27 February 2006 Description Plating resin molded article and process for producing the same
Technical field of the Invention The present invention relates to a platingzgspbmgg;l ytigle having a
high plating strength and a production process thereof. It does not use a heavy metal such as chromic
acid. Prior Art Resin molded articles such as an ABS resin and a poly amide resin have been used as
automobile parts for the purpose of reducing the weight of an automobile, and plating such as copper
or nickel is carried out on the resin molded argteicslgsf in %rdgr to give a upscale image and a sense of
beauty. When the plating is carried out on resin molded articles such as an ABS resin, an etching step
of roughing the surface of the resin molded articles is conventionally essential to enhance the
adhering strength after the removal step of fat. For example, when an ABS resin molded article and a
polypropylepeanalded-aricle ate platedra bathk of chromic asigl {amix-selutiam eficheosdu (I11) oxide
and sulfuric acid) is used after the removal step of fat, and an etching treatment is required to be
carried out at 65 to 70C for 10 to 15 minutes. Accordingly, poisonous hexa-valent chromic acid ion is
contained in waste water. Therefore, a treatment of neutrally 1 27 February 2006 precipitating after

reducing thé FieRavafent chidificdcid i6h 8 8ShivERéht ion is essential, and there is a problem at the

time of waste watey, treatment. gonsideringL safetg flugn atwork ata spat and an influeln e .to
. e gresen invention. r a ?% O a 8 a n%{: res%.n {HO ed .
environment due to waste water thus, it Is desirable not to carry out an etching treatment using the

chromium bath, shutdn, that cgse.ithgre i g problem thafthe %%@nﬁr%@%&%%op@é@géayer toa

molded article which is obtained by an ABS resin and the like cannot be enhanced. Disclosure of the
Invention The present inventinieis aprocess of predugingea platingcresin molded atticle ivwherein metal
plating is carried out on
Prior Art
Resin molded articles such as an ABS resin and a poly amide
resin have been used as automobile parts for the purpose of
reducing the weight of an automobile, and plating such as copper
or nickel is carried out on the resin molded articles in order
to give a upscale image and a sense of beauty.
When the plating is carried out on resin molded articles
such as an ABS resin, an etching step of roughing the surface
of the resin molded articles is conventionally essential to
enhance the adhering strength after the removal step of fat.
For example, when an ABS resin molded article and a
polypropylene molded article are plated, a bath of chromic acid
(a mix solution of chromium (III) oxide and sulfuric acid) 1is
used after the removal step of fat, and an etching treatment
is required to be carried out at 65 to 70°C for 10 to 15 minutes.
Accordingly, poisonous hexa-valent chromicacidioniscontained

in waste water. Therefore, a treatment of neutrally



the surface of a thermoplastic resin molded article and either of requirements (1), (2) and (3)
described below is included: (1) the thermoplastic resin molded article comang,a, DOP&Stic resin
and a water-soluble substance, a step of carrying out the removal of fat of the resin molded article and
a step of electroless plating are provided in combination, and a step of etching by an acid containing a
heavy metal is not included; (2) the thermoplastic resin molded article contains a polyamide-based
resin and a s]?/erege-lbag,gg resianf Q@s}eg@o& carr in ﬁ)utﬁge ggr\ngaln%f fg}tuc:)f 'I[Tpe reasén H]Cilg%d article
and a step% efec?ro?ess [:Iﬂgting are prowaec]i n‘?com%inaﬁgon, and a step of lecChinngy an acid
containing & heavy,metal is-net 2 27 February, 2006 included: or (3) asten.of gontackireating the

thermoplastic resin molded article with an acid or base not containing a heavy metal as the
pre-treatment néthermetal platingsiep ts-ngtgest The present invention further provides a plating
resin molded article obtained by the above-mentioned step. Heavy metals such as chromic acid are
not used in the pré&sert lingentich sThe predentindeation-dlso-provides aprogessiof predusing a
plating resin molded article, wherein metalplating is carried out on the surface of a thermoplastic resin
molded article @Rt eitheF6ffeqifernentS e S (25 aRd (3 déscribed below EaRdiGideat (Hthe
thermoplastic resin m%Idgrq %rticFa. com;gins a tggrtmo lastic r}gsincﬁr%% a.wat r-stokllublgusybstance, a

step of carr(i/?nrgrguﬂhe remo%g of fat of the resin molded atr icle” 15 prncl)%/}l e ,aand’the metal plating is

conducted by, the stepe Of electroless platingi,(2).the thermeplagti, resin nalded afigle centains a

polyamide-based resin and a styrene-based resin, a step of carrying out the removal of fat of the resin
molded artigleaand @ stepof etectrolass pladingris provided,iand the snetali pdadingyisscondisted by the

step of electroless plating; or
resin and the like cannot be enhanced.

Disclosure of the Invention

The present invention is a process of producing a plating
resin molded article, wherein metal plating is carried out on
the surface of a thermoplastic resin molded article and either
of requirements (1), (2) and (3) described below is included:

(1) the thermoplastic resin molded article contains a
thermoplastic resin and a water-soluble substance, a step of
carrying out the removal of fat of the resin molded article and
a step of electroless plating are provided in combination, and
a step of etching by an acid containing a heavy metal is not
included;

(2) the thermoplastic resin molded article contains a
polyamide-based resin and a styrene-based resin, a step of
carrying out the removal of fat of the resin molded article and
a step of electroless plating are provided in combination, and

a step of etching by an acid containing a heavy metal is not



(3) a step of contact-treating the thermoplastic resin molded article with an acid or base not containing
a heavy metal as the pre-treatment of the metal plating step is 3 27 Febgapye%qggﬂg)oiw. The
present invention includes the following three modes of invention in accordance with’each of the
above-mentioned requirements (1), (2) and (3). Mode (1) (Water-soluble substance) It is an object of
the present invention to provide a plating resin molded article having a high adhering strength
between thlenrefin Olrggl.de(gzlrarticle and a plating layer and having a beautiful appearance, and to
provide a prodcucﬁon pfocess of the aforementioned plating resin molded article which does not

require an etching tggatment by chromis acid and,the like., Thepresentinyanier has found that an

adhering strength between a resin molded article and a plating layer can be remarkably enhanced by
compounding adratersoluile subhstances and ib hecessary,tasurfagtant agdithe bike taacthermoplastic
resin to prepare the resin molded article without an etching treatment by an acid containing a heavy
metal such as chremier acidr aatconipletedithe present imentiongAs taeproceddrecdfstiving the
above-mentioned object, the present invention provides a plating resin molded article which has a
metal plating layer 8fF thd SGface of A FEiA Mold8d Bhticte oMTaiAmg & tHetmoplBtiE$E<iR and a
water-soluble %loe%ag%et,iw ereig an.etcaikr]lg trece}tlmeggg)(] an acidcgontagig% a heavy metal is not

) O e ontaine —nment 101 . .
carried out {0 the resin molded article. Fu r as othér solving means for the above-mentioned

object, the .preser{ﬁgg@gtliggkgrpy idgs QEOQHE@% processof é‘r?gt':@g’élé?%%qg@ﬁr@é@% resin
molded article which comprises a step of treating the removal of fat of the resin molded article

containing a rikermaplastic resin and a water-soluble substance and a step of electroless plating and
does not include a step of etching by an acid containing a heavy metal.

The present inventionalsoprovides aprocess of producing
aplatingresinmoldedarticle, whereinmetalplatingiscarried
out on the surface of a thermoplastic resin molded article
and either of requirements (1), (2) and (3) described below
is included:

(1) the thermoplastic resin molded article contains a
thermoplastic resin and a water-soluble substance, a step of
carrying out the removal of fat of the resin molded article
is provided, and the metal plating is conducted by the step
of electroless plating;

(2) the thermoplastic resin molded article contains a
polyamide-based resin and a styrene-based resin, a step of
carrying out the removal of fat of the resin molded article
and a step of electroless plating is provided, and the metal
plating is conducted by the step of electroless plating; or

(3) a step of contact-treating the thermoplastic resin

molded article with an acid or base not containing a heavy

metal as the pre-treatment of the metal plating step is



Mode (2) (Polyamide-based resin and styrene-based resin) It is an object of the present invention to
provide a production process of the aforementioned plating resin moldeQﬁp%@Wrg)@)gigh
adhering strength between the resin molded article and a plating layer and having a’beautiful
appearance and not requiring an etching treatment by chromic acid and the like. The present inventor
has found that an adhering strength between a resin molded article and a plating layer can be
enhanced b n@?‘ﬁﬁ%g resin molded article which contains a polyamide-based resin and a
styrene-based resin, without an etching treatment by an acid containing a heavy metal such as

chromic acid, and-fughgr, the adheripg strepgth gan bee temgikably ephanced by Lontaiging an
additional component in the resin molded article, and completed the present invention. As solving

means of therakliouwe=mentanech object, tha present tinvention provides aplatiagriesio ivelded article
which has a metal plating layer on the surface of a resin molded article containing a polyamide-based
resin and astrenadiased fedin) wheteinathe résin-.molded article is an article to which an etching
treatment bﬁ an acid containing a heavy metal is not 5 27 February 2006 carried out. Further, as other

solving me r e aldé\E-Rientiohed 16hjE8R e predbnt invention provides a production process of

a plating resin mohx_jceq éalglrtl:lek\)/v.hlch comprises a step of treatin tnh% remo%q!é)f fat cifatlgergesm molded

article which contains a pol?/aﬁw?d:et-t())ase Tesinand a §f§/¥ene- ased resin and aas?ep of efectroless

plating and does ot Nchude g.step ot eiching, Hy-am agid containinga heavy metal, Mode. (3)

(Contact-treatment with acid or base) It is an object of the present invention to provide a production
process of & plating resto midedrariicieavhichadoest natregyise an étchinghiseatreentkyrchromic acid
and the like and obtains a plating resin molded article having a high adhering strength between the
resin moldedcartieleaartea piatingtayer and davingea beéagtifubappearanss. of the

aforementioned plating resin molded article which does not
require an etching treatment by chromic acid and the like.

The present inventor has found that an adhering strength
between a resin molded article and a plating layer can be
remarkably enhanced by compounding a water-soluble substance
and if necessary, a surfactant and the like to a thermoplastic
resin to prepare the resin molded article without an etching
treatment by an acid containing a heavy metal such as chromic
acid, and completed the present invention.

As a procedure of solving the above-mentioned object, the
present invention provides a plating resin molded article which
has ametal plating layer on the surface of a resinmoldedarticle
containing a thermoplastic resin and a water—-soluble substance,
wherein an etching treatment by an acid containing a heavy metal
is not carried out to the resin molded article.

Further, as other solving means for the above-mentioned

object, the present invention provides a production process of



As solving means of the above-mentioned object, the present invention provides a production process
of a plating resin molded article which is a process of carrying out a metgbqq;mglgpy thggwirface of a
thermoplastic resin molded article to produce the plating resin molded article, wherein a step of
contact-treating the thermoplastic resin molded article with an acid or base not containing a heavy
metal is included as the pre-treatment of the metal plating step. In particular, in the present invention,
it is preferable ltggtl an acid or baﬁedh vinéqczq?é W conce ntration glhess tgan 4 no%n%arl)eis used as the

acid or basé iha stepgoF ggﬁtgéﬁrea%néﬂ eeb“riuary 006 With an ac%tgrpb%se notagolnr%gining a

heavy metal..there are .qbtaiped gxcelient effects that safiet is higher-and draipage, freatment
becomes easy in comparison with a case of using an acid or base having a high concentration by the
contact-treatmentdp addition todbe improvemeat efithe @dhieliag sttengihota aplating dayes. Mode for
Carrying Out the Invention The above-mentioned three modes of the invention will be described in
detail belowe Mede ¢HrWWates solslie sabstathicédd Thenplating cdsideeldedearticle eftthleipresent
invention is a plating resin molded article having a metal plating layer on the surface of the

thermoplasti? rédin ffotde FaRIce-Whith RoRGiea Tifdrioplastic resin and a water-soluble

substance,  and th i ich the thermoplastic resin molded article is,_not treated with an etching
treatment bl\yﬁ)acgeac?g io%g??\il KS Iﬂleg‘%y £>r‘?lusat%a s SUGh as %ﬂéorﬁ%:yarc%l.eribeat%%crﬁmggfalsﬂi resin can be

apprOPfiately Se|e‘ﬂ§dif£°@nﬂ't9§§é/@€|et¥ﬂ<”9?{@ E‘r@&ﬁ@@%@@m their %%P&Hm@ea present
invention, a polyamide-based resin, a styrene-based resin, an olefin-based resin, a polyphenylene

ether resin (R2KE); ca potyphesytene sulfane resio {PRS) anerae polysutfones resinatempieferable. The
polyamide-based resin is a polyamide-based resin which is formed by a diamine and a dicarboxylic
acid and a eopolyrherhaving a high adhering strength between the resinmolded

article and a plating layer and having a beautiful appearance

and not requiring an etching treatment by chromic acid and the

like.

The present inventor has found that an adhering strength
between a resin molded article and a plating layer can be
enhanced by making a resin molded article which contains a
polyamide-based resin and a styrene-based resin, without an
etching treatment by an acid containing a heavy metal such as
chromic acid, and further, the adhering strength can be
remarkably enhanced by containing an additional component in
the resin molded article, and completed the present invention.

As solvingmeans of the above-mentioned object, the present
invention provides a plating resin molded article which has a
metal plating layer on the surface of a resin molded article
containing a polyamide-based resin and a styrene-based resin,

wherein the resin molded article is an article to which an

etching treatment by an acid containing a heavy metal is not



7 27 February 2006 thereof. For example, there are mentioned a nylon 66, a
polyhexamethylenesebacamide (nylon 6,10), a polyhexamethylenedodegaraspid e, (Rymnne 12), a
polydodecamethylenedodecanamide (nylon 12,12), a polymethaxylyleneadipamide {nylon MXD6), a
polytetramethyleneadipamide (nylon 4,6), and a mixture thereof and a copolymer; copolymers such as
a nylon 6/66, a nylon 66/6T in which a 6T component is 50% by mol or less (6T:

polyhexamectg\rllrenet rgBr%thalamide), a nylon 66/61 in which a 61 component is 50% by mol or less
(61: polyhexamejtﬁy eneisophthalamide), a nylon 6T/61/66 and a nylon 6T/61/610; copolymers such as

a polyhexamethyleneferephthalamide.(rylon 6Tha Rolyhexamethylengisephthalamide,(aylon 61), a
poly(2- methylpentamethylene)terephthalamide (nylon M5T), a poly(2-

methylpentamethytene lisophtbakamidentnyloni Mb k) ra nytoses &I eland-a hylom e dMASE. Additionally,
a copolymer nylon such as an amorphous nylon may be used, and as the amorphous nylon, a
polycondensaté of ierepiethalicracidlade nimethy mexametbylenediamind andthé like miaybe
proposed. Further, the ring opening polymer of a cyclic lactam, a polycondensate of an amino

carboxylic dcif ah8%PEGolgmer 2oRdistiig of friese BohpGAeAtst SpeGitailysaliphatic Polyamide

resins such as a f%]!,%jf%ea_ golg eQ/i\/}mdecarglarll idéa) ;\\%/Iron %Qo%@,% g proely W -do ecan%mide) (nylon

12), and a %oﬁgly er thereof; a copcﬁf{;’r:hrér with a p%f: mide consisting of 827 Fe ﬁjasfy%OG a

diamine and a %i%@@%%'i“e%%idp%%“iiﬁ@ffi'%@ %@@_%Té@ ﬂmlgaék{létgl@y&pp 6142 agnylon
6T/61/12, a nylon 6T/61/610/12 and the like, and a mixture thereof can be included. As the

polyamide-basethresit, & RA{nylon) 6ga £Aéwion)mé6 and a PA (nylon) 6/66 are preferable among
the above-mentioned polyamide resins. As the styrene-base resin, polymers of styrene and styrene
Mode (3) (Contact-treatment with acid or base)

It is an object of the present invention to provide a
production process of a plating resin molded article which does
not require an etching treatment by chromic acid and the like
and obtains aplating resinmolded article having a high adhering
strength between the resin molded article and a plating layer
and having a beautiful appearance.

As solving means of the above-mentioned object, the present
inventionprovides aproductionprocessof aplatingresinmolded
article which is a process of carrying out a metal plating on
the surface of a thermoplastic resin molded article to produce
the plating resin molded article, wherein a step of
contact-treating the thermoplastic resin molded article with
an acid or base not containing a heavy metal is included as the
pre-treatment of the metal plating step.

In particular, in the present invention, it is preferable

that an acid or base having a low concentration (less than 4

normal) is used as the acid or base in a step of contact-treating



derivatives such as an a -substituted styrene and a nuclei- substituted styrene can be included.
Further, a copolymer constituted by mainly these monomers with monorgqrp%ﬁwg, eqyigeunds such
as acrylic acid and methacrylic acid and/or conjugated diene compounds such as butadiene and
isoprene is also included. For example, a polystyrene, a high impact polystyrene (HIPS) resin, an
acrylonitrile-butadiene-styrene copolymer (ABS) resin, an acrylonitrile-styrene copolymer (AS resin),

a styrene-metr%%cré(late cggo!}/m r %MS nre@ng,g%l Esé[gl’g?gébl,ga}qleene c%qé%r[\gr (:f.ggrreesgn%eand the like

. W n C S O av
can be inclided. Elrthér: as the polystyrene-base resin, a Styrene-hased  copolymer inWhich a

carboxyl grogp gontaining unsaturated: gompoundifor enpancing.compatibility, with,the n o g
polyamide-based resin is copolymerized may be included. The styrene-based copolymer in which a
carboxyl greu eantaiing dosakisateds compoudtlis copalymerizedds aseopalyimeswhichais obtained
by polymerizing the carboxyl group containing unsaturated 9 27 February 2006 compound and if
necessary, @thet ariohemelsawhict ednibé coponierizabfewithtthesesint thetpreseacaena rubber-like
polymer. The components are specifically exemplified: 1) a grafted polymer obtained by polymerizing a

monomer inWwiiektahEBrmiatic Wity TGIFGHIEF R N 8dséntial *BrpohBAt Trifddhertinfwhich an

aromatic VZM a%anan nsaturated compound containing a carboxyl group are essential components,
nc

in the presence of aru %é(reyrp')olymer copolymerized with an unsaturated compound containing a

carboxyl group, 2) a grafted copolymer obtained by copolymerizing an aromatic vinyl monomer with a
monomer in which an unsaturated compound containing a carboxyl group is an essential component,
in the presansef sortibberrpolymen3d) a nixtoreseha rubber reinforced styrene-based resin in which
an unsaturated compound containing a carboxyl group is not copolymerized, with a copolymer of
monomers in whichhan adrentaticavityl amecar Dnsaturatdecoripobhad icontainingra cakbxXy¢group are

essential components,
described in detail below.

Mode (1) (Water-soluble substance)

The plating resin molded article of the present invention
is a plating resin molded article having a metal plating layer
on the surface of the thermoplastic resin molded article which
contains a thermoplastic resin and a water-soluble substance,
and those in which the thermoplastic resin molded article is
not treatedwith anetching treatment by an acid containing heavy
metals such as chromic acid.

The thermoplastic resin can be appropriately selected from
those widely known in accordance with their uses, but in the
present invention, a polyamide-based resin, a styrene-based
resin, anolefin-based resin, apolyphenylene ether resin (PPE),
a polyphenylene sulfone resin (PPS) and a polysulfone resin are
preferable.

The polyamide-based resin is a polyamide-based resin which

is formed by a diamine and a dicarboxylic acid and a copolymer



4) a mixture of the above-mentioned 1) and 2), with a copolymer of monomers in which an aromatic
vinyl and an unsaturated compound containing a carboxyl group are eswqinggggi@oggg@ and 5) a
mixture of the above-mentioned 1) , 2) , 3) and 4) , with a copolymer of a monomer in which an
aromatic vinyl is an essential component. In the above-mentioned 1), 2), 3), 4) and 5), styrene is 10
27 February 2006 preferable as the aromatic vinyl, and acrylonitrile is preferable as the monomer
which is copolymerized wijth the aromatic vinyl. The unsaturated compound contajning a carboxyl
group in thé% %t%/?’feenoe%-bas\%a fesinds' B?e?éra%’l"y%i 0 8% eff Svle?grh %n rInl(\ﬁreoBret?egrq’ab y 0.2 to 7% by

weight. TheQlefin-based resinds,a polyrerinwhigh amane-olefin having 2 to 8 carbons is main
monomer component, and there can be included one kind or more polymers which are selected from

a low densipyopglyethylesenh a high deasityapelyethyleney acknegriow dessity polyethylene, a
polypropylene, an ethylene-propylene random copolymer, an ethylene-propylene block copolymer, a
polymethylpentes,ce pelpel-butesed datba ameified pfoductithéieof and the like. Among these, a
polypropylene and an acid-modified polypropylene are preferable. The water-soluble substance
includes pol/Sa¥BRANtREsYSuChe B8 }treR dekrin "puirih G &lurorfic acid, carboxymethyl cellulose,
methyl cellulose eth;@ ce(lelg ose, ora 3§It thereof; OIX-valgn%ﬁllfzoggl such as éﬁ)reo%lgn% col,

ethylene gl)?c% ,Y(ﬁgﬁwfgﬁe g %ccﬁ,nneopéonafﬁlg )(/ecé ,ybuotgne’dlol, pen arallergilloﬁ, ;131 yoxyet]ﬁy ene glycol,

polyoxypropyleng glycel; trinasthylol prepans, pentagryibriiol, dipsntagrdhrifoland glycering

polyvinylalcohol, polyacrylic acid, polymaleic acid, polyacryl amide, polyvinyl pyrrolidone,

polyethyleneroxide;, @cndicacid-onaleisanhydede copolymes,] naleicearhydade-diisobutylene

copolymer, maleic anhydride 11 27 February 2006
polyhexamethyleneterephthalamide), a nylon 66/6I in which a 61
component is 50% by mol or less (61:
polyhexamethyleneisophthalamide), a nylon 6T/6I1/66 and a nylon
6T/61/610; copolymers such as a
polyhexamethyleneterephthalamide (nylon 6T), a
polyhexamethyleneisophthalamide (nylon 6I), a poly(2-
methylpentamethylene)terephthalamide (nylon M5T), a poly(2-
methylpentamethylene) isophthalamide (nylon M5I), a nylon
6T/6I and a nylon 6T/M5T. Additionally, a copolymer nylon such
as an amorphous nylon may be used, and as the amorphous nylon,
a polycondensate of terephthalic acid and
trimethylhexamethylene diamine and the like may be proposed.

Further, the ring opening polymer of a cyclic lactam, a

polycondensate of an amino carboxylic acid and a copolymer

consisting of these components, specifically, aliphatic

polyamide resins such as a nylon 6, a poly (W -undecanamide)

(nylon 11) and a poly (W -dodecanamide) (nylon 12), and a

copolymer thereof; a copolymer with a polyamide consisting of



vinyl acetate copolymer, a polycondensate of naphthalene sulfonate with formalin and a salt thereof.
The content rate of the thermoplastic resin and the water-soluble substapreergfigafgsromglded article
is 0.01 to 50 parts per mass of the water-soluble substance per 100 parts per mass of the
thermoplastic resin, more preferably 0.01 to 30 parts per mass and further preferably 0.01 to 15 parts
per mass. The plating resin molded article of the present invention is preferably those containing a
surfactant and/or a coagulant_in the resin molded article in order.to ance the adhering. strength of
2 plating oot KA 1hee M- At NGTGF K. Song e, S BCTALANE (amcISTen hich 1 Géed when
an emulsion polymgrizationmis applied in, pPrducing the, thesmoplastie resin may, ygmain in the resin,

and when a production process which does not use an emulsifier such as a bulk polymerization is
applied, those separtelyladdeddnihe therwopplastic sesii Rtayrke used.cHie sugactard and/or
coagulant may be those other than those which are used in the emulsion polymerization, in addition
to those whichcdredgsed in the emulsion polymerization, and the surfactant is preferably an anionic
surfactant, a cationic surfactant, a nonionic surfactant, and an amphoteric surfactant. As these

surfactants, anionftshffacRMtY Sl s RPSHE disiAlpRalié abit, 58It of rshifatiy Antalkyl
sulfonate, 12 27 Febryary 2006 an benzene sulfonate, an alkyldiphenyl ether sulfonate, a

ol oyt LAS) el BT, 2 et S2h o Tty Gl AR A 2etBF S 5 3 olefin
sulfonic acid,, apd.ansa -qlefin sulfonate; cationic surfactants such as a mono or dialkylamine or a
polyoxyethylene adduct thereof, and a mono or di-long chain alkyl quatery ammonium salt; nonionic
surfactants such assanradkykglueosideaa potyoxyethylenealkyk ethest & petyoxyethylepeateyl phenyl
ether, sucrose ester of an aliphatic acid, sorbitan ester of an aliphatic acid, a polyoxyethylene
sorbitan estée of antaliphaticacid, as an a -substituted styrene and a nuclei-

substituted styrene can be included. Further, a copolymer
constituted by mainly these monomers with monomers of vinyl
compounds such as acrylic acid and methacrylic acid and/or
conjugated diene compounds such as butadiene and isoprene is
also included. For example, a polystyrene, a high impact
polystyrene (HIPS) resin, an acrylonitrile-butadiene-styrene
copolymer (ABS) resin, an acrylonitrile-styrene copolymer (AS
resin), a styrene-methacrylate copolymer (MS resin), a
styrene-butadiene copolymer (SBS resin) and the like can be
included.

Further, as the polystyrene-base resin, a styrene-based
copolymer in which a carboxyl group containing unsaturated
compound for enhancing compatibility with the polyamide-based
resin is copolymerized may be included. The styrene-based
copolymer in which a carboxyl group containing unsaturated
compound is copolymerized is a copolymer which is obtained by

polymerizing the carboxyl group containing unsaturated



polyoxyethylene ester of an aliphatic acid, a polyoxyethylene-propylene block copolymer, mono
glyceride of an aliphatic acid, and amine oxide; amphoteric surfactants @plpaﬁﬁgfgo@@ggne,
sulfobetaine, and hydroxysulfobetaine are included. The content rate of the surfactant and/or
coagulant in the resin molded article is preferably 0.01 to 10 parts per mass of the surfactant and/or
coagulant per 100 parts per mass of the thermoplastic resin, more preferably 0.01 to 5 parts per
mass and f%r(grrlner d%re{frgblg Oi(%l o g Darts per m%srg. For é%% ]Qla}igg Mgﬁighmolged aerticle of the
present inventlgn, the a ering streng $'Hb ?]f)e?ween fhe resin molded afticle and the metal

plating layer. has praferably the. highestvalueof 10 kPaormare, morepreferably-the highest value of

50 kPa or more, further preferably the highest value of 100 kPa or more, and particularly preferably
the highestd312:mEehruary £006rvadueat 150 kRPagssnarei Fhe shapeoafthe pladiag resin molded
article, the kind and thickness of the plating layer, and the like of the present invention can be suitably
selected according o theyusé tart ahvbee applidchtoncatides sekybatit isisuitgblaesahe use of
automobile parts such as a bumper, an emblem, a wheel cap, interior parts, and exterior parts. Then,

the productioh protess df e patihg redinhididBa ariele oftHe pres8RtinventiGPRHPHE Bescribed by

every step. O‘I;he 8500%0“8” process ¢ ftg(?1 present {nvcen‘tfion sa %{egnof %%rrgﬂg out gle removal of
fat and a eléctroless p%]fing step, and itis desirable that at I€asta's ep oflf}rea%ng WI'EEh a catalyst

imparting ”%9@’@%@?86% &IQ{ ?H’!ﬁ%ﬂ@@% 8@&% BLERS Jp Rrovided Hurther, P,f SIREERRAHY 52 usual
treatment step which is carried out by those skilled in the art can be appropriately added. First, the

removal of fat of the resismoldedbartislerwbich reomtaingrtbe thersaaplasticiresin and theawater-soluble
substance and further, if necessary, a surfactant and the like is carried out. Further, the resin molded
article is obtgised urated compound containing a carboxyl group,

2) a grafted copolymer obtained by copolymerizing an
aromatic vinyl monomer with a monomer in which an unsaturated
compound containing a carboxyl group is an essential component,
in the presence of a rubbery polymer,

3) a mixture of a rubber reinforced styrene-based resin
in which an unsaturated compound containing a carboxyl group
is not copolymerized, with a copolymer of monomers in which an
aromatic vinyl and an unsaturated compound containing a
carboxyl group are essential components,

4) a mixture of the above-mentioned 1) and 2), with a
copolymer of monomers in which an aromatic vinyl and an
unsaturated compound containing a carboxyl group are essential
components, and

5) amixture of the above-mentioned 1), 2), 3) and 4), with
a copolymer of a monomer in which an aromatic vinyl is an

essential component.

In the above-mentioned 1), 2), 3), 4) and 5), styrene is
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by molding in a desired shape which is suitable for use, by known methods such as an injection
molding. The treatment of the removal of fat is carried out by a surfactar@-p%%qugls}p@ggg which
contains alkali such as sodium hydroxide and sodium carbonate, or acids such as sulfuric acid and
carbonic acid. In the present invention, after the 14 27 February 2006 treatment of the removal of fat,
the step can be transferred to the electroless plating step or other steps, and an etching treatment by

an acid containip QWhich becomes a.rou tﬂening treatment for
nd _acr i g 1

e gha%ai’é’ metals such as chromic .acid whi 3 84TOHINE
enhancing thea ﬁermg strengt ofaﬁaﬁng Fayer |§]uﬁnecessary.>Ater the treatment of the removal

of fat, for exaraple - a.step of washing with wates, asten of treating with a catalyst jimpadting liquid, a
step of washing with water, a step of treating with an activating liquid (activation step) and a step of
washing withnwatet can-bersarriedout. burdhern the stepcofiteating with azcatalyst imparting liquid and
the step of treating with an activating liquid can be simultaneously carried out. The treatment by a
catalyst impzrtitig Hodidis dmimnersed) sfortexapmste Hiase859¢ hydrachlorie aeidadolution {1020 20 mgl -
1) of stannic chloride (20 to 40 gl - 1) for about 1 to 5 minutes at room temperature. The treatment by
an activating figoid i@eﬁﬁﬁ%ré%%ginr%gﬁ%ﬂﬁﬁﬂﬂ%é adid’sdtGtion® (8 5'migi2q) of palladium
chloride (0. 1 to OT%gI Oll)ef]%!:L g@ggtsle Io 2 minutes at room teemggr%trlﬁ%hTQenb%hoe_%lfce:t;ﬁrglgss plating

step is carried out'once or twice or moré.eﬁs%rt)hé%lgti‘%a aTh,rthose containir% nickel, copper, cobalt,

a nickel-cohalt allgy, gold and-the likeand peducing ageats sugh.as farmalin.and hypaphgsphite can

be used. The pH and temperature of the plating bath are selected in accordance with the kind of the
plating bathodsed dbu2ié Eebruanyi2006 When-the-plaiing treattmeshisftethes Tatrtectiodt-atter the
electroless plating, an electroplate step by copper and the
a low density polyethylene, a high density polyethylene, a
linear low density polyethylene, a polypropylene, an
ethylene-propylene random copolymer, an ethylene-propylene
block copolymer, a polymethylpentene, a poly(l-butene), and a
modified product thereof and the like. Among these, a
polypropylene and an acid-modified polypropylene are
preferable.
The water—-soluble substance includes polysaccharides such
as starch, dextrin, pulrane, hyaluronic acid, carboxymethyl
cellulose, methyl cellulose, ethyl cellulose, or a salt
thereof; poly-valent alcohols such as propylene glycol,
ethylene glycol, diethylene glycol, neopentyl glycol,
butanediol, pentanediol, polyoxyethylene glycol,
polyoxypropylene glycol, trimethylol propane, pentaerythritol
dipentaerythritol and glycerin; polyvinylalcohol, polyacrylic
acid, polymaleic acid, polyacryl amide, polyvinyl pyrrolidone,
polyethylene oxide, acrylic acid-maleic anhydride copolymer,

maleic anhydride-diisobutylene copolymer, maleic anhydride-
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like can be also added after activation treatment by an acid or an alkali. Mode (2) Polyamide-based
resin and styrene-based resin The plating resin molded article of the preQWWﬁmﬂnz'@(%plating
resin molded article which has a metal plating layer on the surface of the resin molded article
containing a polyamide-based resin and a styrene-based resin, and the resin molded article is a resin
molded article which is not treated with an etching treatment by an acid containing heavy metals such

as chromic 9919- Ihg Cpeotlyaa%rgidgab%st resin vghicg lcong,gt(gllt(%sstatlé-:'ereg,if1 I%OI%%%QWCJ% is exemplified
in the same manneras In the mode (ﬁﬂefhe sty]?eney-gaset?resm Which constitutes the resin molded

article can hg, exemplified,inthe same mannegy, as in the; modg. (1) Fhe content of the
polyamide-based resin in the resin molded article is preferably 90 to 10% by weight, more preferably

80 to 20% by weightanddutiber preferablyr7@ te30%e byayaight; andthe contend of the styrene-based
resin is preferably 10 to 90% by weight, more preferably 20 to 80% by weight and further preferably
30 to 70% hyaweight.diissimilarlastthe psode (Lhthatthe platidg eskinmholdéd adticle ®f the present
invention is preferably one containing 16 27 February 2006 a surfactant and/or a coagulant in the resin

molded articl R26fdertdefiEticethe R8nhBARG STreRGHPdfa PrtmgAasEr. Brite SUfabant and/or

coagulant are preferably contained in the resin molded article by 20% by weight or.less, more
oreforably COBaiian by L . DL0TE 1 B0 B WorH T ot pFeTS By ooy T 0x10-2 to

20% by weight. Fortheplating resin molded article of the present ginvention the adheringstrength (JIS
H8630) between the resin molded article and the plating layer is similar as the mode (1) . The shape
of the platingaresin molded article, the kind and thickness of the plating layer, the production process
and the like of the present invention are similar as the mode (1)
The plating resin molded article of the present invention

is preferably those containing a surfactant and/or a coagulant

in the resin molded article in order to enhance the adhering

strength of a plating layer. As these surfactant and/or a

coagulant, a surfactant (emulsifier) which is used when an

emulsion polymerization is applied in producing the

thermoplastic resin may remain in the resin, and when a

production process which does not use an emulsifier such as a

bulk polymerization is applied, those separately added in the

thermoplastic resin may be used.

The surfactant and/or coagulant may be those other than

those which are used in the emulsion polymerization, in addition

to those which are used in the emulsion polymerization, and the

surfactant is preferably an anionic surfactant, a cationic

surfactant, a nonionic surfactant, and an amphoteric

surfactant.

As these surfactants, anionic surfactants such as a salt

of an aliphatic acid, a salt of rosin acid, an alkyl sulfonate,
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Mode (3) (Contact-treatment with acid or base) The production process of the plating resin molded
article of the present invention is not specifically limited, so far as it inclogepansipn-(heripafter,
referred to as "contact-treatment step with an acid or the like") of carrying out the contact-treatment of
a thermoplastic resin molded article with an acid or base which does not contain a heavy metal, as
the pretreatment of the metal plating step. The under- mentioned treatment steps can be partially

deleted and a known. plating step can be added. On d .o[ao eration which includes _the
contact-trea%r%e%?g elpgvevﬂ %rrlleacsl %??ﬁea%fé W?Ipbg(ig&gccr%b% egn glw.e ﬁset?trlsé%e%g\?a of fat of the

thermoplastic fesin molded, Article is carried:out. Further, the thermoplastic resig 17.27, Eebruary 2006

molded article is obtained by molding in a desired shape which is suitable for use, by known methods

such as an injection, malding. Jhedreatmensof the semoyal gf fatis caried,outhy a surfactant
agueous solution which contains alkali such as sodium hydroxide and sodium carbonate, or acids

such as sulturi¢ acid and edrboric acion #t the peesent inventiofn aftenthe dredtmentohtheoremoval of
fat, the step can be transferred to other steps, and an etching treatment by an acid containing heavy

metals suchasCrdmic- aBidhich BELomES FSUghemitty ieatrte Al for BRRantiy theAdhering

strength of a ]plzgiingllg er i::lﬁlugrrlleg31 sary. Thgtnétrhe coqrtlgctit&%atgnaelrg sterpo\ﬁviitg an acid or the like is
carried out for the thern%p?as%c reSin molded articlé after the removal treatment of Tat. As the acid or

base not C‘?&tﬂ_i Ringr g heawy mgtalwhich is.ysed in this step, %ngﬂ?l%&%%%g%iﬂg a8 1
concentration is preferable, and preferably 4 normal or less, more preferably 3. 5 normal or less, and

further preferabdyr 3.6 nesmaber/less.yil Bas bern corventianalyhdesirable that ¢he sugface of a resin
molded article is roughened by an etching treatment using an acid or base having a high
concentratiom, i bigdyetoic acid, sorbitan ester of an aliphatic acid, a
polyoxyethylene sorbitan ester of an aliphatic acid, a
polyoxyethylene ester of an aliphatic acid, a
polyoxyethylene-propylene block copolymer, mono glyceride of
an aliphatic acid, and amine oxide; amphoteric surfactants such
as carbobetaine, sulfobetaine, and hydroxysulfobetaine are
included.

The content rate of the surfactant and/or coagulant in the
resin molded article is preferably 0.01 to 10 parts per mass
of the surfactant and/or coagulant per 100 parts per mass of
the thermoplastic resin, more preferably 0.01 to 5 parts per
mass and further preferably 0.01 to 2 parts per mass.

For the plating resin molded article of the present
invention, the adhering strength (JIS H8630) between the resin
molded article and the metal plating layer has preferably the
highest value of 10 kPa or more, more preferably the highest

value of 50 kPa or more, further preferably the highest value

of 100 kPa or more, and particularly preferably the highest
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enhance the adhering strength of a plating layer. However, in the preferable mode of the present
invention, the adhering strength of a plating layer can be enhanced by agqlipgmgai@rg@ggreatment
step with an acid or base having a low 18 27 February 2006 concentration. As a result, an effect that
safety at working is enhanced and drainage treatment becomes easy can be obtained in
combination. For the treatment of this step, for example, a method of immersing the thermoplastic
resin molde\gaalrltligleoi% @%ciggr boasemvggich does not contain a heavy metal can be applied, and a
method of immersing it in-an acid orbase at a liquid temperature of 10 to 80C which does not contain

a heavy metal for:Q,5 tQ;20pinytes gan beapplied,As the acidjwhich,dogsinot coptain a heavy metal,
an acid and the like which Is selected from organic acids such as acetic acid, citric acid and formic
acid in additdeqd tornydrechderie facide phosphorc Beitkandsufuriceacidican bedisech Assther base
which does not contain a heavy metal, a base and the like which are selected from the hydroxides of
an alkali metavem ahcikalpeakle nsetak sirchyas sodicihe Hydroxited potassiurhh Ry drexider edlcium
hydroxide and magnesium hydroxide can be used. After the contact-treatment step with an acid or the
like, for ex&npléa SRPBOfFhdting WithaWater S5 SteP B trehting WA BeER SR Einmp&tingdiquid, a
step of washing wijth water, a step of treating with an activating liquid (activation step) and a step of
ahIng Wi B I Lo ea A o F G e Siap o atie b ¥ catalot mepading fiqud and

the step of freating with,an-activating liquid.can, be simultaneously carried out. 19 27 February 2006
The treatment by a catalyst imparting liquid is immersed, for example, in a 35% hydrochloric acid

solution (10 to 20 mgi+l) ohstannicichleride (2@ ta40 gl<dj fonabputl ie§ minwies natraem

temperature. The treatment by an activating liquid is
article of the present inventionwill be described by every step.
The production process of the present invention has a step of
carrying out the removal of fat and a electroless plating step,
and it is desirable that at least a step of treating with a
catalyst imparting liquid between the aforementioned two steps
is provided. Further, if necessary, a usual treatment step
which is carried out by those skilled in the art can be
appropriately added.

First, the removal of fat of the resin molded article which
contains the thermoplastic resin and the water-soluble
substance and further, if necessary, a surfactant and the like
is carried out. Further, the resin molded article is obtained
by molding in a desired shape which is suitable for use, by known
methods such as an injection molding.

The treatment of the removal of fat is carried out by a
surfactant aqueous solution which contains alkali such as

sodium hydroxide and sodium carbonate, or acids such as sulfuric

acid and carbonic acid. In the present invention, after the
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immersed in a 35% hydrochloric acid solution (3 to 5 mgl-1) of palladium chloride (0.1 to 0.3 gl-1) for
about 1 to 2 minutes at room temperature. Then, the electroless plating step:éheaHighegnce or
twice or more, if necessary. As the plating bath, those containing nickel, copper, cobalt, a
nickel-cobalt alloy, gold and the like and reducing agents such as formalin and hypophosphite can be
used. The pH and temperature of the plating bath are selected in accordance with the kind of the
plating bath used. When t ating treatment is further carried out after the electroless plating, an
electroplatets]ig;%l ri}ec%(%ppoeqrseagl ethgeﬁkoevgafn Bg a é%c ad é% a??%?gcﬁ\%}io%etrgé:t?ﬁlesn %@%r?dt acid or an

alkali. The thgrmplastic resimmaolded article whichis,used i thequrpduction;piocess-efithe present
invention is preferably a thermoplastic resin molded article which contains the thermoplastic resin, and
further, the wiader-selublessubstanee; dthessit taictantgthe-eaagulentand thedikes n erdesrte @nhance
the adhering strength of a plating layer. The thermoplastic resin can be appropriately selected from
those widely khewrtia @lccoretapise with theirdisesibat inthe 2027 Fébruagy: 2606 presentinvention, a
polyamide-based resin, a styrene-based resin, an olefin-based resin, a polyphenylene ether resin
(PPE), a pAIypRémyiene Sufaiw-fesit (PP 8): A gdlgsuiforieresin, ANN&65EBASE resin, a
cellulose-based resin ot.an alloy teregf, s preferable. Eyrther, among these resing apd,an alloy. a
resin and an alloy which has a gooé‘ reactivity with an aqueous solution and are ﬁygro@copﬁlc are more

preferable, and:a fesin ;and-an gllgy in, which 2 saturated water absorption rate( 11§ K6911, K7209) is

0.6% or more is preferable in particular. The polyamide-based resin is similar as the mode (1). The
styrene-baseddesiniis gimilardasitheamede {1 fThe slefincpaseeresintis simidarsasstheanode (1). The
water-soluble substance is similar as the mode (1). The content rate of the thermoplastic resin and the

treating with an activating liquid (activation step) and a step

of washing with water can be carried out. Further, the step

of treating with a catalyst imparting liquid and the step of

treating with an activating liquid can be simultaneously

carried out.

The treatment by a catalyst imparting liquid is immersed,

for example, in a 35% hydrochloric acid solution (10 to 20 mgl

- 1) of stannic chloride (20 to 40 gl- ') for about 1 to 5 minutes

at room temperature. The treatment by an activating liquid is

immersed in a 35% hydrochloric acid solution (3 to 5 mgl-T1)of

palladium chloride (0.1 to 0.3 gl-') for about 1 to 2 minutes

at room temperature.

Then, the electroless plating step is carried out once or
twice or more. As the plating bath, those containing nickel,
copper, cobalt, a nickel-cobalt alloy, gold and the like and
reducing agents such as formalin and hypophosphite can be used.
The pH and temperature of the plating bath are selected in

accordance with the kind of the plating bath used.
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water-soluble substance in the thermoplastic resin molded article is 0.01 to 50 parts per mass of the
water-soluble substance per 100 parts per mass of the thermoplastic reg’q,mfﬁw@my 0.01to
30 parts per mass and further preferably 0.01 to 15 parts per mass. The surfactant and the coagulant
may be used in the same manner as the mode (1). Those having a high adhering strength between
the thermoplastic resin molded article and the metal plating layer can be obtained by applying the
production process of rtlh% resgn inveng}on in_the sgme nner as the made (nghg J{gcl%tirng resin

molded article Whlc]ﬂels obtain %yjﬂgz %%FL%er)rll 006 apupfymg the <El)}:ordluec?lon process of the

present inverion ¢an b agplied ia.varius-4se Iiesiame mannay 85 bs madedd- diough the

plating resin molded article of the present invention is not treated with an etching treatment by an acid
containing heawy metal®sueh as chmarit agideit hasta plating nayeehaviag @ highadheting strength.
Further, since the etching treatment by an acid containing heavy metals such as chromic acid is not
carried out,@raivage tteatment is easy, and there is no environmental pollution due to the heavy
metals. According to the production process of the present invention, a plating resin molded article

having a higiPd8héring Rtrength-Bemeerttfie tRéropast CreshtRoIdPaticle aidia plating layer

and having a beaLH'j;uI appearance can b%gPé%iged- In(pf\étic%!acrhthe resen invenéiggli%guperior ina

point in which the a %rgmenﬁgﬁeéep?alt?ng resin mglﬁté%i article is_ obtained wit olur%vcarrylng out the

acid treatment &Qﬁt%_i@iﬂgg E%Vi/n%@@eﬁy ghas _&béomiq agid and, by treatment of g maderate
condition, in comparison with a conventional plating method. Examples The modes (1), (2) and (3) of

the inventiosrarergesesiibed ascardinghio ExamplesoExamples:l to 88 correspondtp the mode (1),
Examples 101 to 119 correspond to the mode (2), and Examples 121 to 123 correspond to the mode
(3). The symbélsaot edehlvopgsbrents indhe tabléyhavetheased resin, and the resin

molded article is a resin molded article which is not treated
with an etching treatment by an acid containing heavy metals
such as chromic acid.

The polyamide-based resin which constitutes the resin
molded article is exemplified in the same manner as in the mode
(1) .

The styrene-based resin which constitutes the resin molded
article can be exemplified in the same manner as in the mode
(1) .

The content of the polyamide-based resin in the resin
molded article is preferably 90 to 10% by weight, more
preferably 80 to 20% by weight and further preferably 70 to 30%
by weight, and the content of the styrene-based resin is
preferably 10 to 90% by weight, more preferably 20 to 80% by
weight and further preferably 30 to 70% by weight.

It is similar as the mode (1) that the plating resin molded

article of the present invention is preferably one containing
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same meanings as described in Examples. 22 27 February 2006 The present invention is more
specifically described below based on Examples, but the present inventipn fsoipel;iritedtsy these
Examples. Further, the adherence test of a plating layer carried out in Examples and Comparative
Examples and the details of components used therein are as follows. (1) Adherence test of plating
layer The adhering strength (the highest value) between the resin molded article and a metal plating
layer was maeas%urr?gl1 g,gg%q:dig dt? Otheaadkgearelr}d?t;;'1 rt}(éstirrqettﬁ%d ]geescrib%g iraagpengifCGlien J IS H8630
using the plating resin molde atticles obtained in xampﬁes angt%mpara%veaéxamples. -1)

Components,used afMade, (1). (A} Fhermaplasticresin.(4:1): Polyamide 6, (UBENYLON 10138,
manufactured by UBE Industries, Ltd.) (A-2): Polyamide 66 (UBENYLON 2020B, manufactured by

UBE Industries, L1the (Au3)EAS sesinystyrene amouiitarbs%a by weights asrylonitider 2686 by weight)
(A-4) : ABS resin (styrene amount: 45% by weight, acrylonitrile: 15% by weight, rubber amount: 40%
by weight) (A5 hAcideraodifind ABS! resif {styrenevambint 129¢ by eight, laeponitile=16% by
weight, rubber amount: 40% by weight, methacrylig6acid: 2% by weight) (A-6) : Acid-modified ABS
resin (styreRé& ahfole: 207 Byttt RicryloRifdile: 14% BY wéight $iBbér amdtint 40%Dy weight,

23 27 February 2006 methacrylic acid; 6% by weight), (A-7): Pglypropylene resin (J713M,
manufactur8d %geéﬁg%b @&QMEGF?(%Y L%t/dvé?g%) :ﬁ%ic?—%‘bd%}’ed”’ﬁ&l? fopylene resin (EL09H,
manufactured by GRANDPOLYMER G sLtd.}(B) Water-spluble substanee (B-1) : Dipentaerythritol
(manufactured by KOEI Chemical Co.,

invention, the adhering strength (JIS H8630) between the resin
molded article and the plating layer is similar as the mode (1) .

The shape of the plating resin molded article, the kind
and thickness of the plating layer, the production process and
the like of the present invention are similar as the mode (1).
Mode (3) (Contact-treatment with acid or base)

The production process of the plating resin molded article
of the present invention is not specifically limited, so far
as 1t includes a step (hereinafter, referred to as
“contact-treatment step with an acid or the 1like”) of carrying
out the contact-treatment of a thermoplastic resin molded
articlewith an acid or base which does not contain a heavy metal,
as the pretreatment of the metal plating step. The under-
mentioned treatment steps can be partially deleted and a known
plating step can be added. One mode of operation which includes
the contact-treatment step with an acid or the like will be
described below.

First, the removal of fat of the thermoplastic resin molded

article is carried out. Further, the thermoplastic resin
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Ltd.) (B-2): Pentaerythritol (manufactured by KOEI Chemical Co., Ltd.) (C) Surfactant (C-1):a
-olefinsulfonate: LIPOLAN PB800 (manufactured by LION Corporation) Q@-pégqugﬁysigmlt of rosin
acid (C-3): Potassium oleate (C-4): Potassium laurate (2-2) Components used of Made (2) (A)
component: Polyamide (A-1): Standard molecular weight Polyamide 6 (number average molecular
weight: 16,000). (B) component: Bulk polymerization styrene-based resin (B-1) : Styrene amount:

75% by weight, acrylonijtrile; 25% by weight. .(B-2) Styrene amount: 60% by weight, acrylonitrile: 20%
by weight, rﬁ%%g}egnaoﬂjcnjf:cﬁ/olgy (\j/\}/fge%gh]i% fg) %X mmpoo%qeﬁF\%qEﬁrﬁl%o%eﬁdﬁr%%erisz% i6 r? s@r%e%%-based

resin 24 27 Febryary 2006 (€51): Stwengamaunt, 7% by weight-acrylonifrile; 25%. by weight. (C-2)
Styrene amount: 60% by weight, acrylonitrile: 20% by weight, rubber amount: 20% by weight. (C-3)
Styrene ameuntl 5% by weight, acrylonitrile: 150 by weight, rubber amount: 40% by weight. (C-4)
Styrene amount: 30% by weight, acrylonitrile: 100 by weight, rubber amount: 60% by weight. (C-5)
Styrene amount: 40% Byrweight =crybnittile: 150.dpweight fribbes arount:e40% Wby Weight,
carboxylic acid amount: 5% by WeightgLD) component: Surfactant (emulsifier) (D-1): Potassium salt

of rosin acid® PE2Y: PHtdsHiMIEste (PR Potasdidmtaniate D2 : 2L6Rkfih stiffoRafe® LIPOLAN
PB-800 (m%noué%%rylrﬁgd%%li%g gr?épsogac}&oy carbonate, or acids such as sulfuric
acid and carbonic acid. In the present invention, after the
treatment of the removal of fat, the step can be transferred
to other steps, and an etching treatment by an acid containing
heavy metals such as chromic acid which becomes a roughening
treatment for enhancing the adhering strength of a plating layer
is unnecessary.

Then, the contact-treatment step with an acid or the like
is carried out for the thermoplastic resin molded article after
the removal treatment of fat. Asthe acidor base not containing
a heavy metal which is used in this step, an acid or base having
a low concentration is preferable, and preferably 4 normal or
less, more preferably 3.5 normal or less, and further preferably
3.0 normal or less.

It has been conventionally desirable that the surface of
a resin molded article is roughened by an etching treatment
using an acid or base having a high concentration, in order to
enhance the adhering strength of a plating layer. However, in
the preferable mode of the present invention, the adhering
strength of a plating layer can be enhanced by adding the

contact-treatment step with an acid or base having a low
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(D-5) : g -olefin sulfonate: LIPOLAN PJ-400 (manufactured by LION Corporation) (2-3) Components
used of Mode (3) Test pieces of 100x50x3 mm obtained by injection molding:&5¢h £ thegmpositions
consisting of components shown in Tables 9 and 10 (a cylinder temperature of 240C, and a mold
temperature of 60C) were used. The details of the respective components described in Table 9 are as
described below. (A: Thermoplastic resin) 25 27 February 2006 (A-1): Trade mane "NOVALOY A1300"

manufactured bg DAIC%L POLYéyIER Ltd. gézqclyamide/@PS resiin% g?_j fTrg?e ame "QIQI}/ALOY

A1500" mar?t?f[z}tcteu?Tédr %y][i&lCE POLYMER Ltd” prglyar%lc&e/ resm)e 3?: rade name

"NOVALOY;A1Z00: manyfactured by DACEL: PQIYMER Lid, (p ide/ABS resin) (A4): Trade
name "NOVALOY A2602" manufactured by DAICEL POLYMER Ltd. (polyamide/ABS resin) (B:

Water-solullle stibstance} Bali Dipentaerythritol (manufactured by KOEI Chemical Co., Ltd.) (C:
Surfactant) (C-1) : a -olefin sulfonate (LIPOLAN PB-800: manufactured by LION Corporation)
Examples 1 to 88and ComparatiierExamples I ie 9STse compositioms{athemmoplasticiredin is

indicated by % by weight and other components are indicated by parts by weight per 100 parts by
weight of the™REfmdPIdstit Febing WHieh RES tRe ComBinatibA M Fatio sowR iATaBléd fere used,
mixed with .a V-ty&ﬁ_%umb r, and then mglgkrrllead%% with a t\@in screw extruder QL@(S%II q

td.,

I
Y (SRI é%ﬁ(soﬁoéof Ttd.and%a cyﬁ?ﬁe}n teemapler%?unrebc?f f’opéod) to dbtain pellets.

man ufacturga %y

Then, a mqolded afficle g10Q¥R0x3:mm was pbtajned by anjpjectian meldigg I_H%ﬁﬂ@ie (a cylinder
temperature of 240C, and a mold temperature of 60C) , and the electroless plating was carried out

using the moldgshariicleras atesbpiascesaecorgding 1o #26not contain a heavy metal
for 0.5 to 20 minutes can be applied.

As the acid which does not contain a heavy metal, an acid
and the like which is selected from organic acids such as acetic
acid, citric acid and formic acid in addition to hydrochloric
acid, phosphoric acid and sulfuric acid can be used. As the
base which does not contain a heavy metal, a base and the like
which are selected from the hydroxides of an alkali metal or
an alkali earth metal such as sodium hydroxide, potassium
hydroxide, calcium hydroxide and magnesium hydroxide can be
used.

After the contact-treatment step with an acid or the like,
for example, a step of washing with water, a step of treating
with a catalyst imparting liquid, a step of washing with water,
a step of treating with an activating liquid (activation step)
and a step of washing with water can be carried out. Further,
the step of treating with a catalyst imparting liquid and the
step of treatingwith an activating liquid can be simultaneously

carried out.
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27 February 2006 order of steps described below to obtain a plating resin molded article. The test
result is shown in Table 1. (Production process of plating resin molded agiplp)ag,]fh%e}nmggstep of fat:
The test piece was immersed in a 50 g/L aqueous solution (a solution temperature of 40C) of
ACECLEAN A-220 (manufactured by OKUNO Pharmaceuticals Co., Ltd.) for 20 minutes. (2) Catalyst
imparting step: The test piece was immersed in a mix aqueous solution (a solution temperature of
25C) of 150 ml/L of 35% b vvmeeiglr%t f hgdr%cchl ric %cid and 14:19 rqnl/& a ugﬁgf sgluntjogsof é:atalyst C
(manufactured by Uﬁ\f(? armaceuticals o.?/ﬁtd.}%jrafmm es %’} e first activation step: The

test piece was, immersadin 1109 mik ﬂgg%%&qi%@4@@'%@%&%@6@@@@%@%% 98% by
weight of sulfuric acid for 3 minutes. (4) The second activation step: The test piece was immersed in
15 g/L aqueptisssodutionc(acsalutianitemperature af 49C) pf sodium hydraxide far 2nminties. (5)
Electroless plating step of nickel: The test piece was immersed in a mix aqueous solution (a solution
temperature bf 40@) bE1Ee MiflugkCheRicaltNickeMdRETAY manafactret byocOKUNOD 1is
Pharmaceuticals Co., Ltd.) and IS0ml/L of Chemical Nickel HR-TB (manufactured by OKUNO
PharmaceutiCa8 & ALY for’s miRutes (B} At adtivlior step i Phe fé’sttﬁieée”\‘ﬁzi/s imMérsed in 100

g/L aqueous sﬂuatligg u(% S lition.ltgénp&{atlurgoof&?gi) qu_TOP 27 27 E%l%ruiar)é 3096mS%N (gnsanufactured

I
by OKUNOFfZ?harmaceutiggjls%ro., Ltd.) for one minute. (75 éggtrgp ate step of coppler: he test piece
was immersgd in g-plating.bathhaving the under-mentioned composition (a solution temperature of
25C) , and electroplate was carried out for 120 minutes. (Composition of plating bath) Copper sulfate
(CuS04 5H20) : 206.gA, Sulbukq aciktl{980F HGYA+ring step is carried out once or

twice or more, if necessary. As the plating bath, those
containing nickel, copper, cobalt, a nickel-cobalt alloy, gold
and the like and reducing agents such as formalin and
hypophosphite can be used. The pH and temperature of the
plating bath are selected in accordance with the kind of the
plating bath used.

When the plating treatment is further carried out after
the electroless plating, an electroplate step by copper and the
like can be also added after activation treatment by an acid
or an alkali.

The thermoplastic resin molded article which is used in
the production process of the present invention is preferably
a thermoplastic resin molded article which contains the
thermoplastic resin, and further, the water-soluble substance,
the surfactant, the coagulant and the 1ike, in order to enhance
the adhering strength of a plating layer.

The thermoplastic resin can be appropriately selected from

those widely known in accordance with their uses, but in the
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Chlorine ion (ClI-) : 5 ml/L TOP LUCINA 2000 MU (manufactured by OKUNO Pharmaceuticals Co.,
Ltd.): 5 ml/L TOP LUCINA 2000 A (manufactured by OKUNO Pharmacegtcpisyr@ari-t8pg-5 mi/L
Examples 101 to 119 and Comparative Examples 11 and 12 The compositions ((A) , (B) and (C)
components are indicated by % by weight and (D) component is indicated by parts by weight per 100
parts by weight of the total of (A) to (C) components) which has the combination and ratio shown in

Table 7 were used, , mixed with a V-type tumbler, and.then melt-kneaded with a twin .screw extruder
resent \; ﬁl T]am ?‘—bas g]re in, a s%y —Pbase
(TEX30, manufactured- By ﬁﬁﬁ&)?\PSE 80 li_ (f a cﬁinder tseméerature o]f%%f)cli 15 Sbtain

pellets. Thep, a; molded adiele, of, 1QQpOx3 mm %%99@% by A0 Injection ;moldingmachine (a

cylinder temperature of 240C and a mold temperature of 60C) , and the electroless plating was
carried outasing thenmeldesharticlelasadestqpiece apeardjng taothey28 27 hebruaryi2006Garder of
steps described below to obtain a plating resin molded article. The test result is shown in Tables 7
and 8. The produktiba process ofa plating Yedin yrolded edticles Wassimitapas irvExkampsie 1.
Examples 121 The thermoi)lastic resin molded article consisting of components in Tables 9 and 10

was used, and B pfatigesi mdided Hificle Wi GbtalHeifadcording t6 e Stepsbeldw. The
adherence of the Iatiag(,j{gly(;;\lrlifoshovizlnl iqugbIe 10. glg Cﬁ%rggggl. ste(? of fatcz The test piece was

ot 40¢) 6 ACECIEAN A 220

immersed in a galE agueous solution ia SoILtioN ?emperature of

(manufactuced by OKUNQ Pharmacguticals Co., Lid) {5, 20 gunytes, () Lontagt-ireatment step by

acid: The test piece was immersed in 100 ml aqueous solution (a solution temperature of 40C) of 1.0
normal hydeaehlaric acid dor 5 minutesh Theq3} catatyst impading=step ri#) the fitst astivation step, (5)
the second activation step, (6) electroless plating step of nickel, (7) acid activation step and (8)
electroplatek6911, K7209) is 0.6% or more is preferable in particular.
The polyamide-based resin is similar as the mode (1).
The styrene-based resin is similar as the mode (1).
The olefin-based resin is similar as the mode (1).
The water—-soluble substance is similar as the mode (1).
The content rate of the thermoplastic resin and the
water-soluble substance in the thermoplastic resin molded
article is 0.01 to 50 parts per mass of the water-soluble
substance per 100 parts per mass of the thermoplastic resin,
more preferably 0.01 to 30 parts per mass and further preferably
0.01 to 15 parts per mass.
The surfactant and the coagulant may be used in the same
manner as the mode (1).
Those having a high adhering strength between the
thermoplastic resin molded article and the metal plating layer
can be obtained by applying the production process of the

present invention in the same manner as the mode (1).

The plating resin molded article which is obtained by
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step of copper were respectively carried out in the same manner as (2) to (7) in Example 1. Examples
122 The thermoplastic resin molded article consisting of components in ?ﬁ%ﬁﬁlﬁ?ﬁ 20y¢as used,
and a plating resin molded article was obtained according to the steps below. The adherence of the
plating layer is shown in Table 10. 29 27 February 2006 (1) Removal step of fat: The test piece was
immersed in a 50 g/L aqueous solution of ACECLEAN A-220 (manufactured by OKUNO

Pharmaceugca(lj%y%o. Lthi)Gfor rzg F;nicncut%srl. é%}[ggggasctbtqﬁe%tmeent gteg %% acid\:f gﬁ‘% fest pig%e was
immersed it 100'm queoug SO u%onj(a solution temperature dt 40 % of 2.0 norma?rﬁyccirochloric acid

for 5 minutess, (3} Catalystimparting step:sHhe testiiece was immersed,in a,mix,aguequs solution (a
solution temperature of 25C) of 150 ml/L of 35% by weight of hydrochloric acid and 40 ml/L aqueous

solution of Catalystrs (manufastused byrgKUAQ Phasmaeseuticats €, btel. )foe 3pninsites: A plating
resin molded article was obtained in the same manner as in Example 121 thereafter. Examples 123
The thermoplasticrésin raeldeetattickacemsisting of worysdnerts iy FablesrSahd ¥owasivked, and a
plating resin molded article was obtained according to the steps below. The adherence of the plating

layer is shofFih3Fablié 902 ¢R) Refovat Step 6t STRB 8 Sieeé tiks hinfdiSed iRP56 L aqueous

solution (a %{utéon femperature of AQC c%eACECL AN @%%O ( ng{qé:é%redsby QKUtI\A%
Pharmaceu |cé{ls]i:o., Jt&.? for fbl%lnu es. (E}I&:%n%ac]ﬁre% ment sltlep y acid: TheTest piece was

immersed 3. pormal-hydrochigric ggid@ selution tempperature efA0%) frrs minutesy(3) Latalyst

imparting step: The test piece was immersed in a mix agueous solution (a solution temperature of

25C) of 150:-3@ 2t ikehrgary 2006, 61/Lcefr35% hyoweight of hydreshtorieactd and Bs4@ ayiL, aqueous
and there is no environmental pollution due to the heavy metals.

According to the production process of the present

invention, aplating resinmolded article having a high adhering
strength between the thermoplastic resin molded article and a
plating layer and having a beautiful appearance can be obtained.
In particular, the present invention is superior in a point in
which the aforementioned plating resin molded article is
obtained without carrying out the acid treatment containing

heavy metals such as chromic acid and by treatment of a moderate

condition, in comparison with a conventional plating method.

Examples

The modes (1), (2) and (3) of the invention are described
according to Examples. Examples 1 to 88 correspond to the mode
(1), Examples 101 to 119 correspond to the mode (2), and Examples
121 to 123 correspond to the mode (3).

The symbols of each components in the tables have the

same meanings as described in Examples.
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solution of Catalyst C (manufactured by OKUNO Pharmaceuticals Co., Ltd.) for 3 minutes. A plating
resin molded article was obtained in the same manner as in Example 12itheneatigr, Someoarative
Example 13 The thermoplastic resin molded article consisting of components in Tables 9 and 10 was
used, and a plating resin molded article was obtained according to the steps below. The adherence
of the plating layer is shown in Table 10. (1) Removal step of fat: The test piece was immersed in a 50
g/L aqueous solutign (a solution temperature of 40C) of ACE]]S;hLEA A-220 (manufactured by OKUNO
Barmaceuticals Ch. LU 08 20 MRUES: (2] EACFAG SHp: The (Eat gote as FamG S a mix
aqueous  selytian (3,s0lution-temperature gEA0C) of 4009l of anhydraus, chremig acid and 200 mi/L

of 98% by weight of sulfuric acid for 5 minutes. (3) Catalyst imparting step: The test piece was
immersed iR Ae BUXEUROUS Solutian- (hsalytiondenperaiiie 0 25E) of b0 1mi/k 0f 359y weight of
hydrochloric acid and a 40 ml/L aqueous solution of Catalyst C (manufactured by OKUNO
Pharmaceutieals 1€9.outd 3 foF Samineesa Adplating Fesin il dech arittswas! obraided in fhe same
manner as in Example 121 thereafter. 31 27 February 2006 000: C, C:,:0co CD na: :00: OU>0 TT
TLC) CflO GTOETPEYTES. EFTD LHOL D-P:LEF FCEcd:CFFRI'RMO: O; O;LLC) TCDco NO: OO:N

TMTLC) (1) Adherence test of plating layer

The adhering strength (the highest value) between the resin
molded article and a metal plating layer was measured according
to the adherence test method described in appendix 6 in JIS H8630
using the plating resin molded articles obtained in Examples
and Comparative Examples.

(2-1) Components used of Mode (1)

(A) Thermoplastic resin

(A-1): Polyamide 6 (UBENYLON 1013B, manufactured by UBE
Industries, Ltd.)

(A-2): Polyamide 66 (UBENYLON 2020B, manufactured by UBE
Industries, Ltd.)

(A—-3) : AS resin (styrene amount: 75% by weight, acrylonitrile:
25% by weight)

(A-4) : ABS resin (styrene amount: 45% by weight, acrylonitrile:
15% by weight, rubber amount: 40% by weight)

(A-5) : Acid-modified ABS resin (styrene amount: 42% by weight,
acrylonitrile: 16% by weight, rubber amount: 40% by weight,
methacrylic acid: 2% by weight)

(A—6) : Acid-modified ABS resin (styrene amount: 40% by weight,

acrylonitrile: 14% by weight, rubber amount: 40% by weight,
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methacrylic acid: 6% by weight)

(A=7) : Polypropylene resin (J713M, manufactured by GRAND
POLYMER Co., Ltd.)

(A-8) : Acid-modified polypropylene resin (E109H, manufactured
by GRAND POLYMER Co., Ltd.)

(B) Water-soluble substance

(B-1) : Dipentaerythritol (manufactured by KOEI Chemical Co.,
Ltd.)

(B-2): Pentaerythritol (manufactured by KOEI Chemical Co.,
Ltd.)

(C) Surfactant

(C-1): a —olefin sulfonate: LIPOLAN PB800 (manufactured by LION

Corporation)

(C=2): Potassium salt of rosin acid
(C=3): Potassium oleate

(C=4): Potassium laurate

(2-2) Components used of Mode (2)
(A) component: Polyamide

(A-1) : Standard molecular weight Polyamide 6 (number
average molecular weight: 16,000).

(B) component: Bulk polymerization styrene-based resin

o°

(B-1) : Styrene amount: 75% by weight, acrylonitrile: 25

by weight.

o°

(B-2): Styrene amount: 60% by weight, acrylonitrile: 20
by weight, rubber amount: 20% by weight.

(C) component: Emulsion polymerization styrene-based resin
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o°

(C-1): Styrene amount: 75% by weight, acrylonitrile: 25

by weight.

o°

(C=2): Styrene amount: 60% by weight, acrylonitrile: 20
by weight, rubber amount: 20% by weight.
(C=3): Styrene amount: 45% by weight, acrylonitrile: 15%

by weight, rubber amount: 40% by weight.

o\

(C-4): Styrene amount: 30% by weight, acrylonitrile: 10
by weight, rubber amount: 60% by weight.

(C=5): Styrene amount: 40% by weight, acrylonitrile: 15%
by weight, rubber amount: 40% by weight, carboxylic acid amount:
5% by weight.

(D) component: Surfactant (emulsifier)

(D-1) : Potassium salt of rosin acid
(D-2) : Potassium oleate
(D-3) : Potassium laurate

(D-4): d —olefin sulfonate: LIPOLAN PB-800 (manufactured

by LION Corporation)

(D-5): a —olefin sulfonate: LIPOLAN PJ-400 (manufactured
by LION Corporation)
(2-3) Components used of Mode (3)

Test pieces of 100X50X3 mm obtained by injection molding
each of the compositions consisting of components shown in
Tables 9 and 10 (a cylinder temperature of 240°C, and a mold

temperature of 60°C) were used. The details of the respective
components described in Table 9 are as described below.

(A: Thermoplastic resin)
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(A-1) : Trade mane “NOVALOY A1300” manufactured by DAICEL

POLYMER Ltd. (polyamide/ABS resin)

(A-2): Trade name “NOVALOY A1500” manufactured by DAICEL

POLYMER Ltd. (polyamide/ABS resin)

(A-3) : Trade name “NOVALOY A1700” manufactured by DAICEL

POLYMER Ltd. (polyamide/ABS resin)

(A-4) : Trade name “NOVALOY A2602” manufactured by DAICEL

POLYMER Ltd. (polyamide/ABS resin)

(B: Water-soluble substance)

B-1: Dipentaerythritol (manufactured by KOEI Chemical Co.,

Ltd.)

(C: Surfactant)

(C-1): a —olefin sulfonate (LIPOLAN PB-800: manufactured by

LION Corporation)

Examples 1 to 88 and Comparative Examples 1 to 9

The compositions (a thermoplastic resin is indicated by %

by weight and other components are indicated by parts by weight

per 100 parts by weight of the thermoplastic resin) which has

the combination and ratio shown in Table 1 were used, mixed with

a V-type tumbler, and then melt-kneaded with a twin screw

extruder (TEX30, manufactured by NIHON SEIKOU Co., Ltd., and

a cylinder temperature of 230°C) to obtain pellets. Then, a

molded article of 100X50X3 mm was obtained by an injection

molding machine (a cylinder temperature of 240°C, and a mold

temperature of 60°C), and the electroless plating was carried

out using the molded article as a test piece according to the
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order of steps described below to obtain a plating resin molded
article. The test result is shown in Table 1.

(Production process of plating resin molded article)

(1) Removal step of fat: The test piece was immersed in a 50
g/L agueous solution (a solution temperature of 40°C) of
ACECLEAN A-220 (manufactured by OKUNO Pharmaceuticals Co.,
Ltd.) for 20 minutes.

(2) Catalyst imparting step: The test piece was immersed in a
mix aqueous solution (a solution temperature of 25°C) of 150
ml/L of 35% by weight of hydrochloric acid and 40 ml/L aqueous
solution of Catalyst C (manufactured by OKUNO Pharmaceuticals
Co., Ltd.) for 3 minutes.

(3) The first activation step: The test piece was immersed in
100 ml/L aqueous solution (a solution temperature of 40°C) of
98% by weight of sulfuric acid for 3 minutes.

(4) The second activation step: The test piece was immersed in
15 g/L aqueous solution (a solution temperature of 40°C) of
sodium hydroxide for 2 minutes.

(5) Electroless plating step of nickel: The test piece was
immersed in a mix agueous solution (a solution temperature of
40°C) of 150 ml/L of Chemical Nickel HR-TA (manufactured by OKUNO
Pharmaceuticals Co., Ltd.) and 150 ml/L of Chemical Nickel HR-TB
(manufactured by OKUNO Pharmaceuticals Co., Ltd.) for 5
minutes.

(6) Acid activation step: The test piece was immersed in 100

g/L aqueous solution (a solution temperature of 25°C) of TOP
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SAN (manufactured by OKUNO Pharmaceuticals Co., Ltd.) for one
minute.
(7) Electroplate step of copper: The test piece was immersed
in a plating bath having the under-mentioned composition (a
solution temperature of 25°C), and electroplate was carried out
for 120 minutes.
(Composition of plating bath)
Copper sulfate (CuSO4* 5H,0): 200 g/L
Sulfuric acid (98%): 50 g/L
Chlorine ion (Cl7): 5 ml/L
TOP LUCINA 2000 MU (manufactured by OKUNO Pharmaceuticals Co.,
Ltd.): 5 ml/L
TOP LUCINA 2000 A (manufactured by OKUNO Pharmaceuticals Co.,
Ltd.): 0.5 ml/L
Examples 101 to 119 and Comparative Examples 11 and 12

The compositions ((A), (B) and (C) components are indicated
by % by weight and (D) component is indicated by parts by weight
per 100 parts by weight of the total of (A) to (C) components)
which has the combination and ratio shown in Table 7 were used,
mixed with a V-type tumbler, and then melt-kneaded with a twin
screw extruder (TEX30, manufactured by NIHON SEIKOU Co., Ltd.,
a cylinder temperature of 230°C) to obtain pellets. Then, a
molded article of 100X50X3 mm was obtained by an injection
molding machine (a cylinder temperature of 240°C and a mold
temperature of 60°C), and the electroless plating was carried

out using the molded article as a test piece according to the
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order of steps described below to obtain a plating resin molded
article. The test result is shown in Tables 7 and 8.

The production process of a plating resin molded article
was similar as in Example 1.

Examples 121

The thermoplastic resin molded article consisting of
components in Tables 9 and 10 was used, anda plating resinmolded
article was obtained according to the steps below. The
adherence of the plating layer is shown in Table 10.

(1) Removal step of fat: The test piece was immersed in a 50
g/L aqueous solution (a solution temperature of 40°C) of
ACECLEAN A-220 (manufactured by OKUNO Pharmaceuticals Co.,
Ltd.) for 20 minutes.

(2) Contact-treatment step by acid: The test piece was immersed
in 100 ml aqueous solution (a solution temperature of 40°C) of
1.0 normal hydrochloric acid for 5 minutes.

The (3) catalyst imparting step, (4) the first activation
step, (5) the second activation step, (6) electroless plating
step of nickel, (7) acid activation step and (8) electroplate
step of copper were respectively carried out in the same manner
as (2) to (7) in Example 1.

Examples 122

The thermoplastic resin molded article consisting of
components in Tables 9 and 10 was used, and a plating resinmolded
article was obtained according to the steps below. The

adherence of the plating layer is shown in Table 10.
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(1) Removal step of fat: The test piece was immersed in a 50
g/L aqueous solution of ACECLEAN A-220 (manufactured by OKUNO
Pharmaceuticals Co., Ltd.) for 20 minutes.
(2) Contact-treatment step by acid: The test piece was immersed
in 100 ml aqueous solution (a solution temperature of 40°C) of
2.0 normal hydrochloric acid for 5 minutes.
(3) Catalyst imparting step: The test piece was immersed in a
mix aqueous solution (a solution temperature of 25°C) of 150
ml/L of 35% by weight of hydrochloric acid and 40 ml/L aqueous
solution of Catalyst C (manufactured by OKUNO Pharmaceuticals
Co., Ltd.) for 3 minutes. A plating resin molded article was
obtained in the same manner as in Example 121 thereafter.
Examples 123

The thermoplastic resin molded article consisting of
components in Tables 9 and 10 was used, and a plating resinmolded
article was obtained according to the steps below. The
adherence of the plating layer is shown in Table 10.
(1) Removal step of fat: The test piece was immersed in a 50
g/L agqueous solution (a solution temperature of 40°C) of
ACECLEAN A-220 (manufactured by OKUNO Pharmaceuticals Co.,
Ltd.) for 20 minutes.
(2) Contact-treatment step by acid: The test piece was immersed
in 5 normal hydrochloric acid (a solution temperature of 40°C)
for 5 minutes.
(3) Catalyst imparting step: The test piece was immersed in a

mix aqueous solution (a solution temperature of 25°C) of 150
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ml/L of 35% by weight of hydrochloric acid and a 40 m1/1L aqueous
solution of Catalyst C (manufactured by OKUNO Pharmaceuticals
Co., Ltd.) for 3 minutes. A plating resin molded article was
obtained in the same manner as in Example 121 thereafter.
Comparative Example 13

The thermoplastic resin molded article consisting of
components in Tables 9 and 10 was used, and a plating resinmolded
article was obtained according to the steps below. The
adherence of the plating layer is shown in Table 10.
(1) Removal step of fat: The test piece was immersed in a 50
g/L aqueous solution (a solution temperature of 40°C) of
ACECLEAN A-220 (manufactured by OKUNO Pharmaceuticals Co.,
Ltd.) for 20 minutes.
(2) Etching step: The test piece was immersed in a mix agueous
solution (a solution temperature of 40°C) of 400 g/L of anhydrous
chromic acid and 200 m1/L of 98% by weight of sulfuric acid for
5 minutes.
(3) Catalyst imparting step: The test piece was immersed in a
mix aqueous solution (a solution temperature of 25°C) of 150
ml/L of 35% by weight of hydrochloric acid and a 40 m1/1L aqueous
solution of Catalyst C (manufactured by OKUNO Pharmaceuticals
Co., Ltd.) for 3 minutes. A plating resin molded article was

obtained in the same manner as in Example 121 thereafter.
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Table 6

Comparative Example

adhering
strength (kPa) : 8 1417 L 291817
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As cleared from Tables 1 to 6, the adhering strength of
the plating layer was remarkably improved by compounding the
water—-soluble substance in the resin molded article.

As cleared from Tables 7 and 8, the adhering strength of
the plating layer was remarkably improved by compounding the
surfactant in the resin molded article.

It was confirmed that the adhering strength of the plating
layer was improved by providing a treatment step by diluted
hydrochloric acid, from the comparison of Examples 121 and 122
with Comparative Example 13. Further, as cleared from the
comparison of Examples 121 and 122 in which the treatment step
of diluted hydrochloric acid (1.0 or 2.0 normal) with Example
123 using concentrated hydrochloric acid (5.0 normal), no
difference in the adhering strength of the plating layer was
confirmed. It was confirmed from the result that the treatment
step using diluted hydrochloric acid is also superior in the
improvement of working environment, the load reduction of

drainage treatment and the like.
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adhering strength of the plating layer was remarkably improved by compounding thé water-soluble
substance in the resin molded article. As cleared from Tables 7 and 8, the adhering strength of the
plating layer was remarkably improved by compounding the surfactant in the resin molded article. It
was confirmed that the adhering strength of the (piegiinrgs

1. Aprocessofproducingaplatingresinmoldedarticle,
wherein metal plating is carried out on the surface of a
thermoplastic resinmolded article containingawater-soluble
substance andeither of requirements (1), (2) and (3) described
below is included:

(1) the thermoplastic resin molded article contains a
thermoplastic resin and a water-soluble substance, the step of
carrying out the removal of fat of the resin molded article and
the step of electroless plating are provided in combination,
and the step of etching by an acid containing a heavy metal is
not included;

(2) the thermoplastic resin molded article contains a
polyamide-based resin and a styrene-based resin, the step of
carrying out the removal of fat of the resin molded article and
the step of electroless plating are provided in combination,
and the step of etching by an acid containing a heavy metal is
not included; or

(3) a step of contact-treating the thermoplastic resin
molded article with an acid or base not containing a heavy metal
as the pre-treatment of the metal plating step is included.

2. Aplating resinmolded article obtained by the process
according to claim 1.

3. A plating resin molded article which has a metal
plating layer on the surface of a resin molded article

containing a thermoplastic resin and a water—-soluble substance,
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layer was improved by providing a treatment step by diluted hydrochloric acid, from the comparison of
Examples 121 and 122 with Comparative Example 13. Further, as cleared frapthecompgrison of
Examples 121 and 122 in which the treatment step of diluted hydrochloric acid (1.0 or 2.0 normal) with
Example 123 using concentrated hydrochloric acid (5.0 normal), no difference in the adhering
strength of the plating layer was confirmed. It was confirmed from the result that the treatment step

using dilutedhhé/]géci%hlglrlice%ccig li% aI%o su eré%ri the irg%rggement ofnvg%rkinghergv\ifrognne]gg the load
reduction of’ drainage treatment and the Tike. ZFZ ia:%bruaryCZ%IE)%FJ‘C}IalméjI TR prgcess of producing

a plating resip malded article wherein metalplating is carried gut on thg surface of a thermoplastic
resin molded article containing a water-soluble substance and either of requirements (1) , (2) and (3)
described below is.inciugeds (Btiheadhermaplastic kesin motded artiste-eartaing a dhermaaplastic resin
and a water-soluble substance, the step of carrying out the removal of fat of the resin molded article
and the step of efactroless platingarcopdwitied in combimationn add tHestep oftetéhingdytan acid
containing a heavy metal is not included; (2) the thermoplastic resin molded article contains a
polyamide-Baskresth 03 dtiehe-based resin, the step of carrying out the removal of fat of the
resin molded artic}e anﬁihtehe step lorf1 elercérglenss H%I?t(%%%iarer rio(y'dedaigccoor biQati%rg), grﬂd ltpne step of
etching by an aci éontalnlng aaheav?/ metal is ot mclude ; orj@) astepo co%tact-treaatlng the

thermoplastic rgsin r@pﬁﬂ%%ér_@,%lg M&%&@C%Q%Q%ﬁ‘s né’ﬂcé’rﬂﬁi%iﬂ@ Acheguy EHE'@'S %’f‘s@'@
pre-treatment of the metal plating step is included. 2. A plating resin molded article obtained by the

process accotdirgta elatn 1o 31 Arplating reisim molded article which has a metal plating layer on the
surface of a resin molded article
6. The plating resin molded article according to any one
of claims 3 to 5, wherein the highest value of the adhering
strength (JIS H8630) between the resin molded article and the
metal plating layer is 10 kPa or more.
7. The plating resin molded article according to any one
of claims 3 to 6, which is used for automobile parts.
8. Aproductionprocess of aplating resinmolded article,
which comprises the steps of treating the removal of fat of the
resin molded article containing a thermoplastic resin and a
water—-soluble substance and electroless plating, and does not
include the step of etching by an acid containing a heavy metal.
9. The production process of a plating resin molded
article according to claim 8, which comprises at least the step
of treating with a catalyst imparting liquid between the step
of treating the removal of fat of the resin molded article
containing the thermoplastic resin and the water-soluble

substance and the step of electroless plating.

10. The production process of a plating resin molded
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containing a thermoplastic resin and a water-soluble substance, 43 27 February 2006 wherein an
etching treatment by an acid containing a heavy metal is not carried out3g thgggsivnofssl article. 4.
The plating resin molded article according to claim 3, wherein the resin molded article contains further
a surfactant and/or a coagulant. 5. The plating resin molded article according to claim 4, wherein the
surfactant contains an emulsifier which is used for emulsion polymerization. 6. The plating resin

molded article according to any one, of claims 3 to 5, wherein the.highest value of the aqkhering
strength (Jlgﬁ—tlébc% e vcvgg%ﬁg I‘éCSOIn Cﬁ%l%]rend %rtolé(;% a’nci“’etlﬁ%r?nlerﬁallgpﬁgti\rﬁlgl ﬁa%y%?%s 16 «Pa or more.

7. The plating resip madedarticle:according to any:ane o glaims.3 fo 6, whigh is used for automobile

parts. 8. A production process of a plating resin molded article, which comprises the steps of treating
the removakeffat okthen tesimenolded article: containing athemnaplasticaresin and a. water-soluble
substance and electroless plating, and does not include the step of etching by an acid containing a
heavy metal. 9. The prodirgtiopysrocessi oha platingyesinimeldedaarticte aecordingtédtaim 8, which
comprises at least the step of treating with a catalyst imz%ting liquid between the step of treating the

removal of fat bt therediit AotdetParticle R8ntlifing the tietfropfastie réSin aHeFthe atel8oluble

substance and the step of electroless plating. 10. The production process of a plating resin molded 44
27 Februay S008 16 Setorig Koiaim o7, Wharar ine Mooy SR of te aeting strength

(IS H8_630) between .th%r%%iramgedf@gi%e ﬁB‘i H@jmﬂ?é plating,jayerds 19 _ifpé ofdegre. 11. The
production process of a plating resin molded article according to any one of claims 8 to 10, wherein

the platingpesin maejded adicleds used feratamebie parts.cl?i A plating tesiitmiotded article which
has a metal
containing a polyamide-based resin and a water-soluble
substance and a styrene-based resin, wherein the resin molded
article is an article to which an etching treatment by an acid
containing a heavy metal is not carried out.
13. The plating resin molded article according to claim
12, wherein the resin molded article contains a surfactant
and/or a coagulant.
14. The plating resin molded article according to claim
13, wherein the surfactant contains an emulsifier which is used
for emulsion polymerization.
15. The plating resin molded article according to any one
of claims 12 to 14, wherein the polyamide-based resin is a PA
6, a PA 66 and a PA 6/66.
16. The plating resin molded article according to any one
of claims 12 to 15, wherein the styrene-based resin is selected
from an ABS resin, an AS resin, an acid-modified AS resin and

an acid-modified ABS resin.

17. The plating resin molded article according to any one
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plating layer on the surface of a resin molded article containing a polyamide-based resin and a
water-soluble substance and a styrene-based resin, wherein the resin ngajdpgtﬁrﬁigg IS @article to
which an etching treatment by an acid containing a heavy metal is not carried out. 13. The plating
resin molded article according to claim 12, wherein the resin molded article contains a surfactant
and/or a coagulant. 14. The plating resin molded article according to claim 13, wherein the surfactant

contains an ulsifier which is d for emulsion polymerizatio . The plating resin molded article
according tgqarr‘ﬁ/iéanlem%f c%}cmosql ’towﬁf, rWehlenretlzrilq ?zec égﬁl%?r%dgriﬁgeed ?eos]lp 7" ag(lj-’eA%Ba, APA66and a

PA 6/66. 16. The:plating resin qadlded artiele according toany-one, eficlains 124915, yhesein the

styrene-based resin is selected from an ABS resin, an AS resin, an acid-modified AS resin and an
acid-modifiedt ABS resin. A 7t d heplating resiyiwolded article according to any one 45 27 February
2006 of claims 12 to 16, wherein the content of the polyamide-based resin is 90 to 10% by weight,
and the content oflthe stytene-baseéd Jresin 111000 B0YA weikhta $8 0THe piatig aesirrmelded article
according to any one of claims 12 to 17, wherein the highest value of the adhering strength (JIS

H8630) betiéen tAe Tesihmbfiet’artitheafd thé HRetat Phiting Byerr £F kPRoANBRE 199 The

plaing resin moled e ogaraing \g.any.one ofgaims 12 to 1, whichis used forayjomoble
parts. 20. A production process of a plating resin molded articlé, which Comprises the steps of treating

the removajgfifat of.theresin molded adicleywhich cantains & polyamide-based resin and a
styrene-based resin and a water soluble substance; and electroless plating, and does not include the

step of etching by a.acideoptaining. @ heavynmetak2d.. ahei production proeess of anplating resin
molded article according to claim 20, which comprises at least the step of treating with a catalyst
imparting liquid beadeen tHe stepl8, which is used for automobile parts.

20. A production process of a plating resin molded article, which
comprises the steps of treating the removal of fat of the resin molded
article which contains a polyamide-based resin and a styrene-based resin
andawater soluble substance; andelectrolessplating, anddoesnot include
the step of etching by an acid containing a heavy metal.

21. The production process of a plating resin molded
article according to claim 20, which comprises at least the step
of treating with a catalyst imparting liquid between the step
of treating the removal of fat of the resin molded article
containing the polyamide-based resin and the styrene-based
resin and the step of electroless plating.

22 . The production process of a plating resin molded
article according to claim 10 or 21, wherein the content of the
polyamide-based resin is 90 to 10% by weight, and the content
of the styrene-based resin is 10 to 90% by weight.

23. The production process of a plating resin molded

article according to any one of claims 20 to 22, wherein the
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of treating the removal of fat of the resin molded article containing the polyamide-based resin and the
styrene-based resin and the step of electroless plating. 22. The productipn msﬁﬁ)@@ting resin
molded article according to claim 10 or 21, wherein the content of the polyamide-based resin is 90 to
10% by weight, and the content of the styrene-based resin is 10 to 90% by weight. 23. The production
process of a plating resin molded article according to any one of claims 20 to 22, wherein the 46 27

February 2006 plating resin molded article has the highest value of the adhering strength (JIS H8630)
between thg%éasglrl\ Toldéd article ?z%edjthaerr%é%#%a i%ggsg I;i)%/leer (ﬁ]l(%'k 30?’7??]%#8 féf 'Fr;}%eproduction

process of 3 platingfgsin Malded, article Aecerding 12 any. pne-of claims, 20.t023 wherein the plating

resin molded article is used for automobile parts. 25. A production process of a plating resin molded
article whichnig acprocess ofl carrying o4t aanetal plating arpthesurtase«of a thermoplastic resin
molded article containing a water-soluble substance to produce the plating resin molded article,
wherein the step aficonidettreatidy te. thermoplastie resinamplded article svithn an@kitk 6r base not
containing a heavy metal is included as the pre-treatment of the metal plating step. 26. The production

process of & platingGeTMbifed alitié BécOrfing fo ERim™S, Whidt? cémprides Hive- Btepsof treating

the removal (ifafﬂ of a thermopnlr%?tlgergsgrr{lglgfd artlcles carrying OUtttQ% contact-treafment with an

acid or bas€ “Which does ot contain a heavy metal and p?a ing, and does hot ‘include the step of

etching by an acid,gontaiing & heavy metal 27, 4 he,praduclionprogess of a plating rgsin molded
article according to claim 25, which comprises the steps of treating the removal of fat of a
thermoplastie resinrvetded article; carrning out dhecontagtzizeatmenhwithcans acithoe base awhich does
not contain a heavy metal, treating with a catalyst imparting liquid and plating, and does not include
the step of tetehingrby siniacid eontaining échleagytmetal. 47ontaining a water-soluble

substance to produce the plating resin molded article, wherein the
step of contact-treating the thermoplastic resin molded article with
an acid or base not containing a heavy metal is included as the
pre-treatment of the metal plating step.

26. The production process of a plating resin molded
article according to claim 25, which comprises the steps of
treating the removal of fat of a thermoplastic resin molded
article, carrying out the contact-treatment with an acid or base
which does not contain a heavy metal and plating, and does not
include the step of etching by an acid containing a heavy metal.

27. The production process of a plating resin molded
article according to claim 25, which comprises the steps of
treating the removal of fat of a thermoplastic resin molded
article, carrying out the contact-treatment with an acid or base
which does not contain a heavy metal, treating with a catalyst
imparting liquid and plating, and does not include the step of

etching by an acid containing a heavy metal.
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27 February 2006 28. The production process of a plating resin molded article according to any one of
claims 25 to 27, wherein the concentration of an acid or base in the stepqf eapying PYOHE
contact-treatment with the acid or base which does not contain a heavy metal is les$ than 4 normal.
29. The production process of a plating resin molded article according to any one of claims 25 to 28,
wherein the step of carrying out the contact-treatment with the acid or base which does not contain a
heavy metal is a 85%0 ofjfrﬂrenersin% &h%itggrmg:plggtsi% reos%n <[jlnol %dfagiclerigst:lgg acci) qr aase which
does not contain a héavy metal. 30. The proa)uccflon process ofa p ajtlna reSin molded” article

according ta apy one of Clajms;2p;ta. 29 whersin the: step of canyingout-the contact-treatent with
the acid or base which does not contain a heavy metal is a step of immersing the thermoplastic resin
molded articleria & agidiofbase atra solutiosrtamperaturetfd Ostocsf0 6 which-dges gobeantain a
heavy metal, for 0.5 to 20 minutes. 31. The production process of a plating resin molded article
according t6 laay opetefclaies<28 t=30, whdreirtthe aciddvkichldoes ot tohtafiPaheavy metal is
selected from hydrochloric acid, phosphoric acid, sulfuric acid and an organic acid. 32. The
production Free8s Bf & PG/ rediitmblded Hfticte BRESrdihg o @R one of claims 25 to 30, wherein
the base which d%s no{ﬁ(e)ntair% ) hg@vg Ignetgloig,eseéecg%d ;ronlghcei48 27 FSePrtlu%rglz(QeO hydroxide of
an alkali metal or an alkall €arth metal. 33. The procf’uction progess of & pl%t?ing resin‘molded article

according tg apy one of Glajms:iZp;ta 33 whersin the: thermaeplastc fesin gnolged Acticle coptains
further a surfactant and/or a coagulant. 34. The production process of a plating resin molded article
according te elaim 84; avheyeindheisutfactantrineludes ran emulsifier which ésaised for emsision
polymerization. 35. The production process of a plating resin molded

which does not contain a heavy metal is a step of immersing the

thermoplastic resin molded article in the acid or base which

does not contain a heavy metal.

30. The production process of a plating resin molded
article according to any one of claims 25 to 29, wherein the
step of carrying out the contact-treatment with the acid or base
which does not contain a heavy metal is a step of immersing the
thermoplastic resin molded article in the acid or base at a
solution temperature of 10 to 80°C which does not contain a heavy
metal, for 0.5 to 20 minutes.

31. The production process of a plating resin molded
article according to any one of claims 25 to 30, wherein the
acid which does not contain a heavy metal is selected from
hydrochloric acid, phosphoric acid, sulfuric acid and an
organic acid.

32. The production process of a plating resin molded

article according to any one of claims 25 to 30, wherein the

base which does not contain a heavy metal is selected from the
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article according to any one of claims 25 to 35, wherein the plating resin molded article has the
highest value of the adhering strength (JIS H8630) between the thermoplastic g} ted article
and the metal plating layer of 10 kPa or more. 36. The production process of a plating resin molded
article according to any one of claims 25 to 36, wherein the plating resin molded article is used for
automobile parts. 49

hydroxide of an alkali metal or an alkali earth metal.

33. The production process of a plating resin molded
article according to any one of claims 25 to 33, wherein the
thermoplastic resin molded article contains further a
surfactant and/or a coagulant.

34. The production process of a plating resin molded
article according to claim 34, wherein the surfactant includes
an emulsifier which is used for emulsion polymerization.

35. The production process of a plating resin molded
article according to any one of claims 25 to 35, wherein the
plating resin molded article has the highest value of the
adhering strength (JIS H8630) between the thermoplastic resin
molded article and the metal plating layer of 10 kPa or more.

36. The production process of a plating resin molded
article according to any one of claims 25 to 36, wherein the

plating resin molded article is used for automobile parts.
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