COVPCSI TI ON FOR TREATI'NG COPPER OR COPPER ALLOYS 4 caT5; g
DESCRI PTI ON . BACKGROUND OF THE | NVENTION Field of the °

| nventi on The present invention relates to a conposition for &%
treatment of surfaces of copper or copper alloys which is useful in
renoving rust and in roughening the surfaces of these materials.
Description of the Background Art A treatnent called m croetching

whi ch consists of chenic 0 is performed in the
manuf act ure of C@NP%]JJOU\AF R ﬁ@giﬁ@ﬁ?ﬁ Bgodﬂg?%@eg@}ney gn of etching
resists and solder resists and for inproving the sol dering perfornmances
when el ectronic conponents are fiDEBSCRIPTION W ring boards. The

m croetching consists. of chemically abrading the surfaces of copper using
an aqueous sol ution conprising sulfurlc aci d, and hydr ogen peroxi de or an
aqueous sol ution conpri si nBAGKGE s B NELONNponent s. The
treatnent using an etching agent conpr|S|ng .sulfurlc aci d and hydrogen

per oxi de ofielserofi|the elnvention or .conponents, however, may cause

corr03|on of- the
The present invention relates to a compositlon for

the treatment'of surfaces of copper or copper alloys
which is useful in removing rust and in roughening the
surfaces of these: materials.

. Description of the Background Art

A treatment called microetching which consists of

| chemically'abrading:copper_surfaces is performed in the
manufacture of printed—wiring’boards for promoting |
adhesion of etching resists and solder resists and for
improving the soldering performances when electronic
components are fixed to the w1r1ng boards.' The
mlcroetchlng consists of .chemically abradlng the surfaces SR
of copper u51ng an aqueous solution comprising sulfuric
acid and hydrogen peroxide or an aqueous solution
comprisingla-persulfate,-as major components.

The treatment using an etching agent comprising
sulfuric acid and hydrogen peroxide or a persulfate, as
major components, however, may cause corrosion of the
wiring circnit'and;_in the worst case, may break the
circuit, if the components in“the.etching-agent remain in
the substrate dne to insufficient washinc. These

P



wiritg circuit and, -in the worst case, may break the circuit, if the
conponents in the etching agent remain in  the substrate due to

i nsufficient washing. These ' ' 1 _
conventional etching agents produce mists during the treatnent operati-on,
whi ch may pollute the working environnment. ' Therefore, there has been

a desire for the developnent of a conposition for the treatnent of
surfaces of copper and copper alloys, which does not cause corrosion:of

the C'rCU'tcoﬁ@éﬁtﬂ@ﬁal”é@bﬂfn@ agkts ObrélGcE mEStS &684g0eneand does not
acconpany the -production of ni'stS and noxi ous gases, thereby inproving -

the circunstpssementcdpereidh| WRicH RaPOpdDPEES EhE wdBRIAGC! ured.
As a result of extensive studies, the present inventors have found.that a

conbi nat i oneavinpnmentonpl ex of azol e conpound, specific organic acid, and
specific conpl exi ng conpounds can provide a surface treati-ng agent which
satisfies these Theuefereptthere has been a desirSUSMARVher THE INVENTICN
Accordi ngly, an object of the present i nvention is :
. development of a composition for the treatment of

surfaces of copper and copper alloys, Wthh does not

cause corrosion of the circuit “does not involve a risk'

of the circuit breakage, and does not accompany the

productlon of mists and noxious gases, thereby 1mprov1ng

the circumstances where the prlnted-wlrlng boards are .

manufactured. | .

'As . a result of extensive studies, the present'

inventors have found that a combination a cupric complex'

of azole compound, spe01f1c organlc acid, and spec;flc

complexlng compounds can prov1de a surface treating agent'f

which sat;sfles these requlrements

SUMMARY OF THE INVENTION

Accordlngly, an object of the present lnventlonlls
to provide a.compos1t10n for the treatment of surfaces of
‘copper and'copper alloys whiéh comprises, (a) a cupric-'
complex of azole compound, (b) an organic acid having a
b0111ng p01nt or a decomp051tlon p01nt of 230°C or 1ower,t'
"a difficultly volatlle complexing agent, (c) a complexlng
- agent hav1ng a complexlng power whlch is weaker than the

complex1ng power of the azole compound ‘and (d) water.



to provide a composition for the treatnent of surfaces of copper.and -
copper al  oys which conprises, (a) a cupric conplex of azole conpound, (b)
an organic acid having a. boiling point or a deconposition point of
230[err]C or-lower, a difficultly volatile coaneX|ng agent, (c) a

conpl exi ng agent haV|ng a conpl exi ng power which i.s weaker-than the
conpl exi ng power of the azole conpound, and (d) water.

THE86caRddoBhBEr oBYEEES S, £6£04HEES, aRddadeNADAgESSOE! the

| presenf invention will becone nore apparent fromthe follow ng description

of the prefeheepresbnﬁlﬁnﬁéntiaheﬂlllnbéOﬂmdnﬁbrénapp&heﬁﬁefﬂﬁﬁoﬁnényIng
dr awi ngs. . DETAI LED DESCRI PTI ON OF THE | NVENTI ON . - _
AND PREFERREDL EvBDDY MIeESriptionToE ther prefenpédxembodiméntsotpkend; which
~is conponent (a) of the conposition of the present invention, acts as an_
oxi di zi ng a@n€ondnnAtaendwith thet actompanppeg dravhegsike. Anong vari ous
cupric -conpl exes -whi ch DOSSess OXIdIZIq; ef&scts t he cupric conpl exes of

an azol e conpound are &3 @sy SOHNI OB nposi.ti on of
the present invention to AND PREFERRED EMBODIMENTS

The cupric complex of azole compound whlch 1s
component (a) of the comp051tlon of the present
| 1nventlon, acts as an ox1d121ng agent which ox1dlzes
metalllc copper or the like. Among varlous cuprlc
: complexes which possess oxidizing effects, the cupric
complenes of an azole compound are effective for the
surface treating'composition of-the ptesent invention to
'exhibit a suitable'etching rate. Diazole compounds,'.
trlazole compounds, tetrazole compounds, and derivatives
_of these are. 1ncluded in the azole compounds whlch can be"
used for formlng the cuprlc complex in the present
lnventlon. Among these, preferred in view of costs,
availability, and the like are imidazole, 2-methyl-
imidazole, 2;ethy1-4—methylimidasole,.2-pheny1imidazole,
2~undecylimidazole, and benzimidazole.
| These cupric complexes of azole compound may be used '
either SLngly or in combination as component (a) ln the
composition of the present 1nventlon
The amount of component (a) lncorporated in the

compos1tlon of the present invention can be sultably



exhibit a suitable etching rate. Diazole conpounds, tri-azol e conpounds,
tetrazole conpounds, and derivatives "of these are included in.the azole.
conmpounds whi ch can be used for form ng the cupric conplex in the present

i nvention. Anmong these, preferred in view of costs, availability, and the

|i ke are imdazole, 2-nethyl- - imdazole, 2-ethy|-4-nethy|inidazole,
2-phenyl i m-dazol e, 2-undecylim dazole, and benzi m dazole. - These
cupric conphekeemehedzehRif naﬁandlﬂaa sﬁlafeﬂngeéfhsétsaﬂalMtﬁérl n
~conbi nati-on as conponent (a).-in the conposition of the present invention.

The anmount Phctorpoprsd (:aiasméoaﬁﬂba; etlypcabey ﬁﬁcnoshélﬁangé bhe present .
i nvention can be suitably
“det er mi ned 1a&k%nhytweighted Eflﬂhzsngmeﬁﬁtcisahdssthhan lacbprs i nt o

consideration, typically fromthe range of 1-5% by weight. If this anount
is less thaﬂeiqhby thei ghidiehagorPyeri hg pQQBﬁmaéltﬁgrshhel for the
conposition to exhibit a suffi.cient etching effect, In the

preparatloncﬁmP?ﬁbtéﬁﬁpﬁglﬁﬁbhbbF ghgupfégénnt ehobirgonffecther the cupric .

conpl ex of azole Conﬁe preparatlon of the comp031tlon of the present

lnventlon, elther the cupric complex of azole compound
can be used as component (a) or a coppet (I1) source'andff'

- - an azole compoond.may'be Separately added to form a
cupriC'complex in the composition As the source of
copper (II), copper (II) hydroxxde or copper (II) salts
of an organlc acid which is descrlbed below are
- preferred.

The organic acid having a boiling point or a
decomposition-point of 230°C or lower, whiCh is'the, |
component_kb), is-added to the composition.of the ptesent
invention in order to dissolve the copper_Which is
oxidized by the cnpric.complex of azoielcompound; -When
electronic components are fixed to printed-wiring_boarde
by soldering,'typically-at tempenatures_of 200-260°C; it
must be removed by volatilization or decomposition, so as
not to'affect the reliabilitylof the-product. Specific
examples of the organlc ac1d include saturated allphatlc
ac1ds, such as formic ac1d,.acet1c acid, proplonlc a01d
butyrlc acid, _valerlc acid, and CaprOlC acid; unsaturated

aliphatic ac1d, such as acrylic acid, crotonlc aCLd,_and -



can be used as conponent (a)-or. a copper (Il) source and an azole conmpound
may be separately added to forma- cupric conplex in the conposition.: As

t he source of copper (II) copper (I1) hydroxide or copper (Il) salts of 1l

~an organic acid which is descri.bed below are preferred. "The organic.
acid having a.boiling point or a deconposition point- of 230[err]C or '

| ower, which is the conponent (b), is added to the conposition of the
present invention in order to dissolve the copper which is - oxidized by

the cupric gssekexonlicazela;cegpavited M%fﬁhaeiecaieatﬁoﬁ?mﬁense&asafe
fixed to printed-wiring boar ds. by soldering, typically a tenperatures of

200- 260[ errgGchi As oualibeatedpvmdlbyiwohaidl i datbonier adegonposition, so.
as not to affect the reliability of the product. Specific exanples of the:
‘organic aC|gluhcrudeasaduradeplalaphdtlandapimelisuabids tnsatarated, '
acetic acid, proplonlc acid,. butyrlc acid, valeric -acid, and caproic aC|d
unsat ur at ed® aPhﬁﬁaﬁlélﬁéFHOXYQGﬁ acides yeuchagsdmatebcoatidacand and

4 I socrotQnic acid; saturated aliphatic dicarboxylic aC|ds
~aromatic 8icarboxy11c acids, suchpas ben201c aCié and

phthalic acid._
These'organic acids may be used either singly or in
combination:as component (b)uin the composition of the
' present invention | | | | |
The component - (b) may be- incorporated in the
ComPOSltlon of the present invention in an amount of _
B about_5-30% by weight. If the amount is too small, the
composition cannot sufficiently'dissolve copper,"
'.producing only unacceptable surface conditions of the_'
copper or copper alloy._ If the.amount of.the'organic
acid is too large, the:copper_dissolving“stability'is
'impaired,_ _' | |
| The difficultly volatile comolexing,agent, component'
-(C) of the present invention, ie defined.as'a-COmplexing
agent which can volatilize only with difficulty. It
plays a role of stably naintaining the copper which has
‘been dissolved-bY-theiorganic.acid and nas_an adﬁantage
" of not polluting the working"environments 'Specific
examples of the difficultly volatile compleXing agent

include aliphatic amines, such as butyl amine, amyl -



such ‘as oxalic acid, malonic acid, succinic acid, glutaric acid, adipic
acid, and pinelic acid; unsaturated aliphatic dicarboxylic acids, such as
mal ei.c acid; and aromatic .di carboxylic acids, such as benzoic acid and
pht hal i ¢ aci d. - These organic acids may be used either singly or in
combi nation as conponent (b) in the conposition of the present invention.
The conponent (b) may be incorporated in the conposition of the present

i nvention i&mgie AMRERYL OAmiAbPUALProPYL bamiwe ghdiisbpropel aamine, i s t 0o
small, the conposition cannot sufficiently dissolve copper, producing
onIy'unacce@ihbtylsmminee tohethybnambhe} hand cbpppropyl cappre; al I oy. |If

t he amount of the organic acid is too |arge, the copper dissolving
stability iaronaphfrauines suckhasdaniline:|glkanaliamineapl swrhgaagent,
conponent  (c) of the_present .invention, is defined as a conplexing agent
whi.ch can vBPRPEEh2BOJAMING) 1 digthanelamine, | trigthgnokambne, odndt abl y

mai nt ai ni ng.the copper which has . been dissol ved by the_organic .acid and
has an advahPQBEOP P°ﬁ6¥lﬁ8FiﬁF¢nﬁmfﬂ@ ﬂﬁ%ﬂ?ngsEﬁbl?Bnﬁtﬁfsne'SpeC|f|c

-exanpl es of _the, dlfflcuLtL vol atil e conplexing agent .includ aI| hatic
ani nes, sucﬂi glﬁﬁtyargﬁnﬁ 'aﬂ?& aspara ine. gng these, a fk E

amines are particularly preferred, because they. have an >
effect of increasing sclderability'whenethe printed—
wiring boards treated with_thelcompOSition cf the present
invention are soldered. |
These complexing agents maysbeaused eitner'singly"dr '
in_combination as component (c) in the composition cf'the-
present invention,_ |
aThe amount of eomp0nent (c).to.be_incorporated.in
.. the COmpositiOn_ofsthe-present invention is preferably 1%
by weignt or. more, and usually-less than 20%'by'weightr
eBecause:the difficultly volatile ccmplexing agent is
consumed as copper or.the like is dissolved in the course
of the surface treatment using the composition of the
present 1nvent10n, lt must be approprlately supplied such
that the above prescrlbed amount is always contalned in
 order to achleve a stable surface treatment operatlon
For ensurlng stable dissolution of copper, the
dlfflcultly volatlle complexrng agent used in the present.
'1nventlon should have a_complex1ng power stronger than’

that of the azole compounds. With the use of this



am ne,. hexyl .am ne, dipropyl am ne, diisopropyl am ne, .dibutyl am ne,
triethyl am ne, and tripropyl amne; aromatic am nes such as aniline; _
al kanol ami nes, such as 'nonoet hanol ani ne, di et hanol ani ne, triethanol am ne,
and i sopropanol am ne;.and am no acids, such as glycine, alanine, .
. arginine, and asparagi ne. Anong these, alkanol = amines are particularly
preferred, because they have an . effect of increasing solderability when
the printed- wring boards treated with the conposition of the present
i nvention adeéffbbdetdg. volatiléhesmplerpadsneg hgwetrerpag bafsiedeait her
singly or ‘in conbination as conmponent (c) in the conposition of the
present invehthing rate Thenatobet achiewvegdodeet tocilecvedsei hnor porated in
the conposition of the present invention is Ereferably 1% by wei ght or
more, and ugdifigingspowranofotnpyarelghcompiesagonpehnddi f Becauskey |
vol atile conELeang agent is. consunmed as copper or.the |ike is dissolved
in the courS& tBistABdsipr grder, 9t AEhieusi agdeRérednpsshingnraterhe |
present- inventipn, it st .be approprjately supplied. such that the above -
prescri bed ﬁﬂﬁtﬁfri§°§giﬁ§§ngoﬁB§P£eHLFﬁﬁ é?ﬁeg FEMRLAXEDE BO¥PZDbl e surface
treatment ogeLRLiOBhan that™8F ERSVALBYeSLERbEuMASTS' thi8Rp8tatRRPEL the
the compositign of the present inventidn,-as component
'(d). The types of the complexing agent used as fhé
compdnent (d) depend on the types'of the azole compound
used. Some examples are ammonia, pyridine,
acetylhistidine, xantone, 2-(2-ethyl)pyridine, and the
like. |
These complexing agents may be used aslcomponent (d)'
‘either singly or iﬁ combination in the composition of the
present inVenfion;' -
The amount‘of-cbmponent-(d)'cannot be generically
specified, becauSé it may be varied depending'of.the
types of other components-and the cost of the.complexing
agent.. Such an amounﬁ_is-typically 0.5-10%'by weight in
‘the composition of the present invention.
These components (a) to (d)'are-dissolved in water,
component (e), to prepare the composition of the present
invention. Water purified by.distillatioh or ion-

exchanged water is used as.component (e).

It is desirable that the composition has & pH in a.



diffi‘cultly volatile conplexing agent used in the present invention should
- have a conpl eting pomer stronger than that of the azol e -conpounds.  Wth
the use of this - - 6 difficultly
- volatile conpl ex al one, however, a sufficient etching rate cannot be
~achi eved due to decrease in OXIdIZIng power of the azole conplex conpound.
Because ‘of this and in order to achieve a desired etching rate, another.
conpl exi ng 2gagk Wi ghehameasaesnl gxi ugopovers waakebmpbaitibat nak tahe
azol e conpoundis incorporated to the conposition of the present '
invention, pH cagpadenthigdrangéhesbypam hi/dirbgidejphambagagyeit ansed as
the conponent (d) depend on the types of the azol e conpound used. Some
exanpl es ar orgemiri acidy magi be, fuathEylbddeddspeasxaptadgust the pH

2-(2-ethyl)pyridine, and the like. . These conpl exi.ng agents nay be
used as conpatbin @b}s Fanger. - sithgl pbovermensionad: pyganict Aeidsnposition
of the present invention. The anmount of conponent (d) cannot_be '

generlcalIyus§5eéFfF@@P°B€@§u§é)lFaﬁaPebErﬁéﬁréblﬁeyéﬁélﬁ@ &het peid

for this purpose,_.;n this instance, the amount of
__ammonia or the organic acid added should ndt exceed the:
amounts p;escribed for preparing fhe composition oflfhe_
-préseht invention. If the pH is smaller than 6, the
oxidation does not take place smqothly,.retardihg the
rate of etching; if it is greater thaﬁ 8, the rate of
oxidation is too high so that the surface,condifions of
the products méy'be.imﬁéired; |
_ Other addiﬁives conventionallytknown in the.art méy-
be added to the composition of the present invehtion.so-
long as theteffects of the present invention are nbt
adﬁersely affected; |
| 'The'compositicn'of'the present'invention may be
applied ﬁo thé surface of the copper or copper alloy for
the'treatment of the surface by using_a’method such és
lsPrdying.or soakihg; When the soaking method is
,emplojed,.air.is preferably bubbled into the compqsition
inrorder'to 6xidize copper (I) prodﬁced by etching into
cooper (II). | - -
| The composition fér-surface,treatment'of the preséht

'invéntion can be widely applied to the chémical_abrasion



types of other conponents and the cost of the conplexing agent. Such an
~amount is typically 0.5-10% by weight in the conposition of the present -

i nventi on. These conponents (a) to (d) are di ssol ved in water, o
conponent (e), to prepare the conposition of the present invention. Wter
purified by distillation or ion- exchanged water is used as conmponent (e).
It is desirable that the conposition has a pHin a

o7 . range of 6-8, nmeasured at 40[err]C I f the conposition has a
pH out si de bl theandke 9FdicopperdoXicdppedalNoys .Of BakauBed@hieC aci d may
be further added so as to adjust the pH w thin"this range. The _
above- nent i ebeddedganirfasel ds prosdded wdthomedieraly Q&&eb&lﬂ&&kﬂh&b|y used

‘as the acid for this purpose. "In this instance, the anmount of annonla_or
t he organlctbelédéeﬁéQDSnﬁuNarnouSexeeeﬁtBh@heasmonus pneseaisiedd anar
preparing the_conposition of the present invention. |If the pHis smal | er

than 6, theSoddraabiddtyods ﬁéﬁot&m@rBWEée st@tﬁpwposetapulng the rate of

te of oxidation.is too high so
- ?Lg?l?ﬁe ;LP%%E&CBg egﬁggaa %or t er%anufacture of pr1nted-w1r1%g '

boards.

cher feeturesiof'the inVention-will_become apperent'
in the course of the following description of the
exemplary embodiments which are giyen for illustration oft
the invention and are not intended to be limiting
thereof._' | | |

| EXAMPLES
-Eﬁample 1;4

Compos1tlons 1-4 were prepared by mixing components.-
‘shown in Table 1 and adJustlng the pH to 6. 5
o Substrates for pr1nted-w1r1ng boards with both s1de _
laminated with copper-clad (FR54), each havlng a s12e-of
:150.mm x'70'mmgx 1.6 mm, and 1000 throughholes, were used
for the test. _One side of the substrates wes covered'
with a solder resist and the substrates uere sosked,in.
the compositions at 25°C for 1 ﬁinute The odor produced
by the soaklng and the condltlons of the surface not
covered with the solder resist after the substrate was
-removed from the_composition were examined. Tﬁe etching

amount was measured. The results are given in Table 1.



t.he 'products may be inpaired. Ot her additives conventlonally knomn in
‘the art may be added to the conposition of the present invention so |ong
as the effects of the present invention are not adversely affected

The conposition of the present invention may be applied to the surface of
the copper- or copper alloy for the treatnent of the surface by using a
met hod such as spraying or soaking. Wien the soaking nethod is enployed,
air is pref@nhabbybstirhited were thenChentedt aén230rcorder 3t miakitdisze copper

(1) produced by etching into cooper (I1). The. conposition for
surface trewithoutowashdngr witht waiterent Afteraalliewdngelty agahidedhieo t he .
-chem cal - abrasi on or the Iike of copper or copper alloys.

Because thesubsﬁa9§e853nfac@heymps@atdea BOPLE andeP8feRHr foguBBdrities, the
adhesi on of various résists thereto is increased and solderability is also
i mproved. #HXSeoﬁB&s Riten °|fs copgductdyisy breaks thrpught khreughhedesre of

printed- MArlng % - Other, features of the invention mAII becone
appar ent de ermlned by measuring the resrstance in the :

r-throughholes.' The conductivity was deemed to ‘have been'
broken; if the resistance of the throughhole exceeded 1 -
ohm, and the percentage of such throughholes were taken
‘as a measure of the rate of conduct1v1ty breakage The
‘results are shown in Table ;. |
Comparative Examples 1-3
| Comparative'ccmpceitione 1-3 were prepared'bytmixing
componentsIShoﬁn in Table 2. The eame tests as in |
Examples 1-4 were_carried oct in- order to evaiuate the
perfcrmances of these comparative compositiona;' The

results are shown in Table 2.
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substtates in a thernostat -at 80[err]C and 90% RH for 30. days, the rate of

conductivity break through throughhol es

“was deternined by neasuring the

resistance in the throughholes. The conductivity was deemed to have been
broken, if the resistance of the throughhol e exceeded 1 - ohm and the

per cent age of such throughhqgl es wey

e takgn as a neasure of the rate of
jshown in Table 1. Conparative

ns 1-3 were prepared by m xing

conmponents sho =§Ta e 2l @aThe pae tests as in Exanples 1-4 were

f ormances of these conparative

12

conductivity br aka3e| The{ resul{s are
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Ezg:ngl)m tion for the tEgg{]ment of lsurfac\é\?A-cl)-f | chpé:ayEgnlchopr“H Ilmm “lll II I“l
whi ch conprises, (a) a cupric .conplex of an azole conpound b)c art omgani c*

acid having a boiling point or a deconposition point of 230[err]C or

| ower, (c).a.difficultly volatile conplexing agent, (d) a conplexing agent
havi ng. a conpl exi ng power which is weaker than the conpl exi ng power of the
azol e conpound, and.(e) water. 2. The conposition according to
claim1, wherein ' ' ' '

WHAT IS CLAIMED IS.

1. A comp051t10n for the treatment of surfaces of .
copper and copper ailoys which'comprises, (a) a cupric
complei of an azole'compoﬁnd, (b) an organic acid.heving
a boiling point"of a decomposition point:Of 230°C or |
lower, (c),a.difficultly voiatile.complexing agent;l(d).a
.complexing agent havinq a complexing-power which is
weaker than the complexlng power of the azole. compound
and (e) water

2. The cOmposition accordind-to claiﬁ i, wherein
the. azole'compound formingdsaid cupric complex is
selected from the group consisting of imidazole, 2-
;methyllmldazole,;Z-ethyl 4-methy11m1dazole, 2- '
phenyllmidazole,.2-undecy11m1dazole, and benzimidazole.

: 3. - The comp051tlon accordlng to claim 1, wherein
'said'organlc acmd_havxng a boiling point or a
decomposition point;of-23oac.o£ lower is selected from:
the:group consiSting of formiolacid, aoetic acid, |
.propionic acid,'butyfic acid, velerio-acid}ecapioic acid,
acrylic acid, crotonic acid,lisocrotonic acid,_oxalic'
acid, malonic acid, succinic'écid, gldtaiic acid, adipic
acid, plmellc acid, maleic acid, benzoxc acid, and |
,phthallc acid. |

4, The'compoeifion-according to claim 1, wherein

said difficultly.volatile complexing agent ie selected

13



the dzol e conmpound form ng said cupric conplex is selected " ' |
consi sting of imnidazole, 2- methylimndazole, ~2-ethyl-4-neth [mnl mmmﬁ”“l
phenylim dazol'e, 2-undecylinidazole, and benzimdazole. =~  "«3.%¢ N s oW
conposi tion accordlng to claiml, wherein said organic acid having a
boiling point or a deconp05|t|on poi nt of 230[err]C or Iomerﬁls_seleoted
from the group consisting of formc acid, acetic acid, ~ propionic acid,
butyric acid, valeric acid, caproic acid, acrylic aC|d crotonic acid,

i socr ot oni ¢ famdtmajnmp amnklsmﬂnmlcf aﬁitqu i) @anfAl Gmigldit aric acid,
adipic acid, pinelic acid, maleic acid, benzoic acid, and phthallc_aC|d
4. The corrﬂ)'@gqym @mulﬁmtdilp@md a@rgine, 1 dwwpanopy]samimh /f fdidutytly

vol atil e conpl exing agent is selected 13
fromthe gr @Hﬁ-%n%@{qtﬁvlofaﬂbm%pl ?ﬂﬁ@ﬁmmmfn@nllhewt me # amine,

di propyl ami ne, dIISO ro an1ne i-butyl amne, triethyl am ne,
terrg%yl affome 1“%n) thanqlamine, drderbascdamiae, '

| ani ne,. argi ni ne, and
tri et hanol ams@,pmpa %&r AL Hyeined! yﬁ'a%%’ne"’l arglning, and'"

-asparagine.

"5; ‘The composxtlon accordlng to clalm 1, whereln
said complexing agent which has a complex;ng power weaker
'than the complexlng power of the azole compound is
selected from the group-con51st1ng of ammonia, pyridine,

_,acetylhlstldlne, xantone, and 2- (2-ethyl)pyr1d1ne.'
| 6. The. comp051tlon accordlng to claim 1, hav1ng a
PH of 6 to 8.

7. A composition for the treatment of surfaces of .
copper and copper alloys_which.COmprises,.(e) 1-5% by
weight of a cupric‘complex of an azole compound,:(b) 5-

- 30% by weight of an:organic acid neving a boiling point.
or a decomposition'point of . 230°C or lower, (c) 1-20% by
weight of a dlfflcultly volatile complexlng agent, (d)

.0 5-10% by weight of a complex1ng agent having a
complex1ng power which is weaker than the complexing .

power of the azole compound, and (e) water.
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' aspar'agi ne. 5. The conposition according to claim1l1l, wherein said
conpl exi ng agent which has a conpl exi ng power weaker than the conplexing
power of the azole conpound is selected fromthe group consisting of
ammoni-a, pyridine, acetylhistidine xantone, and 2-(2- ethyl)pyridine.

6. The conmposition accor to claim1, having H of to 8. 7.
A conposi ti onCdM8pS ¥HQNtFr(bRam*g‘HtIN6fCO§BER AREOPPER %Bb‘g and copper al'l oys

whi ch conprises, (a) 1-5% by weight of a cupric conplex of an azole
conpound, (b) 5- 30% by wei ABSTRACHH OF GHE DISCIOSHRE ng a boiling point
or a deconposition point of 230C or |lower, (c) 1-20% by weight of a
difficultly vol afi composilttdpm@uddedle fWr theStrewtmenteofhsurtfazes
conpl exi ng agent having a conplexing power which is weaker than the
conpl exi ng 9 %OWQPB6F aRd gopperc dddeed isasd scdpspdt-er It comprises,

14 (a) a cupric complex of an azole compound, (b) an organic
. acid haﬁing a boiling‘point or a decomposition point'df'

230°C or lower, (c) a difficultly volatile complexing
agent, (d) a complexing agent having a complexing power
which is weaker than that of the azole compound, and (e)
water, The treatment of copper or copper alloys with
the composition produceé abraded  surface with moderate
irregularities, thereby ensuring better adhesion of
various resists thereto and increased solderability. The
composition is particularly useful for the manufacture of

printed-wiring boards.
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