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OF POLYOLEFI N AND RUBBER SUBSTRATES The -present inventiconrelates {o a-* **
primer conposition which has an excellent bonding ability to 5

pol yet hyl gne, pol ypropyl ene and synthetic rubbers and is easily boaggg#igé
functional coatings so that a conposite |layer having a function of ASE SV
is formed on the surface of these matdrials by coating or the like, and to

a thermal treatnent process by far 10 i nfrared rays therefor Sunmary
of the | nEddNEgy e 53 3 EREARES IHENCY O FRLXOLEY ahesi gned so
as not on ﬂrgﬁggﬁng@gsappearance of polyoleflns such as polyethylene

or rubbers. y the colorin but _.also to i nprove extensively the

durability by t lR??%ﬁ?g g?Y§EF%8ﬁ|ﬁﬁl€FP§bF°[ﬂ%ﬁﬂ%ﬂ X he oxi dative
deteriprabbm@dﬁiﬁ??ﬁfw&%cbrhhbfaﬁheaueedﬁhr @mnﬁﬂ?gﬂahmiiry tbe .
cont aniinatiqn an the smellin syn ers,..and_i rove eir
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col prati odsofe&a‘ie'l.x:cbnmed obtal fyncyiohalepoadkiimgsusverthat emded to naintain
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polyethylene an i npair meat erabiTitres, and the
heat resi SPafhe 5“§£QQQNQ% thﬁ@%s@?tﬁﬁiéhé h@%ﬂgﬁiiagtqrc#km1cals of the

primer it3yghde Cathderd r@rav@ﬁnaiheré’akmemygs%ééscIuiﬂ%f hose such as of
| ow density (LDPE and o hi denS|ty (HDPE) and a Super high density

polyeiﬂyléﬁ§r tRFes for exanpl e natural rubbers



(NR), a butadiene rubber (BR), a styrene-butadi ene rubber (SBR), an
acrylnitrile rubber (NBR), an ethyl ene-propyl ene rubber (EPT), a

chl oroprene rubber (CR), a butyl rubber (II1R), an urethane rubber and a

chl orosul f onat ed pol yet hyl ene rubber (CSM (except a silicone rubbe%%.
Background of the Invention Pol yethyl enes have hitherto been devel oped as

| nexpensi ve l.heerin astics such as a high strength product, a super

hi gé—m&'ﬁ&tnﬁ A5 ;ﬂv%’p RRt or the like, although it was inpossible to
coat or print paints or inks directly on them because of theiir non-polarity
and ext r eme ThfeRTREQNY ApYoRtier l@saqPrimen whigh gamddendrrigpsd cation
field in spite of their high performance and their |ow cost. The high :
den§Pt fSpdofte O iko himprovecthe appragange @fa PRlwoclefitmsosugppliscati ons
owng to its excellent physical properties and | ow cost. However, the high
denpoilyepbiylerie/lcanaubbeérdcbyr ybeéatbloed ngr afptthenhy hikt ra¥sol &b rays and
deteriorated by crackings, so that it is not suitable for the use in the
opeimpFbeeciedtangite B} thendsrani Dl eycby whish Wl i PlethseRbndighd

agent is placed on the market, but the powers of carbon or an anti-aging
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I mted use. Accordingly, coating technique of pol yethylene products has
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i nprovi ng t'He appear ance of aftrcrlres §etorative Timis ut al so
ext epnsi vely . .inprovi the field,durabili b he screenin f _ultraviol et
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well. Furthermore, different from the black coloration of the

conventional polyethylene and rubber intended to maintain their
weatherabilities, colorful appearances can be afforded to the
polyethylene and rubber ﬁithout impairing their
weatherabilities, and the heat resistance, resistance to
gasoline and resistance to chemicals of the primer itself can be
improved.

The Polyethylene includes those such as of low density
(LDPE) and of high density (HDPE) and a super high density
polyethylene. The rubber includes for example natural rubbers
(NR), a butadiene rubber kBR), a styrené—butadiene rubber (SBR),
an acrylnitrile rubber (NBR), an ethylene-propylene rubber
(EPT), a chloroprene rubber (CR), a butyl rubber (IIR), an
urethane rubber and a chlorosulfonated polyethylene rubber {(CSM)

(except a silicone rubber).



. mol'ecul ar structure and has no,surface activity, so that it - 3- cannot
be coated wi thout any special surface treatnents. As the surface treatnent
nmet hod whi ch has hitherto been used nost generally, there is nentioned a
met hod in which the surface layer is oxidized with flame, arcing or a
strong exi di zi ng agent and next coated with a topcoat. However, such a
treatnment nmethod is not suitable for practical use, since it is a nethod

whi Gagkgrionn - t i constant adhesion due to the uneven

treatment state and which is dangerous due to the high toxicity. As for the
liqui d prinmePelfethgdeaesnhave hitherte been devedopPeen@S of the priners
such as/those of the types of am nosilane, organic titanium organic

al unindspensdveéhengikeerdngelpldetins suthtasse highestrangtdensitive to
hum dity (and reactive rapidly with humdity) and is required to coat

therguybth 8 EApePahigh mdl Y GrafiiRéi poolhce oyantacryiles g type) (or
to apply an adhesive) wthin a very short tine of a few mnutes, so that

{ NeYe CAOOb T+ RBY! dhpdissdld1d Qd odE ol Chrantdpidntecdmasidits the case of

pai nti hgsS.~ Furthernore, rubber requires additionally other properties
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The high den;ity polyethylene has hitherto been used to
a wide range of applications owing to its excellent physical
properties and low cost. However, the high density polyethylene
will be crystallized éromptly by ultréviolet rays and
deteriorated by crackinés, so that it is not suitable for the
use in the open.
Therefore, polyethylenes reinforced with carbon or an
anti-aging agent is placed on the market, but the powers of
carbon or an anti-aging agent are limited and such a product
having a black appearance has a limited use. Accordingly,
coating technique of polyethylene products has been reseached
for the purpose of obtaining an effective means for not only
improving the appearance of articles by their decorative
finishing but also extensively improving the field durability by
the screening of ultraviolet rays.

However, polyethylene comprises absolutely a non-polar

molecular structure and has no surface activity, so that it



requirenents to the tires of autonobiles are safety and | ong- term
durability, and nol ecul es of a butadi ene rubber, a styrene- butadi ene
rubber, an isoprene rubber and natural rubbers have been respectively
desi gned according to the requirenments for tires. That is to say, one of
natural rubbers or a variety of synthetic rubbers is selected and bl

incor t ditives, such as a,vul cani_zi ng .agent, a vul cani zati on
LocEPBRGELBE Hoakalf witnaRe oaRY SRePiin: SRRrAL S sika eS| L ana &
softener in consideration of their conbination. For ex &gﬂékmln order to

i nprove weaffelthBs [SuRface treatmenti nethederhichhas | t_ bgen

sel ected, and to the one having inferior vulcanizability are added the

t hi uaeéonpgﬁemenmlkydethmeihprmeetd\eaeﬂeaameltihqd, ionrwiaich| dbe may be
added as a reinforcing agent. However, these properties may be contrary to
eachuofhber dngesf tien owixdided ceithoflemebyarcdogpranesesafomgch ot her. Most
of the synthetic rubbers have intrinsically unsaturated bonds, and thus

t hegxhdie iags agiendt! land ek €ncoatederi bhr abitbpcwatazone resi stance or the
| i ke. Therefore, these problens cannot be conpletely sol ved by desi gning

the m xt ur eHelweWRES istich dheré@tMéheNmB¥hadmiist Wt Wud tatb¥8ysobr i Ng about
secondary defects. For instance, the color of a material is limted to
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desfrable rn a col fashion as one of various |iIfe nodes of the day.

- 6- mg?k% i%daD%(§'§§ rhéheébon ugnkooghe uneven treatment state

and which is dangerous due to the high toxicity. As for the_
liquid primers for adhering polyethylene, the effectiveness of
the primers such as/&hose of the types of aminosilane, organic
titanium, organic aluminium and the like is well known, but
these primers are sensitive to humidity (and reactive rapidly
with humidity) and is required to coat thereon with a topcoat
(or an organic adhesive of a cyanoacrylate type) (or to apply an
adhesive) within a very short time of a few minutes, so that
they carnnot be applied at all to the use for a large area as in
the case of paintings.

Furthermore, rubber requires additionally other
properties depending on portions or time to be applied with the
use of stretchability as an elastomer. As the synthetic rubbers,
there are mentioned a variety of rubbers of a heat resistant
type, an oil resistant type, a weatherable type, an energy
saving t§pe, a highly functionalized special type and the like

which correspond to these requirements. In particular, basic



. The object of the present :inveption is to solve the problens in rubber
which are contrary to each other*and the difficulty of the pretreatnent of
pol yet hyl ene 5 by providing a prinmer which has a good adhesion both to

pol yet hyl ene, pol ypropyl ene and synthetic rubbers and to functional
coatings“in order to deal the functions such as weatherability, ozone
resistance or the like which relate to only the surface layer with a

coat reguliements) taicthé ubiresnof amfomodiles jare SYEQEVoPRENLOBE 2 novel
article conprising conposite materials of polyethylene, polypropylene and
synt keirinc dutielell tinyl, cand@shaledhdesi ot o datuadiqrie tyebbegscht Styr@ngon is
a 15 prinmer conposition which conprises: (A polynmers (i) and (ii), or

‘pol y seitadildne aRthier | )anOisepreier Fubber @nd raruxal i yubbbesehaveo! yrmers
(i), (ii) and (iii) are: (i) a graft polynmer (referred to hereinafter 20

as a'é@&“ﬂéﬁhé@€¥0e£§ &st?ﬁéhuééE%QdQH@aW%”QHéCréﬁﬁﬂrémdnae for
e- Vi ny

et hylen acetate copolyner (referred to hereinafter as "EVA"), (ii) a
chIoang%Fd pol ypr opyl ene wherein a 25 graft polyner of an
unsatdrated di carboxylic acid and pol ypropylene is submtted to chlorine

substitution (referred to hereinafter as _a.., ar chloLi

pol ypr opyl ene"(‘t)a%r{% £91 8RY PR 9§ natural %‘%fg%r%%y%egggﬁgt\xnioc%
ol ropylene is nerely submtted to chlorine substitution, d.(iii) a
gra¥gﬂ££ggﬁ§c(rthgrgéigoselecteq and incorporateé w&tg ad%QtﬁQes)

such as a vulcaniziqg agent, a vulcanization accelerator, an
anti-aging agent, a feinforcing agent, a filler and a softener
in consideration of.their combination. For example, in order to
improve weatherability, a rubber having fewer unsatisfied bonds
is selected, and to the one havin7/;nferior vulcanizability are
added the.third components. In order to improve weatherability,
carbon black may be added as é reinforcing agent.

However, these properties may be contrary to each other
and often must be controlled by a compromise of each other.

Most of'the synthetic rubbers have intrinsically
unsaturated bonds, and thus tﬁey have essentially problems of
weatherability, ozone resistance or the like. Therefore, these
problems cannot be completely solved by designing the mixture of
materials. The solution by admixture will always brjng about
secondary defects. For instaﬁce, the color of a material is
limited to black b? the additiowaf carbon black, and such a
limitation is not desirable in a colorful fashion as one of

various life modes of the day.



hereinafter as a "grafted EEA") of an 35 . unsaturated

di carboxylic acid and an ethyl ene-ethyl acrylate copol'yner (referfed." * 7-
to hereinafter as "EEA") or a product obtained fromchlorine substitution
of the graft polyner; and (B) a solvent. 5 A first enbodi nent of the
first feature of the present invention consists in a prinmer conpositwon

whi ch conprises: (1) a grafted EVA 4+6~an anount of ca.2 - 30 parts by

wei ght (referred to hereinafter 10 nerely as "parts"); (2) a
graft ed DeitaklediRelsenl wat ed pol ypropyl ene in which

ol ypropyl enepls SEELY SE0RhE! gqe%%n%w&&f&?%%' gRiljg an amount of

ca. 0.5 - in an anDunt of ca. 0 - 30
parts; m (m;olalewsvém ruh en‘ widgh are q@enixary gyosepght othey

the tot gndeind dPPePatity & ?U%het Strd@¥marrt B £l 1 athgaenaect of the -
present .invention conprises a ra pol%rrer of _an_e Xoene vinyl acetate

copolymilY Riding a BEApeR: 5'148”113\?! ¢ grd dhestongkedhyta o
pol yet hydsTife tiApl éné Y Pppolypeopylehe Wid isyaithetic neabbegisc@nd

to functional coatings in order to deal the functions
such as weatherability, ozone resistance or the like
which relate to only the surface layer with a coating
10 having such functions, thus to realize a development of
a novel article comprising composite materials of
polyethylene, polypropylene and synthetic rubber and a

resin. ~
The first feature of the present invention is a
15 primer composition which comprises:
(A) polymers (i) and (ii), or polymers (ii) and
(iii), or polymers (i), (ii) and (iii), wherein
polymers (i), (ii) and (iii) are:
(i) a graft polymer (referred to hereinafter
20 as a "grafted EVA") of an unsaturated
dicarboxylic acid and an ethylene-vinyl
acetate copolymer (referred to hereinafter as
"EVA"),
(i1) a chlorinated polypropylene wherein a
25 graft polymer of an unsaturated dicarboxylic

acid and polypropylene is submitted to
chlorine substitution (referred to
hereinafter as a "grafted chlorinated
polypropylene”) or a chlorinated

30 polypropylene in which polypropylene is
merely submitted to chlorine substitution,
and
(1ii1i) a graft polymer (referred to
hereinafter as a "grafted EEA") of an

35 unsaturated dicarboxylic acid and an
ethylene-ethyl acrylate copolymer (referred



"-di carboxylic acid such as malei¢ anhydride or the like, a graft chlorinated
pol ypropyl ene and a solvent. A pignent or an organic tisfami um conpoundetan’s
be optionally added to the prinmer. 30 The term "unsat urat ed '
di carboxylic acid" used herein neans the anhydrides of such acids as well
as the acids thenselves. Even if such a pignent or an organic titanium
conpound are not incorporated, satisfa@tory adhesion to 35 pol yethyl ene can
be obtained. Using only the EVA, the hot nelt. adhesiveness to -

pol yet hyl ene or the &éhémrmalirafter ops0dEEAAN be abpxiodwtt 0 a certain
extent by controllin ' | | he vi nyl
acetate. 5 If the co%&ni‘%ﬁﬁ#&#a%%ggfgflﬁggk;&%&%%hg\g?p'gnmefngqés high in
the EVA, the hot nel grafitegiolymen: ;dndhe EVA to pol yethyl ene is good while
t he adhesi on g? tBe AR, IS lowered. In contrast with this, if the
concentration o? he vinyl acetate conponent in the EVAis high, the

adhesi ¢h of thertEHESH embodiment0f ctheLhsetrfratine a8, dh8s to the
pol yet hyl gf¥adént OvAvestilch Wdisiges 0en & hpriakencomploditaid! yet hyl ene
and vi nyl q%ftate in the EVA gives to the hot nelt adhesiveness and the
adhesi on SR $YPREAESSS the pol yethyl ene effects which are contrary to
each ot her, and thus(ilt) @eagrafted cB\Wecindahoamount of ca.2 -~ 30

parts by weight (referred to hereinafter

10 merely as "parts"):
(2) a grafted chlorinated polypropylene or ‘a
chlorinated polypropylene in which _
polypropylene is merely submitted to chlorine
substitution in an amount of ca. 0.5 - 25

15 parts; '
(3) a pigment in an amount of ca. 0 - 30
parts; and
(4) a solvent in an amount of ca. 40 - 97.5

_ parts:;

20 the total being 100 parts.

Thus, the primer according to one aspect of the
present invention comprises a graft polymer of an
ethylene-vinyl acetate copolymer soluble in a solvent
and having an excellent adhesion to polyethylene,

- 25 polypropylene and rubber and an unsaturated
dicarboxylic acid such as maleic anhydride or the like,

a graft chlorinated polypropylene and a solvent. A

pigment or an organic titanium compound can be

optionally added to the primer.

30 The term "unsaturated dicarboxylic acid" used
herein means the anhydrides of such acids as well as
the acids themselves.

Even 1f such a pigment or an organic titanium
compound are not incorporated, satisfactory adhesion to

35 polyethylene can be obtained.

Using only the EVA, the hot melt adhesiveness to



- obtain results which correspond satisfactorily with the object by using
only the EVA. The graft polynmer of an EVA and an unsatdirat’ed di carBoxyfi c*:
acid such as maleic anhydride or the like according to the present
invention represented by the general fornmula: R [err]

(1) [err] wherein Rrepresents an EVA, and X represents an unsat ur ated

di carboxylic acid, is used, because~t & «se of the graft polyner gives good
adhesi on of topcoat even if an EVA having a conparatively | ow

concent rat?%ﬁyﬁgi%Yﬁ&“ﬁ ot efge’@s(iﬂﬂi 1?91& TORGIRE M P®ration of the
pol yet hyl esletatnpdnent p zedtaind extieast \ynesontfobling thét to the

pol yet hyl e i tned | qﬁﬁ i C t i of the

pol yet h%l egngn%%r}gg%ggp?ﬁ S5t ﬁ'\egeiﬁrca %(igo yrﬁt a?fl ﬁEee ‘gir}?af? %%%?%@Fl S
const i tut ebif atheeconceasratden of the palyethylene ramponenteds by the
unsat ur at egl ghCcapbexg! WA?C‘tﬂeC?xﬁil:g‘ﬁlé?‘ﬁ)eé‘dﬁé’si@ﬁé’bé oMy gPRYI N9 a

relatively IOw concentration of vinyl acetate Is used, good adhesi on of
a topcoat ¥Q BBl¥etbyleng,ds;g99dwhdle, Qs of a hot nmelt to pol yethyl ene
can be secured. As for rubber, good adhesi veness can be secured as well by

adjusting the solubility parameter (SP value) of the graft polyner close to
that of the rubber. 10 The graft polyner used in the present

i nvention has preferably a weight average nol ecular weight of 1 - 2 x [err]
and an vinyl acetate content of 15 - 35%



:When a trace anount of an erganic titanium conpound is used in a prinmer,

t he acetyl groups or the 15 carbonyl groups in the graft polynmer of the EVA
and the unsaturated dicarboxylic acid are crosslinked by the organic
tltanlun1conpound to give a filmkhaving a higher hardness. Mreover, the

pi gnent and the surface of t he po yethylene in the priner conp05|t|on are

al so crosslinked only in a s por.tion the o Lc . tit
conp@ég‘ﬁ q}pe Yﬂ’%%‘??%né@ BY'eg'ﬁ% W&%’%’mt s‘f’%‘gﬁ §E‘ zra?rg hat in
t he case u3|ng no such tltanlun1conpound The pi gnment for the rimer is
usedt rcpnéemﬁﬁrsi@r;zsof otheoVapyagagedase |‘%R'?Ié%3‘?ﬂ§ in| the EVindsg | m
stren and a pignent having a coloring ability and an extender pignent
havi gho dheoedipsidon iof) the topgoat dsnigiand. orhilwi thewhpit awise no

probl em unl ess specific limtation is given for the kind of pignments, 30
hue, adheslivenidss thetiso| pebyethylehe {dsi deweredreferably tol uene or
xyl ene. Benzene, tetrahydrofuran or triclene can also be used as a solvent,

but they are 1#0lotet ahcwds, f het Ba1BRhCE b hagm o Dfethgléndt a@id@ toxicity
and 35 irritation. The use of the graft chlorinated pol ypropyl ene - 11 -

al Myahyal dcda@E R td EVE ?E!Vééc% RhePeidt GfePE adRebilBnedd Yndts
adhesion to a topcoat. The grart chlorinated pol ypropyl ene preferably has a

wengheaggh@gigHﬂg¥n45g ¥§b98£toio the1%56§§¥ﬁ§fgﬁ£ effects which

are contrary to each other, and thus it cannot be expected to
obtain results which.correspond satisfactorily with the object
by using only the EVA.

The graft polymer of an EVA and an unsaturated
dicarboxylic acid such as maleic anhydride or the like according

to the present invention represented by the general formula:

(E\ (1)
\L/

wherein R represents an EVA, and X represents an unsaturated

dicarboxylic acid, is used, because the use of the graft polymer
gives good adbesion of a topcoat even if an EVA having a
comparatively low concentration of the vinyl.acetate (and thus a
high concentration of the polyethylene compdnent) and good
adhesiveness of a hot melt to the polyethylene is obtained as
well because of a high concentration of the polyethylene
component in the graft polymer.

If the graft polymer is constituted as described above,



5 a chlorine content in the range from20 to 30% This cQnstitutign is
represented as a resin conponent of the general fornufa:®*10 [err] erY]
wherein R represents a chlorinated pol ypropyl ene, and 15 X represents an
unsaturated di carboxylic acid. The grafted chlorinated pol ypropyl ene or the
chl ori nated pol ypropyl ene represented by the general fornula: [err] 20
wherein y denotes 0.3 - 0.8 is imeoj@o+ated so as to inprove the film
strength and the topcoat adhesion and to nake possible of bonding to

pol ypr opy¥hen@olbrd tymaffondingeceffectcly Evhei unsaturateshge from 2 to 30

parts. TH3dasdely |ng 1o t{@ia'é hBe2gRYEELRA. | NBvERAGIECRZEVAA [ | ess than -

2 parts, ethy ene canhot be expected_ in the case of

i ncr easi hgvimg velk b?ﬂf?@GCEHFBPFﬂaPerpGP?pMﬁﬁﬁ ne or the
nerely cab@ﬁa&@ elds nnée/d)r ogabensanesbsnl 6£0apesptodt del ditdainedceeds 30
parts,_ the co S _not giyen gs a %8 I% uid TQﬁg,”DU”t of the

gr af t 8d EHQ) % YeReFE Rt BrhohcMRite a PRAYE SSFDr opy! ene

to be |nberpmcun§HJs4hm fore rahgerfrgoodbadheﬁiﬁene3§5qnnthe The reason
: ?rpﬁ Q\E/I;Tg%[% éﬁ@%ﬂ&m s§¥g§%§{%§g§§gtEﬂgeaﬁgélﬁé?iggp %}a@-a??é coat cannot be
(SP value) of the graft polymer close to that of the
rubber.
10 The graft polymer used in the present invention
has preferably a weight average molecular weight of 1 -
2 x 10° and an vinyl acetate content of 15 - 35%.

When a trace amount of an organic titanium ~

compound is used in a primer, the acetyl groups or the

15 carbonyl groups in the graft polymer of the EVA and the
unsaturated dicarboxylic acid are crosslinked by the
organic titanium compound to give a £film having a
higher hardness. Moreover, the pigment and the surface
of the polyethylene in the primer composition are also

20 crosslinked only in a small proportion by the organic
titanium compound to give an adhesiveness of the
polyethylene stronger than that in the case using no
such titanium compound.

The pigment for the primer is used for the purpose

25 of coloring and of increasing a little the film
strength, and a pigment having a coloring ability and
an extender pigment having no coloring ability are used
in combination, which will cause no problem unless
specific limitation is given for the kind of pigments,

30 hue, or the like.

The solvent for the primer is preferably toluene
or xylene. Benzene, tetrahydrofuran or triclene can
also be used as a solvent, but they are not preferable
for the primer because of their strong toxicity and

35 irritation.

The use of the graft chlorinated polypropylene



‘expected and when it exceeds 25 parts the conpositiof.cannof be;given as a
liquid owing to the increase -of the |oading of the grafted ¢ht ofi nat'ed-

pol ypropyl ene or the nmerely chlorinated pol ypropyl ene and the grafted 5 EVA
in orden\}o prevent the | oss of adhesion to polyethyl ene or rubber by

I ncreasi Nng the amount of the grafted EVA to be incorporated. A second

enbodi nent of the first feature of 4+hgjpsresent invention conprises: 10

(1) a grafted EEA or a product obtained by the substitution of the graft
pol ymer w &imshbaer ane mprafren&mnbfoftw physidél ppropertiesaocs af t ed

chlorinate ropyl.en r nate 0, | ene in which
polypropylghg kgg Bha ? %ﬁPePg %&ﬂ t&éig {%ﬁ%ggghe substitution in an
anognt ofdc? OTBe-gtEfpaphiprd&btsdmgpﬁypronyhﬁnggpnefecabia has 30 .
parts; an n ak hS e
t ot al belng Q%bah %¥Sg%ﬁg Sggfgggggﬂggréﬁgr ® ha%éagm%Pght%gberage

mol ecul&r wecghoréne5con;9nx par ﬂ-'P&ar#‘(FfEQP efﬁ?m éQrS‘P a3@%eontent in the
range of 15% Orrhgéscoﬁa%iemi%t %btx%ﬁl@séﬂté&'ea§b@5fé§!!h' on of the 25

graft polyner wt | orine has pref eraby%pthe chlorine content from10 to
25% ThIS @GHEPPPO$| of t§erESP§§éﬂté&€E9 tesin conmponent of the genera
fornmul a: wherein R' represents an EEA or a chlorinated EEA, end X

10 |
(11)
o |

wherein R' represents a cﬁlofinated polypropylene, and
15 X represents an unsaturated dicarboxylic acid.

The grafted chlorinated polypropylene or the
chlorinated polypropylene represented by the general
formula:

[C3H6_YCIS]n |
20 wherein y denotes 0.3 - 0.8 is incorporated so as to
improve the film strength and the topcoat adhesion and
to make possible of bonding to polypropylene. The
amount of the grafted EVA 1is in the range from 2 to 30
parts. The reason is that if the amount of the grafted
e’ 25 EVA is less than 2 parts, bonding to polyethylene
cannot be expected in the case 0of increasing the amount
of the grafted chlorinated polypropylene or the merely
chlorinated polypropylene to be incorporated, and if it
exceeds 30 parts, the composition is not given as a
30 liquid.

The amount of the grafted chlorinated
polypropylene or the merely chlorinated polypropylene
to be incorporated is in the range from about 0.5 to 25
parts. The reason is that when the amount is in the

35 range less than 0.5 part the improvement of the film
strength and the adhesion of the topcoat cannot be



chlorine substitution product of the graft polyner issused ig that the good
adhesi on of the topcoat is given by enploying this graft polymer even:i.n.
the case of an EEA having a relatively | ow concentration of ethyl acrylate
(and a high concentration of a polyethylene conponent) and the good
adhesi veness of a hot nmelt to polyethylene is given owng to the high
concentration of the polyet hylene—cpgpanent in the graft polyner. By
constituting the grafted EEA as descri bed above, the polarity affording
ef fect byekipecteh! wrd evheh cit b@xtyééds azs dpanﬂs behex pempesi tisr her nor e,

t he good es t t { ed even in
t he case ggp’g%tEg% fgi ‘?%1 &;&rgf’% + &? '&ﬁcﬁﬁ g“% F(%%a%% % acryl ate
and tlhle g&b& ml\gérwéstm mem mlorimwynﬁhypswmeb@mi n':]ai ned
as we ided, as the :
sol ubi I It ar arret er SP vaI ?ae?él%ﬁréraft ?re?hgfb?lﬁ? chl orine

subst i ® Eyp ﬂ-r'bd?Rﬁe’(')ft? I‘Ezrﬁ‘f%?? Wyﬁ%‘?slgfcﬁﬁéﬁs%@“t #& of the rubber.
The graft 1FRANY XEHE 651 aribbét by t fhcié@sihgathebambuat ofopHd e grafted

EVA and t ti.ons e efficient as a prinmer for rubber. Thi s
constitut 95|?flft§r% ‘&hc‘?%eﬁ“?ﬂ%ﬁ?{#ﬂe grafted chlorinated pol ypropyl ene
or the chlorina @éc;miqpemdmtsofnﬂmepﬁimedfeatnrpr ofcthec film

strength gg_%esteq%]gﬂgyr%'{‘ﬁ?o C%PPSQ { and to make 5 possible of bonding to

pol ypr opyFeén ted chl ori nated pol ypropyl ene or the
chl ori@at ed pol{ypx omlmft@bﬁﬂkrmmpovmtsobhatnedr byga&h& 0.5 - 15

parts. The reasQibdtitdeionfof Hend " Grake I PSIfRér  W1LRSENIRFINE In

an amount of ca. 2 - 40 parts;

(2) a grafted chlorinated polypropylene or a ~

chlorinated polypropylene in which polypropylene

15 is merely submitted to chlorine substitution in an
amount of ca. 0.5 - 15 parts;

(3) a pigment in an amount of ca. 0 - 30 parts:;

and

_ (4) a solvent in an amount of ca. 40 - 97.5 parts;
20 the total being 100 parts.

The grafted EEA preferably has a weight average
molecular weight of § - 15 x 104 and an ethyl acrylate
content in the range of 15% or less.

The product obtained by the substitution of the

25 graft polymer with chlorine has preferably the chlorine
content from 10 to 25%.

This constitution is represented as a resin

component of the general formula:



10 parts, the inprovenent of the filmstrength and® Ihe.adhe5|on.of Lhe

“t opcoat cannot be expected. |f thée anpunt exceeds 1% parts, - adhesi veness to
rubber is | ost unl ess the anmobunt of the grafted EEA or its chlorine
substitution product is increased, qg§,Lf the amount is 15 increased, the
amount or the resins in the conposition beconmes too nuch to give the
conposition as a liquidy, R" the blending rate of the grafted EEA or its
chlorine substitution groductt is less than 2 parts, the anmpunt of the
grafted chlorinated p ne or the 20 chlori nat.egrypj ypropyl ene to be
i ncorporated is increased|tofl ose the adhesiveness to rubber. If the rate
exceeds 40 parts, the campesidion is not given as a liquid . Athird

enbodi ment in the first feature of the 25 present inventi-on consists in a

pri mer whe#edn R"ORephies@ntaNBhi BEA of la chIsA{iLced\¥EA ) aa apount of ca. 1
- 30 parts; (2) a grafted EEA or a chlorine substitution 30 pr oduct

of the E%eBQEYEﬁruh%a%ﬁrﬂ@@&naieérﬁéxyﬂigQaé&dn”fﬁe retsch WY Lafe
chl ori nated pol ypropyl ene or a chlori nated pol ypropyl ene wherein

poI ypr Q:?M'o‘i-'l%e' §ui§'§ﬁ:‘i't¥ntiuhsb%ﬁ{:8€’ 8k tiné %péwepap.m airHDl{IEecPf.~ls°’5

- 15 parts (4) pr gnent 1 n an anount 30 parts; and

(5) a %%EWeQEe'Bo%Q %ﬁ%@gﬁoﬂfoﬁathéotopggeé R§I§f$en by employing this

graft polymer even in the case of an EEA having a relatively low

—-ﬁ-&

concentration of ethil acrylate (and a high concentration of a
ot polyethylene component) and the good adhesiveness of a hot melt
to polyethylene is given owing to the high concentration of the
polyethylene component in the graft polymer.

By constituting the grafted EEA as described ebeve, the
polarity affording effect by the unsaturated dicarboxylic acid
can be expected. Furthermore, the gooe.adhesiveness_of_the hot
melt to polyethylene is obtained even in the case of an EEA
having a relatively low concentration of ethyl acrylate and the
good adhesiveness of the hot melt to po;yethylene can be
maintained es well. Also.the good adhesiveness to rubber can be
maintained, as the solubility parameter (SP value) of the graft
polymer or the chlorine substitution product of the graft
polymer is close fo that of tﬁe rubber.

The grafted EEA produces a film softer than that
obtained from the grafted EVA and thgs functions more

efficiently as a primer for rubber.
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the total being 100 parts. 5 This constituti.on is gharacterjzed Jjn,,..
that the grafted chlorinated pol ypropyl ene or the chl 6rinated pol yprobyl enfe
is incorporated to inprove the filmstrength and the adhesi veness to the
topcoat and to nake possible of bonding to pol ypropyl ene, the grafted EEA
or the chlorine substitution product of the graft polymer is incorpdrated
to inprove the followup ability tO_LpreL, and the grafted EVA is

i ncorporated to make possi ble of better bonding to pol yethyl ene. The anount
of the grafted THAs sonstitutivigdsd Ichardadteslzedrin. tH8€ thason is that

if it is | h t, ' t I hyl t b ted, .
bnd i1 1t GEREEAS SHIBRMPe Y PRITHIERIE o e P ERtERaRea C Th et at e

| f the anopolypfropidegeafiisedniciokporatesd ctd cdmpredea thedfitdimt o be

' t ' h I LRty t bb ' t
expect og. Somengthy ant thel sfids1dl'or 4 (Spad Yo Aiekl?Por, 1o MO

chl ori nait cBog8ihpropf berding e ERINITAREEENR! ypropyl ene to be
i ncor porated (tpRebbABUN JFBHHE Yrafttdit SHEdth€ed and the grafted EEA

chl or | nat CROSEPTRPELPRENGF Ehitn Gl 3a TR PROVFTPERLSBR . Br PRt e | cver
The bl endi pgcoeporatedndsgrial ittt addnye rel @l ot Y15 opyrese orhehe
"< that | 1eeRBOPOAETYEER 46 rh gtul i Che IR 1 1agd RABRSQ,E" """
adhesi b@ tparts,t thbeodmpxiovement (of ithe ik stxengthxanddthe 15 parts,
the amount 48feki8n of the topcoat cannot be expected. If the
amount exceeds 15 parts, adhesiveness to rubber is lost
unless the amount of the grafted EEA or its chlorine
substitution product is increased, and if the amount is
15 increased, the amount or the resins in the composition
becomes too much to give the composition as a liquid.
If the blending rate of the grafted EEA or its
chlorine substitution product is less than 2 parts, the
amount of the grafted chlorinated polypropylene or the
20 chlorinated polypropylene to be incorporated is
increased to lose the adhesiveness to rubber. If the
rate exceeds 40 parts, the composition is not given as

a liquid .
A third embodiment in the first feature of the
25 present invention consists in a primer composition ~

which comprises:

(1) a grafted EVA in an amount of ca. 1 - 30
parts;
(2) a grafted EEA or a chlorine substitution

30 product of the graft polymer in an amount of ca.
1-29.5 parts;
(3) a grafted chlorinated polypropylene or a
chlorinated polypropylene wherein polypropylene is
merely substituted with chlorine in an amount of

35 ca. 0.5 - 15 parts:;
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grafted EVA and the grafted:EEA or its chlorinated product to be | |
i ncor porated cannot be kept in an ‘appropriate |evel and thus-rhes r
adhesi veness to rubber is lost. The aforenentioned priners becone liquid
paints at_ordinary tenperature by m Xing and di spersing 5 respective priner
constituting conponents, and thus can be coated by spraying, brushing or
roller coating. When the priner is coated on polyethylene, it is coated to
ensure that the dry filmhas a thi cki&s—of ca. 15pm After the solvent has
been evaporated,4}) he phghehth i anrasbantdos ca.f & 4 180 gpadtsays to forma
strong bondi ng 4 pol yethylene. Irradiation tinme of far infrared rays
vari es dependi ng on the capacities of heaters or kinds of polyethylenes. In
the case of HDHE) iarsclventninsanamdentoof wiat.h 40 4 KOV {Srpastsnfrared
heater for ca. %hé foéaiﬁgéli,? 166 Padegl of a material to be irradiated to
a SO, int

afford_a good esl veness. [ e case of coating of rubber, the

filmmBy have tThissenstitytion ig ¢charagtegizes 17p thatcth®l ene and is
bonded st geadted %ﬁl@bﬁﬁaé&dtﬁag&m&pﬁ@ém&t the BHABrHiateéd i nfrared
rays or a h(lé’- ai r _oven. %Efecon feat%rg o; the\%{je‘\%gent Jafventl on consi sts
in a pel | 8PP $09r 1 Fret NCHRITA TP N1 BPZ GV FEI at ordinary

t enper at ustremyth nard sthe cadhdstvdresss r enoved from the constituting priner

according to the aforenmentioned first prinmer. In other words, the second
feature of the present



I nvention consists in that the prinmer conposition .30 contains polyners (i)
and (ii), or polyners (ii) and (iii), or polynmers (i), (ii) and (iii),
wherein polymers (i), (ii) and (iii) are: (i) the grafted EVA, (ii) the
grafted chlorinated pol ypropyeie o a 35 chlorinated pol ypropyl ene_in

whi ch pol ypropylene is merely substituted with chlorine, and (iii) the
grafted EEA or a chlorine substitution product of the graft polyner. The
gr aftedthe/Aoreoat card abpymakee Pess ibie afe handing atovwppdupropylene, x 10
5 and a vinyl acetate content of 15 - 35% The grafted chlorinated

pol whegrtafited BES @retheabhjoxrinme ghibstitnetgkompproduiat ofi ghie of 6 - 10 -
X 104 and a chlorine content of 20 - 30% Also, the aforenmentioned

chl gria™ g5b AP’ DHYIRE6rpBréaftied toliviprue eflfe | fo SLERT-upUaDd 11ty
chlorine has preferably a weight average nol ecul ar weight of 1 - 3 10 x

105 13\ Gibdlt Ordi\E eﬂatspmtedf%vnl &%%in%ﬁéfu%@n%omaﬂe%%fﬁ@ has

preferably a wei ght average nol ecul ar weight of 5 - 15 x 104 an n et hyl

2O Mo £ Windlnd ¥ obohGainy ey L[ chl oft e substl tuton product

' that Cho DI otk EREnSearpAd 8 15 " (TS TEnEOAT R Sbunt o

Ca'é%)éaé¥é. The reason is that if it is less than 1 part,
adhesiveness to polyethylene cannot be expected, and if it
exceeds 30 parts, the composition is not given in a liquid
state.

If the amount of the grafted EEA or its chlorinated
product to be incorporated is less than 1 part, the follow-up
ability to rubber is not expected, and if it exceeds 29.5 parts,
the amount of the grafted chlorinated polypropylene or the
chlofinated polypropylene to be incorporated (the blending
balance of the grafted EVA and the grafted EEA or its
chlorinated product and grafted chlorinated polypropylene or the ~
chlorinated polypropylene) cannot be maintained in an
appropriate level.

The blending rate of the grafted chlorinated
polypropylene or the chlorinated polypropyvlene is in the range
from 0.5 - 15 parts. The reason is that if the rate is less than
0.5 part, the film strength and the adhesion to the topcoat will
not bé improved, and if exceeding 15 parts, the amount of the

grafted EVA and the grafted EEA or its chlorinated product to be



e

+20 parts; (2) a grafted chlorinated pol ypropyl ene.orssa chlori.rated oes
pol ypropyl ene in which pol ypropylene is nerely substituted with chli’ori'ne i-f
an amount of ca. 5 - 60 parts; and 25 (3) pignment in an anount of

ca. O -\gp parts; the total being 100 parts. If the anobunt of the grafted
EVA is | éss than 20 parts, the grafted chlorinated pol ypropyl ene or the
chlorinated product of polypropylenq'ﬁU§t be 30 incorporated in an anount
of at least 30 parts or nore and dechl orination reaction occurs too

vi gor ous| incorpprpied capnpti ber kepthoin tannapprepriate develdiandn by a

dry met hogh 'srhehanaaﬂbs%eh%sgwtﬁﬁ:@% ££CEEHE. 95 parts, 35 the proper
anount of t“ ed chlorinated polyprop | ene Oi i ner e chl ori nat ed
iéﬁﬁ%ﬁ? Tof the

pol ypr opyl ene het 9 fpremgndicones: (Rfjd%ﬁﬁ’ﬁ)t econe iigpid; pa
grafted C@f&ih&i&%eﬁgbﬂw&)ﬂ weuarxitx’@ drd elyspersingat ed pol ypropyl ene

I t h 5,abi | dth
adhes: 3erESEPRgELUP, BERPRE, SorRtIL A SOPRRenFR - « A 1R 'SR ccds 00
parts, tHeepcoptedabyuspralyings g:rrm‘smtmf\@rtnqbke'rncoapdna.ed in the
breparat|on caggh BhespEdRRt: 14" LI 05k AL PLAIBRRCT O apours 100

vigorously to pare t e pri mer. Conpos!ti o & condition by a
dry net hodoatedetonensuiredithen the dry s@i-:bhdh@%aﬁutbiGRnﬂ%s of

ca. 15pm. After the solvent has been evaporated, the
10 film is irradiated with far infrared rays to form a
strong bonding to polyethylene. Irradiation time of
far infrared rays varies depending on the capacities of
heaters or kinds of polyethylenes. In the case of
HDPE, irradiation is carried out with a 4 KW far
15 infrared heater for ca. 2.5 - 5 minutes per 0.1 m
material to be irradiated to afford a good
adhesiveness.
Also, in the case of coating of rubber, the film
may have the same thickness as in the case of
20 polyethylene and is bonded strongly to rubber by the

2 of a

heat treatment by means of far infrared rays or a hot-
air oven.

A second feature of the present invention consists
in a pellet or powder primer composition in a solid

~s 25 state at ordinary temperature wherein a solvent has

been removed from the constituting primer according to
the aforementioned first primer.

In other words, the second feature of the present
invention consists in that the primer composition -

30 contains polymers (i) and (ii), or polymers (ii) and
(1i1), or polymers (i), (ii) and (iii), wherein
polymers (i), (ii) and (iii) are:

(1) the grafted EVA,
(ii) the grafted chlorinated polypropylene or a

35 chlorinated polypropylene in which polypropylene. is
merely substituted with chlorine, and

(iii) the grafted EEA or a chlorine substitution
product of the graft polymer.
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present invention consists in that the prinmer conposetig@n conprjses:, 15
(1) a grafted EEA or a chlorinated product thereof * n‘*an afount of *a.:20
- 95 parts; (2) a grafted chlorinated pol ypropyl ene or a chlorinated
pol ypropyl ene in which pol ypropylene is nerely substituted with chlorine in
an anmount 20 of ca. 5 - 60 parts; and (3) a pignent in an anourt of
ca. 0 - 50 parts; the total being_lqgéparts. If the amobunt of the grafted

t

EEA is less than 20 parts, the graf chl ori nat ed pol ypr opyl ene nust be 25

i ncor por at ed Theagrafted EMA has prxeferabiy & seighte aw@xpgRchl ori nation

reactio oQ x'ggﬁr Asly 102r%epor 8 an@d B VIRlyX WEwEdtd On under such.
a condi??ggsggfgidrg thod. The anpbunt of the grafe%d EEA exceeds 95
parts, 3oopkentrefe Samo@®¥of t he grafted chl orinated pol ypropyl ene or the

nerely chlorifrgegdragioed GHlerEndtedcpblopiropydiete daamot be secured. |f
Y

chi or pnaPERSBERPLYR, Mates Feetaas pRIRCEIZE WG, o8 TR of (he

t opcoat i ag168i Ahay aarhlidri malheonventseft 20pel Bhy| Aksaarkhe be
oy ol y chESFEREREAcRSS TSt Ebas Boreprpy IR ap wistay €0C L TR
grafted pBlAypropylenends substitutedhwigheghlgnine ot be
preferably a weight average molecular weight of 1 - 3
10 x 10° and a chlorine content of 20 - 40%.

The aforementioned grafted EEA has preferably a -
weight average molecular weight of 5 - 15 x 104 and an
ethyl acrylate content of 15% or less. Also, the ~
chlorine substitution product of the last graft polymer

15 has preferably a chlorine content of 10 -25%.

A first embodiment in the second feature of the
present invention consists in that the primer
composition comprises:

(1) a grafted EVA in an amount of ca. 20 - 95

20 parts;

(2) a grafted chlorinated polypropylene or a

chlorinated polypropylene in which polypropylene

is merely substituted with chlorine in an amount
of ca. 5 - 60 parts; and
25 (3) pigment in an amount of ca. 0 - 50 parts:;

the total being 100 parts.

If the amount of the grafted EVA is less than 20
parts, the grafted chlorinated polypropylene or the
chlorinated product of polypropylene must be

30 incorporated in an amount of at least 30 parts or more
and dechlorination reaction occurs too vigorously to
prepare the primer composition under such a condition
by a dry method.

The amount of the grafted EVA exceeds 95 parts,

35 the proper amount of the grafted chlorinated
polypropylene or the merely chlorinated polypropylene



.secured, and dechlorination reaction occurs too vigorousgly,to prepase the,..
primer conposition under such a condition by a dry nethod® Athird*® ** °
enbodi ment of the second feature of the 10 present invention consists in

that the primer conposition conprises: (1) a grafted EVA in an anount of
ca. 10 ->85 parts; (2) a grafted EEA or a chlorinated product 15

thereof in an amount of ca. 10 - 85.p s. (3) a grafted chlorinated
pol ypropyl ene or a chlorinated pol ypropyl ene i n which pol ypropyl ene is

merely subgbi bt eAceripbrdded iddhrict e adpw; of ca. 5 - 60 parts; and 20
(4) a pignment | anount of .. 0 - 5 rts. the total being 100 parts.
The bl endi ng ra#g %SQJ??QHQﬁt 'q@@AQE9é%é§n3ﬁbgr?H§% to 85 parts. |f

t he anount polypirepyilaniec br-\the medredy tdhdroriingteds pollyprapebenef bl endi ng
the 25 grafte A,cann pested, ﬁgg,' cegdi he

bl endi ng r%%eggggt ﬁ%ggxrﬁtéé?%%g’ﬁdqt e gréé{'?'gg §%I g?‘%ngi%ége%%ﬁ/% opyl ene
or the 9erabjlitioendatthe mdhasiveness|tgpreplyetsbyleneygamnptineet he

ef fect of %QEE%FEHQ conmponent s cannot be expected. 30 The amount of
the grafte to be incorporated is in the range from10 to 85 parts. If

the anount is | &§stheafmaundyaxceeds: 60 Ra%te: BhengropathanpuRrted EEA
cannot be grpenbegdralfitedd EvVAHY beieRIpFatedt $n the bl ending rate of

e B e SharR Lo oy T Rciried) [ aBRhBLABM s or the merely
10 reaction occurs too vigorously to prepare the primer
composition under such a condition by a dry method.

A second embodiment of the second feature of the
present invention consists in that the primer
composition comprises:

15 (1) a grafted EEA or a chlorinated product
thereof in an amount of ca. 20 - 95 parts;

(2) a grafted chlorinated polypropylene or a

chlorinated polypropylene in which polypropylene

is merely substituted with chlorine in an amount
20 of ca. 5 - 60 parts; and

(3) a pigment in an amount of ca. 0 - 50 parts;

the total being 100 parts.

If the amount of the grafted EEA is less than 20
parts, the grafted chlorinated polypropylene must be
et 25 incorpbrated in an amount of at least 30 parts or more,
and dechlorination reaction occurs too wvigorously to
prepare the primer composition under such a condition

by a dry method.
The amount of the grafted EEA exceeds 95 parts,

30 the proper amount of the grafted chlorinated
polypropylene or the merely chlorinated polypropylene
to be incorporated cannot be secured.

If the amount of the grafted chlorinated
polypropylene or the merely chlorinated polypropylene

35 1is less than 5 parts, the improvement of the topcoating
ability and the adhesiveness to polyethylene cannot be
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effect of these two conponents cannot be expected.. The. amount of the . ...
grafted chlorinated pol ypropyl ene or the nerely chlorlnated product of * -°
pol ypropylene is in the range fromb5 to 60 parts. if 5 the anount of the
grafted chl orinated pol ypropyl ene or the nerely chlorinated pol ypropyl ene
Is less than 5 parts, the adhesiveness to pol ypropyl ene cannot be exPected,
and if exceeding 60 parts, the properQ#mount of the grafted EVA or the
grafted EEA to be 10 incorporated in the preparation cannot be secured, and
dechl ori neMpeeteashct i on occurs too vigorously to prepare the priner

conmposi tion UNGef G rhﬁb&@@qbflgﬁebﬁrgfggn HBQ%EAQ§§€”fECtiVE met hod of .

m xi ng and di spersing the conponehits is a endi ng (dry net hod)
with a doRRIFRIORY}IeNG QK cthe pperelyghlexninatede podynzopilenened by

freeze- peéxeddds 8D Gpéi'ﬁldeﬁhéobrdpéi'odhiéthbb@ Reid YrdfeedSEER! the
priner is coated on

doubl e_screw extruder
pol yet Ryl &% P& lﬂﬂﬁﬂrQﬁrQFﬁgl+?et€? ﬁrﬁpﬁfﬂkigﬂ GBORAty Bt hod. The pri mer
nmust not seceeal, landadechlerinationveebetion: beguriss ot i ng by fl uidi zed
di pping a t t elr diation of 25
ar i nfr avagorghsy 65 e and hE"br 18R, EERpoRY ek Wi “PuB. cont ed
must onIyabadnﬂitiDQNhXiaﬁdmw'mqtbpdabout 100C. The prlner coated by the
fluidized di ppipng cﬁl p@f“tfn&' ggiohaygﬁsggr@%fuéﬁgce of the 30
suc

material to be coate yet ene
0 present invention consists n tha

tge primer
composition comprises:

(1) a grafted EVA in an amount of ca. 10 - 85

parts;

(2) a grafted EEA or a chlorinated product

15 thereof in an amount of ca. 10 - 85 parts;

(3) a grafted chlorinated polypropylene or a

chlorinated polypropylene in which polypropylene

is merely substituted with chlorine in an amount
of ca. 5 - 60 parts; and

20 (4) a pigment in an amount of ca. 0 - 50 parts:;

the total being 100 parts.

The blending rate of the grafted EVA is the range
from 10 to 85 parts. 1If the amount of the grafted EVA
is less than 10 parts, the effect of blending the

25 grafted EVA cannot be expected, and if exceeding 85
parts, the blending rate of the grafted EEA and the
grafted chlorinated polypropylene or the merely
chlorinated product of polypropylene is lowered and the
effect of these two components cannot be expected.

30 The amount of the grafted EEA to be incorporated
is in the range from 10 to 85 parts. If the amount is
less than 10 parts, the effect of blending the grafted
EEA cannot be expected. If the amount exceeds 85
parts, the blending rate of the grafted EVA and the

35 grafted chlorinated polypropylene or the merely
chlorinated product of polypropylene is lowered and the



'srubber or the like, which Layer,is nelted and | evell edsbys |rradrat|ng mnth
far infrared rays and forms strong bond to the material to be*coated. ¢
Treatnment tinme of the prinmer by far infrared rays varies dependi ng on
primers, filmthicknesses and materials to be coated. Wien the prinmer of

t he secdﬁd feature of the present invention and a pol yethylene (HDPE) as a
material to be coated are used and the filmhas a 5 thickness of 50 um the
thermal treatnent tinme is 3 ninutes—wanh—a 4 KW heater per [err] of the

material t Qe PfesLabedthbBde kwbheonpOheitididandivt Ve idipettedl, film
t hi ckness and t he heater exc pt that esga rla to pe coated is rubber,
the thermal treafRENPMPIRE P timte mixing of a

mat eri al tmeEypﬁep9MeﬁBOb¥EthﬁlmhteIQObhmunﬂﬂameﬂ(pradndqufand a priner

(a grafted i S e e of ¢t hese

nol ecul es b?/oﬁ%%fgﬁﬁieﬁé flh hﬁr%%g%eg?\%dngsgbcadrgq?éég%a n% The

absor pt iS5n the cainounthodf thaf ga‘atd:eldaphlmim PPlyRrqpyeneiorin the

range of 5 0 d f [ fgformng a
g %é m&gb?8 ch&ﬁr&h?%%? ?&i;dnggﬂaﬁéafi 168 | HaR' 5 g

chem cal bond to on e sur to be coated 20 such as
pol yet hyl erlea®Es; ubber adhegdvensss, tohPolyRropYlede GRNRE Pesent

invention igxpe&téd, nbhadr a4 E&ébéﬂi &0 parts e the Propdr tawountr ar ed
rays |rrad|a%ed s 1n & S éﬁ ge of F% q%é be said in this
connect i on Phathehgrasted, rE (ﬂ"q 95 F@? #5@% BS adiated by ot her
heat er 2 @r et horporatede iaf the/ preparation cannot be secured, and
dechlorination reaction occurs too vigorously to '
prepare the primer composition under such a condition
by a dry method.
The effective method of mixing and dispersing the
15 components is a hot melt blending (dry method) with a
double-screw extruder.

Pulverization can be easily performed by freeze-
pulverizing a blended solid product obtained by the use
of the double-screw extruder.

20 | The powder type primer is coated on polyethylene,
rubber or the like by a fluidized dipping method. The
primer must not nedessarily be melted and levelled
during its coating by fluidized dipping as it is
subjected to thermal treatment by the irradiation of

St 25 far infrared rays after the coating step, and thus a
material to be coated must only be heated preliminarily
at about 100°C.

The primer coated by the fluidized dipping method
forms a particulate layer on the surface of the

30 material to be coated such as polyethylene (e.g. HDPE),
rubber or the like, which layer is melted and levelled
by irradiating with far infrared rays and forms strong
bond to the material to be coated. Treatment time of
the primer by far infrared rays varies



ca. 2 pmfor a nichrone wire, 0.7 - ca. 3 pmfor an infrased | anp..and.0. 1.
ca 7 umfor a quartz-sheathed el enent heater. According fo the presert: °
invention, the far 30 infrared heater efficiently generates far infrared
rays in a wide range of 3 - 50 pm and bondi ng reaction on the superficial

| ayer finishes in a short time, so that a product bonded to pol yet hytene or
rubber is obtained with little deCoeRati+ion by heating. 35 As

descri bed above the material of the present invention has a SP val ue cl ose
to t hose dgpending yen priémerspo E}éﬂb[&ﬁi@r@%ﬂﬁﬁ%ymdema&erém 40 so that

they are Raidaedh &n ﬁnéhwe w 0 aaid sidsha ﬁbaeura ggaf t pol ymer

of an unsaturated dicar I|c aC| and EVA or. EEA has a SP value close 5
to thoseﬂﬂerﬂﬂ%§§¢@lkﬂﬁe& &°Puﬂﬂéraam9¥¥9ﬁﬂ¥¥ﬁpﬁ.QEPygéoéﬁ fopcoat i ng
ability pateridl 26| BeuE8atRa are? dised dhd athve NFLi1ACRRAt @ group, an ethyl

Y GiBhans P50 et hes T S PeaSed ERE R0
parti cul atinuies wibtle §o4dKW healtelr per A mn%rmﬂmhendaﬁemu o yner
i fords B GRASIAT *VRGRE AR, sihe' CortisEOGRE She BELRGLNTOL ONO
or rubbeﬁiim1th#@kmﬁecteudtsheoéﬁﬁm@nmeRQﬁptm%hmtathebUnGﬁﬁéaﬂo coat or
print a RAY He Modted s Flbbels! ¥HEP thdrna POLy€s bifbREC tRnd® 14sed out doors
such as a petrol eum
10 about 40 seconds.
Intimate mixing of a material to be coated
(polyethylene, polypropylene or rubber) and a primer (a
grafted EVA, EEA or the like) is enhanced in the ~
interface of these molecules by heating, and better
15 adhesiveness can be obtained.
The absorption wave length of infrared rays for
heating the primer is in the range of 5 - 50 ym and the
primer must only have a function of forming a chemical
bond to only the surface of a material to be coated
20 such as polyethylene or rubber. Therefore, the heater
used in the present invention is a far infrared heater,
and the wave length of the infrared rays irradiated is
in the range of 3 - 50 pm. It may be said in this
connection that the wave lengths of infrared rays
25 irradiated by other heaters are in the range of 0.7 -
ca. 2 pm for a nichrome wire, 0.7 - ca. 3 ym for an
infrared lamp and 0.7 - ca 7 pym for a quartz-sheathed
element heater.
According to the present invention, the far
30 infrared heater efficiently generates far infrared rays
in a wide range of 3 - 50 ym and bonding reaction on
the superficial layer finishes in a short time, so that
a product bonded to polyethylene or rubber is obtained
with little decomposition by heating.
35 As described above the material of the present
invention has a SP value close to those of
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-pipe line is treated by the presénf I nvention to coat a;zé_fluorinq resin
pai nt, the appearance of the pipe‘is inproved by coloratien and the 31 ¢

durability of the pipe is extensively inproved by the ultraviolet screening
effect of the paint as well. If the primer of the present invention is

coated o the internal surface of 25 a nold on the injection nolding of a
pol yethyl ene article, a polyethyl ene_ifj=gction-nolded article which can be
optionally coated or printed after nol el ease and has an excel | ent

weat her abi bbtlé(éﬁ{yiéhe, B819pPepy18he0 and BrithdtiEErubBaRSSi EbON

pr epar ed b* t he heat fusion ea én wi t hout solvent fﬁﬁ be | ded toget her
with pol yethdte ey %??mﬁaﬁé§¥r | R HHIPE F1EPPARi pe, a_plate
or other aotthelres WKisd, cangbaftopbdgmer f ”redundatubhatedre, the present
i nvention e o] W | b r r r , the

pr esent ingg %%%ﬁ*gxi%ngéiéa%h%opyﬁfg?l?E%y5%%5éﬁﬁggﬁvggh§x§g§%§ve

det eri obat iton those ficpdtyetbydenebpndx yypbbexr andrexhihitsravvaryon of

cont am nat | &”téﬁﬁﬁaei“%PSB?hkg?ég Oﬁpwﬁ@yqddyhéﬁlégelling of synthetic

rubbers and the | ovene a but al so can make the appearance of
pol yet hyl ePO1axdiZakioR| BYic@aNdnyihBeetadeo GRAURy t3RetHELeri orati on of

them as cogparhadtd tdréds, PLACaseieudarod Yarbinel hyteap #Adthebber as a

measure of conventi onal miathirability. Al so, the present invention
i nproves eXe&%si Iﬂafk%ﬁ #8519 ance, resistance to gasoline and resistance
to chefOcal s of Rretivsrmere|t thef graftiede BVasdrid EE® Ofhner conposition of

nfrared T RPE SR FEN B8R0 RrlY, bR Ackaliburby S N STL o e T
A Cl group bonded to a polymer inhibits

crystallization caused by the arrangement of the
polymer and affords the polymer flexibility.

15 Thus, polyethylene, polypropylene or rubber can be
subjected to coating or thermocontact bonding to coat
or print a paint or an ink. For instance, if a
polyethylene pipe used outdoors such as a petroleum
pipe line is treated by the present invention to coat a

":-.._,_/’

20 fluorine resin paint, the appearance of the pipe is
improved by coloration and the durability of the pipe
is extensively improved by the ultraviolet screening
effect of the paint as well. If the primer of the
present invention is coated on the internal surface of

et 25 a mold on the injection molding of a polyethylene
article, a polyethylene injection-molded article which
can be optionally coated or printed after mold release
and has an excellent weatherability can be
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the prinmer can keep their forns very easily. A so, for synthetic rubbers,
products coated with the priner can be obtained without little
deterioration of the properties, and the thernmal treatnent can be conpl eted
easily and effectively in a very short tinme. Therefore, it is apparént that
the present invention plays aQgat—effect on the enl argenent of t he
application or demand of the polyethyl ene, polypropyl ene and rubber
articles. The follow ng Tabl e shows the properties of exanples of the

pri @btainedhr ARP+« P 13l idcBEiNer cappesidionr ayerased by kbe heat

1 2 3 Conponent incorporated Ml einized EVA *1

7 fusion kngpding srihthewt psplvent can be molded together with 5

Chl ori nat ed pol ypropyl ene *3 7 7 5 Titanium oxide (rutile
typepplyethylene by a two laydnl erteusion method to form a pipe, a 80 81
80 Total Amount 100 100 100 15 Film property of
pri pllate0 oo tied drk £c BéeafhDehstaandeh cddedledNor printed> 40 55

El ongation (% 240 150 205 Exanpl e No.

1  Furthermbre, the pré¥été! PAvehtRbh"hasl an¥x¥dedieht follow-up
ability to rubber. Therefore, the present invention not only can
work for the prevention of oxidative deterioration of synthetic
rubbers by oxygen or ozone, the prevention of contaminatioﬁ by
dust or the like, the prevention of smelling of synthetic ' =~
rubbers.and the improvement of abrasion but also can make the
appearance of polyethylene, polypropylene and rubber colorful
without deterioration of them as compared with the black
coloration of polyethylene and rubber as a measure of
conventional weatherability. Also, the present invention
improves extensively heat resistance, resistance to gasoline and
resistance to chemipals of the primer itself.

As the result, the primer composition of the present
invention and the polyethylene which is subjected to the far
infrared rays treatment as a heating means after coating with
the primer can keep their forms very easily. Also, for synthetic
rubbers, products coated with the primer can be obtained without
little deterioration of the properties, and the thermal
treatment can be completed easily and effectively in a very
short time. Therefore, it is apparent that the present invention

plays a great effect on the enlargement of the application or



“LDPE

100/100  80/100 100/ 100 HDPE

-10U/100 *

90/ 100 100/ 100 S8R

100/ 100 80/ 100 100/ 100 5. * PP < s

100/ 100 100/ 100 NR 100/ 100

100/ 100 : . 90/ 100 100/ 100 NBR 100/ 100 100/ 100
100/ 100 CR 100/ 100 100/ 100 100/ 100 10 EPT
100/ 100 90/ 100 100/ 100 Topcoat adhesion *6 Urethane type paint

100/ 100 100/100 100/ 100 Fl uori rre Fps- pai nt 100/ 100 100/ 100

100/ 100 i ska e -
Tabl e (con I%%§§)8EX938|ngKethylene, polyB?Hﬂylene ané f&bber 6
Conponent antbdepesat ed Mal ei ni zed EVA *1 - 20
5 Mal ei ni zed EEﬁherollowina Tab%s ghows the Hropet Fnated
pol ypr opyl ene *3 anlunloX|de ut| e type)
40 40 <xanplegnef the primers according to the present - Tot al
Amount 5 invention. 100 100 100 10 Film property of priner
conpositiao A*4 Breaking strength (kg/[err]) 85 55 70 El ongation
(% 250 190 210 Exanpl e No. 4
5 Examprei No.of prinmer to matrix *5 1 2 3
Component incorporated
Maleinized EVA *1 7 - - 5
10 Maleinized EEA *2 | - 7 s
Chlorinated polypropylene *3 7 7 5
— Titanium oxide (rutile type) 5 5 5
Toluene 80 81 80
Total Amount 100 100 100
15 Film property of primer composition *4
Breaking strength (kg/cmz) 65 40 55
Elongation (%) 240 150 205



LDPE 100/100  80/100 100/ 100 HDPE

100/ 100 80/ 100 100/ 100 5 PP - : .+ .+ .« 1porrog
100/ 100 100/ 100 NR 100/ 100 90/ 100 100/ 100 SBR
100/ 100 90/ 100 100/ 100 NBR 100/ 100 100/ 100

100/ 100 CR 100/ 100 100/ 100 100/ 100 10 ~ EPT
100/ 100 90/ 100 100/ 100 Topcoat adhesion *6 Urethane type paint

100/ 100 100/ 100 100/ 100 Fl uorine_type paint 100/ 100 100/ 100

100/ 100 Notes: .15 *1 Graft"ﬁqmsr of an ethyl ene-vinyl acetate
copol yner EXABPYE ¥Oc anhydri de having a wei}ht averag@ nol ecul ar3wei ght of
ca. 1.7 xAdfGsdon ofvipbimeiciciimfatnt ee® of 25% *2  Chlorinated graft

pol ymer of an | ene- 20 et yl at e _copol yner and mal ei c
anhydri de havi E’Ig) wei ght average nol ecu{g‘{’/ﬁééght 80/490 [ er}90/100¢t hyl

acrylate cont eHDPEf ca. 10% and a chl orixeospodent 86/a®0 20%046 2100
Chl origated grggt pol yner of pol ypropyl and el c
anhydr?de havi %i, a wei ght average nol ec%;@?ght 189/&9.0 8 ﬁ%@%ﬂd a
chlorine contelR of ca. 25% *4  Accor diOQy1@0t he 9673200 t 00 L00 he

"vul cani zed rugggr, physical tests" (1) | S- K6, usi ng
a test piece of dunbbell #1. *5 Accord‘ﬁoﬂt)%othe 9?(&°H]ast 16'§°6‘t i

"general test NBRhods of paints" 6.15 ofl10Q/A00 5400004360 pril@9/100

conposition hagrRng a film 100/100 100/100 100/100
10 EPT 100/100 90/100 100/100
Topcoat adhesion *6
Urethane type paint 100/100 100/100 100/100 -
Fluorine type paint 100/100 100/100 100/100
Heat resistance *’ A A



35 t hi ckness of 15pm (except 50 um for a powder, type), LDPE, |qw
density pol yet hyl ene; HDPE: - high density polyethyl eife; .PP:.2 . ‘.
pol ypropyl ene; NR natural rubber; SBR styrene-butadi ene rubber; NBR
acrylonif{rile rubber; CR chloroprene rubber; EPT: ethylene-propylene 5
rubber. *&  Adhesion of urethane type and fluorine type paints to
respective prinmer conpositions of exanples are neasured according to the

grid test of the "general test nEth93§% f paints" 10 ' 6. 15 of
JI S K- 540Giadie Wsitemgedype paint s "UNIMARIN' (trade nanme), and
the fluorine pe parnt used is "FLOAREX" (trade nanpe), the filmthickness
bei ng 50 &mamﬁﬁ%e case. 15 7  According 40 th@ neaduring net hod

of the soldoaiporerntisdatpdLateédt he "test nethod of adhesives for

aut onobi | e .1 f Jl SK-6829; the test pieces were,the sanpl subj ected to
a shear t&ﬂ%éiéiﬁ?ééiﬁ%ig -is SBR coated 20 46 “wit %5 pri mer
conposidt | Malefiniwed EBK| €7 subjected to thermal treatnd@0t a2® | am nated
with a Cy@_ﬁ‘i%&[iﬂaaéeed tﬂ&fyﬁpgﬁ§i¥ﬁe ¥3e eval uati o greasype [tiror] nmeans 40 -

[err].

Titanium oxide (rutile type) 40 40 40

Toluene - - -

Total Amount 100 100 100
*4

10 Film property of primer composition
Breaking strength (kg/cm?) 85 S5 70
s Elongation (%) : 250 190 210
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CLAI M5 1. A prinmer conposition conprising: (1) a grqft-polynes of ap
unsaturated di carboxylic acid and an ethyl ene-vi.nyl acCetdte 2 . e e
copolymer; (2) a chlorinated pol ypropyl ene wherein a graft polynmer of an
unsat urated di carboxylic acid and pol ypropylene is submtted to chlorine
substitution or a chlorinated pol ypropylene in 10 whi ch pol yprepyl ene
Is nmerely submtted to chlorine substitution; and (3) a solvent. 2. A
priner conposition conprising: (HQ&hlorinated pol ypropyl ene wherein a
graft 15gyampldyer of an unsaturated digarboxylicsacid and
pol ypropylene is submtted to chlorine substitution or a chlorinated
pol ypr ophahiesion pf cRTLBeY pE8pPRERd® $herely submitted to chlorine
substitution; AYPE (2) a graft pol wog/pb0an usezudoat ed 0d 0doxylic
acid and an et ne-et hyl acryl ate copql r a | Qri~nat ct of
the graft pol J'ﬂiég and (3) a solvent. 2@.6’6?:[083. Eglgﬂonner(i?goré}%tion
conprissing: (1BPa graft polyner of an urd(1@0@ed APOALOExy| i1OAQAO and an
et hyl ene- vi nyINRacet ate copol yner; (2) ac}cdtppibgat edgggllw opyl{sﬁyqd@erei n a
|

graft 30 pol ymer of an unsaturate car boxylic acid an
pol ypropyl ene $BRsubmi tted to chlori ne 2£10Qti on98/190:h JA0/XQQ
pol ypropyl ene Ngr 100/100 100/100 100/100
CR 100/100 100/100 100/100
10 EPT 100/100 90/100 100/100
Topcoat adhesion *¢ '
Urethane type paint 100/100 100/100 100/100
Fluorine type paint 100/100 100/100 100/100 =
Notes:
15 *]1 Graft polymer of an ethylene-vinyl acetate

copolymer and maleic anhydride having a
weight average molecular weight of ca. 1.7 x
10° and a vinyl acetate content of 25%.

*2 Chlorinated graft polymer of an ethylene-

20 ethyl acrylate copolymer and maleic anhydride
having a weight average molecular weight of
ca. 105, an ethyl acrylate content of ca. 10%
and a chlorine content of ca. 20%.

*3 Chlorinated graft polymer of polypropylene

25 and maleic anhydride having a weight average
molecular weight of ca. 8 x 104 and a
chlorine content of ca. 25%.

*4 According to the tensile test of the
"vulcanized rubber, physical tests" (1) of

30 JIS-K-6301, using a test piece of dumbbell
#1.

*5 According to the grid test of the "general
test methods of paints” 6.15 of JIS-K-5400;
each primer composition having a film

35 thickness of 15pm (except SO pym for a powder
type). LDPE: low density polyethylene; HDPE:



MhICh pol ypropylene is merely supmitted to chlorine substitution; 35. .
(3) a graft polymer of an unsaturated di carboxylic aeid-and-an - Tl .
et hyl ene-ethyl acryl ate copolymer or a chlorinated product of the graft
polyner;kgnd (4) a solvent. 4. A priner conposition according to claim1l or
5 3, wherein said graft polyner of an unsaturated di carboxylic acid and an
et hyl ene-vinyl acetate copol yner has a wei ght average nol ecul ar wei ght of 1
- 2 x 105 and a vinyl acetate contents2{ 15 - 35% 5. A priner conposition

according to claim hjgnhl8en8ity pphgeehplendt PP OPIEYEEO 1&a§9pylene
wherein a graft polyner of. an Fgﬁgrate
h

dlcarbq3¥‘ 3%a0|
pol ypropyl ene |S:ﬂﬂﬁﬁit%ﬂt?ﬁa BT’ s FERS qRY ﬁﬁt aver age
nol ecul ar wei ght of ubbdf; xNBRE r aceglloaithlide nuubbey ercRof 20 - 30% 15

6, A primer conposi,t ordin 2 50r 3, Lpn_said

chl ori nat ed polypro %éEPSﬁgﬂﬁl HQBS?pr%Fn‘§F Y%?Qﬁﬂﬁ#wfgge?s chl orine
substi$ution has a venbberaverage nol ecular weight of 1 - 3 x [err] and a
chl ori ne cont egts of % 504 g according
to claim?2 or 3%\Mu§éh%s£§§hoz f?thaP; t?ﬁ% eulunsa?uré%e%*glcarboxyllc
acid and an et hyl encpainys §@r§7¢§PQC§éH§I primer corpes Hetongepfige

ol ecul ar Welght(Df exampPes aPd ﬁéﬂsﬂﬂeﬁt@ﬂcd¥aiﬂ téb‘%ﬁﬁegfiéf 15% or

| ess. 25 é; {lggrthen903|t|on accord qito cl ai
general test me ods of paints"
10 6.15 of JIS-K-5400; the urethane type paint
used is "UNIMARIN" (trade name), and the
— fluorine type paint used is "FLOWREX" (trade

name), the film thickness being 50 pm, in
each case.

15 *7 According to the measuring method of the
softening temperature of the "test method of
adhesives for automobile" 13 of JIS-K-6829;
the test pieces were the samples subjected to
a shear test, each of which is SBR coated

20 with a primer composition of the example,
subjected to thermal treatment and laminated
with a cyanoacrylate type adhesive. The
evaluation measure A means 40 - 50°C.



3, wherein said chlorinated product of the graft polyner; of,"an unsaturated
di carboxylic acid and an ethyl ene-ethyl acrylate copol yrfer has -a chl ori ne
content of 10 - 25% 30 9. A prinmer conposition according to claim
1, conprising: (1) said graft polymer of an unsaturated dicarboxylic-acid
and an et hyl ene-vinyl acetate copel ®Bep4-n an anount of ca. 2 - 30 pearts by

35 wei ght; (2) said chlorinated polypropylene wherein the 11111111
111111 1¢ééi§#élllll * C L M S - 32- graft polymer of an
unsat ura arboxylic acid and pol ypropylene is submtted to chlorine

substitution dr thd @ximenaceupesiybenpgosprisdnghi ch pol ypropyl ene is )
nmerely subm tr(g_q t% %aft p?gwéfngfsggs&hgurth ?tbﬁ an anount of ca. 0.5 -
s

25 parts by we i n an anount - 30 parts bhy
wei ght; and (4}@95h9¥¥i%@wﬂciﬂ and ;8 @thylepg-vipyl 9PQ¥§NP parts
by wesght ; thgdb@myméaelng 100 parts by weight. 10. A primer conposition

Wherein the 1623 |8 JARIngted eptopranviRoe; Hhared hn SHRRY | i ¢ aci d
polymer of an unsaturated dicarboxylic acid and
polypropylene is submitted to chlorine
substitution or a chlorinated polypropylene in

10 which polypropylene is merely submitted to
chlorine substitution; and

(3) a solvent.

2. A primer composition comprising: ~
(1) a chlorinated polypropylene wherein a graft
15 polymer of an unsaturated dicarboxylic acid and

polypropylene is submitted to chlorine
substitution or a chlorinated polypropylene in
which polypropylene is merely submitted to
chlorine substitution;

20 (2) a graft polymer of an unsaturated
dicarboxylic acid and an ethylene-ethyl acrylate
copolymer or a chlorinated product of the graft
polymer; and
(3) a solvent.

25 3. A primer composition comprising:

(1) a graft polymer of an unsaturated
dicarboxylic acid and an ethylene-vinyl acetate

copolymer;
(2) a chlorinated polypropylene wherein a graft
30 polymer of an unsaturated dicarboxylic acid and

polypropylene is submitted to chlorine
substitution or a chlorinated polypropylene in
which polypropylene is merely submitted to
chlorine substitution;

35 (3) a graft polymer of an unsaturated
dicarboxylic acid and an ethylene-ethyl acrylate

* c L M S *



Land polypropylene is submtted to chlorine substitution ot th& chiortnated
ponproperne I n which polypropylene is nerely subnmitted fo ‘chl ort ne*
substitution in an amount of ca. 0.5 - 15 20 parts by weight; (2)

sai d graft pol ymer of an unsaturated dicarboxylic acid and an

et hyl ene- ethyl acryl ate copol yner or;$Pq_chlor|nated product of the graft
polymer in an amount of ca. 2 - 40 p s by 25 wei ght ; (3) a pi gnent
in an anount of_ca. ar 4, .sa d soI in an
amount of ca. £PP °§W3rp3ﬁ§ g?i%}r(&\#t%e%éjroa&lucé c}ﬁz T 9T B ng 100 parts
by weight. 11. pobymer; andposition according to claim3, conprising: (1)

said graft poly o) turated dicarboxylic acid and an
et hyl ene- vi nyl ngt % QggUEﬁ%, copolymer in an amount of ca. 1 - 30 parts

by weight; * @&.L. Mpsimer conppsiiiongegaondingreto gelatmubserur at ed
di car ngylsC%Pefﬁd?aﬂﬂggbxkenﬁaiw ¥ HrhbhgPRpaP&d or the

chlorlnated product 0 ynmer in an anmopunt of ca. 1 - 29.5 parts

by 5 icaxpexylis 3646 éﬁﬁo?Pn&F@H leneningt aretde®ein the graft
pol ymer ofc&gbmﬁéi—tmaéeé dbtghkosyerageCnblecular weight of 1 -

2 x 105 and a vinyl acetate content of 15 - 35%.
5. A primer composition according to claim 1, 2

10 or 3, wherein said chlorinated polypropylene wherein a
graft polymer of an unsaturated dicarboxylic acid and
polypropylene is submitted to chlorine substitution has
a weight average molecular weight of 6 - 10 x 104 and a
chlorine content of 20 - 30%.

15 6, A primer composition according to claim 1, 2
or 3, wherein said chlorinated polypropylene in which
polypropylene is submitted to chlorine substitution has
a weight average molecular weight of 1 - 3 x 10% and a
chlorine content of 20 - 40%.

20 7. A primer composition according to claim 2 or
3, wherein said graft polymer of an unsaturated
dicarboxylic acid and an ethylene-ethyl acrylate
copolymer has a weight average molecular weight of 5 -
15 x 104 and an ethyl acrylate content of 15% or less.

25 8. A primer composition according to claim 2 or
3, wherein said chlorinated product of the graft
polymer of an unsaturated dicarboxylic acid and an
ethylene-ethyl acrylate copolymer has a chlorine
content of 10 - 25%.

30 9. A primer composition according to claim 1,
comprising: |

(1) said graft polymer of an unsaturated
dicarboxylic acid and an ethylene-vinyl acetate
copolymer in an amount of ca. 2 - 30 parts by

35 weight;

(2) said chlorinated polypropylene wherein the



and pol ypropylene is submtted to chlorine substitution or rhe'@hlprinated

pol ypropyl ene in 10 whi ch pol ypropyl ene is nmerely *subs t teed 4°0
chl orine substitution in an anmount of ca. 0.5 - 15 parts by weight; (4) a
pignent in an anmount of ca. 0 - 30 parts by weight: and 15 (5)- said

solvent in an amount of ca. 40 - g].gs rts by weight; the total beiyg 100
parts by weight. 12. A pellet type o :ggﬂﬂer type prinmer conposition in a

solid state at rdi 20 ¢t I Si_Ra: ft polyner
of an uneat ur S S; BoFBky Be' GAP GhakYuEa ey Wrcka iy o AT
copol yner; andr®)pelypropyhenedigobupmdttiedndonichlsinine graft 25 ) .
pol ymer of an dihga X Yebn i E@% LS submtte
to chlorine su stltﬁ%?%ﬁg%rbg %ﬁ?o?#%§f§§°%gﬁg Fgﬁéie |ﬁﬁﬂﬁ%éh
pol ypr opyl ene WhRiGh RPlyRreRYlers 45 mRrelyns taditt®n. 30 13. A

peg! e type Orcﬁfaﬂﬂﬁetdﬁssﬁli:%!.o?%lhoahh :aﬁﬁ_uh‘tt @Ofs@ai.d oz.tsttf 26 \aAtE _
ordinary tenperature, conmprjsing: a chlorinated pol ypropyl ene wherein a
graft pol yner Qﬁrﬁ?\%sﬁ'ﬁgéﬁed di carboxylic acid and 35

pol ypr opyl ene (3) subnpigmentoinhanr ameuntbsifi cat.i On -0130 pExY€s | byt ed
pol ypr opyl ene Jé‘ight; and
(4) said solvent in an amount of ca. 40 - 97.5
10 parts by weight;
the total being 100 parts by weight.
10. A primer composition according to claim 2,
comprising: ~
(1) said chlorinated polypropylene wherein the
15 graft polymer of an unsaturated dicarboxylic acid
and polypropylene is submitted to chlorine
substitution or the chlorinated polypropylene in
which polypropylene is merely submitted to
chlorine substitution in an amount of ca. 0.5 - 15
20 parts by weight;
(2) said graft polymer of an unsaturated
dicarboxylic acid and an ethylene-ethyl acrylate
copolymer or the chlorinated product of the graft
polymer in an amount of ca. 2 - 40 parts by
25 weight;
(3) a pigment in an amount of ca. 0. - 30 parts
by weight; and
(4) said solvent in an amount of ca. 40 - 97.5
parts by weight;
30 the total being 100 parts by weight.
1l. A primer composition according to claim 3,
comprising:
(1) said graft polymer of an unsaturated
dicarboxylic acid and an ethylene-vinyl acetate
35 copolymer in an amount of ca. 1 - 30 parts by
weight; '

* c L L] H *



*_whi ch polypropytené is nmerely submitted to chlorine sybstjtutjon; and:(2)r a
graft polyner of an unsaturated di carboxylic acid and an et hyl ene-ethyl *

acrylate 5 copolymer or a chlorinated product of the graft polyner.
14. A pellet type or powder type priner conposition in a solid state at an
ordlnary“tenperature conprising: 10 (1) a graft polyner of an

unsat urated di carboxylic acid and an tgélene vi nyl acetate copol yner; (2)
a chlorinated pol ypropyl ene wherein a%§ ft~ pol ymer of an unsaturated
di carboxyl i c ac{@)angai8 graft pelymes\ofan wnsatwrated to chlorine

substitution Orgilcs%eftg&%ew&@ AP R %9&&@%99' yerguuhene is

nmerely submtt to chlOrine substitution; graft pol yner of an
unsat ur at ed 20 COPOlYREXaPSothe ChHATANALF QtrP%‘?‘H}‘FEr@fth | 9Z&ER at e

copol ymer or a ghigmeraiadap Aidtintofof fa Orefi 2wy nBartdSbyA priner
conposkélon accorg Eg to claim12 or 14, wherein said graft polynmer of an
unsat urtat ed 25 WBLIPLéxylic acid and an ethylene-vinyl acetate copol ymer

has a wei ght aveaagesﬂﬁﬂecwhmrﬂuﬂqﬁd polylpropy Xerid ‘whereinv thel acetate

content of 15 - 35% r ' I 13 or
14, wherein sai 9% Eﬁ% Pga‘ﬁ I;? yprop %ﬁd*g@egﬁ%ﬁﬁg’&g%gf? dl ymer of
an unsat urat ed dndapbéyptppnigngzﬂsjquhq&#tg@ttpmphhosuDQ1tted to chlorine
substitution hag,psyRitgith oY Yrathd WYL Hatd PB1frépylene in

10 which polypropylene is merely submitted to
chlorine substitution in an amount of ca. 0.5 - 15
parts by weight;

(4) a pigment in an amount of ca. 0 - 30 parts by
weight; and

15 (5) said solvent in an amount of ca. 40 - 97.5
parts by weight;
the total being 100 parts by weight.

12. A pellet type or powder type primer
composition in a solid state at an ordinary

20 temperature, comprising: _

(1) a graft polymer of an unsaturated
dicarboxylic acid and an ethylene-vinyl acetate
copolymer; and

(2)  a chlorinated polypropylene wherein a graft

25 polymer of an unsaturated dicarboxylic acid and
polypropylene is submitted to chlorine
substitution or a chlorinated polypropylene in
which polypropylene is merely submitted to
chlorine substitution.

30 13. A pellet type or powder type primer
composition in a solid state at an ordinary
temperature, comprising:

(1) a chlorinated polypropylene wherein a graft
polymer of an unsaturated dicarboxylic acid and

35 polypropylene is submitted to chlorine
substitution or a chlorinated polypropylene in

I



- 10 x [err] and a chlorine content of 20 - 30% 17. A p[iner conpositkj o}
according to claim12, 35 13 or 14, wherein said chlorinated pol ypropy!l erte
i n which pol ypropylene is submtted to chlorine 11111111 111111
111111111211121111 * C L M S * substitution has a wei ght average
nol ecul ar weight of 1 - 3 x 105 and a chlorine content of 20 - 40% ¥8. A
primer conposition according to ¢claim 13 or 14, wherein said graft polyner
of an unsaturated 5 dicarboxylic a and an et hyl ene-ethyl acrylate

copol ymer haswhicki pblypvopydenenlisc merelyrisphmitted-tos5 x 104 and a et hyl

acryl ate Contc%?iaﬁiné%/%ﬁﬁtgﬁﬁiohg ang?ri mer conposition according to

claim13 or erein sai
an unsaturateﬂzdlcﬁrﬁﬁﬂﬁﬁlPQ%Mﬂfﬁa ap ansatgira % | acryl ate copol yner
hﬁs a gg' ori r@ié&ﬁb@ﬂym& deia and ﬁoeuhﬂemeﬂmoscfi-ymataccor di ng L 0
claim co I n sai of _ap. unsaturate

di carfboxyllc 1&'ﬁﬁraﬁretahﬁ'\#’é?’\ﬂ dd?%(ﬂaiﬂ%@ %nﬁ)ﬁegrp an armount of
ca. 20 - ppo1gmEy . wei ght; (2) said chlorinated pol ypropyl ene wherein the

gg?;;rggwgﬁ; ?fs Sgb ?‘?%3; %ﬁ%ﬂ or%sﬁt%n or the agﬂldorl nat ed

pol ypr opyompesitiohi ¢h polepldshiatate iat BN OTARAAYtted to chlorine
substi t uldffetBtaRe2 BOMprAlsi4y: 5 - 60

10 (1) a graft polymer of an unsaturated
dicarboxylic acid and an ethylene-vinyl acetate
copolymer;
(2) a chlorinated polypropylene wherein a graft ~
polymer of an unsaturated dicarboxylic acid and
15 polypropylene is submitted to chlorine

substitution or a chlorinated polypropylene in
which polypropylene is merely submitted to
chlorine substitution; and

(3) a graft polymer of an unsaturated

20 dicarboxylic acid and an ethylene-ethyl acrylate
copolymer or a chlorinated product of the graft
polymer.

15. A primer composition according to claim 12 or
14, wherein said graft polymer of an unsaturated
25 dicarboxylic acid and an ethylene-vinyl acetate
copolymer has a weight average molecular weight of 1 -
2 x 10% and a vinyl acetate content of 15 - 35%.
16. A primer composition according to claim 12,
13 or 14, wherein said chlorinated polypropylene in
30 which a graft polymer of an unsaturated dicarboxylic
acid and polypropylene is submitted to chlorine
substitution has a weight average molecular weight of 6
- 10 x 10% and a chlorine content of 20 - 30%.
17. A primer composition according to claim 12,
35 13 or 14, wherein said chlorinated polypropylene in
which polypropylene is submitted to chlorine

* c L " S *

ori'nat ed product of the graft 10 pol yner of



* parts by weight; and 25 , (3) a pigment in an amgunts of ca® ¢ %0 ¢

parts by weight; the total beind 100 parts by weight.” 21° A'brlﬁbr
conposition according to claim 13, conprising: 30 (1) said
chlorinated pol ypropyl ene wherein the graft polymer of an unsaturated
di carboXxylic acid and a pol ypropylene is submtted to chlorine substitution
or the chlorinated pol ypropylene in | ch pol ypropylene is nerely submtted
to 35 chlorine substitution in mount ca. 5 - 60 parts by wei ght ;

(2) said gsabbtﬂdqt:tmn dfasara weslghtr awageanmleraueégm afh 1
et hyl ene-et h | 25’09 %L,g Cao%‘?%ﬁr%rc I@flf@t_ed,wgoduct of the graft
0 arts

polynmer is a Eroldnt a (3) a
pi gment in an aﬁﬁbntEomniﬂeﬂ)comﬂpﬁk##QﬂtﬂPQQﬁiﬁﬁg Fﬂecg ﬂkﬂ 100

parts by Weisdhtimedain® S d Rir AR Jut &@%ﬁdﬁﬁ@awrataam 14, 10
conpri si ng: (1) sald graft ol ymer oﬁh%n unsaiﬁha%ed di arboxyllc acid and

an et hySendigampoxyddcacidh Mg, an eth f %ﬁy . 85 parts by
wei ght; 15gopolymed hawid wiidlit Rterage aiomwmntueagmt difc& boxylic

acid and arllsetxh)iloqn%-ne rQlle'l:’fi"ncyrf/lr:tac;[reylat:e content of 15% or less.
19. A primer composition according to claim 13 or
14, wherein said chlorinated product of the graft
10 polymer of an unsaturated dicarboxylic acid and an
ethylene-ethyl acrylate copolymer has a chlorine
content of 10 - 25%.

~ - 20. A primer composition according to claim 12,
comprising:
15 (1) said graft polymer of an unsaturated

dicarboxylic acid and an ethylene-vinyl acetate
copolymer in an amount of ca. 20 - 95 parts by weight;
(2) said chlorinated polypropylene wherein the
graft polymer of an unsaturated dicarboxylic acid
20 and polypropylene is submitted to chlorine
substitution or the chlorinated polypropylene in
which polypropylene is merely submitted to
chlorine substitution in an amount of ca. 5 - 60
parts by weight; and '
., 25 ' (3) a pigment in an amount of ca. O - 50 parts by
weight;
the total being 100 parts by weight.
21. A primer composition according to claim 13,
comprising: '
30 (1) said chlorinated polypropylene wherein the
graft polymer of an unsaturated dicarboxylic acid
‘and a polypropylene is submitted to chlorine
substitution or the chlorinated polypropylene in
which polypropylene is merely submitted to
35 chlorine substitution in an amount ca. 5 - 60
parts by weight;
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copol ymer or the chlorinated product of the graft polysterssin an amdunt’of*:
ca. 10 - 85 parts by weight; 20 (3) said chlorinat¥d pol'ypropyl’ehe*
wherein the graft polyner of an unsaturated dicarboxylic acid and
pol ypropyl ene is submitted to chlorine substitution or the chlorinated
pol ypropyl ene in which pol ypropylene is nerely submtted to 25 ~
chlorine substitution in an anount of_ca. 5 - 60 parts by weight; and (4) a
pi gnent in an amount of ca. 0 - 50 53?& By weight; the total being 100
parts by wei ght(2)30 said gt polymeref fam unsatungtedpri ner conposition

according to alg grbgaﬁtlar%s ad i %na ¢'&thyidhe 8thpicdcirgdiatld ON 1S

L

enpl oyed as a heating or superficlral” treatnent of the prinmer
conposi tion, afQROlyRen Quhe inated Rroduat cght Eheo@*@tubstrate.
35 24.  AAYnEY GO dmowit S6£ 4] NBOto 9baparts By * C L M S
* 3, 12, 13 or, 14, squtantlally as described in any of the foregoing
Exanpl @s. weight; an
(3) a pigment in an amount of ca. 0 - 50 parts by
weight;

the total being 100 parts by weight.

22. A primer composition according to claim 14,
10 comprising:

(1) said graft polymer of an unsaturated

dicarboxylic acid and an ethylene-vinyl acetate

copolymer in an amount of ca. 10 - 85 parts by ~
weight;
15 (2) said graft polymer of an unsaturated

dicarboxylic acid and an ethylene-ethyl acrylate
copolymer or the chlorinated product of the graft
polymer in an amount of ca. 10 - 85 parts by
weight;

20 (3) said chlorinated polypropylene wherein the
graft polymer of an unsaturated dicarboxylic acid
and polypropylene is submitted to chlorine
substitution or the chlorinated polypropylene in
which polypropylene is merely submitted to

25 chlorine substitution in an amount of ca. 5 - 60
parts by weight; and
(4) a pigment in an amount of ca. 0 - 50 parts by

weight;
the total being 100 parts by weight.
30 23. A process for treating a primer composition

according to any of claims 1 to 22, wherein far
infrared radiation is employed as a heating means for
superficial treatment of the primer composition, after
the primer composition has been coated on a substrate.
35 24. A primer composition according to claim 1, 2,
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3, 12, 13 or 14, substantially as described in any of
the foregoing Examples. :
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