1 TITLE PAINTABLE PRI MER SYSTEM FI ELD OF THE | NVENTI ON The present

i nvention relates to a paintable priner systemparticularly for 5 use in
the coating of surfaces, including but not limted to, thernoplastic
pol yol efin surfaces, netal surfaces and conposite surfaces. The invention
also relates to paintable priner systens suitable for applying to a

pol yet hyl ene surface. BACKGROUND OF THE | NVENTI ON Coating is typically
used to inprove an article's durability, dorrosion 10 resistance,
visibility and appearance. Exanples of materials that require coating
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15 - pre-treatment of the material.

TPO's such as polyethylene, polypropylene (PP), polystyrene (PS),
thermoplastic elastomer (TPE) or ethylene-propylene rubbers have steadily grown
in use as a material of construction for a large array of consumer goods. In
particular, polyethylene (PE) is used in the manufacture of toys, containers,

20 packing films, household appliances, and in particular, the automotive industry as
it exhibits the primary properties of being relatively inert, flexible, impermeable
to water vapour, light weight, durable and is produced at a relatively low cost.

However as PE is non-polar, it is reluctant to accept a coating of paint or
decorative print coating. Most paints are polar, and thus require a surface with

25 some degree of surface polarity before they can adhere to it ‘with any degree of
desirable adherence. Conventional approaches to this problem have had limited
success.

One approach to enhancing the paintability of a TPO surface or substrate
is to subject it to physical or chemical etching. For example, the outside surface of

30 PE water tanks are cither lightly sanded or flame treated to remove the waxy,
glossy surface prior to painting. Alternatively, the TPO surface or substrate may
be irradiated with a plasma. A variation to this method is taught in




“be irradiated wth a plasma. A variation to this nethod is taught in 2
JP59114039A2, whereby a priner is applied to a non-vul cani sed rubber
substrate and dried prior to irradiation. Wile generally effective, these:
" methods are conplex in nature and are nore difficult to control in terns
of quality and consistency across the surface. In addition, these

techni ques are generally nore 5 expensive than other alternatives. Another
approach is to apply several priner coatsato a TPO substrate. Wile such
primers are generally recognized as effective over short durations, they
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15 have been to modify the physical and/or chemical properties of the TPO per se
(e.g. as taught in WO 9325617). This can be achieved either by blending the
thermoplastic polyolefin with other thermoplastic polymers, or by grafting
functionalised groups to one or more polar groups along the polyineric backbone,
While this approach has been successful, it is complex and can only be applied to
20 existing substrates at the time of manufacture.
Metals and composite material.s, including but not limited to metals and
composites used in the auto, marine and aviation industries, also require coating.

OBJECT OF THE INVENTION

Accordingly, it is an object of the invention to provide a paintable primer

25 system suitable for applying to surfaces which overcomes or alleviates one or
more of the problems of the prior art or provides a useful commercial alternative.
SUMMARY OF THE INVENTION

Until now, known primer compositions have achieved only partial and/or

extremely short term paint adhesion to surfaces such as thermoplastic polyolefins,
30 metals and composite materials. The present invention is predicated upon a novel
paintable primer system with adhesion suitable for use on various thermoplastic

polyolefins, metals and composite materials.




pai ntabl e prinmer systemw th adhesion suitable for use on various

t hernopl astic pol yolefns, netals and conposite materials. 3 According to
a first aspect of the invention there is provided a dispersion conprising:
a thernoplastic polymer, a phthalate ester of a Cl-C6 al kylated aronmatic

al cohol, 5 a surfactant and further conprising one or nore conponents
selected from the group consisting of: a metal carbonate, a white netal
oxi de, an alkaline earth netal salt of a @9-C20 aliphatic fatty acid, 10 a
solvent, a rust inhibitor, and a | ower alkyl nethacrylate polyner. In a
first enmbodi ment of Aderding sta fispagiect dfahé awenticd e ITBEAASIN @b rsi?ﬁ" ymer
Is an ethyl nethacryl ate polyner. 15 In a second enbodi nent of the first
aspect the di sF8P®I'8H8conprises a thernoplastic polymer, a phthalate ester
of a CI-C6 al kyl ate ks |, a netal carbonate, a white netal
oxi de pignment, an a%kta %faggﬁﬁﬂ%n%?al salt of a CO- C20 aliphatic fatty
acid, a lower alkyl arpbthatate gstertofa fpdCeratylated sufbaciestioland a  sol vent. 20
In a thi rg enbodi mantm(%f t he ir%t@ asgect t he di spersion conprises a :

t her mopl askic pol ymBSridetasy apd further eomprising: ong armarg ceRreneatssalceted e ¢

al cohol , a WhiHeqrb® ednsRYghgSE Pi grent, a surfactant, and a solvent. In a
fourth enbodi nent of the first aspect the dispersion conprises a

t her nopl asti c pérefatsarbopatpht hal ate ester of a Cl-C6 al kyl ated aromatic

al cohol, a 25 I rbonate, a white nmetal oxide, an al kaline earth
netal salt of %%_@&e é’%c%hatic fatty acid, a | ower alkyl nethacryl ate
pol ymer, a surémaikalivic, cafth adtal #lt of RO.C3 dliphitid @Ry Réior . In a fifth

enbodi nent, of thei first aspect the dispersionis inasolidform 1In a
sixth enBdi mehtol¥f he first aspect the dispersion is in a solid

a rust inhibitor, and

a lower alkyl methacrylate polymer.
In a first embodiment of the first aspect the lower alkyl methacrylate
polymer is an ethyl methacrylate polymer.

15 In a second embodiment of the first aspect the dispersion comprises a
thermoplastic polymer, a phthalate ester of a C;-Cg alkylated aromatic alcohol, a
metal carbonate, a white metal oxide pigment, an alkaline earth metal salt of a Co-
Cyo aliphatic fatty acid, a lower alkyl methacrylate polymer, a surfactant and a
solvent.

20 In a third embodiment of the first aspect the dispersion comprises a
thermoplastic polymer, a phthalate ester of a C;-Cg alkylated aromatic alcohol, a
white metal oxide pigment, a surfactant, and a solvent.

In a fourth embodiment of the first aspect the dispersion comprises a
thermoplastic polymer, a phthalate ester of a C;-C alkylated aromatic alcohol, a

25 metal carbonate, a white metal oxide, an alkaline earth metal salt of a Co-Cyp
aliphatic fatty acid, a lower alkyl methacrylate polymer, a surfactant, a solvent
and a rust inhibitor,

In a fifth embodiment of the first aspect the dispersion is in a solid form.
In a sixth embodiment of the first aspect the dispersion is in a solid

30 granulated form.

In a second aspect there is provided a primer comprising the dispersion of

the fifth embodiment of the first aspect and a primer solvent.




- 30 granulated form | In a second aspect there is provided a priner
conprising the dispersion of the fifth enbodi nent of the first aspect and a
prinmer solvent. 4 1In a first enbodi nent of the second aspect the priner

" conprises a conponent selected fromthe group consisting of, a | ower alkyl
met hacrylate polyner, a Cl-C6 ketone, a Cl-C6 ester, a phthalate ester of
a Cl-C6 al kylated aromatic al cohol, a hal ogenated pol yolefin, and a
polymeric plasticizer. 5 In a second enbodi nent of the second aspect the
primer further conprises a conponent selected fromthe group consisting

of : an al cohol, a thgr soRkaSkbsdinRal ¥ I ' I Licate
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C2- 06 al kene and a MiafplrtRaipREt tBerd i@pro¢id®h ipRiniet doMpHiNAL &sbRent, a lower

15 alkyl methacrylate polymer, a C;-Cg ketore, a C1-Cs ester, a phthalate ester of a
Ci-Ce alkylated aromatic aicohol, a polymeric plasticizer, a halogenated
polyolefin, the dispersion of the second embodiment of the first aspect, the
dispersion of the third embodiment of the first aspect and the dispersion of the
fourth embodiment of the first aspect.

20 In a fifth aspect there is provided a primer comprising a solvent, a lower
alkyl methacrylate polymer, a C;-Cg ketone, a C;-Cy ester, a phthalate ester of a
Ci-Cs alkylated aromatic alcohol, an alcohol, a thermoplastic polymer, a
polyhydroxy magnesium silicate derivate, a silicon dioxide powder, a polymeric
plasticizer, a halogenated polyolefin, the dispersion of the second embodiment of

25 the first aspect, and the dispersion of the third embodiment of the first aspect.
In a sixth aspect there is provided an adhesion promoter comprising an
aromatic hydrocarbon, a co-polymer of a C,-Cy alkene and a vinyl ester and a
chlorinated polyolefin.
In a seventh aspect there is provided a method of manufacturing a primer
30 including the steps of:

mixing a first primer solution in a first vessel;




In a seventh aspect there is provided a nmethod of manufacturing a priner

30 including the steps of. mxing a first prinmer solution in a first

vessel; 5 mxing a second priner solution conprising the solid dispersion
of the fifth enbodi nent of the first aspect in a second vessel,; mxing the
first prinmer solution and the second prinmer solution together to formthg
primer. 5 1In an eighth aspect there is provided a nethod of manufacturing a
prinmer conprising: mxing a first prinmer %olution conprising a priner
solvent and a | ower al kyl nethacrylate polymer; mxing a second priner

sol ution conprising mifig @sek@idopemersdThided : O, &P : ter of
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first enbodi nenformfthe prémei ght h aspect the second prinmer solution conprises
t he di spergi on of t second enbodi nent of the first aspect, and the

di spersi on“of the t hitd} b asneehthersris pryidedrasnethed of manifacturing aqminer
enbodi nent of t&%ﬁsg@h aspect the second priner solution conprises the
di spersion of the second enbodi nent of the first aspect, the 20 dispersion

of the third enbodi meixingod firsteprimar sblusiop eompaisitg tahprigles Pav&it A 1dvhe
In a ninth aspect of the invention

fourth enbodi fhe first aspect.

there is pr ovr%gﬁddgneﬁ%atcﬂﬁﬁepwm%ati ng a surface of an article conprising:

coating the surface mking al se€ordGiRedr QBIUBLP BRthKsi hes i ect...and 25

: coating tﬂ? surfa}}céhe with the Eri mer ofu t he fﬁ%uﬁéae%?é?ﬁgh?’%ﬁp'?ﬁéﬁ?r?rst
aspect. |1 a t&mhthalate sster efieteCs gllylaged atonatimalachdlcaral the aispersikint df thére

primer of the RaGeNd:as@ect.

mixing the first primer solution and the second primer solution together
with a C;-Cs ester, a C-C; ketone, a primer solvent, a polymeric plasticizer, and a
halogenated polyolefin to form the primer.

15 In a first embodiment of the eighth aspect the second primer solution
comprises the dispersion of the second embodiment of the first aspect, and the
dispersion of the third embodiment of the first aspect.

In a second embodiment of the eighth aspect the second primer solution
comprises the dispersion of the second embodiment of the first aspect, the

20 dispersion of the third embodiment of the first aspect and the dispersion of the
fourth embodiment of the first aspect.

In a ninth aspect of the invention there is provided a method for coating a
surface of an article comprising:
coating the surface with the adhesion promoter of the sixth aspect; and
25 coating the surface with the primer of the fifth embodiment of the first
aspect.
In a tenth aspect there is provided an article coated with the primer of the
second aspect.
Preferably, articles for coating with the dispersions, adhesion promoter,
30 and primers of the invention comprise thermoplastic polyolefins, metals, or

composite materials.




"Preferably, articles for coating with the di spersions, adhesion pronoter,
30 and prinmers of the invention conprise thernoplastic polyolefins, netals,
or conposite materials. 6 As used herein, "paint", "painting" and

" “painted" is neant a coat, covering or decoration using a liquid mxture,
usual ly containing a solid pignent in a liquid vehicle and is used as a
decorative or protective coating and that which fornms a thin dry film when
applied to a surface. 5 As used herein, "l@w nolecular weight" is nmeant the
sum of the atomc weights (International Atom c Wights) of the atons in
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conprises a lis . al.e s_does not include those elenents solely, but
may wel |l incl udgen %I‘ﬂ‘gﬂd "gﬁgﬁ‘?@ﬂg & 4564 25 ¢ decarptivper Aotgetiverpasting pry thet wﬁ@h
present inventi fyrmseshiel@sy filin ¥hBO¥HlicP® Ni@Plke Priner system which binds

to surfaces with high bondjng s‘t‘rength. Apart from cleaning, the priners of
15 the present i nvenff dsedbereis: “Ipwduilearlamyeiphtd-is mesantthatsunf oft the agunifcace t o
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manual mechani sm~ s as scouring,
application of gmmsadiesi on pronoter followed by a priner containing one or

nore dispersions is table f.or ﬁ%‘?tgl ication to PE, PP and other plastic
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. still proyiding suitable adhesion. The invention provides one more
~di spersi oh$ or 2pgitatys dhat gemprisss a listefi obgtients doeainbt inblnda fpseckates sslopt i n

formul ating ei tggl?;nggv@‘,eillri@g%l&e@dp%g]epe%nsen%gf??gge(&wO/ 9020, or third 180/9103

chi p, a nunber bsti agen sed. 25 It is understood that

the di spersions are manufact ur edDETAMED FIOR |iquid, solid and/or
sem -solid (e.qg. res[ih(r?l) form. The c onents can, be m xed and processed

QNpo,
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15 the present invention do not require any pre-treatment of the surface to be coated.
To further improve the high-bonding strength of the primers a manual
mechanism, such as scouring, may be used. Advantageously, application of an
adhesion promoter followed by a primer containing one or more dispersions is
suitable for application to PE, PP and other plastic substrates and metals. The

20 primer may be applied to PP, other plastic substrates and metals without the need
for the adhesion promoter whist still providing suitable adhesion.

The invention provides one or more dispersions or solid dispersion
“chips”. It will be appreciated that in formulating either a first 180/9101, second
180/9020, or third 180/9103 chip, a number of substituted agents may be used.

25 It is understood that the dispersions are manufactured from components in
liquid, solid and/or semi-solid (e.g. resin) form. The components can be mixed
and processed into a solid “chip”. The dispersion may be provided as a product in
a solid “chip” form, other solid form, a semi-solid form or a liquid form.

All examples provided below are non-limiting and provided for guidance.

30 It is appreciated that each of the components can be varied within 30% of the
stated amount, more preferably within 25% of the stated amount, more preferably

within 20% of the stated amount, more preferably within 15% of the stated




Al'l exanpl es provided below are non-limting and provided for guidance. 30
It is appreciated. that each of the conponents can be varied wthin 30% of
the stated amount, nore preferably within 25% of the stated anmount, nore
preferably wthin 20% of the stated anmount, nore preferably wthin 15% of
the stated 7 anount, nore preferably within 10% of the stated anmount and
even nore preferably within 5%of the stated anmount. A person of skill in
the art readily understand that when varying the percentage of one or nore
conponent the percentage of the other components 5 nust be varied
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al kyl at ed ar omat b

al c s preferably butyl benzyl” phthal ate
sui tabl e comrerp(‘?’yé‘?eir’ya évgql?tﬁﬁ‘f‘t&f T){ﬁ?!l'cb’éh&‘?‘led ammﬁicai@hol and a surfactant.
Santicizer(r)160, a K of .surfactants be
(r) %b}h@(ﬁ}laﬁuﬁ 9 gﬁﬁﬂ%g anl)" ‘tl h\éﬂ{lbﬁ%ytlc Jellu#‘| OS¢, p%lymlgF an abI y

. used. The, surfactant nay be catlonl oni ¢ or non-
the surfald ant 3% thermenlpsisi Rolwuer ofor a?rliulosudbnmve.n Tlﬁrﬂlaﬁloﬁﬁsﬂld/pélyiﬁer of a

gl ycerol ester ui t abl the syrfactant is
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For nul ati on ThbulgiatpePrefeably ahmmno@msmxpo%}nﬁ& ﬁoeam.% Adgdld | 'b%?}ﬁ‘
a white netal oxide, Fkaline

conponents 25,3y ar bonat e,
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i5 Eastman Chemical International Limited.

The phthalate ester of a C;-Cy alkylated aromatic alcohol is preferably
butyl benzyl phthalate, A suitable commercially available buty] benzyl phthalate
is Santicizer®160, available from Monsanto.

A variety of surfactants may be used. The surfactant may be cationic,

20 anionic or non-ionic. Preferably the surfactant is a cationic surfactant such as an
amino derivative of a glycerol ester of a long chain fatty acid. Suitably, the
surfactant is tallowpropane diamine dioleate.

Supplementary Components for the Dispersion Formulation
The dispersion formulation may also comprise additional components

25 such as a metal carbonate, a white metal oxide, an alkaline earth metal salt ofa
Co-Cyo aliphatic fatty acid, a lower alkyl methacrylate polymer, a solvent and a
rust inhibitor, '

The metal carbonate may be any metal carbonate, e.g. carbonates of

lithium, sodium, potassium, magnesium, and calcium. Preferably the metal

30 carbonate is calcium carbonate. The calcium carbonate may be provided in the

form of hakuenka cc manufactured by Shiraishi Kogyo Kaisha, Ltd., available in
'Australia from Chemipias P/L.




"The netal carbonate may be any netal carbonate, e.g. carbonates of

lithium sodium potassium magnesium and calcium Preferably the netal

- 30 carbonate is cal ciumcarbonate. The cal ci um carbonate nay be provided in
t he form of hakuenka cc manufactured by Shirai shi Kogyo Kaisha, Ltd.,
available in Australia fromChemplas P/L. 8 If a white netal oxide
pignent is to be used in the dispersion it nay take the formof any white
nmetal oxide, e.g. oxides and di oxi des of z§nc, manganese and al um ni um and

white "d-block” nmetal dioxides. Suitable nmetal oxides include titani um

di oxi de such as the tfwhiteitdl vxRédidadh & t 7%@}@ JSfro
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copol yner or an acrylic polyner. Suitable acry

from the Paral oftelt#y carmdhe?| entadgoarioid adidniflan akalineséanth ﬁa%taanld-efelﬁfbl
comrercially av arﬁgksea F;wrlal 0|lg(r) B72, Plexigunm(r) N743 and PI eX| gun(r)
N742 are suitable ar a l%\U('llS ‘B72, Plexigun(r) N743 and Pl exi gun(r) N742

are available f rom’lFP&hmw@ﬁ‘Ih!ﬂq& @hacrﬁ@te[b(ﬁﬁ%ﬁ rmgaﬁmﬁ,ﬁﬁ{ gpgyw,@egal an

-~ LP65/12 is, al so,a. suitable pol is avail able from

TKG D 6427% Dartietugthacslatepy aanleaPrs @f avlmea@llwl fm@haondgms@eawm By i a
P/L. 20 Sol vent=%vseelaq@1eqs fn;éam ?%&ﬁ%bﬁé tﬁe qhy&0! al %or@ﬁ gl ycol

derivative or | ow nol ecul ar vvel fes baséd
but anones and m@lwmﬁ@m@seﬂmlymbtbawhtt IadyméreThc)lmnhlkyBuieﬁﬁhiyla,te (hlgamgpl vent

i | df b k hyl
et one oyl | CATERNE BoBRER s Ebclinet R0 oR st Byt chaihisl 3 idue

sol vent is net pylymethiyhy b25seleeted oo the Pivtloids @h@tmex@&?@rfh&ﬁhy Ifikdpihd OF may
be any r’reltjal hgﬂé& lglhosp llt e selected from
e’commercially available Paraloid® B72, Plex1gum® N743 and Plexigum®
N742 are suitable. Paraloid® B72, Plexigum® N743 and Plexigum® N742 are
available from R6hm GmbH & Co., KG D-64275 Darmstadt Germany. Degalan
LP65/12 is also a suitable polymer and is available from R6hm GmbH & Co., KG
DD-64275 Darmstadt Germany and also available from Degussa Australia P/L.

20 Solvents selected from solvents based on a glycol ester or a glycol
derivative or low molecular weight (C;-Cg) ketones based on propanones,
butanones and pentanones may be used as the solvent. Suitably, the solvent is
selected from one or more of methyl iso butyl ketone, methy! ethyl ketone, ethyl
acetate, ethanol and isopropyl alcohol. Preferably, the solvent is methyl ethyl

25 ketone or ethyl acetate.

The rust inhibitor may be any metal hydroxy phosphite selected from an
alkaline earth metal hydroxy phosphite compound and metal tannates and metal
derivatives of phosphoric acid. Preferably the rust inhibitor is a zinc hydroxy
compound such as Nalzin 2. Nalzin 2 is available from Rheox Inc. Co and

30 distributed in Australia by ISM P/L .

First Dispersion Formulation (180/9101)




al kaline earth netal hydroxy phosphite conpound and netal tannates and
nmetal _derivatives of phosphoric acid. Preferably the rust inhibitor is a
zinc hydroxy conpound such as Nalzin 2. Nalzin 2 is avail abl e from Rheox
Inc. Co and 30 distributed in Australia by ISMP/L . First D spersion
Forrmul ation (180/9101) 9 The first dispersion conprises a netal carbonate,
a white netal oxide pignent, an alkaline earth netal salt of a C9-C20
aliphatic fatty acid, a thernoplastic pol%ner, a |lower alkyl nethacrylate
pol yner, a phthalate ester of a Cl-C6 al kylated aromatic al cohol, a

surfactant, and a solhedistalispeesiordeamnpiiteech metadavRnal af Whitdhstal tdxdaTet al
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comer ci al ?y aval l dble White RCL 575. Preferably, the white netal oxide is
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wei ght of the ' | r.ahl ite nmetal oxide.i resent
at 6.33 parts lgsfb%@\gig 3%1{% of Vtgﬂg/e%f E%Zrag?c%st%r% esmé}r‘g?}g&?“t%ﬁgmﬁlﬂﬁfﬁaﬁgeearth

metal salt of &e®BECAB.225iqpHal3i2y5f mirtsybyaweighi of teadispesos IHBFAbR fRiHly €Nt
nmor e
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el vzen 3ot Bl oy S0l ol 8 AT R
t hermopl asti c pesfeyatdy, the whiteseetal britiee pre2ed Tbtweeg 1594 Gnd31063 puvsVi ght  of
the 15 weight and even more preferably between 6.963 and 5.697 parts by weight of the
dispersion. More preferably the white metal oxide is present at 6.33 parts by
weight of the dispersion.
Preferably, the alkaline carth metal salt of a Cy-Cag aliphatic fatty acid is -
calcium stearate present between 0.455 and 0.245 parts by weight of the
20 dispersion, more preferably between 0.42 and 0.28 parts by weight, more
preferably between 0.385 and 0.315 parts by weight and more suitably, is present
at approximately 0.35 parts by weight of the dispersion.
Preferably, the thermoplastic polymer, is cellulose acetate butyrate,
present between 2.782 and 1.498 parts by weight of the dispersion and more
25 preferably, between 2.568 and 1.712 parts by weight. Still more preferably, the
thermoplastic polymer is present between 2.354 and 1.916 parts by weight of the
dispersion and preferably still, is present at 2.14 parts by weight of the dispersion.
Preferably, the lower alkyl methacrylate polymer is Plexigum® N743
present between 2.782 and 1.498 parts by weight of the dispersion. Preferably, the
30 lower alkyl methacrylate polymer is present between 2.568 and 1.712 parts by

weight and more preferably, between 2.354 and 1.916 parts by weight of the




“dispersion and preferably still, is present at 2.14 parts by weight of the
di spersion. Preferably, the |ower al kyl nethacrylate polyner is
~Plexigum(r) N743 present between 2.782 and 1.498 parts by wei ght of the

di spersion. Preferably, the 30 |lower alkyl nmethacrylate polynmer is present
between 2,568 and 1.712 parts by weight and nore preferably, between 2.354
and 1.916 parts by weight of the 10 dispersion. Preferably still, the
| ower al kyl nethacrylate polymer is presepy at 2.14 parts by weight of the
di spersion. The phthal ate ester of a Cl-C6 al kyl ated aromatic al cohol is
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- the ketone is present at 8 parts by wel I Spersion cond
" Di spersi o For n Q22 1386/093?Q)m12(bymgl§elf¢hmmﬂpapen sMore mofepitlpds a

whi I h I ht hal a f
Co- 0o ol kyl at o Beanars eseEhork bl AP0 B340 (Lt W e oty s

descri bed abovmeseﬁrtdjeawml lehendMOlHSB ﬁﬁ&& dy @¥igheanti e Mork prétblaBRy 4M
di oxi de present parts by wei ght of the dispersion.

" ? V\ESI’] 32.5 an
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of the dispersion. Still

15 96 parts by weight of the dispersion. Preferably, the ketone is present between
3.36 and 2.24 parts by weight and even more preferably, between 3.08 and 2.52
parts by weight of the dispersion. Still more preferably, the ketone is present at
2.8 parts by weight of the dispersion.

Second Dispersion Formulation (180/9020)

20 The second dispersion comprises a white metal oxide pigment, a
thermoplastic polymer, a phthalate ester of a C;-C alkylated aromatic alcohol, a
surfactant, and a solvent all as described above.

Preferably the white metal oxide pigment is titanium dioxide present
between 32.5 and 17.5 parts by weight of the dispersion. Preferably, the white

25 metal oxide pigment is present between 30 and 20 parts by weight and more
preferably, between 27.5 and 22.5 parts by weight of the dispersion, Still
preferably, the dioxide is present at 25 parts by weight of the dispersion.

Preferably the thermoplastic polymer is cellulose acetate butyrate present
between 8.45 and 4.55 parts by weight of the dispersion and more preferably,

30 between 7.8 and 5.2 parts by weight of the dispersion. Even more preferably, the
thermoplastic polymer is present between 7.15 and 5.85 parts by weight and still

preferably, is present at 6.5 parts by weight of the dispersion.




preferably, the dioxide is present at 25 parts by weight of the dispersion.
Preferably the thernoplastic polyner is cellul ose acetate butyrate present
bet ween 8.45 and 4.55 parts by weight of the dispersion and nore
preferably, 30 between 7.8 and 5.2 parts by wei ght of the dispersion. Even
nore preferably, the thernoplastic polyner is present between 7.15 and
5.85 parts by weight and still preferably, is present at 6.5 parts by

wei ght of the dispersion. 11 Preferably tlhe phthal ate ester of a C-C6

al kyl ated aromatic al cohol is butyl benzyl phthal ate present between 2.08

and 1.12 parts by weP@Rirabdy thd @hthaiafPeyi&! &N, ande t peen
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e
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Preferably the dspetsiam i s present between 4.94 and 2.66 parts by weight of
t he di i on. Mor I.tably th ol vent i resent between 4.56 and 3. 04
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: 6 P y g e

sui tably e solvent is present at 8 parts by weight o I"'Sper si on.
Pref er abl § t he SWENARht!S JBRISPT desvespth andt fig pattst bnewveighthanat mofirably
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3.42 parts by weight of the dispersion. Still more suitably the solvent is present at
3.8 parts by weight of the dispersion.
Preferably the solvent comprises methyl ethyl ketone, ethanol and
isopropy! alcohol. Preferably the methyl ethyl ketone is present between 0,78 and

20 0.42 parts by weight of the dispersion. More suitably, the méthyl ethyl ketone is
present between 0.72 and 0.48 parts by weight of the dispersion and even more
suitably, is present between 0.66 and 0.54 parts by weight of the dispersion. Still
more suitably, the methyl ethyl ketone is present at 0.6 parts by weight of the
dispersion.

25 Preferably the isopropyl alcohol is present between 1.56 and 0.84 parts by
weight of the dispersion and more preferably, between 1.44 and 0.96 parts by
weight of the dispersion. Even more preferably, the isopropyl alcohol is present
between 1.32 and 1.08 parts by weight of the dispersion and still preferably, is
present at 1.2 parts by weight of the dispersion.

30 Preferably the ethanol is present between 2.6 and 1.4 parts by weight of
the dispersion, Still more prefel:ably, ethanol is present between 2.4 and 1.6 parts
by weight of the dispersion and even more preferably, between 2.2 and 1.8 parts




“weight of the dispersion and nore preferably, between 1.44 and 0.96 parts
by weight of the dispersion. Even nore preferably, the isopropyl alcohol
is present between 1.32 and 1.08 parts by weight of the dispersion and

“still preferably, is present at 1.2 parts by weight of the dispersion. 30
Preferably the ethanol is present between 2.6 and 1.4 parts by wei ght of
the dispersion. Still nore preferably, ethanol is present between 2.4 and

1.6 parts by weight of the dispersion andzeven nore preferably, between
2.2 and 1.8 parts 12 by weight of the dispersion. Preferably still,
ethanol is presgpiyedint 8f Pldlspeion"BictM I ' T e
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di spersion, nore preferably between 2.628 and 1.75
15 the type described for the first dispersion formulation. In the third dispersion

formulation the thermoplastic polymer is preferably present between 2.847 and
1.533 parté per weight of the dispersion, more préferably between 2.628 and
1752 parts per weight of the dispersion, and still more preferably between 2.409
and 1.971 parts per weight of the dispersion, and even more preferably in an
20 amount of 2.19 parts per weight. '
The third formulation also contains a lower alkyl methacrylate polymér ,
preferably Degalan LP65/12 . In the third dispersion formulation the lower alkyl |
methacrylate polymer is preferably present between 2.847 and 1.533 parts per
weight of the dispersion, more preferably between 2.628 and 1,752 parts by
25 weight of the dispersion, and still more preferably between 2.409 and 1.971 parts
per weight of the dispersion, and even more preferably in an amount of 2.2 parts
per weight of the dispersion.
The third dispersion formulation also contains a phthalate ester of a C;-Cq
alkylated aromatic alcohol of the type described for the general dispersion or
30 ‘chip’ formulation above. In the third dispersion formulation the phthalate ester
of a Ci-Cs alkylated aromatic alcohol is preferably present between 1.209 and
0.651 parts by weight, more preferably between 1.116 and 0.744 parts by weight,




25 wei ght of the dispersion, and still nore preferably between 2.409 and
1.971 parts per weight of the dispersion, and even nore preferably in an
anount of 2.2 parts per weight of the dispersion. The third di spersion
formul ation al so contains a phthalate ester of a G -C6 _ al kylated aromatic
al cohol of the type described for the general dispersion or 30 "chip'
formul ati on above. In the third dispersion formulation the phthal ate ester
of a Cl1-C6 al kylated aromatic al cohol is peeferably present between 1.209
and 0.651 parts by weight, nore preferably between 1.116 and 0, 744 parts
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di spersion. Additi oxggltg%rétﬁé&?ﬁ% da%c?l éBgtragFoﬁ fog%{?ﬂ}l g?i c‘?:t??ﬂp?ci’rsél? a rust
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Still more preferably, the solvent is present at 2.0 parts by weight of the
dispersion.
Additionally, the third dispersion formulation comprises a rust inhibitor as
described in the supplementary components for the dispersion formulation above.
20 Preferably the rust inhibitor is zinc hydroxy phosphite present between 3.25 and
1.95 parts per weight of the dispersion, more preferably between 3.0 and 2.0 parts
per weight of the dispersion, more preferably between 2.75 and 2.25 parts by
weight and still more preferably at 2.5 parts by weight of the dispersion.
Primers
25 One or more of the above dispersions may be incorporated into a primer
for application to a surface.
General primer
The percentage amounts given for the preferred components of the primer
formulation are the percentage amount in the final primer formulation. |
30 The general primer may be used in the ma.nufécture of specific primers,
¢.g. a white primer, a metal primer, and a plastic hi fill primer as discussed below.

When the general primer is used to manufacture a specific primer it is understood




“Primers 25 One or nore of the above dispersions may be incorporated into a
primer for application to a surface. Ceneral priner The percentage anounts
given for the preferred conponents of the priner formnulation are the

" percentage anmount in the final prinmer formulation. 30 The general priner
may be used in the manufacture of specific priners, e.g. a white priner, a
nmetal prinmer, and a plastic hi fill prinmer as discussed below. \Wen the
general priner is used to manufacture a spgcific prinmer it is understood 14
that the conponents of the general primer are mxed in the amounts

specified for {RedReREHBhedtd HIBE Wri LJIRES gal | ed .=Whit e
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pol ymeri ¢ pl astbecipphied mndetal, bahmis bahpebite elajalabéd dther RofpRisHb ktdrAR, Pr i mer
conprises a prinmer, solyent used as, a suspending liquid or vehicle of the
primer. A suitabl EPFPNRTMEAPEREIR an aromatic 15 hydr ocar bon.

Preferably the aromghi gghuslr : | r o) I | :
. Preferably the aromatic hygrg’ggﬁ;gﬂ Iﬂéogﬁpﬁ%pggks&ﬂg{eh ’%Hg u %‘%gﬂ@ﬁ%ﬁgﬁ
" Preferabl iﬁot he pseferbly ewmiprisat a pgmer sdeant, abetoealhy38ethaaty Bt Selphert A€ pri ner,

more preferabl E nd_24.% of 1he.priner r ref.erabl y between
33 and 27% of c%ghﬂé%?oé)l\ré?aengf %‘gﬁg[ers? ipﬁha ereggeﬁpggéﬂ'glay‘yg#e%g%ag alF%?é?i’pari ner .
20 Preferably tpolyniepicyphdstitizeteil\wialvgdat@bpotyleib. 05 % of the priner, nore

preferably between %5.8 d 17.2 % of the prinmer, nore preferably between
23.65 and 19.35 % OfcfPRRIYpthe REimes famppisss Hprimep selventatsey agee SEP&ARDT t he

primer. liquid or vehicle of the primer. A suitable primer solvent is an aromatic
15 hydrocarbon. Preferably the aromatic hydrocarbon is selected from xylol and
toluol. Preferably the aromatic hydrocarbon comprises both toluol and xylol.
Preferably the primer solvent is present between 39 and 21 % of the primer, more
preferably between 36 and 24 % of the primer, more preferably between 33 and
27% of the primer and still more preferably at 30 % of the primer.

20 Preferably the toluol is between 27.95 and 15.05 % of the primer, more
preferably between 25.8 and 17.2 % of the primer, more preferably between 23.65
and 19.35 % of the primer and even more preferably at 21.5 % of the primer.

Preferably the xylol is present between 11.18 and 6.02 % of the primer,
more preferably between 1032 and 6.88 % of the primer, more preferably

25 between 9.46 and 7.74 and even more preferably at 8.6 % of the primer.

Preferably the primer includes a lower alkyl methacrylate polymer as
described for the general dispersion above. Preferably, the lower alkyl
methacrylate polymer is present between 9.1 and 4.9 % of the primer, and more
preferably, between 8.4 and 5.6 %. Preferably still, the lower alkyl methacrylate

30 polymer is present between 7.7 and 6.3 %, and even more preferably, the lower
alkyl methacrylate polymer is present at 7 % of the primer.




Preferably the xylol is present between 11.18 and 6.02 % of the priner,
nore preferably between 10.32 and 6.88 %of the priner, nore preferably 25
between 9.46 and 7.74 and even nore preferably at 8.6 % of the prinmner.
Preferably the prinmer includes a | ower al kyl nethacryl ate polynmer as

descri bed for the general dispersion above. Preferably, the |ower alkyl

nmet hacryl ate polynmer is present between 9.1 and 4.9 % of the priner, and
nore preferably, between 8.4 and 5.6 % Pfeferably still, the | ower alkyl
met hacryl ate 30 polynmer is present between 7.7 and 6.3 % and even nore
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7.44 and 4.96 % of the pri nér,gglﬁcjéﬁgnz@eﬁidggﬁog@éggﬁ?ﬂg’éﬁhmﬂég g‘.“%gl‘éa/tﬂfde 5.58 %
of the priner. ast mathyhsthyl ke@nerReieferaily yethyd tisoybutyketbit il préehOb@weén

present at 6.2 ¢%:0f ;t riqer. .Preferabl tE | ethyl Kketone is present
bet ween 21.19 asné)g%t;% &%ﬁe ﬂ@ebﬂ‘%#’f%%g& %@’F"e“r‘aﬁf"?n éearnttle 56 and
13.04 % of t hepriniereind radte prEERblyBRVEPORY ah@tWBeR K%nd3rifef Skt §5:e% Of

: the prinmgr, Still eferably the nethyl ethyl ketone Is present at

re

- 16.3 % oft% he B’E"lf%nﬁ?’s‘ﬁ yiieo Putybkstons e prepenis 6.2 e plithe primeCl- C6 ester based

on nethyl, ethyl, ' | | & ar.e,l ecul ar
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wei ght acetates such as di et hyl et ate. e
Cl-C6 ester esthemrimernmpret preferabbt batecen F2.56 endib3.94 % be (el priceremidanodes
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preferably, betethghetBd kéonaiprd@ndst 1%3 Rroghies mhther, still, the Cl-C6 ester is
pr esent 21.6 % the prinmer. Preferably, 'a phthalate ester of a Cl-C6
al kyl at eg ar omat i Cqél}ecmpr Qgg‘erably includes a C]'Cﬁ ester based on methyl, ethyl,
propyl and butyl chains. Also suitable are low molecular weight acetates such as
diethylether and ethyl acetate. Suitably, the C;-C¢ ester ester is n-butyl acetate.
Preferably, the C-Cs ester is present between 28.08 and 15.12 % in the primer.
Mo;e preferably, the C,-Cs ester is present between 25.92 and 17.28 % and even
20 more preferably, between 23.76 and 19.44 %. Preferably still, the C;-Cy ester is
present at 21.6 % of the primer.
Preferably, a phthalate ester of a C;-Cg alkylated aromatic alcohol as
described for the general dispersion or ‘chip® formulation is used in the general
primer formulation. Preferably the phthalate ester of a Cy-Cs alkylated aromatic
25 alcohol is present between 0.182 and 0.098 % of the primer. More preferably, the
phthalate ester of a C{-Cj alkylated aromatic alcohol is present between 0.168 and
0.112 %, and more preferably between 0.154 and 0.126 % of the primer. Even
more preferably the phthalate ester of a C;-Cg alkylated aromatic alcohol is
present at 0.14 % of the primer.
30 Preferably the primer includes a polymeric plasticizer selected from non-

migratory polymeric plasticizers. Suitably, the polymeric plasticizer is the




“described for the general dispersion or "chip' formulation is used in the
general prinmer formulation. Preferably the phthalate ester of a Cl-C6
~alkylated aromatic 25 al cohol is present between 0.182 and 0.098 % of the

primer. More preferably, the phthalate ester of a Cl-C6 al kyl ated aromatic
al cohol is present between 0.168 and 0.112 % and nore preferably between
0.154 and 0.126 % of the prinmer. Even nore preferably the phthal ate ester
of a CI-C6 al kylated aromatic al cohol is jgresent at 0.14 % of the priner.
30 Preferably the priner includes a polyneric plasticizer selected from
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present at _ 1.4% Preferably the priner conprises a hal ogenat l efin
sel ected fPom PRSPg& bPf aad i@ﬁt"é& efegabln stilb tke ghdorinatadappdyolefin isyiresent &s

sol ids. Suitabl g4ehal ogenated pol yol efins include the chlorinated

pol yol efin 343-3 0 %solids in 10 xylene) and chlorinated polyolefin
153-2 (25 % solids iPrefeyibdnee pSuet adthjrises Achalaehaed gagﬁliﬁﬂodelé@{eﬁfﬁ&ni s the
comercially available chl orinated polyolefin CP 343-3. CP 343-3 and CP
153-2 are rranuf%(’&qﬁ? (59 VEToHs | Rerseniigetaelt malene cak nsodids. 1Suitrbled.

Preferably, thentaloasisd pbyeicRRl wRhkl e Lot ARy el 9o sé”gi?gﬁiag-ﬂ v of
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addition to the,co ents, of the general priner conposition the white
pri mer preferagf mé%ﬁ’é"é’s the first dispersion and the

Preferably, the halogenated polyolefin is present between 1.3 and 0.7 % of
15 the primer, more preferably, between 1.2 and 0.8 % and more preferably between
1.1 and 0.9% of the primer. Preferably still, the halogenated polyolefin is pfesent
at 1%.
White Primer
The components of the general primer composition may be combined, in _

20 the amounts within the ranges specified above, with other components to
manufacture a white primer. In addition to the components of the genera! primer
composition the white primer preferably comprises the first dispersion and the
second dispersion. All percentage values given for components of the primers are
percentages in the primer composition.

25 Preferably the first dispersion is present between 20.8 and 11.2 % of the
white primer, more preferably between 19.‘2 and 12.8 % of the white primer, stil
more preferably between 17.6 and 14.4 % of the white primer, and even more
preferably at 16 % of the metal primer.

Preferably the second dispersion is present between 0.52 and 0.28 % of

30 the white primer, more preferably between 0.48 and 0.32 % of the white primer,
still more preferably between 0.44 and 0.36 % of the white primer, and even more
preferably at 0.4 % of the white primer.




second di spersion. Al percentage val ues given for conponents of the
primers are percentages in the prinmer conposition. 25 Preferably the first
di spersion is present between 20.8 and 11.2 %of the white priner, nore
preferably between 19.2 and 12.8 % of the white priner, still nore
preferably between 17.6 and 14.4 %of the white priner, and even nore
preferably at 16 % of the netal prinmer. Preferably the second dispersion is
present between 0.52 and 0.28 % of 30 thda7white prinmer, nore preferably
between 0.48 and 0.32 % of the white prinmer, - still nore preferably between
0.44 and 0. 36 % ofMdrdvePwhért e primer, and even nore preferably at 0.4 % of
the white primer. 17 _ Metal Prinmer The conponents of the general priner
conposi tion may be cHHpfoFERenents of theczonemsl primes parapdsition raigobe combinkd,dhher

conponents to Uk Rmhi SeRifflgt priger, In additiqn to the conponents of
t he gener al prirfﬁrr_gr corr%ogjletllon at%h‘ée’rr\é’{tg%ﬂ%erpcﬁnfpgpe[g?g?é}l%fﬁ'&?%ﬁﬁrf"p s the
first di spersi qujmdrhia @lditiondo tiespaipsheits ofdhe gérveal prikier Gorﬂb&gﬁfnsthé’ﬁletal

Preferably.the first gtif:%ggési on.is present between 17.94 and 9.66 % of the
metal primer, fOFETGY Fmppisehdintisst dispersion. the sgeomh dispertien, raad athe

priner, still thed @isporgbgr ably between 15.18 and 12.42 % of the netal
primer, and even 10 nore preferably at 13.8 % of the white priner.
Preferably the secoielaiablyethe ifion dispersioase ptestr thavann 01793 2a0 0,65 2% t he

nmet al primer, f erabl et n 0.4 d Q. % of . the netal priner,
still Iromlr e pr e%tagﬁﬁln?%é \%gceﬁre?f@?ﬁ)ggﬁla"eﬁrf gé%&)%ﬁ ﬁﬁg %e?fa‘ﬁw ﬁ?qt#d?r}m%nd even
more  pref er abkll ator® pfefSfablly Hehwecnetss aid MBA2 94 5f ﬁfe%@tﬁfﬂ}i:ﬁext, B&q i d

net a

di sper si S resen% %eitween 2.73 and 1.47 % of the pfinmer, nore
pref er abﬁ@ bet {EnPIsTasably a1 318 Ypofghephiteiprimex.al primer, still nore
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conponents of theangfelesimér, morqpreferaiy betiwtcen 6,48i andt032 Haflihé set:d Paigickj ed in
the ranges aboyg, mgpeyprgﬁra%?ynﬁ)eit@ge% (Y\M anP (595 be 6O tgg%rétea? E)ﬁmteg and even more
preferably at 0.4 % of the metal primer.
15 Preferably the third dispersion is present between 2.73 and 1.47 % of the
metal primer, more preferably between 2.52 and 1.68 % of the metal primer, still
-more preferably between 2.31 and 1.89 % o.f the metal primer, and even more
preferably at 2.1 % of the metal primer.
Plastic Hi Fill Primer
20 The components of the general primer composition, in the amounts
specified in the ranges above, may be combined with other components to
manufacture a plastic hi fill primer. In addition to the components of the general
primer composition the plastic hi fill primer preferably comprises the first
dispersion, the second dispersion, an alcohol, a thermoplastic polymer, a
25 polyhydroxy magnesium silicate derivate, and a silicon dioxide powder.
' Preferably the first dispersion is present between 16.9 and 9.1 % of the
plastic hi fill primer, more preferably between 15.6 and 10.4 % of the plastic hi
fill primer, still more preferably between 14.3 and 11.7 % of the plastic hi fill
primer, and even more preferably at 13 % of the plastic hi fill primer.
30 Preferably the second dispersion is present between 0.325 and 0.175 % of
the plastic hi fill primer, more preferably between 0.3 and 0.2 % of the plastic hi




" manufacture a plastic hi fill primer. In addition to the conponents of the
general prinmer conposition the plastic hi fill primer preferably conprises
the first dispersion, the second dispersion, an al cohol, a thernoplastic

- polymer, a 25 polyhydroxy nmagnesium silicate derivate, and a silicon

di oxi de powder. Preferably the first dispersion is present between 16.9 and

9.1 %of the plastic hi fill primer, nore preferably between 15.6 and 10.4
%of the plastic hi fill primer, still npge preferably between 14.3 and
11.7 % of the plastic hi fill primer, and even nore preferably at 13 % of
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Preferably the thernoplastic polyner is a thernoplastic polyner as
defined for thereferabivaat 284 efthe plastic i fillmivigs: f or mul ati on above. Preferably

the thernoplastic ' reially .avail abl e, CAB 381-2 pol yner.
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the plastic hi_fill prinmer, still nore preferably between 0.165 and 0. 135
% of the 15 pl é%%mlephgﬂqﬁmw thecommerrialreay afahle CHEL3RI-ABPymsE. 0. 15 % of

the plastic hi fill prd3eiaBBrihe B‘fe%@ﬁii’s@c%oﬁﬁ%ﬁ?éb@@é’ﬂrﬂaﬁs\/eemsa{ddm. yd i cate
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present 15 plastic hi fill primer, and even more preferably at 0.15 % of the plastic hi fill

primer.

Preferably the polyhydroxy magnesium silicate derivate is any
polyhydroxy magnesium silicate derivate. More preferably the polyhydroxy
magnesium silicate derivates is a talc such as CAS No. 148(7-96-6 available from

20 Bronson and Jacobs Pty Ltd. Sydney, Australia.

Preferably the polyhydroxy magnesium silicate derivate is present
between 12.87 and 6.93 % of the plastic hi fill primer, more preferably between
11.88 and 7.92 % of the plastic hi fill primer, still more preferably between 10.89
and 8.91 % of the plastic hi fill primer, and even more preferably at 9.9 % of the

25 plastic hi fill primer.

Preferably the silicon dioxide powder is any silicon dioxide powder. More
preferably the silicon dioxide powder is an organically surface treated silicon
dioxide power such as Acematt OK 412 available from Degussa.

Preferably the silicon dioxide powder is present between 0.26 and 0.14 %

30 of the plastic hi fill primer, more preferably between 0.24 and 0.16 % of the
plastic hi fill primer, still more preferably between 0.22 and 0.18 % of the plastic
hi fill primer, and even more preferably at 0.2% of the plastic hi fill primer.




bet ween 12.87 and 6.93 % of the plastic hi fill priner, nore preferably

between 11.88 and 7.92 % of the plastic hi fill primer, still nore
preferably between 10.89 and 8.91 % of the plastic hi fill prinmer, and
even nore preferably at 9.9 %of the 25 plastic hi fill primer. Preferably

the silicon dioxide powder is any silicon dioxide powder. More preferably
the silicon dioxide powder i.s an organically surface treated silicon

di oxi de power such as Acenmatt OK 412 availijgbl e from Degussa. Preferably the
silicon dioxide powder is present between 0.26 and 0.14 %j 30 of the

plastic hi fill pridkesion Pokorer ef erably between 0.24 and 0.16 % of the
plastic hi fill priner, still nore preferably between 0.22 and 0.18 % of
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t he arormlt i C hédrocar bon cor‘r;)ri ses both tol uol t he
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1\§ between 13 and 7 % of the adhesion promoter, more preferably the toluol is
present between 87 and 58 % and the xylol is present between 12 and 8%, more
preferably the toluol is present between 79.75 and 65.25% and the xylol is present
between 11 and 9%, and still more preferably the toluol is present at 72.5 % and
the xylol is present at 10% of the adhesion promoter composition.
20 Co-polymers of a C;-C alkene with a vinyl ester such as ethylene vinyl
Aacetate are used in the adhesion promoter formulation. Suitable co-polymers of
C2-Cs alkene with vinyl esters include Elvax 260 available from DuPont E.L
DuPont-de Namours and Co. Inc. Preferably, the copolymer of a C,-Cy alkene
with a vinyl ester is present between 3.25 and 1.75 % of the adhesion promoter,
25 more preferably between 3 and 2 %, more preferably the copolymer is present
between 2.75 and 2.25 % and even more preferably at 2.5 % of the adhesion
promoter.
Preferably the chlorinated polyolefin used is the commercially available
chlorinated polyolefin 153-2 (25% in xylene). Preferably, the chlorinated
30  polyolefin is present between 19.5 and 10.5 % of the adhesion promoter, more

preferably between 18 and 12 % and even more preferably between 16.5 and




- acetate are used in the adhesion pronoter formnulation. Suitable co-polyners
of C2-C6 alkene with vinyl esters include Elvax 260 avail abl e from DuPont
E.1. DuPont-de Nanmpburs and Co. Inc. Preferably, the copolyner of a C2-C6
~alkene wth a vinyl ester is present between 3.25 and 1.75 % of the
adhesion pronoter, 25 nore preferably between 3 and 2 % nore preferably
the copolynmer is present between 2.75 and 2.25 % and even nore preferably
at 2.5 %of the adhesion promoter. Prefepgbly the chlorinated polyol ef m
used is the commercially avail able chlorlnated polyolefin 153-2 (25%in

xyl ene). Prefer Yo e h%orl nat e rese en 19.5
and 10.5 %of t eljagéhtg‘glagﬁ ?%r%cfné rf%& Bﬁ’f%&’! PU\%% PRQ é?\ﬁg $2 %
and even nore ppleﬁﬁtatbllsw,mwﬁesl&l omb@r20 13.5 %the adhesi on pronoter.
Still preferably, the chlorinated polyolefinis present at IS % of the

adhesi on pr onot er Matkad @/ agkineRitersng Primers Preferably the primers
are nmade by m xing ri a Xi ng
a second priner sol ﬁr%fgaﬁ?ynﬁgp@géiﬁk\%ggg gt%%?lgpﬁrg?rﬁgﬁl%%ﬂén ?ﬁfsét
prinmer sol fiti onvemdi andhmxxmgcamhcmd pﬁnexssmlluttomqn d sgehd eesstioandbdsen iing

primer. The sec vessel sanme vessel as the first vessel
different vess ?‘r%‘?‘ﬁ? %t‘ Wéfﬁ’@o?‘?ﬁ?ﬂﬁleﬂrt‘@eraﬁ “H?B(é?ﬂaﬂtf’gé‘{’w&kevﬂl?h the
first primer 5;9111‘131" The 34nd bé‘ss@l%% tﬁé blifd ve3H1 45 bR u%ﬂ&?éf@rﬁﬁﬁfefgn'tner

10 It is understood two or nore of the first primer solution second
primer sol uti of¢ssghoPrefesabdy logher componentt grenayxadotqgaﬁhse withe theafist primponent ,
e.g. the sane £ son of s I n the art understands

. portioning the SBL‘%I%one&t \ség‘glz)ﬁl]dtpﬁnf)?fs@s?ont theoﬁ"lﬂ’?On t he second pri ner
..solution #hd the ot heis undﬁstpomaﬂi&-mmtof&mﬂxmmhﬂertsb&ltfbﬁ,tthb s€oRd ptimeequi red
for the priner lgllfutlo(]?Tél?lS For exanpl e a(tportjon of the conmponent may be
added to the fiSPUFOR AR the ather sqmaponents may, qamyristhe prme seBPISHE Grietle added

to the second godPHaY: BRdat NQ é&éf%f“é@i[l fﬂ%&%ﬁﬁ&@%@ﬁi@@}& dto
t he ot her conponents. First pri n‘gr solution Preferably t |rs1un ‘ralﬂererer

sol ution conpr icg@ponents iprtherdirst primgesalutiond the scoond privser wllitidn améttliacﬂlgﬂ ate
polymer. All % 81%8&%1& A0S atddhe Whel dofad tan%m{r}aequued for the primer solution.

15 For example a portion of the component may be added to the first primer solution,

a portion of the same component added to the second component and the
remainder of the same component added to the other components.
First primer solution
Preferably the first primer solution comprises the primer solvent and a
20 lower alkyl methacrylate polymer. All % amounts are % in the first primer
solution.
Preferably, the primer solvent of the first primer solution is toluol.
Preferably the primer solvent is present in an amount of 71.5 to 38.5 % of the first
primer solution, more preferably the amount is 66 to 4 %, more preferably the
25 amount is 60,5 to 49.5%, and still more prcferably the amount is 55 % of the first
primer solution.
Preferably, the lower alkyl methacrylate polymer is present in an amount
of 58.55 to 31.5 % of the first primer solution, more preferably the amount is 54
to 36 %, more preferably the amount is 49.5-40.5 % and still more preferably the
30 amount is 45 % of the first primer solution.
Preferably the first solution for mixing the white primer solution and the

plastic hi fill primer comprises Plexigum® N743 as the lower alkyl methacrylate




solution. f Preferably, the prinmer solvent of the first priner solutionis
toluol. Preferably the primer solvent is present in an ampunt of 71.5 to
38.5 %of the first primer solution, nore preferably the amount is 66 to 4
% nore preferably the 25 amount is 60.5 to 49.5% and still nore
preferably the anount is 55 %of the first primer solution. Preferably,
the lower alkyl methacrylate polymer is present in an amunt of 58.55 to
31.5 %of the first prinmer solution, norespreferably the anbunt is 54 to

36 % nore preferably the anount is 49.5-40. gﬁ\%&and sr%i I:c m)r%eyp{ ﬁ;e][ ?lr)!s%/
the 30 anount j or. referdble thd e itTRT Ut o [
solution for m 1))((?1%141 I'E he v?/?]i te pri rrsgrsgsdo uttlbin Igng 1[ﬂf‘]e é@l grslﬁll kcmnppﬁefsl

prinmer conpri seBesAland.RadilZ gs thy igvensikyhmethowplateapolytheriet hacryl ate 21
pol ymer. Preferabl solution for mxing the netal priner

t fir
conprises Degal ar§¥‘f_0l5 fﬁ’ée’?é""f“iﬁ’a | ower al kyl nethacrylate polynmer. Second

Primer Sol ution PrefRreRblbyy tHeGeSR@QRnd?'sbIRbn SRhdHse® e OIB! k&6S:, e CL- C6
ket one, the Cl- 5 C6 este?ly thg h?jki:al atse esl% er %l? a &1)@6 {;ﬁﬁgyel al{ée !
aromatic af cohdts e tsnkhtbalate fstes ofiiasEefs iathlatel dromsticdekohblbadd akeve. Al |

: : ) . h
C1o o ket one. conar; dersich, Aas SRERREA HobEUTAIl % ot s fo frmoupieibe ny!
et hyl ketone. Reefndrpainey solntoiC1- C6 ketone is present in an 10 anount of

35.49 and 19.11 % of, the second priner solution, nore preferably the anmount
is 32.76 and 21.84 %ret?@f"@’ ﬁ%&é‘%&b‘f%‘mr@%ﬁwﬁq ar Q@t.%o@ methyh iebotyhnd

i1 lawdt LtSne? AR _&e i mer sol ution.
B e s SAT RS T S
conpri se ke CtmeBniaftiFms ansk ¥t bir Hoofthe hesond ptigkr sabothun, york ptegiigbly sher esent

in an 15 anou t. d 11 .2 %.0of. the second priner. solution and
the methyl et hgﬁt‘“’ et%ﬁgﬁﬁég%rggggn/’rﬁl?{egf;?f%fﬁl?}ﬁ e%%@ﬁ%.i%.%@“ﬁgfﬁ ady of
the second pri st mosopraferabiy themmupt ©2¢138k iy the RecordPHAter ufgt ween 19.2 and
12.8 % net hyl nd between 13.56 and 9.04 % ne et hyl

ket one, nore plr Z?glrj )l;%‘sy i%(ei?tégég’gh'@urﬁ‘e ¥ Bebyl ketone andnmethy! M;*le e
i sobutyl ket ongoragribeiid vRen k@é%néf,f?pr@ﬂ%ﬁbly the methyl isobutyl ketone is present in an
15 amount between 20.8 and 11.2 % of the second primer solution and the methyl
ethyl ketone is present in an amount between 14.69 and 7.91 of the second primer
solution, more preferably the amount is between 19.2 and 12.8 % methyl isobutyl
ketone and between 13.56 and 9.04 % methyl ethyl ketone, more preferably the
amount is between 17.6 and 14.4% methyl isobutyl ketone and between 12.43 and
20 10.17 % methy! ethyl ketone, and still more preferably the amount is 16 % methyl
isobutyl ketone and 11.3 % methy! ethyl ketone in the second primer solution.

Preferably the C-Cs ester is present in an amount between 39 and 21 % of
the second primer solution, more preferably the amount is between 36 and 24 %,
more preferably the amount is between 33 and 24 %, and still more preferably the

25 amount is 30 % of the second primer solution.

Preferably the phthalate ester of a C;-Cg alkylated aromatic alcohol is
present in an amount between 0.468 and 0.252 % of the second primer solution,
more preferably the amount is between 0.432 and 0.288 %, more preferably the
amount is between 0.396 and 0.324%, and still more preferably the amount is

30 0.36 % of the second primer solution.
Preferably the dispersions are included in the second primer solution in

amounts that will satisfy the preferable % amounts for the primer solution that is




©20 10.17 % et hyl ethyl ketone, and still nore preferably the anmount is 16
% nmet hyl isobutyl ketone and 11.3 % nmethyl ethyl ketone in the second
prinmer solution. Preferably the Cl1-C6 ester is present in an anount
between 39 and 21 % of the second priner solution, nore preferably the
anount is between 36 and 24 % nore preferably the amount is between 33
and 24 % and still nore preferably the 25 anount is 30 % of the second
prinmer solution. Preferably the phthal ateggster of a Cl-C6 al kyl ated
aromatic al cohol is present in an anount between 0.468 and 0.252 % of the

second priner s e pr I 1t i b 0 43 and
0265 9 more prapkr@iprofiee £ pelch 8 sl ning RIS heuhy ARICR Bieatdhe St 1
nmor e pref erabl yaMbB‘ltSibmdlbnlthe p&Ceritagdtraties fgivehefos eRadishepsiori¥En tﬁ@bﬁmb@n

Preferably the dbr gersmns are included in the second primer solution in
anmounts that w f°¥8atisfy the preferable % amunts for the priner solution

that is 22 being yRmgTRMGH BFiRer SRS SRISLbnEBiilbr Sahdihlp art is readily

able to calculate the  anounts based on the percentage val ues given for the
di spersiong in the pThen@@IBponabf@v:alxeM withn ghe-ifirsit pritnémenluthial uhd ahe asdndecond

Priner Solutlon onent d with f|r i mer,so i on and
the second pr |I?re U??Ponm%umﬁg%l’wg Efoﬁn'g‘oﬁ‘rl?r Fabgﬁb?‘ﬂ?l?r&ﬁi Jb"réf Lpably
conprise the Clest, theSd,‘leCﬁ kétbge, Ghe PhinteetsoRent, e pByh{ERE piﬁuﬁfz@lt ’athtﬁe

pol ynmeric plasticizer, and the hal ogenated, pol yol éf i n,
descri bed above2logenated rbyalefia. all ofotypa ssaribedtabone céﬂp%nanomt:maxfec%w th

the first prinmgmsal Hf-ﬂlgrbogggfléﬁggﬁﬁﬁﬁl Qg? tﬂé)ﬁpsrt B u?fu%h%ﬂdtﬂ% geaﬁgu acture

. the prinmer solution. Prefe rlrre ronin-an
" between 280015 am!tleleolaﬁon%mmhfatchmeﬂmqmmmmlmm solution in an anount

bet ween 50. 31 and 2 r.salution are m xed to nanhufacture
the priner soluti on%f%%rf‘gfygfl%?gf%'ﬁyf% tdiongpan amount between 20,15 angd H).8%g 12, 4
% first primer % eahdithegecoad @ribRt Yaeionif aftAnidis: Yedwad 8090 SRCONH Al ik
solution, nore preferably the amounts are between 17.05 and 13.95%fi rst

primer sol uti o HS%E@%ﬁnﬂ}?dﬁ? manufagrethopsiaes selupen, meare prefirably dre St | |
mor e pr ef er bl Yurblifts bleltttwddh 188 and 9h4t9s fted Rink S3faflbn bl bllfredd kg offf | T

in an anount of 15.5 % and the second pri solutron i's prese
15 30.96% second primer solution, more preferably the amounts are between 17.05

and 13.95% first primer solution and between 42.57 and 34.83% second primer
solution.  Still more preferably the first primer solution is present in the final
primer in an amount of 15.5 % and the second primer solution is present in the
final primer in an amount of 38.7 %.

20 Preferably the C,-Cs ester is present in an amount between 13 and 7 %,
more preferably in an amount between 12 and 8 %, more preferably in an amount
between 11 and 9 %, and still more preferably in an amount of 10 %. _

Preferably the C,-Cs ketone is present in an amount between 15.6 and
8.4%, more preferably the C(-C ketone is present in an amount between 14.4 and

25 9.6%, more preferably the C;-Cg ketone is present in an amount between 13.2 and
10.8%, and even more preferably the C;-Cy ketone is present in an amount of
12 %.

Preferably the primer solvent is present in an amount between 27.95 and
15.05 %5, more preferably the primer solvent is present in an amount between 25.8
30 and 17.2%, more preferably the amount is between 23.65 and 19.35%, and even

more preferably in an amount of 21.5% of the primer solution.




20 Preferably the Cl1-C6 ester is

in an anount between 13 and 7 % nore preferably in an anount
nore preferably in an anount between 11 and 9 % and
Preferably the Cl-C6 ketone is
nore preferably the C -C6
nore preferably
and even

final primer in an anmount of 38.7 %
present
between 12 and 8 %
still nmore preferably in an anmount of 10 %
present in an anmount between 15.6 and 8.4%
ketone is present in an anmount between 14.4 and 25 9.6%
the Cl-C6 ketone is present in an anmount bgtween 13.2 and 10. 8%
nore preferably the Cl-C6 ketone is present in an anount of 12%
Preferably the pri i o t, b nd

15.05 % nore pref %rg%il%lﬁéﬁep%?yﬁxﬁ%&i@%g%&r |&rsbrpre1!sjﬁe&natn ﬁ]@gg%%ﬁiigget ween
25.8 30 and 17ambd).9%8vYe meref mrefetibly tithenammomt heswizat W68 rand31.63%antork9. 35%

and even nore preferahly in an .anount 2 %.,0f the primer solution. 23
Preferably the pgﬁ%ff%@?p’f E\Woé'élﬁ IShegugen; ]s?‘{)?@éggf‘@“rﬁ“ fvesfBersPreferahivethe 1. 82

and 0.98 % norgipheiepadicizet B ppébeRITR YR hmBRIWEED %. 68 and 1.12% nore
preferably the anobunt is between 1.54 and 1.26% and even nore preferably

the polyneric pl asthrefesably the halogenstad polyodefindisptasentih at amott beteeaf 8 abl y

e el ogenat cdufol Wl LRGBS REL NS, . 2008, T

nore preferably 1 n an ano ween in an
anmount bet ween il afh sarunOb&¥eerahd dOWPAR! ¢ver inedraprafelablydin ARYAINt OF
1.0% So that i nvention can be understood in nore detail, the skilled

t
person 10 is rlgf%‘rred to the following non-linmting preferred enbodi ments.
EXAMPLES  The pai nt 8Bl atfthd RSl Boindt ok Y Dk A0 FAIPLLAES paBL | o
-~ containi gﬂbone_or nore di spersions or "chips’. e pai nt'abl e priféi system
- may al sol%tonpid séreed tadisdslioningmondimdiing fréfeEmdkabaditnenti sper si on

Conpositions First Dispersion ('180/ Qlﬁwgﬁg Constituents Trade Nanes
H14. 81 ange +/-Cal ci um Carbonat e Hakue

The paintable primer system of the invention comprises a primer
containing one or more dispersions or ‘chips’, The paintable primer system may
also comprise an adhesion promoter.

15 _ EXAMPLE 1
Dispersion Compositions

First Dispersion (‘180/9101 Chip’)

Constituents Trade Names parts by | ‘Range +/-
weight
Calcium Carbonate Hakuenka CC 14.8 15 %
(Synthetic)
Titanium Dioxide White RCL 575 6.3 25 %
Calcium Stearate Calcium Stearate 0.4 20%
Cellulose Acetate Butyrate | CAB 381-2 2.1 25 %
Acrylic Polymer Plexigum® N743 2.1 25%
Butyl Benzyl Phthalate Santicizer® 160 0.9 25%
*180/9101 Liquid 3.0
Tallow Diamine Dioleate 0.2 25 %
Methyl ethyl ketone 2.8 30%




~ (Synthetic) Titanium D oxide Wiite RCL 575 6.3 25% Calcium Stearate
Calcium Stearate 0.4 20 % Cellul ose Acetate Butyrate CAB 381-2 2.1 25
Acrylic Polymer Plexigun(r) N743 2.1 25 % Butyl Benzyl Phthal ate
Santicizer(r) 160 0.9 25 % 2180/9101 Liquid 3.0 Tall ow D am ne Diol eate
0.2 25 % Methyl ethyl ketone 2.8 30 % 24 Range indicates a guide for the
percentage range in which the anount of the conponent nmay be varied. 2

Li qui d conponents of the dispersion. 5 Segond Di spersion ('180/9020 Chip')
Constituents Trade Nanes parts by Range+/- weight Titanium D oxide Tiona
RCL 575 25.00 169 N cet: 81-2 0 tyl
Benzyl Pht hal at eRéﬂa%tC? ci ?gﬁ%%l%@lﬁé%&rg/é@i%é YYP‘%B?%’ %‘%B‘égtf 1 ow
Di am ne Di ol eatthe Oopori2ht Ay b teariedl 2. 0 30% Met hyl et hyl ketone 0.6 30 %
| sopropyl alcohal, 1.2 30% Ra +/-: indicates a guide for the percentage
range in which t ﬂu‘gr‘?ﬁﬁ‘ﬁf’nwsontﬁﬁ%dléﬁﬁ%%ent may be varied. 2 Liquid
conponents of the dispersion. 10 Third D spersion ('180/9103 Chip')
Constituents Trade Nanmes parts by 'Range +/- weight Calcium Carbonate

Hakuenka CE 15.Secomd Bispesdjon (809020 Chip’)

Constituents Trade Names parts by | 'Range+/-
weight
Titanium Dioxide Tiona RCL 575 25.00 15%
Cellulose Acetate Butyrate | CAB 381-2 6.50 25 %
Butyl Benzy! Phthalate Santicizer® 160 1.60 25 %
“180/9020 Liquid 4.05

Tallow Diamine Dioleate 0.25 25%
Ethanol 2.0 30 %
Methyl ethyl ketone 0.6 30 %
Isopropyl alcohol 1.2 30%

! Range +/- : indicates a guide for the percentage range in which the amount of

the component may be varied.

? Liquid comppnents of the dispersion.

10 Third Dispersion (‘180/9103 Chip)

Constituents Trade Names parts by | 'Range +/-
weight

Calcium Carbonate Hakuenka CC 15.0 15 %

(Synthetic)

Titanium Dioxide White RCL 575 4.0 25%

Calcium Stearate Calcium Stearate 0.35 20 %
[Ceilulose Acetate Butyrate | CAB 3812 2.19 25 %

Acrylic Polymer Degalan® LP65/12 2.19 25%

Butyl Benzyl Phthalate Santicizer® 160 0.93 25%

Rust inhibitor Nalzin 2 2.5 25%




Titani um Di oxi de Waite RCL 575 4.0 25 % Calcium Stearate Cal cium Stearate
0.35 20 % Cellul ose Acetate Butyrate CAB 381-2 2.19 25% Acrylic Pol yner
Degal an(r) LP65/12 2.19 250/, Butyl Benzyl Phthalate Santicizer(r) 160
0.93 25 % Rust inhibitor Nalzin 2 2.5 25% 25 2180/9103 Liquid 2.15 Tal |l ow
D am ne Dioleate 0.15 25% Ethyl Acetate 2.00 30% Range +/-. indicates a
gui de for the percentage range in which the anount of the conponent may be
varied. Z Liquid conponents of the disper38ion. 5 EXAMPLE 2 Dry grinding
process of the dispersion The dispersion conpositions of Exanple | are
produced by tHe fofiswe10g Li hod. [ Cal cium ¢arbona ) is'[ ni urmrdioxnde and
calcium steardte are plended intoja first vessel.|Thé m Nture is wet down
with the respecfﬁ”?é’@ln(ﬂﬁ]ammai@es' or 10 sol vents{8d5as t/@5&oat t he

pi gment parti gl ' tomlling] In a second vep , Of r nore

powder ed resi r(%?ylg%dg%ﬁ%tyl benzyl | phthal ate are b?‘@hded 589 ther. {In

formulating the first and third di spersions, the relluloge acetate

butyrate and th‘-g{ aety-i-e—polymer rbsins are used, Mhereasithe_ cell il ose

o R{j.or e 1y
acetate butyrat &4&EH :(IBﬁPWS P guigdecar the nereentige sangedn syldels theramdift dhe
above prem XEdt}ch!EHﬁy%h' ' Ot onto a mll for blending together.
resul tant m x gf.both %tss I[Zer‘%grglrilrs a plasticine type material. This
material is takbmuid éomaprmentsioff therdispessizin, f orm and cut into small portions,
e.g. 160 mmx 250 mm The mll rolls are then conpleted cl osed or nipped
tightly and the cut sheets are put into the mll. The pre-cut pieces form
a thin shéet that is 20 continuously puipgifg and put back through the nip.
" The materials are _continually ground until all the solvent is driven off,
| eaving a dry shd¥¥ &r#dmg wakesnohe dispassioni || . This sheet is then

granul ated to formgne §lhdisioh 8lYodi®dns %%%xiaxﬂpfplnaur]; %?(t)cﬁlrcgacp By o3 %[lémr;ﬁlrg

method. Calcium carbonate, titanium dioxide and calcium stearate are blended

v

The

into a first vessel. The mixture is wet down with the respective ‘Liquid Mixes’ or

10 solvents so as to coat the pigment particles prior to milling,

In a second vessel, one or more powdered resin(s) and butyl benzyl
phthalate are blended together. In formulating the first and third dispersions, the
cellulose acetate butyrate and the acrylic polymer resins are used, whereas the
cellulose acetate butyrate resin (only) is used in the second dispersion.

15 The above premixed compositions are put onto a mill for blending
together. The resultant mix of both vessels forms a plasticine type material. This
material is taken off the mill in sheet form and cut into small portions, e.g. 160
mm x 250 mm. The mill rolls are then completed closed or nipped tightly and the
cut sheets are put into the mill. The pre-cut pieces form a thin sheet that is

20 continuously cut off and put back through the nip. The materials are continually
ground until all the solvent is driven off, leaving a dry sheet to be taken off the
mill. This sheet is then granulated to form a “chip” ready for use in manufacturing
a primer.

While using a white pigment, e.g. titanium dioxide in the first dispersion

25 agent is preferred, it is not essential as the second dispersion may also contain a
white pigment. Specifically, the white pigment may be optionally and wholly

present in a second dispersion to provide a white tinted opaque finish if desired.




“VWiile using a white pignent, e.g. titaniumdioxide in the first dispersion
25 agent is preferred, it is not essential as the second di spersion my
~also contain a white pignent. Specifically, the white pignent nay be
optionally and wholly present in a second dispersion to provide a white
tinted opaque finish if desired. 26 As an option to using both the first
and second dispersion in a priner, the first dispersion nmay be used al one,
provided an correspondi ng anount of the e6gllulose acetate butyrate resin
conponent fromthe second dispersion is added to the first dispersion

formul ation. 5 Advan i oyel t hod of, dr rinding to form
t he di spersion effe%??l\?/g#@%?s‘%% :Dé)gl ?\flgsﬁlrﬁen ﬁﬁcoélflﬁﬂﬁp% iaaﬂrgmirh% are
ot herwi se di f fifimst thispersionl reayl bt aised alontaplosidel NANESFesp Rl AAGuE sMgg al |
t he i ngredi entseﬁio result in asolid form This process provides a high
quality lay and”IPIgSF Btetats Rutyraty ris opppRast fromothe Saesme olispresiontis eddaditeness

of the traditi qpakird@RHeioh forRidiRd With that 10 of the dry mll process
outlined above, the entire priner containing one or nore ingredients was

passed thrdugh bot h Adienagaislyi Giasovsbatliof dngatingtsiohhahebperiioh |

process. Each primer sprayed ont.o unper, bar. The _adhesion achi eve

by the prinmer uesdlhef;lt ve}%%?spp%aq B At Pﬂqu“a’rf‘e&ﬁB&“\/\ﬁgleg’YlPﬁ difficylp te hat

using the dry bRndl toRrsAeeisle finkiQNE M8k ankl RENBS AIMEe iﬁéﬂeﬁﬁﬂ&hﬁ Ir&ﬁ{i“i’n Oighfig et hod
s highly

showed inferior_15 dispersion and the conposition Wwa extured and
rough. The pri feim Tumergegseprovides 8 hishaalitydaoandRow ohthe dinfshed ptimes ubsequent

application of spra ) o riper produced by. the dry
~mll method di spersérg o@@igﬁfeythé gﬁ@g%‘%i@%@% ORI fr}ﬁ%m %ﬁ%{i’aﬁoul d
- be pai nt el i nmedlthet drlyymillTiiveceab owttinett yboye, theliengrepprif@s@®ntaini6® Bhé aSindekL t O
conventional |iqui 20 di spersion, ml rind |iquid dispersion nethods
used in ot her f%?ﬁ?lﬁ ?Vgﬁgz?sg‘?c{ﬁmfuﬁpsbog‘r%ﬁg’@é{tloflﬂ@eé‘éﬁﬂgﬁyﬁ@%d adebeides ol ved
in solvents andli@bﬁ&%ésCEﬁﬁf@irﬁé}dv&*sﬁﬁﬁ_@a Eéﬁtwa%dn_?pe} B%Ul"m@ﬁ&lf‘egioh*&ﬁl‘ﬁ% a
iC col T

cylinder contajning porcelain beads _continuously e agal nst
each anot her ah¥theruimertusiigdhe (pdinenal berd midbmethod Pas sithilarde ttehasingérd i | |

action acts t0gQiriiilssest MR MG Sor Wb Biuft AE il I AGS rBRFRMENS! - the

degree of conponent “di spersion in the conv onal as
conpar ed 1o t hdispession reaxdpthe senmipositive névax dighhovelttwe@d yand FugheThe Chrichér My be

appreci ated b ysa?idﬁgf)iel lﬁ%ldshpggssﬁ)ﬂnctl rt‘]?lgui&lgﬁ g‘rs‘r ee g&li)sgggcng%};pl?c%ﬁon of spray
paint. In contrast, the primer produced by the dry mill method dispersed evenly
and produced a glass-like finish that could be painted immediately.

The above dry grinding process is contrasted to conventional liquid

20 dispersion ‘mill grind’ liquid dispersion methods used in other formulations. In
this process, the components are dissolved in solvents and plasticisers and the
mixture is then passed through a cylinder containing porcelain beads which
continuously collide against each another and the material within the vessel, The
frictional bead mill action acts to disperse the components within the mixture.

25 However, the degree of component dispersion in the conventional method is
lower as compared to that of the present inventors’ novel dry mill method.

It may be appreciated by a skilled person that the dispersions may be
alternatively produced by the conventional methods of liquid dispersion methods
as described above, as well as by known extrusion techniques.

30 EXAMPLE 3

Polyethylene Adhesion Promoter Composition




alternatively produced by the conventional nethods of |iquid dispersion

nmet hods as descri bed above, as well as by known extrusion techniques. 30
EXAMPLE 3 Pol yet hyl ene Adhesi on Pronoter Conposition 27 Toluol (50.0% is
heated (65 -70 C) in a water jacket under dry conditions. The solution is '
left to stand (10 to 15 min), to which is then added resin Elvax 260 (2.5
% with continuous m xing. Once conplete solubility is obtained, the

m xture is readjusted (by weight) to nakeZéip any lost toluol. A5 mxture

of toluol (7.5 % and xylol (25 % is then added. To the cooled m xture is
added chl orinated polgloble{50.038) 15dhedted 385 %70 °‘_§%|i§n@)wa(tél15j&k% ufdid g rred.
EXAVMPLE 4 Pri ne%ngo&go jtion Wiite Primer 10 e wei ght anounts in
brackets bel ow &gt ?-Sﬁle o8, 18 def t atprd fkOatgel 5 amimie svhidi sviher eddddi n t he
prinmer. The a ! f -he e of ~the prinmers. hel.ow are
non- linmti ngngggtrlrﬁlg%?%rﬂgﬂgoﬁg |“Itn% %@‘ﬁg@@%a%ﬁ%% Qpse ﬁ&ﬁl’}gﬁeﬁﬂ’hﬁﬂ‘tygﬁi dance
and it is appribtiieadedhe haxtueaisreadjudtite (lyowpiphg NbSmalan up @nyabitadm .t Ri n 30%

f th t d . 0 f I ithin 25% of the stated anopunt,
nor & o of o el AR PhiotusbF 5 1R SHBEio% ohhisahahacan ko b evalea iy hi
15% of the st atiddeddhlotitated iyl € E5RB\Ys Wih[%g%né)orgﬁ.‘r?{%ﬁ %Fd Sidyed amount

and even nore preferably within 5% of the sta person of skill
inthe art readily understand that WERAVHIREAg the 20 percentage of one

or nore conponentpt; At age of the other conponents nust be varied
accordingly so that’}atgrhg%s%(rfr@%f t he conponents equals 100 % Pl exi gum N743

(44.83 kg, 6.9% WsitsPamey added to toluol (55.17 kg, 8.5% and bl ended (2

mn), anqothe m'xtui_g stirred, to formthe first prinmer solution. 25 In a
separat e Teaction v&2%&icight apquys in frackess Pelpivnare iweigltrsded, dhe percamtagniuous| y

stirred m xturgmotit bybwlzsovHtd prredone (11.2 kg, 4.3%

The amounts provided for the components of the primers below are non-

limiting examples. The non-limiting examples are provided for guidance and it is
appreciated that each of the components can be varied within 30% of the stated
15 amount, more preferably within 25% of the stated amount, more preferably within
20% of the stated amount, more preferably within 15% of the stated amount, more
preferably within 10% of the stated amount and even more preferably within 5%
of the stated amount.
A person of skill in the art readily understand that when varying the
20 percentage of one or more component the percentage of the other components
must be varied accordingly so that the some of the components equals 100 %.
Plexigum N743 (44.83 kg, 6.9%) is slowly added to toluol (55.17 kg,
8.5%) and blended (2 min), and the mixture stirred, to form the first primer
solution.
25 In a separate reaction vessel, each of the following is added to a
continuously stirred mixture:
methyl iso butyl ketone (11.2 kg, 4.3%)
butyl acetate (21.0 kg, 8.1%)
methyl ethyl ketone (8.0 kg, 3.06%)
30 butyl benzyl phthalate (Santicizer® 160) (0.36 kg, 0.14%)




" butyl acetate (21.0 kg, 8.1 %9 nethyl ethyl ketone (8.0 kg, 3.06% 30 butyl
benzyl phthalate (Santicizer(r) 160) (0.36 kg, 0.14% 28 To the above
- solution, both the first dispersion (180/9101 chip) (41.34 kg, 16% and the
second di spersion (180/9020 chip) (1.03 kg, 0.4% as described above are
slowy added to the above m xture and a thickened m xture is obtained. To
- the thickened m xture is added the followng: 5 nethyl iso butyl ketone
(4.8 kg, 1.86% n-butyl acetate (9.0 kg, ,8.5% nethyl ethyl ketone (3.27
kg, 1.3% The solution is then mxed to formthe second priner solution.

The first prinmer sol.ytjon,and e second prjmer sol uti re.th 10
conbined i a third TCUGHPBH wldbar bR ﬁl@s{%peﬁypqréﬂ’o&ﬁpﬁpﬁgf](ﬁ&%%ed in
an amount to crg¥f hid/tR borfd¥pérbioh T ESMIGIVEENSIOLUGI 9%,0.@% ab RRs @ fRegnd
primer solution is added in an amount to constitute 38.70 % of the prinmer

sol ution. The gbovegresinmlyaddsddo fieiabeve mbitureiand a shiekamied axtwieiis ebtgined] y

addi ng: n-butyl acet A : 9 t t hyl ketone (11.90 kg,
11.90 % t ol uol (13—&%{?‘%@%8?%&%&%{%%%%@%@Mé@§ti ci zer e.g. Replas 150
(1.4 kg, 1549 a hahabgisai wdylgetonel @f8 kg, ¢.8¢%)CP 343-3 (1.0 kg, 1.0%

xylol (8.6 kg, 8.6 %, 20 Metal Priner The Metal Primer is made as outlined
for the White Prine 'Wti’lt?c?tﬂ@(gr%%p RAEWt s and conponent anounts adjusted as
detailed for the Metgdih et ketoRPPY.87 k. ai | ed above the Metal Prinmer
contains the first (1_80’?5%)?05eg%nd £3,55) 9020) and third (180/9103)

di spersi ons. 29heisakitips isHherRnixNed Ry famerthd seeopbpimer wbsioanount s bel ow are %
in the plastic hi fihl priner. Pl.exi gum,Nf43 (6.0%9% .is sl.owy added to
_toluol (15.95% and T%’Feﬁffégp%ﬂerms?‘}ﬁmga?ﬁg[\g‘ﬁese%lo’}‘? <t F?[Pté(ﬁ?/ A LEE)‘} m t he

¢ first priber sebmbined.in a third reaction vessel. The first primer solution is added in an

amount to constitute 15.40 % of the primer solution, and the second primer
solution is added in an amount to constitute 38.70 % of the primer solution. The
first and second primer solution are mixed while slowly adding:
n-butyl acetate (10.0 kg, 10%)
15 methyl ethyl ketone (11.90 kg, 11.90 %)
toluol (13.0 kg, 13.0 %)
a polymeric plasticizer e.g. Replas 150 (1.4 kg, 1.4%)
a halogenated polyolefin e.g. CP 343-3 (1.0 kg, 1.0%)
xylol (8.6 kg, 8.6 %)
20 Metal Primer
The Metal Primer is made as outlined for the White Primer with the
components and component amounts adjusted as detailed for the Metal Primer
above. As detailed above the Metal Primer contains the first (180/9101), second
(180/9020) and third (180/9103) dispersions.
25 Plastic Hi Fill Primer
The percentage amounts below are % in the plastic hi fil} primer.
Plexigum N743 (6.0%) is slowly added to toluol (15.95%) and blended (2 min),
and the mixture stirred, to form the first primer solution.
In a separate reaction vessel, each of the following is added to a
30 continuously stirred mixture:
methyl iso butyl ketone (6.0%)
butyl acetate (20.0%)




In a separate reaction vessel, each of the followng is added to a 30
continuously stirred mxture: nethyl iso butyl ketone (6.0% butyl acetate
(20.0% 29 nethyl ethyl ketone (15.09% butyl benzyl phthal ate
(Santicizer(r)160) (0.15% n-butanol (2.0% thernoplastic polyner (CAB
381-2) (0.15% = 5 a polyneric plasticizer (Replas 150) (1.0% To the above
solution, both the first dispersion (180/9101 chip) (13% and the second
di spersion (180/9020 chip) (0.25% as despgi bed above are slowy added to
t he above mi xture and a thickened m xture is obtained. When the conponents

of the thickened m x{Mh6e A58 KEBHP! di ssolved 10 to the thickened
m xture is added the foll O\A’?ng: p(grgy'ﬁg%roxy magnesi um sil i cate derivate

(9.999 The sol uti on butyl bheayl phthaldtet(Barftivizer® 160)@dSH) pri mer sol ution. The

first prinmer sol utionléa%nd k@&o ?econd prinmer solution are then conbined in
a third reaction veds®faOHEYH) 't primer solution is added in an 15

anmount to constit ut ehetthoBRastie QAR PELSel¥b4on to an anount of the
second prinmer solution cgnstiﬁwﬂg 67.45 (%S(gf the primer solution. The

first and 3econd pripeBmesisiplasticiacr(Repks X&Y (WIP4)e sl owl y adding: silicon
di oxi de powder e.qg. 41,2 0 ogenat ed pol Ln.e. 343-3
(1.0% bo xyl ol ?9. 5E%b"i“%g"%ﬁ‘ﬁsé’ﬁﬁ’a’%"ﬁﬁésrﬁ]?f%’ﬁ“&“&g%g@1f?J?P)glé‘gg)ﬁ?%m e
priner system she saebhe dispersioap(ABF/O0Z0 Chipy 0.0OUS =8 Wek@AART- abloOs aRX ABVASE:

application of th the adhesion pronoter followed by the prinmer is
suitable for ap ‘fqdéafl?ecﬁli’of%mﬁﬁu@@ﬁgf‘ﬂ%@?d mixtarensoptagied, the priner nay be

applied (alone) to RReand: Q&Hﬁéncﬂisf%fftth&gﬂ%gﬁ%yoglﬁtg@ﬁé cOR IeFe?y HEEO Lesd and

. conposite materials including nmetals an matertals used in the
~auto, marlifne atthe thickeneodhmixtuigds added the bHowingt he need for the adhesion

promoter and still 85191\1/)'r gxyhﬂlgg%egigxpnessﬂiic%% Je?ivgtg%.@%ﬁ rate.
The solution is then mixed to form the second primer solution.
~ The first primer solution and the second primer solution are then
combined in a third reaction vessel. The first primer solution is added in an
15 amount to constitute 21.95 % of the primer solution to an amount of the second
primer solution constituting 67.45 % of the primer solution. The first and second
primer solution are mixed while slowly adding:
silicon dioxide powder e.g. OK 412 (0.20%)
halogenated polyolefin e.g. CP 343-3 (1.0%)
20 xylol (9.4 %).

The present invention provides for a paintable primer system suitable for
applying to various surfaces. For example, application of both the adhesion
promoter followed by the primer is suitable for application to PE substrates.

Alternatively, the primer may be applied (alone) to PP and other plastic

25 substrates and to metals and composite materials including metals and composite
materials used in the auto, marine and aviation industries without the need for the
adhesion promoter and still provide high adhesion to the substrate.
Advantageously, the primer is flexible and is able to be tinted. In this way, the
tinting assists the spray painter by permitting less topcoat paint required due to the

30 coverage of the primer. -

Inclusion of the third dispersioﬁ in a primer allows the primer to

satisfactorily adhere to metals and composite materials, more specifically metals




" Advant ageously, the prinmer is flexible and is able to be tinted. In this
way, the tinting assists the spray painter by permtting | ess topcoat
~paint required due to the 30 coverage of the priner. Inclusion of the
third dispersionin a primer allows the priner to satisfactorily adhere to
nmetal s and conposite nmaterials, nore specifically nmetals 30 and conposite
materials used in the auto, marine and aviation industries. Priners
including the third dispersion will accomgpdate the aviation industry, the
marine industry and the autonotive industry. Prinmers including the third

di sper si on r Qyi L f 1 Cl t ace f _new panels
andpal r eady Ba?irﬁl g@’“g&%r?ﬁt%mss‘%ggﬁeﬁg%gﬁ %aaglg %ﬁll]%&%ﬁo q‘i}g&‘eéb%ﬁlfxféﬁ ng the
third di spersi drchalimathelthird dispasion s utcdnimsdate e aviafieslindawy, Md Radngr epsol

or cleaning soqu%gt. EXAI\/PLE 5 Method of use The adhesion pronoter is
shaken and st r 1MW gl otfie aytompivecidngry. Priaers unclydipg dhe thigd slispsesiared,

e.g. PE is W pgehiRanesgilondiititea %e%ﬁ%hﬁ%e?%‘f‘ﬁ@&t ol aﬁ&%l?élﬁgigin‘??tf shed

acetone or acrylic thinners. The cleaning sol vent I nners
of f or redovedpaicish Befok epplicition of aTpomee dompnisieg theothfrd difpetdien adiaasi on

pronoter are a i e ow_ng.6 econds flash off hetween each adhesion
pronot er coat.E‘&#f?egl&?@%h%ﬁ%&?ﬁf@%mg’%E@P%?rﬂF@@ﬁY?t'by baki ng (e.g.
45 15 min, 45 C). Al though this baking pKAMPLE®' sStep is not essential,

it is preferred as it accelerates a cross linking effect of the adhesive
pronoter to the pgétthed efusp surface. The polyolefin surface is cooled to

roomtenperature. T i L A (1 id_dispersi-gns or
“chips' is shaken %Ea.%%gﬁé c%ﬁg{gw g%’rkgl?%%(g Sg%gé(ipggll E) %@élﬁ%%)npri fer
coats appPi ed, suafakovws bg aated, 2@. PEnist wiped ahbdroaglily twitte abdéanignsateah or

application. If.desired, | onger per.i.od . 10 . mnutes) to dry before
scuf fing or satlfqﬂinﬁ'_if’ Bi& 8?‘%?%6 B%Pﬂ?ﬁ%&%fécﬂﬁée%ma%féﬂe}t orf'i:?‘m% Haybe
used. The pol yfdshéd &ffios ral@Wed Withad1¥anR GRATHE nicdiun) Vet daltbrthd SdiRsiohOP
coat. Suitable top coats are selected fromcoloured tint or Eal nt,

antifoul ing [APRPEEGENEPPHRd, llewing 6B seeends, flashqoff detweancencht adhepiank
TSt be Used dRORCKE SREL The ARl ler e 02 pORE D ERb Ty BRPTLE7HE T
15 min, 45° C). Although this baking or ‘curing’ step is not essential, it is preferred
as it accelerates a cross linking effect of the adhesive promotef to the polyolefin
surface. The polyolefin surface is cooled to room temperature.
The primer containing one or more solid dispersions or ‘chips’ is shaken
(ca. 30 seconds), strained and 1 or 2 medium primer coats applied, allowing one
20 minute flash off time between each application. If desired, a longer period (e.g. 10
minutes) to dry before scuffing or sanding prior to painting to achieve a higher
finish rﬁay be used. The polyolefin is now suitably prepared for painting with a
top coat. Suitable top coats are selected from coloured tint or paint, antifouling
paint agents or other top coats, e.g. acrylics, two-pack polyurethanes, polyesters
25 or cellulose based resins.
The primers may also be used on surfaces without the use of the adhesion
promoter. ,
EXAMPLE 6
Adhesion performance evaluations

30 The crosshatch and tape peel fest of ASTM D3359-87 was used to

determine paint adhesion to a PE substrate. This test involves cutting the painted




pronoter. EXAMPLE 6 Adhesi on performance eval uati ons 30 The crosshatch and
tape peel test of ASTM D3359-87 was used to determ ne paint adhesion to a
PE substrate. This test involves cutting the painted 31 substrate with a
sharp bl aded instrunent (e.g. razor blade). Vertical (e.g. 10) and
.horizontal lines (e.g. 10) are cut, resulting in 100 - 2 nm squares or
boxes, patterned by the cutting. Threaded adhesive tape is adhered to the
cut portions and the blunt edge of the bBhde is rubbed over the tape
insuring that the tape totally 5 adheres to all the forned boxes. The tape

is removed Wi t hsubstedte hthDshiaf bladdaGinstRiEERE (. g’fraﬂ%tﬁ&ie?e%l’ﬁ@él ®¥. i@eaddape

determ nes the | evel of adhesion. A 5%loss is acceptable and can
classified as tharigpntghifines (g Hogre cufsﬁf»‘ﬁtyﬁtmsell?aéi%si rmpy sﬂmte@rorabtdcemrl mer

applied to PE nd .48 urs
respectivel y. ilestltsnéggﬁ%he &Eﬁl\@eﬁ% %I’I‘I%ITE aﬁ%f]%gé?? gwr% qm%‘?f rat es
(stainless steehe bhint ddg:t ﬁ‘ethe bHidHris fubbBﬂ oedredhit tapel iake gnihhtdmstt@@ totally

(autonotive new ﬁanel s%@ s oss after 24 an hour s.
Accel erat et VeAIAEFS ¥ ‘E %Efeéd PR dT rereosied wih 8 quiskpnetiay The a

test PE subst r%wﬁbmxe;émewgﬁm d&S&d lﬁ@tﬁ@fé%ﬂﬂ*aa@eggdﬁhmo} fegural &

I ndustrial Coatings, Penrith, Australia) n the test our's equat ed
to 4 years of mwnﬁﬁbln@nde@slﬁede&Madhﬁsmmn i n adhesion | oss caused

by weat hering. The hat the  adhesion of rimer to

the PE had not beenﬁgg éltngame fdéﬁg)'%%rgFIOt‘?Xeaé‘gh@?IPWg %ﬁﬁgé\l\@éﬁ SiEalgs

cross- hat ch nmetsheded\asspeid 0ruaessaifer 20 ane dsZ8siRs lrékﬁﬁctﬁzfelya%%'tﬁﬁ @iter 4
el erated weat herjng. Field testing Experinmental field testl ng

f
\ngr ;e(r)f onnCed Setabeprimes appligd 1o watab sybstiates Kstﬁgless: sttt mibLigtesl, alsméniuma
hostile envir 0@E@G&platl‘:@mlfdrk@ccwﬁguk@ﬁfvfe%ﬁﬁf&els}é@ﬂé&e& Eléquosszaﬁepﬁty

sustai ned nultiple’inpacts wt aroos, road side posts
and various ai #Bbpurs. obj ects, e.g. stone chips. Analysis of the pai nt
integrity Accelerated Weather Tests
Accelerated Weather Tests were completed on a test PE substrate using
15 standard testing methodologies (Architectural & Industrial Coatings, Penrith,
Australia). In the tests, 500 hours equated to 4 years of weathering to access
deterioration in adhesion loss caused by weathering. The tests showed that the
adhesion of the white primer to the PE had not been affected by the test
weathering process.
20 The cross-hatch method was performed and showed zero loss of adhesion
after 4 years of accelerated weathering.
Field testing
Experimental field testing was performed on PE truck bull bars travelling
continuously across a hostile environment, i.e. the Nullabor Desert. These trucks
25 have sustained multiple impacts with wild fauna, e.g. kangaroos, road side posts
and various airborne objects, e.g. stone chips. Analysis of the paint integrity
showed no observable paint flaking on or around impacted areas.
Advantageously, the paintable primer system of the present invention may
be applied to existing PE substrates and need not be incorporated at the time of
30 article manufacturing, .e. it may be applied to existing goods.
Application of the present paintable primer system may be found in

various fieids.




- showed no observabl e paint flaking on or around inpacted areas.

Advant ageously, the paintable prinmer systemof the present invention my

_ be applied to existing PE substrates and need not be incorporated at the
time of 30 article manufacturing, Le. it nmay be applied to existing goods.

Application of the present paintable prinmer systemnmy be found in various

fields. 32 The paintable priner systemis suitable for application to PE

substrates in the formof water buoys, boagys, exterior shells of cars

i ncl udi ng concept cars and autonotive pafts such as bull bars, bunper

bars, non-netallic t. bars'. and _an l.ast i.c conmponent s _of )

sem -trailers, hor se%g(?éaé?% Sr%m’se’lrﬂﬁt%{?}{%/gﬂﬁg@f’é’%{ appgpth&tgiﬁvs@bmatq% si de

mrrors. Furthethedpipl of dhied Budfs, béts, RRlefibAHeRs BF £7® IncAMReSBn be

found in other manufactured (%fE devi ces, such as marketing o?aieffﬁésga?ltdi on

di spl ays sui t ab¥Homeibye pastingick jag|bull ars, duaipet haws,kesmsmetailicr‘emaitt \barsd ol

di spl ays have c : Al uhstrate is_rotor.mul de

however, the co‘fﬂéﬁﬂaﬁ%é ;Eg@%%ﬁ?odr%%mb%?ﬁgsy%ggesﬁ%tﬁh ngg[g% f Y‘ﬂ]lgﬁs.’ Hence
it is conté&npl aneldsivéaf the wiclh niifrotkl spl ays and the |ike may be pai nted using
t he present paintabl ri mer, system and, provi de an " autonptive' quality
finish, thus enabli rfed“r&’ﬁrea%ﬁﬁé?ﬁ/o. th pa pymeyBystenhiak élsonky fawdinage
over any ot her ot as@klciured PE dbARALls WM RarRhireR AhBARA AP SSitabl

conti nuous mai ntenance 15 by way of antifou ating on objects such as
vessel s and watfer dsusyacighiaod tdl - maketsn (dushily,e spabs eldsplays ahayae colourar i ne

environnents. |I; i i e i S _not rried out, buoys beco

, unbal anced, t hé&%‘%@@%%@?%&r}@p%%ﬁ P ir%ng%@g#e h?:‘@eveg’afpgféi?g‘mgg‘él 180t h

- decreasesll he pyrwar obsineothiess pe fidishatlencaritlistdogtekipkfed thar Qi fPEﬁstf)l@gﬁ drag.
e

20 Until now, PE,water buoys and water vessels have been unable to
successful ly c&ﬁ‘i‘ﬂ%l itPEY: %‘ﬁt?#m&%P@f@@ﬁtpamlqnﬂ@wmaar@eﬁ@w@f
either an antishOultofdltngualty AHidH -thld1fabiing WY BephfAdl LiordBPYiclt t hat
the paintable priner systemnay be used to c%rry antpl oul rng-agents to
obj ects such a#asesdingadianaggoer anyopher. Furt her advant ageously, waterway
buoys may be painte j 5 Lghter appearance than that
obt ai ned” by convent ?{)etr%grftg’!f }ﬁﬁetlt‘iﬁ@[% g‘lvﬁlgofttﬁ)le girjﬁ%ﬁ%c%l%s continuous maintenance

15 by way of antifoul coating on objects such as vessels and water buoys which are

AN

continuously exposed to algae in marine environments. If this maintenance is not
carried out, buoys become unbalanced, thereby reducing visibility and hence
safety. Algal growth decreases the performance of speedboats and the like
through surface drag.

20 Until now, PE water buoys and water vessels have been unable to be
successfully coated with an antifouling agent due to poor adherence of either an
antifoul coating or paint. Thus it may be readily apparent that the paintable primer
system may be used to carry antifouling agents to objects such as boat hulls and
buoys. Further advantageously, waterway buoys may be painted to give them a

25 brighter appearance than that obtained by conventional tint moulding to enhance
safety.

The paintable primer system is also suitable for application to metals and
composite materials such as metals and composite materials used in the auto,
marine and aviation industries.

30 It may be appreciated by the skilled person that the above composition
may be varied to accommodate various formulation conditions such as

temperature and humidity which may influence solubilities within the mixtures. It




safety. The paintable priner systemis also suitable for application to
netals and conposite materials such as netals and conposite materials used
in the auto, nmarine and aviation industries. 30 It may be appreciated by ,
the skilled person that the above conposition may be varied to accommodate
various formul ation conditions such as tenperature and hum dity which may
i nfluence solubilities within the mxtures. It 33 may al so be appreciated
that the present paintable prinmer system 38y be used to coat non plastic
substrates such as gyprock, concrete, netals, ceramcs. It wll be

appreci ated by tdag allsitel apPrepiRtedQRattthetpr HeHED

limted to the em%odl rrena'?g descri bed ?r?gé(}gtpg{l he?%?lﬁy%mégpﬂﬁg?eg%daﬁ ety
of other 5 enbRft Rehpigstivepbsientessueloasgynrasl, shictite, matalseemmtite| ess

consistent with the of t i,nvention. 34 1.
A di spersion conpri sﬁt%ﬁgg?ﬁ%‘%%ﬁl Egﬂ-l %ﬁgﬁlpﬁsffgé %&%ﬁen{)‘r‘“’%“tﬁ’ér‘ﬂ}%l ve
t hereof , a pht hihitedtoctht embodinentsideShibat Ky Héﬁaﬂmeﬂﬂ@%ﬂltﬁat%' \%91@81 of difer
al kal i ne earth mat@flﬁ sal t of a C9-C26 .aljiphatic f atté acid, a’surfactant
B

and further confRiHREAHMayGhe fstemplated el arm sewsihelcsedorsistant tHith theoup
consi sting Ofi%ﬁﬁgﬁﬁn&ﬁﬁgaﬁ@%?m% I kigp et al oxide, a solvent, a rust
inhibitor, and 10 a’l ower al'kyl acrylate polymer. 2. The dispersion of
claiml conprising a | ower alkyl nethacrylate polymer. 3. The di spersion of
claim2 wherein the | ower alkyl nethacrylate polymer is an ethyl

met hacryl ate polymer. 4. The dispersion of claiml conprising a netal
carbonate, a white netal oxide, a 15 |lower al kyl nethacrylate pol ynmer and
a solvent. 5. The dispersion of claim1l conprising a netal carbonate, a
white netal oxide, a |ower alkyl nmethacrylate polynmer, a solvent and a
rust inhibitor. ,




6. The dispersion of Caim1l in a solid form 7. The dispersion of Claim4
in asolid form 20 8. The dispersion of Caim5 in a solid form 9. The
di spersion of Claim6 in a granulated form 10. The dispersion of Claim?7
in a granulated form 11. The dispersion of Claim8 in a granulated form
12. A primer conprising the dispersion of Claiml and a priner solvent. 25
13. The primer of claim 12 further corrpr:J,'4si ng one or nore conponents
selected. fromthe group consisting of. "a Cl1-C6 ketone, a Cl-C6 ester, a
pol ynmeric plasticizer and a hal ogenated pol yolefin 14. The priner of claim
13 further cdeeAIMSng one or nore conmponents selected fromthe group

consi sting ofg an Al BBQilo Y, | Si 1 I , 30
and a sili conl'di oﬁgfeg pomﬁe‘?’.ﬂﬂ’%ﬁgﬁg&?‘xngr&gg%%[wé%en%&gﬁ%i ?rngﬁfe}s%q%&gnt, a

| ower al kyl ribemeica phthalate pgenoferC:-Gs aikat@barkmatioaicohal, Gh alRGliesdarth metal

pht hal ate estgg | - at ar i cohol . a.,.polyneric ’

pl asti ci zer, sgﬁﬁg%ﬁ‘&%&?@‘ a%% v Iaécﬁcgnaasﬁﬁ%é%ﬂfbﬁ@?sfwrﬁrpgc? it 16. The

primer of Scl xiompoientsiseletted fromithe group gorsistinglofsper si on of claim5. 35 17.

“fhe priner %fm&{s,l%igr?ola further conprising an al cohol, a thernoplastic

cel |l ul ose polyne Berivative thereof, a pol yhydr oxy magnesium silicate

derivate and whitinetaoridej oxi de powder. 18. A nethod of nanufacturing a

prinmer including the steps of. 5 mxing a first priner solution conprising

a prinmer sol &R Mnd a | over al kyl methacrylate polyner in a first vessel;

m Xi Nng a secamakt pihibiger, af®! uti on conprising the dispersion of claim6 in a

second v?fsel L om xlkglg ttge first primer solution and the second priner

sol ution og%_il‘?’@ra methegrylate,nobansss i ner. 19. A method of manufacturing a

primer conprsi NgThdWidpeRibrtoficldimtl ddhipiBing 8 Wwt ARPI AORRY Rile Iy | Mer

sol vent and | ower al kyl nethacryl atefgol ymer: " m xi ng  a second primer
}Mﬁ& Dowesalkyl

sol ution conpri si Wy dispemsicoerfichivnk wherein methacrylate polymer is an
ethyl methacrylate polymer.
4. The dispersion of claim 1 comprising a metal carbonate, a white metal oxide, a

15  lower alkyl methacrylate polymer and a solvent.
5. The dispersion of claim 1 comprising a metal carbonate, a white metal oxide, a
lower alkyl methacrylate polymer, a solvent and a rust inhibitor.
6. The dispersion of Claim 1 in a solid form.
7. The dispersion of Claim 4 in a solid form. |

20 8. The dispersion of Claim 5 in a solid form.

9. The dispersion of Claim 6 in a granulated form. *
10.  The dispersion of Claim 7 in a granulated form.
11.  The dispersion of Claim 8 in a granulated form.
2. A primer comprising the dispersion of Claim 1 and a primer solvent.

25 13.  The primer of claim 12 further comprising one or more components selected
from the group consisting of: a C,-Cs ketone, a C;-Cs ester, a polymeric plasticizer
and a halogenated polyolefin.

14.  The primer of claim 13 further comprising one or more components selected
from the group consisting of: an alcohol, a polyhydroxy magnesium silicate derivate,

30  and asilicon dioxide powder. -

15. A primer comprising a primer solvent, a lower alkyl methacrylate polymer, a
C;-Cs ketone, a C;-C; ester, a phthalate ester of a C;-Cs alkylated aromatic alcohol, a
polymeric plasticizer, a halogenated polyolefin and the dispersion of claim 4.

16,  The primer of claim 15 further comprising the dispersion of claim 5.




15 phthalate ester of a C -C6 alkylated aromatic al cohol, and the

di spersion of claim7; and mxing the first priner solutlon and the second
primer solution together with a priner solvent, a Cl-C6 ketone, Cl-C6
ester, a. polyneric plasticizer and a halogenated pol yolefin to. formthe
prinmer. 20 20. The nethod of manufacturing a primer of claim 19 wherein the
second priner solution conprises the djspersion of claim8. 21. A nethod
for coating a surface of an article co i sing. coating the surface with an
adhesi on pronoter conprising an aromati c hydrocarbon, a co-polyner of a
CZ- C6 al kenejand Fhe ipiier esft elainfnd furthbd compedingl an 28cqhoky o| SEimoplastic

arti cl'e coat GHMGRF ROBRIST o F ABMAHTE HiRohe RopReT gty sl Slighé deriae 7
and a silicon dioxide powder.
18. A method of manufacturing a primer including the steps of:
5. mixing a first primer solution comprising a primer solvent and a lower alkyl
methacrylate polymer in a first vessel; 7
mixing a second primer solution comprising the dispersion of ¢laim 6 in a
second vessel;

mixing the first primer solution and the second primer solution together to

10  form the primer.
19. A method of manufacturing a primer comprising:
mixing a first primer solution comprising a primer solvent and a lower alkyl
methacrylate polymer;
mixing a second primer solution comprising a C-Cs ketone, a C,-Cg ester, a

15 phthalate ester of a C;-Cs alkylated aromatic aicohol, and the dispersion of claim 7;

and
mixing the first primer solution and the second primer solution together with a

primer solvent, a C,-Cg ketone, C;-Cg ester, a polymeric plasticizer and a halogenated

polyolefin to form the primer.
20 20. The method of manufacturing a primer of claim 19 wherein the second primer

solution comprises the dispersion of claim 8.
21. A method for coating a surface of an article comprising:
coating the surface with an adhesion promoter comprising an aromatic

hydrocarbon, a co-polymer of a C,-Cs alkene and a vinyl ester and a chiorinated

25  polyolefin; and
coating the surface with the primer of any one of claims12-17.

22.  An article coated with the primer of any one of claims12-17.

30




