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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 either 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
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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.
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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-Cyg
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.
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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,-C¢ 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;
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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.
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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
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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 of a
Cq-Cy 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 Chemiplas P/L.
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the surfactant is tall owpropane di am ne di ol eate.
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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)
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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
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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.



3.36 and 2.24 parts by weight and even nore
preferably, between 3.08 and 2.52 parts by wei ght of
wo bmsdssper sion. Still nore preferably, the kep@nav2m®s/000300
present at 2.8 parts by weight of the dispersion.
Second Di spersion Formul ation (1130/ 9020) The second
di spersion conprises a white netal oxide pignent, a

t her nopl asti ¢ pol yﬁrer a phthal ate ester of a Cl-C6, )
al kyl at ed Brefsrahly ¢he phihalate egers of paEr&ntalkylated gromatic alcohol is

sol v a ' Ppaker.ab t I e
S0, el P UG BRI RGeS Y2 AR ) i of
bet wedispe3dord anddndr? . fFefermblys tHeywaeai §H2 aond 1t28eparts by weight of the

di spet.si on. Preferably, the white tal oxide pig t

s pr gt ERBLols BRETatpie SPBY A PSRt ni Trore alkylated
pr ef esraRhdic DRMVESH pAdsent PBEveés- P70NUS 1% ¥&tIBY RLight of the
the dispersion. Still preferably, the dioxide is

pr es edispession 3ng tillsmgye wesiferhblyols preserdi aipleé giants. by weight of the
Prefe iabl%i t he thernoplastic polyner is cellul ose
acet at D ?g/rate present between 8.45 and 4.55 parts

by wei ght Rreferdty dihepelirfictiht aiRd taMprdpaBé edialine dioleate present
between 7.8 and ht of the dispersion.

5, 2 ts b

Even baiween9.82% a@bpﬁg:pﬁés b%é&%}%l%ﬁhﬁ disprssignelviorespreferably, the
5 . i aht.

1 7 FRABDELY S 00D 0 353 Bl S) A g oty

t he dbeswesrs0d.DTt aidd.225phys bhweight fral aiea neat prefefably the surfactant

C1- C6. al kyl at aromati c.al cohol .is butyl benzyl
pht ha‘ls&’f"ég?}raéggqtpaﬁggmﬁg Pgt’oheéll‘ﬁ?elfﬂol? parts by

wei ght of ' i , .
oS e P ERreHIP Y et 1R el 2080 0 BTRUERY weigh of

mor e the dispemizing, Moteesyptablyahaselvergtie preséntbeGteedst. 56 and 3.04 parts
| kyl.ated. aropgti ¢ al cohol ,is present between 1.76 and

15 27 Baneeth T GErGe e trDpERCTUAC i PLCPR bopyiad 418 and

pr ef ey apbyts l%sw@irgﬁﬁ@ﬂlhe @lspdrsBnPBkillndt¥ suRiblithe @blveREis present at
di spersion. Preferably the surfactant is tall owpropane

di am h8 paitobeweighpekibedisperstioneen 0. 325 and 0. 175 parts

o oL PO ORS8RI, 405, o

wei ghisopropyleldahef. efratekablp theweahy | @t3/1 ket@nel isdhresdnt Béviéen 0.78 and
by weij ?ht and even nmore preferably the surfactant is )
2B esehf2 gartpby svepght 0§ twﬁwrgm- Mepre; switably s the methy], ethyl ketone is

gr gge%rg%gb ‘3’%\?\2 :@ggfﬁ%if 0.38 Raks Bi;twé?gq{tvéﬁqﬂe éisgé'sﬁﬂdand 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 preferably, 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
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3.6 pBe qalﬁb PDegalan LP65/12 . In the third dispersion formulatlon 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;-Cg
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 C;-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,
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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 manufacture of specific primers,
e.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
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used liquidaonufvelsitler ef dhe pemmdri A puitallle primers solvent is an aromatic

nder odt hat onent s .of. the gener al
13 e IR oD RS SatTR: NG Hifih ffom xylol and
prl MefolRe! Pi’t‘ferﬂﬂ? &E'df@ﬁﬁtl@'hzdl‘é@bﬂbgﬁi co\ﬁﬁiris@s B6thM®luol and xylol.
"metal prinmer’' and "plastic prinmer" for ease

of rePwfesah]y thyprymen sodsenhisepresent heswean 31 angl 210%; ofdbe primer, more

Z SSICI é g?e{ﬁg%em{e% ’3%)%%%43% éﬂS%BFE} ?em%t&gferqb'fgi¥etw%en 33 and

ot her271%% @fﬁ&t;&iméfahe rstlﬂlhlﬁ)re ﬁeferhtay lay/30 %aof thd: pﬁihleﬂ hi
fill primer net al

ce
200mposi te ﬂﬁf“éi"?l}ilth%FOh&lH‘é .bemfﬁn 7St and ho9%: % af ghe 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 10.32 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.



General primer conposition In addition to one or nore

di spersion the general priner formulation preferably
w@eupnsBses a priner solvent, a | ower al kyl metPeAyL@se00300

pol yner, a C C6 ketone, a Cl-C6 ester, a phthalate

ester of a Cl1-C al kyl ated aromati.c al cohol, a

pol yneric plasticizer and a hal &8enat ed pol yol efin.

Preferably_the r solvent used

.prinme nprises a pri
as a sus peﬂ_&ﬁ Pfg‘gf”i Hsfeaaqt&f Iqcdies IaeCloéé g‘;rs{%m‘p?qlfﬁ?&d from propanones,
sui t afilighonkd BRI peRhNGIRL. ﬁ?ﬁgyé gtﬁﬁ @I¢6Cka¥xlqer 809%@? ®n a butanone.

Preferably the aromatic rbon 1's sel ecte rom
xy| ol Prafedatily theoT1-Cpketbre siprysenhbetaeem®®.28 ahg d6 36 26 b the primer,

conprises both tol uol xylol,, Preferably the primer

ol o, wefrably Rebsp et s g al SFoSBRCH o ety between
FOr e o B £idedl. 25 HREWNRR o8 prfctabld a2 DF 94 BEthe iRy,

nore preferably between 33 and 27% of the prinmer and

still nor eMpreefustahlyl hea€1-€6 ketone compriggsi bath methyl iso butyl ketone

Pr ef e ab. ' 27 . d . 05 % of
T RO RSl 3RS RRET BB AROR e beovee
t he pg.06rand 4:38r% oftief gxiabl, yndie piferabls Sbétve@n®.44 And 4 .99 % of the

of the prinmer and even nore preferably at 21.5 % of )
the PRy anpmore PEEEpbly Hhetwsanct-82 andsexdatt offbe weigser. Still more
1.1 ' Q (YA
1Bt wen e, Jetli o R GRS prefBi 1 £2.9% BF B pimer.
pr ef er abl yProferabdy m&hyilGethyldceTorigds prademvbetweanr 21.19 and 11.41 % of

preferably at 8.6 %o of the priper, P rabl y. the,

ot melhe PRIhRTereis Biebrn FE56 a6t yp Qb esbithmarimss and more
describRehbiPbetwden ATB! Ald 4. §P8F D W BRAYE-Still more preferably the
Pr ef er abl é@ the | ower al kyl methacrylate polyner is

pr es enethipleatnd dgtame is praseny a0l 63 U ofitheppmener, and nore

r ef er abl bet.ween 4. and 5.6 % Preferabl till,

1Bhe T ower Hctie drehibRaastidls i e Siftctaied on' methyl, ethyl,
bet We[ﬁﬁ{)ﬂl-aﬁddﬂl@rl @h@in§0 ARD duitabidafdlb® meleb@iewtight 4defites such as
| ower al kyl methacrylate polyner is present at 7 % of
t he pcilpthﬁ%thph ang ethye acgsptes vitably the, Q?&qse@tea eStEr @ n-butyl acetate.
ket o t I o/ .
S ASAEUAR.AE CLLOTLRE LB L SHERERENS) o in, e primer
but andioe: prefeedtdy,aht ¢, i(yeestet isGoresent bexevees 2692 2adt17.28 % and even

et ween 29. 25 and 15.75 % of fhe primer re, .
2§r ef SPIH Rfeé&b\%é @ﬁtwna%’;@@cﬁ/&%ﬁf t‘VhePrsfer% stilfghe C1-Ce ester is
pr ef eﬁr@@n&’atbﬁt.é"%e&ftﬁél dme@nd 20.25 and even nore
preferably at 22.5 %%f the prinmer. Mre suitably, the
Cl- C6 ket ofrefecabdyr a phthabute lesteptofiyd Ci< dhylatedkabmatce alcohol as
described for the general dispersion or ‘chip’ formulation is used in the general
primer formulation. Preferably the phthalate ester of a C;-Cg alkylated aromatic
25 alcohol is present between 0.182 and 0.098 % of the primer. More preferably, the
phthalate ester of a C,-Cg¢ 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;-C¢ 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



and nethyl ethyl ketone. Preferably nethyl iso butyl

ketone is present between 8.06 and 4.34 % of the
w@eooswss34nore preferably, between 7.44 and 4. 9BCPATL005/000300

the prinmer, and nore preferably between 6.82 and 5.58

% of the prinmer. Still nore prefigrably, nmethyl iso

butyl ketone is present at 6.2 %of the priner.

g rlfegggogﬁbgfflfﬁg %lémﬁgit: %Ea%txmﬁgﬁ%e%&?sgtég?ggﬂgg 150 is available

bet mee&nh%vﬁ@exﬁr\@hé&c% NeBbuinB eV R Austadlf, nor e

preferably between 17. 93 and 14. 67 % of the prinme

Still nor ePrpfeéaléy,anbp polymerieenlpspicizer isypreseat betavers 1. '§2 and 0.98 %
PL?Fﬁ eglgt rﬁer é) retf&gblg %g%ennﬂe_ggyaﬁgi' lgfi;1 y/? ra“:f‘ld 8r%| greferably

and betweerchsd and 13]65%. Bitéfdratily etilr the chlorinmted pulyafeﬁn is present at
wei gh{ /cet ates such as diethylether and et hyl
acet at-8. “Suitably, the Cl-C6 ester ester is "-butyl

t at |
gg te V\geﬁ Zglﬁrggc%g{atﬁ%’ ﬂ){eS pﬁlgx%%g&ni;ﬁﬁe@% fi4lo ngéla&rdeécﬂ%leﬁn selected from

pr ef epcdjpdlefing hJ@n@]mlﬁg 6vasiuer pemeqﬁame of keeneecas 261i82 Suitable

223 %lg&ngﬁe g’%@%ﬁg@#ﬁ ¢ [qﬁléla@peg E%e{ne%‘éﬁsé (?0 % solids in

101 esefflerl) add - cﬁlo%hﬁfed gﬂﬂydl’&ﬁﬂ@ﬁ -2Rpefogrsdlly in ﬁylene) Su1tably, the
pht hal at e” ester of | ated aronmatic al coh

as dechdoninséad p@lyolteﬁe lgéhesp@mnurosaibr gva@hblarchl@ma;ﬁed polyoleﬁn CP

f or mu} at S

pref ot oty Tk A Sl & 2 et B ang AR 8% Bastman
ar onmaChéniehlddhiedl s present between 0. 182 and 0.098 %

of the priner. Mre preferably, the phthal ate ester of

a Cl-C al Kbtefraily.dho Pgeélasﬁd@@h?aleﬂnsls preserirhetwrandedand 0.7 % of
130 G0 inf o e BROTRLR DA TELEN DRI EER Akl beven

pht hal.ataed 606 of dfe prinis- Pfefarhily Istitl ke nlgedatal pdlgelbfih is present

IS preS)wt at 0.14 %of the primer. Preferably the

pri me? el udes a pol ynmeric plasticizer selected from

nonm gr agmkypaRtyeric plasticizers. Suitably, the

polymeric plasticizer is thecommercially available

pol yneri ¢ ‘Pheagimprinests dRdle genetd (rinkee poapodiion ingy be combined, in
va|I bIe f mT vvns nd_Chem cal

i ct orfa®™m r FPEES Bp‘gflfs‘{dh %/E%‘éﬁ ngﬁ qther components to

pl aStﬂnﬁxhtﬁEd%ﬂeSa Whﬁ@ 9ﬂtneb gh \¥a&ifion 1S theddbin fon8iks Uf e ééih@ral primer
primer, nore preferably between 1.68 and 1.12 % and

mor e GSMRCSHIRN the ehiteerimar Befesshly Tomprises the dirst dispgrsion and the
still Sec&niedlg&lrﬁ& N&A SngQI%Llé/ Jvaeftflesrk&e% f3F S&%Bcgne%{s 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, still
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.



1.4% Preferably the prinmer conprises a hal ogenated
pol yol efin sel ected from pol yol efi ns cont ai ni ng
WO 200508834 per cent ages of xyl ene as solids. Suitei/avu2005/000300
hal ogenat ed pol yol efins include the chlorinated
pol yol efin 343-3 (50 % solids i gnxyl ene) and
chlorinated polyolefin 153-2 (25 % solids in xylene).
Sui tably, t .chl orinated polyolefinis the
commer ciMEALT4RIE | abl e chl orinated pol yol efin CP
343-3. CP . ﬁd}g 2 i ; ;
avai |l abl e ?l?égo?n&nast ﬁgﬁoféﬁiﬁlg%egalﬁeplf%}tggg.&;o%?lggen?%’bl?é;?ombmed’ n
t he hthkcgemmte dpgefiedoblxfvien with pthes enmpbeinie én niandfaghole a metal

0.7 %of t , bly, bet 1.2 d
0 St BB TE b bBI S B o B 5o o
Br i Meprimélr ﬁxfe%réﬁl}')é filpkikéds, the TRsthdikRas0A! @e s@&irﬁdoclfliﬁéérrlgon, and the

O
is present at 1% Wiite Prinmer The conponents o
gener @irdglispgsiorconposi ti on nay be conbined, in the
amounts w [ r i.fi Lt ot
S ommonent oF Ridtatib thd ARORR0GREH hEert BliReen 17:d S % of the

t 0 t heerbprimegnhsreqirefehblygbatwveah 1p/56rmd A00PBs bf themetal primer,
the white prinmer preferably conprises the fi

first
di speftd| BRrapwiarkly debuien di Kowids1af2 Yaef ﬂpflaﬁé@hpag@r, and even
19al ueg, g g%gféf{?%f %tgl%i'?fﬁméwﬁfte Eﬁﬁeﬂr I mers are

per cent a mer conpoSition. Preferably the
first di spBre&rablyitbe prcone dispbsionespré@nB8bawder 0.52 £6d0d.28 % of

the white priner, nore preferabl efee o d .
12 6 B sre i T pre oLy SERTaEn DAE) RFOrABI fhe metal primer
bet wegl] théreSprarehbltbdwerdd. 44 Bfd PR 1 oPfHeREtal FHfere¥Reven more
nore preferably at™ 16 % of the netal priner.

Pr ef eprafsirably hiel.4 8¢ ofiidic dietgd@rigienn i s present bet ween

.52 and 23 % of. the white.priner re pr rabl.y, o
8ot weon 0. BETal rB Bpeil iitssnLRitReR Zg5 1 147 % of te
nor e jpeaf primet, ndie preeably. betwednd. 52 afd Y681 bl thewhéthPprimer, still
primer, and even nore preferably at 0.4 % of the white

pri memongeprgferaily betwernel-EoapbAditt % of theraetgloprémen, and even more
oL T SATERAN S G Ted, |0 the arounts
a net al 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



prinmer. In addition to the conponents of the general

primer conposition the netal prinmer preferably
w@eopnsses the first dispersion, the second di BEEAF2MK000300

and the third dispersion. Preferably the first

di spersion is present between 17..94 and 9.66 % of the

nmetal prinmer, nore preferably be]tgvveen 16.56 and 11.04

% of the metal primer, still nore preferably between | |
15. 18fil paimep, st Pﬂ)@@fprﬁf?éa%b@twesm Or&dp ,ana&@%v"érpfﬁb? glastic hi fill
prefe B2 Ink&®, P P r '

t he s%l?ghyd agcll g%%r@?rg(k%fgﬁg&ea\selgiﬁs /bogt? \%\H/(‘es:dr%a%l.c gghgﬂ%ﬁg&%

% of the nRtefdralgy itheealcohobinethp peifner éhé priimet aleetvl Or di8ohol solvent)

and 0.32 %aof the petal prinmer, stjl re preferably

Pt welin A0 s FPIBHS PUREP BREhofe AP aRE. Afehobyisybutanol
gor € pfeﬁr%l?tlhé/ aftoh8l 1§ prednt HREVEERIAE AR BT, of the plastic hi fill
Preferably the third dispersion I's present between

2. 73 puirderl mpre pyaférablyebetucenl 2.pranddr6 Yoof theplastie hafillyprimer, still
between 2.5 d 1.68 % of &, netal .prinmer... still

mor 6 BPiTRRERR B2 a1 Eoq T e Bic R T i, g even more
pr i meprefepatily 8VER offtHesplatiehe iflprineat 2. 1 % of the netal
primer. Plastic H Fill Prinmer The conponents of the

general prPiefsrablynihesthermeeplastis pelymghosing Shespapiastie gpolymer  as
hn th b C j ' .

100 ot RR G o Rt Bral Eibpelfort B LA oliph 38ve,  Prefrably the
addi t thermdpdastib @olyarsp dnthacemaferdidlyy failatlaiCAB B8BL polymer.

conpositio h lastic hi fill primer preferably

Compr i ses Preterain} i @‘F%@léﬁtlﬁd’,"l){e‘l‘iﬁ‘é I§ gesRl ber s Q1 Shand 0.105

an al §obothe pastib B FAPAARLY ToRO bYeTELbly2heRILANY 8 Q%Y 0.12 % of the
te ahd a st I de

magnesi um si'l 1 cate deri vate, ['1con di ox
powdeplastier kif 6H giyimyert el foiare tprefesplyr betpeen 9. [HiSemwn.135 % of the

etweegn 16..9.and. 9.1 % of the plastic hi fill Ler, . .
8o o Hipuiceaff gt Ses’ BOmhireiety o 9115, HeBhiEepthcic hi fil
hi fipdmerimer, still nore preferably between 14.3 and

11.7 % of the plastic hi fill primer, and even nore

pr ef er abl yPrgferatdy otlest polghysirexst i mapnesivm | siicateerderivate is any

Pr ef di. SipON_iS present. het ween
o oSt SR R MO S i
pr ef emaglegivaesiieas d&iditadnsla bl@stchek CABNB! BEB07D66 hvdilable from

rimer, still rmreIpreferany bet ween 0. 275 and 0. 225
29, of Browsen ang JagobsiPty Lid. SydngyeAustialit. even nore

pref er abl yPI@fergolgsth%’ ‘%lyhp&’rom/ aﬁlta;tgx(r‘eSMm f gilikatpr&Wate 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.



Preferably the alcohol in the prinmer (the priner

al cohol or al cohol solvent) is a Cl1-C6 aliphatic
w@edosms3g4nl cohol . Preferably the al cohol is w bot/anzdos/000300

Preferably the alcohol is present between 2.6 and 1.4

% of the plastic hi fill prinmer, re preferably
between 2.4 and 1.6 % of the plastic hi fill priner,
still nore preferably between 2.2 and 1.8 % of the

pl asti c 44hesipw Prespoteler | and even nore preferably at 2%
of the plag} é)?oxﬁ tefddhtsitd b Bimers rtgfd‘?ﬁ'@mﬂotc 4 surfaces such as PE,

t hermopl asti ¢ polynmer s a errmp astic polyner
def i nthed sudface ban bereated wdihspeadhiesion gromoter,pand then coated with the

ol yrERIerY PR S5 ArBr Sy BieT st S RonigB pn promoter compriscs
gol Yy ey arobla@it %&awc%(rbbﬂed Echgél?&@l‘ 884 iCcS- G%Oill?(éfﬁranﬁ% vinyl ester and a
present between % of the plastic hi

fill ﬁrlbmedmiyfeléﬁneferably between 0. 18 and 0. 12 %
of the pla nmore Rhe

petveen 0 Th&iih by yePhbOF bief Tl solPiSesapnaR Hyarocarbons

pri memncluditg stkgatedafdnficydictatbonat PRefdlablyothé atoutic hydrocarbon
plastic hi fill primer. Pr eferablg t he pol yhydr oxy

magnel$i QoS ibpieelt telueb aad aylel. Peferablyfae propptisyhydrocarbon is present
magneg J%@%r? bk 1aGatsG 74ed Ynﬁ)trg g{ém{gﬁllyl PR PO0 Yind B8, more preferably

pol yhydr oxy nagnesi um $ vates 1s a talc

such batweAS 8Soandl #/8QFY0GnE silbimd| peferabby B2dndbrofathd adhesion
Jacobs Pty Ltd. Sydney, Australia. Preferably the

pol yhD@® “magnesium silicate derivate is present

bet ween 12pR7e ?ﬂ&eﬁb the Slonfdtie BRSdakon" borﬁlgﬁéeos/o %c%th toluol and

primer, nore preferably between I1.88 and
t he pkdsk iRreferabily the tphlphmp;ressnu betweanr ¥ pidef0s7edoidythe xylol present

et we 10 d o of,. t he Iastlc [

1377 mebetwict, T3 B 7.3 ot Pk i, Briicsery g pretheably the toluol is
pl ast px‘ésdﬂt beiwden [871 48158 Rt ehakisl Ishﬁeg‘eh{ b&RRerdl 1 2%h818%, more
powder is any silicon dioxide powder. Mre preferably

t he spiefesehly thedelugbissessat bataeenm’bF yend @%25% agg, ﬂfeatyéol is present
treatg %Tvééli | £98 g%?)éhcﬁj §t11||?) \égfla'ée P%g%gbl?%hﬁo‘flﬁ@tlé Ing]aga%S % and
powdetheixglop ﬁmefmt helt(We efthe adltesimchrOmdter Yorapoditivh.

avai | rom gussa XI
lastic hi fill ng npr e preferably bet ween 0. 24
28nd 0. 16 %efpolwrbp 28tGrCplkenq with 3 Yipyl estgrisuch ap ethylene vinyl

pref exabhy aRCLWESA tHe 2hRRE HohBtetBim o ISHRABIE co-polymers of

C,-Cs alkene with vinyl esters include Elvax 260 available from DuPont E.I

DuPont-de Namours and Co. Inc. Preferably, the copolymer of a C;-Cg 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



hi fill primer, and even nore preferably at 0.2% of

the plastic hi fill prinmer.Adhesion Pronoter To
w@emsnsB4ndhesi on of prinmers to difficult to CBEL/AU2005/000300
surfaces, such as PE, the surface can be coated with

an adhesi on pronoter, and then ted wth the general
primer or a specific priner. Préferably the adhesion

promoter conpriges an aromatic hydrocarbon, a | .
co- po_ﬁiﬁeﬁ’ g‘?’ QEJG’rSWE?ﬁeSHHoPrQ{CW%&/I t?lés"ché?m}#ﬁﬂi polyolefin is
chl orblrgggn@gt PPy ee adhelsixg?rcﬁﬁ&{_gi@t' ¢ hydrocar bon

preferably conprises al omati ¢ hydrocar bons
i ncl udi Adetbddkyf MowdactutnaPricehsydr ocar bons. Preferably

t he aromat ,c .hydraocarbon i s on r bath toluol and .
ol P Gretiily EEmaRs ke PA% Bhmitnd pdns gt sofiion in a firs
lset weedtsé andnglixdg 4 Sedénd Pinfer RORIBH 3R laYsebGideQBeI HhdaReh mixing
66, nore_ preferab bet ween 85 and 74.25% and stil |l

mor e Peelist apmpr 891?{190%3@151 the seed eprimer privtien éogethvbte make the
o o1 LAY 1S BT A BRI SOTRE LSRRI or  iferen

tol uol and X ISP

bet weesssQ0 Pasferably. dthefROmpiitentsy b2l miwteds ®igbthbe e thelBrst primer
and 7 % of the adhesion pronoter, nopre preferably the
t ol uofolptiongnddbssecgad AT Wrutndo seakedtheRrimete xyiol s

1present b eft‘f‘@ﬁﬁhe?s%o&ﬂ@vo%m(g@ %)g F@E@&ﬁé}rg%rysom?ﬁlr%@le ilégéond primer

is present between 79.75 an the xy

pr es estlutioet avekthe Isthanmngidnertn dnayt ¢dnhpriserthe pameé eompbnent, e.g. the

the toluol .is present .at 72.5.% an he
r

d | ol | ..
pres T Ame, PrimEE Sl enty o A RS} 8F S H’o%b@ ar)&(g'ﬂg?féﬁ!aﬁﬁi%ﬁﬁ’monmg the

Co- potompdnen®fin %ecﬁrsp?riﬁ‘llek §516tiOM, tie ;@cMﬁd‘h}Sfim%ﬁ EQLtiSHERY the other

as ethylene vinyl acetate are used in the adhesion

pr onoe@ppdngnisuhagti asrounsie thebtotel conquot yermirsd dbr GR- Gémer solution.

| keng Wi.th vinyl .esters include Elvax .26 al.l abl.e .
13 om Eurronole 4 ForiGRaFe soMbaited me iR acfe othe firs Bifier soution
Pr ef es glrtion olfiethe ofatley B&hpdHent afdedClo ahk &8&onNd Edmponent and the
vinyl ester is present between 3.25 and 1.75 % of the

adhesfeaninsieppbthe samegermpeneat eddgd tg thsethgs pmporgits. 2 %
nmor e prg{i,g%gﬁ%grgﬁﬁﬁ&ppol yner is present between 2.75

and 2.2 even nore preferably at 2.5 % of the
adhesi on pPefiildy .thfestegritrysdiitionc bdmypriseattel primer solvent and a
avai | abl e

B0 YOk TS SSS! ALY ARt he s primer
Pref egslaiof, the chlorinated
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 preferably 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



pol yolefin is present between 19.5 and 10.5 % of the
adhesi on pronoter, nore preferably between 18 and 12 %
wa@ewsessm nmore preferably between 16.5 andl13. 5P@/Aliz005/000300
adhesi on pronoter. Still preferably, the chlorinated
polyolefin is present at 15 % of,,t he adhesi on

pronoter. Method of Manufacturi r?d Primers Preferably

t he prlrrers r y. mxing a_first prinmer solution

in a POyRer ﬁ%&%ﬁ%ﬂ AATSE] SRAULPNS EQr GREKIRG ithfe meddl) R comprises

in a pri mer
§€§Q£}QLF@§ $2hs @B %M}%“‘mﬂ(}gﬁfl?g RBI og}

sol ution and the second pri ether to
make thé’emndm‘bvmermutmond vessel may be the sane

vessel as flr t v r a,different vessel

by ot or ant yPTorat Bis ERREpRE: Sl chriiet BE Rig e hptone, the Ci-
she fCf sttel rthéTEhthﬁlfaieUédté}noiaQ@ Idkealﬁﬂﬁﬁﬁ%&hhﬂ'@ hlcohol, and one or
solution to e the primer. It is understood two or

nor e BPre disperips; alpps ﬁlefrcr@ed aboyn, Alh% amewrs apy Varamount in the
sol “tée%Qn oﬁ&?m{:ps%hﬁfo'ﬁer conmponents nmay conprise the

sane conp the sane priner solvent. A person

of skil | | Prefangblar theLmldeg kend copPEitésoond1gr bb of methyl isobutyl
components in the first priner solution, the second

pri meketers ard sethi cFﬂ?SHekeé‘ifﬁ’e rPr?:féli‘?'Bb’nﬁﬁtgl fra deetongois dresent in an
'Qo t hﬁn&ﬁ'{i Q)lf 339Uk l'Qelqu) cﬁqhé QJCOB(IP rlﬁf'& Qaﬁ ngcgd\Je %??ferably the

exanpl e a portion of the conp nt may
t he fameuntpy 32186 arsb2 L84 &) maae pmfdsrabiy thod amd)lmtssamam to 24.57% and

conmponent adde he secon ent and the .

oo MibhofreiEt B SO o Aante ek selution.
conmponent sif & S tppéteiABle, %ﬁétﬁw %bﬁ'}rﬁfk%&ﬁ&@' ¥nd nﬁetﬁylr Sthyl ketone
primer solution conprises t primér solvent and

| ower caaniise theCinke rkyloa@,eprpf@r%hlnethe mthylwmlddieg)mnepmsent in an
157, ¢ NE bl Pk F s 381 Y] bV ofFthe SELAR iomd: S RO TRE the methy!

Pr ef egthfll RetdrRas Prekéitlin SOhMEERL HeBvdeh AU and!y. 911noiat|l{9 %Hond primer
of 71.5 to 38.5 % of the first prinmer solution,

pr ef efodwion, meee prgiurRly ithe @wouny ivbepyeqrpl %2 an@ﬂéﬁ%myethyl isobutyl
th I
€ M addsbegg( %0 o . ?1 Al gOﬂg‘%})dméﬁlke%thgigl%eS?%%o% %péfgrably the

t he anount

Pr ef earabdlny js bdvwedrol®e6 and k4. h‘yméthyxlqsqﬂmylecepmbylﬁ& beﬂvﬁaen 12.43 and
of 58.55 to 31.5 f the firs

o ST oS S Sl St o 6% maty
isobutyl ketone and 11.3 % methy! ethyl ketone in the second primer solution.

Preferably the C;-Cg 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;-C¢ 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



to 36 % nore preferably the anmobunt is 49.5-40.5 % and

still nore preferably the anmount is 45 % of the first
w@eoos®ss3gpl uti on. Preferably the first sol uti onCT/au2005/000300

m xing the white prinmer solution and the plastic hi

fill primer conprises Plexigun(ry), N743 as the | ower

al kyl methacryl atepol ymer. Prefétably the first

sol utjgon for Xi ng the net a r copprises De
LP65/ ezneglaphg Clugifler AceEsPn ML&"&%@S&@P fesble o ciulate the
Secongh St BisedInthé %E‘rc?ﬁtﬁ%ﬁ@@@és\’ ivae fcﬁ'ecﬁé’ Hﬁparsfo% fin the primers

sol ution conprises t e the Cl-"C ester,
t he pitiovel ate ester of a Cl-C6 al kyl ated aromatic

al cohol and di spersi o al | descri bed

above, MI""‘%%@E ngf’é‘”é/’”gﬁg Prfr ‘ng?{f’é?ﬂd pri mer

ol ution. ﬂi@%@ﬁlP&Lems hhﬁecﬁlw@tﬁéeﬁeﬂqnmomﬁﬁﬁ Qﬁheme second
or both of methyl isobutyl ketone and

ket onerlmﬂr@ﬂlémﬁpynam@cme 8 neanesselytion mrféy r@hty qomrlmrse the C-Cs

anoun f 9,11 % seco I.Imen

oo bl ot kS 8 S SREBISREAE Yz and
21. 84ha%ge1ﬁeree mﬂy&ﬂeﬂh@bﬂy oﬁ'ft?peﬁlﬂlﬁwﬂibedi Sab30e 03A1l @%%24mbui¥s are %
and still m)re preferably the amount is 27.3 %.in the

secondmeint ifd the spmpersats fxedswithy they Brse Pipies solytiphyind the second
gsob% HheOLARG tap{%r gﬁkﬁﬁ% tpﬁ}ﬂeﬁg@bﬁ&? conprise the

etone prefe e net I'sobutyl ketone is
present i anferziﬂpurdﬁﬂsepmmemsohﬁlo& iand aiibuit Bétetert B&15 and 10.85

o1 cooin AR R R L W2 s ihbrredn G ERE21 50 % of the

Seco nﬁm’ﬁéﬂ %ﬁftloﬁ%lrélﬁﬂu&rd to Wnﬁfa@f&é ﬁ{e% rﬂ/erfsbl‘ﬁn@ﬂ%é% ﬁréferably the
bet ween 19. 2 and .8 % net %% I sobuty ket one and
I

bet weamnourgs &8 bameee 1@45 it ﬁrettmwerlsehmwe andrbcteveen 46.44 and

refe t he ,anpunt bet ween
1L &1 500k b Aa R sl lisBe S Rushaly T b Syt afEeiiben 17.05
et hyl adge1 0984 fasdprihéd $oltirEand Btweabhy 57 Aad @mz% sdcdnd primer
16 % nmet hyl isobutyl ketone and 11.3 % net hyl et hyl

ket ontolytipn h8til é@@fﬁoprgmbbr theofitst ipsimer Pphition dp (pyesenfein the final
Cl- C6 r?rﬁgrefn An a.rg&ﬁﬁ.eori}tlS'.Sn daﬂlgusgéon% eﬁrﬂﬁ&“so%ﬁ oi%;]ig { eesent in the

1% of Pt hé Secon pri mer "sol |on refera
armunﬁnal@nhetneaﬂarﬁ@uanms{ll% rmre pr efer ably the

mount i s vven33ad24% and still nore
r ef er abl ypﬁeﬁé tﬁ e516T d% Biesqnh dn ap @giynppstieen 13 and 7 %,

S 0' ut {8 Oprgfe?sz%'; Al arﬁ&%t B@M@h 35 @n&319% mbfe FefetabiPin an amount

al kyl ated arondtic al cohol 1Is
between 11 and 9 %, and still more preferably in an amount of 10 %.

Preferably the C;-C¢ ketone is present in an amount between 15.6 and
8.4%, more preferably the C;-Cg ketone is present in an amount between 14.4 and
25 9.6%, more preferably the C;-C¢ ketone is present in an amount between 13.2 and
10.8%, and even more preferably the C;-Cg ketone is present in an amount of
12 %.
Preferably the primer solvent is present in an amount between 27.95 and
15.05 %, 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.



present in an anmount between 0.468 and 0. 252 % of the
second prinmer solution, nore preferably the anmount is
whedodogi340. 432 and 0.288 % nore preferably theCEAT20065/000300
is between 0.396 and 0.324% and still nore preferably
the amount is 0.36 %of the secozﬁd primer sol ution.
Preferably the dispersions are i“ficluded in the second

prinmer solution. in amgunts that will satisfy the
pr ef er abl eP iRy thesPalynene, plashiiggsis Brspentiip AN @RQuNt between 1.82
| sbei ey FBRUSAChHECEte a5 iRO% Anodlil bhiwetn (1168 3hd 1.#29%, more
readily able fo calculate’ the anounts based on the
per ceprefgably dieuasowit vebetiveen 1154 anid 296, ardsevien mdre preferably the
pri mer g above. M.Xi ng Fi rit Primer SPLMHtOi on and Second

0 }B‘ 8 .

Pri mePOlEBFTE PRSHCHEL 1T RSShBANLRRURE T Lt h t he fir st

pri mer sol pef@sbl ARk RdScnfe® pelyBIiNES pRQbritin @R alBunt between 1.3
manuf acture the primer solution preferably conprise

t he CInddE7%s more prefesabty irCen kmowdetwesa ¥ anded.83%) meng preferably
the pol yneric.pl asticizer t he hal ogenat.ed .
oy PR b efiiéen 31 F &g 0395, A eyBE RSHE RREGbly.ip iy agount of

are %.a9punt of the conmponents mxed with the first

primer solution and the second priner solution_to

manuf act ur 20 thaé thsrinyentios sap e grdensioed dn g detaid, the skidled person
rime ' i 10t 0.85 %

1t T e 1R A ] SRR S e

50.31 and 27.09 % of the pri nEXAMPLESon are mxed to

manuf acture, t he, priner . sol ution, re preferably the .
amount s ar e ahle 1primer, system. @%@Fi ﬁ’é’f’mb% r?@%lmses a primer

sol ut ¢ amidng Jaelorfdte ARpeions dr 3ShiSS AREFARADRT BrifREr syst

sol ution, ng(e pref e?abpy %he fr:lnDl.llﬁS?S arg bet weﬁen T system may
17. 05alsmebm3ise B9aflhessin proimotar. sol uti on and bet ween

2.57 and 34.83% second prine Lytign. Still nore
1greferably the first priner SE‘@W#I(}S present in the

final pmigRisibhCompasmewt of 15.5 % and the second

primer solution ispgresent inthe final primer in an
anounkirg Digperpiogy (‘DBYPEILEhip’) he C1- C6 ester is

pr esgnt ‘._l g anount—between3iand 797 ot T

pr ef e{;g%‘ti}“‘?'hsan amount et VIGENARES g (}garﬁ%% Range +/-
preferably in an ambunt hetween 11 and 9 (Kveighe¢l $till
norelpreferably in an amunt of 10 % Preferabhl Vi t he

Cl- OsCrlemgnearbenaie esent i|HakuerkadoRt bet wekhs 15. 6 144
8. 4% .preferably thg Cl1-C6 ketone is| present in
SRR

an a tween 14.4 ard
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 %




9. 6%
an anmount between 13.2 an

w@emsesabl y the Cl-C6 ketone is present
Preferably the prinmer sol vent

12 %
anount between 27.95 and
pei nmer solvent is present
and 17.2% npre
and 19R3%+/aha1<§%&§
21. 5%.0f '
thQlom &éﬁ?g{éz

pl asticizer is sent

referably the anmount
Hrghigde Sprothe greptags rafged
heS2itd 1 on. Preferably the pol ynmeric
I'n an anount between

d 10.8% and eve
is pr
15. 05
in an

0,
%

nore preferably the Cl-C6 ketone is present

n nore

esent

1.82

in

i N an PCMANL006/H00300
in an

nore preferably the
nmount bet ween 25.8

i s between 23.65
FoviHeh gre

and

0. 98 Yhignir@ngoates abthy dispesionanount bet ween 1. 68 and

1.12% nore preferably the anount is between 1.54 and
1.26% and even nore preferably the polyneric
Bl ast §&boAlDisperiof SEI0/9020a hiprpPunt of 1. 4% ,
Preferably the hal ogenated polyolefin is present in an
anount bet @eestitue®sand 0.[7% TradeNpmes er apparts by aiRange+/-
amount between 1.2 and 0./85% nore preferjabl itn an
anount between 1.1 and 0.19% and even rmrevﬂ%f%lf efabl y
I n anTRdRuRDiekidd - 0% SO |tTigha ROE J78VeNntijomsam e 159
undefstood in more detaill the skilled pefson is
r ef er Celthloss Adetaté Butyoate ng GBIl ti ng pref er.p@d 25%
enbogirent s—EXAWVPEES Thepatntable—prirer—systemof
the | WLFFW%‘P%% 1 PAHREFTEL L6 5 ni ng:1 e gr 2%
mor e di SPegeocaesLiguid Ch! §s” . The pairnt ablfe Rrgsmef
system may al so conprise |an adhesi on pronpter.
EXAMPLabwDiaseine Digleatonpqsi ti ons First Dijspédsion 25%
('18 Chi p' )1 Range |+/ - i ndi cat es ui de|for
t he 8{%?%%‘2 tage range in which the anmount g%'gt he 30%
conpomettyl sthyl ketonear i ed. (2 Li quid conponeng.6 of the 30%
di spersion. Second Di sperfsion ('180/9020 |Chip') Range .
+ - | Ispprgp¥laleohioh gui de flor the percent ag[el-?-_ange in 30%
whi ctm RAee®HE Yikdicht slilﬁui‘dé’ .'fb’l”flﬁg!)lerc'éﬂ%gé’ Yang? ih Whicl the amount of
Liquid c onénts o e di Spéersion.
the component may be varied.
2 Liquid components of the dispersion.
10 Third Dispersion (‘180/9103 Chip’)
Constituents Trade Names parts by IRange +/-
weight
Calcium Carbonate Hakuenka CC 15.0 15 %
(Synthetic)
Titanium Dioxide White RCL 575 4.0 25%
Calcium Stearate Calcium Stearate 0.35 20 %
Cellulose Acetate Butyrate | CAB 381-2 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%

amount of




Third Dispersion ('180/9103 Chi p')Range +/-

i ndi cates a guide for the percentage range in which

wo bwsagsunt of the conponent nay be varied. 2 pECTAU2D0S/000300
conponents of the dispersion. EXAMPLE 2 Dry

gri ndi ngprocess ofthe dispersioQSThe di spersion
conpositions of Exanple 1 are produced by the

f ol | ewrg—rethod—Cal-ci-vmcarbonate—t-tanri-um-dioxide

and |cal ci W& 3deignid ar e (bl ended into a fli r #dSvesgsel .

The MraffoW BidnSndBioldgen W th the respectinvgysLi quihee,
M xes' or solvents so as |to coat the pignent parficles

pri orEthypl A¢dtdteng. In a second vessel, ong 200 nor ¢30%
powder ed resin(s) and butlyl benzyl phthaljate are
bl ended together. In fornulating the first and third
di sperRAQRSY/- { (RliGE 5 A3€ (GOBE PeReRMEY b8 iAWhitN e amount of
acrylic polynmer resins are used, whereas the cellulose

acet dhecompgneat may bsivari€onl y) is used in the second

di spersion. The abov r.em xed conpositions are put

ont o aﬁﬂ%1 Icofngpn%rfq%ﬂﬁﬁhgglspsrélgpher. The resul tant m x

of both vessels forns a plasticine type material. This
material is taken off the mll in sheet form and cut

$nto small portions, e.g. 18XAMBLE20 nm The mill

rolls an . . ar nipped tightly and

the cut @%g&?%ng%gwﬁg{ Wﬁf%@%gm?ﬁ 1. The pre-cut

pi eces f orTheadispuirsion bemposditivats df Exampld haeugbyucedtbyahé following
and put back .t hrou the nip. The paterials are

cont irﬁefam?yéglmahagrgﬂm, iphiom, diogide Ak o4l Gl figagpfe are blended
of ', ihRAYiRGvEssEl Yhe Rfifturd i@ VA% dbRi St redp8ctVe! ‘Liquid Mixes® or
This sheet is then granulated to forma "chip" reaqély
10or umbvents sowntd et thei mgmentpaitickes. prigh itd millisgng a white
pignment, e.g. titani umldi oxide in the first .d'tspersi 0 b )
agent is pret &FfEH, V¥ oot @Q_Eeeﬁf)}”_g?regsreflﬂ A0 H enzy
di speihshaite ARy bidghded ©gathéi. T Sorhuldiidgth& MR tand third dispersions, the
Specifically, the white pi %rrent may be optionally and

whol |egllplose apgtate rhutyraiecandatheliaspdic spadymetoresing \Arel@ised, whereas the
whi t e ti [ ni ' ' ' to

usi nep BBERE FosERE Bitgee Rylahi) § T34 BinE s g 30n

1primer, tHehd abole PrediRed icompoEiioRe atts @it @In@N&, mill for blending

provi ded an_correspondi ng_anount of the cel| ul ose ) )
acet dPgethert yhareuleyimxqdhodheessels frms nplagticing type material. This

di Sperfxgtiteﬁ%lnils 22124448 tHeOmiNfh {HebSTorfl! SREE iRB small portions, e.g. 160

form
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.



Advant ageously, this novel nmethod of dry grinding to
formthe dispersion effectively disperses resins and
wordvensizat eri al s that are otherw se difficult por/AUsnd000300
to a suitable fineness state and grinds all the
ingredients to result in a solid form This process
provides a high quality lay and“low of the finished

primer. To conpare the, effectiveness of the

traditi onaf's BREBUGR 10 usg: brsky the Gn5t anchtecend digpersipy inrp primer, the
pr oc = [

e o SR Iy sl Mok P S ER A oun of the
tradi cteilloh)aé adrtate boiyrdte nesirhaminomentt finem dhe/sewbhd disparsies s added to

Each pri.ner. was. sprayed.onto a bunper bar. The
adhest?1 ﬁnggﬁpgvg’&pfng@ﬁtéo%rl nmer using the traditional
bead m || A@hesde¥@dy, Shifinodél h&hddat dﬁsgrﬁﬂlﬁ{l% fgfny the dispersion

mll process. However, the prinmer using the
mst hodffestiveli disnetsss iresing |a9qbextlsﬁronataml15tthet wnwbsnwmm dlfﬁcult to

Fi i HEIL § SRR e S0 b AL The AR T st in a sori

appl i foahi Difis pfocswrﬂ&wﬂés dhigh lalag My @sltflow BEthp ﬁini@éd prlmer
produced ¥ the dry met hod_ di sper sed evenlﬁ
produced alQFeraeare Fh@eefchﬂ}’%s% ofethe graditiqnaldbepd, mi @epthod with that

mre Vv
10 one rianE gH, miflpr B Gl SokE eI BIRRE dchrainipe one or more
gr i ndingtedguisdwai msmdsthmmghbbﬁm}is tradeidnalrbead Inﬁtl method and the dry
formul gt i ons thjs process, .the co ar ) )
0 s SO JHRroPesS St anser 12 Sprayed PRip SRR §at. fbe Afikesippachieved
i's t hgnnhpasinRre u‘élﬁlé(ih@ﬂacﬁtlgﬂ’dl 'b@&?fml? ﬁﬁﬂﬁ‘)‘d%&%nﬁﬁﬁ%ltﬁé‘[msmg the
beads mhlch conti nuously col l'ide agai nst each anot
and tdre mﬂaltpeq)qeas Howeven thermlm@ssmg the b@dfmxlbnetthndalshowed inferior
.acti acts to.dis conponent s .
"t hidinersi S abf B S iptaBiyn” B ety et SR BBt The primer
di spejagd dmet Finishew&:0 Poraa LunsitdbleTBINMd Jubsdq¥ar apdfication of spray
conpared to that of the present inventors' novel dry

m || peethBucontiastle primemnprodusedt thsydrs mili metbad ,ﬂgpgr@eﬂ evenly
h |
the. P REEE MARTKE BR800 ARG ARETT oY

as descri bHet abowe dr)a%ri\nﬁinlg POCEsg isn&VMIraevétlrtd)Sb@Wentlonal liquid
tech%ques EXAMPLE 3 Pol yet hyl ene Adhesi gn Pr onot
2¢onpdirerderronidbennd oiqug dispetsion; methpdsused g qshs)r pRmalations. In

wat er|sagkedss igﬂggcrot o)lﬂ%x‘r‘t?n'ﬁp% Bis?dﬁ%@ﬁoﬁ&ltytah@ gglaers and the

left to stand (1 I's then
r esi nmigitwraxis 2tBen (M@sded Uhranighha cyhbhderucmsaining i ptgcelﬁlclmads which
conpl ete sol 'lféé/ i S S
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



obtai ned, the mxture is readjusted (by weight) to

make up any lost toluol. A mxture of toluol (7.5 %
waeasngdsel (25 % is then added. To the cool edP@i/XU2008/000300

is added chlorinated polyolefin CP 153-2 (25 %in

xyl ene) (15.0 % and stirred. MPLE 4 Prinmer

Conposition White Prinmer The wei'ght anpbunts in

bracket s e Vei. d g _Rescent age

amount s bgf a?i? Q/\A’?ﬁsqt éteg {Eq%e‘%] WguWa®r jacket under dry
pr ovi gaditfoRs. Tﬁéescﬁl‘i’cfﬂ?loﬁqgﬁsto Qfanti V€0 RS 1198h#), bt%l WHcR'i€ then added
nonlimting exanples. The non-limting exanples are

provimgsid Elyax @60 d2dc%) awith |CDnmrsloap plnlamgat(kmetdtvatplﬁa(shlublhty is

of th ent.s, can be v e 30% o
ot at P RERI0E HEpEe B BRSOy, il SS0RAE w8y Lost toluol. A
stat Qﬂlx&ﬂﬁ @ﬂtolucm(v 8 %Ry zﬁ‘fd@(y@&'(}lS %)hbth%n%@&@@frottfﬂ@cooled mixture is
stat ed anount, nore preferab in 15% of

th
st at efld s%lalﬁtmat%p@yglﬁﬁn &Pabi3y2 (faﬁ%um xyleng)di s Oﬁ/e) and stirred.
stated anobunt and even rmrew Ly within 5% of
the stated anount. A person Of s |]T in the art
r eadi | y Puintte Comositiphat when varyi ng the percentage of
one or re conponent the percentage of the other
conponeMt"edii@éhe varied accordingly so that the some

f the conpphg 0 '
1?29, 6.9% 1Is sﬁgv\ﬁ y ad (jss J;?%K%%F Egﬁ&%%’g‘%é@ e(dﬁgd,gl% percentage
and iﬂnmlmmbed(ﬁvmer%mﬁndorhm m xture stirred, to form
vessel | calt BrovRePPyidRR (o e teRRRGR PEUE FAmER below are non.

cont llﬁhl@llﬁg |e)( ﬁlleﬁ r eHe AdAClimithig RIS ar Prolidel Ifoxk%ﬂl@ﬂﬁe and it is
(11. 2 kg, butyl acetate (21.0 kg, 8.1% nethyl

et hylapnaeetcm that eackpf the gmomtmandmwiedpwﬁnal eof the stated
lg Santén%l&ﬁ rngé % pg‘%gx)a‘gl(y 5@% c%‘ tl]l' #zt(eg gt e ‘g Po&tﬁprézferably within

Sol ution, |sperS|o
(41. 0% 0f the @%edamblmhen@re pedTekablySPieia i1 6% dfkBO4ted @mount, more
chip) (1.03 kg 4% as descri bed above are sl ow

= ddoeprtisiaPhen Rbisy %A DS fir 4h AmQURT g e ncie FTeGHEl vthin 5%
obt ai g%k 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%)



To the thickened m xture is added the follow ng:

nmet hyl iso butyl ketone (4.8 kg, 1.86% H butyl
waecwsass419. 0 kg, 3.5% nethyl ethyl ketone (3PQIAK2N05/000300

1.3% The solution is then mxed to formthe second

primer solution. The first pri ey, solution and the

second priner solution are then“Conbined in a thi rd

reacti on vessel. The first imer solutjion_is add
an amount 19theGhers §9Jt"é°l&@°§0‘hﬁ/oﬁé?rt dispersigny (18p/9101 chlp) (4134 kg,

sol utjom a@lthd fRoRE ‘a%gérggi%g‘%%ggb lé&ig‘? QI:O?,TE l?gq defhed Bs described

an armunt to constitut
sol ut abowe afErsbowlyradtedtodhs elsoednighirerand asﬂimldchemmartere is obtained.

m xed vvh|I di.n etate (10.0 kg,
109 net hy ﬂt"ﬁi}%‘/‘?@ g’(if*’é‘g ‘Lé‘efa'i OV§889) t ol uol

§13.0 kg, é@th?f’@so%u@@ké‘cﬁﬁé i(#.8RapBER) zer e. g. Repl as
150 (1.4 kg, hal ogenat éd pol yol efin e.g. CP

343-3 (1. Onbgtylice@ﬁ}é@@/kéﬁﬁ%m kg, 8.6 % Metal
Primer The d outlined for the
Wiite PrinGr %ﬁf{tﬁy“ﬁe co@oﬁ%&ﬁ nd conponent anounts

adj usTidsohstictdt eehesixédto fohn thédedbndPrimersohhione. As
detai |l ed above the Metal Prinmer contains the first

(180/ 9101) Thes e aripegosodeing) apéothe hiacand Jgoner ggiption are then
lgl Sp (gcﬁxlltgﬂfd 1rP Liacﬁfr qgﬂctlghl\les%ﬁ' "Ble ﬁﬁ? Pﬂﬁe? SBhAYf is added in an
0 It primer.

anoun ware %int astic
Pl exi gmioanyt4 conpktitddy) 15.40 S%owﬂ theapkitaer salutia,unid the second primer

t(éS% o ttq%gg@ qliezl? 191%% q&x&ung?ﬁ gﬂqeslggxte Fiﬁﬂgh/( ggtrgg é)?]térllerr rsc(:fl(iilhon The
react fiQpaesssia rﬁﬁ&fhoﬁftlohr&?e ﬁﬂ&%lfé&ldvﬁlg%qgﬁg to a

conti nuously sti rred m xt ure: i so butyl "ket one
(6.0% butyburtacetate (C20kHAPKSt hyl et hyl ket one

1§15- 0% ethyl 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 fill 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%)



butyl benzyl phthalate (Santicizer(r) 160) (0.15%
H butanol (2.0% thernoplastic polyner (CAB 381-2)
w@ 2003684934 pol yneric plasticizer (Replas 150) ¥ar/A%3003/000300
t he above solution, both the first dispersion
(180/9101 chip) (13% and the s @ond di spersion
(180/9020 chip) (0.25% as described above are slowy

added to the, apove m xtu d a thickened m xture is
obt ai ned. ‘Wn@ﬁp‘fth%l l@&?ﬁoﬁgrﬁ% of the thickened mixture
are conpl efigl ez PRtnaRAe ISantiBiGedaM 0§20 ESgy Xt ure is

added t he fo%’l ow ng: pol yhydroxy nmagnhesium silicate
derivate (@bogdol B®%)ol ution is then mxed to formthe

second priger solution. T I o5t i.ger. sol ution and

the second BW‘H@?S%gSPGW%E&QE;@F@RB'&SF@i ned in a

§hird reacs psIpmeas pRbticizd?€REPIESTSA)(1.0%9) sol ution is

added in an anmount to constitute 21.95 % of the primer

sol ution tbo the abavesalutin, bpih the few dispensiear(18YP LAY &np) (13%) and

co nStljhE Lﬁ%& gir%%el}élo%’ (?%0/5612?) 9151&)2?62%%% i d%@crfb-légeaﬂco% ke slowly
and second primer solution are xed ile sI'owy
addi ngtded td the abovl mitale apd wakdckeded mitidredis dbfathed0 %)

hal ogenat ed polyolefin e.g.. CP 343-3, (1.09% xylol (9.4,
% . The pr e the sRTBRATICRs Oért'amfa@gen%fnl)amﬁa@rﬁtcgmp&(tely dissolved

10" | e (RY i@@h&HhbafeSs g%%fiﬂﬂbofo}’lb% O various

surfaces. For exanple, i cation both the
adhesi on ppaymtderxyf nhgresmo Hiljcathderpateni®9%)s sui t abl e

for licatian . to PE substrates. ternatively, the
prt mof B gt T smaed i R Fieood erfatGomiPTY ast o
subst r at esTRNGirbtO pABled! SHI@MA GRITPAST §RoA®Rith&@ Solution are then
including netals and conposite materials used in the

aut o, comnngte im A dthisd ireaction viepsglis tTheeBrstviprimsn tsolutien ie@dded in an

{3ne<RanTE 85 BhRellh TP o ik st sl & e g e second

is flmkhé havd dosstibtigg 6049% of the Eﬁmek Bolutibs. THY first Bed second
tinting assists the_ spray painter by permtting |ess
t opc oRftmgrsohttionaggmixed wiile sfoly gddingy er age of the

Primer.  licon 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 dispersion in a primer allows the primer to

satisfactorily adhere to metals and composite materials, more specifically metals



Inclusion of the third dispersion in a priner allows

the primer to satisfactorily adhere to netals and
w@eupsidte naterials, nore specifically netal seemAU2005/000300

conposite materials used in the auto, nmarine and

aviation industries. Priners i ngéudi ng the third

di spersion will accomodate the~aviation industry, the

marine industry and the autonotive industry. Primers )

i ncl wad semppatte Matedalyusqddndheantoy masingeand gviationdpdustries. Primers

ad h e riﬁé(]ﬁ&n% ﬂre‘%ﬁr@ldg%gfsﬁtﬁl 1 &fcofﬁ%dggr{ﬁé ‘§vi§t'i]5{1 ﬁlld{lﬁﬂg Y¥he marine
pai nted panels. Before application of a primer

conprindushy drfde theh autdmotisp andusay. Rripsene lindudihigake ghiedi| dspersion
first be w ped dowy with a prepsal or _cleani .
sol verpVdEsHlipeR sheEmrg b BFialSeians o5 ARESRBHS proalstagy painted
§s shakan BERrShpBGh B la0krithe &RRM: iRNthirdN@ispersion a panel
surface to be coated, e.g. PE is wped thoroughly wth

a cl earfacegshovldfest beowiped dowe wdth aprgpsohoetleamengsolvent.

acrylic thinners. The cleanin r thinners are
flashed of f or renoved with ag%%m#é?h. Two nedi um

wet coapgld dffase adhesi on pronoter are applied,

all om ng 60 seconds flash off between each adhesion
promot er cdwtadheyien peempefeeds shaken pad strpiged @aippdo application. The

r ef .30, (epg. :45. ] . t.h
047 s SBER T b BEGHPe" P8, s R nptagl it o ilg solvent o
pr ef ahihaersas.gi hcanmebe hayBs thinadrosThd clekhing sefvieAr br tinners are

t he hesj ve pronoter to the polyolefin surface. Th .
pol yg‘faéhq & gF fegweﬁ withgoflean dety SO R etipRrE 6P offthe adhesion
pri I i Haeoly r .
P SRRl LRGN SIRSRED ARhic HAPSHETSR ch aeso
2 nmediromofer icoatr Thegtobycdedpl swthce db Iheatedgpofeably ruyt baking (e.g. 45

Bt LB 50 R PG BTk SuAE i et
o 5L AR LSO DR QRIS AR o e oyl
pr epauddced. dhe palynlefingusfadehis eodleptocoam. telBperatiné.e t op
Tt N KA -
acryl(£30 devbndinGlrafiel ¥Hd atddan@ediuRPhBel &Jass &plied, allowing one
cel l ul ose based resins. The prinmers may al so be used

20n sunihstsdlashioffitng betweeneashapplidationdi desitsd, plopgenperiod (e.g. 10
EXANPrr%i%ué:s) to dry before scuffing or sanding prior to painting to achieve a higher

finish may 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 test of ASTM D3359-87 was used to

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



Adhesi on performance eval uati ons The Crosshatch and

t ape peel test of ASTM D3359-87 was used to determ ne
w@200apsBadhesi on to a PE substrate. This test |PVDAUB®S/000300

cutting the paintedsubstrate with a sharp bl aded

instrunment (e.g. razor blade). rtical (e.g. 10) and

hori zontal lines (e.g. 10) are cut, resulting in 100 -

2 nm squares .qQr boxe patterned by the tting. .

Thr eatibiraaRut) %éhetragéadrf masaﬁg&eea&go rmé%fq%)-p i3 kge- 10) and

and tﬂ@rii@)’nwﬂtlirﬁgqggpgﬂ bR Mta?e%ulitﬁlgriﬂbﬁﬁﬁ—o?_’?ﬁmt {Z{I%arte?] o boxes,

tape insuring that the tape tota adheres to a
f or mepatisonedshy thit eutting.eTirsaded adhast eviapehnis adpred fo the titgportions and

The n r_.of. bo enoved the tape determnnes. the
vl bty aiep 3 e, BT bbb b che Pl B0 g (BfTing Hpe wonaly
Sl assidHeR@ t3alll Bk FbrmasiNBSied TheT@pE S HpdVed tWith 2ERREI MBtion. The
pronoter and priner applied to PE substrates showed a

3% andumberaf hexesaemeredly thedapesietrsmings thsslsueltdfadhgsion. A 5% loss

Test s. Usj I L: i net al

subst lrsgit% é@g?bg$§qdr:%é2°§ C%[Sélgﬁ & a?n%f?% a@? eesse(fq{' al um ni um

el ectropl aTedls wiihg thé adhes(chuprofitdrvadngimpaagpliRi)to PE substrates
showed a Q0 % | oss, after 24 and 48 hours. Accel erated

Veat h#ioredia 3ucend Bades afisachandrisshaurgasspectsiehl. diesly using the
19N a glgﬁ% Sﬁﬁ'le? %R?lg{]dafoem‘éﬁﬁ @?OSE%%E S&ﬁﬁlés?%&%%%ﬂd ate?l, aluminium,

net ho I es Itectura ustri al ati ngs

Penr i tlactroplsed alilidasteel (autdrhativeasmspansB)) showed adUalbedafter 24 and
to 4 X@ﬁrs of weathering to access deterioration in
adhesTOAYdss caused by weathering. The tests showed

that thespebRILWeahet P8I te primer to the PE had
not been affected by the test weatheri ng process. The

cross- hat chcenderhicd WeathereTésty were eomepletedwada test BE| substrate using
f ad | fi 4 . of | t ed t.herd ng. .
3] of o ERBP 16 b e ERbRe S  BRaRL B &G BRHRE GoBfesy Penric,

on PEAusttitis). bal thebxasts, $00aH&krh iegPate®nd i4ny€urs oy vaakiRFifig @0 access
hostil e environment, i.e. the Nullabor Desert. These
t r uckdeterration it adhssionnigss ¢qysed brpyeethering: Rhevtgsts showed that the

faunaadh%siggj &aﬂg:amﬁé'pﬁﬂ@rdtos itlﬁee PEORAP @?%e\éﬁ‘r#ﬁgﬁeg by the test

ai rborne objects, e.g.  stone chi ps. alysis o
pai nt weathering proceshowed no observabl e paint flaking on
28r around jl"ﬁg)gr%tsse-gatc . em%?h'od 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, i.e. it may be applied to existing goods.
Application of the present paintable primer system may be found in

various fields.



Advant ageously, the paintable priner systemof the

present invention nmay be applied to existing PE

waeamshgsies and need not be incorporated at theCT/AT2008000300
article manufacturing, i.e. it nmay be applied to

exi sting goods. Application of ;Ee present paintable

primer system may be found in various fields. The

pai ntable prinmer systemis suitable for application to )
PE substra ]@,f‘spa}lﬁtabléé?m@ﬁrW%Fm\AI&F‘éFablﬁu@WPPIEF@HP% to PE substrates in
ext erj.or r : :

aut orE T B WAteP b BoddtaioR hARNARRE: i Ging Uncept cars and
non- natahbtive patsasuchlxartaill bars] Bmypeplbasst inonaoedbioéshat bars’ and
of sem -t[ai.l ers, horse gl oatsﬁ?ﬁr}d Ei m | ar vehicl es .

i ncl WPy Blastt HoniRogents; of seri-trailirs.n Bersgpileats Andosinglar vehicles,
the pacRtRPLEtRSIdBhiyst em may al so be found in ot her

manuf act ured PE devi ces, such as narketing or

exhi bi t i onFuitheplapplication tof itheepdintablemrineerciyatemamdy radsoald found in

it ot e RS B P Blfiion displays suitabl

howevek , céhiefe@d] Obid NGtails maikeds.i Qurreitly)a¥udhf displays have colour
snoot hness or finish. Hence it is contenpl ated that

such inmoducsgd|vaies thesubshate|is rtormaplded, havenesdhe spleyringés inferior

res [ I [ . ' .
1B o B P SEHBfhopls dfniS ST 38 BpRHlciRed fhay such PE, displays
a st ranghe like maglbe painkeellusitg thel prsém@aintabdy pramyr sfear and provide
Presently, the rapid growth of the algae requires .
cont | HuoHEORENYR eHEiEe fwﬁs‘lﬂvﬁyusoﬁnaiwpsﬂgm coe%&em Snger visual
obj S GBS ad hnth é%@é:%@{&%%ter buoys whi ch are

conti nuous exposed to algae in marine environnents.
I f this nePmsantiynte ragidrgsowthaof the dlgaatrequites eontimmaseaintenance

Sl e R e ——
speedipdhSodRbedgosed iokgdein tiithe ek frafiRerds. a8 thiHaidtenance is not

now, PE water buoys and water vessels have been unable

t o becastied @yt fhyoyy beeeme dinhplancedn thesehyr mducing wigibility and hence
due t or, h e i.ther ntifaul coating or .
o0 o BB GG B! BE B AR B srfBbR%AY e i
pai nt thkdughpuifs®rdrag.st em nay be used to carry

antifouling agents_to objects such as boat hulls and

2Buoys. Fur PAdk newly BRt Wfeh Bupys, andatalehaipstsifohavenbgenpenable to be
gzlt 2|t ﬁlgcdésggluﬁg\é%akﬁ %}}f"%xf Eﬁt%%l?ﬂ%%%gf gg@{bcﬁoér%ﬂexjeﬂ@et of either an

onventional tin 0 enhance
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 prinmer systemis also suitable
for application to netals and conposite materials such

w@ssoosesshks and conposite materials used in thePEAG2005/000300

marine and aviation industries. It nmay be appreciated

by the skilled person that the ove conposition may

be varied to acconnndate variousfornul ati on

conditionf such as te ture and huq1d|t whi ch nmay

i nf | UBA%@ Sg&et?@pmcta#é’s fﬁﬁ iPRESERePARRle PEFIer Sy sigR) naﬂys*ef used to
be ap%a?ﬁb@%ﬁgtlct Jﬁ@gtra{t&esugﬁ &s g%;r B8 @B EmBlalsT B ramics.

system nmay be used to coat plastic substrates such

as gypr ocklt vabibe mppreciatedtbaithe slaBedipirsm thit thevptdserd@nvention is not

D enmaRE i stotorinncts st B R Bherie R EGER iy of other

kN de¢mbddiMeARiMay 88 EohAiplaed Which! ¥re HevBith&Ess consistent with the
enbodi ments may be contenpl ated which are neverthel ess

consi bioadpivit atdl schpe bff thadnvepiiont and scope of the

i nvention. CLAIM5S 1. A dispersion conprising a

t hernopl astic polyner, a phthalate ester of a Cl-C6
al kyl ated aromatic al cohol, a surfactant and further
conprising one or nore conponents selected fromthe
group consisting of: a netal carbonate a white netal
oxi de, an alkaline earth netal salt of a Cg-C20
aliphatic fatty acid, a solvent, a rust inhibitor, and
a lower al kyl nmethacrylate polynmer. 2. The dispersion
of claim1l wherein the |ower alkyl nethacryl ate
polynmer is an ethyl nethacrylate polyner. 3. The

di spersion of claim 1l conprising a thernoplastic

pol yner, a phthal ate ester of a CpC 6 al kyl ated
aromati c al cohol, a netal carbonate, a white netal

oxi de pignent, an alkaline earth netal salt of a
Cg-C20 aliphatic fatty acid, a | ower alkyl

nmet hacryl ate polymer, a surfactant and a solvent. 4.
The dispersion of claim1 conprising a thernoplastic
pol yner, a phthalate ester of a Cl-C6 al kyl at ed
aromatic al cohol, a white nmetal oxide pignment, a



surfactant, and a solvent. 5. The dispersion of claim

1 further conprising a thernoplastic polyner, a
w@biohagsie ester of a Cl-C6 al kyl ated ar omat i cPeil/atbmb/000300

a netal carbonate, a white netal oxide, an al kaline

earth netal salt of a Cg-C20 aliahatic fatty acid, a

| oner al kyl nethacryl ate pol ymS|3, a surfactant, a

solvent and a rust inhibitor. 6. The dispersion of

O ai n¢BAIMS, solid form 7. The dispersion ofJaimé6

in a granujat; . o r rﬁ’“&g

di spegsi onAgélgﬁgr%Q{me%mérﬁﬁéggptPlgﬁr}{eolp %sgg?\?g t. 9% rb?hhea late ester of a
pri me€-G¢ elkybitadcpromatid acohdd, £ surfab@ant awinforthen cognpaising one or more
conmponent sel ected fromthe group consisting of: a
Iomrcoﬂmntﬁé%ﬁgﬁq Pyt eﬁ@“gr‘fﬁ?g“ﬁ‘g@i% ketone, a

€1- C6; petaflarbendedt hal ate ester of a Cl1-C6 al kyl at ed

aromati c al cohol, a hal ogenated pol yolefin, and a

pol ynewhite pleted okisezer . 10. The prinmer of claim8

further risin ope elect fromthe group
consiaéﬁl%aﬁr%fe?&iéﬂ%éa?@%ggﬁ E&'?{z%%fpﬂ?ﬁﬁ?ga i% %ol yner, a

pol yhysblweny, magnesi um silicate derivate, and a silicon

di oxi de vav_der. 11. A prinmer conprising a prinmer

sol vehtust ghibigeand| kyl net hacryl ate pol yner, a Cl-C6

16€t ONlowde Gk Refiibflate oiphbhal ate ester of a Cl- 5

al kyl ate aronmati e cohof’, "a polyneric plasticizer, a

hal og&nat ebhepdibpensdied pficlainh & whesgire thei lowercdlk vl ra¢thacdylagrpblymer is
the dispersion of claim4. 12. A prinmer conprising a

pri mett ﬁYl\f’éﬂgﬁcr&laﬁe 4l kyl methacryl ate pol ymer, a

Cl- ket ; 5 : I

CL- B al ky| 5 SO SEEN coRpba RiroBBML pélim,  phihalat
pl astéstar 2dr3 Ca-Gratlbpletedt aadmpti¢ wlwob6l, 2, metab cdibopate s ovhite metal

f claim3, the di rsion of clai nd ..t he. .
1§ < petlifepeit al pRRERS S Retal el o bsrC clpiic faty acid, a lower
pri meqlkyehotRdtryla® 1do r, bl ¥ActaBARBE oV ete pol ymer, a
C -C6 ketone, a Cil- ester, a phthalate ester of a
Cl1- c8*al kyTha dispessiomaf ¢laimy |l comotisinga thgrmoplsstic polymer, a phthalate
t her ' I J Si . .
ST oans Weh G20k W Tate RN Y, PRGN oxide pigment,
pol ynrerfactand, asd & sdlz@it, a hal ogenat ed pol yol efin, the
di spersion_of claim 3, and the dispersion of claim4.

294. A adhBhs dispsssiensf ehaim ol Bithst ggmprsing @rthermoplastic polymer, a
hydr oganae esier 6Pa gﬁ:—@'{@kylgtfeg %ro(l?at@al?r%ﬂrfﬁrhem@ﬁg c&rbonate, a white

vinyl” ester and a ori nated polyole
metal oxide, an alkaline earth metal salt of a Cy-C aliphatic fatty acid, a lower

alkyl methacrylate polymer, a surfactant, a solvent and a rust inhibitor.
6. The dispersion of Claim 1 in a solid form.

25 7. The dispersion of Claim 6 in a granulated form.
8. A primer comprising the dispersion of claim 6 and a primer solvent.
9. The primer according to claim 8 further comprising a component selected
from the group consisting of: a lower alkyl methacrylate polymer, a C,-C¢ ketone,
a C-Cs ester, a phthalate ester of a C,-Cg¢ alkylated aromatic alcohol, a

30 halogenated polyolefin, and a polymeric plasticizer.



15. A nmethod of manufacturing a prinmer including the
steps of: mxing a first prinmer solution in a first

WO e®s®8334mi Xi ng a second primer sol ution corrprPGT/Angtob/eomoo
di spersion of claim6 in a second vessel,; mxing the
first prinmer solution and the sefsond primer solution
together to formthe priner. 16.77A net hod of

o1 mef0o) B BRmELABARE Ao her (WS 4 EREPEAIE Blected from the
| omer RLf y&odgﬁhﬁgcéfy | & eal&ﬂ’llo}’ngr thefﬁx 18dica p§Sf‘f1fé‘Pd a polyhydroxy

prlme sol ution Conprising a Cl-C6 one,
est er magngshunhsilicate derstate, and aaﬂ@ﬁ:d@xalelgplmked ar orrat ic

Fi ot Db i il PUBRLL SR aHE CnBPREE P Bh el TRy ofethacrlat

s0get pelymeé#, tahC?-(Q]ke%eeﬁtﬁt% stérl -aChtkAh@NGter DA CTRY; alkylated

sol vent, a pol Krrerl c pi asticlzer, and a hal ogenat ed
pol y oematic aisoRel frpeRmepE pifsHicizary2 hiegenadmayaletin, the dispersion

”anUfS‘FJléifl{u?%nﬁtlperd Sl&( ﬂ%gﬁmm wherein the second

pri nmer ion co I'ses e di'spersion of claim 3,

and ti@® di Appflﬁieﬁrbdﬁfprﬁsir@l & AriméB. sokkat, Nt l’cbWér alkyl methacrylate
manufacturl ng the prinmer of claim16 wher ei n
seconPlpmetyer Cebls dieF%’ﬁ adnpré e tahehtbaﬂ@tﬁeeﬁgqraf %f1-Ce alkylated

16! ai ”ér%maﬁ@glcghoclpg SlyRfarie 1a‘§hak&‘ # haRdgerdafi ﬁglf‘(ﬁ Iﬁ'tﬁ)@dlsperswn
6d coating an

of claimb surface o
arti cbhlmunhrthesdm]garsiom af d:lagn #endghe ﬂlapcﬁsmnbﬁ cllahna 5.

adhesion promater of claim14;, and coating, the rfac
with Hhe pfi REMChComBLisEs  BEMeR oleRh of clowsh k¥ lwmefhacrylate

the ppdipmer, of CHCRIKRGRe, a C,-Cg ester, a phthalate ester of a C;-Cg alkylated
aromatic alcohol, an alcohol, a thermoplastic polymer, a polyhydroxy magnesium
15 silicate derivate, a silicon dioxide powder, a polymeric plasticizer, a halogenated
polyolefin, the dispersion of claim 3, and the dispersion of claim 4.
14.  An adhesion promoter comprising an aromatic hydrocarbon, a co-polymer
of a C,-Cs alkene and a vinyl ester and a chlorinated polyolefin.
15. A method of manufacturing a primer including the steps of:
20 mixing a first primer solution in a first vessel,
mixing a second primer solution comprising the dispersion of claim 6 in a
second vessel,;
mixing the first primer solution and the second primer solution together to
form the primer.
25 16. 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,-C¢ ketone, a C,-Cs ester,
a phthalate ester of a C;-C¢ alkylated aromatic alcohol, and the dispersion of
30 claim 1; and
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mixing the first primer solution and the second primer solution together
with a C;-Cg ester, a C-C¢ ketone, a primer solvent, a polymeric plasticizer, and a
halogenated polyolefin to form the primer.
17.  The method of manufacturing a primer of claim 16 wherein the second
primer solution comprises the dispersion of claim 3, and the dispersion of claim 4.
18.  The method manufacturing the primer of claim 16 wherein the second
primer solution comprises the dispersion of claim 3, the dispersion of claim 4 and
the dispersion of claim 5.
19. A method for coating a surface of an article comprising:

coating the surface with the adhesion promoter of claim 14; and

coating the surface with the primer of claim 6.

20.  Anarticle coated with the primer of claim 8.



