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i nclude et hyAf X Widélr&de B Sivrhar which! ﬁr uSdful bt EpeBd Sl oﬁ!%g% dSthis
the chain | epghienof the al i phat | c alcohol is increased, the foam ng
characteristics will 55 also increase. The foam ng characteristics in this

group of gonpowmpdss can be decreased considerably by the inclusion of sonme
propyl ene oxide into the nol ecul e. However, this nust be controlled to
prevent the | oW scomp abkhetidventioh tsutdthprmesnnbeo\m canhedlioVith tiieefkiewing exacplep abictdare set
unsui t abl e ifbrit fuethe saiapurmed of diusitatingpind proferres! smbediméritreot tHodnvertiof reirwhich areTratto be
maxi mum | engohstroéd gsHigniting toy lscoge ofitie inveotiph éh g mannear bon atons or less in this
4 EP 030 319Tiyes7stigk solutiang were |used: injeachi exqrenia todest thetbilify| oh pach gufratent te glactablais
sol uti on sol Ry tie, & 941 0tindpad plloy angch GO0 Hnlsad fﬁmefréqsam'qﬂowesﬁ 3sfollowsy| f onat es or
al kanol sul fonates, plus_sone extra or free alkane or alkanol sulfonic
acid. The surfactants swtabl e for th| S |nvent|orpu.laanhe oA de@m bed in
order to produce sui e ST+ 0 tteor Eel TS}t r ous:
however, ™ is also gg T@ ﬁ% ghtﬁ"ess igeppsit by
addi ng known bri ght eni di sc 5ose:i 21 ny150f the prior
art patents listed e th then-have all
of the desirable characteristics of a bri ght or sem - bri ght deposit. The
surface agfi veTegyeufeciantsarf obch example werd adgndein dnstements yntl e dptimury pmeunt ad geched-
gener al | y kntafk of e sqidionsrepd theglesirodepotis wais mage usiocll thetesi methars dstest abpyee
desirabl e surf’b@@“’ﬁ%tlve agent s can be nmade, e.g., by sulfating, 10

sul fonati ng, g°'"t 'P\OSP ating. carboxylating, etc., provided the
derivative doé" grﬁ °f'l‘ @ﬁ?’?‘éﬁf' f"’ﬁﬁ) of the material for purposes of
this |nve|atat|or2.))so e ” e g st There are a wide variety of high speed
el ectropl ati n onrer ci al |y avail abl e today. One typical
apparatus 1s Ecﬁto Iﬁtlgnsttjxfﬁesepé}&ﬁaés Mblteg’agljtgf |§$Q2ha}\(35|\/l§u| djik, while
others are disc ose In articles entitled "H gh Speed El ect rogal vani zi ng
Line with | nsghpbhe Anode at Kimtsu Wrks of N ppon Steel 15 Cor por ati on"
by M Mrpfhoto et _al., "SwimPlating as a Continuous Process" by J. J.
Mles et al., aﬁduen@ammums%ﬂ@tehagmw whsORRein alNbiBéRt ofotsttiveom BANY LN AN The
Wde Steel Solutighs vt thisacek@itipesSedaiidteseCt i on Applications” by H Wttner. A
hi gh speed nmachine for controlled depth electroplating is disclosed in an
article epti®lamgle2How to Save Gold Wth Sel ective Deposits” by C. D.

Ei dschun. "Each of these papers was presented at the Anerican

El ect ropl at er ' Sisshisasl &t withs10Iactes rethylepanexida (wes) yseplimthe sameSurups Bs in(xarorie) d., Solutions
I11inois, 20wthiissufpganhglsppassedgltiests|t nust be enphasi zed that these high
speed el ectroplating units are merely illustrative and fall within the
general description given in this application. Those skilled in the art are
aware of a wide range of simlar machi nes>which are useful for high speed
el ectroplating according to this invention.




25 EXAMPLES The scope of the invention is further described in connection
with the foll owm ng exanples which _are set forth for the sole purpose of
illustrating the preferred enbodi Férﬂ%‘s(ﬂmme i nvention and which are not
to be construed as Iimting the scope of the invention in any manner. 30
Three stoggmg@huti ons were used in each exanple to test the ability of each
surfactant—to €l ectroplate pure tin, a 90/10 tin/lead alloy and a 60/40

tin/lead al bated BABRoSA Wik BO Rdle¥VaihQerSoxide! was\WSed iffdh ngdnﬂof S¥Webl 3 A8/64R. 35

Ti n et al sduicnstwith thisulant dddlphbdiiagstg/ | 72 72 40 Lead net al
(as | ead net hane sul fonate) g/l -18 26 Met hane sulfonic acid
(vol . 9% Example 5 (Comparhfive) 15 15 The surfactants of each exanple

were added in increnments until the optimum anbunt was reached. 40 Tests of
t he sol ut i oRgyshmehateth ehepblandth N2 chelpoathilane wedewasauded insn agount betvdae 3tand@ mifleThisods
li sted abydestantifpraisdeanuel) f@in a0d st satistactorvaiesnilethat | passeg)thegpther tests.ef | nement
(srmootM®, light grey satin finish) 45 4) speed of electroplating 5)

sol derablw% Conpgitivel s 6) stability of solution Each of the solutions of
t hese exanpl es exhl blted H of less than 0.5. Exanple 1 Bisphenol A wt

8 mol es et b 01%5?3'% G MPROUN T  BRCRLE! PeBesha 203 Pl Therhe
sol utlonssu #aﬁtff"m8§°°s'm°f‘éﬂ?f" ﬂ&%?%acgm six tests. Exanple 2 Bisphenol A

W th 1 r@l es gkﬁ%a OXIde was used in the sanme anounts as in Exanple 1.
Sol ut | ons=ar PR’ {FPaENek act ant, al so passed all tests. 5 EP 0 319 997 Bl

Exanpl e 3 Sﬂut;laa'icg ﬁhﬁ 12 otnfledd didte s “Qqug aff b8, %éndfa Hsﬁﬂoﬁgﬂ an
AITOUNt O e e i ot B et 3eds8 ] 2 niter v

al | test Snoled Jr¥hIEHeSxia ekngéiﬁpﬁ&r@&sleé{ at PQAtxs%m&aaa&%wma BRimpis Blande oI es
et hyl ene oxi de was used in an anmount between 3 and 6 ni/l|. This surfactant

forms tomd@amMgbaf oam and is not satisfactory despite that it passed the
ot her tests. 10 Exanple 6 (Conparative) Cctyl alcohol with 12 noles
et hyl ene oxBdg il uitieds mbledsthylénd Writle pllis InZ malee profylehe dxid wads/Used ihilan amount of
sur f actsartetwesn frend 4oolirSotutiors edtmthizrsorfacntipessed alt tegs.act ory. 15 Exanple 7
(Conparative) Butyl alcohol with 5 noles ethyl ene oxide was used in an
amount ofExpmpleen 2 and 8 m /1. Although, the grain refinenent of the
deposit is not satisfactory, the other tests were passed: thus, the nunber
of 20 nol esBEY! akohg) with 8 Bl§sRINYIONG PXigaeplun @ Moles PEPPYIRNefidp (s wseag ig apamagit &f  as
shown #y tefuerhP-eand? alSoytionswilhihissutreipirsedpltBidl with 16 nol es ethyl ene
oxi de plus 12 npl es propyl ene oxi de was used in an ampunt of 25 between 1
and 4 m lﬁﬂgaﬂ-%t ions with thi s surfact ant passed all tests. Exanpl e 9
BUtyl al COhB 0 er ES teal:t n Xk de gﬂ fene eag apoma E %Xsluc \NaS
used i ‘:gho% E‘g: gf ? r%:%# %# b Z|| one r@tdf %sabWe s Iuﬂly ﬁé that pass
surfacta
Whlle it is apparent that the invention herein disclosed is well calculated to fulfill the objects above
stated, it will be appreciated that numerous modifications and embodiments may be devised by thoss
skilled in the art, and it is intended that the appended claims cover all such modifications and embodiments
40 as fall within the scope of the present invention.

Clalms

1. An electrolyte for electroplating tin, lead or a tin/lead alloy which comprises:
45 a basis solution of an alky! sulfonic acid;
a solution soluble tin compound and/or a solution soluble lead compound; and
a surfactant of an organic compound having at least one hydroxyl group and 20 carbon atoms or
less condensed with an alkylene oxide compound, or a solution soluble derivative thereof, said organic
compound being either an aliphatic alcohol having 1-7 carbon atoms, or bisphenol A;
50 the electrolyte having the following properiies:
(i} it has a cloud point of above 43.3°C (110°*F), and
(i) it is substantially non-foaming when used in high speed electroplating.

2. The electrolyte of claim 1 further comprising a brightening agent.
55
3. The elecirolyte of claim 1 or claim 2 wherein the alkylene oxide compound is ethyiene oxide and
wherein between 4 and 40 molss of oxide are used to form the condensation compound.



Exanpl e 10 Bri ght deposits can be obtained by addi ng knO\/\n’bT‘l‘g’ht‘ene‘r‘S‘s—th
as aromati c' al dehydes such as 35 chl orobenzal dehyde or

t hereof, such as benzal acetone, tFPah§IBI7tBle above sol lmlﬂm mmm slm
all the tests. Wiile it is apparent that the invention her | ose

wel | cal cul(%%&?reogdo fulfill the objects above stated, it will be appreci ated
t hat nuner I fications and enbodi nents nay be devi sed by those skilled
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m)dlflcatlgaﬁﬂoagld.theﬁ;pgghmy&gggseda@teg@ within the scope of the present
i nvention. Clains 1. An electrolyte for electroplating tin, lead or a

tin/l‘ead alekaypiondcompdeaavayr i ses: 45 a basis solution of an al kyl

sul fonic acid; a solution soluble tin conpound and/or a solution sol uble
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conmpoundg or a solution soluble derivative thereof, said organic conpound

bei ng ei t h&xample &Compregtiived al cohol having 1-7 carbon atons, or bisphenol A
50 the el ectrolyte having the follow ng properties: (i) it has a

cl oud poi nt dictvhpledhel pity 13 moipepthyigne oxidel wes kisediin ap gmaunt) gft betwep 3| apd 8 miA. This
non- f oani n§UrRFET fraeige MuchHpaghang fiskisalisfetary- opl ati ng. 2. The el ectrol yte of
claim1 further co rising a brightening agent. 55 3. The el ectrolyte of
claim1l1 or ;ﬁm"a 'n t he al kyl ene oxi de conpound is ethyl ene oxide
222 d\émngg.'? : n en 4 |t?1l mé}esl-:eg%?es O oxi ge lg'rar? chsyu%goftbce)tween £ﬂ andhée miA. Ithoug
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an anoun oI ulions w th this saf ant so passed

all tests. gxamgyd e 5 (Corrparatlve) Pol yst yr enat ed phenol with 12 rml es
et hyl ene oxtde was used in an anount between 3 and 6 m/|. This surfactant

forns too rmcﬁaagi Qadkbiow 16 o8 leth§BRd 8 Plue ¥ nidRS ﬂgobﬁen% RAke Wis uea&md abnBéht of
ot her t ast setwdd 1E*QARIE SélutioneOiiB Miduifatiuht SaBdel la @kts.0Nol Wi th 12 nol es
et hyl ene oxi de was used in an amount of between 3 and 8 mi/I. This

surfact ant Ekaplee t oo much foam and is not satisfactory. 15 Exanple 7
(Conparative) Butyl alcohol with 5 noles ethyl ene oxi de was used in an
anmount of betButykaicdholawith Bmniby bthylehe toRideiglas 6 tnimdes garapyianer @dde v@swsdd infan aimeunt of
deposi t 3 s betaeendeitand 2 sl Selytionst with thit swdactantpssssd wikiests.passed: t hus, the nunber
of 20 noles of ethylene oxide nmust be increased to at | east six or nore,
as shown b¥xampleri8l es 8 and 9. Exanple 8 Butyl alcohol with 16 nol es

et hyl ene oxide plus 12 noles propyl ene oxide was used in an anpunt of 25
bet ween 1 andPightifepgsits egp by phigined \Ry 1ading, knows, brighteners, ﬁ‘c“&ﬁsaé@&“%\ piehydas sych as
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Clalms

1. An electrolyte for electroplating tin, lead or a tinlead alloy which comprises:
45 a basis solution of an alky! sulfonic acid;
a solution soluble tin compound and/or a solution soluble lead compound; and
a surfactant of an organic compound having at least one hydroxyl group and 20 carbon atoms or
less condensed with an alkylene oxide compound, or a solution soluble derivative thereof, said organic
compound being either an aliphatic alcohol having 1-7 carbon atoms, or bisphenol A;
50 the electrolyte having the following properties:
{i) it has a cloud point of above 43.3°C (110°F), and
(ii) it is substantially non-foaming when used in high speed electroplating.

2. The electrolyte of claim 1 further comprising a brightening agent.
55 .
3. The electrolyte of claim 1 or claim 2 wherein the alkylene oxide compound is ethylene oxide and
wherein between 4 and 40 moles of oxide are used to form the condensation compound.
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a brighteni ng agerkasis S@uti@n of finalkgl saifonic akigitacsolyfionclolublertin campowidzandfera selwtionesolyble
t he al kyl ene olepdieomporndoadd i s et hyl ene oxi de and wherein between 4 and 40
nol es of oxi de arasuffacant efanfogganie corepopnshiimdng glt'eastPne Grgseui-aioup and 20 casppn atoms or
el ectrol yt%e aclst eﬂgﬁsw@m@ea.awgw o pamPRUNd A ae*PH&H“éﬂ'éb"bQ"?"M@"‘? therpoly sajd grgagic
repl aced by pr 6?5‘9ﬂ° o{ag pitnsr a’?"ph?PFea'CQP‘éE‘E"f“&I137t°é’b8'T atorpsy ordtisPRengliAs 1 to 4,
wherein the sol ué ?\ecgﬁ ?éB‘i“’E‘g ‘?"9 R’f%" ‘ES obt a| ned by sul fating,

sul fonating, pho I At | n the condensat I on
e g ?amuﬁa gﬁ, f u%stéﬁ i
rt II

congeund. 2 O %E l c ntm ety |oGBEbwinto said
tin/lead al ! Oy?asmlr 0 tospg lf bl) n'drlgculatlon of

equi pment conpgj; 519;019@ er- vo
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froman eptry Q@ﬁﬂb|aﬁbsgm@nﬁmﬁ1ﬁfdc§|al cell to an exit at a 10 second
end of said cell; Introducing into said equi pnent an el ectrol yte which

conpri ses: az. bmthSd actbiding Qd) cleiln @ Whebil Ye r8tulning 10f SaichSledltplytd t& SdiditéliGie carfiédufult ®y
tin conpound amdasrcomprising @purom sol ubl e | ead conpound; and a surfactant of
an organi ¢ conpound having at |east one hydroxyl group and 20 carbon atons
or 15 3d e§&s Methnd] ecrodig W tlAimafh whéréiy therretuting @k saih eipairoliid  to §3id gellsis [cartigdoept by
sol ubl e deri vameens including:orfe, or malledpasgeripeis docaerhip sitheb!l idewnsteas af Brid pump. al | phati c
al cohol having 1-7 carbon atons, or bisphenol A5 the electrolyte havi n(rzj t he
fol | owi ng pr%pMethP‘escwéin? tq ?"Yr?éﬁ‘a'a‘séltﬁﬁd’h g e lubilits §f e pwta "" N e elegtrolvia iy

(ii) it is subdemaeddy §tepn- sbAminagPRIRTRIG. PREPIINGR Speetr 'ﬁ'&tW‘bﬁ‘P'ﬁ?’lsﬁQ"
20 i n%a maRR&Ytsuch that the el ect roI yte subst ant i aI ly fills said cell,
conti nuousl y, 0

Sy 2o e R U e e SRR S

erein b
el est.rol yte wi thin a1 %? cé’l"‘ii and con nuous elec rop g “Subst rat es

With a tin, {eHlngd aécbraré BQ:% Ld href Jhﬁtmt\s b,s;(feqpaanfaw fofited g& ﬁe\ﬂem at a

suf ficient terrperature spee ectroplating as sal strat es
pass t hr oughyas efhod Bccording % W&Qﬁlnﬁté 1301 15t6Het édipristdgt hé Useﬁﬂ'a%nﬁﬁedmg afent in the
Met hod accor di B@cttoftec! @i M 6 wherein the returning of said electrolyte to
said cell is carried out by nmeans conprising a punp. 30 8. Method

accor di ng« oratérddnsplickdrerein the returning of said electrolyte to said cell
is carried out by neans including one or nore sparge pipes |located in said
cel | downst r baekfolys air Duphfpung SinedvElekroplatienedahing git Zipn,2Rie odsf eicdr ZinnmBlebLegierufio,
wher ei n t he solwalbher pathéitof t he surfactant in the electrolyte is increased by

sul fating, sul feagedisfigungsinesikyisuifongiivrephosphonati ng or car boxyl ati ng the
condens atg Pn 3%ine in d:‘?@wd%hsg\e Zmnvegrf)mdﬁng ung/oder eine m%er Lsung lESsIlchZ Blelverblgdung. und

ein oberflachenaktives Miitel aus einer organischen Verbindung mit mindestens 1 Hydroxylgruppe und
20 Kohlenstoffatomen oder weniger, welche mit einer Alkylenoxid-Verbindung kondensiert ist, oder ein
in der L&sung lBsliches Derivat davon, wobei die genannte organische Verbindung entweder ein
aliphatischer Alkohol mit 1 bis 7 Kohienstoffatomen oder Bisphenol A ist, und wobei der Elekirolyt die
55 folgenden Eigenschaften aufweist:

(i) er hat einen Nebelpunkt von oberhalb 43,3°C (110°F), und

(i) er ist im wesentlichen nicht-schdumend, wenn er in sinem Hochgeschwindigkeits-Elekiroplattier-

verfahren verwendet wird.




10. " Met hod according to any of clains 6 to 9 wherein the. al kyl ene—exi-de—
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ein aliphat eme ode§ sleftinly (Ze 0 rpg@ﬁnﬂ 2bie"Bm&MaHs der

Bi sphenol A |g§,;anmy,n e ﬁ'deo &t sikd. € tro yt i'e fol genden Ei genschafter
aufweist: (i) er hat einen Nebel punkt von oberhalb 43,3 * C (110 * F), und
(i) er ish heHimdngemnarsddnden Ahsphichd Sbiss, Mebdi aip ILadlitHKET ds8 bbsafitinaktiven Mittels im
wesent | kchen erkrdwt -dach Buratisrthg, SOldetielity) PRGsphdsrae)) Phospibitiedsy odsr aaibo:aligringdi e
genannt e Zel |des kandevastiomsptodakdteasshdhiditdt , konti nuierlich in das 30 genannt e
Rservoir UberflieBt und kontinuierlich in die genannte Zelle rCckgef Unhrt
Wird, urn i aetiahge gRohE iedan derdingtiricke:f disiSomobdiedie Ylviraprid-YebiRlued Ethylnpxid ist und

i nner hal b der4 kiAo Ok 20F Bfidueg das Kondpasstionsproduids wsendetIiesier.r ate mit Zi nn,

Bl el odét einer Zinn/Blei-Legierung bei fO ein Hochgeschvm ndi gkei t s-

El ekt r opl altiVeraheanognifinserudy 19; vakeisae Ftheipnoxdisiveite Surgh Bropylpepdd prEhistr

Tenper at ur, kontl nui erlich el ek-
. Verfahren gemés jedem der Ansprliche 6 bis 11, wobei man ferner ein Aufhellungsmittel im Elekirolyt

verwendet.
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tropl attiert werden, indemdie genannten Substrate die genannte —— -

El ektropl attierl 6sung i nnerhal b der 35 enannten Zel |l

Ver f ahren gemaB Anspruch 6, wobei dlE@%ﬁ@%m‘ung des gengm‘} ﬂ‘i'z L@M
in die genannt e Zelle mttels einer Punpe erfolgt. 40 8. W¥erdahr

Anspruch 6, wobei di e Rl ckFi hrung des gonannten El ektrolyt in die genannte

Zel | e Qber %Hb% gmehrere Verteilungsleitungen erfolgt, die inder
genannten Zelle Stromebw-rts der genannt en Punpe angeordnet sind. 9.
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Ver f ahr emogenaB Acesipnelsbit dgispidnbled; das Et hyl enoxid teil wei se durch

Propyl enoxi d er s édlectrolytg ayantliés proggétéssduiventesgenaB j edem der AnsprUche 6 bis 11,
wobei man fer ner) i@ vn print Hetutbigig supérieucd 43.31CRIOREN &l yt ver wendet. 55 8 EP
0 319 997 B1 (i) #l ne forme pratiquement aucgne meusse\jprsq'il est utiliggodans ureSirciresidposition & haute
El ectrol yte pour"“qss"tel ect rod4posi tion d etain, de plonb, ou d un alliage

et ai n/ pl dfrb, % _ une solution de base d'un acide
al kyl sul f onfy °°“°'Vt& ﬁe'?!U?rf%%“’ﬁ”'&lf fP’ﬁprgQ?P‘Lﬂﬂl%"%W aggtt de PWAMRY/ ou un conpos4

de plonmb solu &, )r} 'tarv ent,c 1.EnsL0- | d un.co S lkviéne
organt que a ab% ﬁ ?1 ﬁl(aggﬂ gn'ir g 8Eoles d'E sont er%Os 8%:(%%;é:onﬁr le
nmokns corlgens ?ggxédgpong '{m% xyde ene, un de rives
sol ubl e én sol 4 e conpose or gani que et ant smt un al cool

al'i phati que g2Yalthoiis selgrli %%ng@ahw 3, dans quuel I‘BW 9%& Ier?é)bstl rémbla#aé %%ngﬂént '%ar
1" el ectrol yte 13¥aBle b@pyidabOPr i €t bs sul vant es: {’ P a un poi nt

turbidite superieur a 43,3 I1C (110 OF), et (ii) |I ne fornme prathuenent
aucune NEISSE HEVOIPHY ‘sbibn WHS qubidonqus BeiBVERditEiEnsO £ 4t daRIBRRIIE ldériv8 sttt ilution
vitesse. 15 2.esEbsénurpal suliatidR | sOiontion, (pRdspRERLic phddphohation OWTEdriRyAIbn 8l composédaln
agent de bril |lcandeagsion.3 Electrolyte selon |la revendication 1 ou la
revendi cation 2, dans |equel |e conpose d' oxyde d'al kyl bne est |'oxyde

d' 6t hyl ene 6t Rtenddé Ipagulectaxiépositioh &thauld vitasbee g'étdinprle glomb oot d'alingéso Fais/plomb rqui
former | @020 compreahpos4 de condensation. 4. Electrolyte selon |a

revendi cation 3 Uailisgtidnetpneiauipemen didectiodsedsiliphh bautssiitesse pphredent pear cefluis 'éleatat
par |'oxyde de pr€ippsitioneun réssrvoir de fpnclain eantigueh (aditp Geliule: YRrTROYEIRIUE IPAYPHR Igjeoltion
revendi cations 1 a fé%aﬂsa|'aét3wéqﬂul? délgetrorikpasition) efnameypn BRI diriges an gustrgslewnt

par sul fatation, e 4N Pfc?seﬁVFétéaTWeéﬁ‘ré"Hﬁﬂg et Eatiylenst uBR St R PP
du conpos® de con 'te dg Ll ectrodd gsition a haute
vitesse d'dtain, _5g° sm?;‘{b ﬁ'eﬂt :I:’Z'c'é ‘%’%\"?Y AMRIENT F 30 conprend: -
Lol:t’;:glrlt:lﬁt ! Szedclcj)lnl oI I &'n c(arq % G@ IEJSb Xd f'e %%olut&-n at
contigu geladite cei"’ &nhﬂe & s a f dun %Fndeﬁ rquéJQy:F IR’Q\r:)son dérlvé

réservoi r aladite s%ﬁalalla eso u&u' %9& W@%ﬂg&d-&g éta%I sd&numyo%ﬂalﬂ%t&u é;fathﬁQ rall
substrat devant tr exssGb darbinb, sSit ibisphsrdi ;0 ENtroe a une extremt6 d

ladite cellule et uner&kbite agnleEprepAos I Sfvamss : extremte de I adite
col lul e; - |"introdgataivepoistae surbigdistpsasin b @ genti1atFyet el ectrol yte qui
conprend:ss (i) il ne forme pratiquement aucune mousse pendant I'électrodéposition & haute vitesse,

d'une maniére telle que I'dlectrolyte remplit sensiblement ladite cellule, déborde continuellement
pour entrer dans ledit réservoir, et est continuellement renvoyé & ladite cellule, de fagon &
provoquer une agitation et une circulation vigoursuses dudit électrolyte & lintérieur de ladite
collule; ot

50 - I'électrodéposition en continu de substrats avec de I'étain, du plomb ou un alliage étainplomb 2
une densité de courant suffisante et 2 une température suffisante pour uns électrodéposition &
haute vitesse alors que lesdits substrats traversent ladite solution d'électrodéposition se trouvant
dans ladite cellule.

65 7. Procédé selon la revendication 8, dans lequel le retour dudit électrolyte & ladite cellule est effectué par
des moyens comprenant une pompe.



- Une sOl ution-de base d' un acide al kyl sul foni que; un co . \
sol ubl e en' solution et/ou un conpose de Ionb sol ubl e enngmmmumnm"-l“m
agent tensio-actif d' un conmpos6 orﬁ%ﬂ@&% 908hnt au noins um groupen s
hydroxyl e et 20 40 atones de carbone ou noins condense avec un
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un point de turbidite supdrieur a 43,3 C (110, F), et 45 (i) il
ne f.or mg [, abioEBés ¥BIB I'tE GUKdNGIRURS RveHRAREIRAS 6 b8 b a0l EPQRbIE B Iageitighsh-
vitesge, d' uadi GERilERerdlye] b atghentss Gae slif@ioh] SulibrRim| pliosptRfatinD brisEdhatbmdi t €
cel | ul o, d6bearisheylstiontiu proditide pendénsgtionlr entrer dans ledit reservoir, et est
continuell ement renvoy6 N ladite cellule, de fagon a provoquer une

agi t at i on 19t Pocié selorciune huetoonque g@eunemnetwormmﬁ 9, dahsdequeldé yaneposé d'oxyde dlalkvitne de
| adi t e ®el | ubst'oxyde &éthylene ot dans lequed lesttot 4 @i pwisss diomydle sont widiisés pour idames ipmzeduiat s
avec de |' et d¢ epndedgatiph.onb ou un alliage 4tainplonb a une densite de courant
suffisante et a une tenperature suffisante pour une electrodeposition a
haut e vi t édsBrogfdg selonlageverdicatiansiOs 8ass feagnl Eoydeadiéthuiian st enpattip ramplage peyioxyde

d' dl ect r odep8sPeRviRe-se trouvant dans ladite cellule. 55 7. Proced6 selon |la
revendi ®atj on 6,  dans | e retour dudi electroly | adj t cellgle
est e1f oot e s ggg%; ons P c=UTE &35 entoniuiey el B om

* C L e dans ede solon | a revendication 6, dans |lequel le
retour dudit slectrolyte dans ladite cellule est effectue par des nobyens
copr engnt une ou plusieurs conduites d' arrosage se trouvant dans ladite
cellule en aval de ladite ponpe. 5 9. Proced6 solon |'une quel conque des
revendi cations 6 a 8, dans lequel la solubilite de |I'agent tensio- actif
dans |'electrolyto est augnent6e par sulfatation, sulfonation,
phosphat ati on, phosphonation ou carboxyl ation du produit de condensati on.
10. Proged6 selon |'une quel conque des revendications 6 a 9, dans |lequel le
conposs d' oxyde d'al kyl bne 10 est |'oxyde d' 6thyl bne et dans | equel
entre 4 et 40 noles d' oxyde sont utilis6s pour forner |le produit de
condensation. 11. Procedd selon | a revendication 10, dans |equel |'oxyde

d' 6t hyl bno est en partie renplac6 par |'oxyde de propylene. 15 12. Proc6d6
sol on |3%una quel conque des revendications 6 a Il conprenant en outre

| “enpl oi d'un agent de brillantage dans |'6loctrolyte. 20 25 30 35 40 45 50
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