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~dec oroat | Venrstigh Warious\Studies! the inbentorst dis2bv@reld Ihall a PR tfamrmaerporaung therein a mixture' of . .-
T “1-hydroxyethane-1,1-diphosphoric acid or a salt thereof with methanesulfonic acid or an alkali salt thereof = ..
: __'- ‘permits a notable addition to the decorative value of a coating and that a bath"using a stannic salt as.atin: . - -
- . salt permits the plating work to be. performed stably and easrly The present mventlon has been perfected. s
J:n7: . on the basis of this knowledge. i
=357 To be specific, this invention is directed to a method for the productron ofa tm-cobalt tm-mckel or tm-_-". A
""" lead binary alloy electroplating bath composition, characterized by mixing () a tin salt and one member - i :- .
selected from the group consisting of a cobalt salt, a nicke! salt, and .a lead salt as alloy coating-forming .~~~ - ;.
' " -agents, (b) at least one member selected from the group consisting of 1-hydroxyethane-1,1-diphosphoric - '
acid and salts thereof, (¢) at least one member selected from the group consisting of methanesulfonic acid
and alkali salts thereof and (d) at least one electroconductive salt, and to a tin-cobalt, tin-nickel, or tin-lead
binary alloy electroplating bath composition characterized by containing the components mentioned above
and produced by the method described above.
Now, the method of production mentioned above and the components used in the productron of the
bath will be described below. '
45 (a) This component comprises alloy coating-forming agents which are required to account for specific
' concentrations, i.e. the tin salt 5 to 50 g/iiter, the cobalt salt 3 fo 12 gfiter, the nickel salt 3 to 13 gliter, ... . . ..l
~_and the Iead salt 3 to 25 g/liter respectively as metal. If the concentration of this component is higher -~
than the range mentioned above, the components of (b) and (c) are not sufficient in supply for the plating
" bath to manifest its function satisfactorily. If the concentration is lower than the range, the plating bath.
- 50 forms the coating slowly and impairs the alloy ratio necessary for mamfestation of high corrosuonproof-
- .ness and consequently fails to. fulfil the object of plating. -
.(b) This component is represented by the followmg general formula and contrlbutes to greatly enhancmg .
the gloss of the coating. -
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e . acceptet ral e.'cQ 15 14160 Slﬁl@rt i %-an%ﬁt'%f this salt is unduly large, the excess salt.can.cause ST W
o s - coating defects such as surface streaks. If the amount is unduly. small, the bath has high electric L LE
T istance. - | e i e S = Mo
The bath composition of ‘the. present invention is produced ‘by .mixing the aforementioned four
" components (a), (b), (c) and (d). The coating produced by the electroplating using this bath composition.
. possesses heretofore unattainable excellent metallic gloss. ' AR o o
35 The electroplating bath of the present invention, when necessary; may incorporate other components T
" therein to the extent that the bath composition is not adversely affectod by the added components.. o
R The plating operation using the electroplating bath of this invention is desired to be .carried out under .
A, conditions: such that the bath temperature falls in the range of 50 to 65°C, the :current density at the.. .
_ cathode in the range of 0.5 o 5 A/dm2, and the current density at the anode in the range of 0.5 to 2.5
« A/dm2 The pH value of the plating bath can be selected within a very wide range of 3 to 13.5. -
The anode may be an ordinary insolubie anode of carbon,ferrite or 18-8 stainless steel. A- variable
anode may be also used. When the plating bath is acidic, for example,an anode made of the same
substance as coating-forming substance, i.e. tin, cobalt, or nickel may be used. Where a tin anode is used,
: for example, the electroplating bath is divided by an anion-exchange membrane into a first portion
45 containing the tin anode and a second portion containing the object to be eclectroplated and is electrolyzed,
thereby allowing stannous ion to dissolve out of the tin anode into the first portion and, since the bath is -
acidic, the stannous ion is oxidized into stannic ion, which passes through the anion-exchange membrane
into the second portion. In this case,since the tin is supplied from the anode, the coating-forming substance
to be replenished with the progress of the plating operation may be limited to the other member of the
s0 coating-forming agent than the tin salt. Thus, the control of both compositions is very easy. : '
" Now, the present invention will be described below with reference to working examples and comparative

experiments.

N EXAMPLES 1 TO 28 AND COMPARATIVE EXPERIMENTS 1 TO 11 :
' Various bath compositions according with this invention were prepared with the .compon_e_mts indicated in
Tables 1 and 2 and they were used for plating under the conditions shown in Tables 3-1 & 3-2. The *
properties shown by the coatings. consequently formed were as shown in Tables 3-1 and 3-2 ' :



wEP 0 32& 081 Bl [ERR] 5 whereln X stands for hydrogen sodlun1or pota55|un1u;q“
The anount of this conponent to be added is in the range of 20 to 140 .. - '
lg/Ilter | f the concentration ofptohda® egemaonent is larger than the. range
‘mentii oned above, the bath concentration becomes unduly large. If the
-concentration is |lower . than the range, the ‘10 effect of the addition of
thi s conpYeriens bathscdmpasitiong tof comperisqul Wereipmnared witththe camnepanisdndicated insTableatds an -~
ipor t ahtThe erarattiea skewnlithe Jopiipgsiommed using tha halh icersposifiens wescs sbatndodablay o -
acquir éh%lh'a@%@ ) efntebipg 1 158ch 8t i piands dre ddwerppyeibang ‘Eﬁé’mhaﬁvb‘e'c afRPN RhsdiuOf - -
~thisc B‘ﬁ@Hft & B%'aséﬂﬂéd't F“é’eefeE f‘i’ él?"‘?'&?ﬂ"&'l"? agh 3941@" F%ﬁﬁ’é‘"bfa"i""f%f 3"%| s

per - fiol ™ :?Pq Q g,B tﬂC' ! 88
t ot al m wﬂb “
r gnge Oaccor dée watlh g E,J t5|g4 :%E wn% the resu §ra d on ﬁg g
atio, Afor

in fg? r oagent |
‘the ti nsta% ber%sdge AN o %§° ats'P vis

stanpat sns i% hé‘QB.ﬁ n%%k@hj?res 8{% ac¥ah§n 9 ftfo.ﬁr té?.l:&
are ea R WefoShted Oh Hfired pG. Jehib, ereiﬁlé aﬁ&sefor 5enBE bichangs, A fr sh&tﬂ@h : a oea

salt is .eaiipreadué EhaR® rBspd@ivély nSfdyLLs sﬁumnhu?siorw eﬁﬁs 8ot R biBssHore

-per chl o&@é 8n a@ibdbirt @cdid) wnéisif @F sta.d§toarasusdcl(oheglsevalf&m&na.s,adnass 3a$sd tdeokin -
‘sal t, traderpoértgioag bath of this invention 20 prevents ot herwi se possible - -

ﬁchange of the tin concentration therein due to oxidation and enabl es the
component netals of the plating alloy, nanely tin-cobalt, tin-nickel, or B
tin-lead, placed therein to be sinultaneously chelated so that the ratio,of;..g
netal- concentrations in the bath coincides with that in the alloy coating

to ke formed by plating. The conposition of the alloy coating forned by

‘el ect* odeposi tion, therefore, can be easily managed 25 - by maintaining. ...
‘the ratio of netal concentrations in the bath within a fixed range. (d) The_uT“
“plating bath of this i nvention contains such a known el ect roconductii ve salt B
‘as sodi um chl ori de, potaSS|un1chIor|de potaSS|un1squate sodlun1sulfate
~or afponi um sul fate which is indispensable to the operation of _ :
ﬁelecfrodep05|t|on The anount of this eIectroconductlve salt to be added |s
in the generall'y accepted range of 15 to 80 g/liter."If the anDunt of thlS '
salt.is unduly |l arge, the excess salt can cause - . S o

s

8

50

56



30 . ‘coating defects such:as surface streaks If the armunt i s unduly
‘smal |, the bath has high el ectric resistance.- “The bath conposition of the-
present invention i's produced by gp oBswodie@t af or ement i oned four corrponents .
(a), {b), (c) and (d). The coating produced by the el ectroplating: usi ng -
thi s bat h conposition possesses héretofore unattainable excellent nmetatlic
gloss. 35 The electroplating bath of the present i nvention, when"
‘necessary, may incor porz ‘Her conpongnt$ therdin o khi éie-h't_'f-h'at"the‘
~bat h corrpositioh &S not: 8 [ ect ed|by{t hg Hdeenssl The . . - -

pl ati ng operati dn usi{ng atyng]ba -h qf”
desiret to be cgrrteg-oyt a-t+rprstsugh—tire

2 crlrrent}

rii onlfis . o
tir—temperature
at’ h { de . | nt he;._._“ PR

-falls-in the range off 5(¢- ef|
Kt

range of 0.5 to Al flerr brrgnt jde i e®n the -
range of 0.5 to |2.5 40 A Yal of tlhe ath clan be . . .
-selectgd vmthlnaverywi i gy Jbe an
ordinary insolu I@ arod_e w ta§| A
-vari abl e anode al tc, ffor -

exarrpl e, an anod —nad-e—ef- st ance,

i.e. tin, cobaltj ﬁ sused, - for.
exanple, the el c'oronloat' a3 rrbrane. '
into a first porftion]45 Jcontainin porty on

containing the gbjectf tq bg elfct
“al l owi ng stannous,ion tq dijssol ge| g
portien and, ZESl nce the Hath i s| acj di.
‘'stanni® i on, &hifctr padssyHS o
second portion. |In tHis {casle,s} ncp.t
“coat i ng-form ng |s@bstlande t 0" bk

plating.operatidn may bg. lijted

coati ng- form ng [agemt—ttagrit hye\LI T

Wz t hef eby.
8 d%e ifrst

>§d| zed i nt o__- o

hefstqlnnc
Tof—echgnge; raneImto-t he .

|sugpliled §ram th an de h'_
ifth|thel prp8ries %wf*t e

T Cqontyol_ < DO[_;""

conpositions is very |leaqdys [Nov
-below wi th referlence}t o jworkin

EXAMPLES 1 TO 28+HBJ ARAFHVEEPERHYENFS -
or di \

_COMpOosi.tions aco G With this | pvkption|aede dreparef_ the
‘conpongnt s i ndi gat'ed {i*h Ta-gu.es 1 pRd 'g’-indj_méry- re useﬁvéd Pl&H n
-the conditions showrpi-A-trabl-esr3—f—&3—f—Fhepraperte am'm—by- ]
coatings consequegt | }f fdrmed were| as}shpwn|in|Tall esf 3-fL ‘andq 3-27 |+
AN E) Nola
| Stl8ls18] |5]F 18 e
o SEEAT RN AP Rl 0 A I o ) R 8
~ sﬁ'gagﬁggﬁggééij
- 40 3 : ' ; § %
e B fg
8. —~ &
o 3 g
8 - = %
5 g8 |4 &
45
50
55



'éfﬂfHYDBZOOSIBl\@ﬂodébaﬂ1cmmoytnméﬁbrCmmaﬂSbﬁMéhﬁW@bﬁEd’”m

wi-th the conponents indicated in Tables. 4 & 5.: The. propertres'shomn by 't he

coatings formed using the bath eprgpsepidgsi®@is were as shown |n Table 6. I'n"'__. o
‘the Szacket (b) (c) of Tables 1 and 2, -P stands for

1- hydr oxyet hane- 1, 1- di phosphoric acid, PN for sodium salt thereof PK for = - .-
pot assi um sal t thereof H for nethanesulfonlc acid; and HN for sodluﬁ$saﬁff'”w“
thereof, and 5 nu”cuai ' et Sis was 2 to 4°
mnutes for the plafgng palft {al he tin-ni.ckel.

alloy and 5 to 10 nj+ g it “alloy.. The

adhe§|on test was cprri ange wi _ of JI S H8504,
3-8-a, with the resifits b- point din o stands for -
absence of separati pr— —o «Ht-of—4EQ%-gepar ati on.” The -
results of the test ﬁor gn 'o-&itricﬂagg,gth%'test for

‘resi gf ance to hydr ophtor+e
etchant were rated pn ajthr
change, [err] for s|®ghf ¢h
in alloy coating affer

R ﬁeir o eSsHstarele to an al kali ¢

) viher el n ogs nds}. f or absence of
ﬁba, %nd K | of éﬁ egl hﬁ-ge respectively
Bl N T
|

S pf —flor gloss were

1 e
rated on a three-pojat hral e} pwhanginl [ ern] lask afd

¥o ce8nspi cuous gl oss, .
o foms ordinary gl osf;and{Tefr | forf TRt fen fdo Sg. 20 25 30 35 40 45 :
so 55 R ] In n fo a8 8 - B
- MERIN. 3 11K
N7 d |8 1 Is| a 's.'sg K
] glsl=| |+ pé %za
o o |0 al 8] g8 g s
= o Py ) 9 I~ _ p;% )
R b ) [ERER I | JsE @ =
Do kS “ glalal |* REF s
s - a 1s1 21 = " gg g ]
o R = | s| |» s_g‘- g8
\— —— ﬁ—.a
- 34 |8 2 ale |88 g ®
g &l I° 2| |- |=E i 8
* 8 |8 8 ~leE |5 s
sla 2
S| & ] |2 E g
THEHAIR IR R B
318 61817 I51sls 1818 s 5
0 gfmgggﬂgm JE Y
auauvodwod (e} .
55




10 20 25 55 -

EP 0 320 081 Bl [ERR]

EP 0 320 081 B1

_EP 0 320 081 Bl [ERR]

40

55

[ ERR|

'EP.0 320 081 Bl [ERR

320 081 Bl 10~~~~~~~~~0-
o

a4

o ) o o o | Wv o | @ . @ ° @ © " 550Dl
o o ‘o ‘6.1 o s o ‘0 o | o | o ° o sseuRATSADY]
° ° ‘o ‘o ° ° ° o 0 . 0 ° ° . uﬁw@ .
I x x x ° o o o - o ° ° Bﬁwﬁw_
z18 | Tze | oo zo9 | zo6 | s | Lve | reo | o009 618 | T8 | 08 |poy B el
oo | epm| ko 3a3%0 | 303500 | 1opm | teow | reow| mew | P (Eer | TR " fuyecozsmy’
- x x | x woryerre| e wperrejwrerre] x| x  |wnesrejwpeare]  x x mc«uuﬂi
“x x x S o . S o x x o x x ﬂﬂuﬁﬂuvmﬁ_g.si
UoqaRd | UaEed | UOGEED | un up uR U | uogo 3§ ur VOO | UKD mmdcc_
09~ 65 {09~ S5} 08~ 05 09~ 05 |09 ~05 09 ~55 |6~ 05 {09~ 65| 09— S5 66 ~06 |09 ~s5] 09~851 ) Emg fmm_
1 1 $z sz | 2 s1 | &1 | T 1 1 |t 1 BN +apou)
~E0}~G0 | ~50 ~¢e0| ~c0§ ~8T| 60| ~50} 50 ~¢0 }~vS0 | ~S50 3e frsuep WRIIO|
z z g v v Joee Joe |2 |z | o |z z PN ‘sponED
~50f ~Ss0 ~ G0 ~01} ~01| ~01| ~0T]| ~50] ~¢g0 ~0'T | ~50 | ~S0 Fe ATSUSP VBT
al a s v v o v | ol @@ st |onm €1 13
n |« zt ot | 6 8 L] 9] s € z 1 I——
1€ e1qeL
o 2 ° 8 ) 2 2

66



- 20

EP 0320°081 BL Table 5 Corparative. ... ..

[err]

'EFO 20081 B1

“EP 0 320 081 Bl [ERR]' 4Q
11 10 - -

10

27 [err]

50 [err]
18

40 50

11

[err]

erfat |n

S5O

ssxmarsapy

K= rﬂ.ﬂ.ﬂ& .

: 20
P s somast

Ot her

proe ST
03 axmnsysay|

18 (a) _cdfrp'onéhf :

oM fr3e00
mn.:m%mu :%numwacoo. ULL

19 (Pb)

Burzecoxepu)

125 25

. supuapg|

Spou]

09~ 05

earsg]

wm.)\mm

(5,) exyeredsy ed| -

§°T
~ &0

g

~ G0

0/ tepoue]
Je K1suep quarm)]-

~ *0

.0t
~0°T1}

hm-.ﬂ\t.-gﬂv
"3 AQTsuap JueXIDy

. m.n

1]

f

s

*oN apduexyg

[err]

12 [err]

(pol yreri zation

[err]

5

1 [err

- &

10

15

30

'35



35 40 4550 55 10 EP 0 320.081 Bl [ERR| [ERR| 40 50 The ol ectropl at ng o

-bath conposition of the present i nvention contains 1- hydroxyet hane-1 . PR
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“all, the .amounts being based on ane liter of ‘sai'd bath conposition. 35 : 4. - %
“The ‘bath conposition according to claim3, wherein the concentrati:on of . /&
-sai d met hanesul fonic acid and/ or gf &8%0 ogat thereof is in the range of 1 . '
to 4 _pols per nol of said 1-hydroxyethane-1, 1- diphosphoric-acid and/or. -
-salt thereof. Patentansprtiche 40 1. Verfahren zur -Herstellung einer -
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50 . . .
The electroplating bath composition of the present invention contains 1-hydroxyethane-1,1-diphosphotic

acid or salt thereof and methanesulfonic acid or an alkali salt thereof as mixed and the coating produced by
the electroplating using the composition bath is stable and excellent in.gloss. Owing to the use of.a stannic
salt as the tan compound as one of the two components of the coating-forming agent, the plating operation

55 proceeds without formation of any precipitation due to such a rapid oxidation reaction as sn2’ - Sn"'-+ + 2
which would occur if a stannous acid were used, the plating bath has a stable tin concentration, and the -
plating operation can be effectively carried out stably at a pH value selected within a wide range from acidiec -
bath to alkaline bath. - ' - ' o e
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':d %s6s d etdin tetraval ents en une quantite d 9 R tier-me
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(2) at least one member selected from the group consnstmg of 1-hydroxyethane-1 1-d|phosphor|c R
acid and salt thereof in an amount of 20 to 140 g; AT
S _ ' (3) at least one member selected from the group consisting of methanesulfomc ‘acid ‘and an. alkall o
30 salt thereof in an amount making a total of 40 to 180 g when the amount of 1-hydroxyethane-1 1- D
.-diphosphoric acid and/or salt thereof is added thereto. and
(4) at least one electroconductive sait;
all the amounts bemg based on one liter of said bath composmon

g5 4 The bath composition accordmg to_claim 3, wherein the concentratnon of said. methanesulfomc acud coe
' and/or -alkali salt thereof is in the range of 1-'to 4 mols per - moI of said 1-hydroxyethane-1, 1-

diphosphoric acid and/or sait thereof.

- Patentanspriiche

40 . : _
1. Verfahren zur Herstellung einer Badzusammensetzung fiir die Elektroplattierung mit einer bindren Zinn-

_ Kobalt-, Zinn-Nickel- oder Zinn-Blei-Legierung, gekennzeichnet durch Mischen von:
(1) Zinnsalzen, nimlich Verbindungen von vierwertigem Zinn, in einer Menge von 5 bis 50 g
bezogen auf Zinnmetall, und einem Bestandteil, der aus der Gruppe Kobalisalze in einer Menge von

45 3 bis 12 g bezogen auf Kobaltmetall, Nickelsalze in einer Menge von 3 bis 13 g bezogen auf
Nickelmetall und Bleisalze in einer Menge von 3 bis 25 g bezogen auf Bleimetall ausgewdhit ist, um -
als Mittel zur Bildung des Legierungsliberzuges zu dienen;

(2) wenigstens einem Bestandteil, der aus der Gruppe 1- Hydroxyethan-1 1-diphosphorshure und

: deren Salz ausgewdhit ist, in einer Menge von 20 bis 140 g;

50 (3) wenigstens einem Bestandteil, der aus der Gruppe Methansuifonsiure und deren Alkahsalz
ausgewdhlt ist, in einer Menge, die insgesamt 40 bis 180 g ausmacht, wenn die Menge der 1-
Hydroxyethan-1 ,1-diphosphorsdure und/oder deren Salz hinzugefligt wird; und
(4) wenigstens einem Leitsalz;

alle diese Mengen bezogen auf einen Liter der Badzusammensetzung.

55
2. Vertahren nach Anspruch 1, dadurch gekennzeichnet, daB die Methansulfonsiure und/oder deren Salz ...

in der Badzusammensetzung in einer Menge von 1 bis 4 Mol pro Mol der 1-Hydroxyethan-1 1-
diphosphorséure und/oder deren Salz enthalten ist.
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et ain-gl onb, gplBsdeREn Qn&ﬁbr%ngﬁ%#bdﬁs?&"&' ent “commre conposants o
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~groupe const i Hydxan-i Sgiphdsbitorsdre GAIsol defsh SdRBInglgeMGWIG; wi@ 3 a 12 g en

ternes de colis)venigméralein lesalzsel s de nickel én une quantit6 de 3 a 13 g en .

t er mestsde nalle kileks Mwtgen bezbged @ef efheh Litetder Badmiamerensezengjuantite de 3 A 25 g en
ternmes de plonb netal pour servir come agent de formation de rev~tenent

d' al | i agd:  Batipusammenspiaengnachvinsbiueh 3 idladusih aghengzeichnelrdafidie Koorentratioruder Methan-

1 aci de 1 - #yfensdixy endfadarederem Alkaisaizias Berejch e 1 bis 4 Mol i Moleder. delydrgemibanchi-une
quahtite ded'msﬂﬂ”fﬂ@et!f‘d’°f’§)d°'€§[]sﬂ'6|°?@9‘un menbre choisi dans |e groupe .-
:constlﬂ”u%ag%% aci de nm6t hanesul foni que et -un de sos sels-alcalins on une. -
quantite T"ﬂ‘&nt un total de 40 a 180 g Iorsqu on y ajoute |la quantlte RS

-d" aci.de J,I h @ql guf "et/ S éé' f]?gi‘ll.‘ c% | ns
“un sel cond§§fé L i ,% gc‘f";iﬁﬁjﬁog y 2 1age BaUPe ']c £y %
“fondees sur JLEE a y COAPSRLT o 'aiﬂ%t i i ain-
st%ﬁ u'ﬂe qf}antl § 55 Qapn @ em o
'selon Tar evet 96 {amn &Pﬁe @rg i |ﬁa s GO0 Ei: une . .
“et hanesul f o- -quiutUge £4 4 @Hraﬁ'uﬁae§9ﬁ'te s dé cG@Jlt rﬁbta?%tss d«Ui}el eﬂtuﬁéM £ aé'8 al a-
4. m)| es par nalLen Bkbstde Hcksl meter etlc%s sels de plomb en une quantité de'3 & 25'g en termes do”
KR . plomb métal pour servir d'agent formateur de revétement d'alliage ; I
.. 80 (2) au moins un membre choisi dans le groupe constitué par I'acide 1-hydroxyéthane-1 1-d|phospho-._'. o o
o rique et un de ses sels en une quantité de 20 4 140 g ; ) o
(3) au moins un membre choisi dans le groupe constitué par- I‘acude méthanesulfomque et undeses: - 1.
sels alcalins en une quantité constituant un total de 40 2 180 g lorsque la quantlté d'ac:de 1-"'
Bt * hydroxyéthane-1,1-diphosphorique et/ou de son sely est ajoutéa ot L
7 . (4) au moins un sel conducteur:de I'électricité ; -
o . toutes les quantités étant données sur la base d'un litre de ladlte composmon de baln

o 2. Procédé selon la revendication 1, dans quuel ledit acide méthanesulfonique etlou_ son sel est contenh :
dans ladite composition de bain en une quantité située dans un intervalle allant de 12 4 moles par
40 mole dudit acide 1-hydroxyéthane-1,1-diphosphorique et/ou son sel. -

3. Composition de bain de dépdt électrolytique d'un alliage étain-cobalt, étain-nickel ou étain-plomb;,
caractérisée en ce qu'elle contient comme composants principaux :

(1) des sels d'étain, composés tétravalents, en une quantité de 5 & 50 g en termes d'étain métal et

45 un membre choisi dans le groupe constitué par les sels de cobalt en une quantité de 34 12 g en
termes de cobalt métal, des sels de nickel en une quantité de 3 & 13 g en termes de nickel métal et
des sels de-plomb en une quantité de 3 & 25 g en termes de plomb métal pour servir comme agent '
de formation de revétement d'alliage ; '
(2) au moins un membre choisi dans le groupe constitué par l'acnde 1-hydroxyethane-1 ,1-diphospho-

50 rique et ses sels en une quantité de 204 140 g ;
(3) au moins un membre choisi dans le groupe constitué par 'acide méthanesulfonique et un de ses.
sels alcalins en une quantité constituant un totai de 40 & 180 g lorsqu'on y ajoute la quantité d'acide
1-hydroxyéthane-1,1-diphosphorique st/ou son sel ; et
(4) au moins un sel conducteur de I'électricité ; :

- toutes les quantités étant fondees sur un litre de ladite composmon de bain. -

4. Composition de bain selon la revendication 3, dans laquelle la concentratvon dudit acide méthanesulfo-
nique et/ou de son sel alcalin est dans un intervalle de 1 4 4 moles par '. moles dudit acid__e -
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hydroxyéthane-1,1 -diphosphorique et/ou.de son sel.
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