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FOR SILVER TECHNI CAL FI ELD [0001] The present
invention relates to an electrolytic strippingmgent;is?
for silver, and nore particularly to an electrolytic
stripping agent for silver, which is suitable for
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silver plating filnms. BACKGROUND ART [ 0002]
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in gloss on the silver surface. [0006] Based on the

results of a conprehensive study, the inventors have

di scovered that the aforesaig problens can be pep.i1132

resolved with the bel ow descri bed conposition of an

electrolytic solution for silver. Thus, the present

i nvention provides: [0007] (1) An electrolytic

stripping agent for silver, conprising a hydantoin
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[0007] (1) An electrolytic stripping agent for silver,
comprising a hydantoin compound and an aminocarboxylic acid or

a salt thereof as the main components.



beconmes a problem [0013] The preferred exanpl es of
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hi gh, the passivation of silver easily occurs.
Furthernore, the electrolysis is conducted at a bath
tenperature of 5C or  higherg preferably 10 to @6 11l1t32
is undesirable that the bath tenperature be too | ow,
because the stripping rate becones too low On the
other hand, if the bath tenperature is too high, the
bat h becones unstable. Further, it is desirable that
the bath be stirred during the electrolysis. In
particul ar, whenH the current den 'éy is higgh, it is
preferred th e stirring rate i gh_fjo prevent
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when a Hag h% is the treatnent object, the
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Side surface stripping capacity [0026] The silver
stripping state on the side surface was observed

under a mcroscope (x50). Sapples in which silverrwes132
stripped fromthe side surface were consi dered good.

The evaluation results are shown in Tables 1-1, 1-2,

and 1-3. 8 PCT-11132 nD na 4J4(a H (04-)Ti -
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5M u¥Ii,lpneserably, 5 £tB 2004y/M0LA'f10he @drtaritifation is too
low, the stripping capacity on the side surface and the effect
of suppressing the gloss increase and unevenness of the silver
surface of the necessary portions are low. Too high a
concentration also undesirable because the effect reaches
saturation.

[0015] Further, if necessary, a pH buffer, a surfactant, a
copper discoloration preventing agent, an epoxy bleed-out
preventing agent, and the like, may be also added to the
electrolytic stripping agent for silver in accordance with the
present invention. Any of the well-known pH buffers,
surfactants, copper discoloration preventing agents, and epoxy
bleed-out preventing agents can be used.

[0016] Electrolytic stripping of silver is conducted by using
the aforesaid stripping agent under the prescribed conditions.
The pH of the stripping agent is adjusted with a pH buffer, for
example, an alkali metal hydroxide such as sodium hydroxide or
an alkaline earth metal hydroxide, so that the pH becomes no
less than 7, preferably between 9 to 12. If the pH is too low,
the stripping rate is low and the surface of silver on the
necessary portions after the silver on the unnecessary portions
have been stripped off easily becomes uneven and a selective
stripping ability is poor. On the other hand, no merits are
gained by employing too high a pH.

[0017] The stripping objects for the application of the
present invention include silver films obtained by silver
plating or soldering on a variety of metal base substrates such
as copper, copper alloys, iron-nickel alloys such as 42 alloy,
stainless steel, and nickel alloys.

[0018] The treatment object having a silver film formed on
the surface thereof is immersed in a bath of the electrolytic

stripping agent prepared in the above-described manner and
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electrolysis is conducted by using the treatment object as an
anode. No specific limitation is placed on the cathode, but
stainless steel is typically used. The current density is 0.1
to 50 A/dm’, preferably 0.5 to 20 A/dm?, based on the surface
area of silver which is to be stripped. It is undesirable that
the current density be too low, because the stripping rate
becomes low. On the other hand, if the current density is too
high, the passivation of silver easily occurs. Furthermore,
the electrolysis is conducted at a bath temperature of 5°C or
higher, preferably 10 to 60°C. It is undesirable that the bath
temperature be too low, because the stripping rate becomes too
low. On the other hand, if the bath temperature is too high,
the bath becomes unstable. Further, it is desirable that the
bath be stirred during the electrolysis. In particular, when
the current density is high, it is preferred that the stirring
rate be high to prevent the occurrence of passivation.

[0019] When part of the silver plating film, which is the
treatment object, is stripped with the stripping agent bath,
the siliver plating film on the necessary portions that should
not be stripped is masked or a method of locally immersing only
the portions which are to be stripped can be used. Furthermore,
when the silver plating film on the necessary portions is
sufficiently thick and may be stripped to the same degree as
the unnecessary portions that are to be stripped, the entire
treatment object may be immersed. Furthermore, when a lead
frame is the treatment object, the necessary portions such as
pads and leads have a large thickness of thesilver plating film,
whereas the unnecessary portions such as lead side surface have
a small thickness of the silver plating film. Therefore, only
the silver film plated on the unnecessary portions can be
stripped even if the electrolytic stripping is conducted
directly without masking the silver filmplated on the necessary

portions.
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[@920]1 | ~ The present invention will be described below in
greater detail based on the examples thereof.

Examples 1 through 8 and Comparative Examples 1 through 3
[0021] Stripping baths with compositions shown in Tables 1-1,
1-2, and 1-3 were prepared. 28-pin SOP-type lead frames in
which a copper alloy substrate was plated over the entire
surface with copper by strike plating to a thickness of (.05
Mm and spot plated with silver to a thickness of 5u4m was used
as samples. The samples were immersed in the aforesaid
stripping baths and electrolytic stripping was conducted under
the stripping conditions shown in Tables 1-1, 1-2, and 1-3.
[0022] The samples after stripping were evaluated as follows.
S8ilver surface appearance and substrate surface appearance
[0023] Unevenness and defects were observed visually and via
amicroscope (x50). The samples without unevenness and defects
were considered as good.

Silver surface gloss

[0024] Measurements were conducted with a gloss meter
(Dainippon Screen, DM-400). The larger is the numerical value,
the higher is the gloss. The gloss of the silver surface before
the stripping was 0.40.

Silver stripping rate
[0025] The thickness of the silver plating film before and

after silver stripping was measured with a fluorescent X-ray
coating thickness gauge (Seiko Instruments Inc., SFT-3200) and
the silver stripping rate was calculated.

Side surface stripping capacity

[0026] The silver stripping state on the side surface was
observed under a microscope (x50). Samples in which silver was
stripped from the side surface were considered good.

The evaluation results are shown in Tables 1-1, 1-2, and

1-3.



tr~b, -1
r-1E H E »dr413132

Or-ro rOM
toA9 OCCbh) LOO

Mn bl-r1 bi

860 0 m

+~U0 r--|
DC Fl 1-1

| 1 ELOC) LbOLO r -
4.

a)4)0
00 00100 0O a-
Il
-ri

-W -~

-J>1 r-10.d.[n° nCOM)140 N. HaONa*100" {0 --P Or.Or
NOr-I
On\M ~ 2 0C70C7C7

Hr- 1[ 70C7C7 U4l

cco~r
M1 4 1

*(ssoTh 8ya sT 19yBTY 243 ‘onTea TeRTISWNU 8Y] ST I5YbTY 2y3) op° 0 sT burddriags ISATTS 03 10T1d SSOTH 20vIaINns ISATTS

| poos poos pooD pooS AjToedeo butddTraas
A ®0eIINs SpTS
. ui
-8 91T LT 61 8°T (upu/ud) o3ex
: burddraas I24ATTS <
|- poos poon poog poos soueIrvadde noapwwﬁmwm
< . s0BRIINS 23eI3sqng ' t
S ALY 9€° 0 8E"0 %0 880Tb 2okIINS IDATTS
M,W Pood poos poon poosn souearedde
A O, . soejans IDATTS
_ 0€ 0€ 0€ 0€ (s) swry
N S°0 §'0 §°0 60 (s/w) =3ex bBuTraaTas
=) ¥4 67 ¥4 Gz (Do) @anyeredusy yjed SUOTATPUOD
| < .
N 0°01 0" 0T 0' 0T 0' 0T “ (up/y) putddrIas
3TSUSpP jusIIng
4© 60T 60T 60T §°0T md
. T/bu g - - - jusbe burqusasid
- Beqdesasw TAospexsy - - - ano-pesTq Axodqg
Yo T/bwu gg - - - ausbe burjusasid
= -9TOoZeTIq0ZUsd-¢ Z/T - - - ucTjeIlofoosTp iaddon
— O T/bu o1 - - -
> © asyie thusydriucu . Aue3oRIING
| — sueTAyledxolTog - - _
O 76 <1 — — — uoT3Tsoduos
4 © pIoe oTiog | - - - _ I233ng pd yaeg
‘= /b 08 VY /5 09 1/b 0g
@ J ®3ejaedse unipog | e3eiredse untpos | sjeiiedse unTpog | e3ezaedse wnTpos N. Jusuodwos uTeR
48 /B oz /b o€ /5 0% /8 0§
<0 TAyzswixoapiy
. Q urojuery TAylewrg-gg TAY3=awTqg-5‘g uTrojuepiy
Rl v £ z T
-2 soTAURXy

I-T oTqeL




“(ss01h 2y3 ST I9YbBTY Y3 ‘enTea TeoTISWNU oy3 ST IoybTy oy3) gy g sT burddrags IBATTS 03 I0Txd sSSOTD @ovIans ISATTS

™~ o 00 o AqToedeo burddrags
nm pocH pPoon pood poon sovgIne epTS
mw W._ (utwmyum) s3ex
— 9°'T LT 6°1 8°T
- { putddTass IBATIS
- Mnf N — mommummmmm S3Tnsed
- uoTlENTRA
T \)M = —, pooDd pood pooeD pood soRIINS ajeIasqng FAEniEAd
a0 o654 SE* 0. LE* O 85° 0 Zv- 0 £80TbH @0vIIns ISATTS
o O« souriesadde
a— 873 Pood pooD pooD pooD soegans I9ATTS
. \)W.H 0g g 0¢ 0g (z) surg
=t gy S0 70 §°0 S°0 (s/uw) ®3ex BuraaTag
O o o 44 ¥4 ‘GT GT (0,) 2aIn3vasdusy yaieg SUOT3ITpUOD
S -
O — !l o . . . . (;up/¥) butddraas
ETCL 0ot 0r 0T 0°0T 00T £aTsusp JUeIIND
b — L S 0T G 0T G 0T G 01 ud
O v n
mwb o 0 O L /b gg - - - jusbe butjuessad
ST _SA PToR oTInNeT - - - 3no-pesTq Axoda
s” Z<d T/Bm og - - - qushe buTiusasad
_. O " g sTeozerIjozusd-£’z’T - - - ucTjeIoToosTp asddod
s5<0° T 4 T/Bu o1 - - =
G o o< n.Ha Ioyze TAusydTAuou 3URLORIING
ow , g— susTAuyledxolTodg - - - oTaTs0d
— ~~ 1 - u oduiod
— g o T/b o1 - - - F3T
1 \ﬁa)m U )m /m MUHUM U:_.H.Hom -— — - Hmuyﬂg H:Hm Hﬂnv.mm
L Lo e /b 08 /B oL /B 09 /6 0%
' WO m Nw = S Saewesntb wntposg ejeueynTh wnTpos | sjewranth wnipos | ejewmeanth umTposg Z usuoduios UTeR
0-85- < /5 0z /b 0t /6 0% /b 0¢
O ~=— 1~ TAyaswixoapiy
. 1
.Plu S _ M i M_.} - € ~UTOqwepAY uTo3URPAY T ausuodwoo UTeW
c82°_93 uTOjURTY 1Ay3euta-g4c TAy3euTa-g‘g utoquepAy
-84 5Y Q seTduexg
Od— ., o ob

¢-T 91qel




PCT-11132
11
p N

ri-] .4.1

O

‘enTes TeoTiswWnU 9y} ST IeybTy oy3)

"(ssoTb 8y3 sT a8YybTY BY3
0%°0 ST burddrazs 19aTTs 03 101ad ssoTh eperins ISATTS

Azroedeo butddtias

(d (1)P4 C . Q0

-W 1 11 11 11I

4-J 41In (a Mro 04)> m PQ

O -TidiOo -PH T
.n 90

4P78.0ti x0 1404

cq r

-rA -r1Qa QO

.,'4.,-"0 rv-HSdlas-1id --
a) (D> a)4)

>,

1004 I004d I1o0g soeIIns opTS
P 0 6°1 L1 turu/un) mumu
butddiaszs IBATTIS
moamummmmm s3Tnssd
Teod pood pood sopzIns &31eI385(Nng HOTAEnTEAT
P 0 99°Q GF*0Q £80Th oovIIne IsaTTS
poon usAaun usAsUn soegIhs monmwmwmmm
2
o o€ 0€ _ (s) sutg
G0 5'0 G0 (s/w) e3ex HuTaxTas
Gz Sz c7 {D,) @anjexeduey yyeyg SUOT]TPUOD
00T 00T 00T (/) purddraas
A3tsusp JusIIngd
50T 50T 0"6 ad
- - - jusbe buTjusasad
- - - Ino-pesTq Axodg
- - - juebe buftjusasad
- - - UoT1eIOTORS TR Iaddo)
_ _ H 3URIORIING
- — — uToT3Tsoduos
_ _ _ To9733nq HA yaed
~ ~ H Z Jusuodwioo uTER
/6 001 T/6 00T /6 00T
uTojuepiy I Jusuoduiod UTeH
oreweanTbh wnrpos TAyaswrg-c/g epTWTUTOONS
£ 4 . 1

1o0LOLO ~4y 0 ONr 1 COQO r+u C) P, 13a

to -rgq P-1 4Jco -P OPiz -i

W-13-1

'>>Cl-E4)'
4)1-E4J--11~r-1r-1,S]r-I
| Ax004J-r1-r1-r1-r1 Z-14
ncnw 10 PCT-11132

SeTduexXy sAaTieIledwo

€-1 °Tdel




I Il I11ndinfl) A1-1 I f4 -] 0O0i~Al ION""'7Q

COA I~orl pl~b ! asen't~-CDI LOJ . I3 il
110 O NInr-2-T ! Ir 4NC NOD i 0 Q 04I>NEYT+)132
-HO -Prn[a 0"1 +Vtl P1 H4.4 1aP4.4 4] Os~ ~'5 O~ |
OA-)NV-P 0 4-)EQ t:ylb7tt) OO0O~1 k .,. ON RQTrqg
r104br----P\

[0027] The electrolytic stripping agent for silver in

accordance with the present invention, which comprises a

hydantoin compound and an aminocarboxylic acid or a salt thereof
as the main components has a long service life and high side
surface stripping capacity and makes it possible to suppress
the occurrence of unevenness or gloss increase on the silver

surface of the necessary portions after silver stripping.
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14 (n V 11 PCT-11132 [0027] The electrolytic stripping
agent for silver in accordance with the present

i nvention, which conprises a hydantoin conpound and

an am nocarboxylic acid or a salt thereof as the main
conponents has a |ong serW@&MS fe and high side

surface stripping capacity and makes it possible to
suppress the occurrence of unevenness or gl oss

i ncrease oAt heelgqtralytsir f 6@ igbinge Ageddsafpr silver,

. ¢ . ) e ) _

R ERR PEaRrR S P B 2 R At indid o eid or

a ol | heeef hyslabiteima to npoygpenants an ani nocar boxyl i ¢
acid or a salt thereof as the main conponents. 2. The
electrolytic stripping agent for silver, according to
claidm 1, wiheei elekéradiyhdcarboxyppinqciaest afor silver,

i nadi cayboxylic_.acid. 3., The electrolytic c oy
TN A gert T ot STTSATLR She PRTIRETEPORY hith ac4d 1s a
mcho amtii rodd iccptso sElsic ascide main conmponent s

hydant oi n, 5, 5-di net hyl hydant oi n, 5, 5-
di net hyl hydant oi n- 3- hydroxynet hyl, alantoin or salts

t heseof agHeheehgdanbiyaieonpotihimnd AR adbe silver,
aci%r glutanic acid or salts thereof as the )
achn. bﬁiyﬂ%ﬁ%&n% 8F < t Whbhehegomprises, as the main

components, hydantoin, 5,5~-dimethylhydantoin, 5,5-
dimethylhydantoin-3-hydroxymethyl, alantoin or salts thereof
as the hydantoin compound, and asparagic acid, glutamic acid

or salts thereof as the aminocarboxylic acid or salt thereof.



