& gl on Plating resin nolded article and process for produ0| hg the sane

field of the Invention The present invention reI ating
T esi n m)l ded article having a high plating strength and a m’@ﬂ/ﬂﬂm’
process thereof. It does not use a heavy metal such as chromc rlor
Art Resin nolded articles such as an ABS resin and a poly anlde””ﬂé5|n have
been used as autonobile parts for the purpose of reducing an
aut onobi l e, and plating such as Beppaiprtdennickel is carri e(mm mﬁ Mﬁm
resin molded articles in order to give a upscale inmage and a seg e

beauty. When the plating is carried out on resin nol ded artlcles %Q%ch as
an ABS resin, an etching step of roughing the surface of the resin nol ded
articl esPl@ttw\ne&ﬁiimmllldyede@sem1alartd)preqhaac&pn heoddhénonthe sraregt h
after the renoval step of fat. For exanple, when an ABS resin nol ded
article and a pol ypropyl ene nol ded article are plated, a bath of chromc
acid (a mx solution of chromum (I11) oxide and sulfuric acid) is used
after theeckmboal §iepdobffahe dndeamnienching treatnment is required to be
carried out at 65 to 70C for 10 to 15 mnutes. Accordingly, poisonous
hexa- val ent cthenresend irorentsigontalatezs | o wastle tiatge resinemeflded, a
treatnment of neutrally 1 precipitating after reducing the hexa-val ent

chrom c articlermavingathiglvalletingoatrengthamnd alpreduct hen priosesspr obl em
at the tinme of waste water treatnent. Considering safety during a work at
a spot abiereofnf | Lerdees netetddier snheavydnetead sweh e svothaomiuaciid. i s
desirable not to carry out an etching treatnent using the chrom um bat h,
but in that case, there is a problemthat the adhering strength of a
plating |layer to a nolded article which is obtained by an ABS resin and
the |i kePEbPfioRTrbe enhanced. Disclosure of the Invention The present
invention is a process of producing a platin resin nol ded artlcle

wher ei n net alRgs3 iR Mg Gesd éﬁF%FéGS(ﬁ}%C}bﬁs %%é&ﬁﬁ”?ﬁéé a31d 3 RPY ABEOEst i C
resin nolded article and either requirenents (1), &2) and (3) described
bel ow i sTEHER LIRYSE Pf?ntHéthéFnBBF8§PPé1Pe§PﬁtﬁDI8§dt £t PYFROEEnLEi ns a

t hernopl asti c, resi er-sol ubl e, substgnce, a step_of carrying out
Lhe' et SRUGHRS e PoLABC Tl AR THATRDLIS1 G it ng sueH 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 i1s 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) is
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 chromic acid ion is

contained in waste water. Therefore, a treatment of neutrally



a step of electroless plating are provided in conbination, and a step of
etching by an acid containing a heavy netal is not included; (2) the

thernoplastic resin nolded article contains a pol yam de-based resin and a

styrene-based resin, a step of <carrying out the renoval of fat of the
resin nolded article and a step of electroless plating are provided in
conbi nation, and a step of etching by an acid containing a heavy netal is
not 2 i npuelekhitatigy) af terepedtic tngt the hexaatviadgnitheht dmi ogd iabtiion resi n
nol ded article with an acid or base not containing a heavy netal as the
pre-treattent tofl -vatenbtian plsa¢s sgntsia), iand nbeudells aTheoplenertt theventi on
further provides a plating resin nolded article obtained by the

above- mentinmenit stagte Resher netedtgmesutch as chromic acid are not used in the
present invention. The present invention also provides a process of

produci ng a plCairisigierdsions arbé the duarinigcd #orkhet @i spoekald apliatfilngnice carri ed
out on the surface of a thernoplastic resin nolded article and either of
requi r emeid @n(vi)ronfidntadde (3) watkasc wialted tlhow iits iisndeésiteablé Iott te

t hermopl astic resin nolded article contains a thernoplastic resin and a
wat er - solasatey suiistaneeching ttepadimendans ynggtlvaichidominenbath, dutf dn of the
resin nolded article is provided, and the netal plating is conducted by

t he step tlHt edaad,r dhese pbatipupble) tthae ther adhéashg cs resigthwded
article contains a polyan de-based resin and a styrene-based resin, a step
of carry¥ating Yaywer awoaahobied air bicldherlriedi Asnobtaeinedthylam ARSd a step
of electroless plating is provided, and the netal plating is conducted by
the step wisit eand othessl Reatdanpotorbg Inhamstesh of contact-treating the

t hernmopl astic resin nolded article with an acid or base not containing a
heavy netal as the pre-treatnent of the nmetal plating step is 3 included.
The present invention includes the follow ng three nodes of invention in
accor dandl&f s P hftheh I MRRELQReNt i oned requirenents (1) , (2) and (3)

Mode (1) (Water-soluble substance) It is an object of the present
i nvention to 5ﬁgvpa§s§nt 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



pl-ating resin nolded article having a high adhering strength between the
resin nolded article and a plating |ayer and having a beautiful

appearance, and to provide a production process of the aforenentioned

plating resin nolded article which does not require an etching treatnent
by chromc acid and the Iike. The present inventor has found that an
adhering strength between a resin nolded article and a plating |ayer can
be renarfiydehh&iced by conmpounding a water-sol ubl e substance and if
necessary, a surfactant and the like to a thernmoplastic. resin to,grepare
the resin ol déd ar stePeofi EABLACANTEERRIRG thE LhEMIP 1S BhC aEE L
containing a heavy netal such as chromic acid, and conpleted the present
i nvent i omolaedagtcdaurichopnaAid Ay hake apb vt icikea R BEPe take
present invention provides a plating resin nolded article which_has a
netal pl &9 e Bae- Geatmenduof &be petalr e3phing| §EaPatfi dRE1UESAtai ning a
thernopl astic resin and a water- sol uble substance, wherein an etching
treatnent by Sheapirgsessit AnMpR§ianhéavyheetRrovidenr R EIRE B8B1R0 the
resin nolded article. Further, as other solving neans for the

above- nemalsirdl anhjE@ ohtiid nede PontthengeAVRORCBEdPP88s S&SProduct i on
process of 4 a plating resin nolded article which conprises a step of
treating the He&myvamedhlpafush BReCRESPAC ndFHRREPtFRY cu=@Bnt i Rlfg a

t hernopl astic resin and a water- sol ubl e substance and a step of

el ect r ol exe5RHE | ¥y fd Woes not include a step of etching by an acid
contai ning a heavy netal. Mde (%ég(PO| am de: based resin and styrene-based
resin) It is TP SFssarofl R oy eﬁ&s$%Riﬁﬁ} ¢51® PFBGPAE 2% production
process of the aforenmentioned plating resin nmyl ded rticle havipng a high

I

adher i ng REPIWGLAT bRt Rl RAe T PEIRNPROAEEITEACREl e YRFF S HINR MY | ayer and
havi beaut i f ul t iri tching treatment b
Chr om - 4t S hERTF LR O @At B AHRALRE DT CRAZPERIAF L HE SN Pacher  ng
trength between a,resin | ded article and a plati I r_can
Znhanged’B@lééﬁiﬁﬁthgfég?ﬂgﬁ%ngﬁra?%i5?%uhﬁf%ﬁ8k8n¥g?hs?é? PO yé%ﬁde-based
resin and, a styéggeﬁg?sed.resiglugg hout an etching treatnent by an acid

eavy e S°¢C

containiﬁ%e%gﬁ gl stch"a romc acid, and further, the adhering

strength can bg, Wrmn?’oflwg%@%ﬁr?%?%@a ngr 80 24dLbih@Ralk, CQTPONent
in the resin nolded article, and conpleted the present invention. As
sol vi ng ngposnmoh1hbes abaverieitd anes 0Pl 861 uni Bes P 8E8Ate, 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



invention provides a plating resin nolded article which has a netal

plating layer on the surface of a resin nolded article containing a

pol yam+de- based resin and a styrene-based resin, wherein the resin nolded
article is an article to which an etching treatnent by an acid containing
a heavy netal is not 5 carried out. Further, as other solving neans for the
above-nentioned object, the present invention provides a production
process éhcladsidating resin nol ded article which conprises a step of
treating the renoval of fat of the resin nolded article which contains a
pol yani de- bas®hle rpse sempd ey esthiraand nisdside sr eBenf @hbiowing tidpres moIdest r ol ess
pl ati ng and does not include a step of etching by an acid containing a
heavy nebdl inVedéie3) ifCestcasdanceawisit egichh odcitéeoebloysemenitionegn obj ect
of the present invention to provide a production process of a plating

resi n nokreguixemente Vdlch (@desndndBlr.equire an etching treatnent by
chromc acid and the like and obtains a plating resin nolded article

havi ng aMeidgh (ladH#eitey -stodaipdeh shbiswaagethe resin nol ded article and a
plating |ayer and having a beautiful appearance. As solving nmeans of the
above- nenti ongt bbj ast pbiketppésthe prasenti bnvenbipdescarpryddet Bon
process of a plating resin nolded article which is a process of carrying
out a nmepdltphgt reginomolfedsartickedhavinger tighadhening prusngdd articl e
to produce the plating resin nolded article, wherein a step of

cont act - besaeiengthe e asiay moplgdiaxt Feke mnsok ik Wng deyex ahd haviad d or
base not contai ni ng a heavy netal is included as the pre-treatnent of the
netal pl & Pragusiépl appearanced and £ RFRViHe SeRFOPAHGEAPRORTOF ST F
preferable that an acid or base having a | ow_concentration (less than 4
normal ) itheyadéaremerhicned PRt g &S ngnel pd & ¥ ichedPe AP with an
acid or base not containing a heavy netal. There are obtained excellent

ef fect s EIRSMiLgr @ny StEnghdr ettt aGRr A Sadrett At dhss & in

conparison with a case of, usin n acid ﬁraggse hav

concentrati onTB§ PRESERhtLEYER ‘?’gé’tar‘?eﬁf’u' Ft?%r?‘{“gg’fffég:%%%nt of

t he adherin strength of . | ating l.ayer.. Mode f.or rryin t the

| nventio ef%’gegbé’vé%ﬁéﬁ’t I“Hﬁé%d[ Wéﬂ%}&é@&%ﬁ t‘ﬂ@tilﬁ\?e aiyo‘:"rv?" v&%q e

descri bec%eimrrl\r % E?Llyl e%%la%\,c\:/'ed 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




Mode (1) (Water-sol ubl e substance) The plating resin nolded article of the
present invention is a plating resin nolded article having a netal plating

layer ‘'on the surface of the thernoplastic resin nolded article which

contains a thernoplastic resin and a water-sol ubl e substance, and those in
whi ch the thernoplastic resin nolded article is not treated with an
etching treatment by an acid containing heavy netals such as chrom c acid.
The theraoplasing resin wahdpd appi6pei WhEFY SUTRELRESTR oPteR Mse widely
known in accordance with their uses, but in the present invention, a
pol yani derbatédgr sbenremovayr efiefphisefl thesresinnmelded RTBESHR resin, a
pol yphenyl ene ether resin (PPE) a polyphenylene sulf one resin (PPS) and a
pol ysul f containsng artberpopflasibicereTire apd § Mnt@e-1sedadlicesuhstanee
pol yam de- based resin which is formed by a dianm ne and a dicarboxylic acid
and a copoiyaest&p tdferedsfctrRdressx adpténgt #rd deg® nahtingladeaanyteh 66, a
pol yhexanet hyl enesebacani de (nylon 6,10), a polyhexanethyl enedodecanam de
(nyl on 69f2ktchinpobydetesaidt hphtadubagcanapdve NaFRrbn 12, 12), a
pol ynmet haxyl yl eneadi pam de (nylon MXD6), a_ pol ytetranet hyl eneadi pam de
(nyl on 4M6¥le” 4Ad d4Peilyenidethasedf reghdl andopbYyaeer -baspdl yALiR) such as a
nylon 6/66, a nylon 66/6T in which a 6T conponent is 50% by npl or |ess
(6T: pol yhexabetsyarnebieephefiathei pgsent i wrREH?B1te PPV ide £ 61
conponent is 50% by nol or |ess (61: pol yhexanet hyl enei sopht hal ami de), a
nyl on 6Tb&PABEtaRe Bragees o thelAE2DemephbPYRE Rl &king Fes4n molded
pol yhexanet hyl enet er epht hal am de (nylon 6T),  a .
pol yhexamsthgleres siophetisl g aber hpd Gt reNg thbeysen the resin molded
met hyl pent anet hyl ene) t er epht hal am de %nyl on I\/BT)b, a p,oflyﬁ( 2-
net hyl peat&Feisy pEfed iRGH A lAYieFe 2phyP DR B B Peauhy aBPFBF28R8 a nyl on
6T/ MbT. Additionally, a copol ¥mer, nyl on such _as ﬁn anor phpus Hin may be
used, an@n&sneher oMb ST EEGRIRI A TRA SRGHI EN SPECBE S 2T & ﬁt’ﬁa & acid
and trinethyl hexamet hyl ene diam ne and the |ike nmay be proposed. Further,
the ri ngléﬁéni ng polynmer of a cyclic lactam a polycondensate of an am no
carboxylic acid and a copol yner Qnsi.sting, of, thes CQR
specifically, T Pi BHaTFRE Jﬁb{%ﬁﬁﬂg’arsegf’ﬁggsﬁ%%t as aaeér?yel on%?%g%ﬁ} (W
-undecana g deln Gl o 13Lh 3:R9f e $Ra 4O856RIAY d8hetn¥hANpE2) . and a
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 solving means 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



copol ymer thereof; a copolynmer with a pol yam de consisting of 8 a diam ne
and a dicarboxylic acid, specifically, a nylon 6T/6, a nylon 6T/11, a nylon
6T/ 12, ‘a nylon 6T/61/12, a nylon 6T/61/610/12 and the |ike, and a m xture
t hereof can be included. As the pol yam de-based resin, a PA (nylon) 6, a
PA (nylon) 66 and a PA (nylon) 6/66 are preferable anong the above-
nment i oned pol yam de resins. As the styrene-base resin, polyners of styrene
and styr@@a&rigdr iow&t-i ves such as an a-substituted styrene and a nucl ei -
substituted styrene can be included. Further, a copolyner constituted by
mai nly these Ronbthers aw tdtheneedivdngf meangl forohheunbievetnenbbonredyl ic
acid and nethacrylic acid and/or conjugated di ene conpounds such as

but adi enebded ti, sbthe aresent ahventheh pdevidesr amaohiaticn pybygesgrefe, a
hi gh i npact polystyrene (HPS) resin, an acrylonitrile-butadi ene- styrene
copol yner @EABS)ingegiesinamoddeyl anticlé ewhbelyreorprbpes yarest€ADL resin), a
styrene-net hacryl ate copolyner (M5 resin), a styrene-butadi ene copol yner
(SBS r esitmeadriaigt bbel r&mocah dfe faitnef uded rdaim el dedsarhécpel wsighene- base
resin, a styrene-based copolyner in which a carboxyl group containing
unsat ur atoeash t agauspa el Yieari denfraseidnye sompad bidtivsens thasdike rpeipamde- based
resin is copolynerized may be included. The styrene-based copolyner in

whi ch a ecasltepybfgebaptrohess royafins andr doed nosnpoghudesacepebrypfri zed is
a copol yner which is obtained by ol yneri zing the carboxyl group

cont ai ni refalmiegt dyvaeadagidonpotainang & fhervesmersyl. ot her nonomers which
can be copolynerizable with these, in the presence of a rubber-1like

pol yner. Mpde dénpdfentacir&repbuent celity 2axedpdrfhaee) 1) a grafted pol yner
obt ai ned by pol ynerizing a nononer in which an aromatic vinyl nononer is
an essential &8npEndnt oPhechoRbnEre RELSAT e e inmttic RAAKAdeard an

unsat urat ed _ conpound containin% a carboxyl group are essential conponents,

in the pPFOSNEEion RIPE®RROf BELMHERPICHRIIT FOLALER L1 Pl aWhighsdP e at ed
ggnpound coptagntgg a carbq§é}ﬁgrgﬁg, 2) 3W%{afted cqpol¥neg obtg&ned by
pol ynmeM°h R§IE4 a?%rﬁ'{‘?lbl_ [ Iy’ RBReP IFP%W?EP fAn Wﬁ! thken
unoat U 2ol USTY SOL 3101 09,5 Ca PO B PUP. | Rl 2 LR
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
invention provides a production process of a plating resin
molded article which is a process of carrying out ametal 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



3) a mixture of a rubber reinforced styrene-based resin in which an

unsat urated conpound containing a carboxyl group 1is not copolynerized,
wi‘'t h a'copol yner of nononers in which an aromatic vinyl and an unsaturated
conpound cont ai ning a carboxyl group are essential conmponents, 4) a mxture
of the above-nentioned 1) and 2), with a copolyner of nononmers in which an
aromatic vinyl and an wunsaturated conpound containing a carboxyl group are
essent | af itk Gl £ drgesios rPRtaIR1BE ? HReaPHRE YRt | Eﬁééfel?r? 2), 3)
and 4), with a _copolyner of a nmonomer in which an aronmatic vinyl is an
essent | PPbedvipedancellenhetfignrs fBati safaty)is Highyr and drgibpgest yrene
is 10 preferable as the aromatic vinyl, and acrylonitrile is  preferable as
t he nonokefatierh Pecempd| §aEY i HeFamRaTr isrn wirdhd ic@S@ Mfl USTRE an

unsat urated conpound containing a carboxyl group in the styrene-based
resin i s2pi@fe¥ appryeohavipg 89@b9hwﬁ@ﬁﬁ?ngﬁathﬁﬁebﬁréhérﬁﬁp¥aGF2 to 7% by
wei ght. The ol ef in-based resin is a polyner in which a nono-olefin having
2 to 8 ch¥ediment ipj adAdbhdeRrteokpentipProypnenkePé thR 2BBeFABPuded one
kind or nore polynmers which are selected from a |ow density pol yet hyl ene,
a hi gh oeksergthoPfethplehtngalayefear | ow density pol yethyl ene, a

pol ypropyl ene, an et hyl ene- propyl ene random copol yner, an

et hyl ene- propyl ene bl ock copol yner, a pol ynet hyl pentene, a pol y(1-butene),
and a nodified product thereof and the |ike. Anong these, a pol ypropyl ene
and an 24Pde nbeF f FRETKOPGpPOpyFRRCIRYEREHPRf er abl e. The wat er - sol ubl e

subst ance i ncl udes pol ysacchari des such _as starch,, dextrin, pulrane,

hyal uroni ¢ aditf aRFoWARIARed L8Fes Bedesnet nilre daysR YRR vy pe
cellulosg, or.a éalt éhereﬁf; ﬁoly-valent al cohol s such as propyl ene

gl ycol , 988RF1RAG GPyEGFa14i REAGVene gl ycol, neopentyl glycol, butanedi ol

pent ane ioé Ly t hyl ene cho$ ol yoxypropyl ene glycol, trinmethylol
propaneﬁM% %tgg y?ﬁ¥??8r5°§FBgﬁt3% §fﬁ$FFXI and giycerin; polyvinyl al cohol ,
pol yacrylic cid,. palymaleic ac'érzlféial pal.y.acryl .am de ol yvi,nyl rrolidone,
pol yet hyl ene 3§ Eé,al%é Ffeglﬁcl?%i c}&rctylacﬁheyyafi ecporp%ﬁeﬁyﬁl;fly'eﬁ%ﬁgpc
anhydri dez dj 'pi%{%‘i‘ng g@%ﬁ%@i%{é@rar & faVUINALT fEedt P WinPIELRLS
copol ymer, a“polycondensate of naphthal ene

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 treated with an etching treatment by an acid containing

heavy metals such as chromic acid.

The thermoplastic resin can be appropriately selected £rom

those widely known in accordance with their uses, but in the

present invention, a polyvamide-based resin, a styrene-based

resin, anolefin-based resin, a polyphenylene 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



sul fonate with formalin and a salt thereof. The content rate of the
t hernopl astic resin and the water- sol uble substance in the resin nol ded
article is 0. 01 to 50 parts per mass of the water-sol uble substance per
100 parts per mass of the thernoplastic resin, nore preferably 0.01 to 30
parts per mass and further preferably 0.01 to 15 parts per nass. The
plating resin nolded article of the present invention _is preferably those
“cont ai ni thereetr f Faamxaqnd/eor thedGagicanentiipnede 2r 8¥LAPn8Pded article in
order to enhance the adhering strength of a plating |ayer. As these
surf act avelyhexdme thylepegebaeanide s(pykan éhtlQemd sifier) which is used
when an enul sion polynerization is applied in producing the thernoplastic
resirlrngolzhmxaméthhen¢@@d¢GaQﬁmﬁ@@mj;¥#OQNQxﬁkh4dh process which does
not use an enulsifier such as a bulk polynerization is applied, those
separ at ab9l ydodecame theler edodepinanl e r yIrmel2 b2 used. The surf act ant
and/ or coagul ant may be those other than those which are used in the
emul si orppyyeehizal vbenesdipamide ofnylen tN2% mtd ch are used in the
emul si on pol ynerization, and the surfactant is preferably an anionic
surf act apelytetmahenhylesepdipanide (avadeni bk, sudfadizsureshezert
anphoteric surfactant. As these surfactants, anionic surfactants such as a
salt ofamd aakcpphavineractepobymers syichy asisnydpa, 6 4h6 alkprlen §ofefe, 12 an
al kyl benzene sul fonate, an al kyl di phenyl ether sulfonate, a
pol yoxyetmyvehel| &yfTechwponent ohait 20% 2byjineat v skg%s of6T sul f osucci nic
acid, an ester salt of a-olefin sulfonic acid, and an a-olefin sulfonate;
cati oni coelivhexamatbyigentasenhpmbamidelyi & Ryl ani6fe &dr 18 Woighbayet hyl ene
adduct thereof, and a nono or_di-Ilong chain alkyl quatery ammonium salt;
noni oni cCoBPPRERE ahEs58kchY aBohnoBl k§FS gf @kosi de, a pol yoxyet hyl eneal kyl
et her, a pol yoxyet hyl eneal kyl phenyl ,ether, sucraqgse ester o an_aliphatic
acid, soPplyY ﬂx%@?E%YBFnﬁhsaPP hatapide) g2 nylop 6F8TBRARMNE LK1 ¥R t an
ester of an alighatic acid, a ?golyoxyethylene ester of an aliphatic acid,
b

a _polyp§§é§ﬁ§ﬁ Re- FPBRYYBRES ek TBpdl ymer, nono glyceride of an

B o Reh SRS SR SRR, Bl R L Ul 28

cont ent égighgia%2€h§TER%EE%BEtﬁQ?é EdgoﬁgyngtGip,tgepoly(z-
methylpentamethylene) terephthalamide (nylon MST), a poly(2-
methylpentamethylene) isophthalamide (nylon M5I), a nylon
6T7/6I 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



resin nolded article is preferably 0.01 to 10 parts per mass of the
surfactant and/or coagul ant per 100 parts per nmass of the thernoplastic
resin, nore preferably 0.01 to 5 parts per nmass and further preferably
0.01 to 2 parts per mass. For the plating resin nolded article of the
present invention, the adhering strength (JIS H3630) between the resin
mol ded article and the nmetal plating | ayer has preferably the highest

val ue of al@ikmanerambeediapreopybiersidy spechi yPrkly. \PaRydosf6B06 kPa or
nore, further preferably the highest value of 100 kPa or nore, and

parti cul & Inylpmef6dy/dl,y at helhnghB4L213avayien of TAGY kdba droydeRe. The shape
of the plating resin nolded article, the kind and thickness of the plating
| ayer, arsd@A6T 6l1i0kd 2ofanidhéher @dkrt ahdvannivkhurenthereef tedm yoeel ect ed
according to the use, and can be applied to various uses, but it is
sui t abl e iaxliddeduse of autonobile parts such as a bunper, an enblem a
wheel cap, interior parts, and exterior parts. Then, the production
process of thasptia¢ ioodvegdide -ebdddresin. @l BA ohylioar)pfese®R (RYEPR] on wi | |
be described by every step. The production process of the present

i nvent i oréthamda asthdp (ofylomar 6y 6hgavet prhéerahnbe akmend f ble aaloeel ect r ol ess
plating step, and it is desirable that at |east a step of treating with a
cat al yst mempardriesy fdlyaind decrwednst he af orenentioned two steps is

provi ded. Further, if necessary, a usual treatnent step which is carried
out by those d&ithedtymengebase neiberappheps ioft styremeand gFysenet he
renoval of fat of the resin nolded article which contains the

t her nopl arivatdsias anwcth e wat & - sodstbl tut el shtvaese and fumusdei- f
necessary, a surfactant and the like is carried out. Further, the resin
nol ded artukstd fuseshisdiviene wanrbediiR§lnAed - dEIFREShdHERRIBANES sui tabl e
for use, by known nethods such as an injection nolding. The_treatnent of
the renp\RANSTL Fulied P Malndy Shessy MRnoBGKE L ERt MAyoBeEE 96| VitF¥h which
contains alkali such as sodi um hydrqxi de and sodi um car bpnate, ,or acids
such as SIAMRAYRGS FUR &fd aCFMIdN @cdd gndi ﬁeFH%‘:ﬁY%%‘én?c?av%ﬂ@( Bh, after

the 14 treatpent of the renoval qQf fat, the st can be transferred to the
el ect r ol LB SH LEens SPmBPHEBSSF‘éﬁ}é,a%%’t EEPRG 1EPRAEHENT Poy an

ocld Contl 216, DEm TV EkooRue 80 €SI ey PAlS)  EILPoETE °
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



adhering strength of a plating layer is unnecessary. After the treatnent of
the renoval of fat, for exanple, a step of washing with water, a step of
treating with a catalyst inparting 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 inparting liquid and the ste e th an
actlvatl%@mPPaﬁﬁda%%nl%en%??ﬁﬁ?%ﬁeo%§W§r TQR$%%§F(N&183' é][?V\fé‘:”oltmant by a
catalyst inparting liquid is imersed, for exanp n a 3g@6 ﬁOCh|OrIC
aci d sol copohypenizabde wifth thesey %ﬂa&ﬁﬁlEr@ﬁFBFﬁde(Eor?B 457 9t*%) for
about I to 5 mnutes at roomtenperature. The treatne t:éy n actlvatlng
liqui d i Bolymesr séthe m@mqﬁﬁjmﬁﬂq%%a&%ﬂﬁ X 5 ng|- ) of
pal | adium chloride (0.1 to 0.3 gl-') for about 1 to 2 m nutes room

t enper at ure. Then gnafted @Q%Mme§S§b§P&PFﬁgb§t831V§eEéFPP8daoﬂPnBW8§ or
twice or nore. As the plating bath, those containing nic
cobal t, annwbkeh- %@b%ﬂqm%QHQnFlRXﬂ(?QﬂﬂTthéslPEeeéﬁgntFE uEPWBoﬁggﬁts such
as fornalln and hypophosphite can be used The pH and te erature of the
pl ati ng bat moapwess| éBt ¥AiFh 2RcREPHAREE WPHltﬁEdkF‘ﬁd“BF HEaE&FQtu ng bat h
used. 15 Wien the plating treatnent is further carried out after

el ect r ol eompphadi ¢rp tain idieat FHIeX B! STONPHIT R SRRATN Hit Fﬁ@popﬁRésCan be
al so added after activation treatnent b¥ an acid _or an d Mode (2)
Pol yani dénbabedprespreganftstyFeRBebYsEf Y@EFnc?ﬂ81§W5FFﬁ§ rgé R ﬁBIded
article of the present invention is,a platin in_nmolded article which
has a nevaﬁaﬁpa?Fﬁé FSVBPunénCPHEa%BFPHCQ SPrgﬂ iegfﬁuﬁblded article

containing a yam de-based resin and a styrene-based re apd the
resin nol ded? r?|%¥%fF%d c?%%?¥“ﬁ5l%%ﬁaﬁ??$ b¥ %ﬁ?% yﬁgrng%ﬂ?reated with

201 d. TheTBBrFAR BLBLREPTREt (Tl GnEBREEr it ST rs T aPN SRR O ol e
asi n whORPRURE R UTG o A1 TOROY dequBe @@F%S%%%t L R a ™ n the
fesin noPud Saho?ie%fé%c?‘s’dpré?%ﬁ%%%%’?—%m% by wel gnt, more

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) 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
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preferably 80 to 2 0% by weight and further preferably 7 0 to 3 0% by

wei ght, and the content of the styrene-based resinis preferably 10 to 90%
by weight, nore preferably 20 to 80% by weight and further preferably 30
to 70% by weight. It is simlar as the node (1) that the plating resin

nol ded article of the present invention is preferably one containing 16 a
surfactant and/or a coagulant in the resin | ded artjcle in, order to
enhance Eh%fgﬁﬁblen@SsFP%n©¥ﬂm6Fl%.b+%¥}nd“ggy%ﬁ?yHQEQEﬁﬁ*%c{%nt and/ or
coagul ant are preferably contained in the resin nolded ariicle by 20% by
wei ght opréfesabheras bgéf@@aﬁm9rc%h%%Pnb% %@pq}xmﬁfF%F@cyﬁﬁﬁbﬁbeweight,
and further preferably contained by 1.0x10"2 to 20% by wei ght. For the

pl ati ng arzenatiol deayhrt iThe WisaHE §rek SAMPQURFe MR 1R &dher i ng
strength (JI'S H8630) between the resin nplded article and the plating

| ayer i scarhpkut grouthdnnble guyrenerthasshgesdn iRPRERTIRLY 8stnt ol ded
article, the kind and thickness of the plating |ayer, the production
process @hdbytweithkeanf mhseppsséarabhveht?okCaf® BYn¥ei9hEs the node (1)
Mbde (3) (Contact-treatment with acid or base) The production process of
the plating reee eleflidedaped speindis amRelpMmaedn Yiveha BARPsOhotin
specifically limted, so far as it includes a step éhere'n fter, referred
to as "baWingt2ttest ARAPCBEHS AR BANAELY SFPMRPRCTRE kLD €& ¥9tng out
the contact-treatnent of a thernoplastic resin mplded articl ith an acid
or base hmi thcheded eire doithior HORERI¥ReLES Whith afse ﬁFéFF&&gng%?mof t he
metal plating step. The under- nentioned {reatnent sﬁgﬁs gag be partially
del et ed andod RABRALYpPRLYAGI¥LEBecaR BeIRIHERSIEXePROGBTBY 1E6P8t afi on whi ch
includes  the contact-treatnent steg W th_an ?cid or the like will be
descri be#iB8REWLOK] AgRSifthe PPANSTRY 16Rer af BPLYRECPKEPRBpI &Btic resin

mol ded article is carried out. Furtheé, the thergaﬁhasthrBes'nn 7 nol ded
article PSPYBERRARIOBY 1ABEIFAGICR S°88SYPEY  sRBpE ERePECRYItaBI e for

use, by known net hods such as an ..nj.ection _ npldi T; t of the
r emov a?/ B oF C?E°£¥?‘?F ed (ﬁﬂslw tﬁ’}J YRR AN éjl%]it}g &}Jéﬁ]‘g%‘%%fo ﬁ% Pch
contai ns _alkali _such .as di_umhydr.oxi de sogl] c ate, or acids
such as ESFF%PFS PEOR cﬁng%ggfﬁgn¥gdaékg.lﬁggfhégggggeﬁ%9€%Veﬁtion, after

the tre%%?%%&o%@1%%% LRl i d-dbailfieaS bR yp2BoRe ehkansker red
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,
polyoxypropyleneglycol,trimethylolpropane,pentaerythritol
dipentaerythritolanuiglycerin;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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to other steps, and an etching treatnment by an acid containing heavy
netal s such as chromc acid which becones a roughening treatnent for
enhancing the adhering strength of a plating |ayer 1is unnecessary. Then,
the contact- treatnment step with an acid or the like is carried out for
the thernoplastic resin nolded article after the renoval treatnent of fat.
As the acid or base not containing a heavy netal w@ich i sed in this
step, anvieyl afebake AARPhYMCH |DWP 053 %n 9 W&R@Fgﬁgﬁpg, and
preferably 4 normal or |ess, nore preferably 3. 5 normal or |ess, and
further pnéfenabpywiBhofaspahinnd exssal Yiarefden conventional ly
desirable that the surface of a resin nolded article,is rqu Fened by an

et chi ng treatMentconkenly atacl e BAesmeRlefyls Ke§A cBh eg Pation, in
order to enhance the adhering strength of a ?Iatin layer.. However, in

the prefwaabresabublefsuprtanesdnt thavesinonoldad %fgﬁéfrli%gs Ctterdfth of a
pl ati ng | ayer can be enhanced by addi ng the contact-treatnent st§£ with an
acid or BAseahbsiney masswigheomasRrr 601 whale Aubs taNGA PeTahl RS t hat
safety at working is enhanced and drai nage treatnent becones easy can be
obt ai nedpernmasabphathenthermmplasid a FestRenPose PREEEERRLY ¢ o}l mple, a
nmet hod of inmmersing the thernoplastic resin nolded article in an acid or
base whi 88 davtsneer dvdhianda thEabr RYeie B Hd - HptPed® BFGES £Het hod of
imrersing it in an acid or base at a liquid tenperature of 10 to 800C which
does not m@gktain a heavy netal for 0.5 to 20 m nutes can be applied. As
the acid which does not contain a heav¥,netal n acid and the |ike which
is selected fFomBigane rasiasmelied articde) of "3‘& BregrPfri YNy 4hd formic

acid in addition to hydrochloric, acid, phosphorjc jd and sulfuric acid
can be ud€dprefermply FIQSS\APER2YBLRY %Bﬁrgsﬁp%‘h aof‘aﬂeodil? PRI base and

the like which are selected fromthe hydroxides of an | or an
al kali edmt ﬁhﬁefﬁﬁlgu@ﬂlgggsﬁmhﬁ$fd} (92{5 §&, tﬁo?ﬁ@%f‘ﬁﬁq gﬁ%%%&% cal ci um
hydr oxi de and magnesi um_hydroxide can pe . .used. e ct-

treat rrentSt§teé‘|§r'T:%i P% é’l‘np&@%{:&ngr 1E¥ETT | k%, thee esgr#ﬁeée,atng ﬁ%ggtogf taWas hi ng

LD VSl oo gD o ALSAA Mol 8468LP) ik LAPRE ka8l ke Step o

washi ng rea an activating l1qu

l(zﬁft Ih\é?:[ ie?anls.s',ti%px') poa.f.%e%isz%?ﬂo?xf i@’aﬁgbﬂge&vi iR YRL&LCERY PRecarried out.
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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the step of treating with a catalyst inparting liquid and the step of
treating with an activating liquid can be sinultaneously carried out. 19
The treatnment by a catalyst inparting liquid is imersed, for exanple, ‘in
a 35% hydrochloric acid solution (10 to 20 ngl-') of stannic chloride (20
to 40 gl") for about | to 5 mnutes at roomtenperature. The treatnent by
an actlvatlng liquid is imersed in a 35% hydrochlor.ic aC|d solution (3 to
5 ngl -' proklkyabeagens eHléPnate( an %H‘@@%}Penijlf%ﬁ-h%ﬁboﬁ){ fonat-® i nut es
at roomtenperature. Then, the electroless plating step is carrl ed out once
or twi genorlyesvethyl enesddydr ethes sid fomatieng abé%”@scteﬁ‘ossé &t ai ning
ni ckel , copper, cobalt, a nickel-cobalt alloy, gold and the |ike and
r educi ng;uigf@rmﬂzc&unlm as iffor mal esntemdsaWplﬁ)hbsqahefenc%mlmnmeﬁfldrhe pH and
tenperature of the plating bath are selected in accordance with the kind
of the amidathng-baelfinssdl fyhabet lta filomiiongurfagtaphs $BCH @st AdOrri ed
out after the electroless plating, an el ectroplate step by copper and the
|i ke camthdialkplaning af BaPoLXQFNREHOIERS S40MS thyranat adind adionth al kal i .
The thernoplastic resin nolded article which is used in the production
process @f dihd queesdmin midntl cvatempr ammoagium Sé‘lttlwerl'fﬁé'ti‘iod'éitci c resin
mol ded article which contains the thernoplastic resin, and further, the
wat er - -soinfislctanissEuabeas aphelkyl fdacanide.ha ROMRIEARRERASHEYE ke, in
order to enhance the adhering strength of a EI ating layer. The
t her noplet8id rae@prlymets@yéme@ékwét ehenygd| eEbey. fFBﬁfO?ﬁo%%t%o%ﬁy known
in accordance with their uses, but in the 20 present invention,
pol yani de [selEdhateiss rﬁCJefi'st%ﬁ?ré??élaﬂhs%ﬁferré%ﬁ (AR ik RRA DA areS| n, a
pol yphenyl ene et her resin (PPE) , phen sulfone reS|n (PPS) , a
pol ysul fPex¥aihylens sa%rrliﬂitadhseéfer‘g #\;arh%'la q&ﬂ %esin or an
all oy thereof is preferable. rtheaééggnnqithegf reS|ns and an alloy, a
re5|namﬁP¥¥P¥¥QQRV%ﬁﬁ?ﬁF§ﬁﬁF % &% h %n aqueous sol ution
and are h rosco&c are rmrefref ab e, i PN @ g 8 cLilog i n which
a satur & ST pﬁ"f?ﬁ\y Ipck CRB’Q i"“el’i?zﬁ'@’f1 ) %E/lor hbre is
preferable articula an,de bas r esi i r he node
(1) o T et fpBRG paRet; sl 'F%n%%-?sr LSRG Tants fch

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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The ol efin-based resin is simlar as the node (1). The water-sol uble
substance is simlar as the node (1). The content rate of the

- thernopl astic resin and the water-soluble substance in the thernoplastic
resin nolded article is 0.01 to 50 parts per mass of the water-soluble
substance per 100 parts per mass of the thernoplastic resin, nore
preferably 0. 01 to 30 parts per mass and further preferably 0.01 to 15
parts pernvaiass.oflfHé & lrRacttamoXhd t he coagul ant may be used in the sane
manner as the node (1). Those having a high adhering strength between the
t her nopl ast i c Thesishamel ¢édthet PEpbingdrentn fekded| axtitt e ayde kdad be
obt ai ned by applying the production process of the  present invention in

t he sane amghtad ckaesiseofikdee plptimpelayeri agd EBenl Het @ddthe DX&SE™ i ch i s
obt ai ned by 21 applying the production process of the present invention can
be appl i dohwtem tvicon cran e suitalily setectsfnercasdine kodeng Mse, anfhough
the plating resin nolded article of the present invention is not treated
with an etaohibey appddtedeo bgranuacises caittailti A§ FEAFPPAEL BF StRAUIMF s
chromic acid, it has a plating |ayer having a high adhering strength.
Further, of roetdniubile centg soeht apra IWIRET acind SBBAER! n? i ¢aARhet al s
such as chromc acid is not carried out, drainage treatnent is easy, and
there is intenidr apmers al apd| ¢xtePYRALYS t he heavy netals. According to
t he production process of the present invention, a plating resin nolded
article havi nfheri gheagnefnagiostPEerR 38 IRF WenPLAS LPAT ABPT 22 2ES esin
mol ded article and a plating |ayer and having a beautiful appearance can
be obt ai rexticleofathe PUREPD iRy entdemvil hbefeir iRedh¥&vissy §TeR: poi nt
in which the aforenentioned plating resin nolded article is obtained

wi t hout cBhre RERAuREiQmPIRGFS Péafﬁﬁrﬂr%?ﬁ%iﬂrﬂ‘ffgltmwsnét aFeP Reh as
chromc acid and by treatnment of a poderate conditjon, in _conparison with
a convent‘?%ﬁé}’l%ﬂiﬁq%ﬁhﬁﬁwa]&?e;nfﬂE?n%Tﬁee]rﬁfb%%d(%é ?llef)lngn%?%) of the
invention are descri bed according to ExamPIes. Exangles 1 1o 88 gorrespond
to the naRd 1%)is @ssippble1BRat 2915239 r2shbi b AW 25" 2 and

e NI NG 1 B AR KT L
22 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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The present invention is nore specifically described bel ow based on
Exanpl es, but the present invention is not limted to these Exanples.
Further, the adherence test of a plating layer «carried out in Exanples and
Conpar ati ve Exanples and the details of conponents used therein are as
follows. (1) Adherence test of plating | ayer The adhering strength (the
hi ghest val ue) between the resin nolded article and a netal plating | ayer
was neastired taendr dfnghet vemdrea hahferfatce thesstept had kestordmpeietredippendi x
6 in JIS H630 wusing the plating resin nolded articles obtained in
Exanpl es toahhe Gobhgaratiess Blatphgss t€R-oh) o€brpostens. asddanfetideng 1) (A)
Thernopl astic resin (A-1): Polyam de 6 (UBENYLON 1013B, nanufactured by UBE
| ndust ri esealtmén)t b &h: afdd yaon thel rtithd UEENYL @Ft20808ycheasif cttamiez by UBE
| ndustries, Ltd.) (A-3) : ASresin (styrene anount: 75% by wei ght,
acryl oni taiilde wh i2h%®ley omeisght yodhdhingABSea tsemt (Sby readwramintthel5% by
wei ght, acrylonitrile: 15% by wei ght, rubber amount: 40% by wei ght) (A-5)
Aci d- madihfeirdthgASE rieagitih O$t wr phet anguhbyed 2% bynwecegggry acryl onitril e:
16% by wei ght, rubber anount: 40% by weight, nethacrylic acid: 2% by
wei ght) (A-6)afAerdthedifeztndBS afedile (=mpvaileodnmbant : £dH%ymmiee ght |
acrylonitrile: 14% by wei ght, rubber anount: 40% by wei ght, 23 nethacrylic
aci d: 6%sabytepighwpshidnd)vwitPowgrpeopyd eneprebitreadIn8Mittaaudatalysd by
GRAND PCOLYMER Co., Ltd.) (A 8) : Acid-nodified pol ypropyl ene resin
(E109H, rmpafradtng dd quidyd, GRAKDePCLYVERsEHNG With)wier Wa esteplabl e
substance (B-1) : Dipentaerythritol (manufactured by KOCElI Chem cal Co.,
Ltd.) (Btzr)eatﬁ@mtuetlytamacbivwamﬂmﬁeﬁa@ywmorménpéan@@ steptd. ) (O
Surfactant (C 1) a-olefin sulfonate: LIPOLAN PB800 (manufactured by LION
Cor por at |0<£n)ﬂa(S@~121)3 wpthawstam cantbefcapsied ity FarBherpothgssiP ol eat e

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

~1l) 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™!) 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 béth, 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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(C-4): Potassiumlaurate (2-2) Conmponents used of Mdde (2) (A) conponent:
Pol yam de (A-1): Standard nol ecul ar wei ght Pol yam de 6 (nunber average

nol ecul ar wei ght: 16,000). (B) conponent: Bul k polynerization styrene-based
resin (B-1) Styrene anount: 75% by weight, acrylonitrile: 25% by weight.
(B-2) Styrene anmount: 60% by wei ght, acrylonitrile: 20% by wei ght, rubber
anmount: 20% by wei ght. (C). conponent: Enul %i on gol ¥meri,zgti on sg}_/rene- based
resin 24 (C 1¥heR y¢hm P atdd@ trPsdaR tudSg AR CREFy FRAF L PRI BU T 2885 Shy
weight. (G 2) Styrene anpunt: 60% by wei ght, acryl ogi trile: 20% QZ wei ght,
rubber afbereleoegsmwilahing; @BPleCyraRdal P XS%%?/eM“%F
acrylonitrile: 15% by weight, rubber anount: 40% b& wei ght . §C- 4%1 Styrene
anount :  30kebgancbghalsaaddeshiafitan actdya thenErgREMeREHBY 28ndGhE: 60% by
weight. (C-5) Styrene anmount: 40% by weight, acrylonitrile: 15% by weight,
rubber apwuen: ad8%lBy wei ght, carboxylic acid amount: 5% by wei ght. (D)
conmponent: Surfactant (enmulsifier) (D-1): Potassiumsalt of rosin acid
(D-2): PYpdesi(am Bodyenifdp-ByseporassnupnfiafEyrenepbased Be8iBf | n

sul fonate: LIPOLAN PB-800 (manufactured by LILON Corporati on%{ 8[}'5}: :

a-ol ef i n sul f Bhatmta timor aRiprabded paticd@ af ddhe By a5sm% &8V F8F4PPon)
(2-3) Conponents used of Mde 83) Test pieces of 100x50l§% n’mogt ai ned by

i nj ecti on s bdRsdnoezrinrol ded adificdia Yoheh 8883 PELAd RY2 LU OREREs shown
in Tables 9 and 10 (a cylinder tenperature of 2400C, and _a _nold

t enper at @ne tife GOTERCKePE GHEJTrethAE BetdrfsabFifhe FREBBLFAPE 2conponents
described in Table 9 are as, described bel ovgﬁ%%(#&: Thercrr%gi)!i tic resin) 25
(A-1): Trdyardde-brROgS rsin 013 FErRARRT B SBRY YRER Lt d.

(pol yam de/ ABS o8 M (5% +erii51aT8 A NEYALSLALE0Y s TRV 3Eh Y bY

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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POLYMER Ltd. (pol yam de/ABS resin) (A-3): Trade name "NOVALOY A1700"

manuf actured by DAI CEL POLYMER Ltd. (polyam de/ABS resin) (A-4): Trade
nane "NOVALOY A2602" manufactured by DAICEL POLYMER Ltd. (polyam de/ ABS
resin) (B: Water-sol uble substance) B-1: Dipentaerythritol (manufactured by
KCElI Chem cal Co., Ltd.) (C Surfactant) (C1) : a-olefin sulfonate

(LI POLAN PB-800: manufactured by LION Corporation) Exanples | to 88 and
Conpar ata verExanmphesanhdf or & Heagsd@pésini O regimhppadphaat FECk®sn is

i ndi cated by % by weight and ot her conponents are indicated by parts by
wei ght orelerlGd pardandey thed githexfinche titemomdplofsta @ladsing haviegh has the
conbination and ratio shown in Table 1 were used, mxed with a V-type
tunbl er, andTheesupehttineaaed/ of tdoaguleint steeprebgrabile rcqEidEd

manuf actured by NI HON SEI KQU Co., Ltd., and a cylinder tenperature of
23000) ti;m cliairegial Indided et icle ript B dovt iwdighgf cbOObeE0x3 mAne was

obt ai ned by an injection nolding machine (a cylinder tenperature of 2400C,
and a MYk £ /A6 dlowta iefeBBYC)L . 0xBOE the 0 eyt welighs, phndifuy tieese carri ed
out using the nolded article as a test piece according to the 26 order of
steps descdidethnelcvmtoimdd aby B. it f g rast royodetsght article. The test
result is shown in Table 1. (Production process of plating resin nol ded
article) (1) Feemrbhal pltagpingf Hfemtin Tied dessarpiicde wds thenwmresgntn a 50 g/ L
aqueous solution (a solution tenperature of 400C) of ACECLEAN A-220

( manuf acitnwertk yn OkbNCa@har mgestrersd th CFIS HEGH0 ) Mehwerm S¥hRWesLn (2)

Catal yst inparting step: The test piece was imersed in a mX aqueous

sol ut i omdiedkuticd et np e nl et dhg A50@r bs siz0 lan AB Hie 85%eb(l Mei ght  of
hydrochloric acid and 40 m /L aqueous solution of Catalyst C (nmanufactured
by OKUNO Pha(Tiec elisipealos tbe. pletdnp resin mohdedsartlylepethekind
activation step: The test piece was imersed in 100 ml /L aqueous sol ution
(a sol utdrh thérmkavessupé e J0RYing 1aysy, BihedirftufiauPreFrES 1Y for 3
m nutes. (4) The second activatjion step: The te i ece was | rsed in 15

. L est
g/ L aquedths sdeucrifohhePsorert o‘rP‘t%}Fdé’r’hPEFesb'f‘lkﬁgCﬁs dire Bgdeubt hydr oxi de

for 2 m nutes. ) \
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 includes a step (hereinafter, referred to as
"contact-treatment step with an acid or the like”) of carrying
out the contact-treatment of a thermoplastic resin molded
articlewithanacid or basewhich 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 resinmolded

article is carried out. Further, the thermoplastic resin
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(5) Electroless plating step of nickel: The test piece was imersed in a
m x aqueous solution (a solution tenperature of 40*C) of 150 m /L of

Chem cal Nickel HR-TA (manufactured by OKUNO Pharmaceuticals Co. , Ltd.)
and 150 m /L of Chem cal Nickel HR-TB (manufactured by OKUNO
Pharmaceuticals Co., Ltd.) for 5 mnutes. (6) Acid activation step: The
test piece was imersed in 100 /L aquequs solutioné%g sol utign

t enper atebded ml%f*STQPtE?mS‘gNB( REAGLRE: 1R &d 9kl @h@%?”%&&@uti cal s
Co., Ltd.) for one mnute. (7) Electroplate step of copper;: The test piece
was i nreigeguitabhepfari ngepab¥ RO hde O FRIChEHR iddhedIESHISE tion (a
solution tenperature of 250C) , and el ectroplate was carried out for 120
m nut es. meBAEPGsi ti on of plating bath) Copper sulfate (CUSO4 * 5H20) : 200
g/L Sulfuric acid (98%: 50 g/L Chlorine _ion (C-) : 5 nm/L TOP LUCI NA
2000 MJ ( manUfhettreatngn O@iNdhehsemayadt PEafat cbs, caxxipd .o Ry @ ToP
LUCI NA 2000 A (manufactured by OKUNO Pharmaceuticals Co., Ltd.): 0.5 m/L
Exanpl essn,g_ﬁ.acbammgaqnaoanﬁaian% Wxkeip| @@n tagl igh @ 1R Ih S USEhidsi ti ons (
(A , (B) and S&) conponents are indicated by % by weight and (D)
conponengodgum dﬁﬁ&&ﬂ%ﬁnééKﬂ§WMFﬁﬁh%ﬂﬁtep@Faﬂ%ﬁ%ﬁ#%%aﬁfq&iﬁﬁﬁccﬁ t he
total of (A) to (C) conponents) which has the conbination and ratio shown
i n Tabl eagideprdysarbonie xaeidi t Hnathet ppesenhbiryenbier ¢ it $%l % neaded
with a twn screw extruder (TEX3 O, manufactured by N HON SEI KOU Co., Ltd.
., a cyl FreeEmeRfpefathe cromovzbed) G oht&i AtERI FREPe THARSELTIR] ded
article of 100x50x3 mm was obtained by an injection nplding nachine (a
cyl i nder tPePpReRIINP Hf ARF0RE S iRIbF 82 tRERp IR AT, BCHF iningyy the

el ectrol ess platin? was carried out usin hthe nmol ded article as, a test
: § %

pi ece acheprU¥netalenguol 39)chxamimrcdtefhifh BECORRE 3 gRU Das
i d i 50 /L | ut| of ACECL - 22 f act db
KNG PREPAERE0E: S SAERneLRa dhE 1R Bi%F REEBER OF) & EIAL BRI S48t ment

step by acid: The test piece was immersed in 100 m aqueous solution (a
sol uti on*BeHpPBFSEGPE*8r 400C) of 2.0 normal hydrochloric acid for 5

m nut es. 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. As the acid or basenot 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 sﬁrface 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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(3) ‘Catalyst inparting step: The test piece was imersed in a mx aqueous
solution (a solution tenperature of 250C) of 150 m /L of 35% by wei ght of
hydrochl oric acid and 40 m /L aqueous solution of Catalyst C (manufactured
by OKUNO Pharmaceuticals Co., Ltd.) for 3 minutes. A plating resin nol ded
article was obtained in the same manner as in Exanple 121 thereafter.
Exanpl es 123 The thernoplastic resin nolded article consisting of
conponenfSRFANEABELCN Y AT 215°WRLE usY S THRF ta tpR4t PAGCFESTh "H%T}H’ertp article
was, obtained according to the steps bel ow. The adherence of the plating
| ayer i sisiiRnGedrapAdnalnagr) trReabhart Hegemss easy ChePecRt i was
imersed in a 50 /L aqueous solution (a solution tenperature of 400C) of
ACECLEANlA-QQIDb(LﬁagHPaetured by OKUNO Pharmaceuticals Co., Ltd.) for 20
m nutes. (2) Contact- treatnent step by acid: The test piece was inmersed
in 5 normal  hE@F¥ ddif drieataeng Ph Sl utStaP t SPpePERTPE Cof 24DBENCA Rk 5
mnutes. (3) Catalyst inparting step: The test piece was imersed in a mx
aqueous BMErBdRI(Ehe sherMerleshperegsin nofdesoertclesin 3@ arid F 35% by
wei ght of hydrochloric acid and a 40 m /L aqueous solution of Catalyst C
( manuf ackafedvhicdegs medr FREEALR caIkeayp metaly cpnt Be 3PP #8fesAPA pl ati ng
resin nolded article was obtajned in the sane manner as in Exanple 121
t her eaf t 8r methgapaf aiPver tiigpte i aha i (Mo a8 it rest Wl ded article
consisting of conponents in Tables 9 and 10 was used, and a plating resin
nol ded &emperatuds obtldl §eds At yhdichgdees tRE siadia ifepoeaYrdie taither ence
of the plating _|layer is,shown in Table 10, (1) Renoval step of fat: The
test pi e€8TwAsSi FRerlcBipntes seAn ¢ *solution (a solution
tenperature of 400C) of ACECLEAN A-220 (papufactured b UNO .,

é S’Iﬁ ¥§$;p?nﬁ%l‘?est

Phar maceut i cah8 & 3cif §13CR foRH PRtEPRE2 P A HEAH A
BhSCS MESphII TSI oll s ASHENS, SRR 38 O LBl of
of SU1 T ULSCLILLEL o AT Bhinl ) G A Shabey O e bE Lt
o s$5h PikbeROEE Sl B e Syt R lpna L
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 treatingwithanactivatingliquid canbe simultaneously

carried out.
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Co., Ltd.) for 3 mnutes. Aplating resin nolded article was obtained in
the sane manner as in Exanple 121 thereafter. 31 coO co "OOMTrF T, T_T
OO0 TW,Co~p~p,0p1 dr LOGO .0. 0:' Co I ~1~ rr LOj Vp I OpO
rCO Mrr'00 /yanChi O 1010 T~ M T\Yl (D:04 T~, 0O)I , TT Co , 1LQU ) rl
vi T/ 100 OMOI1l ., xVVOLONW , ., 00pCCDL~V" T 1.r. CO

The treatment by a catalyst imparting liquid is immersed,
for example, in a 35% hydrochloric acid solution (10 to 20 mgl™?)
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™) 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, 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 like, 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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present invention, a polyamide-based resin, a styrene-based
resin, anolefin-based resin, a polyphenylene ether resin (PPE),
a polyphenylene sulfone resin (PPS), a polysulfone resin, an
acryl-based resin, a cellulose-based resin or an alloy thereof
is preferable. Further, among these resins and an alloy, a
resin and an alloy which has a good reactivity with an aqgueous
solution and are hygroscopic are more preferable, and a resin
and an alloy in which a saturated water absorption rate (JIS
K6911, 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,
morepreferably0.0ltx:30partspermassandfurtherpreferably
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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applying the production process of the present invention can
be applied to various uses in the same manner as the mode (1).
" Though the plating resin molded article of the present
invention is not treated with an etching treatment by an acid
containing heavy metals such as chromic acid, it‘has a plating
layer having a high adhering strength. Further, since the
etching treatment by an acid containing heavy metals such as
chromic acid is not carried out, drainage treatment is easy,
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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The present invention is more specifically described below
based on Examples, but the present invention is not limited to
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 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 URE
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): @ -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)
(2) 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, acrylonitrile: 25%
by weight.
(B-2): Styrene amount: 60% by weight, acrylonitfile: 20%
by weight, rubber amount: 20% by weight.

(C) component: Emulsion polymerization styrene-based resin

24



~[7'Lo) | O :LF)NLO~Ttrt pLO M ~ NNOOC ION. . 11 OH":
OMLONp OCO:" r:T; . 000l OO:NN. . y ~TT(O ~/t ~//] TCODpl p t ,~
t .NILO VI rLn co0;ONLOQt*CGT: X O x LOL10.LOCVM W

(C-1): Styrene amount: 75% by weight, acrylonitrile: 25%
by welight.
(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%
1 | by weight, rubber amount: 40% by weight.
(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) : P&tassium oleate
(D-3): Potassium laurate
(D-4) : & -olefin sulfonate: LIPOLAN PB-800 (manufactured
by LION Corporation)
(D-5): @-olefin sulfonate: LIPOLAN PJ-400 (manufactured
by LION Corpbfation)
(2-3) Components used of Mode (3)
Test pieces of 100%50%3 mm bbtained 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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POLYMER Ltd.
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mane “NOVALOY Al1300” manufactured by DAICEL
(polyamide/ABS resin)
name “NOVALOY A1500” ﬁanufactured by DAICEL
(polyamide/ABS resin)
name “NOVALOY Al700” manufactured by DAICEL
(polyamide/ABS resin)
name

“NOVALOY A2602"” manufactured by DAICEL

(polyamide/ABS resin)

NN L C OCcCa

(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 100x50%x3 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 aqueous 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 agqueous
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 agqueous solution (a solution temperature of
40°C) of 150 m1/L of Chemical Nickel HR-TA (manufactured by OKUNO
PharmaceuticalsCo.,Ltd.)andlSOml/LofCmemiéalNickelHR-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: vThe 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 (CuSO,* 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 100x50%3 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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(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 agqueous solution (a solution temperature of 40°C) of
2.0 normal hydrochleric 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, 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 $ normal hydrochloric acid (a solution témperature 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/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.
Comparative Example 13
The thermoplastic resin molded article consisting of
components in Tablés 9 and 10 was used, andaplating 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 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 aqueous
solution (a solution temperature of 40°C) of 400 g/L of anhydrous
chromic acid and 200 ml/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/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.
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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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Claims

1. 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 conta;ns 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 métal 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 electroiess 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 resin molded 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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1" QMJaCLCLE Ej w ~ 41 As cleared fromTables I to 6, the adhering
strength of the plating |ayer was remarkably inproved by conpoundi ng the
vat er - sol ubl e substance in the resin nolded article. As cleared from Tabl es
7 and 8, the adhering strength of the plating | ayer was renarkably

i nproved by conpounding the surfactant in the resin nolded article. it was
confirnmed that the adhering strength of the plating Iayer was inproved by
provi di M ereieanehethsne s uap t@enit kY anReirbeanspiiaiagialhepvymeatpd

conpari son of Exanples 121 and 122 wth Conparative Exanple 13. Further,
as cl eark®l 1obnraneied opiphar teobhef rexbmrasied Brtidkc 192 in which the
treatnent step of diluted hydrochloric acid (1.0 or 2.0 normal) wth
Exanpl e 123 4usi Ajecoresingaredinyupddaforteiake da¢sonding ntd )olaim
difference in the adhering strength of the plating |ayer was confirnmed. It
was confdsnelerebm the yesimtmehded tdeticlantgmiaing efpuigieny ai | ut ed
hydrochloric acid is also superior in the inprovenent of working

envi ronnesxfachant oardferuat forgeiantr ai nage treatment and the |ike. 42
Clainms 1. A process of producing a plating resin nolded article, wherein
metal platind.i sTberpladipgdt resinhmoidedazet bfle acherdipd ast icdaiesin

nol ded article and either of requirenents (1), (2) and (3) descri bed bel ow
i's incl bedhgqrein hhet ser fpptantiqontading anlefewl sk fier ehdeht & nsed

thernopl astic resin and a water-sol ubl e substance, the step of carrying
out the fewosenldion pobymendzatiem. nol ded article and the step of

el ectrol ess plating are provided in_conbination, and the step of etching
by an acid cént afhenglat Heasesist alclided aptiche |agrarding tohany eopl astic
resin nolded article contains a, polyanjde-based resin and a_styrene-based
resin, the Staler3 tArdyiveeheint Hee reimhagt oRriur of the adhEningl ded
article and the step of electroless plating are provided_in conbination,
and the StEPOER ef@#@sw)aﬁeé}é’?&nc ¢ sy MR lded prierar #rd tha

i ncl Udedn’\et?arl (g agigéef)a%rc?gt%tht)é eglxt_lnpo et'he t her mopl astic resin

7. The plating resin molded article according to any one
of claims 3 to 6, which is used for automobile parts.

8. Aproductionprocess of aplatingresinmoldedarticle,
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 ligquid 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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not ded article with an acid or base not containing a heavy netal as the
pre-treatnment of the metal plating step is included. 2. A plating resin

nol ded article obtained by the process according to claiml. 3. A plating
resin nolded article which has a netal plating |ayer on the surface of a
resin nolded article containing a thernoplastic resin and a water-sol uble
subst ance, 43 wherein an etching treatnent by an acid contai ning a heavy
metal isrhbclearederdbng t® aledmr @spnm Hol wheeredn i the higheRte vallate ng resin
nol ded article according to claim 3, wherein the resin nolded article

cont ai nsofuth dexdrer ing &ceagthahdl HrH&S 300ahetwnen Bhe Tihes il atoildged esi n

nol ded article according to claim 4, wherein the surfactant contains an
emul si fiertibliehand tkedmetal platsionlgyeryner ilfatkifenox6émokies pl ating resin
nol ded article according to any one of clains 3 to 5, wherein the highest
val ue of the Bdhermhegpreoduetdoh p3bEebiB63D)a hipl avebmg t hes irsnel ded ded
article and the netal plating layer is 10 kPa or nore. 7. The plating

resi n noadedcaet acterdicar to ngny comdy g aigfs @ dionsl 03 whe§eiwhitdle i s used
for autonobile parts. 8. A production process of a plating resin nol ded
article, plabinh ctespni sebdefieastipke dfs tuseal ifiny e areiod® pefrtisat of t he
resin nolded article containing a thernoplastic resin and a water-sol uble
subst ance andi2l edt pdlagdngplraisingmoiddddareinbe whihch uhkes tdhenstah of
etching by an acid containing a heavy netal. 9. The production process of a
pl ati ng pésthngolarer anttheesuxctareliofy a redisn mod dethiastticdepri ses at

| east the step of treating with a catalyst inparting |iquid between the
step of coptainhpgtheolymmigie-dhsedt resin sad ass wynetedersed ingsdn,
containing the thernoplastic resin and the water-soluble substance and the
step of whereip| B8 peairngelded anel phodictdiorfricde&sFoMhd ol &N ng resin
nol ded 44 article according to claim8 or 9, wherein the highest value of
t he adhePFRBLEEr ERGR FMEDF PR E e CABEALIRABIr 2R PR IRRERL drt iMA% and t he
nmetal plating layer is 10 kPa or nore. 11. The production process of a

pl ati ng F@EF%eﬂngﬁéd article according to any one of clains 8 to 10,

wherein the ati resin nolded article is. used for autonpbile parts. 12.
A'plating resth miPdeRIAFAPE Eorin diplied 2 TaplE actorftng Ee cih i

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 polyvamide-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 nolded article containing a

pol yam de-based resin and a styrene-based resin, wherein the resin nol ded
article is an article to which an etching treatnment by an acid contai ning
a heavy netal is not carried out. 13. The plating resin nolded article
according to claim 12, wherein the resin nolded article contains a
surfactant and/or a coagulant. 14. The plating resin nolded article
accordi ngfteleimsm2 £, 18/{1e"|’1é$¥leﬂtrhéh§uPPn§€f1§n‘t>f cmt RcAyagddembpsied er
which is used for emnulsion polynerization. 15. The plating resin nol ded
article zegdndinfotte hpybyecidit crafmielponbeny ofple gitiyrene-based

pol yam de-based resin is a PA 6, a PA 66 and a PA 6/66. 16. The plating
resi n nordednadsi 8Pe tac88kdbygweaghly one of clains 12 to 15, wherein the
styrene-based resin is selected froman ABS resin, an AS resin, an

aci d- nmodi fi ed1AS riw plabdngaresioh moddgidf #vtiABS acainding7 toBRy Pingt i ng
resin nolded article according to any one 45 of clains 12 to 16, wherein

t he cont efit cbeimpel potydii.dehisxseda theshhohesgovabud(vs hheneidyieringnd t he
content of the styrene-based resinis 10 to 90% by weight. 18. The plating
resi n nobteengthi ¢FESEOI A metiveammhensesdn peifiad avtiola Andvtdyeei n t he
hi ghest val ue of the adhering strength (JIS H8630) between the resin

mol ded ameteflerdadinge layeralsplit KR§ Pay®eres 10 kPa or nore. 19. The
plating resin nolded article according to any one of clains 12 to 18,
which i's usedlfer Ther 8AB6ARE w%%m@g.edpémbahmwr&v&ew Y 898 ati ng
resin nmolded_article, which canrLses the steps of treating the renoval of
fat of tRA€ craimg Al §edl8rt WBHiehwABcHSEEnE]Tndukopelyd®i ®8Xk&sed resin and
a styrene-based resin; _.and, el ectroless plating, and does not include the
step of etchiff- by RROGEF BieBRTAGHSFOh ARA MR rgEinoldnthapEda€e i on
process of ,a platingﬁresin nol ded _article according to claim20, which

conpr i se¥hiEh emRT 1 Hes fhs) stEpsi b dtienf ing fhg TemardL e fphreF 19 i qui d
bet ween t he,ste of treating the renoyal of fat aqf. the resin pol ded
i or e TEBAROhIAR At S pote it Ot chREBS AP PR AR s ST TH R LR ERE. 1 esi n

d th £ el less,plating., 22. T ' f
ol at i ng ReSPK RBRGEA®eH: TRRFB! Athb RS 10 CP AT D 1. 20 GRBRe TS e
cont ent

QLcEn%e 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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pol yam de-based resin is 90 to 10% by wei ght, and the content of the
styrene-based resin is 10 to 90% by wei ght. 23. The production process of a
"plating resin nolded article according to any one of clains 20 to 22,
wherein the 46 plating resin nolded article has the highest value of the
adhering strength (JI'S H8630) between the resin nolded article and the
metal plating |ayer of 10 kPa or nore. 24. The production process of a
pl ati ng P3FAngpFaedn neldefecankeioleipast vhanyiohesvfvalus nef 2the 0 23,
wherein the plating resin nolded article is used for autonobile parts. 25.
A producd9Bar pRgcHsEensty (JLEtH R3¢ e dietwesindeble ares icl moldkilcdrr t 5cke pr ocess
of carrying out a netal plating on the surface of a thernoplastic resin
mol ded a@Rdcrbetpeprboptating biver ngf Y@skPa not deskerticle, wherein the
step of contact-treating the thernoplastic resin nolded article with an
acid or base 4t Thenkzcdusdignhpaeyeset af mRspilatindedeasnthelpead-treat nent
of the netal plating step. 26. The production process of a plating resin
mol ded aFtiele acecording to aghwione2®f whadhsc@Aptoses, twieesé fpstind
treating the renoval of fat of a thernoplastic resin nolded article,
carryi nPrREiRGerespht arelded aaneitlei i wedcior crutmasdi whipErdoes not
contain a heavy netal and plating, and does not include the step of
etching by arfZaci & ReRAuE HiemproReasyiepdlat izg ra¥in prddedtamni qgreocess of
a plating resin nolded article according to claim 25, which conprises the
st eps of%"nigRis yProsessrdarryfingouiph e tdlkepiepliagtar thesiur fadaed
article, carrying out the contact-treatnment with an acid or base which
does not°%6‘nF£PﬁmSPﬁé§WCnﬁ%ﬂl} molded agtirle te paeduget the miarting | i qui d
and pl ating, and does not_include the step of etching by an acid
cont ai ni?fgsg drarhicley wherete theowker iafncprbeetstoeahipg dtieng resin
mol ded grticle according to any one of clainms 25 to 27, wherein the
concent rAtFOCREE I QAFF R ’?ﬁi]s‘%leq PEHE 1R it amAdiih@rokase mot
cont act - f r eat ment wi th the acbi?g Qr base which does not contain a heavy
metal is 1ess tHEh 2 A amet?e. 1PndnhlBa68t #Bnthe Rt i Eeiatdig resin
nol ded éﬂéiﬁééaé¥§¥gégl1 to any one of clains 25 to 28, wherein the step
e

of carrying ou co tt®Rreatnment with the acid or base which does

o e R B S B P IALLLY LI RRLGEL e
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 rlating, 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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does not contain a heavy netal. 30. The production process of a plating
resin nolded article according to any one of clains 25 to 29, wherein the
step of carrying out the contact- treatnment with the acid or base which
does not contain a heavy netal is a step of imersing the thernoplastic
resin nolded article in the acid or base at a solution tenperature of 10
to BOOC whi ch does not contain a heavy netal, for 0.5 to 20 m nutes. 31.
The producti of8 pr F&esprofugtppat Prigeceesi af nal pleat ing tied im avzlbieti ng to any
one of clainms 25 to 30, wherein the acid which does not contain a heavy
met al i sa5EleéeedCEPHRInd i G oniec oficrdaiphodPphy i29 ,acihkresiod fthwei ¢ aci d
and an organic acid. 32. The production process of a plating resin nol ded
article geBesatngtionapf anacdid orabase2int th80stephafeicardyingase whi ch
does not contain a heavy netal is selected fromthe 48 hydroxi de of an

al kal i nbhal contaat atked tmeyay twi tlettdle a33.d Bre bpsedubtichn dpescass of a
plating resin nolded article according to any one of clains 25 to 32,
wher ei n €pRtaiheanbpteytinetalesin Iudsddthaar t4 alogmadnt ai ns a wat er - sol ubl e
substance. 34. The production process of a plating resin nolded article
accordi ng to ¢ty Ghe pfFodhatien2B5rooesds, ofiherElat ire redior mydldsti c resin
mol ded article contains further a surfactant and/or a coagulant. 35. The
product | ®Rtpedeexecording|tst jamy poei afnoladms 25 tticc|28 , achereiimg the cl ai m
34, wherein the surfactant includes an enulsifier which is used for

enul si onSpeP Wiefazayinmoutaherpenpaotutreatmenbydsd e acpkbart bgseesi n

mol ded article according to any one of clainms 25 to 35, wherein the

pl ati ng YRifh dassieataeentedin pabeayie netgeds a step of imwmersidietheg
strength (JIS H8630) between the thernoplastic resin nolded article and
the net aFRerBePIRS i resdm molked élrtﬁfﬁgé. ig7thertpcigt edubrisenwpigbess of a
plating resin nolded article according to any one of clains 25 to 36,
wher ei n $98® PPLIFIREFES i MAV¥ededdlicle i s used for autonobile parts. 49

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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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 32, wherein the
thermoplastic resin molded article contains a water-soluble
substance.

34. 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.

35. 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.

36. 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 iayer of 10 kPa or more.

37. 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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