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DESCRI PTI ON Chemi cal Dissolution Treatment Liquid for Iron- Nickel Alloy
TECHNI CAL FI ELD The present invention relates to a chem cal dissolution
treatment liquid for an iron-nickel alloy, which treatnent liquid is
capabl e of being easily controlled in conpogifion thereof and of
contributing to producing an iron-nickel alloy article having an excell ent
finish quality. BACKGROUND ART Iron-nickel alloys are known to be useful as
materials for electronic parts of integestrdpeioguits and the like. Wile
iron-nickel alloy materials are processed froma starting material to a
final product through, for exanple, pressing and cutting steps, undesirable
| and flashes (fins) &hémicallePisselygthenalrelatiémwes L iquichefommbasal es
affect a plating proggeyes g&gbksd to the iron-nickel alloy material, and

t hus shoul d be renoved by a chemical dissolution treatnent. Al so, oxide
filmformed on the iron-nickel alloy material, which filmobstructs the

I nti mate adhesi on of Tecpathnorkgygr to the iron-nickel alloy material,
shoul d be renoved be&gre Elatiﬂg. As a_ conveptional chemical dissolution
treatment |iquid for ‘CfePEPERVRI LREPNLIPR Tt RS ina shemicadcid- nitric
aci d- hydr ochl or idd saoildtiibnt treabméiit o iquid tfdxr &ciid-dnydrieiel0n1qoggi d

m xture bath ha n e ventjonal .treatent. 1iquid.generates a
har nf ul gas con?’gggﬁntgéggwe;e[gaﬁ%ﬁgfg ecr?I'Té}b %/(fr e%%"@n%&sl and/ or,

hydr ogen quori&@nﬁﬁleﬁéiﬁg cpppoeit ion tthereah-andledl cantayibwtiag ab, and

therefore i s nobrBagbghkeani § Ggﬂﬁiéﬁgfuéflb fa BN IO HIRA safety for
wor ker s. Accord?ngl¥ tﬁe gboﬁe-nentjone caﬁj%ntﬁgﬁal trégﬁﬁght
extellent finish quality.

BACKGROUND ART
Iron-nickel alloys are known to be useful as

materials for electronic parts of integrated circuits and
the like. While iron-nickel alloy materials are
processed from a starting material to a final product
through, for example, pressing and cutting steps,
undesirable land flashes (fins) and scales are generated.
These flashes and scales affect a plating procedure
applied to the iron-nickel alloy material, and thus
should be removed by a chemical dissolution treatment.

Also, oxide film formed on the iron-nickel alloy
material, which film obstructs the intimate adhesion of a
plating layer to the iron-nickel alloy material, should
be removed before plating.

As a conventional chemical dissolution treatment
liquid for the iron-nickel alloy, a glacial acetic acid-
nitric acid-hydrochloric acid mixture bath or a nitric :
acid-hydrofluoric acid mixture bath has been used. The
conventional treatment liquid generates a harmful gas
containing, for example, NO,, hydrogen chloride and/or,
hydrogen fluoride upon being applied to the iron-nickel
alloy material, and therefore is not preferred in
consideration of environment and safety for workers.
Accordingly, the above-mentioned conventional treatmeﬁt



-2- liquid is often replaced by a new type of treatment |iquid containing
hydr ogen peroxi de as an oxi di zi ng_agent. As chem cal di ssol ution treatment
l'i qui ds containing hydrogen peroxide, a hydrogen peroxide-hydrochloric acid
conposi tion is disclosed in Japanese Unexam,ned Patent Publication No.
54-100940, a hydrogen peroxide- hydrofluoric acid-nitric acid conposition
I's disclosed in Japanese Unexam ned Publication No. 51-91839, a hydrogen
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hydr ogenf | uori degsmtf.uri ¢ acid conposition is also known. The di ssol ving

t t t |iquids whiych . i del v used contai.n, .as principal
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the bath is sighybireg#nubyiteddc@cnirt (id ordRWigs oaf 18t alkkibkeqf in
hydr ogen peroxide_in the_bath ificantly decreased.. Therefore, the
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above- menti oned di sadvant ages,
in Japanese Examined Patent Publication No. 58-2748, and
a hydrogen peroxide-ammonium hydrogenfluoride-sulfuric
acid composition is also known. The dissolving treatment
liquids which are now most widely used contain, as
principal components, hydrogen peroxide, ammonium
hydrogenfluoride and sulfuric acid.

However, when the hydrogen peroxide, ammonium
hydrogenfluoride and sulfuric acid-containing treatment
liquid is used for an iron-nickel alloy over a long’
period of time in one and the same treating bath, this
treatment is disadvantageous in that (1) the dissolving
rate of the iron-nickel alloy in the bath is
significantly reduced, and (2) the degree of stability of
hydrogen peroxide in the bath is significantly decreased.
Therefore, the above-mentioned conventional treatment
liquid has a low capacity of dissolution treatment. for
the iron-nickel alloy (which will be referred to as "a
treatment capacity", hereinafter).

To compensate for the above-mentioned disadvantages,
an attempt has been made to prevent a change in the
composition of the treatment bath and to maintain the
composition constant by very frequently supplementing the
effective components in the bath. The control of the
treating bath in the above-mentioned way is very
troublesome and the control system or apparatus must be
on a large scale.



an- attenpt has been made to prevent a change in the conposition of the
treatnent bath and to nmintain the conposition constant by very frequently
suppl ementing the effective conponents in the bath. The control of the
treating bath in the above-nenti oned may_i§3y§ry troubl esone and the
control system or apparatus nust be on a | arge scale. -3- Under the
above-nentioned circunstances, there is a strong demand for a new type of
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chem cal dissolution treat qu or an iron-nickel alloy, which is
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thereof and always exhibits a large treatment capacity
for the iron-nickel alloy, without supplementing the
effective components.

Another object of the present invention is to
provide a chemical dissolution treatment liquid for an
iron-nickel alloy, which is capable of producing a
uniformly treated iron-nickel alloy article having a good
finish appearance, without generating local pitting
corrosion.

The inventors of the present invention found that by
adding specific compounds to the dissolution treatment
liquid containing, as principal components, hydrogen
peroxide, ammonium hydrogenfluoride and sulfuric acid,
the stability of the hydrogen peroxide in the treatment
liquid is enhanced, and the iron-nickel alloy surface is
uniformly treated without generating local pitting
corrosion, and thus the above-mentioned objects can be
attained.

The present invention was completed based on the
above-mentioned finding.

The chemical dissolution treatment liquid of the
present invention for an iron-nickel alloy, comprises (A)
an acid aqueous solution containing hydrogen peroxide,
ammonium hydrogenfluoride and sulfuric acid; and (B) a
stabilizing agent comprising at least one member selected
from sulfanilic acid, sulfanilamide, salicylic acid,
benzoic acid, benzaldehyde and benzenesulfonic acid.



tRe stability of the hydrogen peroxide in the treatnment liquid is enhanced,
and the iron-nickel alloy surface is uniformy treated wi thout generating

| ocal pitting corrosion, and thus the above-nentioned objects can be
attained. The present invention was conpleyed based on the above-nenti oned
finding. The chem cal dissolution treatnent |liquid of the present invention
for an iron-nickel alloy, conprises (A) an acid aqueous sol ution containing
hydLo?en per oxi de, emﬁ&ﬁﬂﬁﬁ&&&ﬁﬁﬂgﬂ@hhuobEdehanﬂréséﬁﬂrigv@mtfbna?? (B?_a
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benzenesulfonlccamrmblon pﬂbvéﬂtanmregEmEnbompqmsdngfathke@$ES@m$ I nventi on
optional Iy further ;canr §ﬁggkvq gakophgtbg%bggr§g§hgn preventi ng agent
conpri sing at | Bast orie a atic am carbon atons. Al so,
the treatment |iqui dﬁkﬁoat Hé‘eprté%ﬁ!“eﬁﬁvéﬁﬁpéﬁ 8t tbAaPTSent t Heverol@ht i ses

(D) a surface-sypef gﬁﬂkh@&”@bh@kﬂge§t(b?agtsﬁﬂfaéﬁmgmﬁoéﬁi ted from
nono- and polyh drlc allphatlc alco ol s and nggnlun1i é
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bet ween t he conssdtpclylgnirdic rAlighatdiesallvetiols andhemmoriumli ssbfata .on
metal . and Fig. 2 é@%pﬁ%%&wﬁ%%"@r@t BREENES o veen the
concentration of netRigultessolised igraphcsbowialy di sedbationship detwadn | i qui d
of the present éﬂ&*ﬁ&ﬁé&hé?%%ion of metal dissolved in a chemical
dissolution treatment liquid of the present invention and
the dissolving rate of the metal, and

Fig. 2 is a graph showing a relationship between the
concentration of metal dissolved in a chemical
dissolution treatment liquid of the present invention and
the retention of hydrogen peroxide in the treatment
liquid.

BEST MODE OF CARRYING OUT THE INVENTION

The chemical dissolution treatment liquid of the
present invention is used for surface treating an iron-
nickel alloy material, for example, comprising 50 to 70%
by weight of iron and 30 to 50% by weight of nickel. A
typical iron-nickel alloy is a 42 alloy comprising 58% by
weight of iron and 42% by weight of nickel.

The aqueous acid solution (A) for the chemical
dissolving treatment liquid of the present invention
comprises hydrogen peroxide, ammonium hydrogenfluoride
and sulfuric acid. Preferably, hydrogen peroxide is
present in a concentration of 30 to 150 g/liter, more
preferably 50 to 150 g/liter, ammonium hydrogenfluoride
in a concentration of 10 to 60 g/liter, more preferably
30 to 60 g/liter, and sulfuric acid in a concentration of
0.5 to 20 g/liter, more preferably 0.5 to 10 g/liter.

In the treatment liquid of the present invention,
the stabilizer (B) comprises at least one member selected
from sulfanilic acid, sulfanilamide, salicylic acid,



the retention of hydrogen peroxide in the treatnent Iiquid. BEST MODE OF
CARRYI NG OUT THE | NVENTI ON The chenical dissolution treatnent liquid of the
present invention is used for surface treating an iron- nickel alloy
material, for exanple, conprising 50 to 70@%by wei ght of iron and 30 to 50%
by wei ght of nickel. A typical iron-nickel alToy is a 42 alloy conprising
58% by wei ght of iron and 42% by wei ght of nickel. The aqueous acid

olution (A fo schepi: gal ,di ' t t | QUi f pr esent
?nvention(cénprthggﬁedﬁgégﬁ.bg?%ég %#ﬁ%%ﬁ%ﬁ?J%?ﬁ%ﬁ#%ﬁéﬂ??ﬁgr%%gdénd _
sul furic acid. Prefe?ﬁﬁl?,ahygiégéneﬁéﬁQﬁdtﬁiﬁwfqﬂvﬁnﬁﬁ the a concentration

of 30 to 150 g/HbtempoﬁmtioﬁrBfehﬁ@id?éﬁkéékdiﬁhéﬂ Pds@nt FHTRAUM
hydrogenfluoridg in.a cgnientratlon pf 10 to 60 liter, nmore preferably 30
to 60 g/liter, angosUPPhr LEaUEFqane) 13 yRiawedhH SFRRIY5 10 a20 g/ liter,
nore preferabl ycOngentra®ignl ofet.tdnld he/Yitemat.nent |iquid of the present

I nvention, the stabikhize | Ses l,.8as er selected from
sul fanilic acid, sul géi Fg%%%&saﬁ@; qgéfactl : %I%Q%Eet?ler‘{?&%&ogcl_d,
benzal dehyde an@8Pbéfrahé¥ufasther seonprifes st disidalz @i téfingccovebpipnevent s
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pi tting corrosi e8rres e¥ROpFSEeREEY éqgﬁﬂifalabdﬂfibﬁaskyoes pkbphatifigam ne
having 1 to 15 gaiggglaéfggin;TE%}éggﬁo Igglé%% iron-nickel alloy
article, and to improving the finishing result of the
surface of the iron-nickel alloy article. The aliphatic
amine for the local pitting corrosion-preventing agent is
preferably selected from mono-, di- and tri-alkyl amines
having 1 to 15 carbon atoms, for example, diethylamine,
mono- n-butylamine, tri-n-butylamine, and
diisopropylamine.

Preferably, the local pitting corrosion-preventing
agent is present in a concentration of 1 to 20 g/liter.

When salicylic acid, benzoic acid, benzaldehyde
and/or benzenesulfonic acid is employed for the
stabilizer, the local pitting corrosion-preventing agent
comprising at least one aliphatic amine having 1 to
15 carbon atoms is preferably added to the treatment
liquid. Also, when sulfanilic acid and/or sulfanilamide
is employed as the stabilizer, the local pitting
corrosion-preventing agent is also preferably used.

The treatment liquid of the present invention
optionally further comprises a surface-smoothing agent
(D) comprising at least one member selected from
aliphatic mono- and polyhydric alcohols, preferably,
water-soluble mono- and polyhydric aliphatic alcohols,
and ammonium sulfate. The surface-smoothing agent is
effectively contributory to uniformly smoothing the
treated iron-nickel alloy article surface and to evenly
improving the appearance of the article. The aliphatic



corrosion-preventing agent is contributory to preventing a local pitting
corrosion of the iron-nickel alloy article, and to inproving the finishing
result of the surface of the iron-nickel alloy article. The aliphatic am ne
for the local pitting corrosion-preventing agent is preferably sel ected
fromnmono-, di- and tri-alkyl am nes havindg T to 15 carbon atons, for
exanpl e, diethylam ne, nono- n-butylamne, tri-n-butylamne, and
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enpl oyed as thecehédbhti&€ion tdee g cncaﬂo Aot tgl/llg.téerOﬁllﬁﬁ pafmmenii@g agent is
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alloy article in the treatment liquid or spraying or

coating the article surface with the treatment liquid.
The surface treatment is carried out preferably at a
temperature of 10 to 60°C, more preferably 20 to 50°C,
for 10 seconds to 10 minutes, more preferably 20 seconds
to 5 minutes. During the contact of the iron-nickel
alloy article surface with the treatment liquid, a
surface portion of the iron-nickel alloy article is
uniformly chemically dissolved in the treatment liquid,
and the resultant fresh surface of the iron-nickel alloy
article exhibits a desired uniform appearance, for
example, gloss, color and texture, without generating
local pitting corrosion.

When the specific stabilizer (B) of the present
invention is added, optionally together with the local
pitting corrosion-preventing agent (C), to the aqueous
acid solution (A), in an initial stage of the dissolution
treatment in which stage, the concentration of the metal
dissolved in the treatment liquid is low, the dissolving
rate of the iron-nickel alloy is restricted to a proper
level, and in a final stage of the dissolution treatment
in which stage, the dissolved metal is in an increased
concentration in the treatment liquid, a reduction in the
dissolving rate of the iron-nickel alloy is also
restricted. Therefore, the iron-nickel alloy can be
chemically dissolved at an approximately constant



di-et hyl enegl ycol, and triethyl enegl ycol, and.preferably enpl oyed, as the
surface-snoot hing agent, in a concentration of 0.2 to 10 g/liter. Al so,
anmoni um sul fate is used as a surface-snoothing agent, in a concentration
of 1 to 10 g/liter. In the surface treatnesgt _with the chemcal dissolution
treatment liquid of the present invention, the surface of the iron-nickel
alloy article is brought into contact with the treatment liquid by
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concentration of theunﬂimdlnglgsokmEdduusbmatﬁonatreatméhqulﬂqmﬁdImﬁmthéma
O Sso1ving. I 2 oled e It oh Basal Qb i ESLOREEEE 1 8 ARLOR Y ad B!

and in a final age of" °Ss Ot PoRPEras tage
di ssol ved neteﬂeasnlY1Qﬂnhnmdd@dbdurgogcéhErarEthenttPED¢¢an¢mwﬁth¢uﬂn d, a

reduction in thg éHiSﬁ@a‘{L'lgﬂ R%%ﬂeﬂu%n&[iﬁ 'EHQ Eff!é@h@é@a{mﬁénéﬁ§0m the
restricted. Therefore I r ni_ckel can
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of the present invention has an excellent treatment
capacity for the iron-nickel alloy article and can
provide a beautiful and uniform surface on the treated
article, while preventing the local pitting corrosion of
the article.

The hydrogen peroxide contained in the treatment
liquid can be stabilized over a long period of time and
the dissolving rate of the iron-nickel alloy can be
maintained approximately constant from the start to the
finish of the treatment. Therefore, the dissolution
treatment liquid has a long working life, and the
deviation in the quality of the resultant treated article
is very small. Also, even after the treatment liquid is
employed for a long time, substantially no mist .
(precipitation) is generated in the treatment liquid and
the working circumstances around the treatment liquid can
be kept clean.

EXAMPLES

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

Examples 1 to 8 and Comparative Examples 1 and 2

In each of Examples 1 to 8 and Comparative
Examples 1 and 2, a chemical dissolution treatment liquid



chem cally dissolved at an approxi mately const ant -7- dissolving rate in
the treatnment liquid fromthe initial stage to the final stage of the
treatment procedure. In other words, the stabilizer (B) of the present
invention optionally combined wth the Iocaé pitting corrosion- preventing
agent (C), is contributory to mnimzing the change in the dissolving rate
of the iron-nickel alloy in the treatnent liquid throughout the treatnent
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the retention of hydrogen peroxide in the treatment
liquid and the surface conditions of the 42 alloy lead
frame were measured.

@ The starting (initial) stage of the treatment.

@ The stage at which the concentration of the
metal dissolved from the 42 alloy lead frame into the
treatment liquid reached 10 g/liter.

€) At the stage at which after the concentration
of metal dissolved from the 42 alloy lead frame into the
treatment liquid reached 10 g/liter, the 42 alloy lead
frame was removed from the treatment liquid and left to
stand in the air atmosphere at a temperature of 50°C for
24 hours.

The dissolving rate of metal was determined from a
reduction in thickness of the frame due to the
dissolution treatment with a gradual stirring and the
treatment time. The thickness reduction was calculated
from a reduction in weight of the frame by the ‘
dissolution treatment.

The retention of hydrogen peroxide in the treatment
liquid was determined in such a manner that the 42 alloy
lead frame was treated by the treating liquid until the
concentration of the dissolved metal reaches a desired
value, the frame was removed from the treating liguid,
the remaining treating liquid was left to stand at a
temperature of 50°C for 24 hours, the concentrations of



t he working circunstances around the treatnent liquid can be kept clean.
EXAMPLES The present invention will be further explained by the follow ng
exanpl es. Exanples 1 to 8 and Conparative Exanples 1 and 2 I n each of
Exanples 1 to 8 and Conparative Exanples 1 and 2, a chem cal dissolution
treatnment |iquid was prepared by mxing an aqueous acid solution of 85
g/liter of hydrogen peroxide, 42.5 g/liter of ammoni um hydrogenfluoride and
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hydr ogen per oxi dhei deblrényr eat that beéfpiral el Idwerisig.f ace condl t | ons of the
42 all oy lead frane Le e sured. lerr start |n| ge of
the treatment. [err]Wﬁ ThET2F3g2° %lE&IQﬂqugi EaT e%atloﬁ ga ta

di ssol ved frontﬁwemeZWQBIeyaleauedrbyma|vmsnaﬂu9hsenMHUmMM hsqﬁbdlbwached 10
g/liter. [err] At the stage at which after the concentration of netal

di ssol ved fronttaﬁ aIIoX# ad frane into the treatnment |jquid reached 10
g/liter, the 42 Ilﬁ§sl ead % 8 renoved froitiigcs HOTYS qui d and

left to stand in thg air é&é“figﬁﬂe at a temm&idﬁmnshﬁﬁadgﬂayﬂédidhaé,

No local pitting corrosion

Slightly uneven in surface
2 Satisfactory appearance,
No local pitting corrosion

_ Uneven surface appearance

1 Bad Local pitting corrosion

occurred

The test results are shown in Table 1.

The relationships between the dissolved metal
concentrations and the dissolving rate in Example 3 and
Comparative Example 1 are shown in Fig. 1.

Also, the relationships between the retentions of
hydrogen peroxide and the dissolved metal concentrations
in Example 1 and Comparative Example 1 are shown in
Fig. 2.

Fig. 1 shows that the change in the dissolving rate
of metal in the treatment liquid of the present invention
(Example 3) in response to the change in the dissolved
metal concentration in the treatment liquid is ‘
significantly smaller than that of Comparative Example I.

Also, Fig. 2 clearly shows that the reduction in the
concentration of hydrogen peroxide in the treatment
liquid of the present invention (Example 3) in response
to the change in the dissolved metal concentration in the
treatment liquid is significantly smaller than that in
Comparative Example 1.



24. hours. The dissolving rate of netal was determ ned froma reduction in
t hi ckness of the frame due to the dissolution treatment with a gradual
stirring and the treatnment time. The thickness reduction was cal cul ated
froma reduction in weight of the frane by :qge di ssolution treatnment. The
retention of hydrogen peroxide in the tréat liquid was determ ned in
such a manner that the 42 alloy lead franme was treated by the treating
liquid until the concentration of the diggoyed netal reaches a desired
val ue, the frame was renoved fromthe treating quuid t he remai ni ng
treating |iquitwas Teft—to,siamgat—a qUPeTaf o crf

hours, the concentratigns of\&&l Y °°1‘1"§/°d‘ ogen pa%lz): | gvmgn tlbd eﬁazatt
liquid before and after| the | eaving procedure here,npasur EFGP ib E‘
retention in cgaggntrat/ion of hydrogen peroxide, WaS Teprleséntefl by a Palilo
in % of the hydrogen pgroxide concentration affer the | daving o that
before the | eaving. The surfackpeonditi oppmetnt he(vm/Bit)ed 42 al [ oy | ead
frame was eval uated by |a visual observatjon aspfollows, |Cl ass

Eval uati on Surface conditions(g/l) |@EK@| @Mt 0 | @ | @i @Dr|m
surface appeargncE, ocal—prtting coryosTon_Sttoiy jomeyenrrsuriacyg 2

Satisfactory .jve aargeéfrngncei No local pitting: 2 ?'rg'ld()gi %ﬁ ané qurf ace

appear ance 1 gxam;ﬂ@d 2 [n-butylamine Locaﬂl i ttisng|cal rogi onooc,q;rred

5.1]1.5]1.3 90 2 2 -
7.014.2|2.4 92 2 2 2

m:#h)

1{Sulfanilic acid
2

Sulfanilamide

Sulfanilic acid

n-butylamine 4.512.3}2.0 91 3 3 2

Benzoic acid
di-isopropylamine

3

ON|JLIN]I NT N

L3

5.3]2.5|2.1 86 3 3 2

[

Sulfanilic acid
n-butylamine

diethyleneglycol
ammonium sulfate

4.412.212.0 81 3 3 3

Example Sulfanilamide
n-butylamine
ethyl alcohol
ammonium sulfate

6.013.5]1.8 94 3 3 3

Salicylic acid
benzaldehyde

7 |n-butylamine
ethyl alcohol
ammonium sulfate

4.4]2.3]2.1 80 3 3 3

3

. o . . PIE . . . .
QOO0 locuwvwoolooooulumooum|lowm|owm| vl wn

Benzenesulfonic acid
n-butylamine
diethyleneglycol
ammonium sulfate

Example 9 and Comparative Ekamgle 3

In each of Example 9 and Comparative Example 3 a

| o
VuoulupLrwPRPRPRI VUV ME VLN

5.0{2.4]2.0 76 3 3 3

chemical dissolution treatment liquid was prepared by
mixing an aqueous acid solution of 100 g/liter of
hydrogen peroxide, 50 g/liter of ammonium
hydrogenfluoride and 2.5 g/liter of sulfuric acid, with
the compounds as shown in Table 2 in the amount as shown
in Table 2.



The test results are shown in Table 1. The rel ationships between the

di ssol véd netal concentrations and the dissolving rate in Exanple 3 and
Conparative Exanple 1 are shown in Fig. 1. Also, the relationships between
the retentions of hydrogen peroxide and th ld| ssol ved netal concentrations
in Exanple 1 and Conparative Exanple 1 are’shown in Fig. 2. Fig. 1 shows
that the change in the dissolving rate of metal in the treatrrent quuid of

the present inventiomn gBxampbg. ﬁaanff&ﬁmmﬁf&
di ssol ved net al concent ration in the treatnment dis si gn| f [ can{nfny

smal | er than t h¥BSof™BGRHAPRrFFeaERAnph cthe W%ﬁf-mqfltg liguddeat] @ shows t hat
the reduction i temperatneensfasdon, ofimyest Ggith RRIteY Gaid Rhhe di-heat ment

liqguid of th Ex | e n response to the change in
ha i sool ved nars Shmkl¥ERLLORe (EX R 1 1 el B’ < MBeghePPeant |y

smal | er than t hgeshhdtsoapar ahowe Exaa’qﬁhajz - 10 - Table 1 Additive
conpounds Di ssol ving Ret en- I\/bt.laa{blreatze of tion of surface
nmet al at H202 condi tions Exanpl
40[ err] C Type TouTL S eu‘m 'u, ( s, et er+
5 Thetdas !
(% [err] [err] [erflfl ’C% *Non r:t;c’?]fmg ; J’:ﬁizace-
6.7 3.00.9 30 2 1 tlve Exanpl e net2 - but gzgagm" ond i3 19
5 4805-,@111,1,1e 0 3 2 1 sulfanilid gck |5 978 |5
1.3 90 v3.
Type Amount | {(pm/min)
GLIOI@|I®] » O]|®]|®
sJomparative None 5.5
ixample 3 - .5{3.1|1.1] 31 2 1|1
Sulfanilic acid 2.5
. diisopropylamine 5.0
fxample 9 diethyleneglycol 1.0 {*-3]3-1{3.3] 92 3133
ammonium sulfate 2.5

INDUSTRIAL APPLICABILITY

The chemical dissolution treatment liquid of the
present invention has an excellent treatment capacity for
iron-nickel alloy materials, has a high working stability
and life and can impart a uniform and good surface
appearance, without generation of local pitting
corrosion, to the article.



2 Sul fani | am de 2.5 7.0 4.2 2.4 92 2 2 2 3

Sul fanil'ic acid 2.5 4.52.3 2.0 91 3 3 2 . .
n- but yl am ne 5.0 4.5 2.3 2.0 91 3 3 2 4 Benzoic acid
2.5 5.32.5 2.1 86 3 3 2 di-iggptopylan1ne 10.0

Sul fanilic acid 2.5 5 n-butylann 5.0 4.4 2.2 2.0

81 3 3 3 di et hyl enegl ycol 1.0 agnnn:un)sulfate

2.5 Exanpl e Sul fani | am de n- but yl am ne

5.0 6.gp3.5 1.8 94 3 .3 3_etﬁipi%$cohol .. 5.0 anmoni um
sul fate 5.0 %alic rhemicyl dissolutiomn Fhpatmentefyiguid for an

1.0 7 n-butyl anmimen-nickel allo¥, Scomgh s gk 2. 1 80 3 3 3 ethyl
al cohol 4.0 anngylug1sulfate t Benzegesulfonlc aci d
5.0 8 n-butyl anine &oﬁ%Fe°%$(?9?41%?%Y iopgcontaining 3 3

di et hyl enegl ycohydrogen pé&réx baerpramnorsiun dfy@irogenfluorideExatdpkal fuand
Conpar ative Exagpkg.3,54 each of Exanple 9 and Conparative Exanple 3 a
chemi cal dissolutioh freatnment |iquid was prepared by m xi ng an aqueous
acid solution of 100 g/litR) oA stabkiddgeremeampmds ing0ag/ least oheanmoni um

hydr ogenf | uori dﬂeﬂﬂersélaééé& f rdil siﬂff&i{lﬁca%'cq?, shﬁ&%ﬁ%lﬁﬂﬁg‘gunds as

shown in Table n the anmount as shown 1 n Tabl y'l ead
frame having a Fﬁhéﬁﬁ%&% ¥fid, Peppoic acid, benzaldehyde and
benzenesulfonic acid.
2. The chemical dissolution treatment liquid as

claimed in claim 1, further comprising (C) a local
pitting corrosion-preventing agent comprising at least
one aliphatic amine having 1 to 15 carbon atoms.

3. The chemical dissolution treatment liquid as
claimed in claim 1, wherein the stabilizer (B) comprises
at least one member selected from salicylic acid, benzoic
acid, benzaldehyde and benzenesulfonic acid and further
comprises (C) a local pitting corrosion-preventing agent
comprising at least one aliphatic amine having 1 to
15 carbon atoms.

4, The chemical dissolution treatment liquid as
claimed in claim 1, 2 or 3, further comprising (D) a
surface-smoothing agent comprising at least one member
selected from mono- and poly-hydric aliphatic alcohols
and ammonium sulfate.

KO O 0 A



was imersion-treated in the treatnment liquid at a tenperature of 30[err]C
rinsed with water and then dried. The sane tests as in Exanple 1 were
applied. The test results are shown in Table 2. Table 2 Additive conpounds
Di ssolving Reten- Metal rate of tion of surface nmetal at Herr]derr]

condi tions Exanple 40[ err] C Type Anmount

([err]ninln) (g/I) [err] [err] [err] (% Conparative Exanple 3 None
5.5 3.1 1.1 2 1 1 Exanplé Sulfanilic acid 2.5 Exanple 9

dllsopropylanlne 5.0 4.3 3.1 3.3 1 3 3 3 anmoniumsulfate

2.5 I NDUSTRI AL APPLI CABI LI TY The chem cal dissolution treatnment |iquid of
the present invention has an excellent treatnent capacity for iron-nickel
alloy materials, has a high working s&ﬁt}lg;yéknd life and can inpart a
uni form and good surface appearance, t hod® *generation of local pitting
corrosion, to the article. 8r- 12 - CLAI M 1. A chem cal dissolution
treatnent liquid for an iron-jnickel alloy, conprising: (A an aqueous acid
sol uti on cont ai ni ng hydrogen per oxi de, ammoni um hydr ogenfl uori de and

sul furic acid; and

(&)
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(B). & stabilizer conprising at |l'east one nmenber selected fromsulfanilic
acid, sulfanilamde, salicylic aci.d, benzoic acid, benzal dehyde and

benzenesul fonic acid. 2. The chem cal dissolution treatnept i

claimed in claiml, further conprising (C) a local pitting REPL%EME@S SHEET
corrosion-preventing agent conprising at |east one aliphatib m ne havi ng 1
to 15 carbon atons. 3. The chemical dissolution treatmentiliq®@d '
clained in claim1, wherein the Stabl|Iﬁﬁﬁ$£ﬁ&m§QﬂQEtSB§3Qkxb boge
menber sel ected from sali cyI ic acid, benzorec—actd—benzatde lyuc an
benzenesul fonic acid and further conprises (C) a local pitti

corrosi on-preventing agent conprisin st one aliphatic vigag 1
to 15 carbon atons. 4. The chem ca%ﬁ%@autl on treatnent q%qudi]%i]@ =5
claimed in claiml1, 2 or 3, further conprising (D) a surface- s%ﬁ

agent conprising at |east one nenber selected from nono- and pbf

al i phati c al cohol s and GHFMECALUPISSOLPEIOY. TREATMENT LIQUID FOR IRON-
NICKEL ALLOY

An iron-nickel alloy can be uniformly surface

treated, without local pitting corrosion, with a chemical

5 dissolution treatment liquid including (A) an aqueous
acid solution of H,0;, ammonium hydrogenfluoride and
sulfuric acid, (B) a stabilizer selected from sulfanilic
acid, sulfanilamide, salicylic acid, benzoic acid,
benzaldehyde and/or benzenesulfonic acid and optionally

10 (C) a local pitting corrosion-preventing agent selected
from aliphatic amines, and optionally (D) a surface-
smoothing agent selected from aliphatic alcohols and/or
ammonium sulfate.

(Figqure 1)



