“Di spersions useful in the Coating of Substrates 1. Field of the Invention
This invention relates to dispersions useful in the -5 coati ng o 0%
.SubStrates, e.g. in pri-mer paints laid down directly on cl eaned steé Y
surfaces of | arge, exposed and previousLyqpainted tanks to prepare them for
reception of a new outer protective or decoratlve pai nt or enanel coat,
reduci ng the need for cleaning. 10 -2. Prior Art Swanson 3, 136, 653

“illustrates a prior art prinmer coating. Krueger 4,156, 678 shows _
hydr oxyl at ed (neth)acb%EBEIE&EEEpHﬁﬁﬁEEsiﬁnG BolGaaldng off Subskratesn the
i nvgnhtion. 15 Krueger's ultimte products, furthernore, nake excell ent
toptmats for tge |n§E Rty Brl rs Si 4,232,090 il lustrates another known
prinmer. Stroll e) shoms hydroxy- |ated acrylic

copol yners and poIy@bﬁérlpvbyﬁngnwrehazes toedhspersbonshasefplepar aheon,

and organgc po CHan a I t resent
|nvent|gon5 tﬁeb%ggggg é?oﬁh8§trgeés EUF %?péﬁihé%0€§1§%§ t"]%%Q;CRIPTICNCF

THE | NVENTI ON 88wn irecﬁlwaf’ercilﬁangtir pheedr suréaces efielapvgeesi on of
metal lic struceupOSedpahHI pubaabuswogaiﬁaée Eé@lasfeéfﬁ#é gpbakpesuch as

steel . Structu gk §£§§ for ng g % all'lc ob ects exposed to
t he weat her EqliFFEPEAPH: PRg® B BBLEE Rﬁ? FCht¥E 9E ?%5%§?§avévery f ew
years. In usuaalptaorleaamemecnatalbedueﬂngathe néedofSreglréanshgwith a

pri ner cogblnggand bRe8rWA LR an outer protective and/or decoratlve coating

of paint or enamet:
Swanson 3, 136 653 illustrates a prior art primer

coating.
Krueger 4,156,678 shows hydrexylated (meth)acrylic
_ interpolymers and polyisocyanates useful in the invention.
15 Krueger's ultimate products, furthermore, make
excellent topcoats for the instant primers.
Simon 4,232,090 illustrates another known primer.
Strolle, et al,'4,281,078 (Strolle)'shows hydroxy-
lated acrylic copolymers and polyester polyols with
_20 methods for their preparatlon, and organic polyiso-

cyanates.
For a full appreciation of the present invention, the
reader should refer to all of the above art.
~ DESCRIPTION OF THE INVENTION
25 A major industriel problem is the corrosion of
' metallic structures, particularly those made from ferrous
metals such:.as steel. Structural steel, for example,
and other metallic objects exposed to the weather




When repainting is necessary, the orginal coatings and any rust nust be
stripped off. Usually, stripping is acconplislied by.sandblasting, a
ocess whicn' is beconing nore and nore undesirable. In sone areas,for
Aﬁ le, it may eventually be prohibi8ed. by l.aw. Wen its use is _
Peromtted,-the sand particles may clog up notors, even when the latter are
protected by tarpaulins or plastic sheets. Sonme structures may be
i naccessi bl e to, equi pment needed for sandbl asting. Environnentalists may
,0bject to the sand and other debris fromthe treatnment,and the sand, in
fact, may cause silicosis. Finally, sandblasting is very expensive, costjing
sonme ‘50-100% nore than the | ess effective hand cleaning. Various attenpt3
have been nmade to reduce the need for sandbl asting but none have been
comrercially successful . Sinple- hand cleaning, while cheaper than

sandbl asting, has, noj proven satlsfa S 1itioon, 2a-

t her ef BPEVLRES Pé‘ﬁf‘?%&pa? EFP58SY h"é ?%vf“;sglg%n%nf ngngi ‘di spersion-

Usgfmei{ﬁ he:ew sugsm; i;nbﬁsﬁhsprmgiceul aahley maalaxms des.tred t?h

reduce the need for san | cor di nvention ere

i s prcﬁﬁlﬂgé‘:& §'tsalﬁ%vﬁ1"'§ éﬂ'gl A&h R%F“%&'s nonﬁiggg %t ed organic

sol ven{:hgg rghaéugggsbrwmvel gha/ofr sk!ccdsatﬁ.v% Qﬂ?ﬂﬁéﬂgf or med

froma ast one ydroxilated net hacrylate or acrylate pol yner or i .
and a
Jylate

pol yneo EcrpdnteNRre®@PPrg 1- 10% by wei ght of pendant hydroxyl groups
nunber average nwhetirepabtnybhgolisSAeddsHaPyi, nthe crginafl a met hac

or acTyl2ifnBe! WIN ady P30t Hul® Hd' 4£Fi15BSA B POLTRILY,
stripping is accomplished by sanablasting, a process whicn :
is becoming'mcre and more undesirable. In some'areas,for
example, it may evenﬁually_he prohibited by. law. When
its use is permitted' the sand particles .may clog up
motors, even when the latter are protected by tarpaulins
or plastlc sheets. Some structures may be inaccéessible to
equipment needed for sandblasting. Environmentalists
may object to the sand and other debris from the
treatment, and the sand in fact, may cause 5111c0515.
Finally, sandblasting is very expens;ve, costzng some-
50-100% more than the less effective'hand'cleaning.

’ Various attempts have been made to reduce the need
for sandblasting but none have beer commercially successful;
Simple- hand cleaning, while cheaper than sandblastzng,
has not proven satlsfactory. The present anentlon,




. polyester, and soluble to the extent of at |east 30% by weight in the

sol vent; and a pignent mxture of which at |east 20% by weight is a (}E)
particul ate i norganic :extender; the dispersion containing additionally a

| anol ate; ‘and the pignent/binder wei-ght ratio of said solids being in the

range 60/ 100- 600/ 100. ‘In this speC|f|cat|Q@P the nethacryl ate or acrylate

polyners and pol ric esters qQken of as "pr.e , and
. the "pigment" ﬁﬁe 4%#3 én@@'“ﬁé?ﬁﬁaﬁ%@efﬁ F?%ifﬁgnﬁqﬁ%é*
P conprise a pol YWalﬂfe Qlﬂk)#ﬂwﬁtﬁi asle Hudt fiac@ieatc@aminigcn)ﬂ ate or a

rgxcess of ai AN la‘%'?'%l@%félﬂﬁ%oﬁét T R el a“" |

f or m of |norgamhhqﬂnﬁa§(ﬁnr lasgding.cal Iy, the extender may conprise
tal c and/ or m caceou Eﬁkﬁgﬁﬁy h Y@y mxture:
may contain up to 5%%“!‘:&:&Qi f carbon bl a qw‘?ﬁéﬂ%& o;%attfme rren%tfloned may
for exanpl e rep F%Hﬁﬁper§ﬂ9“ YF@YSot al  pi gnent
weight. The | arwmﬁwwm Yorgadid s veny wasduzmdi.@tge atThedgwention
al so incl udes tgﬁgfgﬂ;tr cqgg ocqgs whi ch conprises: A n1X|ng
toget her a disp acc i9Vention and a pol yi socyanate in an

-NCO' -OH nole ratio o biqﬂer(fanmeﬂ:ﬁrpu)aualeaqaypnq;hmﬁanmmanadfron1A
.to a substrate; ﬂﬂﬂ%acrylate or acrylate polymer or polymeric

polyester having 1-10% by weight of pendant hydroxyl
groups and a number average molecular weight of
500-10,000 in the case of a methacrylate or acrylate
polymer, or 340-10,000 in the case of a polymeric
polyester, and soluble to the extent of at least 30%
by weight in the solvent; and

a pigment mixture of which at least 207 by
weight is a particulate inorganic extender;

- the dispersion containing additionally a -
lanolate; and

the pigment/binder weight ratio of said solids
being in the range 60/100-600/100. _

In this specification, the methacrylate or.
acrylate polymers and polymeric polyesters will be
spoken of as "prepolymers', and the "pigment" will
include extender desirable in primers.

The binder may comprise a polymer of a
hydroxyalkyl methacrylate or acrylate or a polyester
of at least one dicarboxylic acid or corresponding
anhydride and an excess of at least one polyol.
Advantageously the extender is in the form of
inorganic platelets. More specifically, the extender
may comprise talc and/or micaceous iron oxide.
Advantagéously also the pigment mixture may contain
up to 5% by weight of carbon black.  The lanolate
mentioned may for example represent up to 6.07 by



I n ion further includes a.coating vehicle capable of curing in air at
ro tenperature consisting essentially of an organic solvent and A, an
pargani ¢ polyi socyanate and B. a dispergjon according to the i nvention, the

-=NCO -OH nole ratio in the range 0.1/1.0 to 2.2/1.0. Addltlonally t he
i nvention i nOfed&RE é?fa'?rg? ckerab pkguenty velght r aThe changlateadher ed

thereto the<yx§féghb&yn¢ampt1§§sruaﬁiammmhﬁqugéed form The article may
for exanple conprl ferrous supstr ry. erimposed upon this
cured coati ng, @?/eeaitb‘Fetét %‘bo%%oﬁ?&n‘bg %F]%gs?)‘g%g?Fﬁggl y, the . e
substrate coa!oatgtngcpmsmwﬁinheumptisém one in which a previously £
pai nted netal surfagace é?ﬁ?g Yy cLaping, wre
brushi ng, power td% a %%% Iék%ié]g&@défgﬁv\%c%% iné El‘gl mer of good
adhesion is 49818 Wefitﬁé’ﬁ)r#%rasi”ﬂ}f oganake %nFQEkER!J@O w corrprl sing a
di-spersion aQQﬂméhfghid)6fKﬂJIM@HUIg512UEV1I@-S€C0nd package ("Package 2")

conprising an orthodox soc anatg cross |nk| g agent .. Packages 1 and 2
or in other wor dsrﬁ)‘he ‘THD% H’BBE o# t% a;substrates are ni xed
at the time afndise, and the mxture is applled to the surface-to be

protected by any (‘d)nv rap%schg ngixtt.@e bﬁ:: tBn€$ gﬁ @%&a&x etc. The

priner dries in air v m ni'm z1 ng Ky materia
i's vuIneraMe&hﬁ)%RhﬂtﬁﬁﬁPnJIomnng rapid recoat. This priner can

The invention further includes a coating vehicle
capable of curing in air at room temperature
consisting essentially of an organic solvent and

A. :an organic polyisocyanate and

~B. a dispersion'according to the invention,
the -NCO/-OH mole ratio being in the rsnge 0.1/1.0 to
2.2/1.0.

Additionally the invention includes an article
comprising a substrate carrying adhered thereto the
coating vehicle just mentioned in cured form. The -
article may for- example comprise a ferrous substrate
carrying, superimposed upon this cured coating, a
layer of a second coating.

More specifically, the substrate coating process
may for example be one in which a previously painted
metal surface is hand cleaned'(if necessary) as by
scraping, wire brushing, power tool abrading or the
like, and a two-package primer of good adhesion is
applied, the primer's first package ("Package ")
comprising a dispersion according to the invention |
and its second package ("Package 2") comprising an
orthodox polyisocyanate crosslinking agent. Packages
1 and 2 or in other words the dispersion and the'poly-

C;gégfrnitting the mxture fromB to air-dry on the substrate. The




g

“be used directly as a topcoat but, if only because of appearance, is .
generally a primer for a topcoating of polyurethane, epoxide or the |ike. "
« DETAI LED DESCRFPTI'ON The prepol ymers of Package 1, as indicated, either (1)
hydr oxyl -containing acrylic (i.e., aerylate or nethacrylate) polyners or
(2) Aiydroxyl - cont ai ni ng pol yneric pol yesterLg- They contain 1-10% by wei ght
of - pendant OH grgugs, mﬁth'l.S-G%)preferrgd, ind are sol ubl tgethe ext ent
of at |east 30% DL§ORERBALE ATEnBLXSA B8R LEBcELRPAE ‘Fﬁé’aﬁf’él F&epr epol yners
usable are preremahtyréolﬂEdpﬁlﬁéﬂtub ohegaaefaoeveat?enptoeébfbenbgalIy
ung@at ur at ed pol ypeLi QNONEL on _ i.ch.).s.a st, one
hy§&6Xyalkylpac¥§§ tégg&sﬁggﬁggﬁﬁﬁgﬁé'?hg&hrgﬁ Pﬁéggrk¥$xgr§%ps§g%&ains
2-18 car bons. SuehannEhErBrinerudgihydlnx§érhyernérhaid}Yate,
hydr oxypropyl meh#aehybahg. rB¥IEoRUbYhEh ERLRFCHULEE1 YLl RuYBRELbLe
met hacryl ate and corre po.dln% acrylates_and the [1 ke, Preferred are
hydr oxyal kyl met B2cB9Lat 8adoplieving: 8arid ¥Rreatt heTBLRYPTAMBESaBONt ai n

2-4 car bons, e-gbe_ﬁsé&ddﬂtéétmy|aﬁCﬁytaﬁeoaﬂdbﬁbﬁ 1fkeﬁ1yhbéﬁ1uabcaF |
monomer are,f or SERARRRECe: VLR BeRREADIR F REFREENTRF | AeLOPEPRELRE BEon as
et hyl ene, propyl padyundthane} i epoxideybrsthackikee; conjugated dienes
having 4 to 10 carbon atoms, such gaTR¥iRH 58§ nggggic;hydroqarbons
havi ng vi nyl ene groups, such a styTEﬂE——and-aﬁiY = stituted _styrene,
such as [err]-nethyl rBﬁBPoiYR9anﬂﬁe§F§§?33 » as indicated,
. either (1) hydroxyl-containing acrylic (i.e.,
acrylate or methacrylate) polymers or (2)
hydroxyl-containing polymeric polyesters. They
contain 1-10%7 by weight of pendant OH groups, with
1.5-6% preferred, and are soluble to the extent of at
least 307 by weight in the solvent specified.

' The acrylic prepolymers usable are preferably
formed from two or more conventional ethylenically
unsaturated polymerizable monomers, one of which is
always at least one hydroxyalkyl acrylate or
methacryléte in which the alkyl group contaings 2-18
carbons. Such monomers include hydroxyethyl

- methacrylate, hydroxypropyl methacrylate, .
hydroxybutyl methacrylate, hydroxyoctyl methacrylate
and corresponding acrylates and the like. Preferred
are hydroxyélkyl methacrylates or acfylates in which
the alkyl groups contain 2-4 carbons, e.g.,
2-hydroxyethyl acrylate and the like.




such as di butyl nmaleate; vinyl pyrrolidone; nmethac- 10 rylonitrile and
acrykqQnitrile; esters of nmethacrylic acid and-acrylic acid, preferably
g™ &gt ers having 1-12 carbon atons in the al kyl group, such -as ngthyl
met{h | ate, ethyl nethacryl ate, prgpyl nethacrylate, butyl nethacryl ate,
/! thacrylate 15 . 2-ethyl hexyl “net hacrylate, |lauryl nethacrylate and
t he \Wike, and correspnmﬂloglaethyieascaéimﬂunﬁﬁﬁﬂriﬁeﬂr@%@cﬂﬁﬁéners

Parti cul arI éyj+ acry wi@ﬁl Eﬁ ?r %lg@é@%mggcgyggt e, butyl

nethacrylat acryloni trile, and 20 Vi rrolidone. For

t he purposeﬁpmfexmel¢hvem-nﬁﬂa ange vingilddeane %;epgif?fréfl Scontaing "
at least thy %Eehe, prb??l&h@ @h\daﬂ@ma}lﬁmnomr at Ieast":'i'
one other acrylic nono

2- hydr oﬁyetaﬁﬁt%f%ﬁyl%?%Ju‘iaFS@th&F‘%%eW?g‘[’ﬁ'%r I%ﬁeeig ggﬁg;agﬁal n
| ?LEYL gfé?%ﬁg*%ﬁ}ﬁ%%%%g?scgﬁhaalanﬁ |&mFmaﬁﬁﬂfhyﬂgﬁcazhcnanuavuygene with
20-70% 30'vinyiene GraHRS acRRFl 3908 AT J1I0 i LEcPihsRitutet oTD,
conventi onagtyﬁpéﬁ@;issueneasf a&meﬂuyﬂ.l atydeneit ralkyl ppebeatesyed. The
D oot < Sol e 48 A A eRL AT B60 v AN RO B o b L ofle *ﬁgééi‘iie' and
refl ui«m ;J;nylomntynkel zandoacrylonidnides asterpcef nekbasrylifd
Sesiratee DT AR B S R o o
sol ution, ARy alZagagpqpb§toms in the alkyl group, suc
methyl methacrylate, ethyl methacrylate, propyl
'methacrylate, butyl methacrylate, hexyl methacrylate,
15 2-ethylhexyl methacrylate, lauryl methacrylate and
the like, and corresponding acrylates; or
mixtures of tliese ponomers.' Particularly useful
monomers include Styrene, methyl methacrylate, butyl
methacrylate;_ethyl acrylate, acrylonitrile, and
20 vinyl pyrrolidone. _
' For the purposes of this 1nventlon, the
preferred acrylic prepolymer contains at least three
monomers, i.e., the hydroxylated acrylic monomer, at
least one other acrylic monomer, and styrene. Pre-
25 ferred monomers are 2-hydroxyethyl acrylate, a lower
alkyl methacrylate and a longer-chain alkyl methacrylate,
e.g., ethyl and lauryl methacrylates, and styrene, '
with the hydroxylated monomer comprising at least
6.6% by weight an& styrene, 20-70%.
30 _ The acrylate or methacrylate prepolymer is
© made by-cbnventional methods:-see,'fér eXample, the
Strolle patent noted. The precursor monomers and
catalyst (azo, peﬁdxide) are mixed together in an
organic solvent such as Cellosolve® acetate or
35 ethYl acetate and refluxed until polymerization is



i n-applications to reduce pollution caused: by sol vent. The nol ecul ar wei
Vvh (gunber average nolecul ar weight) is preferably about 4,000. 10
Any organi c sol vent used either for'the p5eparatio’n of the prepol yner or

for~formng a dIS S|on tg%?é} w th shoul d, qQf cour be anh drous and free
f rom hydr oxyl - JRORPBERS  28F Pé'l?&o IR ¥cedve

Cel Ihosol vel[ err] soautba@lslzaﬂcwgityic ?Q@lﬁéﬁt?r and tga! Q:fﬁdt@flt_ nétedﬁ_&bitcs

such as xyl ene are _usa t.are |l ess preferred begause of pollution

pr-6bl ens. To a g Iftﬁ?%nsﬁi‘éﬁgi: gsgd g’ﬁ’b\}&sorpﬁ?%?%gl%“added

t g pi gment netheam'yesftﬂrt tie prhigh-sdbidspsolation Wawadily . 6RH0F% boOXi c

netal s, notably 2 ea pr a . NQEgani c
col oring mata%)erwsg' tésq’r ?g‘pl ronoé%#derggg zi ﬁfé'%g’m (?h,c'pcar%%ﬁf%# 8Farrp
bl ack and, part pcep@ﬂ.lyynea:s ztsweaqeﬁsbnmcoppélcertum ito areducer, an

o cf or ob §°§E;L %'h P 3uqiE BF o1 YEaK, (kMG E T

S weight, with 70% preferred. High concentration of prepol yner is usef@

comercially av hl . li RYRRALS SO eeniar. yeighi)i det es ([ ngnesi um and
-sodi um si | i cat es,palp¥: gi Al silicate, glass, m'ca quartZ); metal s -
(al um num stainless stee ni cke ‘g,-‘a oxi ﬂY ggl ron: and_ xi des,
alunina): Selts (organic &0¥ LxFaRis 59 -0X A Feferred

extender is tal pré g-lacts_ldmbflﬂye: mwnfemf ]iilspek€idn caceous
expens ve. &e”i%m%h' N SFBANISE RERFR1o 8| EVEROER “a'ee& %%%‘ev%s such a8
cal cium 35 carhgdabgydr. bzm:hemsisé atgeneﬁameorgam&lﬁolwkayts mag-
be used. Cellosolve® acetate and ethyl acetate are
15 preferred. Aromatics such as xylene are usable but
are less preferred because of pollution problems.

To a prepolymersolut:onpreparedasaboveor
d:.luted is added the pigment necessary for the primer. This
pigment is devoid of heavy toxic metals, notably

20 lead and chromium, and preferably contains inor;;'an'.ic

| coloring matter such as red iron oxide and zinc oxide,

carbon or lamp black and, particularly as the present campo-
sition is a primer, an extender comprising at least one
relatively inert inorganic material preferably shaped in the

25 form of platelets. Several chemicals are commercially avail-
able in platelet form, e.g., silicates (magnesium and sodium
silicates, hydrous alumimm silicate, glass, mica, quartz);
metals (aluminum, stainless steel, nickel); oxides (iron and
zinc oxides, alumina); salts (organic salts of calcium,

30 barium); etc. A preferred extender is talc (magnesium
silicate) but commerc:.ally available micaceous iron
oxide (metallic black-brown platelets) is equally
effective, although expensive' Heterogeneous roughly
hewn nodular extender partz.cles such as calcium

35 carbonate or barium sulfate can be used, but they



are not as effective as the shaped lanmellar materials. |In the pignent
m xture, at least 20% and usually between 20 and 95% by weight, is a
ar N cul ate inorganic extender. The total conposition of the preferred
et mxtures is given by the following Tablie I: TABLE | Pi gnent

es ' Percentage by Wight Prefgerred (%; Cal ci um Car bonat e

' 0- 90 - 0-90
70 M caceousaFFoH"B(Iaéeeffecc—;'v“?389§he shaped;; 9(5%1 | 5-25
5- 25 5- 25mater1a13;4 Rda lthenp@gméa“t mixture,0-at0leastsR07%, Oetﬁ)

* 14 Carbon BI 100 100 100
+ 100 I n additi onag'%yt Ret“e&“ 020 g’(‘)‘r‘;pogﬁéﬁts? mg,’r?t one’di 8[2anol ate, preferably
bari um | anol Rﬁﬁtipglﬁlﬁ'@l degasmipaekt&g@ eX. This is a corrosion inhibitor

whi ch acts al so agha Eb&ﬁﬂ”boﬁb&@&t&%ﬁtc&ﬂ@h@ﬂ reiaﬁﬁedw € Barium

| anol at e usual,l y enpl Qyed,f or ut: 0% o e total pignent
wei ght (0-4. yres 37@ ﬂ‘tveEfm?’?oll% )EO]' I‘?@'%%%}&s‘ whi ch make up
Package 1 are readlly assenbled W%Bmmurlon of prepolyner prepared as noted
is adjusted 4.0 th lids conlenL... YA ans

anhydr ous n DeREG-ag ' %egg—géﬁEﬁggeiggv
acetate, anCaXwiumrCarbosalted naterial s added therzn-(-)SO The m »ture is
t hen ground o about 1 day in ab Il until a anti al
honngeneousqighsettllng or stable- g%gpg%3|on IS obt % Tablzoll gi ves
some char acﬁ@amemsorrphecpﬂmnt ed~Pack3ge95 mater-r al's, in preferred}|and

most pref er g £afktde | . 5-25 5-25 _ 5-25 14
' Red Iron Oxide = 0~50. 0-50  0-50 14 i
Carbon Black .0=5 .J0=5 . 0-5 . 2 [

| | 100 100 100 100

In addition to the pigment components mentioned,
a 1anblate,”pfeferab1y barium lanolate, is included
in Package 1. . This is a corrosion imhibitor which
acts also as a pigment dispersant and anti-settling
agent. Barium lanolate usually'employed forms about

0-6.0% by weight of the total pigment weight (0-4.2%
total weight of solids).

The ingredients which make up Package 1 are
readily assembled. A solution of prepolymer prepared
as noted is adjusted to the proper solids content,
e.g. ca. 37%, by means of an anhydrous .

-nonhydroxyleted organic solvent as specified, e.g.
Cellosolve acetate, and the various solid materials
added thereto. The mixture is then ground for about
1 day in a ball mill until a substantially
homogeneous nonsettling or stable suspension is
obtained._ Table II gives some characteristics of the
'pigmented Package 1 materials, in preferred and most
preferred cases.



" 7 TABLE.I I

Bi nder Weight Ratio.) * 213/ 100 PVC (Pignent Vol une 15- 65%

42% Concentration) % Vol . Solids 45- 82% 50% % W .

Sol i d§ 55-92% - . 67% *Here B (the: binder) includes only
t he prepol yner. 10 Package 2 m@y be a solution in an organic

solvent of a po
4,156, 678, espe
t hese conpounds

rati.o - NCO - CH
di ssol ved i nSan
aromatics can b
m xture i s gene
Packages are gi

Preferred 30 PﬁB

15% 60%
W. Solids _
- 10

Most - Preferred Preferred P/ B (Pignent i«

| yi socyanate as di'scl UBRBLENIXI above- nentione Egtént

cially at.col. 2, |ine 37, @ gh.col . 3, Ling Sone of
_ 15 are known as Desnndurgf 4 ggdd andurggELreadiﬁy

avgarl abl e comrepy/ml (pigidnquidee useful here. The polyi socyanate of Package
2 i used with Bbrdbydwexghat rdtpokpol yneeigfidackage 1 in 20

JL L, 0-2.2/1 with 1/1-1.1 being prefgred. It 'is
%ﬁ&éa ﬁggﬁPif o s the 3Pe§§%§ner but’, g?é%e-sone

t he nol e

e
e tol eFOREFPSEF A ¥s0l ve[err] acetate/ ethyl acetate/xyl ene

gyl engbdids 25 (69/ 23/ 8%682/i ght). D&0& on t-he m xed
veﬂwén gggkgslll:'TABLE 11 Pr ef er ned

58PT0F# %00/ 100 123100 PVC

33% % Vol . Sol i ds 45% 80% "50% %

*Here B sthecphinder) incluges only the prepolymer.
' Package 2 may be a solution in an organic

solvent of a .

polyisécyanate as disclosed in ~ above-mentiocned

patent 4,156,678, especially at col. 2, line 37,

. through col. 3, line 18. Some of these compounds

15

20

are known as Desmodurs® and Mondurso;

readily available commercially and quite useful

here. . ' |
The p?lyisocyanate of Package 2 is used

with the hydroxylated prepolymer of Package 1 in

the mole ratio -NCO/-OH 0.1/1.0-2.2/1.0, with

1/1=-1.15/1 being preferred. It is dissolved in an

25

30

35

organic solvent as is the prepolymer but, since some
aromatics can be tolerated, a Cellosolve® acetate/
ethyl acetate/xylene mixture is generally émployed
(69/23/8% by weight). Data on the mixed Packages
are given in Table III: ' '

TABLE III .
_— : Most
_ . Preferred . Preferred
"P/B* .. 50/100-400/100 143/100
PVC L 15%3~-60% 33%
$ Vol. Solids - . 453-80% . 50%
% Wt. Solids . 50%-90% 67%

*Here the binder includes polyisocyanate
as well as prepolymer.



-*Here t he bi nder includes polyisocyanate as well|l as prepol yner. 8 Wen _
S\ desired to use the present coating conposition, it is nerely -
%3ary 'to nmx the two packages and apply the nmixture‘to the prepared

¢e. Although the mxture dries ragdly inair, it-will 5 remain

SORL iently fluid for tion, with a viscosit | ow abput
1000 cps, for up to ab&&{g% hbuts. de Isﬁ%éjne?%]usﬁnfrhﬁj %FB% GR3EE0Par |y
a rr?t allic &gdmcfgﬁ.e;oe;a,n e ;psoineeee.gr b;eéé%sl@ryseat it gene th&s rous -
. surfaces, of irao st 10 ca rea y,;pe coate A rus
surf ace, forpq"e% eﬁ‘i’éﬁc?%f ‘a Eg ’é?ﬁoﬁ’ﬂa’ﬁ%%c?s O
i nproved wi tztntmﬁgmed:hcé mf tgre alﬁew lzfmpmm ahsa;b.e Ios.nt de.}m direct|
on a previous alnted.surfa N 3NV € tural stee ers,
15 steel %I| %%%g “&%ﬁﬁ&’:.e’blgggsfi gfo%e%é?%ﬂ:%%?‘ S é Fuc sEﬂetc
are easily mmmesllby bedopr abens: ]ﬁq:nnlqas,oﬁcranpbd:da;abmytof t he
conventi onal s_such_a I n e 0 brush.
The prlner(ﬁ %bld?? §ﬁ3§£2i gﬁfgl%é?%g gﬁ#ﬁ}%gié%fgogZS[erﬂ
and is then mmliorsuppltre&a.omaaf hm@mhectpdobycthhﬁe pesentThe super-
| nposed coa gggﬁg | Sg g c urethane
such as L&r?ier {) or egggﬁg s %}é % adr)g * 61','l s?rs%réeét%jﬁes desirabl e
to accel ®Y atqan eeadidlyohebepaded - sdtmﬁé snatrgero AT etamplelarly in
tcolfl weat hemdug %&?I‘yabguhﬁhddweﬁﬁ@lﬂ%@ﬁ pér%%cé‘qyent i onal
ertiary am nes such
Y mercved Wlth lmproved cleanlng. The przmer can
also be put down dlrectly on a previously palnted
surface. In any event, structural steel girders,
15 steel oil storage tanks, pzpes,_steel sheeting for

ships, trucks, etc., are eas:.ly protected by the

primers. _

_ Application can be by any of the conventional
means”such as'spraying'where permitted, rollers or

20 - prush. The primer dries rapidly in air, e.g., in
about 5-8 hours, at 20-25°C, and is then ready for
applrcat;on of the other protectrve coat. The super-
1mposed coat can be of usual commeércial varieties, |

- e.g., acryllc urethane such as Imron® or epoxide

25 such as Corlar@.

It is sometimes de51rable to accelerate the
reation between isocyanate and hydroxyl, particularly
in cold weather or when a quick-drying shop primer is

: needed. Conventional tertiary amines such as N,N-

_30 dimethyl dodecylamine; N,N,N',N'-tetramethyl-l,3-butane
diamine; N,N,N',N'-tetramethylethylene diamine; tri-
ethylamine; N-ethyl morpholine; etc., or organo-metallic
compounds such as stannous-octcate, etc., can be used.
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“30 di net hyl dodecylamne; N,N,N , N -tét "_r anet hyl - 1, 3- but ane di am ne;
N, N, N, N -tetramethyl ethyl ene diam ne; tri- ethylam ne; Nethyl norpholing;,
«etc., pr organg-netalli'c conpounds such as stannous octoate, etc., can be
used. 35 | 9 For the purposes:of this igvention a mxture of di-
butyl'tin dilaurate (DBTDL) and 1, 4-diaza(272,2)bicyclo- octane (DABCO,
triethyl enedi anifey the pusposas SHicthiy isvenkiomlae mixense) of Bie ni xed.
catal yst is pref s r o] e1Paly; abe 23R 1o~
pol yest er pol yolt%c %ﬁén?giggr?ﬁ%:t gén%%{"?éa%ﬁ.%’t hi rlg pag%éigé. a}I.n Fhe °

al ternative enbaitpame (PABES ;i rhmimthinlenediapinglydas beepr spiiahactery
Package 1 is rep, ol ol v, s catafidde 19 W bl
hydr oxyl groups.(%‘gdﬁ%ﬁéggeg%eﬁ%ﬁ%&ed g!rl% 1rtru'a gd c&sua#y S from avy

di car boxyl i c aciaflidedrsaepayatiedss tatkhe podyisecyenaheand PALYBRLERA i c

acids and the Ii#égz] et Lf é’rtg)‘%g?{ irBANGM PE PadNaykiced

by a branchi ng p%?goéa{ggéﬁ‘ as s"‘t)ral' met hy Q?ﬁng%g'%gj_gr pent aer t_%'rai tol"is

preferred but not necessarytd THe REFeENdtigeasamoddment Rt fifed by the
~mole ratio of thQnVE&EQ@rﬁ”ttﬂl@%Wyaerﬁliﬁpgﬁ:e%olﬁi&|o:§nP_H.&k§g@f

- nmonocar boxyl'i ¢ agl_ds, e. q., bf zolc acld, may 20 _be used if desired (to

~defunctionalize soff ﬁf@%@&ﬂ 3?36&)3?9 FRELRESBPLYRY pol yester sWa&d have

about 1-10%3y weeplent hyehntaetl Groups. ThEhei pedydsters amproired281078)

shows a usabl 0 ter . Wthean [ glr f . .

"The pol yester 2532:%0%%0 i's lg%%%%&’ed and ﬁgBT“i g&%‘%@%%yﬁﬁ?ﬁl fox
anhydrides, where they exist) such as the phthalic
acids and the like and an excess of monomeric
glycol. Branching as produced b‘Y a branching

15 polyol such as trimethylolpropane or pentaerythritol
is preferred but not necessary. The degree of
branching is determined by the mole ratio of the

. ingredients as shown in Example 3. Small amounts
of monocarboxylic acids, e.g., benzoic acid, may
20 be used if desired (to defunctionalize some hydroxyl
groups). The resulting polyester should have

- about 1-10% by weight of pendant OH. =~ ° -  The cited
' Strolle patent(4281078) shows a ..  usable polyester
polyol.. with an M, of 340. .° . : The polyester

25 polyol is packaged and applied like the hydroxyl-
 acrylic prepolymer above and with similar results.
It is found in practice that the polyester aspect
of the invention can give a sdméwhat higher con-
centration of solids than the acrylate.
30 . EXAMPLES |
There follow some examples illustrating
the practice of the invention. Unless otherwise noted,
in these examples all parts, proportions and percentages

35
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a¢rylj c prepol yner above and with simlar results. It is found in practice
/t he pol yester aspect of the invention can give a sonemhat hi gher con-

cenfration of solids than the acrylate. 30 © EXAMPLES -
There, foll ow sone exanples illustrating the practice of the i nventi on.
Unl ess otherw se noted, in these exaﬂﬁ?es all parts, proportions and

per cent ageérSSln tgxms eofnwedght eindtemperaturesperiai ldegrees degrees

centigradeg - %q A.. Hydroxylated Resin. A hydroxyacrylate 5 polyner

was prepare re ux (ca. 145-155[err]) in Cellosolve[err] acetate from

prem xed styrene (31.5%, ethyI_Eggmggij!ate (31.5%, lauryl nethacrylate
(A2

(25.09% and 2-hydroxy thyh ‘@J_ Wity ty Xp?rf%;&&?r&?fg@éate as i

catal yst. Theproduct was a . sot-ution oxyacryl ate
polyner5ofBﬂkymgmﬁﬁéﬁtPG#R?QQ#rﬁheﬁeﬁiuﬂthﬁxuiﬁﬁslSEH)46@0 Vis 2500

cps; - OH = de 113580 Bre®@Daghatidn- €56 Br ﬁﬁﬁ e 5tdledn %6@3{ %G)g Wi th

Cellosolve[err acetate (18.609 and acet?ate hd pi gnent

| (45.599) amihbk re8EBACKIRAhe of 3k 4° ’Bb% mla@tfeféhweréa@e ByRn
consi st of srfge Mf&é@kg&% oAl %éﬁ%tezm .4)d8y{ e 23%4@% Yo pxi de

(14.28% and carbon (2:06% “furnace black),. The corrosion ibitor is
bari um | andeetateARb cﬁﬂﬂi&at;nu@heapscduetnwnsdaaﬂw%n$¢lmﬁsogether for

about 18 h%wfﬁéfbﬁiéfr@ﬁ@Sﬁy&%ogygcg&hﬁtéT@diymer of the
composztlon determined by the monomers:- Mn =
'4000; Vis = 2500 cps; -0H = 1.76%.

' - P DlSpé:Slon. Re51n of A (27.91%) ls '
diluted with Cellosolve® acetate (18.60%) and
ethyl acetate (6.04%), and_p;gment (45.59%) and
corrosion inhibitor (1.86%) were added thereto.
Pigment consist of the extender talc (69.38%),

. zinc oxide (14.28%), iron oxide (14.28%) and
carbon (2.06%; furnace black). The corrosion

- inhibitor is barium lanolate. All of these
materials are mixed and milled together for about
18 hours to a fineness of 0.5 mils. This
process_férms a stable brown'dispersicn: Solids =
67.0%.

15

20

25 C. Crosslinkinq'Agent.' A mixture of.
polypropylene glycol (49%), trimethylolpropane (8%)
and toluene diisocyanate (43%) were reacted together
during reflux in a nonaqueocus solvent mixture of
xylene/CelloSolVe@ acetate'(70/30) under a nitrogen
blanket. An lsocyanate-termlnated prepolymer of |
about 75% gravimetric solids was obtained with an
average -NCO content of about 9.4% based on solids.

| | This'p:epolymer was further diluted with
ethyl acetate to yield a final composition of 58.14%
solids in a solvent blend of Cellosolve® acetate
(17%), xylene (40%), and ethyl acetate (43%).

30
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process fornms a stable brown dispersion: Solids = 67.0% 25 : C
Crosslinking Agent. A mixture of.. polypropylene glycol (49%, .
trimet hybol propane (8% and tol uene diisocyanate (43% were.reacte

toget her during reflux in a nonaqueous solvent mi xture of

xyl ene/ Cel | osol ve[err] acetate (70/30) unger a nitrogen 30 blanket. An

i socyanate-term nated preppl yrhe Q@ispleyioRSYEoBAGnEithe cxddsls Was

obtai ned with gn _average -NCO copntent of ,abqut 9. 4% bhased on splids. This

prepol yrrer s FARTRE TEE R v HOEPH P XaR, tasE e T, 1 @ Vetvme

?2%55| ti Ion of -r?&()?%ﬁ?oﬁ.il:m meo{(_tel(llz,?h:esﬁedti@?ﬂ}ﬂsplmsfr] a]fc:e}sat ed-

_ , Xyl ene and ethyl.acetate D .The dispersion o and .
t he cross- Iin&%%QQ£ﬂ§%n%ﬁt ?%éﬁikgdsgégéﬁth%|¥%%\é%lﬁ%??%ﬁ?0 of four.

to one (4t 1?, (r(en:pdms \e2| fusalile spotbifelrpodanexcesisucs itwe;t?b-}ﬁotfgz) use

as a pain a . £ Ls 0 -

hours during \Al?l(:’zén ?}orquer#f&#ugﬁ%@%égd%%%o%é?&??ﬁe%eta\é&gr%é, r'% I on of

.the two pol ynefanthen @eing « reaghionepf tbepswoi polymekse conponents

| eads to incregsy %ﬁngﬂ . g1 ahi ed by an

I ncrease in vigégggfﬁﬂt tinﬁ%ﬂ?@ﬁggg%ﬁ%i%g?gﬁb?EE%L ble %ei. The

t wo- conponent SPMPORERitEed- el &R ringreaRing ppajpuesicomelesular hot
rolled stegh (6&§l§h¥gllgcc%§1ﬁ4mof Ht’-iﬁf‘&‘d SiACréadeYihi Yiskbisglegess of 2 to 3

mls.. 15 Sinult neouisﬁ, pane) s e sanme, substrate were pré- pared by _
appl yi ng cormePetimatedy exrpdnqing 1a3n iRsQtubBlegel-as wel | as two- package
epoxy/ pol yam de netal priTie Stwo-tbmpone tipr imaxmined nas sdesbe ibed| s

was sprayed onto 4" x 12" hot rolled steel (AISI-1010,
16 gauge) panels to a dry film thickness of 2 to 3 mils.
15 Ssimultaneously, panels of the same substrate were pre-
pared.by app1ying-commercial red lead oil-alkyd metal
priﬁers-as well as two-package epoxy/poljamide metal
primers to the same dry £ilm thickness. The pénels
were air dried at ambient temperatures for seven days
20 and were then coated with a urethane enamel to 2 mils
dry film thickness. These painting systems were sub-
jected to accelerated corrosion testing in a salt fog
chamber controlled at 95'% 2°F using an aqueous 5% |

sodium chloride solution. This test is well established

25 in the industry and is based on ASTM B-117 method.

After 816 hours' exposure in the salt fog cham-
ber, the painting system using the commercial control
red lead oil-alkyd primer had developed severe blister-

10 ing and rusting on the face of the panel. The commer-

cial control epoky/polyamide pfimer system showed face-
blistering at 1000 hours of exposure, while the two-
component urethane primer system showed no face=-
blistering after 2300 hours of exposure.
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Nair dried at anbient tenperatures for seven days 20 and were then
cpap@d wth a urethane enanel to 2 mls dry fi:lmthickness. These painting
FoNs were sub- jected to accelerated corrosion testihg in a salt, fog

chamber controlled at 95 2.[err] using an aqueous 5% sodi um chl ori de
solution. This test is well establishk? 25 in the i.ndustry and is based on
ASTM B- 117 method. After 816 hGigmpfgpPgsure in the salt -fog cham ber, the
pai nting systemusing the co 1trol red | ead Olgkﬁ%ﬁég prinmer had
devel oped severe bl &t-er A DYARAHVICEYIAES cROLEBEF W@ S M nel . The

comer - cigk §ANEkamp3 go_»gy,/@@eﬁml '%ﬁerfm_rsaygbﬁel/wtd face- bli st_er![ ng*’
at 1000 hours, of exposuy.e, Il e the tw-.c nent urethane primer systew
showed 'no ?ﬁEEQCEV'5554%%?%%%(QEEEﬁﬁF££%F§9g?g¥§§8§§ﬁ§ . 12 Exanple 2
A. A hydr oxgegliket weightharatics wasie2528420/38xarpied 4exddept that the
styrene/ et yLsngbB@cryrate/lauryl met hacryl at e/ 2- hydroxyl ethyl 5 acryl ate:

- weight ratTma wa "25/20/ 307 -OH = 4.4% [err] .= 4000. B. A brown

di spersion was prepaBsd @ hnowixadjspersioueyast prepared &8 riinvf Exanple 2

A was subs#&%ﬁbg‘% plgxcept that Ghe Desgpduskeekhmpheo2 @& wygsolids . -

solution o i phat'1 ¢ "pol yI'socyanate prepol yner ~com nercialized by
Mobay Chensshstisnged.was diluted to 53.6% solids with ethyl acetate for

use inxmn- junctione thddifoditEtl-P55PE" 988 BITHP Sotuion
of an aliphatic polyisocyanate prepolymer com-

' mercialized by Mobay Chemical Corp., was diluted to
53.6% solids with ethyl acetate for use in con-
junction with the primer prepared in Example 2 B.

15 _ D. Pour volumes of the dispersion of -
Example 2 B were mixed with one volume of crosslinker
of Example 2 C. This primer, together with commercial
control metalfprimers such as ePoﬁy/polyamide as’

- well as several red lead and oil primers, were

20 applied to 4" x 12" panels of hot rolled steel
(AISI-1010; 16 gauge). These panels had been
previously exposed to the elements for nine months
for rusting and sﬁbsequently cleaned with a wire
brush to simulate actual field conditions in the

25 industry. These primed panels were allowed to dry
for a week and then coated with a u:ethane-enamel.

_Thesé systems were evaluated by salt spray testing
as in Example 1 D. The system based on the urethane
primer of this invention showed no face-blistering

30 after 2100 houré'of exposure. All the other systems
started blistering at a 768-hour check and showed
failure due to blistering at the 1250 hour check.

| | Example 3 = :
A. A polyester was prepared by reacting
35 under reflux in ca. 3% xylene, pentaerythritol,




15 .. D. Four volunes of the dlsper5|on of Exanple 2 B were mixed

with one vol ume of crosslinker -of Exanple:-2 C. This prinmertogether with
comerctal comtrol netal primers such as epoxy/polyanide as well as sever
red lead and oil primers, were 20 applied to 4" x 12" panels of hot rolle
steel (AI'SI-1010; 16 gauge) . These panel3 had been previously exposed to .

the el enents fhngvie wthné@peﬁufll gayead, su.l@m&mﬂm caepded Wth a
Wi re brush to%ﬁg o%étbyu‘?’é %?elggco d%até..lgons 13 3:25 i ndustry. These
pri med panel s y r K with a

té)r_(et,,l_h?nelega.na:iati'maez/é@sbéhz -84 c0gdaby2t.ed by!wmgspva/ testing as in

appl e e e.r 3 s invention
showed no face% '%%"gér‘frrgfgs Pﬁ&gglﬂg ﬁ%&%g 0 éx?;;mthaé} é&AII t he ot her
syst ens staitét@nmenatamelgr%ched&lﬁ&ur Thecbatch siasvspdled ke due to
blistering at I A er prepar ed
goe #&ﬁer qdfre ?&Eu ed Nefkn %ﬁgﬂ Scathte:” RYNGH & 49§,

by reacting 35 un X_1n.ca. é ene, pentaerythritol,
‘benzoi ¢ acid, ¥ yAeid Naepfit f +88-acid, phthalic anhydrl de and

adi pit acid in the rml e gat §) g,tgg,ﬁe%;_g 54.41%4,,,@/529% e igyp wa

‘continued with renpval of wate terrperature reached 215.

The (t))atch was RGNS ABEE %? “ﬂllf‘ﬁgﬁﬁe&"vﬁt I#lé‘ﬁ%ﬁssa&aft #e Solids
s B ste;ﬁw@ 2805, o ol o magey g oo
resin as pr epab¥%r 6 13 b At Logo;yeQ acetate (16 83%), tal | _
(33.66%); zinc oxide (Kadox 515) (6.93%); red iron
_oxide (6,93%); furnace black pigment'(Reven 500)
(1.00%); ard barium lanoclate (1.98%).
15 C. A crosslinker was prepared by diluting
Desmodur E-21, a 100% solids polyisocyanate pre-
polymer available from'Mobey.Chemigal Corp. to 75%
solzds with xylene.
D. The dlsperszon of Example 3 B was
20 blended with the crosslinker of Example 3 C in the
weight ratio 2:1. This primer was sprayed together
with contxol-commerciél red lead and oil/alkyd metal
primers over pre-rusted hand/wire brush-cleaned 4" x
12" steel panels as described in Example 2 above.
25 After drying, these panels were coated with the
same urethane enamel and placed in Florida at
5° angle from horizontal facing south. ‘After -
six months of exposure, the commercial red lead
and oil/alkyd primed system.had\developed con-
30 siderable blistering. The urethane primed
system of this inventiqn'was in immaculate
‘condition. |
Example 4
A series of tests were made on the mixed
35 primer of Example 1 D to determine. the effect of



D99 ; CBIIosoIve[érr]"acetate (16.83%; talc.(33. 6696. zi nc oxide

(Ks 515) (6.93%; red iron oxide (6.93%; furnace black pi gnent (Raven
- 500) (1 009 ; and barium |l anol ate (1. 98@6 15 . ~C. A cross]inker
. was prepared by diluting Desnodur E-3} a 100%solids pol yi socyanat e pre-

" pol yner avaj fro I | h xyl ene. D
The. di sper sF%gggﬁs ?ﬂ%ié‘% bl engeag‘eag'ﬁé%he&scérézss él nker of

. Exanpl e 3 ca;hutyétmel@maaunate:xnnwnh)sabonﬁeanﬂasnssxuyed together with’

- control nfﬁﬁ zg¥%f§ t I'S q@\Lrp rusted

~ hand/wire b ﬁ Feane 4%&1 é¢£pan sqggggggﬁrlbeﬁflﬁegggnple 2 .

~above. 25 A@@@PléﬁyW#ge ed kP 2822888 RRIREIFEAZMiNe urethane

' enanel gnd QAQCQQaggrEbp@gkggi 5 angle fromhorizontal facing south. After
si x nmonths of . exposure t he connerC|aI red Iead and ﬁl|/F|K%§bprlﬁEd system

had devel oped con- -30 hedé%i‘iﬁ‘% BFime% Ya§. T¥pEhgre d system of

this inventiyapisas cata Icﬁrﬁ:mtioﬁs.Examine &e%ese:aﬁs of tests
~ were made o theag§xed 35 .priner o0.det er.mi,ne. t he ef fect of

14 catal yst iy SRS sﬁﬁ?kéha*y ﬁgﬁﬁsmﬁéﬁﬁﬁﬁn i dilaurate
(DBTDL) al ope mad bﬂe@&lanqurEitrmrfﬂMhapplecay.benew ami ne (DABCO. The

T SSeeaRnR e AR A S5 ol Rep AL O v measured
? applicator blade was hand drawn. - When. the primer
films were tack free, they were overcoated with a
. commercial polyurethane enamel and a commercial
epoxy/polyamlde enamel, resnectlvely, both containing
15 = high levels of strong and potent solvents. The
primer films were not attacked by these strong
solvents, and the enamels drred out flawlessly and
at hlgh-gloss levels.
The effect of catalyst on the fllm cure
20 is reflected Ln the tack-free time and the pot
life summarlzed in Table IV:

" TABLE IV
_'Catalyst*' |
- {3DBTDL/3DABCO) Pot Life - Tack Free
25 None 48 hrs 4.5 hrs
0.05/0.00 8 hrs 16 hrs 3.25 hrs
0.05/0.06 L 6 hrs - .~ 2.45 hrs -
0.10/0.00 6 hrs 2.45 hrs
. 0.10/0.06 . 3.5 hrs 2 hrs
30 0.10/0.12 1.5 brs 1.5 hrs

* 3 Catalyst based on resin solids.
The catalyst level of 0.05% DBTDL/0.06%
DABCO based on resin solids of mixed primer of
- Example 1 was used to"spray a few structural steel

35 I-beams and crossmembers in a chemical installation



™

vari.ous.catal yst concentrations. Filns were cast fromthese sanples-on- T x4,
¥ 7" glass plates with a 10 m |- clearance Bird filmapplicator in 10
accordance w, th ASTM D-823- 53 except that the applicator-blade was hand
drawn. \Vhen the priner filnms were tack fjgee, they were overcoated with a

wn. 5¢¢; :
commrer ci al pol yuret hane ‘enane] .and_a_¢o rcial epoxy/ pol yam_ de en | ;
respecti vel 5 %GFh 656t ail¥ Mgt ‘f'n?bﬁ Eggel mpe tr‘{vﬁé ﬁﬁ?@ﬁ@ﬂm
sol vents. The'pgoi Fard.i | Nex€moreingt tnékﬁd'ihﬁ_e-rt hese sicongreel wiid s, and
the enanels dried out .fl esEIy andT_gt hig -%kpﬁ}sédaev.el s. The effeqgt of
catal yst on t he“PF 20 *% 231 FREREVER MEFR SOPRRESHT t he
po{life summarurethanel &namdl widibl éxcs¥llantl yaistl(CHEERY/ &pPABEO) Pot

0. 05/0.00 5 2% e pogtie a5 shege, comperriylids excesdeg Q110

2.45 hrs 0. 10/ 0ag0eight~hour avdwk shift. 2.45 hrs 0.10/0.06 °
3.5 hrs 2 hrs 3@ 0. s1 3 1.5
hrs *.% Cat al yst -based on(%'rreaéf‘ll nt%o %dé.gsql%gscéft allfsthrgesv%?g%édo%%'

DBTDL/ 0. 06% DABbetwesad SO LR EW0+32.38°R) xetopoatalystkanple 1 was = -
used to spray Lr dpbea CH@% m@{ in a chem cal
i nstall at-ifg %%g¥gaét B%%W_e@gy%%(% Ef‘aFI ﬂ?%gﬂggﬁgr g:?ﬁ're éad dropped _

0.05/0.06 ratio is desirable; and between 10-30°F
(-12.22-1.11°C), the 0.10/0.12 ratio is desirable.

The words '"Cellosolve", "Desmodur"”, "Mondur",
""Dabco", "Corlar", "Imron" and "Raven" appearing in the
15 foreg_oing description are registered Trade Marks.

20
25
30
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"to -4[err]. Next norning the primer was tack free and cured hard. It was

shift. Fromthese results it is consi:dered that, between 50-100F

‘'t ffenjovercoated with comercial urethane enanel with excellent results and
' - 5-ance. The pot life at these tenperatures exceeded an ei ght-hour
%K

' (10-37.78[err]), no catalyst is needed;-bétween 30-50F (-1.11-37.78C), the
10 O'OS/OfQ5h& -éo_is desirabl e; and bet'ween 10-30[err]

(-12.22-1. 11]-€ “the 0.10/0.12 ratio is desjrable. The words
" Cel | osol ve" L+ Deshpttable "dbspr¥sionhncen ankypdra¥s, | nron” and "Raven”

appearing in

ﬁ&ﬁg@é&éﬁ&t&@&&goéﬁéﬁiép&épﬁeafe¢6ﬁeaﬁa§ﬁ%dairadasuhrks.
30 35 -16-%§% | VB: . %é A sta
R are s

nonhydr oxyl at

ydr ous

tg disggrsion in an an : ~
nBOLER8 PR ng at | east 55% by weight of solids

20 25
e

of : a binder fornes bindent formed Spemhytir bagstt edenbydrorylatedor acrylate

pol ymer or pal

niAEu bR B e ERtpE0 é%}gfﬁgﬁ?*ﬁéﬁ%%ﬁe?ﬁa?he“ZSQSXXL a

groups and a
nmet hacryl ate
pol yester, a
sol vent; and
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polymer, or 340-10,000 in the case of a polymeric
polyester, and soluble to the extent of at least 30%

by weight in the solvent; and

a pigment mixture of which at least 20% by

weight is a particulate inorganic extender;
| the dispersion containing additiomally a

lanolate; and |

the pigment/binder weight ratio of said solids
being in the range 60/100-600/100. - o
2. A dispersion of claim 1 wherein the binder is a
polymer of a hydroxyaikyl methacrylate or acrylate or
a polyester of at least one dicarboxylic agid or
corresponding anhydride and an excess of at least one
polyol. . :
3. A dispersion of claim 1 or claim 2 wherein the
extender is in the form of'g}ganic platelets.
4. A dispefsion of any one of claims 1 to 3 wherein
the extender is at least one of talc or micaceous
iron oxide.
5. A dispersion of claim 1, 2, 3 or 4 wherein the

pigment mixture contains up to 5% by weight of carbon

black.

6. A dispersion of any one of claims 1 to 5 wherein
the lanolate represents up to 6.0% by weight of the
total pigment weight. '

7. A dispersion of any one of claims 1 to 6 wherein
the_lanolate comprises barium lanolate. '

A,



wei ght .ratio of said solids being in the range 60/100-600/100. 2. A

di spersion of. claim?t wherein the binder is a polyner of a hydroxyal kyl

met hacrylate or acrylate or a polyester of at |east one dicarboxylic acid

or “correspondi ng anhydri de and an excess ®f7at | east one polyol. 3. A

di spersion of ¢ ain1¥hgr cLa%nlg mhergin t he extendﬁi hs in the form of -
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the extender is at |Aastmdrdngf together ai dispeusionoonforngeone. of A

- dispersion of Co3hihk 12¢9370kad %g&gﬂswgaaaw% ghXLHeg/CaR! ai s up L0
Sn bl 3ck. 2B S f C

¢ the dispersion containing additionally a |anolate; and the pignent/bindezzégo

5% py wei ght of ~carbon 0 ger L on of ‘any one o ains1to5
‘WhErein the Ianvpéﬂerﬁgppegﬁnps1dé-pot9._9@_}~Qéight of the total pignent
weight. 7. A dispeggi Oapﬁflyif% eRe Afixeleb"Erdm! & EoaekabatirAeel;anol ate
conprises barium | anol ate. -17- 8. The substrate coating process which
conpri ses ‘A niﬁPﬂg t oget her a dispersion of any one of clains 1 to 7 and a
pol yi socyanat e in anC.NCperfiittihg thei nistufelftoft Botd. aLt-AryBonappl yi ng
the m xture fromA t0; trate; and C. permitting the mxture fromB to
air-dry -on the ghﬁs%ggggiﬂgg’ A coating vehicle capable of curing in air at
9. A coating vehicle capable of curing in air at
room temperature consisting essentially of an organic
solvent and | | o |
- A. an organic polyisocyanate and

B. a dispersion of any one of claims 1 to 7,

the -NCO/-0H mole ratio being in the range
0.1/1-0 tO 2.2/100- ..
10. An article comprising a substrate carrying
adhered thereto the coating vehicle of claim 9 in
cured form. .
11. " An article of claim 10 comprising a ferrous
substrate carrying superimposed upon the cured

coating a layer of a second coating.
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r oom/t exper at ure consi sti-ng essentially of an organic solvent and A an
*organi ol yi socyanate and B. a dispersion of:any one of clainms 1 to 7,
t he 3 -CHnole ratio belng|ntherange01/10t022/10 ¥0. .An

- Aanticle conprising a substrate carrying_adhered thereto the coating vehicle.

of claim9 in cured form 11. An arti cllé=of claim10 conprising a ferrous
substrate cagpyi ngAs&pablaEPdiRpetzdon 16 @crc@i-df‘a(iﬂié ReLtth |@V@ImO0f a second

coating. [err A sta sion in dance with cI im1l
subst anti al | §L§§tﬁé"%éﬁ}l}éff Gﬁe?‘&&gﬁ’% =3hed,in RESRDI%E. 13, A
process in acher Ea:ampl‘alst.h cl ai m 8 subst ant ially as herei nbef ore descri bed*

i any one 0§3t he Exg %%erel nb‘efdﬁ \ﬁ‘fp'c(ila% rg accor dance with L

claim9 subsfanitia escrl ed I'n a% one of the Exanpl es.

" 15.  An art subgtantégadwdaﬁcminbgfarm fescnibedadin Any %emeﬁe. nbef or e
~descri bed i ngpRYy ERB@pYkst.ne Exanpl es.

14. A coati.ng vehicle in accordance with claim 9

B cubstantially as hereinbefore described in any one of
the Examp].es. ' : : -
15. An article in accordance wi.th claim 10,
substantially as hereinbefore described in any one of
the Examples. :
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