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Cuzo + H,0 = Cue + Cuz* + 20H

Thus, 5 mg/l of cuprous oxide (Cu,0) was added toa plating solution and the presence of deposited de-

50 composed copper on the bottom of a beaker was observed after 5 hours’ plating for evaluating the stability of
plating solution.

Adhesive strength to a dry film was measured as follows. After the pretreating plating shown in Table 1,
the laminate was subjected to the laminate pretreating steps shown in Table 2. As a pattern for adhesion test,
that shown in the attached drawing was used. After solder plafing, the state of lines of the pattern was observed

&5  using a microscope. The number of normal lines among five lines was counted. the evaluation of 2/5, for ex-
ample, means that 2 lines are normal among 5 lines. The evaluation of 5/5 means that there is no flying nor
bending of the lines and adhesive strength is exceilent. In the drawing, the numerals mean a line width and
a line distance (line width = line distance, in um).
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copper with | ess plating deposition stress. 25 When L-arginine and a
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to a dry fIshmnmmeammedfmesivek&éammabérmwehehmﬁﬁmam ng plating shown
in Table 1, the lam nate was subjected to the lamnate pretreating steps

shown I n Takamples As a pattern for adhesion test, that shown in the
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patt er nssvas okrsabsctraiess Sépper platiigagiution was preagedbe add¥ig 30 mohdf oo - difyridvbanddi5 ma ntls
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45  resulting plating solution.
Plating deposition rate, plated surface appearance, solution stability, and mechanical properties were
shown in Table 3. Results of adhesive strength to a dry film were shown in Table 4.

Example 7

An electroless copper plating solution was prepared by adding 0.5 mg/l of L-arginine and 3 mg/l of potas-
sium ferrocyanide to the essential components mentioned above. Electroless copper plating was carried out
using the resulting plating solution.

Plating deposition rate, plated surface appearancs, solution stability, and mechanical properties were

65  shown in Table 3. Results of adhesive strength to a dry film were shown in Table 4.
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pl at ed SiTRE: i solution stability,: and machani cal pr operties
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properties curiparative ©dinple2 Tabl e 3. Results of adhesive strength to a dry
filmwere shown In Table 4. Exanple 7 50 An el ectrol ess copper plating

sol uti onswas An apamiess doppeaplating sphiliorbwasprdparedl by adeding Bonglof aadidipyridgl) /5lmga fof ferd-as -
si um f er r ocoyanideched 0.6 mghef riagiarinette the essentislanmprngntsmertiored elbve [Eteotmlesi-toppsr plelings s
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Pl ati ng deposPialingrdepasitien raje| platecisusfagef appearanps) eelutiam stability, @hdimpahanicat proerties wereand
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strengtH”to a P[ filmwere shown in Table 4. 4
Comparative Example 3

An electroless copper plating solution was prepared by adding 30 mg/l of a,a’-dipyridyl, 5 mg/l of ferro-
cyanide and 0.5 mg/l of 2-mercaptobenzothiazole to the essential components mentioned above. Electroless
45  copper plating was carried out using the resuiting plating solution.
Plating deposition rate, plated surface appearance, solution stability, and mechanical properties were
shown in Table 3. Results of adhesive strength to a dry film were shown In Table 4.

Comparative Example 4

An electroless copper plating solution was prepared by adding 30 mg/l of a,o’-dipyridyl, and 25 mg/l of so-
dium cyanide to the essential components menticned above. Electroless copper plating was carried out using
the resulting plating solution.

Plating deposition rate, plated surface appearance, solution stability, and mechanical properties were

55  shown in Table 3. Resulits of adhesive strength to a dry film were shown in Table 4.
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to a dry fil rnslecholess spprespating solutipnwaspragared bygdding 30mgf pficey-giewridyl 6%!‘“9@?%% ng
sol ution mitlrg;g a@,r;g‘.?,"'!ﬂ’%e”@ merfiopssapovsy Elegiroless;cpRpes RIRHNG w5 cgetied,pit psing:the
L-ar-. gPni freulingaatin ,HHWi of . pot assi um f errocyani to th '
conponent s r'ﬂt'PQ);F?QS'tQ ‘f&% plaEB_éE’%%F%@“dFS sali é"rs;1 E%{.Fad "f\?v?aagﬁgir%&’%@%f oyl
usi ng t he FRAYRn Table 3. Resylts pfndnesive ytieagih tog diy fim werg shea M 8% *r at e, pl at ed
surface appeara S sql tion stability, and nmechanical properties were 15
shown 1 TaBPed YeEE@BFES of adhesive strength to a dry filmwere shown in

Tabl e 41" Exanp| iz‘k(?es@@opﬂr %E,ig%z A waOptElareddy #dding 30 MG of blaQipWIEYS ardlsRATGESS- DY

addi ng 30 gRfim Rirodafidetht omponknts Hehtiohdd abova! Eleckless@bpper atingiWasbaried D/ |
of pot assi Y.Bh&the resdithg pldfinglsButhe €ssential conponents nentioned above.
)

El ectrol ess Goigiing Pdith, MatedRErfd28 bppeSiEndeSolutisn shbilityl Endrrishinichipgpppitied wete)
sol uti ogs  BhownlinMable 8ReSII biGidhdsRé Strength Risaily SimwerGRowRPRBIBANCe, sol ution
stability, and nmechani cal properties were shown in Table 3. Results of
adhesi ve stcompgitie Bxampledry fil mwere shown in Table 4. 25 Conparative
Example 1 An el ectrol ess copper plating soiution was prepared by adding
30ng/i of a, aeveticimjess dopper psting/splutish wamnreparsd byraddiag BQmy/koh.aedinyridy! and § maf, pfirhoy ¢

t Ri.our e2 t datifedo theseseniiahtomponiepis menfioned abpite; Elpairgloesisornsr Plating Wasstapried oyt ypipihe

pl ati ng wagesdltingplaticg solytionysi ng t he resul ting plati ng. solution, 30

Pl ati ng deposhiating denositian ratp)| gF“ﬁ%FPFBRPé’aﬂ‘?_%%*‘%'h i 'tYS_g;rdef‘?"B?F'?'tpé?ﬂeT"F’f Y™ and
mechani cal spawspneTeble d<Regjte of adhesive strenatirinf 4 g!“ pndn P8 dihesi ve strength
to adry filmwere shown In Table 4. Conparative Exanple 2 35 An

el ectroPess copper plating solutioﬁahbsngrepared'by addi ng 30 ng/| of

a,a -dipyridyl, 5 ng/l of ferro- cyanide and 0:5 ng/il of rhodanine to the
essential comp i ss—copper—ptattrg—was
carried out uging the resulting ElagLng sglution. Preeahingepimeétijon rate,
plated gyrface HBpearance, sBFGEFEATLPEALPFPPY, and nmechéminhl properties

were shown In 3. Resul+t-s—ef—adhestre—strengtirto = dry fitTmwer e
shown i n Tabl Co ELQBEVélEéﬁ |l e 3 An el ecit rol essgcopper pl ating
sol uti on was d bggad rng 30 ngli of ac-dipyridyl, 5 ng/i of] ferro-
cyanide and 0.5 go/i ofwﬁégghgagggﬁeﬂggt hagel e to] the esgential clonponents
menti onegl above. “El ectrolesS 45 copper plating was| carried out usijng the
resul ting platfng so] ut yaeniRyal/ike daeesi tion rate, plated surface
appearance, sojution|stability, and nechanical properties were shopm in
Table 3. Resuls4of pdhagiméaisir pegishlifata dry filmwere ghown In fTable 4
CoRpar ati ve Expnple #
“ 5 Washing with water 1
6 10% H,50, 1
7 Washing with water 1
45
8 Predipping (PD-201) *2 3
9 HS-201B *3 | 8
g0 10 Washing with water 3
11 ADP-301 *4 -3
12 Washing with water 1
55
13- Electroless copper plating 30




1

50 An el ectrol ess copper plating solution was prepared by adding 30 ng/i of
aae-di pyridyl, and 25 ng/i of so- d] cyanide to the essential conponents
ment i oned above. El ectrol ess copperE%P%F¥ﬁ63%as carried out using the
resulting plating solution. Plating deposition rate, plated surface .
appearance, solution stability, and nmechanical properties were 55 shown in
Tabl e '3. ResuMP&§edf adhesi ve strength to a dry filmwere shown In Table 4.

EP 0 378 407 Bl Co i 5 A | ectrol | at.i

sol uti on_was prepar gr %hégaﬁgng%f?@??go%‘g‘i&{fﬁﬁiéﬂ%%gﬁrﬂfpefgs I n/I of

lac, tonftrile to the essential cmp nﬁ‘g}%?fg&;}}f% \ie.COEI eci‘ttrdql ess
ing p

copper plating was carried out usi'ng t resu at'i ng Joluti‘on.

Pl ati ng deposition «hat ePrghgkg\%%ayqﬁg.c ?gpgeaﬁ&{ﬁ?%é%{d%,st ability, and

mechani cal properties were s in Ta €sive strength
to a dry,filmwere shown in Tabl epdetfoiPingt 1 ¥dufaafed @XeckiARss

el ectrol ess copper plating solution was prepared by adding 30 ng/l of
a,ce-dipyridyl and 5 ng/l of po- pdasing (wfdodyrHikadn tChendszdAnt i al
conponent s mentioned above. El ectrol ess copper plating was carried out
using the resulting plating solutfon, P&t} ng deposition rats, plated’
surface sappearance, solution stabilit and nechani cal properties were 15

shown in Table 3. M8sul ﬁ§‘8f)1§dhe§ﬁ?é¥i§ﬂﬁeﬂﬁt?ll%%t@JfR%F fG9RASKr e shown in
Tabl e 4. Conparative Exanple 7 An electrole copper, pl.ati sol uti on was
prepared by adding 30 ng/| of a, chﬂFb’Wi &?géan%ﬁPSH Ghiys ¢ dani ne
to the essential conponents mentiﬁned E@Vf El ectrol ess copper plating was
carfied %ut using the resulting p 3tfn§ blution. Plating deposition rate,

here shown i n Tab ot REEPPAY of RENRRES Aol SO IR NAGE! GRIEPTL oo

shown in Table 4. 25 by Hitachi Chemical Co., 1Akl § 1 Treating
time No., | Pretreating steps (mn) 1
CLC-201" *1 60C 4 35 2
Washing with hot water 2 3 Washing with
wat er 2 4 Ammoni um persul fate
2 40 5 Washing with water -
16 30 10% H2So4 17
Washing wth water 145 8 Pr edi ppi ng
(PD-201) *2 : 39 HS-201B *3
8 co 10 Washing with water
3

35

40

45

50
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1 1

11 ADP- 301 '*4 .5 12
Washing with water _ 1 55 13
El ectrol ess copper plating EP 0378 407 B1 30 6 EP 0 378 407 BI

Note) *1: CLC-201: C eaner conditioner for degreasing 6 K. ..-

(nfd. by Hitachi Chemical Co.,  Ltd.) *2: Predipping (PD 201):

Hydr o-'extracting, 10 Table 2 Pretreating liquid for

el ectroless plating (nfd. by Hitachi Cﬁen1cal Co., Ltd.) 15 *3: HS-201B:
Cat al yst _of el ectrol ess copper plating (nfd. by Hitachi Chem cal Co., Ltd.)

*4:. ADP?301: AdResion acceleratlng agent (| qT by H tachr ¢hemcal Co.
Itd¥T 25 30 3WNaD| 45 50 55 BtepskEP 0 378 407n$ %ﬁ {Note |
St eps Treating tine Note 10 ting bretregﬁlng
step *5 2 El ectrol egs copper pl ating 30
3 Washjng vﬁn th heRlating pretreating step 15 4 = \shing \7\‘/i5th hot
wat er 2 Elecéféiess c%pper plating 30
3 Washing with water 1
15 4 Washlng with hot water 2
(50-60°C)
5 Rust preveﬁtion treatment 2
. 20 6 | Washing with water 1
7 | Washing with water 1
8 Washing with hét water 2
25 (50-60°C)
9 Drying (85-90°C) 20
10 | Laminating (4 kg/cm?) ' - *6
® 11 | Baking - *7
12 Development
35 13 | Electric plating 42 *8
14 Solder plating : 12 *9
~ _ Note)
*5: Steps shown in Table 1
*6: Preheating at 50°C
® *7: Light exposure amount
upper stage 75 mJ
5 lower stage 65 mJ
*8: 3 Aa/dm’
*9: 2 A/dm>
55



5 Rust prevention 'treatnment 2 20 -6 Washing with water
17 Washing with water 8 Washing with hot water
2 25 : (50- 6055)0358“7ér1yi ng (85-900C)
20 10 © Lam nating (4 kg/cn®) *6 30 11 Baki ng
*7 12 Devel oprment 35 13 El ectric plating 42
*8 14 Sol der platipg 12 _ *9 Notle) *5: Steps
shown in Table 1 *6:[Prehedgii ng at 500C 45 =7 Li ght lexposure
anount upper stage 7p | gwer stage 65 m) *8:f 3 A/dnR2 *9: 2 |A/dm2 55 8
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In the following Examples 11-13 and Comparative Examples 8-10, there were used as essential compo-
nents 10 g/l of cupric sulfate pentahydrate, 45 g/l of ethylenediaminetetraacetic acid, and 3 mi/l of formalin
(37%) to adjust the pH 12.50 (at 20°C). Electroless copper plating was carried out using a plating solution at

55

a liquid temperature of 70°C for 1 hour with a plating area of 1.0 dm?fl.

Mechanical properties were measured as follows. That is, a stainless steel plate was subjected to a sen-
sitizing treatment for 5 minutes using HS-201B (mfd. by Hitachi Chemical Co., Ltd.), washing with water, fol-
lowed by activation for 5 minutes using an adhesion accelerator (ADP-201, mfd. by Hitachi Chemical Co., Ltd.).

12



sst dex~a 3T ~IwJIUX 50 In the follow ng Exanples 11-13 and
Conpar ati ve Exanples 8-10. them were used as essential conpo- nents 10 gAl
of cupric-sul fate pentahydrate, 45 E@’I %?Wt%yl enedl am nettraacetic acid,

and 3.m | of formalin (37% to adjust the pH 12.50 (at 20C). El ectroless
copper pl atAftagvasking withwatee @lectoless coppey plating was candied outi teigiveomplated iR of25|umge B¢jum
tenperaturéhid 70C for 1 hour with a plating area of 1.0 dnl|. Mechani cal
properti es weFlengation Sbhofniptedsilng wasimeagured Py\ppeling she Pl&“ﬂf"&‘if'ﬁ!“élﬁta@l“’éﬁe '3&90 aittipg s
subj ect ed tthe piatesifiim ingisizp of 19 gum widegnd 0% mm lond 1 iye f eAmBle 9,69 ‘ﬁ‘ﬁ

by Hitachi ttefeeseyriag “*US“"'E'PH“ "%WPWW["I@M‘[’&"S“%SB?“ UW@'H“ pd chubl s

acturvat i on #769 & 1AM ‘ga 241-2dhes ace or ( ADP- 201, m‘d by

H t achi Chem'Eaa?"e&e"gtth tgd ‘Zasme dldefgrf'ggtﬂ(é# After washing wth

wat er, el e%gol e_ﬁs copper pI ating was carried out to give a plated film of
25 prn Lo i h|ck El ongation (% of plated filmwas neasured by

peel ing 't he pm. cﬂﬂ‘ ‘ﬁﬂ‘ﬁgﬁ aﬁsm ﬁtasmg thg oF potsblinh toRtGoybfidh sk &5 €
filmin a botd. BibiBiess c%?dipﬁklﬁm& WadQ@rried out
measur ed, frlg'png'sBiuton. L Ne Measuring using a tensiloneter (nfd. by
Toyo Bal dW' n i |ﬁ’ontr§5‘Tla Gsﬁ'ﬁ@@ﬂ)p@éranbe [¥IShgktich and fnsib BFdhgtel were shaWnGiETatle 15
mm refqirigdg to JI S Z 224 Tensil e strength of plated fil mwas neasured
referring to JI'S C6482. Exanple 11 10 An el ectrol ess copper plating

sol uti on wesapslemar ed by adding 5 ng/l of potassiumferrocyanide and 0.5
ng/| of L-arginine to the essential conmponents nentioned above. Electroless
copper pl at i ngn electrolessrcoppecilating soluiionwastpreparedby Adding1@05ohafitof pajasaityn fermogyanide and
Phat i ng 2ele (NSimgi ofL-arginies to e assentiaknampaenerts mentioned sbave: Eleskalnsyeappes platingvas eayied| o
strengt h weutusish thamesulfingigtingsolution. 5. Exanpl e 12 An el ectrol ess co

pl ating sol ut Platingviepssifinageplated syrfageienpprianye. olongaton ang fengie reatn M’ﬁﬁeﬁg‘m“d‘b—ffa’ﬁi de
and 20 0.05 ng/l of L-arginine to the essenti al conponents menti oned
above. El ectrol ess copper plating was carried out using the resulting

pl ati ng ZolB¥PRIH13 Pl at i ng dep03| ti on rat e pI ated surface appearance,

el ongati on an tenlle Stre t

o ect ol ess z% Mot oyt et b
pot assi umf oo arg| n| ne e e sent Al conponent s
ment i onggl ? &:%X:&l tg%ﬁié 9&]‘%& a@kﬁgﬂcgglo\‘i@a%orpﬁﬁ Hnﬁﬂ sfdbthWale oW 1€ Table
resultlng sol ution l'at1 ng deposition rate, plated surface
appear ance “el ongat lon and tensile strength were shown In Table 5.

Conpar at i vegdmpardive Exsmpies An el ectrol ess copper plating solution was
prepared by adding 10 ng/l of sodium cyanide and 0.5 ng/i of thiourea to

t he essafti al AfG63rOIBSThFperfidlihg SolGch vail piéparedly @ddingallo @l ofsadiynecyapdecdnd 0.§ mghef
carried outthidaredng telt@sential components mentioned above. Electroless copper plating was carried out using the

resulting plating solution.
Plating deposition rate, plated surface appearance, elongation and tensile strength were shown in Table

.\_./’. 5.
Comparative Example 8
An electroless copper plating solution was prepared by adding 30 mg/l of a,a’-dipyridyl and 0.5 mg/l of 2-
mercaptobenzothiazole to the essential components mentioned above Electroless copper plating was carried

45  out using the resulting plating solution.
Plating deposition rate, plated surface appearance, elongation and tensile strength were shown in Table

5.
Comparative Example 10
i .

An electroless copper plating solution was prepared by adding 5 mg/l of sodium cyanide, 30 mg/l of a,a'-
dipyridyl and 0.05 mg/l of 2-mercaptobenzohiazole to the essential components mentioned above. Electroless
copper plating was carried out using the resulting plating solution.

Plating deposition rate, plated surface appearance, elongation and tensile strength were shown in Table

§5 5.
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resulting plating solution.

appear ance,

Pl ati ng deposition rate'
tre th mere shown in Table 5. 40
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el ongation and tensile
Conparati ve Exanple 9 An el ectroles 983
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and 0.5 ng/|

plated surface
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0™intP - - Yl ® ™0 oM o 40 As nentioned above,
t he deposited copper otg: ain ¥ using the el pctrol ess cdpper pl ati ng
solution is dif- ficult to overed by an okidizing film Thus, even If
the el egdrol ess copper 'pl atf sohtttt+or—is—appted—to—tig 45 primary
panel electric copper plati m titing procesp wherein afdryfilmls
directly | am nated wi thout c_hgm’ cdl and nechapi cal polishing, the
adhesi veness between the dgposited copper andjthe dry fillmis excellent.
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As mentioned above, the deposited copper obtained by using the electroless copper plating solution is dif-
ficuit to be covered by an oxidizing film. Thus, even If the electroless copper plating solution is applied to the
45  primary panel electric copper plating-omitting process wherein a dry film Is directly laminated without chemical
and mechanical polishing, the adhesiveness between the deposited copper and the dry film is excellent. Fur-
ther, no plating blisters take place and the plating solution is remarkably stable.
Moreover, when the electroless copper plating solution of the present invention is used, there can be ob-
tained plated films remarkably high in ductility and excellentin mechanical properties. In addition, printed wiring
50 boards obtained by using this plating solution are remarkably excellent in connection reliability.

Claims

& 1.

An electroless copper plating solution comprising a cupric salt, a copper complexing agent, a reducing

agent for copper ions, a pH adjuster to adjust the pH 11.80 to 13.00, and L-arginine and at least one of
a,o’-dipyridyl and a cyano complex compound.
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As mentioned above, the deposited copper obtained by using the electroless copper plating solution is dif-
ficult to be covered by an oxidizing film. Thus, even if the electroless copper plating solution is applied to the
45  primary panel electric copper plating-omitting process wherein a'dry film is directly laminated without chemical
and mechanical polishing, the adhesiveness between the deposited copper and the dry film is excellent. Fur-
ther, no plating blisters take place and the plating solution is remarkably stable.
Moreover, when the electroless copper plating solution of the present invention is used, there can be ob-
tained plated films remarkably high in ductility and excellent in mechanical properties. In addition, printed wiring
50  boards obtained by using this plating solution are remarkably excellent in connection reliability.

Claims

55 1. An electroless copper plating solution comprising a cupric salt, a copper complexing agent, a reducing
agent for copper ions, a pH adjuster to adjust the pH 11.80 to 13.00, and L-arginine and at least one of
a,o’-dipyridyl and a cyano complex compound.
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3. A solution according to claim 2%@#?%5%% L-arginine at a concentration
of 0.05 to 50 ng/l and a,a'-dipyr- idyl at a concentration of 5 to 100

mg/ | . 5 4. 2A Asblution agording terctaimtcomerising swardigyrid¥hnpr i si ng a cyano conpl ex

conpound. 5. A solution according glajma conprisi z L o -
concent r at iSonAgPutgn g0 'Q? 'gﬁ"’éﬁﬁg n%?hg RS 2 se %%%ﬁoe"!?f @é)%%guu'ﬁ@ agé a’g' dipyr
concent r at i on ¥ $°%E° °§H mgAl". 10 6. Asolution according to claim4 or
cl ai m 5 conpr h\%hl&ﬂnﬁécokﬁ?&tdaﬂpﬁcoﬁhﬁmambﬁﬂpléimm_ sel ected from sodi um
f emw0Ocyani de, potassium ferrocyani de, sodiumferricyani de, potassium
ferricyani de, Agolitanatdring idainet @nansing ¢-asgininesbal canpentration offf:094e S¢mg/l and tha cyano

sol uti on accowaihphex coropoghdt ecdncentration off.09do 3 mgh. di pyri dyl and a cyano conpl ex
compoun '5 8. A solutjon according to clai conpri si L-ardinin a
concent S%t 8 Agplutien geording B&talm 4o ?aiﬁgﬁ%{“ppﬂ?@%%%efﬁm B:ﬁ ﬁ%‘%’%@a _ecte%sgi iS
to 100 ngA anﬁ?‘t%fe%%'ﬂ :’%Eﬂtﬁ? e e(:'gﬁﬁ'&ffh BN CeRt ALl on X Bﬁato 30
mg/. 20 9. AJKIRARUIR AATEEMURNEPYS % aim 7 orclaim 8 conprising at |east
one cyano GONlsitioh 3B08RING $ cufth £ 6dnPrsifg/oUaBRidyI4na 4 GaridGhifa dmpoupat assi um
ferrocyasi de, sodiumferricyanide, potassiumferricyani de, potassium

ni ckel cyanisle Asoitionactording ki dainocampesingd.-argisine atjs eoncsintration of| 0,06 o) med.coat dIPyrigvlt o
any one of cl atarsongentratiod ofl Sto dPGxng/ranH theyario gompiey. comppupthata poraeatraion.gh 8.09 to 30
Losung fOr di engdtrom ose Kupferplattlerung, dadurch gekennzel chnht, daM sie
eln Kupfer(ll)-Salz, ein 30 upf er konpl exl erungsm t t el |

Raclukt | ans it { tASpulanBoR ;f@ﬂawgﬁg'%?mw' ﬁ%EﬁfséPng%@m%%éﬁ:%%; heslectad rom

| ung des pH W& '%;H%ﬁ"a ddB‘ﬁa g Terrocyg ey R R G T Pand M ndes er’lg el nes
von aL, a' - Di py| e R0C e ré'tsnsgﬁ'orrpl exver bi ndung enthilt. 2. Losung
nach Anspr ugh uLem%dfdﬁdﬁ'&c&Ri&ﬁW%ﬁéma&ims R isbierabssplatingi pyri dyl enthalt 35
3. Losung nach Anspruch 2, dadurch gekennzel chnet, daMsle L-Arginin in

el ner Kdhzentration von 0,05 bis 50 ng/| und a,c'-D pyridyl in einer
Konzent r at | mitentarispbidhes 100 ng/i enthfilt. 4. L8sung nach Anspruch 1,
dadurch gekennzel chnet, dal sie el ne Cyanokonpl exverbi ndung enthalt. 40 5.
Losung nach. Ansgung @in dié stratdiabe Kopferpletierunyz deaduicn gekennzglchnet, dab sig el ikupfer(I)-Salaieifer
Konzent rggt | on Kepfarkbm@édieningsniieel, eig Reduldionemits! fir Keypierienen #ipipE-Einstelingeniiebzr Binsthner
Konzent rat i on lwgdepHoertss guf 3080y 13,08 HcH sArginin grid minslesteng einegan ar siPWdHun e
5, dadurch gokeyampkempiexyrebindupggthalti o i ndest ens ei ne Cyanokonpl exver bi ndung,

ausgewahlt aus Natri errocyani d, Kali r ank g ' erricyanid,
4S Kal furtCging P%%gq?pfﬂcﬁia fyrg g"@f"!‘{/ﬁfﬁﬁl %ﬁgﬁgﬁ\g?ﬂéﬁ%ﬁﬁ%pr ussi d,
enthilt.a57. 3 LQJURE nBRARspILR B! sadichlgekeiidéithnet, B4l DAt I éhier Kéh2bhtrétiod von 0,05
a,a -Dipyri dylbag-aogngﬁui@a,@m&uyl il SR Keng¥raliin VNS Bs WDinipAledthalt8.  L8sung nach
Anspruch 7, dadurch gokennzel chnot, da sale L-Arginin In einer

Konzent r at i 4n Lbeung BadhPnéringh 5 0iadayeh gokennzeldbnet, da gipjeinp Gyaapkomplexysiinding eathilion
voh-5 bis 100 ng/| und die t%\/anoko Iexverb{,ggﬁurj I n._einer Iéonzn%g rati&&

i s ch h.4, dadurch gekennzeichne sie’L-Arginin in einer Konze on von
von 0, 05bi s bis m‘gﬂ urﬁ?:igﬁ yanokomplexverbindung in einer Konzentration von 0,05 bis 30 mg/l enthait.

6. Losung nach Anspruch 4 oder 5, dadurch gekennzelichnet, daR sie mindestens eine
Cyanokomplexverbindung, ausgewshit aus Natriumferrocyanid, Kaliumferrocyanid, Natriumferricyanid,
45 Kaliumferricyanid, Kaliumnickelcyanid und Natriumnitroprussid, enthéit.

7. Ldésung nach Anspruch 1, dadurch gekennzeichnet, daR sie a,a’-Dipyridyl und eine Cyanc-
komplexverbindung enthéit.

8. Lbsung nach Anspruch 7, dadurch gekennzelchnet, daR sie L-Arginin in einer Konzentration von 0,05

o0 bis 50 mgfl, a,«’-Dipyridyl in einer Konzentration von 5 bis 100 mg/l und die Cyanokomplexverbindung in
einer Konzentration von 0,05 bis 30 mg/l enthait.
9. L8sung nach Anspruch 7 oder 8, dadurch gekennzeichnet, daf sie mindestens eine
Cyanckomplexverbindung, ausgewshit aus Natriumferrocyanid, Kaliumferrocyanid, Natriumferricyanid,
56 Kaliumferricyanid, Kaliumnickelcyanid und Natriumnitroprussid, enthalt.

10. Verwendung einer LGsung nach einem der Anspriiche 1 bis 9 beim stromlosen Plattieren.
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9. Losung nach Anspruch 7 oder 8, dadurch gekennzel chnot, ,
m ndest ens ei ne Cyanokonpl exver bi n%g(r}%.’ @H%qewahl t aus Nat ri arm lwum”ml " I“I
Kal | unf errocyanid, Natriunferricya % Kal i unferricyantd

Kal | ummi ckel cyanid und Natriumitroprussid, enthfilt. 10. Ver wendung ei ner
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