf/@o%)rm.the following

surface oxides (i.e., magnetite,
indepEhdent fixictiens iorarstpvwose fasheart el wdhmignidicantl yieater amgents of industrial

coatjngs such. as I pts are expected to exhibit
efﬂ“"r“ﬁ%?’h\?ﬂ&%ﬁ"e@?%%gg =TAI LED DESCRI PTI ON OF THE

a) thd rAWEDRBthIGR pRISERISIIROLY to prevéiaflafie@Rt. f ound that certain
quat ernary ammoni um sal t's cont ai ni ng nonhal ogen

b) theyprssimatjonseitis removiid-and disppsadi afet hy| anmoni um car bonat e,
when, applied . to .the surfac f..iron .and . iren .al | oys ..
o) iR SRRgt Bl SRR Bhugd RIWERP (GG Balfifeat comaining

chem@l@f) badb@red befdsd e fifBlt doatin®R appkedsur f ace of iron and
iron alloys such as steel under nuch milder conditions

oflt hasrabier baen fRundithat srebsirBasy YeakadArRordys tpdhe prepgphmvgntion are
resisthﬁlcqb' Gash HSGI?E fPﬁJsﬁ%gtﬁQ%cajrﬁ Whef L neRly RffeSd Bire ﬁte@ﬂ&r%ce is
Imthe art, i gh

are known the tenperatures require
expoded tefvater aind feas®s té famst ©d iehihydsoxidevestiayeet of or e

lim.fed thejir, co rcial exploitation. .However the

AIS IS B PSR RY L ForaT O B PLERTRL AR IG Bt to the edge
stainif g BRR bEou?d whéd ABIshiFE céndehiBsloflthd EdURS bOMERbIIL Pré¥endy §1841 sheet is

surfaces at t enper atures as |low as roomt enper ature.

sprayed) ithiadightt i} prichte sterhgreer traaspartation. Thie od paisebe removed prior to
.. quat ernar niumsalts (either neat or in
addltggglﬂrtgf?%%%wgﬁf%%o lggg'a one step netal surface

Pritieasxadd filth N6 ESade6idiig thahd pregdnt invention has the potential of being
coatingapplications. It has been found that netal
an undeipa ity GONY Ry SIOR EPRtINgAT primsh Sorgitgel. Barersteel sy bl forre p ggpd bond

with organic coatings. To improve the metal/organic coating bond, chromate or phosphate
conversion coatings are chemically reacted with the steel to form a rough surface structure with
metal-phosphate platelets that provide both mechanical and chemical keying (adhesion) of the
organic polymer to the metal surface.

It has also been found that the conversion coatings and anticorrosive paints of the
present invention exhibit certain self-healing properties on scratching, which means that even
the “bare” metal surface in a scratch shows some passivation that may be due to migration of
the quaternary ammonium salt from the surrounding coating. In some cases, a permanent oxide
transformation is also observed resulting in long term passivation of a scratched area. This is an
effect 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 anion and

(b) optionally, a solvent.
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corrosion inhibit, and primer coat netal surfaces in
preparation for final coating applications. This

WO e@reeRst S a significant i nprovenent over curPE@NEP2005/013191
processes which performthe foll ow ng i ndependent
functions in a stepwise fashfon and with significantly
greater anounts of industrial effluents which nust be
diPsgfembly, e qua)ertidng amanoniven sdlt hiss thafsmukt ed with oi |
to prevent flash rust. b) the passivation oil is
renmoved and di spdsed of c) the netal surface is
treated with gﬁg_ _§knn coathn%%soluﬁ'ons (aci di c,
heavy netal coht ’ning chemi c&al%y ant cured before the
final coating is gpplied. It has al so been found that

steel. surfaces treate ccor di to the pgesent .
whergip 82 i3 o Py waf SrRfeREECr oAl it g ER G gptonatly ary-
substiitted CNg, ARAWrSupMRE And R @leperddentipof &th otk @8 CspilkAGRoups, X"
is exposed to water and reacts to forma red iron

is an gryiom ecleaied fromithe erpup comsiting @f hydrekidsy eaehonates hicapopptephosphates,
phospgl(étééé rhg/t)g;%r(])%ﬁbi{e:] ﬁiu@{ee §Lﬁpa'iesl, V\%rgfr%g,lr?o%l?osdtsz)rf rs?tﬁfa?égaemii uhfat nl%?ed acyclic

at occurs e condenses o0
C /-0 it oestgesyliefacids caniaislof satiaedlentlunssinaald Ghgdicartsoxylic acids, and
rayed with a |jght ojl prior to stor

. Sp : g e or .
aniong pf hufery-atseteraoxglie agits anta deBsiSy L appogFiate gumber of
rwngQQ%éﬁﬁ@é%ﬁﬁP&ﬁé&e treatments or coatings. The oxide
i1 mfo

rmed I n according to the present invention has
t Herpandcikreiabelow, Gebdaiky greupd @re linsianor branched slkyh groups having 1

coating or.primer. for steel. Barge .steel does.not f
to 20 ZnBam AR TE BYGios RETES SRy BV RisPSl iscpippyL bty
isobuffsab-batylabiHubRientig, iBsediyl Mk OIMBER YD betyh) @8RVIAisEnonyl, decyl,
conversion coatings are chemcally reacted wth the
dodecyl detradeeylf bexgdecyl.agtpdeet ppdicesyt Atdtsyubstitylied f1-20 alkyl groups are any

o TR TL gRAPERNAE B Sl f B LA, DL MG
examples bharyleitatitged € agealkyl groups are benzyl, phenylethyl and phenylpropyl.

The term “phosphates” is to be understood as including both acid and neutral salts of
phosphoric acid, namely, dihydrogenphosphates (H,PO), monohydrogenphosphates (HPO‘%_)
and phosphates (PO?;'), as well as salts of oligo- and polyphosphoric acids such as diphosphates
(pyrophosphates) and triphosphates.

Phosphites are salts of phosphorous acids containing the anions H,POj3 and/or HPO; .

Sulfates are hydrogensulfate (HSO4) and sulfate (SOi_) as well as disulfate (szoﬁ‘) and
related anions.

Borates are any anions derived from boric acid (H3BOj3) and the various polyboric acids.

Saturated and unsaturated acyclic C,_»o monocarboxylic acids are in particular alkanoic
acids, such as formic, 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 C;_p¢ 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.
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It has al so been found that the conversion coatings

and anticorrosive paints of the present invention
wextslos23cert ai n sel f-heal i ng properties on scPEL/EPiong013191

whi ch nmeans that even the "bare" netal surface in a

scratch shows sone passivatidn that may be due to

m gration of the quaternary amonium salt fromthe

s (Hydvoxydsubgtitost ¢anboxylin asidsrerecanyesmrbaxypie apids dadringxatdeast one

f i ' I e ' Y t
SISO A2 MBERHAR ST h PA!Bor
salicyligatcid.s similar to the sel f-healing observed on

%8@#&%&%@&&& i m@&{i&mﬁﬁs e,!m%iggg ;ﬂgféf%eg{ ?esl:xfi‘t?ed above are

c
present 1'nvention ates to a net applying a
quate@ny Shfiodiunt cdrborides) qudtéraaryuinfrmaduafbicarbetasds, quaternary ammonium
substrate, said nethod orrrfri sing the step of
phosphgtes apd Arjemay %WBQ‘@‘FQ‘téyW 5 -a conposi ti on conpri sing

(@ ﬁgf)%ggéﬁerams RAYA R Nedh¥ qam}wmq&@hhnpmcﬁima} Rare

non- n ani‘on and (b) optionally, a solvent.- A
methfArgedgsabl y, t he quat ernary anmmoni um salt has the
faormul a. R3, R- N #- h X n-. (1) R4 wherein RL is an
0 PiacPﬁengTr_f/d SBPQ?QIE’S@&& t‘SLH“étg‘y]O' _20 alkyl group, and R2
| SnAMARpkIBREd dnBdimeMORE istiéhed oEphafyl@hydy! group, R3
and R4 independently of egch other are Cl al kél
grio@pethengreterred gmbadimeat, &e|aad Re @re the same £1gr gy groups.
cqnsi st ide, nC n i te,
pﬁgéﬁﬁ%rfe ggﬁ%ﬂd;%rgﬁﬁﬂgg&’ ﬁy%([;)p o?ﬁ(l?i‘i’ gﬁ&ﬁé@ {r}gstae,
suhfaftcean mbe mefesred @mbodisnent, RS aind RA tasoh-Shgalkylsadupsat ed

acyclic, G _2ononocarboxylic acids, anions of saturafed )
arl 2SR AT RS 6_623 Q@g#wpb&a&qa@%v GO 39l bk -decyldi-
methg%mm&mxéeaa&%& M%ﬁ@-rggé&mf%hﬂhglam&ﬁummr%ﬁ%n otes

e appropriate nu
Preferably, the metal substrate is steel.

More preferably, the steel is coiled sheet steel.
Another object of the invention is an article of manufacture comprising a metal substrate
treated according to the above described method or any of its preferred embodiments.
Again, the preferred metal substrate is steel.
Still another object of the invention is an anticorrosive paint comprising
(a) at least one quaternary ammonium salt containing a non-halogen anion,
(b) abinder,
(c) optionally, a solvent and
(d) - optionally, a pigment.
As in the method described above, the quaternary ammonium salt in the anticorrosive
paint preferably has the formula
R’
n
R—N—
R
wherein R' is an optionally aryl-substituted C;_y alkyl group, and R? is an optionally aryl-

2
R X (D
4

substituted C;_p 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, carbonate, bicarbonate, phosphates,

nitrate, sulfates, borates, anions of saturated and unsaturated acyclic Ci—20 monocarboxylic
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negati ve charges of said anion. Here and herei nbel ow,
C 20 al kyl groups are linear or branched al kyl groups
whanengi2lo t o 20 car bon at ons, i ncluding, but nBCT/EP2005/013191
limted to, nethyl, ethyl, propyl, isopropyl, butyl,
i sobutyl, sec-butyl, r -butyP- pentyl, isopentyl,
hexyl, heptyl, octyl, nonyl, isononyl, decyl, dodecyl,
acids afioracdeyiuratéearidesythratalcCadealigdrbaxytic iacids,ydnd anions of hydroxy-

|- substjt d | k ft :
substgrg%q @grgpgy}iﬁ:sa%t aﬂ%bggﬁteél)%ﬁ %?%S'Etea{uﬁn%g%f%ggﬂt&g charges of said

anioPhenyl, as a substituent. Preferred exanpl es of
aryl -substituted G _2o0 al kyl groups are benzyl,
phBwyfughénprefanrdd pbedimenispy the quiatermazy panwinggp balt insthe alsove

deser P SR B PSR G, Stenpnos st es
( HEEfYably, RRSIRYEH © S@euphionah A sro(pEsHkisting BE aBHRE RRAs SSasein

_(PO4 ), as well as salts of oligo- and pol yphosphoric
(milkgupign) sieyl resing igierorepinatasetaleggsing i§pexhesias pndimdxtures thereof.

try 2 |t . . S . 0 or ous

D BIRERRL ERnodRAR e S ARRIATAR (P4 RRERCT OV
Suhfaabdther preferdeyt dmbodinsit, ftid nticbive¥ye paiflt is ah leAdrrel (spkay phint.
as wel|l_ as q;sulfaée,(SZCW ) and rel ated anigns. . .
Bdp &tfaeherpeefgryd smbeitents theasticarrosinesntds &t Fd-qatingpat.

ang st Gnythéd [ﬂb’ﬁn?@ Ieﬁﬁkca:eﬂiinfénﬂ Qﬁ@ﬁﬁﬁé@&#f%ﬁﬁﬁ ig eIn acrglicl; Raint.

unsat ur at ed "acyclic 20 nonocar boxy acli ds ar
pitili anotler objektanfdheinaenitis,is sw athickesofinpamuifactura cenpsing a metal

[ opi.oni, c,. tyric,, pentanoic, hecanoic,, oct.angi c .
substi BB Sith e HiavE ST BeT PRDanSF SRk AL SEEaTG. dibodiments
regar@in ks AASEANQ0F tHRILhti SRS Pintohi @ﬁmmd?ﬁurﬁ'sk\l@_ﬁélhg c@fipASed in said

~ such as acrylic, nethacrylic, oleic and linolic acid.
paintSmdihametpl suhstratsaaplylkewesede yaid agickpoDamifectvisoxy| i ¢

g)c(ﬁgﬁlls%n’%h%ra Fg]ﬁgt?f{tﬁec Mba{tioﬂl ig 8\%81?% ?If % qlgz&%rqua/i ag%grggﬁl as’alt having the

. succlnic,
formgle al kenedi oi ¢ aci ds such as
R3
Ll
R—N—R 1/n Xn- (I)
R4

wherein R! is an optionally aryl-substituted C;_y alkyl group, and R? is an optionally aryl-
substituted C_y 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, carbonate, bicarbonate, phosphates,
phosphites, hypophosphite, nitrate, sulfates, borates, anions of saturated and unsaturated acyclic
Ci—20 monocarboxylic acids, anions of saturated and unsaturated acyclic C,-;¢ 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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fumaric or mal ei ¢ aci d. Hydroxy-substituted carboxylic
acids are any carboxylic acids bearing at |east one
whyasos23group i n addition to the carboxyl at e PCDEP{083/013191

such as glycolic, malic, citric or salicylic acid.

More preferred quaternary amfoni um sal t's exhi biting

the effect descri bed above are quaternary anmoni um

caripanaties SEMiatieogaply obantosl unfabd after bon atceths immersion in 3.5%

u nayy. amoni u ha es, and. guat er nary m

aquegi13p tion Epnimasy Lgf arieB Sisetn P Riatiahah Cafioppig The surfuce
is covéd Wit Pla¥el&SHRN Splﬁh@ﬂphrtmesf Oh&Yf thede ;ﬂfa@esﬂ?féﬁﬂmagnetlc

groups. In a preferred enbodiment, Rl is nethyl. I'n

(magpelite Fm@ferr ed embodi ment, R2 is benzyl or

ggﬂgwe%t EX'SEI\JI %?glla ﬁrgf E%{tl%glesruhgge g‘ﬁﬂ%‘ﬁg hmﬁpnllersmn a?‘%j °Cina0.1%

e Sane roups.

solutioh&ff di-neldcddinadhyEnmonilin giycblk2 iRt \Qt& al kyl groups.
In .an even nore preferr d enbodi nment, R and R are
&k g ISEM wgggraph a pigelsugtapedttey 1y istragrien at 70 °C in tap
iﬂg%& quaternary ammoniumsalt is
wate '-nggec %HP%gﬁhylannnniun1carbonate and/ or
di Figurd Salepittsnthe ngshasaibpuintipedl tmak batsavich séveml Eralatey steel samples
§$ nmetal substrate is steel. Mire preferably, the
after $ltspray XPOSiTFed sheet steel. Another object of the

| I IcQIRpices tHE rdlld 61 Q1tQhrayRe GCkdHl SarRBPHdifted ifh latex paint
metal substrate treated according to the above

madecaege@fme‘cﬁ yeaddasipnort qantyn‘@fy ammiopiugt saltsed e nmbodi ne nt s
ano S 7tcﬂ:§w?s tﬁg g{s{ll?%otm?i ératyllf%s?]st (igfa ‘iege}] Isazm es %aéptlg:i g\ﬁl} egloss

protetivielsprayempmeBwith various amounts of quaternary ammonium salts.

The following examples illustrate the invention, but are not limiting thereof. All parts

and percentages are given by weight unless otherwise stated.

Example 1

A Conversion Coating Study (Reference: NB5751-001 through 018) was done with the
objective to prepare steel panels (S-46, purchased from Q-Panel Lab Products, Cleveland,
Ohio) with various aqueous treatments of either CarboShield® 1000 (di-n-decyldimethyl-
ammonium bicarbonate/carbonate), “Phosphoquat” (di-n-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 solution.
10.16 cmx15.24 cmx1.59 mm (4"x6"x'/,¢") steel (S-46) panels with a hole of 6.35 mm (’4"yin
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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(a) at |east one quaternary anmonium salt containing a
non- hal ogen ani on, (b) a binder, (c) optionally, a
waedogee23and (d) optionally, a pignent. As in PEEEP2005/013191
nmet hod descri bed above, the guaternary amoni um sal t
in the anticorrosive paint pPeferably has the fornmul a
wherein RL is an optionally aryl-substituted C _20
conceltdatibnsre given amperBéhts isy waighp flhe wahdentratigrsstabest for QesbodShield® and

i 20 al kyl group, R3 and R4 i.ndependently of each
Phosgioﬁé‘?t aLe g%éﬁl-%fog&l{%fla“‘b'f%ﬁ plae acgive ¢ @p%w%gﬂiyon sel ect ed
fromthe group consisting of hydroxide, carbonate,

bi car bonat e, phosphates, nitrate, sulfates, borates,
Test Solugions of saturated and unsaturated acyclic G -20
Dei rmn% boxyl i caci ds, anions of saturated and
CIOMACH§ At ed C2- 12 dicarboxylic acids, and anions of

Tap WH®@F 0XN&dBRt Nyt ed carboxylic acids, and n denotes the
propri ate nunber of negative charges of said anion.

ap
5% SqitENakh) tWiter pref erred enbodi nents of the quaternary
0.1%3 Jﬁh‘i‘&hﬁb@é’i@ﬂ&&i Qygiefescribed method apply

nal ogous| he anticorrosive paint. Preferably,
0.1%tCuebdShield? 1060 melapowerdr (AltumdalegNgnoup consi sting of

., acrylic resins, ein (mlk protein), vinyl resins,
0-1A’IC&F%3§}’|“§ ﬁ%‘?o ‘&é%g?léa?“é%l? NGteTe poxy resins and
0.1%Pn¥bptiogiatt NEIHPLY. 5) i pRioRIARl S 4ed enbodi ment, the

anticorrosive paint is a latex paint. In another
0.1%phesmhoged (pHzodiDhmdsionihed Watdrcor r osi ve paint is an

anel spray paint..l.n.a her preferred enbodi nent,
O‘l%ﬁ??ggﬁ}?ﬂ}l%cgpaﬁ&?%m ?l?ﬂlz?cgwg "E-Coating paint. In
0.1%8yEdquar Bt (per = prsgieDeRdizedwodirment , the anticorrosive

Y ;l))al nt j;s an acrylic paint. Still another ob'iect of the
Carbp§ligld” dQ0P és a0% egueoue seJptiomef diardenytdimsthytamynerjum (bi)carbonate

(90 H{B%%icarbonate, 10 mol% carbonate).

) Phosphoquat is a solution of di-n-decyldimethylammonium (hydrogen)phosphate(s) prepared
by adding the amount of 85% aqueous phosphoric acid required to obtain the specified pH to
CarboShield® 1000.

") Glycoquatis a solution of di-n-decyldimethylammonium glycolate(s) prepared by adding

the amount of glycolic acid required to obtain the specified pH to CarboShield® 1000.

After the steel 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 panels 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
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substrate painted with the above descri bed
anticorrosive paint. Al preferred enbodi nents
WO e@anaizag t he nature of the anticorrosive pai PCT/EP15/013191
amoni um salt being conprised in said paint, and the
nmetal substrate apply li kewi8e to said article of
manuf acture. Still anot her object of the invention is
Greem)Haatexlselnt)fo whigh §rdroshield aid0nvasmdded at dither W% BS% or 1.0%. A fifth

set otffge guﬂﬂl V\Gpg%ed)‘,ﬂﬁf %ﬁg Egllo‘l%h onalﬂo%gﬁr %)/Am ?ﬁosstl’rotectwe Spray
Enanf S SHESE ki) 5t & M%Qh&t&uésmaaﬁ P0003Phaspholiat, or gl)ggoq}lzét was

i ndependent |y of each other are Cl al kyl" groups,
adde@ﬁlampaindlwbéct ed fromthe group consisting of

hydr oxi de, carbonate, bicarbonate, phosphates,

phosphi tes, hypophosphite, nitrate, sulfates, borates,

anip Bﬁth@fpaﬁlﬁédttfaﬂipﬁi Vi€l sehih SAM sHuBddEDestifly Sbﬂv@ce@(ZZQllever Rd., Ridge-
nonocar boxyl i ¢ aci ds, anions of saturated and

way, BAsk8a? hios salhenrey festie(AST M Bdd 7 b <9m seofpangls wergiscored with an
“X71i S &ﬁteﬂ)fﬁ)\ég}r H%Mﬁé@ﬁ&dr& Wk G&nC f{)tcthégé 84 X3 rff?easured (in
enotes t ppropri ate nu er ‘of negafive charges o
mm) §85 differdnd focatiosn The ineaarremaity @edhéent aweeaged. Tlad lotver the average
odi nrents of the

C S. Tef rt her ferred e
valueqﬁlaﬁ)sv W38 t E‘?wgea%tﬁ? freatment, d 56 sarpples Mersagessied gy different

time ﬁ&Eh?{rMs am{gg%e 'é§L|1r¥e BPthE t@uigr!%emsse&ﬂmasei w&@édgescbyt%d with wax to
ditive NGS Figure 1 is a

preveﬁ@dgmeﬂegtgr”ﬂpshur@lﬁsﬁabgd paiel surfacg ovas petiedicallyoevakugted for total visible
rust imr%frg d.a 5% aqueous NaC sol ution containing

¢ IBEUOR- & ?rret hyl ammoni um carbonate. Note the

formati on of hexagonal platelets on the surface. Figure

2is a SEMmcro h of a steel surface after two
Commmlh§0pﬁn&/l’9um$ga|ltr§pryasf%eatq1%89§llwao sol ution

cont ai ni ng 0. 1% di - n-decyl di met hyl ammoni um car bonat e.

The surface is covered with platelets and spheri cal

parhieipahes thaOvereodprayhesieied (vaamsl) iexhibited thedggedtimprovement in paint

etite

adhesgon r%P tive to the cont%)samples. For most of the test samples evaluated, the latex paint
samples did not show differences between test sample and the corresponding controls. The
E-Coat samples exhibited the least amount of paint pull back after 144 hours. The relevant
results where differences exist between the test sample and the control are compiled in Tables 1

and 2 below.



Figure 3 is a SEM m crograph of a steel
48 h imrersion at 70 Cin a O.

surface after
1% sol uti on of

waleeonsaieay | di met hyl anmoni um gl ycol ate in tap WetBEP2005/013191

Figure 4 is a SEM m crograph of a steel

surface after

1 himersion at 70 0OC in tal® water (control

experinent).
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Figure 5 depicts the results of paint
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Bffosplioghws (pHea 4199 Sh
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"% Phosphoquat

Ettyt—ammor o
Nb (di -n-decyl di m
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a'frit

nl phos oﬁ fysecscsnfml)

Deioaineﬂ Water o ug

sNod at ed control s

EnAmpl mayl Rantt

an k bé5.2¢(Control)

€1 \
Tap Watlcb ht was

TharbeSmatt 0

lCI

t the

i—‘*“name ?raylfpa\nt

i ) 1
bl astic tanﬁ

Tap%&rf| [Ted

Nongyanel s with

Nbidr 9, 600 grans

DH

i B8")

‘nahﬁsttpré%qf'ahﬁt

st @

on. 1084 &ontrol)

(S-46)

| - 59 mm //I"r~6"

N8“‘3hol e of 6.35 Fn

e S

Y7 13.89 (Control)

Tap Water

CarboShield® 1000

Latex Paint

7.65

Tap Water

None

Latex Paint

9.10 (Control)

Tap Water

None

Latex Paint

9.12 (Control)

Deionized Water

Phosphoquat (pH = 2.5)

Latex Paint

5.95

None

Latex Paint

Deionized Water

6.87 (Control)

") Average paint peel

in mm.

This data clearly demonstrates dramatic improvements to paint peel in the case of a

5

phosphoquat materials.

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




di ameter located 6.35 nm (A") fromthe top edge were
treated by placing a plastic pipette through the hole

WO mosker2panel . Up to three panels were skewed PGI/RER0DHIE13191
same pipette. This allowed for the panels to stand
upright, with only the bottohh of the panel touchi ng

the bottom of the tank. The tank was then placed in an
Table?2efSumimaghofvavsrage paidt Peel back dateefoln Eucoatedfsamplesne hour

the panels were renoved fromthe tank., dried with a

paper towel and then wapped {(n a pl MtSpmy&pomd

| abe! ed Thn t est enl ||f| ons- n epar ed cah fnllnrl I n

t hSample [oel ow. DAsSriRSitfent r at { ond® are é‘i“ber i 384 552

percents |by weight. The concentrations statled for

Car boShi gl d(r) and Phosphoqual are tlhe true

cpnckBii r dtE@ascamtrot,Relt acti ve colpgund(331 Test22 7.32

Sbl-utionsDPei-oni 7or*| Water Tnn Water / Al endale II\I'I\ 594

spl tATRadt Beoph central, unsseeiednoshi dild(r) 2680 |i 61 |7 724
g e hi el g(H) [1O | Water

(Al Ioéeljndal %k}' {5 #‘%c{q’:ﬁgg&; Shi gl 3( r) %go % >a;8t22

(Na@B)6 WA4tE@31000Bedahosphoquat | * 1(68H = 275) | r5.74 7.11

Dei-cohi-ze Vater O 104 Dhncnhnn hat (pH — 4 0) [la)

Dei oﬁ?zed FpgetMPA0 1 0 Phosphoq Jatl- 1?pl— =2435) i385 | 576
g e 0 G ycogua Tx0d- 3) 4

Dei oni zed %%E?Sgo rboShi el d )'OZO 0 ?-'(5)4a 50%0 aq Jeguss9

spl uEidon |dfQ2ls Ereatecyl di met hyl antoni un2.86i ) carddnat 6.46

( 0l %lbi carbonat e 10 ol 9% carbonate) 3 )

Phos%}rﬁ)qué?Q‘}gEﬁ"@ol ut| on of 1.53 3.07 4.15 4.93

di- C 'Ifbﬁ?[ﬁ%'a?‘""un' um (hydRqgen) PiggPatSt&) | 3.00

pLepar ed - ) ) ) )

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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by addi ng the amount of 85% aqueous phosphoric acid
required to obtain the specified pHto CarboShield (r)
PCT/EP2005/013191

WA 2@6/061230 )
di

d ycoquat

is a solution of
- n- decyl di net hyl ammoni um gl ycol ate(s) prepared by
addi ng the anount of glycoliEB acid required to obtain

the specified pHto CarboShield(r) 1000. After the
Table 8 eimparysd fkeynéisturtedttest pandl Butfives sasipraplestingns,

thov wora nat ntad 11c1 na +hraa Hn-F-Farani-

a| nfl nﬁ

WatarJisedses. 'W'%@n&%t%?'e pai nPaint Type ok }SEPMRM} Time (h)
o} CEesses, thgysieet
De‘g@%@ S \t/\%repﬂ&ﬁgga%%?a—tl ?{}a nig %ﬁ’gt adeum' 20/"[ 288
DeiébtiiaddE®ateon 2 Phblphbgie (S =vedice [Hoaeel (Hunter Qoeen) 288
Snrav naji Nt Eour steel pan sl were laidliflat end to
Del@'ﬂéedé%teépr VO%P&P%‘faééPIﬁ\ﬂW)apprIe%P’hatel y |18 g48%o paint 288
0 23 teel angs ]
Dei PR F o | BHoPPhots RO ~1he) boPom of e gaqardcD | 258
Deivsize] Waemat PiNolnB a simlar nmannekatthe next| w@sey. (CAntrol)\ 288
second-set panel Sywere pai nl{ ed ysing Rust-0O nllnr{rl'
>% Salp¥{aieter s f@[]@ﬁble}d (Nﬁ)ﬂt er e@?ﬁ)‘“qlﬁpé@y pai n20%The 288
5 ed—w tiTa foanmr tih
5%%21{‘%'@7&3@'0\ 1 (E){?)a of two coats of Qﬂan?él Sb%/é’ k}%%ﬁ?}étdol c 288
Deigdigdd Wiatte OPhbdphogiaeH pa2®) s. mlmnsgr@et of p@nsl s 456
j D j j Htng-{process—knovyn
Deigpized @Eﬁfl 1&5(1\4%& ymer based c]%‘merluéPfaYThese Yanpleg 436
Dei B Al Pealo SRR 10600 (e RpRRy O T 13T M 20 455
using a proprietary process. A fourth'set| of steel
Deigrine] Watern{ PRedphdquatkpIe =al. )0  pakriuined Spﬁiygg 40 456
Rust-O e} s Painters Tnur-h(r) (Hunt _r_@‘__@en)_l_a_t_%_x—
Deigpizest Wats whPBespharie s (R (4 |lowmadgraydadepedCortrelhdr 456
7 0% A frfth seat i panet
Del?hi%/r\ég ezd W\%ée al so pai nt ed u]:;r?a%raeﬁgggabr a eurj?) S 456
DeiédinssWRtept ¢Phosphopt pH Evasyel |(EhandedSpfaygen) psont tq 456
whi-ch CarboShiel rl/r 1000 nh csnhoauat ar gl \If‘ﬂﬂllaf
TapWatehdded atareshteld'e®0evel s.| amebSpiad pai nded 624
€5 WE Mt to ASsured T ICes (224
Tapé?%}r %oggeway, PA 15853) el?%ar sapfaryspray %esti ng 624
(ASTM BI 17). One set of panels were scored with an

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 3.79
0.1% CarboShield® in Latex Paint 5.97
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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back for the scored X was neasured (in nm
The neasurenents were thBOI/EP2005/013191

"X" in the center of
pul |
walkdobmersi | ocati ons.

averaged. The | ower the average val ue,

t he panel.

the b

The anmount of paint

inbh

etter was

the performance of the treatfent. The sanples were
neasured at different tinme intervals during the course
ofIntahethtetsét| thg.ambheat cfedsanbrsetin %@ svadgermost dor wididturbed test

wax_to prevent

panelsyriagesdaipted wrh|

O 0f - I
e S sl SN TIOB LCopALE e v

d
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ek e PR
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undi st ur be

Th
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\eEi0s sroys 8] CHPESKE® 1000 (CS)

e pane

Figurtléat were spray painted (enanel) exhibited the | argest

I mpr ovenent
sanpl es.

Tablé 81 €%
tes

For

controls

i n paint adhesion relative to the contro
. nmost of the test sanples eval uated,
JiBRBY] 18 FRA Suiids RsHllated paIn€liphfereifte €arbdShisRIEN 000.

sample and the carrespondin

t he

The E- Coat

ik

Tigaepl es Samplsi GEd t he

b 2 oSk Bt

. | SampleGbur

AR%R CRapdE:

t Sempba (it

lo
A LreE,

pul [Saseplk AS

(}3rtuﬁléed, Untreated

zpnfrol arejconpiled|in Tahles 1|and 2] bel oy. Table {1
Average paint peel in mm This data clearly
4fenpnstrated dramati ¢ i nprdvenent|s to baint {peel inl
1‘ hercase of a comergiat—spray enanet—when—trhe testy,
Bgnel is pre-treated|(w th CarboShield(r) 1000 and
1phosphoquat 1smateri al $. Tabl e 2: Sunmmar poof ayerage 30
paiht peel back datalfor E-coated sanples. PQ
1pRosphoquat; CS = CarnboShield ; DI = @& oni 2ed water.
z'li__'gc resut tbz'si sted T Table 2 arg atso deprgted in
rgure 5. A duplicate set of unsgored paint |panels \Was
Jggepared angssubj ected to galt spray exposure testigng.
Table 3 bhelow is a synmary tahlelof the kpy results
3Where differences exist 3 35
336 10
360 45 85
456 75 15 40 95

Samples were prepared by brush application.

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.

:imsd depicted in




bet ween the test sanple and the control.Table 3 :
Summary of key undi sturbed test panel surfaces salt
waepragpe2est i ng Col | ectively, this data denonstPEL/EB2085/013191
dramatic ability of both CarboShield 1000 and the
phosphoquat versi on "converdion coating" pretreatments
to significantly reduce total rust of a commrerci al
Tabld Gtléndistmbbed tesppane] simfaced for ghas petdctive spyay enapel {GPE) spiked with

carvosbind SNOAEE) Tyesrmansh @ A RiBaie UGt orama i ¢

fprovements i n paint peel when Car gy |(ﬁjd(r) 1000 1s
incorporated directly into a commercial pajnt

f osamphi Deseriptioanot her 24 est, t48 amouri2 of | vi 96al |r uske8
i . .

od t+oct nanal
\4\.4 L. Col Hul

sur@BEsprayan#meld with Ydtex palht $pi K&d wit h8arijoud?>
anount P‘j:arboShi ld(r) 2000 (CS) after salt sprfay

exposu e 24 to 456 h. The datalis conplled in
Talg. 25% Gg@(spikednd d p| dted |in Biguje 60 Table & : 12.5

cnrf arac § Latoav harnt o
vmt0r15%%f§ml@ﬂh(r) 10db Sarrploes wer eVprepar ¥l by 75
) T I Ot ffer [ est[ thg ampun f
Vi ;(Z% rus Sb]‘(iwriw)o% vvasqgeterrriped flor gndi 5 t upggd tesltz'5
pangbon Wy @pikedpai nted oM tH gl @ss protectiye spray 1.5
L enanel with various! anounts of CarlhoShield{+)—1000
(@S%Mﬁﬁdﬁ?é) and Gl ycoqué)t afite®sal{ spfay 3

1Ne] e La|l S (01119) e LA
Tﬁgﬁﬁb}géﬁ% (?){)S ﬁ(edij deglglcztsed [ n1 '?gure 76Tab 2'5 75
All sdﬂﬂ}ﬂéss\béi‘é Peshatedy Hrashedpphivationd srdepto glaas Eorrspxki@c\tvhete applicable.
spray enamel (GPE) spiked with CarboShield(r) 1000
(CS), phosphoquat (PQ, and glycoquat (GQ . AU sanples
5 WeIrh% dg{aqg ?z{b?%m%%eéb%lgg{gl @ﬁ%tlcqgﬁ)h%g{ae?gqfn %g{roilf% ?S%&gce when
Carbcﬂms d@(}imitrelatedmhbqﬂmqmﬂos glycoquat nasdiriats are sricstpmnated directly into
when Car bOShI eld 1000 or rel ated phosphoquat or
Comngqr%ldaﬂa oritlaiansy s are i ncor porated directly into
commerci al paint fornul ations.

Example 2 & Comparative Example 1
10

Two latex paints were formulatéd according to the amounts and order of ingredients and
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).

15



Exanple 2 & Conparative Exanple 1 Two | atex paints
were fornmul ated according to the anmounts and order of
WO pg@r@6izent s and process steps |isted in Tabl ePGI/EEXN05/013191
formul ati on (Exanple 2) contai ned CarboShi el d(r) 1000
while the other one (Conparative Exanple 1) contained
a conbi nation of a nonionic surfactant (Triton X-100)
TablahdSwmmenwdiformnateddogredsntsn i nhi bit or (Canguard(r)

327) . Table 7 : Summary of Fornul ated Ingredients
_Natrosol(r) 250 HBR i s—a—water—soluble

hydr oxyetmﬁéﬂll/lﬂ’%és'gﬁpl—ler cul es |Gemp- WPmlW‘gl pAlxample 2

gwar e, tanof (1) 850 7S a sodiumpoly ate pf
%@Lm and Haas Co., Phil adel phi a, Pennsv%%%?a >7:34 L

ﬂ%bpﬁlem(gl}/cdl 100 i s an octyl phenol et hoxgl4atle of Thes 42kg

("nnr‘nnn\l Wn\/\hl us—1-493 s a defoa

M@msah@@ﬁﬂém ty Cheni cal  Co. , Boont o818 Jer >ey31658
)y —327 TS an oxazot i dime-pased corrosion

llﬂnf h%’gin%%esof ANGUS Cheni cal Conpany, a subsidiary of

TdneolDsso Cheni cal Conpany. AMP-95(tnj is4.536kg 4.536 kg

—2-anmno-2-nethyl -1 - propanol—contai-phi-ng—-S%-vater
Bieai Xabl% from ANGUS Cheni cal Conpany.l-0f3 ksure(t) —

W tTte tTtanrurmm di oxXT de| pi giment_ of Duoro43kg
I'tani um Technol ogi es, Wl nington, jDel aware. | ns I?'r)
Dre#®lus® 2498 crocryst alTine silica of Ungéti.g Spec| ald6ye.8 g

ne H1inois- II(‘D(r\ 123 -js—-a

o5

FangHado 32 ds styrene acrylic binder|of UeRRkemuls|on —
‘?ME BtMrl krrAtJel[ %yl I\Ilorgnpkeﬁ{ glnleg?ol IrGrt);hglmsé){)ut vgate Df 45368
HMast man Cheni cal
Ti-Pure® R-931 87.32 kg 87.32 kg
Imsil® A-15 87.32kg 87.32 kg
High speed stir at 4,000 RPM for 30 min, then
decrease speed to 1,000 RPM

UCARP® 123 latex 154.0 kg 154.0 kg
Texanol® 3.080 kg 3.080 kg
Drewplus® L-493 9979 ¢ 997.9 g‘
Acrosol® RM-825 907.2 g 907.2 g
Water 8129 L 81.29 L

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 Chemical Company.
Drewplus® L-493 is a defoamer of Ashland Specialty Chemical Co., Boonton, New Jersey.
Canguard® 327 is an oxazolidine-based corrosion inhibitor of ANGUS Chemical
10  Company, a subsidiary of The Dow Chemical Company.
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Conmpany, Kingsport, Tennessee. Aerosol(r) RVM825 is an
acryl ate copol yner - based rheol ogy nodi fier of BASF AG
waeawiogrebaf en, Gernany. The fornul ati ons of TabtBEF2005/013191
were tested for storage stability and viscosity as
wel | as scrub resistance andlthi de of paint filns on
nmetal surfaces. The fornul ati on of Exanple 2 was
stAMIPeITris 2-andn@R-mkilyd; 1-propand) ebnteminghilin wadteart olsthinable from
arative Exanple 1, with | ess separation. The
AN n(ﬁlﬁﬁr%‘tc?l MRKYal so "creamier” (nore desirable) than

t hﬁ-msmﬁr@tﬂiyﬁ nitRE Adhfin 87xidEign &R 9e DERbACTitMAM Telfhologies,
t hat CarboShield(r) 1000 is conpatible in |atex
Wilmsygomi¥elawiirde, which is the ability of a coating to

hi de. bl,ack. mar ks .96..8% in.the ¢O l.ve exa e
oA A3 et BiorY SALRE e HUHETe SEERADEMAGHS TR Lafoms,
linoigndi cat es that CarboShi el d(r) 1000 works better than
the surfactant Triton(r) X-100. H de was measured by
cdHEARSt12B ag # bighsiohds styiene-aciylie bindenpiddAR(Emulsiomfystems, Cary,
] . a standard Leneta (type 2C) card and are
Norﬂ{&%)rogg&s!ed as a ratio of black and white L-values (LAB
c ofemtnl§ 3¢ BoOY-trififeehyd-d [upentarinl anaeisobutifae ¢lastmdn Chemical
prepared fromthe fornul ati on of Exanple 2 was 480
Company) Bingspprs dieppgseeeani | e that of the film prepared from

t rsgmffgh\gtg?f& ﬁfacgga'fe %6@61&1‘6@1—@&_ Rloky1RSdiRA of BASF AG,

cycl es ure. Is 1s a significant”ca. 30%

Ludwiigshafenc@emmanyScr ub resi st ance was neasured using
standard ASTM D2486 net hodol ogy. d oss neasurenents
i ndi cated no significant difference between the

C ORel fofBul i @RV TdblerONRrl dskedf fof Stutagt s@BHity dMEVIERItYRS well as
viscosity of the Formulation of Exanple 2 was

scrubgegisthadecead hide afipging filmsemmetal surfaces.

The formulation of Example 2 was stable for several days, even better than that of
Comparative Example 1, with less separation. The formulation was also “creamier” (more
desirable) than the comparative formulation. This observation confirms that CarboShield® 1000
is compatible in latex systems.

Hide, which is the ability of a coating to hide black marks, was 96.8% in the
comparative example 97.2% in the example according to the invention. This indicates that
CarboShield® 1000 works better than the surfactant Triton® X-100. Hide was measured by
contrast ratio using a bird bar draw down (76.2 um =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. 30% 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.
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that of Conparative Exanple 1, 83 KU vs. 73 KU. This
allows to reduce the anbunt of associ ative thickener

waodnemde2a0 t he fornmul ation.d ains 1. A net hod fPCT/EP2005/013191

appl ying a conversion coating to the surface of a
nmetal substrate, said nmethod ' conprising the step of
contacting the substrate with a conposition conprising

Clairie) at | east one quaternary anmonium salt containing a

non- hal ogen ani on, and (b) optionally, a solvent. 2.

The nmethod of claim 1, wherein the quaternary ammoni um

salt ha the formula wherein RL is apn optionally .
Ampth %@g fPRIYING @ cenvergion cRIFNE]P &t?psurgﬁ?joftwmiegal sigpstrate, said

B el e G e e SRl ifipo-nfRArising

(dn ~atileastoneaquatamarg lasu@urh salfcertanpgaupneohegeatanivg, afd
droxi d car bopat e, bicarbonate, phosphates,

<§ @% ARM5Bbhosphite, nitrate, sulfates, borates,

anlons of saturated and unsaturated acyclic G _20

nmonocar boxylic acids, anions of saturated and

Thesaethpd pelaiae y cvhereiathoquateroany soyyotivmzelt dies thadormula

ani ons of hydroxy-substituted carboxylic acids, and n

denot es the appropgr?ate nunber of negative charges of

said anion. 3. The|pethod of claim2, wherein Xn~ is

sel ected fron1thé— roRﬁ consi st} of (par bonat e,

bi car bonat e, phosphates and glyco ate. 4. The nethod

of claim2 or 3, wRerein R3 and R4 are methyl groups.

5. The nethod of any of clains 2 to 4, mhereln Rl is

WbﬁrhleR i§an dpteoratly h[}dFSOlﬁStlaltyd Gi_z(f;dlhylrgsma), tod B2 m/dmmpellonally aryl-

Shithied S ohand! aRur o e R indeheadadity UF ke tiotits B Cog alkyl groups,

Rkyhn SHigYBsleBed 6@ tﬁ@éﬂ%ﬁﬂ c@rﬁsﬂﬁn@'o@'h}dro‘}ml%r @Hrﬁbrﬁge BRe@rbonate,
R2 are Ci 0 al kyl groups.9. The neth 1a|n18

Phiesphaitas, phosphitesReypepbosphity, glltaatk,wplfgﬁes)lhggates anions of saturated and

unsaturated acyclic C;_p monocarboxylic acids, anions of saturated and unsaturated
acyclic Cy-9 dicarboxylic acids and anions of hydroxy-substituted carboxylic acids, and n

denotes the appropriate number of negative charges of said anion.

The method of claim 2, wherein X" is selected from the group consisting of carbonate,

bicarbonate, phosphates and glycolate.

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

The method of any of claims 2 to 4, wherein R' is methyl.

The method of any of claims 2 to 5, wherein R? is benzyl or phenylethyl.

The method of any of claims 2 to 4, wherein R' and R? are the same C_y alkyl groups

The method of claim 7, wherein R' and R? are C,, alkyl groups.
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10. The nmethod of claim9, wherein the quaternary
ammonium salt is di-n-decyl di net hyl ammoni um car bonat e

wW@eab061260 - Ww- decyl di net hyl anmoni um bi car bonat ePCT/EP200%1€13191

10.

11.

12.

13.

14.

15.

16.

met hod of any of claims 1 to 10, wherein the metal
substrate is steel. 12. The Hethod of claim 11,
wherein the steel is coiled sheet steel. 13. An
Phietthethed of claim8; windreinR ' codiRPiass m@ @alkgt@bumsubst r at e
treated according to the nmethod of any of clainms 1 to
12. 14. The article of manufacture of claim 13 wherein
THEMBRLALF QRS r@ﬁ&elhﬁhéélﬁl@émar%ﬁmn%hl@ﬂtshl@ ¥ di08H&S1dimethyl-
pai nt conprising (a) 'east One quaternary anmmoni um
gwhonioordagionategng/on dnnfdabx:lglemﬁtlaﬁaromon(tm) bigatbonater , (c)
optionally, a solvent and (d) optionally, a plgnent.
16. The anticorrosive paint of claim15, wherein the
ThEAhEhO@ bY ary BTV 128110, WRéreinRe mefalbubatrudeqs etbel. R1 s
an optionall'y aryl-substituted G _2oal kyl group, and
R2 is an optionally arylsubstituted G-20 alkyl group
ﬁ?e x%&ﬂogeéf J:lgi%? PF'W&IL)(hCOJt & ?SC(Q) dl%#l Igl%et 8 G _4 al kyl
groups, Xn~'1s ani on se ecte ron1 e group
consi sting of hyerX|de car bonat e, bi carbonat e,
h?ﬁ%r fe m%lél?aé:?ur I ﬁﬁ%ﬂ% oe%i %?119 tlla%e taea@édt chgé]rglla%to t}tle Ialethod of
éﬁwﬁﬂdaﬁngngioznnnocarboxyl|c aci ds, ani ons of
saturated and unsaturated acyclic C2-20 dicarboxylic
aci ds and ani ons of hydroxy-substituted carboxylic
PG fSecle 3P haRu et §EcldiRel ?@H&Qﬂﬁh@ﬁﬁh A SREAteQE steel,
negat1ve charges of sald anion e anti corrosive
pai nt of claim15 or 16, wherein the binder is
Xglected fron1Ehe o]V}
anticorrosive paln comprisin
(a) at least one quaternary ammonium salt containing a non-halogen anion,
(b) abinder,
(c) optionally, a solvent and

(d) optionally, a pigment.

The anticorrosive paint of claim 15, wherein the quaternary ammonium salt has the
formula
R

1 | + 2
R—N—R X (D

Lo
wherein R' is an optionally aryl-substituted C,_y alkyl group, and R’ is an optionally aryl-
substituted Cy_y 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, carbonate, bicarbonate,
phosphates, phosphites, hypophosphite, nitrate, sulfates, borates, anions of saturated and
unsaturated acyclic C;_ monocarboxylic acids, anions of saturated and unsaturated
acyclic Cp-p dicarboxylic acids and anions of hydroxy-substituted carboxylic acids, and n

denotes the appropriate number of negative charges of said anion.
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17.

18.

19.

20.

21.

22.

23.

consi sting of acrylic resins, casein (mlk protein),

vinyl resins, latex resins, acetate resins, epoxy
wo e®icn612and m xtures thereof. 18. The anti cor rpSI/ER2005/013191
paint of claim15 or 16, which is a latex paint. 19.
The anticorrosive paint of -cl%i m 15 or 16, which is an
-enanel spray paint. 20. The anticorrosive paint of
THeaintivdrbosive phint ofllatrh 1591 46, whareatthagingeriintele@dd frdimethe group
anticorrosive paint of cl.gim15 or. 16, which is.an .
cg@pﬁt}&ofﬁﬁf)a{c_reszxzs_, c%qlrhﬁlﬁa)rgte ), y}a}]éllff:ge%,d?tgx resins, acetate resins,
e%BHfFésﬁ{s%Hd thidBlR’heabhstrate painted with the

nticorrosive paint of any of clains 15 to 21. 23. Use
of a quaternary amoni um salt having the formula

erein RL is.an_.optiqnall yi-substituted C 20
"ﬁlpwsc%‘?%‘ff paﬁﬁd’fﬁg’lmggé’ﬁ 1§’p‘?$%héﬁ i (}?egr%?f'gu bstit ut ed
C 20 al kyl group, R3 and R4 independently of each
other are Cl-4 al kyl groups, Xn is an anion selected
Theqmticoreosgrenamt e ﬁéil@tlﬁmg 165 whighl i3t edemeb g printe,
bi car bonat e, phosphates, phosphites, hypophosphite,
nitrate, sulfates, borates, anions of saturated and
THeSatibsradseet @fichirfi 15209 16pwbichisxxytoatingPhihs, ani ons
of saturated and unsaturated acyclic C2-2 dicarboxylic
aci ds and ani ons of hydroxy-substituted carboxylic
’ﬂgggﬁf%e cﬁ ﬁ%@?@%@ﬁgg??rgﬁfﬁﬁﬁgg ancgﬁgﬁg%Fiosive
additive in paints or coatings.

An article of manufacture comprising a metal substrate painted with the anticorrosive paint

of any of claims 15 to 21.

Use of a quaternary ammonium salt having the formula
R’
1 |+ 2
R_ITI—R 1/ X (I)
r*

wherein R' is an optionally aryl-substituted C;_ alkyl group, and R? is an optionally aryl-
substituted Cj_po 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, carbonate, bicarbonate,
phosphates, phosphites, hypophosphite, nitrate, sulfates, borates, anions of saturated and
unsaturated acyclic C 1 monocarboxylic acids, anions of saturated and unsaturated
acyclic Cy— 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.



