DESCRIPTICN Surface Treatnment Liquid for Copper-Containing Metal C%@?

FI ELD The present invention relates to a surface treatnent liquid for
copper-containing netal. Particularly, the present invention relates
aqueous |iquid conposition for chemcally polishing or cleaning a surface
of a copper-containing netal gaterial. BACRGROOND ART I't is well known that
copper-containing netal materials, nanmely copper maf'erial s or copper all oy
materi al s, have an excel |l ent el ectri cal %geggg&&§h y and an economi cal
advantage and are thus widely utilized a s for electric and

el ectronic parts. However, when a copper-c ontalnlng metal material

processed into a prOdBQEfaéeV@EéQHﬁeHQrﬁ%gu& gﬁ%aEBbﬁerL@bthQnéﬂg Metal
punching, are applied to the netal applie vari ous prob

exanpl e, flash formati on and surface- discoloration of the netal naterlal,
occur. These probl ensTgChactaanyiehp surface finish process, for exanple, a
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sur face treatnenPFggthdlhgéngggncggggg éahﬂ gugphgr1§§C|g n1xed aci d

consisting of suffuric acid, nitric aci oric
chr omat e- cont ai nFARYPE§EESAE §9Fu?h©ﬁlF§1@YeQOlIHblngxéﬁ cleanlng a

surface of a copper-containing metal material.

BACKGROUND ART

It is well known that copper-containing metal
materials, namely copper materials or copper alloy
materials, have an excellent electrical conductivity and
an economical advantage and are thus widely utilized as
materials for electric and electronic parts. However,
when a copper-containing metal material is processed into
a product, a various works, for example, rolling and
punching, are applied to the metal applied, and various
problems, for example, flash formation and surface-~
discoloration of the metal material, occur. These
problems affect any the surface finish process, for :
example, a plating process, of the copper-containing
metal products and thus the copper-containing metal
product is generally surface-treated with a surface
treatment liquid to solve the above-mentioned problems.

As a conventional surface treatment liquid for the
copper-containing material, a mixed acid consisting of
sulfuric acid, nitric acid and hydrochloric acid or a
chromate-containing aqueous solution is used. The mixed
acid has a disadvantage in that a harmful NOx gas is
generated during the treatment therewith. Also, the
chromate-containing solution contains hexavalent chromium
ions, and thus the waste solution therefrom must be
treated to make it harmless. WNamely, the conventional
surface treatment liquids are not preferable from the

point of view of environment protection.
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heavily on the dissolution rate of the copper-containing
metal in the surface treatment solution. Generally, when
the dissolution rate is too high, the resultant surface
of the copper-containing metal exhibits a reduced
smoothness. Also, the treating capacity of the surface
treatment liquid is variable in response to the
concentrations of the effective components. To enhance
the treating capacity, the concentration of the effective
components rmust be increased. However, an increase in
the concentrations of the effective components causes the
dissolution rate of the copper-containing metal with the
surface treatment liquid to increase and thus affects the
surface conditions and appearance of the resultant
finished product.

Namely, the conventional surface treatment liquid
comprising hydrogen peroxide and a mineral acid is
disadvantageous in that when a surface treatment liquid
having an increased treatment capacity, namely, an
increased concentrations of the effective components, is
used, the resultant finished products exhibit an
unsatisfactory surface condition and appearance.

DISCLOSURE OF THE INVENTION

An object of the present invention is to provide a
surface treatment liquid, for a copper-containing metal,
having a satisfactory treatment capacity and dissolution
rate and an enhanced stability of the dissolution rate.

- Another object of the present invention is to
provide a surface treatment liquid, for a copper-
containing metal, capable of imparting a satisfactory

NOx gas is generated during the
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the concentrations of the effective conponents causes the dissolution rate
of the copper-containing netal with the surface treatnent liquid to
i'ncrease and thus affects the surface conditions and appearance of the
resultant finished product. Nanely, the conventional surface treatnent
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peroxide; and

(B) a metal dissolution rate regulator comprising
at least one member selected from the group consisting of
amino-phenolsulfonic acid and benzamide.

In the surface treatment liquid of the present
invention, the metal dissolution rate regulator can be
protected from degradation during the storage and
transportation thereof before employment or during
employment under severe conditions by optionally adding
sulfanilic acid to the surface treatment liquid.

Also, an optional addition of ammonium
hydrogenfluoride to the surface treatment liquid is
contributory to enhancing the smoothness and gloss of the
copper-containing metal surface.

BRIEF DESCRIPTION OF THE DRAWING

Figure 1 is a graph showing a relationship between
the amount of a dissolved copper alloy and the
dissolution rate of the copper alloy when the copper
alloy is surface-treated with a surface treatment liquid
of the present invention or with a comparative surface
treatment liquid.

BEST MODE OF CARRYING OUT THE INVENTION

The surface treatment liquid of the present
invention for a copper-containing metal, comprises a
metal dissolution rate regulator (B) comprising at least
one member selected from the group consisting of
aminophenolsulfonic acid and benzamide, in addition to an
agueous acid solution (A) comprising hydrogen peroxide, a
mineral acid and a hydrogen peroxide-stabilizer.

The metal dissolution rate regulator (B) of the



copper-containing netal, which conprises: (A an aqueous acid solution
conpri sing hydrogen peroxide, a mneral acid and a stabilizer for hydrogen
peroxide; and (B) a netal dissolution rate regulator conprising at | east
one nenber selected fromthe group consisting of am no-phenol sul fonic acid
and benzam de. In the surface treatnment |igaid of the present invention,
the nmetal dissolution rate regulator can be protected from degradati on
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treatment liquid, in response to the lapse of time.

The surface treatment liquid of the present
invention optionally contains ammonium hydrogenfluoride
which contributes to enhancing the smoothness and gloss
of the treated copper-containing metal surface.

The surface treatment liquid of the present
invention is useful for the surface treatment of copper-
containing metals, namely metallic copper and copper
alloys, for example, copper-tin alloys, copper-tin-
chromium alloys, copper-tin-silicon-nickel alloys, and
copper-nickel-silicon-magnesium alloys, which are merely
representative and do not limit the scope of the copper
alloys to which the surface treatment liquid of the
present invention can be applied, in any way.

In the surface treatment liquid of the present
invention, the concentrations of hydrogen peroxide and
the mineral acid are variable depending on the desired
dissolution rate and the amount of the copper-containing
metal material to be surface-treated. Preferably the
surface treatment liquid of the present invention
contains hydrogen peroxide in a concentration of 10 to
150 g/liter, more preferably 20 to 50 g/liter, and the
mineral acid in a concentration of 10 to 300 g/liter,
more preferably 50 to 200 g/liter.

If the concentrations of hydrogen peroxide and/or
the mineral acid are less than 10 g/liter, the resultant
surface treatment ligquid may exhibit an unsatisfactory
metal-dissolution effect. Also, if the concentrations of
hydrogen peroxide and/or the mineral acid are more than



one nenber selected fromthe group consisting of am nophenol sul fonic acid
and benzam de, in addition to an aqueous acid solution (A) conprising

hydr ogen peroxide, a mneral acid and a hydrogen peroxide-stabilizer. The
metal dissolution rate regulator (B) of thes - -4- present invention is
contributory to mnimzing a change in the dissolution rate of the
copper-containing netal in the surface treatnment liquid in response to the
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al I oys, which g £ﬁﬁf%§bn to hydrogen peroxide and the mineral acid.
The stabilizer can restrict a wasteful decomposition of
hydrogen peroxide even at a high concentration of the
metal dissolved in the surface treatment liquid, and thus
is contributory to improving the smoothness, gloss and
uniformity of the resultant surface-treated copper-
containing metal surface.

The stabilizer comprises at least one member
selected, preferably, from alcohols, amines, ethers and
carboxylic acids, more preferably from alcohols, and
still more preferably from aliphatic alcohols.

The aliphatic alcohols usable as a stabilizer
include ethyl alcohol, propyl alcohols, ethylene glycol,
diethylene glycol and triethylene glycol. The amines
include monobutylamine, dibutylamine, tributylamine and
isomers thereof. The ethers include
polyoxyethyleneglycolether, polyoxyethylene
nonylphenylether and polyoxyethyleneoctylphenylether.

The carboxylic acids include benzoic acid, salicylic acid
and dipicolinic acid.

The stabilizer is contained preferably in a
concentration of 0.1 to 30 g/liter, more preferably 1 to
10 g/liter, in the surface treatment liquid of the
present invention.

If the concentration of the stabilizer is less than
1 g/liter, the resultant stabilizing effect on hydrogen
peroxide may be insufficient. Also, if the concentration
is more than 10 g/liter, the resultant surface treatment
liquid may exhibit an undesirably decreased metal



representative and do not |imt the scope of the copper alloys to which the
surface treatnent liquid of the present invention can be applied, in any
way. In the surface treatnment liquid of the present invention, the
concentrations of hydrogen peroxide and thegnmineral acid are variable
depending on the desired dissolution rate and the anount of the
copper-containing netal material to be surface treated. Preferably the

surface treat megfsdd otk to®frate am& £idé orh@om@faee hysh@pelons .
peroxide in a concentration liter freferabl¥ 20 to 50

f
g/liter, and the nrﬁ%?%Jm%k?ﬁ 4+F§P£§ﬁ&ﬁﬁn?%ﬁ?cﬁﬁﬁﬁ %er, nore
preferably 50 tdmfﬁmpmﬁmalsulfdﬂl¢rurIununﬂﬂdfubémuamﬁd@yﬁbOgemtimm@dide

and/ or the nrneral aC|d are Ies tha i t he r nt_sur e
treatnment |iqui %y’: le‘Xblrt\ an ¢ ?/Fr%t I-d| } |on"§ef'{"§e‘€?.
Also, if the caomoeferablynst ol mwwbgeer.pexroxtrm amlimettreeartmfal aci d
are nore than er,

1i éld]tli_’p L%é qUI%{pnay A ’Eé 6x]i Tﬂ%scpcﬁ%éﬂte}é’t 6rheof

resul t ant surface treat nent It too dISS ution rate
and a reduced sthe Jretaj d%%ss heralie keI IALdr el o‘falfh%bkﬁ esent

i nvention incl Ltigt&erﬂiéﬂ@rc&b'ﬁméuiﬂwi&l adnbeit tdt forts | SIf AEHRB@SPhOr i €
acid and, nore éfgéi ghd (¥E¥ﬁ§ mineral acid and the desired metal
dissolution rate.

If the concentration of the metal dissolution rate
regulator is 0.1 g/liter, the resultant surface treatment
liquid may exhibit an unsatisfactory stability in the
metal dissolution rate. Also, if the concentration is
more than 10 g/liter, the resultant surface treatment
liquid may be disadvantageous in that the metal
dissolution rate significantly decreases and thus the
treatment becomes difficult to effect.

Where sulfanilic acid is added to the surface
treatment liquid of the present invention, the
concentration of sulfanilic acid is established in
consideration of the initial concentrations of hydrogen
peroxide and the mineral acid and the desired metal
dissolution rate, and is preferably in the range of from
0.1 to 20 g/liter, more preferably 1 to 10 g/liter.

When sulfanilic acid is used together with the metal
dissolution rate regulator, since not only the change in
the metal dissolution rate with the change in the
concentration of the dissolved metal can be restricted,
but also the change in the metal dissolution rate with
the lapse of time can be restricted, and therefore, the
change in the metal dissolution rate throughout the
surface treatment can be minimized and the smoothness and
appearance of the treated copper-containing metal surface
can be improved.

If the concentration of sulfanilic acid is less than
0.1 g/liter, the resultant surface treatment liquid may



essentially of sulfuric acid. The aqueous acid solution (A) contains a
stabilizer in addition to hydrogen peroxide and the mneral acid. The
stabilizer can restrict a wasteful deconposition of hydrogen peroxi de even
at a high concentration of the nmetal dissolved in the surface treatnent
liquid, and thus is contributory to inpravipg.the snoot hness, gloss and
uniformty of the resultant surface-treated copper- containing netal
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the resul tant %féjrlol(}ezr%%oe cFe th.chhy'dsr chae'm:rlbutory to enhancing the
gloss of the treated copper-containing metal surface.
There is no strict limitation to the concentration of
ammonium hydrogenfluoride. Preferably, ammonium
hydrogenfluoride is used in a concentration of (.1 to
100 g/liter, more preferably 1 to 50 g/liter. If the
concentration of ammonium hydrogenfluoride is less than
0.1, the resultant gloss-enhancing effect may be
insufficient. Also, if the concentration is more than
100 g/liter, the resultant surface treatment liquid may
be disadvantageous in that the metal dissolution rate
significantly increases and thus the surface treatment
becomes difficult to control.

The surface treatment of the copper-containing metal
with the surface treatment liquid of the present
invention is carried out preferably at a temperature of
10 to 60°C, more preferably 20 to 50°C for a treatment
time of from 10 seconds to 10 minutes, more preferably
from 20 seconds to 5 minutes. The surface treatment is
carried out by immersing a copper-containing metal
article in the surface treatment liquid. The treated
metal article is then removed from the surface treatment
liquid, rinsed with water and dried.

EXAMPLES

The present invention will be further explained by
the following examples.

Examples 1 to 7

In each of Examples 1 to 7, a surface treatment

liquid was prepared by mixing an aqueocus solution of



‘berbxide may be insufficient. Also, if the concentration is nore than 10
g/liter, the resultant surface treatnent |liquid may exhibit an undesirably

decreased net al -6- dissolution rate and nay degrade the surface
conditions. The netal dissolution rate regulator conprising
am nophenol sul foni c acid and/or benzam de_ig contained preferably in a

concentration of 0.1 to 10 g/liter, nore preferably 1 to5gg/liter, in the
surface treatnment liquid of the present invention. The concentration of the
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dried.
The dissolution rate of the copper-tin alloy in the
surface treatment liquid was determined in accordance

with the following equation:

D, (%) =%&x 100

wherein D, represents the metal dissolution rate (%), W,
represents a weight of the copper-tin alloy before the
surface treatment and W, represents a weight of the
copper-tin alloy after the surface treatment at 40°C for
one minute.

The measurement of the metal dissolution rate (D)
was carried out at the following stages.

Stage A-Q: A stage immediately after preparation
of the surface treatment liquid which
had a concentration of the dissolved
Cu/Sn alloy of zero

Stage A-(QQ: A stage at which the concentration of

the dissolved Cu/Sn alloy reached
10 g/liter

Stage A-(Q: A stage at which the concentration of

the dissolved Cu/Sn alloy reached
20 g/liter

Stage B-(: A stage immediately after storage of a

fresh surface treatment liquid at a
temperature of 50°C for 14 days -

Stage B-Q: A stage immediately after storage of

the fresh surface treatment liquid at a



consideration of the initial concentrations of hydrogen peroxide and the

m neral acid and the desired netal dissolution rate, and is preferably in
the range of fromO0.1 to 20 g/liter, nore preferably 1 to 10 g/liter. Wen
sulfanilic acid is used together with the netal dissolution rate regul ator,
since not only the change in the netal dissolution rate with the change in
the concentration of the dissolved netal €ah be restricted, but also the
change in the netal dissolution rate with the |apse of tinme can be
restricted, and therefore, the change in the netal dissolution rate
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wi t h ammoni um mentioned stage A-( to B-Q@), and evaluated as follows.

Class Surface conditions

4 Excellent in uniformity,
smoothness and gloss

3 Satisfactory in uniformity,
smoothness and gloss

2 Partially uneven in
smoothness and gloss

1 Entirely uneven in
smoothness and gloss

The test results are shown in Tables 1 and 2.

Fig. 1 shows a relationship between the dissolved
metal concentration and the metal dissolution rate of
Example 3.

[s) ativ xa e

The same procedures as in Example 3 were carried out
except that 2-aminophenyl-4-sulfonic acid and sulfanilic
acid were not employed. The test results are shown in
Tables 1 and 2.

Fig. 1 shows a relationship between the dissolved
metal concentration and the metal dissolution rate of
Comparative Example 1.

Fig. 1 shows that in Example 1, the initial metal
dissolution rate of the surface treatment liquid is
significantly reduced in comparison with that of
Comparative Example 1, and the metal dissclution rate in
Example 1 decreased very gradually with increase in metal
concentration whereas in Comparative Example 1, the metal

dissolution rate decreased rapidly with increase in metal



hydrogenfluoride which is contributory to enhancing the gloss of the
treated copper-containing netal surface. There is no strict limtation to
t he concentration of amoni um hydrogenfl uoride. Preferably, anmonium
hydrogenfluoride is used in a concentration of 0.1 to 100 g/liter, nore
preferably 1 to 50 g/liter. If the concentration of anmonium '
hydr ogenfluoride is less than 0.1, the r esdPt ant gl oss-enhanci ng effect may
be insufficient. Also, if the concentration is nore than 100 g/liter, the
resultant surface treatment liquid may be di sadvantageous in that the netal
di ssol ution rat®EYHTI YN y i ncreases and thus the surface treatnent
beconmes difficult to control. The surface treatnent of the
copper-containing netal with the surface treatnment liquid of the present
invention is carried out preferably at a tenperature of 10 to 60[err]C
nore preferably 20 to 50[err]C for a treatnent tinme of from 10 seconds to
10 mnutes, nore preferably from20 seconds to 5 mnutes. The surface
treatment is carried out by i mersing a copper-containing netal article in
the surface treatnent liquid. The treated netal article is then renoved
fromthe surface treatnent liquid, rinsed with water and dried. EXAMPLES
The present invention wll be further explained by the follow ng exanples.
Exanples 1 to 7 In each of Exanples 1 to 7, a surface treatnent



liquid was prepared by m xi ng an aqueous sol ution of 30 g/liter of

hydr ogen peroxide, 150 g/liter of sulfuric acid and 1 g/liter of

et hyl ene-glycol with the conpound or conpounds as shown in Table 1 in the
concentration or concentrations as shown in Table 1. A lead frame
consisting of a copper-tin (Cu/Sn) alloy was pfmersed in the surface
treatnent liquid at a tenperature of 40[err]C for one mnute, rinsed with
wat er and dried. The dissolution rate of the copper-tin alloy in the
surface treatnent liquid was determ ned in accordance with the follow ng
equation: [err] wherein Dierr] represents the netal dissolution rate (%,
Werr] represents a weight of the copper-tin alloy before the surface
treatment and Werr] represents a weight of the copper-tin alloy after the
surface treatnment at 40[err]C for one mnute. The neasurenent of the netal
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the dissolved Cu/Sn alloy reached 10 g/liter Stage A-[err]: A stage at
whi ch the concentration of the dissolved Cu/Sn alloy reached 20 g/liter
Stage B-[err]: A stage imediately after storage of a fresh surface
treatment liquid at a tenperature of 50[err]C for 14 days Stage B-[err]: A
stage imedi ately after storage of the fresh f%rface treatnment liquid at a
-9- tenperature of 50[err]C for 30 days Stage B-Terr]: A stage inmediately
after storage of the fresh surface treatnent liquid at a tenperature of
50[err]C for 60 days Further, the surface conditions of the treated Cu/ Sn
al l oy were checked by the naked eye and at the above- nentioned stage

A-[err] to B-[err], and evaluated as follows. d ass Sur f ace
conditions 4 Excellent in uniformty, snoothness and gl oss 3
Satisfactory in uniformty, snoothness and gl oss 2 Partially uneven in
snmoot hness and_gl oss
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1 Entirely uneven in snoothness and gl oss The test results are shown in
Tables 1 and 2. Fig. 1 shows a relationship between the dissolved netal
concentration and the nmetal dissolution rate of Exanple 3. Conparative
Exanpl e 1 The sanme procedures as in Exanple 3 were carried out except that
2- am nophenyl - 4-sul fonic acid and sul fantl13 acid were not enployed. The
test results are shown in Tables 1 and 2. Fig. 1 shows a relationship
bet ween the di ssol ved netal concentration_and the netal dissqlution rate of

Conpar ati ve Exanpl e TRPLEsg 1 andhdushows thatpthgpmetal dissodvtiion mats

di ssol uti on ratr%g(&flafﬂaﬁ: D frmee ptrb@@tnrteahvlemubel lesrf%lcgawtellcya&@sytr&ed;tsced

in conparison ipat of, ara% a !% % an gg ta% di ssol ution

rate in Exanpl &'f §EANI8&F &du PF?E@Ptﬁ P EPESs S Hrethe

concentrati on \inerease nnC¢M§acamCeatEn$¢pheof,mehalnduabodwedoumtmhn rate

decreased rapi ¢l faclh tii2athR5% 1ML the adlitiohCBEeRLIFENIMic acid
effectively restricts the change in the metal dissolution
rate with the time lapse, and the addition of ammonium
hydrogenfluoride advantageously improves the surface
condition of the treated copper-containing metal.

Comparative Example 2

A surface treatment liquid was prepared by the same
procedures as in Example 3 except that 2-aminophenol
sulfonic acid and sulfanilic acid were not employed, and
an aqueous solution of 7 g/liter of hydrogen peroxide,
150 g/liter of sulfuric acid and 1 g/liter of ethylene
glycol was used as a comparative surface treatment liquid
which exhibited an initial dissolution rate (about 1.3%)
of the Cu/Sn alloy similar to that of Example 3. The
Cu/Sn alloy lead frame was treated by the comparative
surface treatment liquid by the same procedures as in
Example 3.

It was found that when the concentration of the
Cu/Sn alloy dissolved in the comparative surface
treatment liquid reached 7 g/liter, the dissolution of
the Cu/Sn alloy was stopped.

Although the initial metal dissolution rate of the
surface treatment liquid of Comparative Example 2 was
approximately the same as that of Example 3, the
treatment capacity of the surface treatment liquid of
Comparative Example 2 was about one third of that of
Example 3.

The present invention is contributory to obtaining a
surface treatment liquid capable of surface treating a
copper-containing metal with a small change in the metal
dissolution rate due to increase in the dissolved metal
concentration, and of providing a treated surface with an

enhanced uniformity, smoothness and gloss. Therefore,



[err] [err][err] - 12 - [err] [err] - 13 - Tables 1 and 2 shows that
the nmetal dissolution rate regulator of the present invention effectively
restricts the change in the netal dissolution rate due to the increase in
the concentration of nmetal dissolved in the surface treatnent liquid, the
addition of sulfanilic acid effectively restricts the change in the netal
dissolution rate with the tine | apse, and Ae-addi ti on of ammoni um
hydr ogenf | uori de advant ageously i nproves the surface condition of the

[ Gui d was. br epdibc By TR R DR S8 TIE ERmt S RSAGoR pae

2- am nophenol  sald iom icf iswca rek Jan cerend rceed Iﬁmamineht/\mapamtt}erqﬂd)mmmth)an_

aqueous So1 U ARl dediiddd o YedPlr IV AU e 1ok ol durfes ! FuriC
severe conditions.

Also, in the present invention, the addition of
sulfanilic acid effectively restricts the change in the
metal dissolution rate with the time lapse, and the
addition of ammonium hydrogenfluoride effectively enhance
the surface conditions, for example, uniformity,
smoothness and gloss of the treated copper-containing

metal surface.



glycol was used as a conparative surface treatnment |iquid which exhibited
an initial dissolutionrate (about 1.3% of the Cu/Sn alloy simlar to that
of Exagﬂ“ alloy lead frane was treated by the conparatlve
surfac ﬂlmmmumamb by the sane procedures as in Exanple 3. It was

found tHat ‘whén thes concentrati on of the Cu/Sn all oy dlssolved in the
conparative surface treatment liquid reachgd 7 g/liter, the dissolution of
the Cu/Sn all oy was stopped. Although the initial netal dissolution rate of
the surface treatnent liquid of Conparative Exanple 2 was approximately the
sane as that of Exanple 3 the t r eat ment jty of the surface treatnent
i quid of Cbnparativi was about one_thir g f that of Exanple 3.
The present invention'is %oﬁ?? %ﬁ?o??e?ﬁm%BFa}hgﬂb ShrfRREYT eat ment

i quid capabl e obnsaifiing meeal | ngompcbpprg- containing netal with a snal
change in the nmetal disso ion. r n N.& | ved neta
concentration, and of prob#glﬁgnagérea %déghéf%égggf?ﬁ £€ %ﬁﬁ
uniformty, snobyfnegenapergkbde, Jheirépak acidland @r@t@wlm@rtf@ati ng
liquid of the pﬁgaFg%ehnggpékggehagn@.S|gn|f|cantly enhanced treat ment

capacity and sta
(B) a metal dissolution rate regulator

comprising at least one member selected from the group
consisting of amino-phenolsulfonic acid and benzamide.
2. The surface treatment liquid as claimed in
claim 1, further comprising sulfanilic acid.
3. The surface treatment liquid as claimed in
claim 1 or 2, further comprising ammonium

hydrogenfluoride.



with respect to storage, transportation and use under severe conditions.
Al'so, in the present invention, the addition of sulfanilic acid effectively
restricts the change in the nmetal dissolution rate with the tine |apse, and
t he addition of ammoni um hydrogenfl uori de effectively enhance the surface
conditions, for exanple, uniformty, snoothness and gl oss of the treated
copper-contai ning netal surface. - 151 / CLAI M5 1. A surface treatnent
liquid for copper- containing netal, co r1sing (A).: an aqueous acid

sol ution conprising hydrogen peroxide, a mneral acid and a stabilizer for
hydr ogen peroxi de; and (B) a netal dissolution rate regulator conprising at
| east one nenber selected fromthe group consisting of am no-phenol sul fonic
acid and benzam de. 2. The surface treatnent liquid as clainmed in claim
1, further conprising sulfanilic acid. 3. The surface treatnent liquid as
claimed in claim1 or 2, further conprising amoni um hydrogenf!| uori de.
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Fig .1l [err] EXAMPLE 3 1.0 AMOUNT OF DI SSOLVED COPPER ALLOY (g/l)

ABSTRACT SURFACE TREATMENT LI QUI D FOR COPPER- CONTAI NI NG METAL A surface
treatment liquid for copper-containing netal, having a high treatnent
capacity and a capability of form ng a snooth surface, includes (A an
aqueous aci d solution including hydrogen peroxide, a mneral acid and a
[err] stabilizer, (B) a netal dissolution rate-regulator including

am nophenol sul foni ¢ aci d and/ or benzam @8SERMToptionally an additive such
as sulfanilic acid, as an agent for preventing change in netal dissolution

rate with the lapse o ESRDI PR BsbrRIaniTatRING] RERR. 2

sur f ace- snoot hi ng agert——(Frgure 1)

A surface treatment liquid for copper-containing
metal, having a high treatment capacity and a capability
of forming a smooth surface, includes (A) an agueous acid
solution including hydrogen peroxide, a mineral acid and
a H,0, stabilizer, (B) a metal dissolution rate-regulator
including aminophenolsulfonic acid and/or benzamide and
optionally an additive such as sulfanilic acid, as an
agent for preventing change in metal dissolution rate
with the lapse of time, and/or ammonium hydrogenfluoride
as a surface-smoothing agent.

(Figure 1)
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