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0.53 to 2.63% by weight (0.0565 to 0.28 nole/[err]) of 2-am nopyridine.
After conpletely dissolving non- 40 onethyl ami ne and 2-ani nopyri di ne
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Example 3
The piocess of Example 1 was repeated except for using the following catalyst aqueous solution and

reducing agent aqueous solution:
65

¥



di met hyl am ne’ 0.07% (1.6 noles) 40
2- am nopyri di ne 0.20% (3.8 noles) sodi um hydroxi de 0.15% (6.7 nol es)

for 5 mnutes at 30 [err] V\ntheép)ellﬁi;g {] removing the liquid by washing
with water, the board was di pp A eous sol ution containing 0.20% (1
nol e) of sod| um bor ohydride and 0.50% (2.4 nol es) of sodium 45 hydroxi de at

30[err] for 5 m nut WWM—Q@—#MMM was subj ected
to el ectrol ess pl at i icptaivat a9HeOuS OFanner as described |n Exanple 1. As a

result, copper was Qrjalidafufil HioftRPOSI t ed on|igysed (1\Wale) S Of the through-holes
formed in the coppel-ménbmeth@dnateSamp aas Yoirty || ayesmed.slhred. | No |i ght

transm ttance was adre-dniegydainet he back | i ghiistesl molesy t per, no hol | owi ng
phenonenon was admi {tsedum b@irdxidanpl e 3 The | pr.1oe @Bsmads) Expnpl e 1 was repeat ed
except for using the¢ +robidapwpyietbadsibyst aduebes9td mele)oh and reduci ng agent
aqueous solution: 554 —EFP U 328 263 BI Catal yst agueous sol ution:

pal I adi um chl ori de 0.05% (1 nol e) rmonomet hyl am ne (40% agq.
solm@) 0.05% (2.3 nol es am nopyri di ne
0.15% (5.7 nol es) sodi urw@ﬂ?'&ageéaqueousso'uﬂon 0.1% (8.9 nol es)

[err]-ureidopropyl tri et Hogyéhisaiv® bokdnd [|%0.(4 (Dhéley0l ) 10 Reduci ng agent
aqueous sol ution: di met hysosimngdrb@isane | 0.6% 124 fpdlesyp| e) sodi um hydr oxi de
0.5% (7.4 nol es) 15 As aTesultTUpper  Was urm o7 y deposited on inner

vl 15" of 4 he, PwQ@mﬁam Ofofifled mﬁwi@pom “teGilgh gie aTPRY oskal: 2V €1 €
boar d. IQPglé % y& ”IQ{P randillircs (e 8 uﬁe'& % Hig:%‘iesf ot ‘f,bb'”her
no hol ﬁ(mw,, gmgdm a Exanpl e Y4 The pr ocess o arrp e
2 was repeat ed except for usi ng the foll owi ng catal yst aqueous sol ution and
redusi pampgant aqueous sol ution: 25 Cat al yst aqueous
solution: palladiumchloride 0.1% (1 nole) dinethylamne (50% aq.
sol n.) Ohédpiidsd oExaMbIe 2) wasd répdhtad PAceptdorRing the following cataléht 2§@ebus. sBlumnIaﬁa) 30
sodi umeh;odng(agendmueous solution: 0.15% (6. 7 nol es)

[ err]am nopropyl triethoxysil ane 0.05% (0.04 nole) 35

Redeci ng agent aqueo( [ am por onydr1 de 0.15% (1 nol e) sodium
hydr oxi de 0.5% (2.4 Cawgs‘r'éd\ugﬂgs&ﬂgh )er was uniformy
_ deposited on inner vveIlPaﬁaCbJ\mQhWéd% hrougi of-ts (¥eleted iln t he copper- cl ad

gl ass epoxy 4-|ayerec ‘EJ@&PX?’“"I‘&)‘W%@%@N ns%h* Fz‘frﬁ’é?éesi/vas adnmitted by the
back |ight test. Furt|hEfMirepyriding | owi ng phehds s |admi tted. Conparative

) sodium hydroxide 0.15% (6.7 moles)
Exaﬁ“pl el ~-aminopropyltristhoxysilane 0.05% (0.04 mole)
35 Reducing agent aqueous solution:
sodium borohydride | 0.15% (1 mole)
sodium hydroxide .| 0.5% (2.4 moles)
40 As a result, copper was uniformly deposited on inner walls of the through-holes formed in the copper-

clad glass epoxy 4-layered board. No light transmittance was admitted by the back light test. Further, no
hollowing phenomenon was admitted.

Comparative Example 1
45
A copper-clad glass epoxy 4-layered board (1.6 mm thick) was drilled to form through-holes having a
diameter of 0.3 mm, followed by cleaning. Then, the board was dipped in an aqueous solution comprising:

50 PdCl, | 0.30 g/
SnClz | 1891
HCI 222 g/

for 10 minutes at room temperature with moving. After washing with water, the board was dipped in a
65 solution comprising:



45 A copper-cl ad gl ass epoxy 4-layered board (1.6 mmthick) was drilled to
-form through-hol es having a dianeter of 0.3 nm followed by cleaning. Then,
the board was dipped in an a ion conprising: [err] 0.30 g/l
50 U 420 26 [err] 18 gA HC 22.2 gl
for 10 m nut.es at roomterrperature with moving. After washing with water,
the board was dipped in a 5p—=settt+er—goaprhsing: 5 EP 0 328 263 Bl

Bor of | uoric acid 10% HCl Borofluoric acid 4o Ogi‘ for 5 minutes at room
tenperature with noving. Thed! el ectrolle®® gl at i ng was carried out in the
sanme manner as described in Exanple 1. As a result, glass portion of the
Cogopér 5ceipaias dtardomvadnipesaturd @ithe mbvign Jhent blecirolesgy bitting | wag lvarrigd odfuin theesamet he

bl ac kesrenas dssasibédsiol Exampieri.circuits were corroded in about 30 [err] thick. As
.ment i odec ey glasspodion di thg coppet Heposited welh surfacp,/ ansiitied lighhdigktlyc Butherethebt ai ned
K&dvah’?@fm trented [Ragr cirgwidverg gorfodecdin alqut I thiclsf hi gh- density nulti -1 ayer
wiring ’E(ﬁ'&f‘me‘h‘i‘b@"%ﬁ‘fm'@iﬁﬂ e aresenhipyeption e SQ-H ttel ‘gﬁ"‘%ﬁf"’?ﬂt Bs infhbiRngig power

off CB e?"c‘ﬂ'a sity (Ruiii-teyier i % (ooR(s ' °' nand Rishensi ty
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Cl f al U li t u t
rﬁ\r/meln??ﬁlon he\)’?%se" "we o av'?gfg %? CI aims 1. An aqueous catal yst ;gfﬁ?l on

f Qs ?| afsd rol ess pl atl ng havi ng a pH of 7 to 14 and conprising at |east one
-di val'ent” pal | adi um conpound sel ect ed :f rom pal | adi um chl ori de, pal | adi um

f1 UK U6 aqiiidld Elin43dRiiH TollactrBiads! pilhg Wivin® & boF @t 7 RP44l ARGl LaMPriGihg 53848 onbal | adi um
sul phatcm,auam;amiulnadéinumna gb1gdddCkom galiddiim?EhidNEd, Pailadilf MfludHiab, allidiufh Brethiad) t

pal | adipdmdiemnieshiladiim Afete plipbiaiisighaldavi peladiurh SulphtieCAiol20 Mok peEmaBd 0.5 to
10 D! & divilént pimadiem @émsbundlobat aly@ininadiavuny € @T20taidn abins and 06y 10 alblee. 2. A
sol ut i qer mae ofrdilialegt pakadininabmpdlnd, whantifopfriineher conpri ses a sil ane coupl i ng
agent in an anount of 0.001 nole or nore per nole of divalent palladium
conp@urfdsoluién &cording tol dain brwhich dwtheli agprises & kilaharsd@pling agant biangmednt b0t one

si | ane rtagsimorepengelatof divalegtnaliagiuacrompand.y -  ani nopr opyl tri et hoxysi | ane,
[@¥r]urei dopropyltriethoxysilane,

[er r}*( dnfalen B ')d'ﬂ9 o flaifopres mstnﬁlaﬁnl?@ﬁcﬁt‘e s{janp | cqypling; pgent is selected from -

[err]- rr?ne 'M‘SRS’P"ES r i prteifsRgRytietoxysilage, ~ x-A(aminogfhyry-spinareopyrieree t o any
one of Vé"’&??ﬂ?"lg"t°6’°’9'p'998¥?ﬂ't“?‘§?’% fan% | east one aI kyI amine sel ected from

glgg,? yIAa%{"ﬁnA Q(E%Pfdlél?%{’ | angf %ﬁwt{%n:?t 0 l am onneoi: lam Pgtéd from

tri pr o m omeh lamine,” di me trim Ine rgon-

sol uti o orevélld'E;‘8 0 any%he 0 P%& ' Ibgtg)corrprl SI n [east one

am nepyAréoﬁ.k.&ﬁacé&& Ioeaqy bhdPe cBitns 1 to ﬁcoﬁis}.a@w 'ie‘aﬂ'oﬂ@amnﬁoﬁﬁ&uﬁm%&b&jfr&# and
452mM NGRYidop riaﬁe Byrft’!ﬂb'ﬁmarﬁﬁﬂp%dldén production of a catal yst

solution for el ectro ess plating, conprising.0.05 to 5% sodi um hydroxi de,

0. 866.t An‘hqudlé SHRASHRY Piotibon e a ctalPss sbiior fob Sid6trdless PIaNAg \omphsing 085 3% 5 t 0

2. 0% pabdigal hytmdxie) ©86 1065,34%! morp@stERHIRG 053 0L2.68% B¥miepyglihe atiD.5 1o 20% aqueous
cat al y phllagioh ¢hibia, dil@ercettaes beigayweghiat i ng conprising a solution according
tewclaim6 diluted to a palladiumchloride concentration of 0.01 to 1.00%
by wBi dhtaquenes datelystrsglutioniod eleftrofess plating cortiprising\m selidigre angerding tocdlajng 6 ditddue i on
accor diarpglladigmcshigiide conagntrationcf ﬁaOVtOdeQQ?&rbvsﬂeiﬂgt @d (D@)’l"gtacpl'UJfI to4dy wei ght of

[err] 45 ur ei dopropyl triethoxysil ane. process for el ectrol ess

pl at $-ndn agppovscatalyRpojuiansaceqring tp clgiey? erpldm § C%[“RY'E'P%P PO to 03 %y waight ey

féa O\Aéu@icﬁgropyltnethoxysﬂane

9. A process for electroless plating, which comprises alkali degreasing a material to be plated, followed by
washing with water, contacting the thus treated material with an aqueous catalyst solution according to
any one of claims 1 to 5, 7 and 8 followed by washing with water, contacting the thus treated material

50 with a reducing agent to form plating nuclei, washing the thus treated material with water to remove
oxcess catalyst for electroless plating, and dipping the thus treated material in an electroless plating
bath to metallize the surfaces of the material.
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1. WiBrige KatalysatorlSsung fiir das stromlose Plattieren, dadurch gekennzelchnet, daB sie einen pH
von 7 bis 14 hat und mindestens eine zweiwertige Palladiumverbindung, ausgew&hit aus Palladiumchlo-
rid, Palladiumfluorid, Palladiumbromid, Palladiumiodid, Palladiumnitrat, Paliadiumsulfat und Palladiums-

6 H
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'washl mj with water, contacting the t hus treated material wth an aqueous

-cat ajyst sol ution accordl ng to any one of clains 1 to 5, 7 and 8 followed
by washing with water, contact ER® 33868iB1s treated material—50— —wth a
reduci ng agent to form pl ati ng nuclei, washing the th | al

-with water to renpve excess catalyst for electrol ess ilm lmm p| ng
the thus treated material in [agygluesddcdl PS8%P] ati ng t he
surfaces of the material. Patlegganspriflches®5| 1. V\ABrl ge Katal ysatorl dsung

fU das strom ose Plattieren, —dadureh—gekennzel chnet, daS sie einen pH von
7 bis 14 hat und m ndestens e| ne zweiwertige Pall adi urrverbl ndun

ausge g absyomy T“ P g¥ith maying. sthep, pipss AN waﬁ:’%ﬁ"l'*’g(ﬂ"h o Bﬁ?'ff’

RIHT
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1'ight b§ ri) %e défrl appa ﬁﬁeagenurkpa eCde Whtaigst Walidous
Cor r odgiGkioh 3f B enfign’hb V, ment | one a ove according to the

present |nvent|on there can be obt ai ned advantages in that inner 10 |ayer
ci reuici@imef hi gh- densi ty multi-layer wiring boards are not corroded,

uni form deposi ti on and hi gh throwi ng power of copper can be obtai ned on

i nner twahd aquedus ichtalgsl gblutioo lfiee slectrolels pjiting GavdrigtaypHafl7tto 14 andedomplisingragiebsd aneds, and
t.he danmudieleof paigihen edrepurciassletled frandl palladium ehiride afzlliadivciutuotide, pdliediurs brooddef he
catal yst paiefivooiadide ohlladiuro mitreth, ralediuprssiphate ardrpatiadiumcsalphides it gy 2Bmplbs, pér mblet 0 14.
15 @] ai ng¢f divalertrpatingiumorompeunt.odf @n ilicdarhiog having fide 12 icarbany avressandfl.5ti 1Agndiesvi ng a
pH of 7 Rasmele chdivrianbpaladius enmpaund) & gainoryridingdi val ent pal | adi um conpound

sel ected from pal |l adi um chl ori de, pall adi um f1uori de, pall adi um brom de,

pal | adi uledian aeording tq elgimunyviieh fr"éheémwaquw'mceqﬂlmfé i FcPmeMNt ok BP%m

suI h| de’“°"i°’t'6°'?8°"rﬁﬂ'°e‘§ d"’ﬂ%\’ Pa{idium eqmpound. of d| vaI ent pal I ad| um conpound, of

e havi 2 car.bon toms per nol e of
d| vaI o @ g\plfo ?@ ' '8"° ”p'ﬂg gcfE?F'HT’ ng to
-claim 1 Wad 'ﬁg ' T o ?m(‘:o b, "e Jpq(?'WEfeg' 'ﬁ?"‘1"?P’%PH 9Kt of
0.001 nof*eef rﬁ)'?e X’Fp |% a1VEl ent pal | adi um conpound. 25 3. A

SOlghit iyOny %&gﬁ ‘2&&3 %@bm & éi%aoi kB FsmE‘%%Lst%ﬂé 2Ry seiiehdBloRhd agent
i s selech tﬁﬂénu e? eﬂ@mnmggﬁrﬂm( Jrrﬁﬁe W5t Gisthylamine, triethylamine, mon-

[ err] ur edpeipiPbiRY, dlpkdpPhriine ¥ripkdpRBRine, monobutylamine, dibutylamine and tributylamine.

[err] (am noet hyl) [ err] am nopropyl tri nmet hox- ysilane and

[err] el v bltuy Ricoraing td anfRohé 0Kdidhd RRE4 cobriding A 16231 dheiaihog\Fiaing ééléw;dtf@many one
of 3¢l ai BamindpPridheCPaMindpylidi® add 4-b@msdyrigme al kyl am ne sel ected from _
nononet hyl am ne, di nmet hyl am ne, trinethylam ne, nonoet hyl am ne,

di_et hg. oAvi agegous saleib ytdr praduxtion ofarvatalyirsolpticn ddtielvetyoleds piatingydompiisirg, 0.05 to 5%

tiri,pr op)sedion hedroxiden GBI toy4. 3% menomaihplarhins, B3rie 288/ Zamiropgrigina and18.5 162.0%

sol uti orpaedivaratiioridp, eltpenagtagen beind bycweighhs 1 to 4 conprising at | east one
am‘fho?ryrl di ne selected from 35 2-am nopyridine, 3-am nopyridi ne and

4- ami riaeRoHCatalyst sjvtienorealngitoless plaingsamprisg aseiblien @809 & claim :ilgipd tot

sol uti orf Ha!ﬁd'“@l @E’f"i‘%ﬁ"é@ﬁ"ﬁﬁ?’h@f Or% to 1LOf¥HbY weighty e hgwing BPH0h7d8 d%-um hydr oxi de,
0.86 to 4. 34%m)nomet | am ne, 53 to 2.63% 2- am no%rld ne and 0.5 to

2. 0% alﬁ'lég\’el?H? Ear'q‘ jon %?F‘i"d'b%P@@m 8 gedaipd| RGPIRPIRIP G191 % bY welghiaf ¥ queous
cafl yst PPy ERtheeysilangt ect roI ess pI at| ng conprising a sol uti on accor di ng
to cl é“ proce quctr%lgss pleti %\ allddE rgaosﬂwc %nrrt\aiie?igllto qf cP fo 1 00%
by wer g or‘ﬂaeg QQr th lal ca @ a%g

accor di ngy cﬁln@ @7 B«P e&BWEAh% Ol @at fh tredfel {ené?f [err]
4550 Witﬁ Qcmcﬂﬁ)ﬁbéﬁ 'toeiro m{tﬁx nﬁt‘]& washing the thus treated matenal with water to remove

excess catalyst for elactroless plating, and dipping the thus treated material in an electroless plating
bath to metallize the surfaces of the material.
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1. WiBrige Katalysatorisung fir das stromlose Plattieren, dadurch gekennzeichnet, daB sie einen pH
von 7 bis 14 hat und mindestens eine zweiwertige Palladiumverbindung, ausgew#hlt aus Palladiumchlo-
rid, Palladiumfluorid, Palladiumbromid, Palladiumiodid, Palladiumnitrat, Palladiumsuilfat und Palladiums-

6 . *



9. A process ‘for electroless plating, which conpri'sesTalkali degreasing a
material to be plated, followed by washing with wat ' the thus
treated material with an aqueog'g f}ﬂ&%é#ﬁ sol ution gmﬁm’gl’lﬂﬁHMOne of
claims T to'5, 7 and 8 followe 8 g Wth wate# e thus
treated material so with a reducing agent to form plating nuclei,

washing Lifie 4 H%otrﬁ&%@%oﬂﬁéreﬂe%m%t Pall¥éinf/6rbinGu réﬁ%’ﬂé&&ll@?éﬁ(%ﬁﬂlﬁﬂb&' yst for
el ect r ol Renitbiatomdd und 88 Kl P MBIdAhiIRGYRdH Bro tnid® AbreAve@itigén Pdiladiunvaibindung,
. electrol gywwpl ating bath to netallize the surfaces of the material.

Pat ent anspr Cche 55 1. Waerige Katal ysatorl 6sung fU das stromnl ose
Pl at i2er esbungiaiv Assprugie k eladuzeh| gokermizeicitai dai o wditarbin efptSiterdppplungsnsittel i emat  und
M ndest emsngelvare0,amehaleder mgier pRerhol alek awewertiganrRalladgmverbisdyegeritiélt. aus
Pal | adi unthl o- rid, Palladiunfluorid, Palladiunbromd, Palladi um odid,
~Pal | adk ubisung pdch Ahanruradz. dauéF gekennrdichndt] dasi sirmindgstens eirpSitanigpRunBEittel]  * C
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..daddrch et, daB sie mindestens ein Si I ankuppl ungsm nt el ,
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. apsgeahit '20P3- Amin ndm 3- Hrid LAMMopyRGin, LEnfhal.
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daB sle 0,05 bis 5% Natriunmhydroxid, 0,86 bis 4, 34% Mononet h 0, 53
bis 2,83Ysige Amayepy Iﬁﬁ*mgrf‘aam&n%?ﬂ&h [ edeb Ansprush| 7 &Eﬂ“[ﬁ'?v?ﬁ"ﬁ'?'?zﬂ"%ﬁ'ﬁt'h%ﬂ“ S8 \\obei
al |8 Pr oEB??tQ%b@WHUY'UEPé?QP'M'?{WVSB@fB@% sind. 25 7. \WaBrige

Kat al ysay, Of' 68 fUr da bl a%tn;e.f cof RLLELL Biiiachabiet | dae

sie el
|t asse w el rial mit emer waBrige!
Pal | adi u% em 3, % ishs‘ § d 6( %ﬁ: tﬂé@} pH von
7 bis 14 nau bl Aty aeu.w% B uch
oder ANS Er?h 80 ﬂQnﬁt@ gt was Burg! tﬁaeé&usmgenoK fur Qiel

- % yst Q{tr&m/ anﬁéMé lgbeAarEdis '35 bbhandbite Mekfiah i Bl Sforibgdrosen

P' at tier ﬁugmer iHiduBht IRk 18 DB&Hiehdhles MRS RIMetiIBiedh. Pl at ti erendes Materi al
‘alkal i sch entfettet, anschlieBend m.t° WAasser wascht, das so behandel te

Mat QI i FvertidatiGhsner waBr i gen Katal ysatorl 6sung nach ei nem der AnsprUche 1
bis 5, 7 und 8 kontaktiert, anschileBend mt Wasser 35 wascht, das so
behande| Beutibtaguebse dentatalyebun ovrRiEddtkeansoreritt ayaht doopt dk 7idet4 ot camprenant au

Pl atti er owigs ureddrieé dw paiiadivie divaleht sheis pyeh iretilotutecdenngiiasivma le flyprire\fia peliediume s c ht |
um Uber s BHivusire; de, paltadier.yiicsiurg rdef natiadigme leshitratendleoraliadiymy e pulfpty gg( palpdiget dren und
daBsnan Sdfuresie phlafindd Bemplag. 891 male dedédvéuppslidium divaleptotiyng alkylarping ayantet | n g

ei nt auch® 12 gfames do cerhane; pfSa 1P meles, R?ét"t?hdaldé""f G RRldT dlgiant hpmingpyridine.

Revendl catlons 1. Sol utlon a uouse de CﬁB ur doepst ns cour ant ,
i 20 <F E?»P\?%e [opP

8N une
Pl

ayant %n Hgée'q"o'ﬁ rqvan e“ﬂg‘?{g‘e%ﬂz 89T,
di val ent { e p0H 4p °”1pé“scpﬁ B PRI SR IN® M £ uorure de pal | adi um
3. Solution selon la revendication 2, renfermant au moins un agent de couplage du type silane, qui est
choisi parmi le y-aminopropyltriéthoxysilane, le y-uréidopropyitriéthoxysilane, le ~-(8-aminoéthyl)-y-
amino-propyltriméthoxysilane et le y-glycidoxypropyltriméthoxy-silane.

55 4. Solution selon I'une quelconque des revendications 1 2 3, renfermant au moins une alkylamine choisie
parmi la monométhylamine, la diméthylamine, la triméthylamine, la monoéthylamine, la diéthylamine, la
triéthylamine, la monopropylamine, la dipropylamine, la tripropylamine, la monobutylamine, la dibutyla-
mine et la tributylamine.



| e bronure de pall adium 1'iodure de palladium |enitrate-de-palladium le

sul fate de palladiumet le 45 "sul fure de paII Qm' & 20 nol es, par
nol e de d6riv6 du pall adi um ‘une al kyl m at ones
de carbone, et 0,5 & 10 nol e?"%ﬁ%ﬁ de d6rivé6 g ml mﬁl ent,
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4. Solution selon | Pune quel conque des revendications 1 & 3, renfernant au
i n&  FAkOA| aappysr deecataivspusi Roup e AEPOE ansoeryredt Iepinereiant und golationrseloy |lani ne, | a
t ri ndt FRYPRdireied 6. pilvéerjusqu ohiantion dime cpngentiationifie| chistureede paiadium &t Y1 2dhe, | a
nﬂhopr %WFﬁE”@@fWﬁWﬁ%? lanine, la tripropylanine, |a nonobutylamnine, |a
dib nm ne d ri but 7" . EP 0 328 263 Bl 111111 ||
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| ut'i CexcapecIARRsHIE peiloddpsicdis (MM, btaintdisidn RANSRSRE dihd rhits GRITH BRANt  une

sol ut i dendépét sans ¢oarantcpadnalétaibdel 0§ suaced idl Wa@riguusqua obt ention d' une
concentration de chlorure de palladiumde 0,01 a 1,00 10 % en pol ds, et
ayant un pH de 7 A 14. 8 Sol ution aqueuse de catal yseur selon | a
revendi cation 6 ou 7, conprenant 0,001 & 0,1 % en poids de
'%-ur ~l dopropyl tri ~thoxysilane. 15 9. Proced6 de d~p8t sans courant, qu
conprend | e d~grai ssage avec un alcali d un mat~riau a revetir, dbégrai ssage
suivi d'un lavage a |'eau, la mse en contact du mat~riau ainsi traite avec
une sol ution aqueuse de catal yseur selon |'une quel conque des
revendications 1 a 5, 7 et 8, ladite m se on contact 6tant suivie d un
| avage a | '"eau, la mse en contact du mat6riau ainsi traite avec un agent
réduct our pour fornmer des noyaux pour |le d~p8t, De | avage avec de i'eau du
mat~riau ainsi traite, pour ellmner 20 | " exces de catal yseur pour le
d6p6t sans courant, et |'imersion du matdriau ainsi traite dans un bain de
dep8t sans courant, pour. netalliser les surfaces du matdriau. 25 30 35 40
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