CORROSI ON | NHI BI TI ON COVPOSI TI ON The present invention | atAas, to paints
and -pi giwents ‘'with i nproved corrosion inhibition properé:g‘bl\ EW as
| ong sought to protect netals, in particu- lar ferrous netals, fro :ﬁ
corrosion. A variety of nore or less effective ways to provide suc
protection have been discovered, many of which involve coating the netal
struc- ture with a conposition which includes a netal or netal conpound.

Oten these netals are toxhéﬁgéﬁg{éﬂfé%;%%&hrﬁaﬁggtszi\gll&qhar nf ul . I n

order to provide a nore "e riendl’y" product, certain
conposi tions havephegn-usede Wy fviahs pelatestitze paintseant tpixmemes al s

or their conpounds. Unfortunately many, of these_envi . nent ally friendly
coatings ar ¥Witdsdimpnasedyeonropione HHHP 5+ PBsPERPEAan e t he
traditional anti M#HiRE R4s "Bd8G | SbSght. Bo Pabtectd me2a 13, i particu-
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whi ch, when PRFChHREH ases 1 ons, whi ch inhibit “corrosion of
“adj acent gl havesUbéenensethewlyiahs avmideotti spidtbaizen the dase o4 rf%1€o

forma pai nﬁe&g&%i é’ﬁﬁ %e%ﬁggpgéﬁnﬁ%i RMffforturatelfeMainy Y o23.£HELE,

di scl oses a I'ng conposj tion of .
environmentally friendly coatings are less effective at

preventing corrosion than are the traditional anti-~

corrosion materials. ~

U.S. Patent 4,629,753, Quinn, December 16, 1986,
discloses non-asphaltic, non-mastic type, water dispersed
rust inhibiting coating compositions comprising in admix-
ture a film-forming organic polymer and a non-Newtonian
colloidal disperse system which contains solid metal
containing collocidal particles.

U.S. Patent 4,153,465, Hund et al., May 8, 1979,
discloses an anticorrosicn pigment suited fq; paints and
lacquers consisting of CaZ%m,(P0,),"2H,0 crystallizing in the
Scholzite lattice. The material is prepared by precipitat-
ing an aqueocus solution containing ca®* and 2Zn** cations.

A It may be used in usual binders for.lacquers.

} U.S. Patent 4,346,184, Drake, August 24, 1982, dis-~
closes a water soluble zinc oxide/phosphorous pentoxide/-
alumina glass which, when in contact with water, releases
ions which inhibit corrosion of adjacent glass surfaces.
The glass may be dispersed in a resin carrier to form a
paint. '

U.S. Patent 3,565,843, Kassinger et al., February 23,
1971, discloses an organic rust inhibiting composition of



2 (1) a gelled overbased al kaline earth nmetal sulfonate (such as cal ci um
pet rol eum sul fonate treated with an aqueous amoni a solution) (2) a coating
material, and (3) a hydro- carbon solvent. The conposition is inproved over
conven- tlonal asphalt based "undercoatings.” U S. Patent 2,695,910, Asseff
et al., Novenber 30, 1954, discloses nethods of preparation of superbased
salts, i.e., netal conplexes which contain substantially nore netal in
conbination than is found in conpl exes prepared by the prior art. The
super based salts can be enployed in lubricants and i.a. as rust inhibition
conpositions. It has now been found tha& certain conbinations of salts of
organic acids with other netal - contalnlng corrosion inhibitors lead to
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conprising (a3 n?%aﬁ? Bhiontuf#hl aoFeating Ba &Eléév E aci d,
and (b) at | eeatbonesoktvaht.colhal rioxpa=irtisn oiisi mhpboved oVbercbhmenr

neutral or ov@{gg dagéﬁélgbeSegrgaﬂagrg% Q n@&pnﬁin t he amount of the

salt of (a) iS su ICI rovi de rmprove rrosion inhibition
properties conpar ed. it Fi’atth!m;e ZJIGQ@n%bﬂentAE’(Sﬁf%I etie alfhe Novempénn 30,

further provifes,a PfOcRSSed ﬂm&};fp@] ﬁibﬁa% Q g%fﬂatsaéd salts,
conprising applyihg to a sur e neta a coatin npr|S|ng (a) at
| east one neutr@tr omeRAdy b§§§§1§§le§ thaﬁhorﬁ%T—%lﬁm MO

one netal - conhétal Nth CUMISA L I iHA Ofs ddifid tlhﬁ@(ﬁaﬁl@ﬁésa a@éﬁlb@sed
salt of an organic acid, erein the amun sal t
S0t ol ent & oa oPEIEES ARy dTer SBPARHT bPE B %%.%épiaxsaréa*
wi th those oflubppearts &hd il aneasThasindehfibdt iz egupos ideiorss product
prepared by such L' A5%°Xiow been found that certain combinations of
salts of organic acids with other metal-containing
corrosion inhibitors lead to improved corrosion protection,
so that even the environmentally friendly compositions can
provide excellent corrosion protection.
SUMMARY OF THE INVENTION

' The present invention provides a corrosion inhibitor
composition comprising (a) at least one neutral or over-
based salt of an organic acid, and (b) at least one metal-
containing corrosion inhibitor other than a neutral or
overbased salt of an organic acid, wherein the amount of
the salt of (a) is sufficient to provide improved corrosion
inhibition properties compared with those of component (b)
alone.

The invention further provides a process for inhibit-
ing corrosion of a metal, comprising applying to a surface
of the metal a coating comprising (a) at least one neutral
or overbased salt of an organic acid, and (b) at least one
metal-containing corrosion inhibitor other than-a neutral
or overbased salt of an 6rganic acid, wherein the amount of
the salt of (a) is sufficient to provide improved corrosion
inhibition properties compared with those of component (b)
alone. The invention also provides a product prepared by

such a process.



3 Various preferred features and enbodi nents of the present invention wll
now: be -descri bed by way of non-limting exanple. The inproved corrosion

i nhi bitor conposition of the present invention conprises two fundanental
conponents. The first of these conponents is at |east one neutral or

over based salt of an organic acid. overbasgd salts are known in the art,
havi ng been described in 1954 in .U S. patent "2, 695, 910. They are
essentially conplexes of certain organic acids having netal contents

wni ch are gr eat e, { AN 0 Sba! FULQTEL Mifa BARIMIReR @A GET B fteBaMli ral - | ze

the acid. Such nateriafs are re erred to in the art as_ overbased,
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metal in thenar eduaie V@fCEh%le Ehfpéenesedst @t esghstf ooe theutealt ioan
bet ween the organic naterial to be overbhased &gg (?ulfgnl c., carhoxyl- ic,
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hydr oxi de, Rpb#ifi, i¥f Cthea@e®,di REvifigkswen chestcedbedeaini LA54 aid U.S.
stoichiometry of the two reactants, %

hus in nornual, or utr al.cium
sul fonat e tPRERBEA| 2y 8PP0 98 -0ne FFY n P o FFFHE chﬁci ﬁﬁ#?gﬁkéﬁat &% he
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W th the medERsteRcEian, Ehe o EgLoR LORE G 1 FRONTY 1L pERaa, k8, AerhERTH o
number of efzevehenasidl nsheh matdrd aderdrsarefexmedt tosinother arttt ast he
oo conpi ravsRaERay, BBEErasad. ByBresacnds il Y Gar: Cuni ch are.
useful as conponfhé telrminclldigy i"metdal aratig" bbssased ih thei priowr gafi c
aci dic conpgypdysych as, Bhaspliorus, acidy £{L PENAEPNALYS LS chemical
equivalents of the metal in the overbased material (e.g. a
metal sulfonate, carboxylate, phosphate, or phenate) to the
chemical equivalents of the metal in the product which
would be expected to result from the reaction between the
organic material to be overbased (e.g. sulfonic, carboxyl-
ie, or phosphorus acid or a phenol) and the metal contain-
ing reactant (a hydroxide, oxide, etc.) according to known
chemical reactivity and stoichiometry of the two reactants.
Thus in normal or neutral calcium sulfonate the metal ratio
is one and in an overbased calcium sulfonate the metal
ratic is greater than one, e.g. 4.5. Obviously, if there
is present in the material to be overbased more than one
compound capable of reacting with the metal, the netal
ratio of the product will depend on whether the number of
equivalents of metal in the overbased product is compared
to the number of equivalents expected to be present for a
given single component or a combination of all’ such compo-

nents.

The neutral salts which are useful as component (a) in
this invention may be salts of various organic acidic
compound such as phosphorus acids, thiophosphorus acids,
sulfur aéids, carboxylic acids, thiocarboxylic acids,



sul fur acids, carboxylic acids, thiocarboxylic acids, 4 phenol s,
and«~t hesl i ke. Preferred neutral salts are those having a hydrocarbon chain,
especially a non-aromatic hydrocarbyl chain, of at |east 10, preferably 10
to about 70, and nore preferably up to about 30 carbon atons. For sone

applications, however, e.g. when inproved oil solubil- ity or
di spersability of the overbased salt is needed, it may be desired to have
provide an acid with a | onger hydrocaron group. Thus sonetinmes aci ds

having in excess of 28 carbon atons or a nol ecul ar weight (of the al kyl or

aryl portionbhaﬁoggeahaa &m@1xﬂxéu Ffefafrbe peatenledallize nad itHbgan be
a netal ion r ahl ac I5|un]
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useful as conpénent repar ed treafing reactlon n1xture
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organic material, a i chi o- netric excess of a metal base, a pronoter,
and an aci d Ra¥erha deﬁﬁ-@%t'ﬁ@d@?‘fﬁ PF@H&@%gaPh@%’o‘%rB@é’é’d AatkPngen)| s
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and are disclgs or . exa in en anic
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groups, including groups w't eroatom s ons, such a
groups, so | d¥g asmehalesisynt i Rreferrablycaa bmlﬂmmeagcﬁsﬂ-h@,ccﬂmnd is

not destroyegarium, strontium, or.lead ion, or a mixture of these. The

most preferred salts are calcium salts, in part because
they have low or no toxicity. Preparation of such salts is
well known.

The overbased materials wuseful as component (a)
generally are prepared by treating reaction mixture com-
prising the Organic acid material to be overbased, a
reaction medium consisting essentially of at least one
inert organic solvent for the organic material, a stoichio-
metric excess of a metal base, a promoter, and an acid
material. The methods for preparing the overbased materi-
als as well as a diverse group of overbased materials are
well known in the art and are disclosed for example in U.S. -
patent 4,728,578. Briefly, an organic acid or salt thereof
is selected which is generally soluble in the reaction
medium to be employed, normally a mineral oil. The organic
acid is as described above, and may include aliphatic,
cycloaliphatic, or aromatic groups, including groups with
hetercatom substitutions, such as alkoxyalkyl groups, so
long as the essentially hydrocarbon character of the
compound is not destroyed.

In many instances it is preferable to use an overbased
material for component (a), rather than merely the neutral
salt. The added neutralization present can provide addi-



In many instances it is preferable to use an overbased material for
conponent (a), rather than nerely the neutral salt. The added

neutralization present can provide addi- 5 tional protection for the
coated netal against corrosion which might result fromthe presence of any
envi ronnent al aci ds. Furthernore, coatings prepared using overbased

‘materials tend to provide better passive protection for the coated netal.
This is in part because the coating forned, containing e.g. excess [err],
i's nmore inpervious than corresponding filnms prepared using ordinary neutral
salts. In addition, the excess [err] pr®vides an al kaline reserve which
hel ps keep the environnment of the netal surface basic. Illustrative
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acids, and t Sﬁé%ﬁblﬁme c%h(q)i_ r{nﬁa acLds c(ea)

i ncl ude napht enelc aC| | ="oT st ute cyéiopen%ano
aci ds, al kyl -Ras¥gkenyl - substltuted cyclo- hexan0|c acids, and al kyl - or

al kenyl - subst i t ut eﬁﬁié’f@éé SARPEINLE ACLES. fbfcéaﬂpaﬂeﬁtet(ay' Eﬁéqwec

acid, linolenic acid, E ene tetraner-substit mal el ¢ ac¢id, behenic
aci d, isost edW3ROIANY, s‘fﬂs aﬁb‘énﬁéléévdpeﬁﬁrﬁa@%l%‘llfonlc acids, mono-

and polywax—sgbstltuted naphthalene sulfonic acids, cetyl-
chlorobenzene sulfonic acids, cetylphenol sulfonic acids,
dilauryl beta-naphthol sulfonic acids, dicapryl nitronaph-
thalene sulfonic acids, saturated paraffin wax sulfonic
acids, unsaturated paraffin wax sulfonic écids, hydroxy-
substituted paraffin wax sulfonic acids, tetraisocbutylene
sulfonic acids, tetraamylene sulfonic acids, chloro-substi-~
tuted paraffin wax sulfonic acids, nitroso-substituted
paraffin wax sulfonic acids, petroleum naphthalene sulfonic
acids, cetylcyclopentyl sulfonic acids, laurylcyclohexyl
sulfonic acids, mono- and polywax-substituted cyclohexyl
sulfonic acids, dodecylbenzene sulfonic acids, and the
like. Suitable carboxylic acids for component (a)
include naphtheneic acids, alkyl-or alkenyl-substituted
cyclopentanoic acids, alkyl-or alkenyl-substituted cyclo-
hexanoic acids, and alkyl~ or alkenyl-substituted aromatic
carboxylic acids, including z—éthylhexanoic acid, linolenic
acid, propylene tetramer-substituted maleic acid, behenic
acid, isostearic acid, pelargonic acid, capric acid,
palmitoleic acid, linoleic acid, lauric acid, oleic acidg,
ricinoleic acid, undecyclic acids, dioctylcyclopentanecar-
boxylic acid, myristic acid, dilauryldecahydronaphthalene
carboxylic acid, stearyloctahydroindenecarboxylic acid,



pal mtoleic acid, linoleic acid, lauric acid, oleic acid, ricinoleic acid,
undecycliic aci ds, dloctylcyclopentanecar- boxyllc acid, nyristic acid,
d|Iauryldecahydronaphthalene carboxylic acid,

st earyl oct ahydr oi ndenecar boxyl i c aci d, 6 palnitic acid, alkyl and

al kenyl succinic acids, acids forned by oxi dation of petrolatum or of

hydr ocar bon waxes, and comercially avail able m xtures of two or nore
carbox- ylic acids, such as tall oil acids, rosin acid, and the like. The
phosphorus aci ds generally i ncl ude organophosphor- i c, phosphonic, or
phosphinic acids, or a thio anal og of dﬁy of these. The phenols useful in

conmponent (a) |ncJude conpounds ne dro qr.ou bo

directly to ﬁ?]d’flotrﬂa‘fl &S1ng, alky uci’l"raﬁlg ﬁigﬁf’y he?l%ﬁ\’/ g%l 5o %%S‘lda S

i ncl ude” phendiqrms dmylod»xldmmmmlpeﬁwmmqummnepfchndreoasboat wakes,
phenol s, al k Pﬂ@gg! t hegpo dgde p -
tetrapropenegﬂﬁt ate p% fﬁﬁ)g' fgﬁggyl %%% 2 §gt#ggr§geﬁéke EQ?BBX
phenol , oct ad&‘i@;ﬂ abddsl , sach mﬂyb@lbn?lllpmﬁﬂ%a Iﬁélﬁetafﬂl%n@@@n@él%sed
i n preparing jtfig, overbased materials of conponent (a) are normally the

basic salts of nmetals of group IA and group LLA of the Peri.odi c  Tabl e,
al t hough ot her met®& Rf’f?f?ﬂi@rﬁls?eGCl’iiﬁegﬁﬁ?§ﬁ|léypbPFllBﬁeo‘PrgﬁB°E9PFPB&F’be

hydroxyl, oxiide, psH6SpRshEc, hpe ERsphaAIcNadeids) t bet @ thidi aRalbydiodyen
sulfite, thIOSU|f%% hal i de, am de, sulfate, etc. (It is recognized that

oxi des and hyAPHRTSNSFR: soneti mes not considered salts, but they are so
consi dered for thThE(ﬁhﬁﬁoIBHuﬁéﬁﬁﬂ)ln dymbpenent Oabrbnskddeabempahndsre

prepared from t{}‘r Qyl d%éaﬁgydr g hl%%?:ox Org@“}pkﬁ Xi g88n Le&%o %H%Q(ef % r%c?ill Hm

zinc, barium ontiu xtu hese.
overbased salaremagrteiring, dnehuskincheliyilaphepcdsot cfyithbie paterdalise

|nc0rp0rat|0qﬂgld&geﬁﬁgﬁail catechol, resorcinol, hydroquinone, cre-
sols, ethyl phenols, alkenyl phenols, heptyl phenol, octyl
phenol; dodecyl phenol, tetrapropene alkylated phenol,
octadecyl phenol, tétrapropene alkylated phenol, octadecyl
phenol, and polybutenyl phenols.

‘The metal compounds used in preparing the overbased
materials of component (a) are normally the basic salts of
metals of group IA and group IIA of the Periodic Table,
although other metals can be used. The anionic portion of
the salt can be hydroxyl, oxide, carbbnate, hydrogen
carbonate, nitrate, sulfite, hydrogen sulfite, thiosulfate,
halide, amide, sulfate, etc. (It is recognized that oxides
and hydroxides are sometimes not considered salts, but they
are so considered for the present purposes.) Preferred
overbased materials are prepared from the oxides, hydrox-
ides, or alkoxides of calcium, magnesium, 2zinc, barium,
strontium, lead, or mixtures of these. The most preferred
overbased salts contain calcium as the metal.

Promoters which permit the.incorporation of the excess
metal into the overbased material are also well known.
They include alcoholic and phenolic promoters such as
methanol, ethanol, amyl alcohol, octanol, isopropanol,
hydroxy substituted benzenes or naphthalenes, heptyl-
phenols, octylphenols, nonylphenols, and mixtures of the



metal into the overbased material are also well known. They include

al cehol i'c and phenolic pronoters such as nethanol, . ethanol, anyl al cohol,
octanol, isopropanol, hydroxy substituted benzenes or napht hal enes, heptyl -
phenol s, octyl phenols, nonyl phenols, and m xtures of the 7 above.

Anot her conponent of the overbased material is an acidic material (distinct
fromthe organic acid which is referred to as the overbased acid).

I ncl uded within the known group of useful acidic materials are liquid acids
such as formc acid, acetic acid, nitric acid, sulfuric acid, sulfurous
acid, boric acid phosphoric acid, phos? phorous acid, hydrochloric acid,
hydr obr om ¢ carbam c acid, substituted carbanrc acids, etc. The
preferred acé& 3@hater|al i s carbon dioxide. In prepari ng over based
materials, the or gmmtmeacl dompohenavedsbaaﬂfé i evbrbeaghd tmgeéhtali isanahnert

I d h th t I h
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t-he resulting over product_i's not nomn
singl e phase SWFoR$Heb0EMATx aRial of acaEiSolagif, andtsich@cid) sukfuaic

conpl ex fornefélafr%mtﬁﬁrcm'é a£c1§as%orfd‘eaé‘£ad' $hibB %Iﬂlo &l f hgngsgani ¢
aci d and/ or &ﬁk an anor,phous metal s fo from reag tion of the

acid mat eri aPHRTONS; AEL t%ydﬁﬁgglaﬁéctﬁSlSrgB¥¢E°BEP81°Tﬂ€19et%?rP%FFG of

conponent (ahoxm,absubsﬁltateaoUéaﬁﬁamlc(T&¢5d§prnﬂspondswhe Opterappes 60

equi val ents of .ngt al It nDIe of salt pof the organitc acid.) At a
ratio of onel% gﬁﬁ Is GaFRSR (FC¥E%®ral i zed or salt formof the

acid. At high netdn pabpaxlmbecvanﬂasﬂﬂimznqxnm&s gelneratgynimyadbid ptesent
as a gel, th%te 'c?vefbased is brought together in an inert non-polar

organic liquid carrier or solvent, with the metal base, the
promoter, and the acidic material, and a chemical reaction
ensues. The reaction temperature is usually about 27 -
159°C (80° - 300°F), more often about 38 — 93°C (100° -
200°F). The exact nature of the resulting overbased
product is not known, but it can be described as a single
phase homogeneous mixture of the solvent and either (1) a
metal complex formed from the metal base, the acidic
material, and the organic acid and/or (2) an amorphous
metal salt formed from the reaction of the acid material
with the metal base and the organic acid.

The metal ratio of component (a) is about 1 to about
61. (This corresponds to 0 to about 60 egquivalents of
metal salt per mole of salt of the organic acid.) At a
ratio of 6ne, component (a) is simply the neutralized or
salt form of the acid. At high metal ratios the overbased
component generally may be present as a gel, that is, a
non-Newtonian colloidal disperse system. The preparation
of such gels is described in more detail in U.S. patent
3,492,231; U.sS. Patent 4,629,753 also provides a detailed
description of formation of overbased materials. Prefera-
bly the metal ratio is 1 to about 31 and more preferably
about 1.2 to about 21, i.e. 0 to about 30 and more prefera-



non- Newt oni an col | oi dal di sperse system The preparation of such gels is
described in nore detail in U S patent 3,492,231; U S. Patent 4,629, 753

al so provides a detail ed description of formati on of overbased materi al s.
Prefera- bly the metal ratio is 1 to about 31 and nore preferably about 1.2
to about 21, i.e. O to about 30 and nore prefera- 8 bly about 0.2 to
about 20 equivalents of netal salt per nole of salt of the organic acid.
The neutral or overbased salt can be prepared and used as a mixture in a
liquid carrier, which can be the organic solvent of the reaction nediumfor
t he overbasing reaction. One particular$y suitable I|qU|d carrler S
propyl ene gl Al ternatively the_neu over based
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heated to dry, and t he re solid ground to a fine powder. The neutral

or over based &% Qﬁe%nﬁ%#Eaﬁ?E BElHrﬁ§a€8ﬁbﬁﬁéd“ﬁQﬁ1§§uﬁrﬂ&Xture on a
net al - cont ai RCILT wdMsian. | Huitdisle é@lmwaﬂm&f@ eaeSERcludRr avpllg-

iti Thi hi_bj t b t '
oy bi tor s, ARG S BB RIS RO (R o e ST hF S b PP ead.
and strontiumannxnmwmafbonatammsnrmc&hrmmaaescqﬁmmphhlask, and lamp
phosphosi "Cfih k°§h§ arp%ﬁéféraﬂﬁ&a@é 3L £8an PO OFild:GHES naBAGSRAL! €S-

silicates,
s1llcate, or zinc phosphate. The salts can be impartgd to

the solid carrier by dispersing the salt and the carrier
with stirring in a suitable solvent such as toluene. For
example, 14 g toluene can be used to disperse 20 g of talc
and 16.7 g of a calcium overbased salt of a sulfonic acid
(described below in Example 1). The mixture can be spread
onto a glass plate and heated to dry, and the resulting
solid ground to a fine powder.

The neutral or overbased salt of an organic acid is
combined with another metal-containing corrosion inhibitor,
to provide the present improved composition. This other
inhibitor can be any of the known corrosioa inhibitors,
including compounds of zinc, calcium, magnesium, bariunm,
lead, and strontium, present for example as chromates,
phosphates, phosphosilicates, oxides, borates, metaborates,
borosilicates, phosphites, silicates, and molybdates.
Preferably, however, the other corrosion inhibitor is an.
"environmentally friendly" pigment, such as barium meta-
borate, calcium silicate, calcium bordsilicate, calcium
phosphosilicate, calcium molybdate, calcium strontium
phosphosilicate, zinc oxide, zinc molybdate, zinc phos-
phate, and zinc hydroxyphosphite. Preferably the pigment
zinc phosphate, barium metaborate, or mixed strontium and



Preferably, however, the other corrosion inhibitor is an "environnentally
friendly" pignment, such as barium neta- borate, calciumsilicate, calcium
borosilicate, calcium phosphosilicate, calcium nol ybdate, calciumstrontium
phosphosilicate, zinc oxide, zinc nolybdate, zinc phos- phate, and zinc
hydr oxyphosphite. Preferably the pignment zinc phosphate, barium netaborate,
or m xed strontium and 9 cal ci um phosphosilicates. The rel ative anounts
of conponents (a) and (b) should be such as to provide inproved corrosion
resi stance com pared with a single conponent in the absence of the other.
It has been found that in nany cases t h8 conbi nati on of conponents (a) and
(b) actually | eads to synergi smin which the conbi nation provides greater
corrosi on prd?%%?%Bﬂ PRaRPheELdisatespect ed based on the properties
observed from eit vehecpapanett ahetfAts oEhusmpbnients: qlkyr el t(t stenld
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applying themto_a sur ace to |ngart coOrrosion resi stance thereto, thus
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1:1 to about 1:10 are desired (all ratios being on the
basis of dry solids weight).

Although the corrosion inhibitor composition can be
used without further additives, one embodiment of the
invention provides for the presence of a dispersing medium
or vehicle suitable for dissolving or dispersing components
(a) and (b) and for applying them to a surface to impart
corrosion resistance thereto, thus making an anticorrosion
paint. The vehicle is normally a volatile liquid such as
an organic solvent or water, generally those which are

_.substantially chemically inert to components (a) and (b)
which will be dissolved or suspended therein. Suitable
organic solvents include alkanes and haloalkanes of five to
eighteen carbon atoms, polyhalo and perhaloalkanes of up to
about six carbon atoms, cycloalkanes of five or more carbon
atoms, corresponding alkyl- or halo-substituted cycloal-
kanes, aryl hydrocarbons, alkylaryl hydrocarbons, haloaryl
hydrocarbons, ethers such as dialkyl ethers, alkyl aryl
ethers, cycloalkyl ethers, cycloalkylalkyl ethers, alkan-
ols, alkylene glycols, polyalkylene glycols and esters of
said glycols, alkyl ethers of alkylene glycols and polyalk-
ylene glycols, alkanal amines, amines and liquid poly-
amines, dibasic alkanoic acid diesters, silicate esters,



atons, corresponding al kyl - or hal o-substituted cycl oal - kanes, aryl

hydr ocar bons, al kyl aryl hydrocarbons, hal oaryl hydrocarbons, ethers such as
di al kyl ethers, alkyl aryl ethers, cycloal kyl ethers, cycl oal kyl al kyl

et hers, al kan- ols, alkylene glycols, polyal kyl ene glycols and esters of
said glycols, alkyl ethers of al kylene glycols and pol yal k- ylene glycols,
al kanal am nes, amnes and liquid poly- am nes, dibasic al kanoic acid
diesters, silicate esters, 10 gl ycerides, epoxidized glycerides,
aliphatic aromatic esters, petroleum waxes, slack waxes (non-refined
paraf- finic based petroleumfractions)osynthetic hydrocarbon waxes,
chlorinated waxes, and |ow.nol ecul ar weight |iquid polyners (olrgoners)
Specific exaﬂﬂh’@gr@ﬂe@ngarﬂp}omzeél eglyeeridesfor @l iiphatics rexematic
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resins, alkyd r%irns terlrcone resins, natural resins, and m xtures of the

above.
The composition further preferably comprises a film-

forming amount of a film-forming organic polymer. Such a
material can serve as a binder to bind the solid components
of the present invention to the surface to be protected,
and also to provide itself some measure of physical or
chemical protection to the surface. Such polymers may be
thermoplastic or thermosetting. Representative classes of
suitable film-forming organic polymers suitable for use in
the coating compositions of the present invention include
polyolefins, polyamides, acrylics, polystyrenes, poly-
ethers, polyfluorocarbons, polymercaptans, polyesters,
polymethanes, acetal resins, pélyterpenes, phenclics,
cellulosics, melamine resins, furane resins, alkyd resins,
silicone resins, natural resins, and mixtures of the above.
These classes of resins are well known for use in coating
compositions.

The film forming organic polymer suitable for use in
the present invention can be either water soluble or water
insoluble. When the organic polymers are water insoluble,
they will generally be present in the water phase (if water
is used as the vehicle) in the form of disperse particles
ranging in size from about 0.1 to about 10.0 microns. 1In
general the amount of the film forming organic polymer



These cl asses of resins are well known for use in coating conpositions. The
filmformng organic polyner suitable for use in the present invention can
be either water soluble or water insoluble. Wien the organic polyners are
wat er insoluble, they wll generally be present in the water phase (if
water is used as the vehicle) in the formof disperse particles ranging in
size fromabout 0.1 to about 10.0 mcrons. In general the anount of the
filmform ng organi c pol ymer useful in the coating conpositions of this
i nvention is an amount sufficient to coalesce to a solid filmafter appli-
cation of the coating. O her naterialsldhich are traditionally present in
pai nts or coatln cqu03|t|ons may opti onal[gpa sQ be.present
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pigments, fillers, extending agents, driers, dispersants,
and the like.

The relative amounts of the components of the present
invention may be varied as will be apparent to one skilled
in the art, keeping in mind the desire to provide the
unexpectedly improved anti-corrosion properties of the
combination of components (a) and (b). Preferably the
neutral or overbased salt of the organic acid is present in
an amount of about 0.5 to about 50 weight percent, prefera-
bly about 1 to about 30.weight percent; the metal salt-
contaihing corrosion inhibitor (other than (a)) is present
in an amount of about 1 to about 50 weight percent, prefer-
ably about 2 to about 30 weight percent; the film-forming
organic polymer is present in an amount of about 5 to about
70 weight percent, preferably about 15 to about 60 weight
percent; and the vehicle is present in an amount of about
5 to about 70 weight percent, preferably about 8 to about
50 weight percent. .

-The dispersed coatlng comp051tlons of this invention
are in general prepared by the intimate blending of the
various components under high shear conditions as in a
Cowles™ disperser. Typically the components other than (a)

are first blended under low shear conditions. Once com-



70 wei ght percent, preferably about 15 to about 60 wei ght percent; and the
vehicle is present in an anount of about 5 to about 70 wei ght percent,
preferably about 8 to about 50 wei ght percent. The di spersed coating
conpositions of this invention are in general prepared by the intinmate

bl endi ng of the various conponents under high shear conditions as in a

Cow es[err] disperser. Typically the conponents other than (a) are first

bl ended under | ow shear conditions. Once com 12 plete bl ending has
been acconplished, the neutral or overbased salt of organic acid (a) is
added under high speed hlgh shear cond?¥|ons and the bl endi ng conti nued
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includes a Preeisds|,Ofthe dry solids can be comingled by known mixing
technigques and thereafter dispersed in a vehicle if de-
sired. .

As an alternative embodiement, the materials of the
present invention can be used in a subStantially dry form
suitable for powder coating. In this application the
coating material is normally ‘applied as a dry powder which,
when baked at sufficiently high temperatures flows to form
a continuous film over 'the surface to be coated. The
coating may be either thermoplastic or thermosetting and
may contain such materials as resin-binder (a film-forming
polymer in powder or particle form), pigments (colorants
and extenders), flow aids, and so on.

The present invention also includes a process for
inhibiting corrosion of a metal, comprising applying to a
surface of the metal a coating of any of the préviously
described embodiments of the present invention, and metal.
articles coated thereby. The composition can be applied by
any of a number of known methods such as brushing, spray-
ing, dip coating, flow coating, roller coating, powder
coating, and the like. The viscosity of the composition
may be adjusted for the particular method of application by
adjusting the amount of water or other vehicle present in

the composition if a reduced viscosity is required or by



~inhibiting corrosion of a netal, conprising applying to a surface of the
metal a coating of any of the previously described enbodi nents of the
present invention, and netal articles coated thereby. The conposition can
be applied by any of a nunber of known nethods such as brushing, spray-
ing, dip coating, flow coating, roller coating,.powder coating, and the

i ke. The viscosity of the conposition may be adjusted for the particul ar
nmet hod of application by adjusting the anount of water or other vehicle
present in the conposition if a reduced viscosity is required or by 13
addition of fillers such as talc, sili&Bes, calciumcarbon- ate and the
like if an increase viscosity is required. Rheology control agents such as
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The dry film thickness produced on the metal substrate
is not critical although coatings or films from about 0.5
mils to about 6.0 mils and preferably from about 1.0 mils
to about 4.0 mils are generally sufficient to provide.
adequate rust and corrosion protection. Thicker films can
be used if desired, particularly if the metal article is to
be sﬁbjected to severe corrosion enhancing conditions, or
to be stored for prolonged periods of time. After applica-
tion of the coating it is generally permitted to dry to
remove any vehicle which is used. Air drying is commonly
used, and. this will generally take place at temperatures
ranging from ambient temperature ‘to about 150°C or higher.
For some systems such as thermosetting resin systems
additional heat may be required to cure the resin. For
instance, heating to 177°C (350°F) for 20 minutes may be
appropriate for treating short oil alkyd/melamine systems.
The precise temperatures and times required for complete
drying will vary depending on the thickness of the coating
and the Tg of any film-forming resins employed, and can be
readily determined by those skilled in the art.

As used herein, the term "hydrocarbyl substituent" or
"hydrocarbyl group" means a group having a carbon atom
directly attached to the remainder of the molecule and



For some systens such as thernosetting resin systens additional heat may be
required to cure the resin. For instance, heating to 177[err] (350[err])
for 20 m nutes may be appropriate for treating short oil al kyd/ nel am ne
systens. The precise tenperatures and tines required for conplete drying

wi || vary depending on the thickness of the coating and the Tg of any
filmformng resins enployed, and can be readily determ ned by those
skilled in the art. As used herein, the term "hydrocarbyl substituent" or
"hydrocar byl group” means a group haV|n% a carbon atomdirectly attached to
t he remai nder of the nolecule and 4%havi ng predomi nantly hydrocarbon

char acter.. Such rou I pcl ud rocarbqn gro ubstit
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835 g of a stitute enzenesul fonic acid ( V|ng about 80%
branched C24a%S®fps and about 20% normal [err]. groups) is added, during
which tinme the tenperature rises to!ﬂﬁxxmﬁLEs Stlrrlng is continued for 1

hour at a tenperature of 43-49[err hereafter of SS-10 m ner
spirits is added Mé%e%—o i aI’F@LleorN f’g 79 O\F@rlrﬁ’d’rﬂ sf‘ﬁ
mxture i s ag@npdidtiicthto 43-49[err]. Silo Ilne, 765 g, is added in three
portions over a pegriod of 245 m nutes during which tine carbon dioxi de gas

is fed into the m*t ure through a sub-surface inlet at a rate of
To a 5 L spherical stirred resin pot is added 449 g

methanol and 110 g technical grade lime. The mixture is
stirred with heating to 43°C. Over a period of 15 minutes
835 g of a mono-substituted alkylbenzenesulfonic acid
(having about 80% branched C,, groups and about 20% normal
C,s 9roups) is added, during which time the temperature

rises to 59°C. Stirring is continued for 1 hour at a
temperature of 43-49°C. Thereafter 1211 g of SS-10 mineral
spirits is added over a period of 1 hour. After standing

‘ ovérnight, the mixture is again heated to 43-49°C. silo
lime, 765 g, is added in three portions over a period of
245 minutes during which time carbon dioxide gas is fed
into the mixture through a sub-surface inlet at a rate of
.57 L/hr (2.0 standard cubic feet per hour). After addition
of the carbon dioxide is complete, the syétem is purged
with nitrogen and the alcohol and water are removed by a
side-arm trap. The remaining mixture is heated to 150-
160°C for 1 hour and then cooled to room temperature. The
product is isolated by centrifugation for 1 hour at 1600~
1700 r.p.m. to yield .2832 g of a material containing 14.5%
calcium by weight and having a TBN of 376.5. (TBN is total
base number which is (56,100X(mg of KOH)X equivalents of
titratable metal)/grams of sample.)

B. Gelling of the material from A.
The material from A, above, 2,689 g, is combined with



57 L/'hr (2.0 standard cubic feet per hour). After addition of the carbon
di oxide'is conplete, the systemis purged with nitrogen and the al cohol and
wat er are renoved by a side-armtrap. The remaining mxture is heated to
150- 160[err] for 1 hour and then cooled to roomtenperature. The product
Is isolated by centrifugation for 1 hour at 1600- 1700 r.p.m to yield.2832
g of a material containing 14.5% cal ci um by wei ght and having a TBN of
376.5. (TBN is total base nunmber which is (56,100X(ng of KOH) X equival ents
of titratable netal)/grans of sanple.) B. Gelling of the material from A
The material fromA, above, 2,689 g, i&5conbined with 15 674 g SS-10
mneral spirits in a5 L resin pot and heated with stirring to 43-49[err].
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hours. The reyulthe aigtiecisain¥blsal 86l Us04TBOF cOhnd. HatiA¥alihbBakben to
a phenol pht hal ei n endpai.nt of ahout 8-9) . whi ch he cal ci um

H C ri ses
salt of al kylatenAdteduGasdi g dhe Gk 135 G%I%%ll:% PYRTRarE8nat e
per nole of awid. '

C.

In a 2000 mL resin pot are placed 1369.3 g of the
gelled overbased calcium sulfonate from B above in SS-10
mineral spirits. The mixture is heated to 49°C (120°F).
Carbon dioxide gas is bubbled through the mixture at a rate
of 113 L/hr (4.0 s.c.f.h.) with stirring, over a period of
1 1/2 hours. The result is a material with an acid number
of 2.0 (by titration to a phenolphthalein endpoint of about
pH 8-9) which comprises the calcium salt of alkylated
benzenesulfonic acid and 5.5 to 6 moles calcium carbonate
per mole of acid.

A portion of the above mixture is spread on a glass
plate and dried at 38°C for seven days. The »esulting
solid, 60.0 g, is combined with 40.0 of propylene glycol -
n-propyl ether, the mixture heated to 110°C (230°F), and
mixed until uniform, followed by coolihg to room tempera-
ture.

Example 2. Preparation of overbased calcium salt
composition. ' | '

The general procedure of Example 1 is followed. A
sample is prepared of 2424.3 g of material as from Example
1.B. and heated to 54°C (130°F) with stirring. To this
mixture is added 153 g methanol and 117.6 g distilled

water. To this mixture is added with stirring 519.4 g of



A portion of the above m xture is spread on a glass plate and dried at 38C
for 'seven days. The. resulting solid, 60.0 g, is conbined with 40.0 of
propyl ene glycol - n-propyl ether, the m xture heated to 110C (230[err]),
and m xed until uniform followed by cooling to roomtenpera- ture. Exanple
2. Preparati on of overbased cal cium salt conposition. The general
procedure of Exanple 1 is followed. A sanple is prepared of 2424.3 g of
material as from Exanple 1.B. and heated to 54[err] (130[err]) with
stirring. To this mxture is added 153 g nethanol and 117.6 g distilled
water. To this mxture is added with stiaring 519.4 g of 16 pre-nelted
Oxpet[err] .51 oxidi zed petrol atum from Val vol i ne having an aci d nunber of
62.1, over a preTrerlbedalopetds Hi1nubdsiiziderpatrelatin iron Vefived ifwbout
66[err], 1505ia+§1gcoaﬁ' qeat sk 85 HP1 bbegvg' | P! ok Chbbuteases.

The m xture is bl anke W th nitrogen and ture is slo ﬁ%ﬁ
i ncr eased tC)W%ﬁﬂﬁ%ﬁﬂntﬁéﬁ§?a§ﬁ§rw@ﬂ@ﬂﬁQ1%#tﬁ%ﬁiuﬂTkﬁb%%ﬁl§5|§ra1 ‘&i a

with an aci d jwingsnt fhudd2 £¥bi ¢hneRIPdSamt e svbThtibiabE ¢b,Skleherisc and
carboxylic a nol es _cal ci um carbonate p 18 of acid. A

portion of tﬁggsﬂﬁﬂﬁ Yr?slﬁE?%EP*%FeQOWHEQsnbﬁragﬁPaggdngF LERPESPHYST of

the dried rratmnsanovmo ﬁlcgbea§edilt&p&réhﬁiiré memm;dleraemmmr irpropyiapat her

re propar od THE SOTR R atens; RataBacs Mismpiat Arif olwily S¥oh Anohuzh. 7.

17 TABLE | comprises the calcium salt of sulfonlc and carboxylic acids
and about 5.0 moles calcium carbonate per mole of acid.

A portion of the product is dried for 10 days on a
glass plate. A portion of the dried material (60.0 g) is
dispersed in propylene glycol n-propyl ether (40.0 g) as in
Example 1. _ :

Examples 3-21. Other neutral and overbased salts are
prepared as outlined in the above Examples and as indicated
in Table I:



Ex. Organic acid ' Met al Count erion Metal ratio 3

mahagany sul f oni c . Ca - - 1 acid 4 petrol atum

sul fonic Ca car bonat e 1.2 acid 5 napht hal ene sul fonic Ca
oxi de 4 acid. 6 cetyl phenol sulfonic My car bonat e

10 acid 7 di l auryl beta-naph- Zn car bonat e 20 thol
sulfonic acid 8 saturated paraffin Ba. car bonat e 8 wax
sulfonic acid 9 tetrai sobutyl ene Sr car bonat e 8

sul fonic acid 10 pet r ol eum nat ht hal - Pb . carbonate 8 ene
sul fonic acid 11  dodecyl benzene 17 Ca hydr oxi de 2
sulfonic acid 12 napht henei ¢ aci ds Ca borate 15 13
2- et hyl hexanoi ¢ Ca phosphaf®BLE I 8 acid 14 linoleic acid
Ca phosBili t ®rganic ladia  Propyheseat et rarr@buntegaon wMelthat e

6 substituted maleic acid 16 tall oil acids S Haftiile

6 17 rosin acid Ca t hi osul fate 6 18 m xed al kyl
phos- Cas matasdaiatsil fonic 10 phedic acids 18  phenol 1

Ca nitrate acid 19 cat echol Ca nitrite

6 20 hydr oqui nompetrolatum sulafonic catdonate carbondte?l oat.2l pheno
Ca car bonat e acidl Exanpl e 22 and Conparative Exanples Cl-C3.

Coati ng conp&sit i owphditealmmepaedfonid t¢e conpoorndle as i ndi cadded in Table
Il. The first 9 |istedaighponents

6 cetylphenol sulfonic Mg carbonate 10
acid
7 dilauryl beta-naph- Zn . carbonate 20
thol sulfonic acid
8 ; saturated paraffin Ba carbonate 8
wax sulfonic acid
9 tetraisobutylene - Sr carbonate 8
sulfonic acid
10 petroleum naththal- Ph carbonate 8
ene sulfonic acid
11 dodecylbenzene Ca hydroxide 2
sulfonic acid
12 naphtheneic acids Ca borate 15
13 2-ethylhexanoic Ca phosphate 8
acid _
14 linoleic acid ' Ca phosphite 5
15 propylene tetramer- Ca sulfate 6
substituted maleic
acid
16 tall oil aciads Ca sulfite 6
17 rosin acid Ca thiosulfate 6
18 mixed alkyl phos- Ca carbonate 10
phoric acids '
18 phenol Ca nitrate 6
19 catechol Ca nitrite 6
20  hydroquinone Ca carbonate 31
21 octyl phenol Ca carbonate 71

Example 22 and Comparative Examples Cl-C3.

Coating compositions are prepared with the components
as indicated in Table II. The first 9 listed components
are combined by dispersing pigments using a ball mill,
sandmill, three-roll mill, or other suitable device until
a degree of dispersion of about 6-7 on the Hegman scale is
attained. The mixture so prepared is added to a mixture of
the remaining components and mixed.



are conbi ned by di spersing pignents using a ball mll, sandm ||, three-rol

mll, or- other suitable device until a degree of dispersion of about 6-7 on
the Hegman scale is attained. The m xture so prepared is added to a m xture
of the remai ning conponents and m xed. 18 TABLE Il Exanpl e:

C1 C2 22 C3 Conponents (parts weight) Kelsal[err] 3906 resin binder
117 117 117 167 (water reduci ble al kyd resin) Agueous amoni a (28%

8.5 8.5 85 8.5 Propylene glycol propyl ether 30 30 30 30
Dei oni zed wat er . 378 378 378 378 Red iron oxide

pi gnent 90 90 90 88 Talc, #399

75 117 75 81 Funed silica 5.4 5.4 5.4 5.4
Strontium chronat e TABLE oEL -- Zinc phosphate

69 -- “69E xﬁ&ﬁl | sol [err] 3906 resin binder c1 ¢2 232 @82 132

82 Agueous a arts weight 6.8 6.8 6.8 4.2 Deionized

wat er Kelsol™ 3906 resim Hiklder16 102 Coba?t Ta?boxyVataegdryer)
5.6 5.6 5.6 5.4@wAtelr Reshamitdlrolaligyd resin) 0.9 0.9 0.9

0.9 Propyl endqgieptisl apwmomila eff2asr) 9.2 32 8.92 8.36 #kbdubt 5of
Exanple 1 Propylene glycol propyl efther-- Tot a30 30 30 30 .
1093 Exanpl e Deiond zeghwedierof a prior art conpos$7$on3ﬁ§|né7§n 378

"envi r onment Redy’ mﬂ%tﬂlﬁe Figment (zinc phosphat%% mpl 80C2 P8 typi cal

of a prior aFP nﬁ % i on u3|ng a pigment not ret gnl%@d agd 8l

envi r onment aff] gg nple 22 is a conposit?oh oP-fhedphesént

i nvention. ?ﬂqﬁq%u to Exanple C1 except tPat The ambunt of

- zi nc phosphat®d™Ss 5%%5%@% The four conp05|t|on§ are " Coat 84 oh€d st eel

plates and  ga1501™ 3906 resin binder 132 132 132 82
Aqueous ammonia (28%) 6.8 6.8 6.8 4.2
Deionized water 35 171 116 102
Cobalt carboxylate (dryer) 5.6 5.6 5.6 5.6
1,10-Phenanthroline 0.9 0.9 0.9 0.9
Propylene glycol propyl ether 9.2 32 12 26
Product of Example 1 - - _47 -

Total 1093

Example Cl is typical of a prior art composition using
an "“environmentally friendly" pigment (zinc phosphate).
Example C2 is typical of a prior art composition using a
pigment not recognized as environmentally friendly.
Example 22 is a composition of the present invention.
Example C3 is similar to Example Cl except that the amount
of zinc phosphate is increased.

The four compositions are coated onto steel plates and
tested for corrosion  resistance as set forth in ASTM B117-
85. After exposure of the plates for 500 hours under salt
fog conditions or for 192 hours under QCT humidity condi-
tions (ASTM D-4585-86A) at 38°C (100°F), the plates are
examined. The film of Example 22 exhibits good mechanical
properties and imparts good corrosion protection to the
plate.

Example 23 and Comparative Examples C4-C6.

- The tests performed on Example 22 are repeated using
plates treated with the compositions shown in Table III.



tested for

corrosion resistance as set forth in ASTM B117- 85. After
exposure of the plates for 500 hours under salt fog conditions or for

hours under QCT hum dity condi- tions (ASTM D 4585-86A) at 38[err]
the plates are exam ned. The film of Exanple 22 exhibits good

(100[err]),
nmechani ca

properties and inparts good

192

corrosion protection to the plate.

Exanpl e 23 and Conparative Exanples C4-C6. The tests perfornmed on Exanpl e
22 are repeated using plates treated with the conpositions shown in Table
L1l 19 TABLE |1l Exanpl e:

Conmponents (parts weight) Deionized waler

93 93 Antifoam agent (Byk[err] 035)
Anmmoni um car boxyl at ed el ectro-

A4 G

23
93 93

0.3 0.3 0.3 0.3
TABLE T8I0 6.9 6.9 |yte dispersant

C6

19 1cg 1.9 1.9
117 1T7 117

117

30 Alumnum silicate

93

93

(Tanmol [err] fGhbidlkyl aryl polyether surfactantgy 5

(Triton[ err] chRpoRbnRad (g OXjcieigment = =

Tal c g 47 58 47

(clay) Deionized3watd¥ 23 23 Strontium céisonesse

-- 48  --aAntifoadl eigemt Byt iogv)phosphosilicabes 43.3 -o0.3 46.3111

Neocryl [ err ] AAm6Adune darbixydeited electrd’2 572 6592 6532 6aoryki.g | at ex)

Aqueous ammoni a (2§%e dispersant (Tamol™ BG-1H 7.5 7.5 Deionized water
189 189 189 18

11 Propyl ene gl ycol

Et hyl ene gl

9ARk¥larilepollyathey wandfamreiut yl et her9
ycol nmiRehition” @R¥an) 11 11 11
propyl etherRed iron ®xide5@igméht 50 Product ofl1Exakple 217

-- 19Talc- Col | oid 643[err] def oamer 47

1 Santici zer pdnminumsgigdopte (clay)

trontium chromate -
Calcium, strontium phosphosilicate 47

Neocryl™ A-640 resin binder 572
(acrylic latex)
Aqueous ammonia (28%)

Deionized water -

Diethylene glycol monobutyl ether 18

Ethylene glycol monobutyl ether 11
Propylene glycol propyl ether 50
Product of Example 2 --
Colloid 643™ defoamer 1

Santicizer™ 160 butyl
benzyl phthalate

Ammonium dichromate, 10% in water 4.9
Total : '

117

58 471 301

5.72%.7 23,7 28,7 23

48 —= -

-- 47 111

572 572 572
7.5 7.5 7.5 7.5
- 9.5 105

18 18 18

11 11 11

50 42 50

- 19 -

1 1 1
5.7 5.7 5.7 5.7
4.9_4.9 4.9

1027

The platé treated with the composition 23 exhibits

good corrosion protection.

Examples 24-36. .

Example 22 is repeated, replacing the zinc phosphate
with the metallic compounds listed in Table IV.

Plates

coated with the compositions exhibit good corrosion resis-

tance, with both "environmentally friendly" and convention-

al anticorrosion agents.

1



benzyl phthal ate Anmmoni um di chromate, 10% i n water 4.9 4.9 4.9 4.9
Total - 1027 The plate treated with the
conposition 23 exhibits good corrosion protection. Exanples 24-36. Exanple
22 is repeated, replacing the zinc phosphate with the netallic conpounds

listed in Table IV. Pl ates coated wi.th the conpositions exhibit good
corrosion resis- tance, with both "environnerdtally friendly" and
convention- al anticorrosion agents. 20 TABLE 1V Exanpl e Metallic
conpound 24 bari um net aborate 25 calciumsilicate
26 : cal cium borosilicate 2720 cal ci um phosphosi licate
28 cal ci um nol ybdate 29- : zi nc oxide 30

zi nc nol ybdate 31 zi nc phaogphaterg? zi nc

hydr oxyphosphi t e. 33 strontTam chronat e 34 magnesi um
borate 35  Example pari urMetatbheteogpound | ead oxi de Exanpl e

37-40. Exanplyg 23 is repeat egh £XeRPhetMBorgtat i ve anounts of the cal cium
strontium phagphosilicate anchibfuRro§uctatk Exanple 2 are varied as shown:

Exanple  Prgg of Ex. 2 cal&Pum FPorosilicate dry wt. phosphosilicate

ratio 37 27 8.3 calcium p@&sphosilicate 1: 20 38
8.3 28 55 calcium molybdate

29 zinc oxide

30 zinc molybdate

31 - zinc phosphate

32 zinc hydroxyphosphite

33 strontium chromate

34 magnesium borate

35 barium phosphite

36 lead oxide

Example 37-40.

Example 23 is repeated except the relative amounts of
the calcium, strontium phosphosilicate and the product of
Example 2 are varied as shown:

Exanmple Prod. of Ex. 2 Ca, Sr _ dry wt.
: phosphosilicate ratio

37 8.3 95 1:20

38 8.3 - 55 1:10

39 50 30 1:1

40 95 2.9 20:1

Example 41. Eighty-three parts by weight of the
product of Example 1 are blended with fifty parts by weight
of calcium, strontium phosphosilicate. The mixture is
applied to the surface of an iron article and the solvent
is allowed to evaporate.

Example 42. A powder coating composition is prepared
by combining:

600 g of diglycidyl ether of bisphenol A, having an
epoxy equivalent weight of 640-730 and an epoxy content of
1.37 to 1.56, obtained from Dow Chemical Corp. under the
name “DER 692 U"; |

33 g of a substituted dicyandiamide having an amine
value of 260 to 320, obtained from Ciba-Geigy Corp. under
the name Araldite™ HT 2844;



39 50 30 1:1 40 95

2.9 e 20: 1 Exanpl e 41. Ei ghty-three parts by wei ght of the
product of Exanple 1 are blended with fifty parts by weight of calcium
strontium phosphosilicate. The m xture is applied to the surface of an

iron article and the solvent is allowed to evaporate. Exanple 42. A powder
coating conposition is prepared by conbining: 600 g of diglycidyl ether of
bi sphenol A, having an epoxy equival ent wei ght of 640-730 and an epoxy
content of 1.37 to 1.56, obtained from Dow Chem cal Corp. under the nane
"DER 692 U'; 33 g of a substituted dicydndi am de having an am ne val ue of
260 to 320, obtained from G ba-Geigy Corp. under the nane Araldite[err] HT
2844; 21 5.0 g chAivenzoiydfdxhydrphymg-RbenypressePhersnNe) bari um

sul fate pignent 1045 dlﬁ@giﬁ&ﬁnghpfégg Bh%ﬁ%ﬂtt 1.3 g carbon bl ack pi gnent
47 g zinc phosphate 53 g of the dried id fromExanple 1 (before addi-

tion of the propyl’ife %I%ﬁnwlﬂ)r%b9¥lgﬁhBF?meE§ch of the documents
referred to above 1.3 i cdxon rm@dkhpighanlay reference. As used herein,

t he expression "coasistin sentially of" permts the inclusion of
subst ances whi ch d‘{]f }‘fg‘fe‘? FPY25PF ect the basic and novel

characteristics ofs53 h;e eHnpbsi 8rderdusddnd adnsomicExampleonl (beZdrel AddE - |

tion of the propylene glycol-n-propyl ether).

Each of the documents referred to above is incorpo-
rated herein by reference. As used herein, the expression
"consisting essentially of" permits the inclusion of
substances which do not materially affect the basic and
novel characteristics of the composition under éonsider-
ation.



1. A corrosion inhibitor conposition conprising: (a) at |east one neutral
or everbased salt of an organic acid which has a nonaromatic hydrocar byl

chain of at |east 10 carbon atons, and (b) at |east ore—wetal-containing

corrosion inhibitor other than a neutral or overbased s;‘m of an organic

acid . 2. A corrosion inhibitor conposition according t lﬁ“ﬂﬂjmmw,m
i on

the anobunt of the salt of (a) is sufficient to provide o
i nhi bition properties conpared with those of conponent (b) al one.” 3.5 The
conmposition of claim1 or claim2 wherén the neutral or overbased salt is

at | east one cal cium nmagnesium zincg g um strontium or |ead salt of
at | east one carboxylic acid or sulfontT acid or m xtures thereof. 4. The

corrosi on inhibitbr @n@esrds2BnOfinib ST ofonpekitibnt echp¥bs Shd: t he
met al cont ai ni ng rrosion inhibitor of t(egglis sel ected from at | east one

of chromates, pho a : p i o] es, : atdy,
f ch h f&s leastprore inel Aregves Spditapefatan
borosi | i cat exgauiios peci@swhitchi f£sa Abfatomptd Qﬁ’dfo‘ziﬁbglcaﬂlﬁiimof
magnesi um bgre' lirgt Ate??gq and strontium 5. The corrosion inhibitor of
.claim4 whefei n"The SFAERPR ARNPHT 7cP1%Dsi on i nhibitor of (b) is zinc
phos- phate, bari@eh et dwyst coner metadecomtain iny asorrasdonminhibitor
phosphosi | i The corr.osjon_inh bitor. pof ecedi ng_cl.ai m wherein
the salt of 8%211)%% st%gﬁ‘ S Y saft B@;?:!basmg sc%ieo(gf o ﬂﬁ%ﬁ‘?‘l"&r aﬁldt'ztl'ai m
6 wger ein the ov:ler masﬁeff o;é@érl fiﬁaﬂmmﬁeaomsti«a_iﬁro ae:auerr/]ia;beﬂ& SlefimCﬁ!vﬁEE%@_n
car bonat e r nmole.o t t he, argani c_.acid., 8. e .coryosion_ inhibitor
conposi ti ogt aﬂ?‘n‘i’ltp‘?fegzlai ?F’Sltcf’gi ?ﬁo)\/\ﬁér%‘ffrfalfﬁ%“togﬁa?ﬁoé’lg‘éi {'PE8He iCQEECan
al kyl chai rsioh ithibostRfh pasieeties cxompaded With crirosesedwompdriditt 0b) alone.
P OS T O Of 5 TR CERGAOA 16h AU TR bt BFasdPoerbBh ' ehehefATROGEM
overbased salt is at least one calcium, magnesium, zinc,
barium, strontium, or lead salt of at least one carboxylic
acid or sulfonic acid or mixtures thereof.

4. The corrosion inhibitor composition of any one of claims 1 to 3
wherein the metal containing corrosion inhibitor of (b) is
selected from at least one of
chromates, phosphates, phosphosilicates, oxides, borates,
metaborates, borosilicates, phosphites, silicates, and
molybdates of zinc, calcium, magnesium, barium, lead, and
strontium,

5. The corrosion inhibitor of claim 4 wherein the
metal-containing corrosion inhibitor of (b) is zinc phos-
phate, barium metaborate, or mixed strontium and calcium
phosphosilicates.

6. The corrosion inhibitor of any preceding claim wherein the

salt of {a) is an overbased salt. _

7. The corrosion inhibitor of claim 6 wherein the
overbased salt comprises up to 60 equivalents of calcium
carbonate per mole of salt of the organic acid.

8. The corrosion inhibitor composition of any preceding claim
wherein the organic acid comprises an alkyl chain of 10 to
30 carbon atoms.

9. The corrosion inhibitor composition of any preceding claim
wherein the weight ratio of component (a) to component (b)



is 1:20 to 20:1. 10. The corrosion inhibitor conposition of any preceding
cl aim wherein the neutral or overbased salt of an organic acid is prepared
as a mxture in aliquid carrier or
i nhi bitor conposition of any preceding clarnrmherern
overbased salt and the other netal - containing corros Imﬂmm “ﬂ
adm xed with solid particles of a filmformng pol yne

i nhi bitor conposition of any one of clains 1-10, further conprjsing a
vehi cl e suitable for dissolving or disPérsing conponents (a) and (b),

present in gﬁsufflcr ent_anpunt to provide a concentrate conposition. 13.
The corrosi i tdr2 %oﬁpomtron of any one of clains 1-10, further

cong Lf' ng a vehiel 2he Wk 8B4 ford Qflltlﬂiﬂ:%m “’?(s&?:o speanyi ggeamriltm@nﬂmmt (a)
an and _for_appl.yi opents oF aw @ a3y
sl e SRRl Ok “otREpaled Bhy R

corrosi on r corrosion inhibitor conposition, of
cl ai m 13 whemipatde ashiac i coupei dov anldad® CABFI@E: O3t Rt 8r

wherein the co&p&gsrtlon further conprises a film form ng anount of a

|on

filmformn c polyner. "15. The corrosion inhibitor conposition of
cl ai m 14 wher ei nit hEheneut radlionr inhidl bas epmpesition efh apy grueceding glaim
present in a L desh1tt &adrehal othlel ﬁz@ﬁa’i-ﬂl ng
corrosi on ||‘|'R}%I[%)i# ﬂ?% '?Tﬁ% % IS prese t -of

50 wei ght pevaresetinirnce fcdmdmnnnglnhg ﬁ—l’t@rpola}'ﬁer gitdé"’ﬁﬁeiel’ﬁ% é?]a’rﬁ)unt
vei ght *per coiE Citired e 2Ce THzS 12’119?’r‘9‘§?’ﬁ%e§3r?2&?§ﬁ”2¥ o el
conpri sing appl yiZhg t @he sipnrosien inhikd rﬁf%’}yné’qef‘lec’f
conposi tion af, gy 91 iRl compr:l.slnq a veh:.cle suitable for
dissolving or dispersing components (a) and (b), present in
a sufficient amount to provide a concentrate composition.

13. The corrosion inhibitor composition of any one of
claims 1-18, further coﬁprising a vehicle suitable for
dissolving or dispersing components (a) and (b) and for
applying components (a) and (b) to a surface to impart

corrosion res:.stance thereto.
14, The corrosion inhx.b:.tor composz.tlon of claim 13

wherein the vehicle comprises an organic solvent or water
and wherein the composition further comprises a film-
forming amount of a film-forming organic polymer.

15. . 'The corrosion inhibitor composition of claim 14
wherein the neutral or overbased salt of an organic acid is
present in an amount of 0.5 to 50 weight percent, the metal
salt-containing corrosion inhibitor other than that of (a)
is present in an amount of 1 to 50 weight percent, the
film-forming organic polymer is present in an amount of 5
to 70 percent, and the vehicle is present in an amount of
5§ to 70 weight percent.

18, A process for inhibiting corrosion of a metal,
comprising applying to a surface of the metal a coating
comprising the composition of any of claims 1-15.



