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stirfact ant; and elimnates the need for an acceF HEHslsS bl p to renove. a
pruotectlve col'loid, an el egt E onaProcess utili gthe - -
cat alyst systemof the i nvé‘fﬁb‘ﬁé'(g ﬁ%?s Frtd%l’?ewer processing steps and Iess
trrre t han gonventi onal el ectrol ess a6 depositi OR~N-6(CHgSCS.  8C EP O 141 . .
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400C Wi t hout ralgdiuey. VW 1)10 g reg;gg glgtcgrpg)g{ed §§II |um ions lrm
stable at terfffitatt Qﬁwf C.for several weeks -
depending 8n the pH of the dIpeaermmsu&mmothmmmmmam al .
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~concentration in the dispersion can be six tlmes or m) e
| evel s used wi thftqrclm/eﬂthﬂemall'e M\eterr’ P%%%"‘i!'a ﬁe
b@édld’rﬁ &ﬂdrﬂﬂ to
i s substanfi £p|d|y settled frora &teanayes teaving -

catal yst, Cau’f"*“ ‘%%ﬁ R b pﬁt ::&‘E&t’x '° °“ r»am
SYSt ens. The QW nﬁtaaxm nﬂi‘éat@d’tﬂatltliﬁ mmﬁmddlspnrsnd»rt is 9ecessary forghriforrpation of a stable
toilimt, t hepdliﬂhﬁﬂgismmswd:_and ﬁtelewceyymmﬂ@sq'%"ttﬁedlpﬂe'lnlﬁb'l“ﬂ within the mptrix grqnhg

An ;aqueous em!lrfsqecnf tbﬁ PQ!Y sl?artl‘fl?éd St T S St 1a%didsY mitbsebdeCehbie by
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benzyl tri met photogeapinofthemondliver warebigined priegaiendern S}afﬂ"r%“ﬁ'%‘“?'r\’ge'f’f@?%r fge
of U.S. 4, 359techmique." Ful l'y" functionalized” - 20 neans that about one. benzyl
' '_---thyI anmoni um chl ori de-group is attachﬁﬂ to each aromatic ring of the
pregursor emnul sion. The pH of the aqueous eful sion was pH 7.0. One thousand...
i of the emul sion was diluted with der oni zed water to a 5.0 weight
‘nsa two liter round-bottom. - - ..
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1 s were added 10 1he f1ask”
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35 CHAN$( CH3) 3+Cl C R CH2-N-(CH ) +d +PdCl roR
40 ' CHg- N- ( CH3) 3+Ci - d
where R is the crosslinked co ' [ The pal |l adiumions distribut
t hroughout the copol yner matrix were then reduced to pure palladium -
metg) by Figsme1 pragpntsitee ghetogaoh bidheagadlvmerzatalyss oaritiesunitorntly depesitiedion the gle$s
f or mal #yde and sodi um hydroxi de. 45 6.10 grams of 37% formal dehyde
follo the addition of 18. 04 grans of 50% sodi um hydrOX| de solution
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perl od gep‘ohﬁ o0k pb ﬂcgnagéat: tidl dréd/\&rlered whilkDthe leBge’ m&mgewmbmma Qs ﬁg aather
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gas ‘ev@raanitad fromsa mdiopive sourg @ Wﬁwﬂ %Ptaq! Pmramsommntoa windawoftag. 2
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aboup_ [Fef9gerubeln the probe °Ht°?’8’ {'ﬁl 8‘“% "“'s"

sol u%l an '%Tmangfoc?:sg stcmsmtg ens’ were 'f'ed CTHAE or mé’a'n r'eaﬂa epd"ef()a

stable in soI ution w t hout pal | adi u recipitati on The sol ubl e catal yst-

systens visibly appeared to be aqueous dispersions as in the case of the

i nsol ubl e copol yner catal yst system The soluble catalyst systes hai da.

pal.l adi um net aI_ | oading of 60 mlli grams pal | adi um net al per gram of
- ids. jExanple 3 . -
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farnute. Figure 5 illustrates the partlcle size and distribution of the
gr" Ind resin in suspension after settling for one minute. The aqueous
sugpensi on was contacted with a vertically positioned glass nicroscope
slide for 5 ninutes followed by a EpygfaE528NBHYNY W th deioni zed water.
Figsawe 2 illustrates the non uniformty of the de 05|ted suspensmn on the

L e R R

th the sli daen. however , he presence of volds on t e sur ace was
pk onouncetl.  THorscamparissin ealclohmth"alt e'spit"hta#mmlvet ymmnéh-penmmnmﬁm it A4

hanfrialoing Abowt-240 perts.eec ifion pal the pame subpizatd
'? oo 2??@' °"a§p'e?”f§"°5 B 08 coegine F"é%%ﬁ? daaiag piosess %wr"“h e are

§=l ectrol ess Q‘Wlﬁ bfake Mm@esalaedosmheacﬁamlou%s&%&mm:wﬁu:heﬁuomdwaystems is
-;o anpl e Jo jilvgwrateld iruTabtk 100 tines with deionized water and pH adjusted to

£2. 0 using" ‘sodi um hydroxide-to yield a yst bath cencentration of 40
parts per nillion pall adi ff% utilized.-at a
Lenmperature of 250C even t uig%e@a@ﬁs e gﬁgﬂ'@&%@ B%!&g t enperature of
up to abosit 850C. A sulfuric aci d etched, gl ascoapasy type FRvefager i.nt ed
Circuit 50 board. substrate containing a f'l-r-e-rera'r-d'a:m—was i reappesed in the
?I lute catalyst suspension for 5 mputes whiffa i ntE49%8i ng: Shickesh back and
orth notion of the substrate in th ataly uspe n uti ga -

hD |zedo conveyor.  &haysne end of 5&2 ﬁ;tmﬁ %t he stig%tﬁ'ate was .

bl acéd in-a rins
el ectrol ess deposﬂ'tsP'HHes’a‘qucl on: rranmf’actured"le Shi pl &y Conpan%ﬁ under the
trademark Cuposit' PP £3r 15 ni nutes.. The el ectrol essly deposited

subst r at gs was t hegnipieyual |y 56 exaghitedo Usi ngppa MM crogcope forsgover age of
the substrate surf essposit 4s® S) and edges. The flat coverage was reported on
a per cent age~of the-area covered while the edge -coverage was reported as -
bei'ng. ei t her : "STSHHELPGM. few very snmall voids; 3-a few larger voids; or
4-gross ypi ds gogy g Q@ﬂ%;m%smaoém o R,
cover age OfThg tsikn ﬂ%&@%pﬁkﬁﬁphﬁgd a%@ﬁlyl:th:lR Bfthe 841 Es

k: ayer -deposibb@d5% greatecthsnibs thiciiess auﬂeﬂmmdmndrmmdoﬁama sgﬁemenmammg -

il lionth ok times the amauntnf pakipdmm metel ther thef catalysty systemclf 1y prepantjnyention. . . :
Bet a- Bacgss lnstrurrent The Bet'a-Backscatter instrunment utili zed was 'a
Conpuder m %ﬁi&% o&,oﬁl‘gﬁ,hrsgm,g polyMar Eitsiysf Wystdmse coOating t hi ckness gauge.
The Conpuder meoth&dlubie pBRinar éystefms syiftfidsiaéif, Ridddd ith paNedidi lahd Fedudell tb FPmQDéablst
bei ng neas mdnbmtdmhemmlsrmilad mt thetallpaegrsm oﬂ'bmvmqny@ldaraedmmeuﬂmﬂamom2a

r adi oact i vevest rf thair P‘b‘Me“’ ?'EQ'@BE% °i'!él"a° ;ﬂh §0 -
wi ndow of’ g, ‘E‘ 112 e%' g%&%},m r':“t,he
l

elecyrical daixmﬂ&ﬁ&n elehd BFtHa a&fms Wabplace in mres Bath of deionized
pr OCessSor..: Whitdrlat 2500 wiithsagitdtion amuérﬂescdpﬁe}eiemmiesd sulutiof (Gup@Eita2a) at 25T0¢for 18 vriuteal
and conput €khe glectfolesgly deposited substrates were then examined using a microscope for the extent of coverage

iL. 45 and the average thickness of the depasited copper Iayersn the sub Ppm gg_tem@dgi dgﬁc?@efn
di gi tal rea ouf’Ie T't'%rees'f:'tgaﬂﬂﬁﬁe‘fah"at'?(" %’espresﬂste‘{ feTPitkness of the coati ng

i ncreases, nore rays armreflected whil gatenrays reflected fromthe base
mat eri al decreases. Know ng t hélectotdse depwhiti@e blasappersusingf | ect ed from t he base
mat eri al ® the thickness of the coat?'vRle pavpestadtalFied to the nearest
milionth of an inch. 5 For conpari sog, emhgg0onventi OR@J i n-pal | adi um
cat al yst system Shi pl ey Conpany Cata.p.as.l_r_de.%ﬁ_m.nw p'ggout 240 parts
per m'llion palladiumnmetal, was al so dégmosi t edEdgest O thﬁ-cmﬁa substrate
mat.eri al 5and subjected to the convent-l-o-n-a-l-—ehevh—o'l-esrd-epvm-t-r on process
utilized with such a catalyst @Y ShEm I??,;!é’gresul“ﬁ’%"gof th@'"@f‘?ct rol ess

deposi tion achi eved on_t_h.e_s_ﬁhslmLes_uLu_Lm_ngﬂ.e_tm_c.af_aLyst systens is

tQillustrated in Tabl e folymbARLE11.8 El ecigool ess deposi ti omaof copper on
printed @ rcuit board 15

P m Nutg peri o

Cover age Aver aRlymep Bpe ¥ at s100 Edgds ‘tHi ckness Bath
conc. Ratyj t h 20 ' Cat al yst
ppm Pd PBfmer A ank® Jrggescnbed lJMEL%"I“Q'pnch | nsol ubl e cationic 40

100 - s Rach catalyst systeaélcoafapedl $000 lppleFd. 25 Shi pl ey

" gbout 240 100 2 19 Cataposit 44 'CS=Cat al yst
ystem 30 Both catal yst systens proyided conplete substrate surface
over age and accept abl e edge covering. The thickness of the copper |ayer
sited.after using the catal yst system of the present invention was
reater than the thickness achieved with a comerci al, _
at.al-yst..s sten1conta|n|ng Si x-t.i-mes t he ampunt:: of. pailadluﬁ
< he present i nvention. 35 Exanmpl e 5




pol ymer sy's't ens synt hesi zed, | oaded wth pall adl um and reduced to for ma

cat aI st systemcontaining 60 mlligranms palladiumnetal per gram of
poI y@r solids, as described in Exanple 2, were evaluated for their ab| i ty
inftiate el ectrol ess deposition of copper on a FR- 4 substrate. 40: A

FR—4 substrate was i mrersed in t diluted catalyst systens (10%
solids, 6000 ppm pal | adi um foree ﬂiﬁlé@ﬁa#q%oc with agitation by the

sl ow backxampld & ort h rmtlon of the substrate in the catalyst system At the

end .of t$usface adhesierccqused biripolwmertsudedecherge e was Iaced in a rinse bath of
dei oni zeg, Mﬂgﬂgﬁ thesptplus st‘ﬁ?—h‘? b 'b’ éf’%’ﬁ m‘é
sol utisn Q%ﬁe sﬂ{kem moégfy ited .
subst r at it watéPwere blep ﬂe@mme wisa¥69 mmasﬁmsqﬁp&u Rbpdsiiez age

45 and tﬁms&dnwag@rdtueahtaesmﬁmmmeefe f.usmhmlarm laﬁomnhlnhgsnﬂbwrate
was det ereight dydragenperoxide pad;dried °"¢hel"rPES't}PtdSP°@'F'°'l! [The cleappdny gidep n

are PLES n i mm ely io) o lu 18 :':fﬁl ng
%Eﬁuze: ll\:g:ter over:i:tsvh;:stfor 2 minutes m % m IQ mgﬂhh *lg&trsg:& G ng

Aver age @o¢pRUndfedaintes magnifitligs on a ZelsstUH\ﬁl%BEﬁﬁr oséplRahd e NDIC tBﬁﬁlhm
MI1liont h Gchlallly&tstrates piresuits of ghis test. The positively charged (camimd resins Rotkytothe gless

| »aErp ey s

system cgamva,bm" --t‘i_.
- adhesi onhagixtesregseld Yo pral paire (wheter 4 mlahafogaaféamdehwaapmahat the adhesi on of
t he C%;[ al yst systens of the present |nvent|on is due to the positive
surfale charge of tionic <SELie Haklng base, weak
base, strong acid, g‘%%'dgtgmf?mga ag% fé" "ésé’feg‘t”é{r‘f’ g"'P are , submicron size
crossl i nked |Mﬁbﬁ|dbﬁolﬁ6&0l yners at asb.wbnaap&%.&ol i ds concent ration in water
wer e prepared—aecorti-ng—to—t. B—4-359-537—Facih—wes—deBuspengioh on Surbkean
gl-ass #fii cri¥®tope sl Fereeositing s| | des wefoWPfirst cl@amwad i n AH50/ 50 cAYerasgr e of
csul furi nd a S sol utl tarning % DY 1Nt Ny en

per oxi dgmgnddg‘d‘?l ed g?%gggpélln air forgl“oﬁgghour pI’IN§$ to d\e\ﬁosmlon%‘%ﬁ
cl.ean, dwyaksdcidjes \Matieylaclyate | MTeT SeChriwaipier at el y Neg. 5 mi net7es, Wi thudet any
agi tat34 aon, in .each of the insoluble copolyner t0 suspensions. The sli des
wer e théﬁmﬁe fed f PHmPPRLE sus PR aafgnitPns e®othor oudmy by Camplets

dei oni ze"®BF%r over the slides for 2 ninutes. The slides were tﬁ'@ﬂ°?¥|’?ed
at 50C Isiroj basdNd EEQRNGOVE Al ' GRwPian) BRbRIdm | MBGs.MagNI figeat i on campiteZei SS
Uni vers alditiiordebscope and the NDI C technique. Table Il illustratesndidyer
results . f this tesé 56 ositivel charged (cat|0n| Cc) resins stuck to the
gl ass V\/n pak Bagg, o gBWIED ﬁcharged"%‘é’l’ﬁ’é‘ﬂ %) resifA% did n&2 75 c"“‘p“"

Fu ernore, .the pH of the insoluble weak base resin was adj ustedm? d'?n

t 0 pHed2Wéak Wded er MDMAEMNDVES f ect  ThrtipfyGinimt i Ng P weak ase reomplets |ts
ability to adhere to the negatively charged gl ass surface. Bel owmphbld@r t he

weak ba sin pr npl e m)nola er on th,e surface, but, at, pH 12
t he ath@fd‘eb ED) d&%&gé@mto thetrg'd'f"ﬁt 'W‘uere a S8l ete Mohol ay;%ﬁ:ﬁ% not

deposis ed.. 20 TABLE 111 Substrate
cover ageWeak sd uncmMMﬁD\ABOJ pol yrmettiayuanfigece chaPgpe | nsol 188l e copadnyinre
Functional polynmer Suspension . Surface 25 Type Conposilevebn

G oup . pH . coverage Strong acid St yrene/ DVB
Sul f ogat e DWea'ss;la‘3'l\'%%m"’" 1.8 None Weak acid  Methylacrylate
Car boxy|dxgmple 7 Neg 10.7 None Strong base St yrene/ DVB

Quat errargffeamfmﬂl amelectroless fRpesition using ifsohBie weak M&ﬂstas\(stpm oride)
nmonol ayer. Sﬂrfﬁﬂgb'bﬂsﬁ‘ basecéla taisa "W?f DMA r? ﬁ"ﬁ‘ﬁ vq ded as de d
eterml e the ability o

4 1i @:ﬂrt with extreme the catalyst system
monol 5; %W Iﬁﬁ %We according to ﬁhe pr?og?u;e ?frtn forlitg in Examp, 304S The
6.2 "COrrp lete Ki'e prse
nonol ayer 40 Weak base DVAENAI DVB “Tertiary am ne Pos.
2:0 ,, Conplete nonol ayer Wak base DVAEMA/ DVB Tertiary
am ne Pos. * 8.0 Conpl et e nonol ayer :
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- lary am ne :
gonpl et e Iayer *= DecreaS| ngly p05|t|ve 50 Exanple 7 Eff ect of pH on
ectrol ess deposition using insoluble weak base catal yst system An :
i nsol ubl e weak base catal yst dispersion of DVAEMA/ styrene/ DVB catal yti cal | y
| ogded as described in Exanple 1 wagﬂoro esswe@{n protonated with extrene:
pH to determine the ability of the 34 56 for electroless
cgpper deposition on a substrate accordi nggi@p he procedure set forth in

E>garrpl e 4. The results of this t cfectas HBOWEIRIBASE éatalytebl € 1 V. 65 55

~ 1 2i - EP 0141 528 Bl TABLE |V Effect of pH.on weak base
ct al yst Catalyst bath ~ Catalygyer age2 Pd concen. Lat al yst

bH  Flat, % Edges, 1p4"ffEMA-styrenel DU#¥ee® 400
P. 0 - 20 3 EmaaMAEMA st yT gp,g VBLpn  AslOR  Edges, b |
p 1 DVAEMAS+y-eRe~BvRBI— 200 12 0 2 . 3
._Em sty,gene; DVB1 DMAEMAthne/DVB' 1.(400 . 1TP® 20 1 3

VAE styrene/ DVB' 12.Q

] EI\/Alstg;r ene/ DVBL DMAEMA’“A’(E?""’DVB' 1.4% 3¢ 1DvAERA VB ida

gopol ymer f or ned froomﬁﬂmreg&vbvwercentzoail net hyaleanm noep hyl et hacryl ate
(;DVAEMA) 3 wei-ght percent styrene and 5 wei ght. percent divinyl benzene
(DVB) crosslinking aQUAEMASESNRBVE| pl eP9Tonpany-0Cuposi® 328Q0. 125 - The
weak base copol yner PRAEMAL Ui al 1y ot on d at pH of aboyt 12 and
tsherefore was able, to a ve bengarraé exteg({ toa{a2 ere tg t he su%face At - pH
Jz 8—the weak base reBMAEmmwredadeI nost oa)rrpl eteocoverage of thg substrate

f and edges %ven ,at. a 40 pm paI | adi um I oadl n npl e 8 30 Effect of
particie size g rc;’n"‘ﬁ" ren" % ) %"n%ﬁ“é" N@b}gﬁ“ doethacrylate
wei ght percent » b PR Nt oA PP dviay ferzena)f '"'é\"g\??oe"' :
sol i ds concentration and I oaded W th 120 mlligrams of reduced pall adi um

metal per Zyr amToé Wdak>ba polymezwap etﬂlldattiallxgprotnnmdcht i e abbt12 eraf théerbidielvehs akle,ué a

€000 ppm pal YeRXIPM m &Hg‘“g&? go‘he Fertace, (it yoH 0 the: weakchase) easinersevided imdst camplete
copol ymers wERY PP e U 3P Prgeg | ¥ers fi A 40ppmy paligdipmleadinghe copol yners had
average partg,@h@msgze dianeters ranging froma high of 0.33 nmicrometers to "~

a. | ow of @ 1erent off irfilecsiz. These copol yner catalyst systems were then -
tested for thelmreabtwna sq.o Wb’éweeolmﬂré formed emmgbi mdenwmem&cmsemught

deposi tion o%i’%ﬂ‘ ﬁ%ﬁgﬁ' ? %g ,@%ﬁ %ﬁwm W@b’r?%%ﬂvﬂiﬂfame‘ﬁmtﬁ
t:he pal I adi ol §§,‘§ @%‘;‘g‘
di | ut ed dmd.smmaaoeapam% Bad averaGl Biricl s LiaidioR Porilh romls ol of ST HroNetelh 1
6f the catal y o of .93 mivrammtes. These tapolymef catalyst spsterhs wére theh feted for thei? abiltp & pfme

"and the conc'@?‘f?%t ?W'Qﬁ 'Qféll q9pper rﬂepm-oea@ral tqt@edjl Bt reppxyrulasT [sabstriateo The
cech cat sy BRI T 0 ,g;%%"“ggw “*’“"f'z'.:
su bstrat e“”"%‘ize'o Eopblymiefan ﬁ're cQM:Snt Mx;pﬂﬁﬁl in ﬁ@ £

i Mt es, Wi t duspepbibMivisiidjusted topBit12and thé\Gise-e Watsed in Vatiou ach
i-mer sed [ n @hﬂlspt @éwg;m ut&l ulsaqltam&%@l memoldeuamzedmpefowoiIMe. lmnérsud in
15 minutes, bﬁgggg Rogity glegiroleaticoppas sol ‘gg ndier m‘;euw dnsed paghiinadThe iried
copper cowerggearatl e s? " ERERYIPYRENY e AN 38 PEL dt"§°"8f“l°ﬁ?s§"ﬁ‘§th's
t est arelllustratedln Tab V. 50 55- 60 65 13 : - A ai, - i
EP 0 141 528581 -° TABLE V
Approxi-nat e Pd - El ectrol ess Average

50

60 ..

65

13




Cat al yst system concentration copper coverage copper

thi ckness 5 average particle I n catal yst bath size (m cronet ers)'
ppm. Flats, % Edggp oli41 523N§1I | ont h of inch 0.33 '
60 _.. 100 1 0.16 60 -
10Q_, v 14 t QTABLE V 0.13 | 60

100 2 Appfoxgir?ateo Pg’ 3 lectroless 30 Average 100

2 . Catalyst sysé 0. 16 ~ concentration per coverage 1QBpper thickness 2
10 0513 average particle _ 30in catalyst bath +00— ra — 12 15
0.33 . size (micrometerd)5 ppm  100Flats, %  Edggs (1—4)  Millionth of inch 14
15 - +66 1 90, 13 15
100 2038 W51 M0 0. bs y 10
10 o 3 018 R5016 100 10 = 15 100

2 _ 6 0.13 10 100 _ 1-

7 0.33 0.33 5 30 - 00 - 0 25
016 o8 5 %N 8e 100 % 22 4013
5 L, . P 2 6 0.33 2.5

o . : 4 1 0.33 @© 0.16 100 . 3 _ 0

4 . _' 016 0 30 15 0.13 100 25 9 *
4 - 0130 ' llrati ng 155 poorer t ¥an a.l rétl ng and bébter than a 2

bet wden smal | e article sizeand great efgocat al yt zc activity. 6The edge
cover age ‘obtai with the |arger particioe size ctpol ymer begdn to becone
unaccept abl e, al though the flat * coverage renmained conpl ete, when the

rati ng and S ?iept abl e. *=Tr,2ce. 35 ' gable’ V3 shows a coppsel ation

pal | adi um | oadi® was reduced-;to about 159 pm Thg average copper thickness
of . t.Fe el ectroloe | ayet was gl ways gregjer for ghe smallest gparticle size

copol yner and v&is 6 mllionths of an inch thick with an acceptatl e' edge
coverage and cayjgal ete flat cowxs age even & a 40 pal I adi um | oddi ng of 5
ppm The greatexténunber of pardscles avai I°ab| e in%he snaller Yharticle size
suspéhsi ons: apdhﬁently result*8 n a nore Conpl et e*coverage of the

subStral €uBludd i€ BRHAR G Q'Vadig! arldi SBRer thbi B 20 lfing aHageacepbla.C| € Suspensi ons:
resul ti ng *Lﬁira S Initiation and thicker copper deposits: 7 The
conventi‘onal , ground posrtlvely charged |on exchagﬁe res scr ed in

Exangf e 3 Takie & abqugla i s ':r:' ‘ﬁﬁ, ‘,ptel,‘gﬂai| zes
wer . | e@ye %‘f;;;mplelllq , whg adlp g ?;ﬁ ' é

ﬁbﬁﬂ ¢ Swrage t he
prese nt T;Kgﬁ didss la§ eﬁﬁa@ GRva(d grbdiét fErxpesthaliast lpyricip bier dopalymeraing mer
par ticl ﬁ,& Bfanl iRdhhiti\aith ah doteprabletiger coveyagefapd sdyhpl ete §§§°Y°|'ﬁ9ﬁ egpnjt a

m cr GWEbaubdnuran&msM Wpyi eThatdr e umber pf a@tl@slga all tﬁ?rlazdg so
Th hsdsmne-oclemgrmt ydesuftsrin a con cfyi o3
an{joz? W@q #et langer. p |o jcl ﬁ E 6\9‘?;2{4% me fasmgﬂ%?%ﬂ%ﬂ gp Iﬁ&gft Eopbét ﬁlﬁo I gures

i sldd8&libbdlintEksrhisie 3 were only
t hNeUgh: Bali8 & adtlotin

T NS R NERTIY Sersorsagri-prin e ey T
e e Lo e e A I R

thbif pdntidle et wére ledSthan abool 3reidromietersoAccorgiingly. in

ex amﬂatwe‘aﬁacﬁa‘e of hepekeaﬁwenhes thepapde sites of the cssme"vtsnm'egega Vg&??'é‘gftﬁ 7 }h%l‘“ﬁt ed

Ci-r cui t bioleas than 1 Aficrometet, refrmehiviless-than-0-8 AtiGremeters pRd MPstP il 4 Poned
usi ng amifrMB¥d saw. A thin strip was prepared by cutting just behind a row
of - 66 hgj( ped then directly through the holes. The thin slice was nounted

I n a goi gh;amgh-r\ueeu@dsmumder the m croscope V\:hl I e shi ni n B O Hadane
ek A

section f g Bﬂ?l"(!hﬂ A »& Pt:;jl Fﬁr nenii t rilm ic ﬁn‘ﬁ&ﬂitu& & hol e

wal | s weprgaiging. “éi{JLS%'FQ les. E5ithoa B, XMer 166 Ptipd Washilectisibssly t he
i nsol ubfe e mﬁﬁMs il BlryA fhiin siulus\pﬁmparedo:fy cuttieg pstés@nfdarqwefnt i on

and . agC 8&&@ Bid thaahuéctmuqacalgh aicki mscﬂteahrysllcesw@t'em Ilﬁyﬂ" %
t he ‘cov ara@eopﬁwmlh shmlhn lmhgmwhd’! the spstionsf "fh o#ie m of

the 60 onehachele w oo B d°'3%fs'rtbﬁm Iad‘uﬁn sCQNRMAge
oy v D T e ;‘:mmmmm

i ndi c t p ﬁwasfaena Bsﬁré@rbemnm@pebomse aohissetwith tieconysntionaBYSteMi oni ¢
copol. ymﬁte&iembaltmbhmmbh tindicater arG where fth plgctojess,anRen Vs RE%eat os. t he

ef fectiveness of the insoluble polynmer particles described above as a 14

1 E""“‘""’ 10 mers. a5 catalyst conditioner EP 0141 528 51 surfce ondtioer or
S€ n 1 %qignw mlde3teR kfaCetactiviiess bf the inshi6bie palyieratartizies déscibedaatroenasi pnal
Shipl ey Cat aprep” 404- mnute at 25C . : Shipley Cataposit’ 44- mnutes at

-25C; Rinse - mnute with deionized wajger; Accelerator 240s minutes at 38eC
.eX.10 - Rinse-i mnute with deionized water; Plate with Shipley 328Q4 -i5"
i nutes at 25C _ :




ise- iue with deionizeod water;addy The' results of the use of the
50l ubl e pol yner particles as a conventional el ectrol ess deposition
t al yst conditioner are shown in Table VI. TABLE VI Polymer. particles as-
_-zi.,;-_on\zent i onal catal yst conditi oner Th| Ck?e?fsg copper 20

Torcentration 14 1/erage cover a e“%
in Cat apOSIt 44 el,egmgss deposltwﬂ processprior tq:_tugegpllcatgw ; 1‘

' ' ondl
fa erl eh 2 gm—pa tﬂu tm:ﬁ il {8 e polymers whigipigad not been Ioadii 'Follo ing this step.
" i nc

e FR-4 prmted ctrcunt boaid s@bstrate for 15 minutes at 5% Siiuted catalyst baths; 9/as

:t?: |f| tomg conventlonal eleqtl'OEss d°p°s't'°" procesf[”!&EWDVB R 100
B 5. _ ".sf’dsg ley) Cataprep" 404—1 "':::‘"H“B“t ";";,% (St yr en%r[]);/B) - 100 o0 .
Y Shi '°E1°:,‘f,?:§':,.m deionized. vlater; (DVAEMA/ DVB) . 100 '_ -
o 1 ator 2405 mrautes ::d 38\";‘;ter 4.8 o (St yrene/ DVB)
100 - 1 minute with deioni 4 . - None
1 i 4 4I:::tsee;nthméh ley, 3280%—15 minutes at 25202 o DI\/AE | _
X 1. Rinse with dei ter and dry.- nvenuona elfﬂ'g)ass deposmoﬂ
1100 _ 4 The resu (:I:fe‘éewgf the insoluble polyfH&t WHEFDVB?
16 J lyst con er are shown in Table V. None
045 4 , B A PNREMAI DVB) 0- L4
0 L RN 2 part‘c | catalyst oondrﬁbner 4

lO Exanpl e 11 50 Chem cal P%’Ya'gfr i®Bn on surface Thi s exanpl e dermnstré?g%;ﬁhe
_ |i;ty of the present invention to carry out a chem caéve;ag@ctron eagveaage-
"Burface. zoAn I nsol ubl e weheswatiocont ai ni ng..a chem ,
synt hesi zed as foll ows. #f ?ﬁati'roret i cul %mﬁggg,l ymer oﬁatstyreﬁdgean Mi jonths
per cent by wei ght di v‘ﬁ%‘!‘ﬁ’g e was preggeed by sspeemventilorfal suf BRL; on.

bol yneri zat i cHMPl&chn e rnnnl yAB—#waS—SequentT gl 1y reacted with
Ehl oronmet hylethegr and di meydylrne to f or Neee weakly basTc resin containing .

enzyI di et hyl am ne functional groups - am ngoegdduct 3as then—
Hi stributed t hrwughout the7®esin by arP rous reaction wifth
etrahydrofurane bor ane rquent thereb(swrﬁmmg a.re®ctiveadresin. The
—Feductive resi nCwas then ground in a Crescent Wg-1-bu Iaborgtory 0

bul veri ze¥ for 0 mnutes asd 0.8 gram; d¥e*he ground go resin was added to

CT

S

00 miIliliters of ‘deionized water ang gyas adjiweted to410 with12

$odi um hydroxi d& to form a4& abl e aqueous di spersion. The particle. si of
the ground, pov\gered resin uas- suffici ¢styrboye/mBhl | -V Qoé?verage4d| amet er
;pprOX| matfel y | éss than 3 mcrons) such that a large fract|0n4of t he goound’
,| gi ' di dnot setig e during tZs#e course,.of tH%"esubsequent experinment -and was .
¢apabl e of - providing a conrplete, adhe&)ﬁméMAZ)vgpnol ayeaeo on t het surface“of
dlass slides imiersed int aqueous di spersion of the resin for a f ewgbs
i hules. 4 15 .15 EP 01444528 Bl ThaswgneBYR di spergq on cort ai ni ng the
v§rhrte col ored reductrve resin rapidly turned back in cojor upon its o0

it roduction intp an aqueous2sol ution contq' %ing 5 wei ght percent sodium
chl oride and 1 weight percent palladi ugsievdve®. The b®ack cotor was due
to the di spersedpal | adi um étal and |nd| cated that the reduct&ve resi-p was
active for reduc%ng t he pal hadium i ons ﬁyrwol"ﬁ)dr um met & . A panel of
FR-4 type printed circuit board substrate prepared as descrr bed i n Exanpl e
4, was then examptesed in the active aqueous di spersion for 5 mnut es at -25(¢
with gentla shemicalirepstionooy E';k;ﬁ?ﬁeg thid aBEY F g Presartt inversion tayearty 84§ gehgicelfRacion
surface. Fol | oulhieamBi8E® NP NUTe rinse with dei oni zed thecled ast Bffows. A
panel was t héH" MQSQ folymed containing A ol 3 ghemical) rq LP el§ Mhﬂnﬁﬂaﬁmmw
s6l uti on contRicRirdtgular copolgher qgerveeﬁe"% SHRiyree was sequenugiy ressted

pal | adi um eahlmmedmortabswseﬂlﬁ g "{ oI folh1 8 vb@mi@amrdsachommt bgpzvigime tml. e

drous
surface. The dhlRrom el FA8EE wadithan 2istripwted) Hyoughe ‘hg‘u was
sadi um chl or Ifugptl ﬁgxkﬁﬂw ﬂfurzﬂn'i bﬁiaﬂelteeﬂﬁﬂalhef!wrfaa“q ﬁm ve rlss': 35 ‘éﬁiﬁfground
paf | adi um. ThigookleaRih @ Cadsc mmw aabp ‘(gﬁhj' 7 dipavrhepiroxide
wa dem)nsw a;eeid v«byaddad mgmrl e‘ &t rgr&,he,cpbwddre}sssmcu fr°'°“"“”%"‘a'l“"
pl §ting bath f3bimA Grron s) Buchtiatid leee fravsien o A

dherent :
ang edges) \Aer*’ée' r° a@bmmm@@nmwaa%“g]&,ggg " °°° fzrafew '
mi gl i onths of 3 Z,%"""%m ‘&a&ﬁmwm@l inprmerpRp if (e PWPA' scat% ter
t edhni que. fn g tlcal experimental sequence was conducted using the ° ..~
i'ndpl ubl e pol yner contai ning benzyl trimethyl ammoni um chloride functional
gr' _ps as described in Exarrpl e 1, wthout am active reduci ng agent
- in place of the reductive resin described above. In.

no pI atl ng of the panel occurred vvhen subj ect ed:




JO pal | adi um cannot be responsible for the plating that occurred using the
reactive, reductive resin. This exanple denonstrates that the distribution
of an active agent such as an am ne borane noiety in a positively charged
pol ymer is useful for reducing palladiumion to palladiumnetal at a
printed.-circuit board surface. 25 ERiOd41.528 ;ﬁgcess for catalysing or

conducting a rﬁn@ﬁ&deg& cﬁgpegﬂﬁ cEtailfRg fhre ARG Lo Pre@ittive radit faplafy turREU BAEK ifi tAI&F upon
(a) form ngnsiRrcib@Mio 80dqubdue IolOi'onG:GJ\tEiﬁind 8lweightsieRertiseriur Ehicrtk did Bwedht percent

i nsol ubl e ppdigdiam, chlogige Stk iblack yolort e e mdl#medgaladi’uunmmabm!l m@mﬂpthat the
whi ch is, Soredishe ,@%}:"‘“ @’*'“”3’?‘5““““ a"‘Z‘r’ “P"’“"‘ o ggi"' "‘"a' SleldShs fioh
di stributi ngné@rsj Q %”agg ? 1 lothjimg Qeﬁ% 59. efmoﬁ&p dsit a
stabl e, act urfaé! dn agaokwhmnasmdh biohifedwale? at 25°C,
di anet er of tHeEp‘iﬁel waatheh hhersed tbrsnﬁbmésswmasgtaﬁispngstumgn sQuedusstohitibe congaining/ &
aqueous di speight nyrpenmﬂlemmhhﬂm)m eppaveight peliedium gf"!? @W&%?“’@Fmg%gs to
deposit ol BRI ek e e g e

active agenf aaa.lntoﬁqieosﬁl-fxwtm%a demdntiatdeQiytiRfdue the
sai d deposi paHél .malaﬁ (Bt esOdopper phtiky bati (Shipleyico. Cupdai BIBQDfor tErhicuted) Tid paasl tHats and
whi ch cheni edyes) weesfotndtb b&mmplmlmmwme@pbgr layen &p reeurpmheofag ingh thick as measured

process of® &y éh°n$°13 ﬁﬁmﬁga‘f"i‘}mﬁmface | @% |a§| é’g,'g., e%g{oagam,,ﬁ benzy.

| ami nat e ortr'ﬂe"afl :Eﬁ%%
rim
contains a PEunpd ,stasm hda{u ,ﬁace euaucmah ufsaéxadwmﬂam»m,
nEHa M _NOr né pativy of &e ;untlbecuﬁrﬁdﬁai stib bemtwélé umbwaatbwdmmwhatmkm
nonﬁf" palhd-upmaymm thyenl g tl!ﬁ\@ﬂ"@'ﬁﬁﬂ?'ﬂ%é‘%‘tcﬁv%%ﬂ n a

trbng o pb?i arg?dr%l\émer is \isaglgl ﬁg it 1’@: "gig%ﬁc \?gdalg rcunt

4. A pr ocesgoﬁf, sa| aqueo S 'S0 utlon rrprl ses
sol ubl e pol yner for rred f rom nonoet hyl eni cal | y unsaturated nonomer, said

pol-ymer bei |¢§pllﬁamct ionalized with sufficient strong or weak base to provi de

sai d pol yner 05| tive surfaced char gt. 42 E' oah Sovca sk Q%
preceiny o a iR AR R e iy
char ged pol Xﬁ@bolﬁﬁé?ﬂfabuﬁ@% ﬁﬁctl sﬁﬁ%ﬁouﬁﬂﬁhldﬂ iaf orris! r&tp}bﬁuﬂ g a leatilecih watdrn,
iron, copmer, (bbbigiet (i) disthtueng atnldésopn akive a®nttAr gmesﬂad mlwaﬂyofoﬁﬂﬂ stable agtive

to 4 wher ei reaueous disp P?fF'ﬁ! & 30 P"‘gﬁll' P&"@m& and

| HL:) ( )

oy o R ‘é”a R T D

oxi dative ode uﬁ ,,J unct |ona rou . A process of any of O ai ms

to 5 whergs sal @) mﬁadmg/eéuq deﬂbaitgledonmwym pqnmmnvume@eha\mora opaanmcb#rmcajs.zrduch

di anet er | esheribals reactcwith or arpsatelyseddby sRidypivegaenbf Cl aim 1 Lor el ect rgz 'f;,
ad

rotal deposit 4 o ?fl g e am;ﬂ' kA
conpri si ng a" Al | irfdatahtedrBsslinki
angror e a,e% e e e b m“'fﬁ‘:*smgpws:ﬂw oo

adier ent norubly&ysemtbfposiw durfoe| shacgesir ged pol yner Whl ch | n t he case

pol ynmer parti cFe%thePss aﬂ"t/ otflaimsil 1a3 wherp st F@‘eP &?Pi'@'h t;;@l :’J‘;:‘m%‘:
cont ai ni ng sgegéﬂe l;a a? g(\éat Thrm’sﬁif/ P en unctéﬂ%\ .'a‘ cerl ) 9
and (b) CQJ“ g { ﬂq:r St ﬂﬁ&enw eaag i Jistﬁﬁiﬁédadhl‘liualgaut said posxtlvely
el ectrol ess dweigad pdiyned eqﬂﬁﬁ'lsés amehsympmfnuﬁ@mbmm @ickat. Sinyesindopan, cobltesilver and/or

surface 9. dhlqgr‘t)cess of O?ﬂlétrgaﬁ% yhere sai d cat a(h é&,“g‘j’%{’;_‘l a}%tpt v(g @?‘bj&.ﬁgmﬂf
corrprl ses one, 6r/ pfByess

Claims8 %° %géfﬁ"d'ém? 1%y f’"?/gg%ngenwgrrprl Ses Tedicing agent

capabl e of ini t7| ﬁ-ﬁthHas &'aﬁfiéfrcﬂiﬁﬁtodﬂmeﬁlsﬁld Pekitively charged bblymér fartizlee Bave@partitiasim
9 where sai ddiaadterd ly¢si tba bye mztameteragent CO%I‘I ses palladium 16 EP 0141
528 81 The agugoasprmegj?efr Eﬁa@wcfefne'a‘ftwfeﬁ*g"'te degasitien &5 rsinted girevit Peard gurfases And
rapidly tyenetP uygggj@?e'%?’ é}&@%& e SR Lot o 4GS el O
cont ai ni ng Spdird e96ﬂ harge& blVtherIich SR itheiasd dF blyiier
chl ori de. Thﬁarhilé%CIkasCﬁﬂn&Te smsaudmaer&aesshmand|3spmr®mbr§)adohadmumamm"vaame agent
i ndi cat ed t hdistribyted rfe@mbwt\ﬁadm@ymrmg active for reduci ng’ﬁt he a | adi um e
ions to pall dl('l’) offiacteo s °a'a'Vz°A sHedpra | withra bath gontaining Hipqtrgie mE‘F'r (feposiaPeer ©

substrate br rd%éest:gggléw c; QidsARBLRy dotivd\Bent dRBride310Rd srsbrb Purb RRtals from
active aqueogl,s, SR @ArgFoun 1 5 mnutes at 250C with gentle agitation to

deposit a nonol1ayae|prcméssroeabim § ehere Said catalytidatly &R/ﬂagymdoawesesmumww@t cargble of
m nut e ri nseinitiating ejeqtiglesy deposiigrer at 25t C E rsed for
5 m nutes % t h AgfPRETCTHADSVPEe fid £aaivticply §§1"E|taP?5‘ﬁ CB'BHTsﬁf ﬁ?lﬁggg' wei ght
percent sodi um chl ori de and one wei ght percent palladiumchloride to reduce
pal | adiumions to 10 pal |l adium netal at th¥ surface. The FR-4 panel was
then rinsed in a 20 wei ght percent aqueous sodi um chloride solution for 15
m nutes at 250C to renove any unreduced palladium The presence of reduced
pal | adi um on the surface of the panel was denonstrated by introducing the
panel |nto an el ectrol ess copper pl at| ng bath (Shl pI ey Co. Cup05|t 3280)

. . o o,



trimet hyl amfmoni um chl ori de functional groups as described in Exanple 1,
w t hout an active reducing agent distributed throughout, in place of the
reductive resin described above. In this experiment, however, no plating
t he*panel occurred when subj eEpeg 143 588 gyectrol ess copper bat h indicati
t hat unreduced paI I adi um cannot be responsible for the plating that
occurr, ed ?’ %!U’PPV ingthayyhite celered (g§'i‘qﬁf"?' fﬂ’ﬂ‘ S’Ptﬁlva dhagipegiatural es

- ti n in
;hpE)St[%d Wag Q%Rb g%ﬂmc?%gis‘t)gggé}% m |9|'is o n% % ??%%aig}%ﬂz@ét g

pal l%adi ummlaf Fid tyhe printad eictuit board) sibstoae prbpardd wnascnbadﬁ mCBaamﬁleZh wiés hecess -
for cd@&lﬁ{ﬁf%ra%mwﬁ Pasnoeéwtﬁ muvfs aoﬁ%’Cov-thmmte emfemml deposit &

sur f aqpon® > Gg‘ rl% aege platinesyvity e'ep{ °‘§§* fit 25°C,

di speryd i, Enidiide 'aRF el @nB Aéﬁ':'iﬂad %Et%ﬁﬁ S Sbalice paled ':%9'?3 |
hav i gafediusMétaDét e WFBISPTHHFRCI pahél wab theh Sinsed [ B 28 weibhtlPRFEagGbods ScliundN 1N
wat er ch@ﬁde solftioh feri tﬂnemu(es ) EB°S ttcr rdtm:tve ra atredueed palladiamact i ve agent

t hr ou %’&‘i‘ aﬁﬁ ["% theaetq @@ql:?eﬁt?seddﬁvs'ﬁ@#wmh%f
parti & @“&ﬂ,;’& l°§o f’# “f‘g‘% ; ﬁ‘t’.“‘%’ csfiot S S:
and rglgy ﬁ i;btag; Act ve aq rm a

of pol gt .demmamlemwnmmem was @mdapmasutg mg |r&alhli|e penl/maiedonﬁﬁu@ umﬂol ayer
on saltdn!ﬁbvlﬁmenwtawuomesmmﬂbw arey maest qlem- imExatmipledu wittmut aus actvde wpcm t ed '

pol yrégent distyibutad throug r' fihed @ ﬂ S
on i a ng %d gf&r%sub rgél ‘M{Iﬁ P éh% §i| ys ed =
by saledaraa& uu.ﬁor%&aa& thaeme/a.smuaﬁaﬁsf 4?. 8 8n sind b‘ét&hf k
pl ast ipositivelyl cherged: eplomyr-ig ugefid fdraadusiag eatmuuumeibuato palladidas enetaB at d\pmﬁmﬁt of
Cl ai mbeardrsudfasgher e sai d pol yrrer contains a maj or anount - of units of '
rmng@tﬂaﬂngm cal I'y unsaturated nononer and a m nor anount of units of
pol yet hyl'eni cal I'y unsaturated crosslinking ,o nononer, the polyner
‘di spersi. O-rAdlMoﬁdﬂt&Nﬁh@ﬂ@bﬂdbﬁﬂlg\Mréahudﬁlﬂf6na©rmﬂkcwlmn@ﬁumborbﬂ'&mgt o] b
provi de Mé;r‘@m Bgo#wevzn wupw @stlmqal/gsmqnaxfeolmﬂ esslub;a polpmpy; respectivelyf any P
?Lr g aﬁ‘%ﬁ%ﬂf “gﬁ tl% gﬁ{ "Ym'}sl entt upq'lou:o %aﬁ%lzﬁnﬁr &o%&%m ?bl¥mr _ F
functlaadmnaestdwam amfeauadoeaans daurtgfdacha 4ay&?aseo|\tsﬂar|aheﬁu saloatupol ymer -
W th ptoomm@alslwpfmeeam@pmer dtﬁsand sufface/ank distetaging bctise) ygept thomghoug sald ai M

'V\/nerel ?‘FP@‘"& egnd d| st ri but hout said posit] vel char ged pol yner ¢

. ;?‘fﬁ o ngtg% 3 ggﬂm %P karor pf 9id Phagypaiecoieh; |

COba| t rG dith 1 9Aerd sai surﬁc@&gﬁﬁ&ﬁs as@-@i‘ox@jglag 1@inikBte br etafsubbi@r i n

_ act ive agmnirodsﬁf Ciaibut @@ vihlarecaid bawheramtstnmﬁa.tm avoligt ot liriies gErRorioathylafdally -
npr i uneaturatet! dnoriomgr @nd.[acnhinor agpoBRs caft units f (polyathelprically ainsatureted: grasslinking dat i- ve _

_ “edu'gt" f:gdml"pﬁbﬂ'm?ﬁéﬂ“ '%3;6 °t'°ra"=¢e' yithwulicientstrong,or wpk bgsg tafyovidethe 5 -

polym itiv

wﬁref R Mooy oy U Gk § mtrngaqqm'sam CObFyel s hofer s

di anmetifim mexoethylritallp DfsatikdtédhidHol polyrktr BSRG RN i Sént Sivdiglof Ol €SS

net al wbap(basetmcmovﬂdyrsaprpqmm vdthr msitive ocedcrtges.aces and t hrough-hol e wal | s

conpti S ﬁ%ﬂj’ 'ﬁ herein aetive ggent disttibuted thrpwghpulogeldl easitively e

and/ orgf ﬁ: af'e nYre BRRHRIMPYA ickelitin, o QoRRg" cRbath siiver anglon

adher e%t smmdeaw anmf cliitld Nﬁwe.ﬁtm%dmmtmea th¥dUighdUt sdid bositGenfdhaged !

pol y megolyereer icoraprises beisizipg ot retiieings bgudt dndioTed eefidakl Bavirighdoxidalive: b0 FRlctIve ,
contialfnmgﬂad:ampytl cally active agent distributed: throuqhout sai d polyner;

and - mmr?% % F!amri; ﬁa? yhera faid Rositivehschianaad eolvper particleshaye ansriiciaisiag ng

el eCt ro ? éecﬁ’olLéylﬁ aloéepggno %PPI.:E:&J Eiﬁ:% rE%Lr@'suﬂﬂ:e? %kéj
surfaCtﬁrouthhmAwﬁlsOé‘oaﬁﬁs. alm 8 ere sal d' yti ca 'y active agent

cones i sedal catalyaing arcean qulntee cingdt board fsuxdave Bhworphmlgtmm walDsufacelformed ipsait ess of |
Cl.ai'm ‘B’a rdep%satna'aea!ha nt menptaver of pesitively § T‘MS'@B inrthejcase ofpolyment ,
capabl tﬁ? gfdzpsgz;g ATDILBE M SUFP Btﬁ's Raning fealvigally, SR 89 CQlaim

9 vhere i 4 CRANbd siHabs wﬁh 866 coftaifiRG Ieﬁasouaaatrteadwuposm oyt Of |
'111M19I&:ir&lisslrﬁétﬁll&ﬂ.ékﬂ.§u]:faéelll :

EP0:141 915‘28'°¢q3i°f1323lm;&“tbﬂ@@€'9 satdftlcalmacwfa a@ing camprigestane drimov Gure npm&anvel y

charge'ﬂe Yy @ n caII aclive a ent are dj spersed §
in wat; lﬁﬁ,z égjgcﬁ%ff }, Ea-l ot o‘f’gaén? “@?’ §é3’? 89 'ﬁ%’s”ﬁfeﬁ‘f" R Y A ¢

whege Sahfl & prlése of Clalnd 9GeHerediafDtahtiedlly ddvedagBit domplidts paidlim, of 1 to 14.

14, A process of any of Clainms 8 to 13 where any particles which are not .
dep03| ted as an adherent nonol ayer @& the surface—are rewvered Tfroma.
ri‘nse bath, following the catalyzatlon of the surface Itrat|on
15. A process of any of Clains 8 to 14 where s rl“l“ “ ( Mmses '

“wat er -insol.uble pol ymer containing a najor amd

H

Fopoet-hyl eniséakly unsat'urat ed. mbrioner . and a. i-nor annunt of -
polyethylenlcally unsaturated crossllnklng nonomner: sald polyner belng

N Y Y




e and i's quatem zed formng a strong base. 17. A process of any of
Haims 9 to 16 where the aqueous catal yst system containing said pure netal
Bicatalyst is formed with a controlled quantlty of said catalytic netal
&Tive to the unit area of the surface on 'a- Wich it is 1o be

§ polymer ha a fu cti ﬁm ch C

C_ tion in Vm\ﬁarée ‘?Eﬂegs ny 8% (ﬁlﬁrmq?w e s&z}tw%g Eﬂrﬁids paﬁ%ﬁgpén mﬁ{grsla% cgtgl‘yp ¢glly

attiveaagent eatap r)ﬁdsﬁail umautwné& wrststbheconawmsoasnaf ha3I¥EpHin th®fafige of 110 14,
mcals, wha4.a prheespefrany of Gaigis Bdo 03 where enyspaPtiies ehich laes oo Heposited @9 at adhereny

{a oot Fuom %:g ORED PSS rh BB MO A% bgt, g @amworsmw by

c'f aim 18 vvh t | ;
1SR 4 LR, B6Blcn Pl B8y U DD b oo e

it heni um domhdtnumms?&w
F | ver and/miyetholb cwwdhfattaatmabsaksma{gt marpeb lssid @falyben Isvjpgrfaﬁhiomﬁzedtmromm
ore of t"hétrae%vewag Qf;i ‘Egr'gom Rgsitive %@;ﬁ;é“%ﬁe&s{il S stem of CI al m 18 or :
9 wherein y fgﬁ’n" 3’%’
¢at al yti cal 2?& W fgrﬁ,m g e ""L Jf‘sgmﬂ% '" ascryoar?e 35%11 fnace -
pon cont act. 1‘21p aﬁmcmmmapewn wmaa&maa&:wa&ﬁmwnm@saupur&&eﬁr
9 wher e'5s a!;mlvg@ssfpmede\hty a odlmuomupnitmfsmd malm Imetal relative tahe enit wachi the aptacemn
Hqhh ' thacryl ate’ zed WI t eg)l chi oro----- ﬁfl
er,

nits of *di
br et hyl en e 7 f‘
it e RS v

hf | ess zoh&ﬂm& matreem‘hiagsandzauve/hgpftmaehss man sm‘iﬁaﬁabtetson 0 al m:2
zher e sai d pold Aenatalyst systern of Claiey 18 wirerexsaid: astiee aganticombeises platinupy, Piﬂmm @equ_lm.

T cr onet er- iy ?H\‘;‘ gheniym '""’A"'d ?""c §?’?P‘3?f agid anggr agpetal sait
Ef ains 8 t S5 ‘Z’?rpuv:% eosal §a %J:E'c?u'%' 'Em? ggtg% sf’e?’rf’ ns a 'cugncgr;}‘raatlosn-
o T b s ?3“2 o e Loie

::'_.-t al 1s cappslibié v /i6r 4t Cmprise units of (Mnethﬂfmm aw?y eﬁablﬂbr&B

which is arhydn‘ueot ethyiewsoxidat al yst - system conpri si. ng a- stable- aqueous = :
g:ol | oi dag - di s c@mgamam %E‘W hém%‘aﬂheresdemwwoepw m%\bpvms
barticles t '
Zf:_-t al “or aq;d,,yg‘1 1‘?@:"% 25 %Q'%%H& '|°ﬁ%m{ ﬁ?sevleg' éasséze of
tieposi tion "of zcmmmsscur cnnﬁdsmbn oidmbrmhms scb mmughnuﬁuawdupﬁdqmcommsa
par ticl eg. - Q@uicentiation of eatalwicallyl active SN\Hf a8 Heasts owmﬁrenmn -dcting over .a pH
¥ange of. fro {[‘rg'-bﬁ PZ°‘I°§P ] H°TB°‘&WB %Véﬁcbtﬂ?t%ﬁ’ R4 wherp g4id, plectrolesmetals P‘I?ﬁ"’cﬂ‘"’at
feast 5 parl afwsw m/%sm& RTh Qi leagms%wazom 238bfd a
5cat al ytic. teand rREIRQphdrica TeuBmich RS rpo%eApfama&n 3 bEItive! rﬁ -
oy e, pl af, i rwamyanupamalast one miee metabaylaetive redoc:ippmmptysoabawof&lmﬂmgthgdbdrole%.
%A ?gfst em ofdGMIOmOZGOQHef o7 nighek distribyted threyghioutcsaidapajmer peifclesae el ect r ol ess
&dep03| tion of 2z epspseem of Cisim26@lhich $s qapdblead acting ol a pArqmac)cfa&m [fl-thorﬁihBIﬂg:i \amch '

system of quaf#m Qanwmqsmec n jof @t lepdt 5i pagts aersoyiilion; on or col l-oi daI

xdl sper si gn fk:lgis ne or m re 1"& %Mheg s;ld nicke cz'bﬁaw t\%o '?I{‘ﬁe‘ H'Ey ?'t pfcgogger o
havi ng_ psiTT g Aé’%ﬂ e o WL el ks Yo o oG
isalt- of a r;m&qu nadr.m{a to forma polyrrer corrp ex : and re uci ng- sal
‘conpl ex to Armtoaéss \fort takingsd eysteim ofnGalm (1] hlatntomgnsesf mixing LeC $ahgion e wolloidal
formt hgﬁ stdh P@'%a’f & f't' éﬂ*@ﬁ?a'-?!bm' % ﬁ 'a:r !’H"H@ RBFF@Y%S"S:%‘F%FS:;?:;
reduci ng¥a

32. A pr ocdlsg ?al mrgﬁ1 er el n s '% ggﬂgF'Figg}ggm e%" talvﬂ

:33. A surf acesbevapnoasgsaf (mmobtayvaére @bid pﬁﬁ«mhg wgdny |scé1amgbd opfdr:y\alachybaunmgpduum
,act ive agerhvdmﬂ.d@rl but ed t her et hrou h Wnere t he art | cI e SI ze di amet er of
t he pol yfter |§3|Ae§‘§°isﬁ ﬁ haim, 30 oF, ’§'“afﬁ

£ I 1Kive £ @" ?9 q
2T g T AR L w&af A Sl 1A sdl SERE GGl

Chemi cal s varietor sunrel cirapriaisagren . coftct [0 said chemieals wittesdld mdaslévahr en zum
Kat al’ yS|@?ren oder zum Durchf Ohren ei ner Reaktion einer oder mehrer
eni kal i e(FAe P 48PRer Cberfl Ache durch 66 (a) Bildung einer -wiBrigen

£ | 1111170duf binbrlObeiflBéhe durch . P 0141 528 Bl Pol yrmeren, - wobei:

Pol yrer essei ne'la) Biltuno giner Mdl@en dpeunlge@let kdlipidelpre Dispersiti einem I0slichahh bae runléstchen
fder dazu in der Lage ist, ein Kation in Wasser zu warden, (b) entweder (i)
fertei l ung weni gstens eines aktiven Mtt®ls in dem Pol yneren unter Bil dung _
¢ ner stabilen aktiven waBrigen Di'spersion von Te

|.chendur chmesser von weniger als 3 pm5 und Ab “ﬁmgmj\m Mgmstabl | e

ALEVen-wasrki gen. Di:sperssion-unt er. Bi | dung .ei nei..:.Momosehi € eés ol yne:

auf der - Cberflfche oder (||) Abschel dung des PoI ymeren aI s anoschl cht auT

o ~ r1 " o o o o o v 2 o o o

os ted. 18. A catal yst syst em cEPr@ﬂ!ﬂrﬁﬁ&rB‘hqueous col I oi dal di spersion )

onduct i Ng - syemt@e Abmwﬁ cﬁaeeuménerwmeree Alsor s chtMPitalbBlivatdr codudtinh @ reactionof

EVsung oder kelVeRbial S KakahRRFenioBEH zeaméhinﬁ.%k bﬁ&ﬁ&al&&%m#%b&%dh@?@ﬁbn-ll?ah&(n) L




genannten Chem kalie n), wobei die Chem kalien mt dem aktiven Mttel

reagi eren oder durch dieses 10 katal ysiert werden. 2. Verfahren nach

Anspruch 1, wobei die Cberflache eine Kunststoff-, d as-,

Epoau/Glas Lam nat- oder Meta e . 3. vdrfahren nach Anspruch .
8l; 2, wobei des Polynere ei hbo@ri)%t%ge an Ei nheiten aus j‘ H -

ronger I}X:&ﬁ@éeﬁ %burageﬁagm @hERniioniaGrupne bestet.sharpindfation s Wastok sty gles o

Ei nhei {ggf L adk & Seif Katyai Wmorsmrwe]:@ﬂun &éi‘ ﬁnde)‘\eﬁow flﬁ.?dﬂ BMiRIAG BN

ent hi |t umilentivedePd) Yerteiltia Fﬁ:rt‘ ﬁbﬁ&kﬁger@li@rum

schwac h@hl‘@é!@’eﬂnﬁ qaﬂ@gﬁ? ipn. g,.g nEiDhthEBMung feinpo Mongsphight des |

Cber 1’| ge o acm, bad? snbsche- ahyiezen a\aumoeﬁm@h?‘ﬁéﬂ Oteelittehe 1

bi s S hleiee mwaumgdmla ee@iﬂdemé’w i{‘?é\“t ";‘éer'ﬁgh,fe%lggp dat F
chwac

aus el nemdmﬂem seh edor abjeschiage W & duréh \dlesds.s
Pol ynerg;nmntenmewkn'a(")aﬂ%‘?‘eﬂer@ﬁ'&'k%' Br"i?egﬂo oS en Base u, i
f unke detalysiar ok ePSLAnMcﬂqswmi Mmﬁ&ﬂméenmiwmnGIﬁbfﬁpb*IWEGU?ﬂfén zu ¥

versehe'ﬁ F’ rren nach’ el nem der vorhergehenden Ans
aktiw A amdhnaﬁech Anspaich 1 pdss Riwobeigles |§ i ql, au¥‘9 Sctaus
weni gst ffoetiyiesisih mmgt@éﬁommw pe l?,, i bineFausRitheriélsfire

Kobalm , ur&e#me"uﬂﬂla'é‘ﬂﬁ I Y\{ﬁ%‘ﬁéﬂhl’ emmmmgummzaer

Anspr@?&?’_--“‘lﬂagh%‘ 'S%Sgog"a five M ttg:mega?igan di m p05| élﬁ:é ﬁ},ﬂ

Pol | yneY®T, %.f,ﬁ, | dacH shom @é#Anspriuhan Gisi i avobed dis-wigs | it

UnUdeEufﬁblaﬁﬂasGbEEhkﬂhoﬂomhvleﬂﬂmmWW&g‘wn k eﬁglgt I'l"‘l nd fe mit posm\rl::'l

f unktap o giaiéd mm@\cndp%arkﬂ?s?@h@hwfchwm psen ! ai nem der Anspr &che 1 bis -

5, wobeDbetfidchpriadupgep ‘1°58 En PoI rteild chen gighe m@ﬁ@h@g@u&ﬁhmﬁer
f hemi Metafi [t/ Miatmgtippe, Nidély th.@sen

von vvenlggaeﬂvaxfabrem gk s’ m

strom o ﬁ%ﬂﬁ&, H be ste ung von gedruckten '

Schal 4su %93}?%}" 4) e/obei dabaktivg Mi ei ner
o) kA

sauber epoiaaston! anhmmmfttdqt:m“ﬂﬁﬂ?'ﬂﬁﬂr“" gangs

wandobi piita 'jfodedlrenuktwedé#"k‘!m‘ﬁ "agfég ¥ §ladeReN Folyridbiftgenaineni er
-anhafteS_dthmdﬁP't queg ; ge} dp?e‘ﬁe% TDC?I yneren, das imFalls [ -
von Pyl

Si 'Q}S‘P'F’E_QEE ,1%‘4 StEbeI668 mawscneanmnmnyese“sm von geATuBRes ¢ 2t

d ik ri leéhvﬂnddnadwch d t
e, Cung® s e..,..,e.l‘?.‘e‘é!";‘.”@m }{'mﬁ%‘mﬁﬁéms %2%“:% es
retwEsERe hem

ein gal mdmmehem aldﬂr ?'M‘ﬂ t‘“sg é heAUiRildhbiipiRenad
tte

Met al L, auﬁ"tﬂ?ﬁ"'@ﬂ q‘f‘ % 1 dRth&i6 dassin deva Eblyvere mr@ﬂt igh, unflobei
des katm fydi nwrﬂadhamineﬁmberBadedﬁe\nen'V?W ML U aus

der Pl atgif Qm Qmeehﬁalvaﬁ&hewmméﬁefmam%ﬂz%'??'@" vvobe| das .
kat al yt it Ch \hahrdi® ndéh tAnBhrudh 65 wobel aas Eaeativischi abtinoriittel s Biaerm OFR, melERtenfRIPEN i n

der L Emdisilen ats dér Matingappe bésehnbschei dun u I bisaiitet N

- nab.b/%spr umrr'\leﬁphrumlueqh mw'a@awm' é’EIlch ’égd ?2&" ,Eéigmlgarﬂ']naegllyﬁm best eht .
12. Ver name@tndwah 53; [Pattddiuny bepshtidene
Tei -chen, 1Yo '§',¢§"‘3§‘. rYAdsﬁt@ et Per abs-turnemmeemcnen welche das
unt er ‘?BI J‘a nCdKEAR MBI Athaltén, lON4sserdmtos ﬁll®ns p@?f stabilen kallpigalen Digparsign, vertqilt
Ver f alif eqer@ét:h -Anspruch 12; wobej SPsUreiéndion €biden
pH i m Ber eeneJrVevfdnerlnalsh énsrwcbé’sr"f’m' g“*fﬁ!g‘ "\%8 %ﬁ?@%’"ﬁ"n&r uch 8 bis 13

der . Cber“o mdiauswsdmrmsmeb'aémd‘ﬁk?ﬂsﬂé'géﬁ?ﬂ Zh 'Gl e
Katal Y8i QueaiGh emmmr@wuw itggtipp aviqderge ?'I“ e WRrete L covn aﬁggg,gmmmn

15, Vor Fahrinertanien emermmeieé%é I%cﬁ%ﬁ . ﬁﬁ‘%“ 7 e, g,mq@@.e V GFRjeSEttRER

wobei. i r @3 r& ,eenT,?' ?&‘uchdé Bis" 3¢ Wobél| |ﬁgeﬁdea'f\é (aitbberh Glidvbigtisals japhefte

ei.nem wagslgmenan eptelt, SIRNIGHE0 ehiiangiorameren
Ei nhei t e”"’ﬁ*’?%nﬁ?&i&@@é&k@m 6 eNﬂGEbE:h&r{dl ‘ng dﬁ\m@m Baee ﬁehaﬁwaa YRS e

Menge &i ‘QQ MBdungén tunigiosalisiet toedenvietiret enclen Vb ilt,
wobei das. %‘ﬁi emaheannn;:h 6nsveuché§'s‘!'@1°t1’ﬂ§r|’ IvEen ?s{;é "ﬁ'@'% heye %ﬁ@ﬁ Uﬁ?p.g n%%gﬁﬁr

Schaf f ungestem sm't '% gm, dsb GGatérnigien Gkerten ddt..
16. Verf aﬂﬁt@ﬁ” n nﬁ nsp b| Sl qam&u@mmaﬁsmaeenwe!d@se! r ol
und Di ﬂ thHlﬂdmeéuﬁer gemenent Mcrkae neseawwoapmwfeﬁ'ﬁ pezug pyf di

wor den | chEI dahebérﬂiche.wf Biekolesr i mit einer
Di vi nyl benzmt mi!mtomvstamda‘!?n?'é?" B'P$ gg f §gktei ee.quaa‘oﬁam&u@rt
wor den i sfunktlgﬁellei'\@r’t’%ﬁ"éﬂ E,E RetPakiy fir He, Reakiioe ieindreder
waBri ges KaRbS ‘95"3?‘0" e"neﬁ We en re| nen Met al | katal ysator enthilt,
m:t siner gesteuerten Menge des kat al yt%schen Met at+s—mmbezugauf c1| e
Einhei t sRI che der Oberflache, auf wel chr as abgeschi ed _
gebl.'l_'det wird. 18. Katalysatorsystem aus ainer vm Dﬂ“\mﬂj
8] I‘SI on. SI nes Polymeren mi't einer funktionell en sser:,

'.-;;zf'__'eder dazu in.der.Lage .i-st, -i n Wasser a| n-Kation zu- wer e
. 65 viobel | n dem PoI yrreren e| n aktlves M tteI verteilt ist, das katalytisch




RUEEEHI um. .1 Fi dium Osmi'um Rhenium Nickel, Zinn, Kupfer, Kobalt, Eisen,
Per und/ oder Cold undloder -5 einem Metall besteht, welches dazu in der
©1st, zu ei nem odor nehreren der vorstehenden El enente als reines

ti | reduzr ert zu werden. 20. Kat m nach Anspruch 18 oder 19,
wob.er di e kol | oi dal e Di spersion odogﬁﬁiﬂg%it LaBri ge Dispersion ist,

di g “kat al yti "eaﬁ(tqhvrelkaln(rmiszug:bawfe wrlﬁeﬁgakéddgﬂh,gésg&r rer :
Chdni kal i e(n %"’@P'ﬁé’f‘"@eﬂ? Fiacmetrbmn el nem Kont akt . |dse%) ‘#&F,BEFEJJ "%T’ das aktive -
th

Verdf ahren odgy bﬁ% o HFHL °bPh!Pprakmrhémgelbug!l;:ﬂn PABARAE Rhddum,
woliei -das $0sinbrnw 1pan; Silbacungiogér@ioldand/adss
' P ot b ol He o Lhol Yo e s ol PP YA Hengpan Elomento als

Di get hyl am nwtehéukﬂmmreytlzatwmyver st

Et §yl enoxi d mwﬂmnmmmpmdm 18.0d@8219, Wotieh 3i k&ildi {

nagh ei nem d%ﬁ dﬁrksta'zt-fch mmatn mamlymmnﬁgﬁspf& o o ngqugn:m
eijper durehsc rmt\; je% von we er aI s 0 5 Pm best eht. 15 '
2F Verfahr egemﬁ&rP ar WddB 183 ZE% DI et ﬁ? gwbeerd#mmv
mfne dur chscﬁﬁrﬁptchlpmhmnﬁﬂel' thelﬂ@’xﬁ()@atéﬂﬂs. yﬂ"'ﬁ?:’"f" Hhacrvias afweistdie
Vdr f ahr en odlelr 'E'P't‘ﬁh M#mrnmrderdeﬂﬁspfaw&ﬁn&obh&e?&s Xlg-h&b a&lﬁ%,;chen
Wi[Bri ge K@taly Nanaweniger als Ol5agra besteht.ch -akt i vem

Mittel von Vﬁlélﬁﬁér&fbﬁ ﬁl {yﬁh £4nvgbei die Polymertellchen eine dhrchscﬂbﬁl:tlrche

Ver f ahren odor.g bereﬁun o AnsprOche 8:bi's' .24, -wobi.e dos -
gél vani sche %&ﬁléneatbﬁzj#d p:fq‘ &ﬁ o e 23, 5bel das waBrige Katalysator-
K@ysatzprs sze ranaddhazwe

alis ei ner st MBrNiogatrbetwtt.l oI daI en D| spersr on v% %ﬁ?t@t‘ﬂ%w

wesent | i Gl W @emag 4 B{CQI'Q- ascpingatvadisches Ketabia@bR@Reniads siner stabilen
ppsitiven Oiﬂ #ﬂmﬂg e ermt i) mmtﬁ%embqgelfaah@bd Ausgstaltung
ef nem akt,] velntlvbededakﬁwe mn{éﬂtnﬁt er'By |g a wem@ﬂ 1([; a’km" oder einem . .
hschei dung "eremugrfum rggl:m Polyraéradilchén v3|5e||t n*t ireren ere e "Hf"EI@FP’ Nickel zu
Hpl ynerteil ﬁ"ic QP!’UCh 26, welghestdazn in deriLadu 1QDhAEKbIL elrkds pHiBk

dger Lage i s% m x;::ﬁ; I‘% N‘- t@ngommmpwn_s mejrepw&uwﬁ%ﬁ"ifg%hgﬁg
$ ne Metali Iﬂbibﬁﬁ’t&iri’g%h p 1 Qj‘r al. Hed pegendten tdemigblvanikBhen
F/st em 1 ac INickelsKobale, K lBér SQ?B '"Rfe? A1 nehrera aussiep Gryppaser E!etfﬂmetalle.

gal vani schen Sweterd h\ﬁmnprlﬁlpfzer d&dw WobeK abs Whtah) : gcler
'hr ere aus % w%‘é?e' Pt’eatN'%ﬂ'e?tﬂalmg:h is ajse:rauadﬁ‘gbgiieaﬁn&by dels élvahisch :

§i | ber - undI ode3° Wﬂl!fellalrl'lerﬂﬁ!lun&éﬁ-ke ohid er 27 vvober das
et al |, as '0 Mnggne gbmém,%&rtgﬂsﬁ,g f .t %’T #ng
fat al yt i SChighigbn M “K mekana@n Méppé weiiigstens éines 18 Rls
Byst ens  germnid eiBSdtdcH heﬂ%,t# 'B’E?st“emmlsmememu&s umngpl%zu réi Metau
bol | oi da‘lﬂe B m:fen;n von im wesen W"ﬂﬂ&ﬂr"ﬁtﬁr?ﬂdgwepwwemwv edith t
Subni kr o gr o a esrnaohvmmﬂﬂesd Iwaskiaﬁkzngamg@;g bek nt en-Menge -
feligst ens i nes redukt i ons- fabhi ge'r't‘mf/te' %Pé%{' UhY %Y W?‘M@ und

i nes Pol yrrer Iggraﬁe onos ‘F'P’l?r‘rdw'dvndlléoﬁm:l aue PalladivricAd bhkeit! ™ t

¢i ner st 6¢C hﬂthltta rm FJ:) ﬁ pladenem @P'V@%Emlﬂlﬂedlﬂﬂyald%tellten

st abi | en“KaM&H;dsat rordevyisbems mltltufe % lkahe(n

F I\la'fIIt "4 ist 32. Verfahren nach Anspr uch 30 o

das Sal z am&aﬁ&eﬁkumhl orid besteht. 33. Oberfiache, die si ne anoschr cht
aus posi®iv gel-adenem Pol yneren nit einemdarian verteilten aktiven M tteI
trigt, wobei ('!I-r‘!!' Wmebéhmgawmrdew&ﬁbymr%,m@h,g& BiRGeuds &3 ‘Qg,m‘aqgg ¢ sur0d,
wobei das fyra orm |n der La e |st mt einer oder nehrere

Cheni kal i e(.,%.ug Mgf o m i haemsw nomnéba. sesmctrianreﬂhidﬂlbrelmg
ei ner Reakti o(b) emnarrépediegumg Egen %ﬂeﬁ ot mmﬂmnsleau,
Cheni kal i erectiviesstatile de hdythatee Byadhin didnesta e sarticlle ﬁfé ftroigﬁtw rmf éBU'aqueuse
catal yser 'PE'P'PE qysse agtive stablecduo formderLime onpé w&uaidrp%rya{aﬁ Sladi &’f@éoag(mr
une surfaceg p° i Eﬁ?" Hté'%""ifajmer%monemcmuuamnum eliréyaai Sagaht actif dans ledit

col | ol i dal e agp.q Re p,g},%gm ment solupl e ou.insoluble, le
pol yier &yt o o AT Zlyé“ ent Gk ou s o‘ﬁaﬁya '?"s‘”’sd’ew’” Poartaun
cation dans | 2. é’amroc@té selon la(révendi@tibn 1, u&nsnennata*dltésﬁuc .}!{sa {?-,I.lﬂ; ast
dans |edit % f o %?ﬁg%#wret%gde dis@p e;esar g,;t@aqueuse act FUE ST aprastye.
parti culsgs g \ % nsdequeiflagitpelymena contiontsinaguahaE Hiajet®,
et .d6poser Iaadr te d| sper si g%:“g“b%‘u"é %‘f Ve St AEANgtsTingust demotifrds monomere
monocouche de pol ynere sur Iadrte surface; soit (ii ol ynere
sout forns d' une nonocouche sur ladite darface et répartir |'agent actif

dans ledit polymere dépos6; et 60 (c) mettre ' déposee .
de ol yrrere au contact d'un ou de plusieurs desdr ﬂllmmlﬂrmﬂwmﬂnes qui -
Al S “chiJgniquerment. avec ledit agent actif ou Sonf chtalyses *par i -
ede seIon Ia revendrcatron 1 dans quueI Iadrte surface est une

eren w t
e sr :a re t. e *I:yober das
Anspruch 3P %ﬂrﬁ‘? g;:g RindReaktion Sivet drdak mSlua.er ﬁ{o ﬁ'ﬁ’ﬂe ist




EP 0141 528 Bl r6ticulant A insaturation polyethyl6nique, |a dispersion de'#
pol yrrere dtant fonctionnalisee avec suffisament de base forte ou faiblo
pour conf6rer au pol ynbre des charges de surface positives. 4. Un proc6d6 -
sel.om | ' une quel conque des revendications 1 A 3, dans |lequel ladite
sol &1 on aqueuse corrprend un pEPy@ct41 §28uB% forns a partir d' un nononbre

Bt 1ot MiBlde h TRIBRHEN | BRlsEnialer b | qibofiRhy 2 oBymb A beahtCRALARUIARY SecdyoC
suffi Samﬁ'\ﬂ&nﬂ@@bﬁa 3% Eﬁa |epgbufr %b i}e apy&wrﬁsf@%e; Efargebl e s u Yo&tives
char ges det. Bhpfogéd® sploh I'line\iicorique Hiks rpvendiedionsSDh 8, dahs R B samﬂqua;ud&
revendi eqmnrmlsu PQ!I!@!% Aelehie faimAd Hagiyulin honegwre a insatbratioromanaéthytdninue, |lesiti t
pol ynkr arga'éz W“V@GEYﬂc suifisammeantidune bees fﬁge eHhfaibigipgur conféres pudis aphmensg x
du_gr oup™ on e %ﬁ;ﬁg che S4gfiohforblomde e [oragh o5 bt

' ar genfiang tpoﬁ}e.e e chiirgé péitivem sﬁmoﬁwa TR QBER e du
revend| platirie fesnickel/I'dtain dalfer, leomived, 1d b:mglentargamtotﬁou rdépar.t i dons | edit poI ynere -
char dg® pod¥n venﬁétse'em eneicquﬁ Wﬂ achy deang drquel & agentactitygpary d ent
chi m qugdes R | vg%m Fin 2041 Ay o SRR o0 o s0EH P
sol on | Hﬁ \Sﬁ&lﬂ':ﬁ@ Iveification® 122 5, C&%ﬁbﬂe&&ﬂl&ﬁ‘dmé S§rﬁénﬁ£%e
parti CUbglgmate chidhass pbStivemafitgde sin iRirstre \JasTDatticulid linféfeutl b ADhicRN@es. par.ti cul es
| nf-6r* eur . 8A\Unpropidé selerbla revendicgtion 1 (®ur leJnéq@tmvoidciBmiqond'utaménmmtlsmmel

pour | ePl cippyit i U"ééeffﬁ“rﬁ "ﬂd  campre f a es de pIa
) T e B g g se

Grﬁerﬁrqﬂpaﬁ\s dred, ATdles dRBmBirdsids aME\ﬁessiné idirda B OPr e .
do pao Otm cekngmes, fcontaihdno nmﬁagdmeetaldmaambmdbﬁfe-émimqm leqiopolyhipeitetd’ une - - ¥
nmonocou ;Edmaglmmeéam awfapo@}qmeaavehww qontengnt wewémltdeq!épét Parevoie chimiques des
particu [ d|a tre t|c esmf u
D orphon s B AR OTR RS e Hp R PT  hee
pol yrebr e 10.tu:( rbcddé sa&ntaawen am .adl daRs fRiliel RAICagent catanaiGGanibrEactit'ébmiprdng un
cont enaMenuﬁduMmlcaNe Ckisqmiircep ain  dépdtepac beienchjoyus.ur | adite surface. 9. Un
pr ocede ﬁ [L.0¥n pracddé gelpnilecrenendieation Scignslenys) ledit ageptsatalviigeament estibomprend erent

i o B e i el Bl S 10

Un prspc
cat al yt u:qwamméon&iailbfmalenprend un agent reducteur capabl e d“anorcer un
depot par ﬁdir@rw_i_déﬁeqmd; revietdicdtion i, dane tbQuel iakiitedisparsion veilaidinle stable s urdpH @mb

| 'equel ?djﬂb . ,%ﬁ:& egrenteactlf cogie d, d,_,§,8 kladl m 12
oroosgens S e R damalt | s
parti cu ﬁbsn HeOiRSge; Bpriy) ﬁs\é%ﬂakmﬁﬁé} par akbfi agent cata yt uenent
actif sont1sdus pmcéﬁeseldanmmmelcme [gesl revbmdicatisnsLB @ 1d) emrlsqwmedmlpblam&al e
st abl e. cmnrarvngowﬁmnwbhﬂaha"mve-nmaemnemnarmé majeyre de pqtifs (de monomere

di spg SL!Q% Iptr pé{y""gg'ﬂagq‘t on%o%lgrah vecg?xﬁs "ﬁﬁﬁm er? g\t%f (f rF:.'."Tf%f wly-

pr. o su rev Catrons

t out es | eI procedé an:qwevéiﬁmamns @ﬁé:e@kﬁedebw&mo&@md ﬁ&frﬁanf@hetmne
nMonocouethde dwimbeazétne es est forgtigualisé @recswmetbasdlonp On semprAncp dest motifs| U’acrvlbal de de

ri nqa‘g;edi "\9 ° dt!'"h' 'Eénef ﬁd’é‘ b Ei"“‘ifl 1’9"1“?’ - roc6d6
sol on”l § gﬁé\a’ gtltl ln’;LW |que
0

IOOI ymer &t&ﬁﬁm uvblﬁed?@ 6 i aﬁﬁ @USil out?@&b -une quan te : |
maj eur e deaisnVh sfﬁntbcamﬁquié)empéenaﬁsmwmnsbn cammtdmyém |de| tpelymarewvant un

quant j t eromqfeunﬂenmtaqwmmee capphie diexdevens, gnpation deps eon, !Ew djspergign dans ledit

et hyl%n é%f‘éﬂ gen W Y ,: fcﬁﬁ’g’t'na :é’8° Pi‘ s Ps'%ﬁe‘sbase
oy ol e it ST A o A R e

procededs aélnmuhaddrammm dilithériium, e I'dHaiuen, hecbeei.urﬁ, irfiéniaed, ymaiem @e namerui es
notifs devre.tdprqehﬂt do fq;l.ededlamge étlgerdgéweetfbu uesel nﬁéﬂaﬂ@e omvahtlm r@cme@nmnewbase

f or t & oplugh é'a@sclrvswf&j%s ah pyn m Sloadle

meg ggtal 1 S olloi
o e B e AR L e
proced6c|aﬁ ur WRE s revendl catl ons da | es
syst-hne camal.l iy blocddeé oaquewmnbﬁﬂbmtl'uhedletcombabsy@mmcatﬁhﬁthnque opus oSt
~ f or rrese Alediy PP'V'lﬂéfd Ob?reé mens eétrw@blmdnehe' edy d! Qomrmﬂdlde% eptifs y'g m¢thacrylate de
relati ngq?ylamlq étlxqu;ns positio sgzr‘\gmd ﬂ ea onque des rZMLn ons Q,D ol qedlt
Un SYSt Binbialca h&us‘s resggﬁ't G Gl e ecns 50,2 88 T
pol yner e 28204 pruaede QU coh@aﬁﬁdrﬁalae a reiéhdiCsibn 22) b ﬁadneeﬁsm@&pabbayndae ont
deverss pnetille atdyermecdsng11 ineaimdtra\seg3amspenége.on dons ledit so pol ymere d' un
agent actif catalytiquenent actif pour la r6action d'un ou plusieurs agents
chim ques, dons lequel |le dianmetre de’ particul es du pol ynbre cont enant

|l edi.t agent actif est inferieur A 3 mcronbtres catal yti que
el an I a revendication 18, dans |oquel ledit agglmmmnlltmﬂmd du . _

. pt e dupakl-adi:um . du. rhodi um. du ruthéni um *de® |4 ri"di dm *de 1 osnmi uf
*odu rhenlt-um du n| ckel de |'t Mai n, de cui vre, du cobalt, du for, de

T T T 1

.
¢
&
&
E
A,

e, o o -



te taille noyenne de 0,11 mcronbtre A 0, 33 mcronbtre 20 '
11111111111111111111 H X g : - *
L M s = ' EP 0141 528 B1 24. Un
ede ou une conposition selon | w ‘i’ des revendi cations 8 A
0U | edit systene catal ytique acﬁg contrent une concentration d' agent .
cag al yt i quement4:atntprdceds awnewimpesifonzalot |'e@e apeigonagel des yendieBions $a 25 efeditsyséme:
g conposi t4 gz"seﬁl vty pREtIENG UPe BANGRNBratiRrsd AP rRtANEIAYIRATS agtif d(ay moing f,parties par
fuel | edit gq;,,apme&-uou B0 oé‘fl‘&n@e@é P Hboldofi et led fofenBiobiihs § £24) bk Rhusl i
U. systeng c'aéta ksdt ﬁzhme b QUORLeAd MBkell o, QUi eat un syst
cag al yti que pous. wfﬁ;v&tém taly6ie, setmnq)resmnmmms. dmsqseurssmtmmlatalvmlal mur dépdt
adlieuse st abthimidee, M'I'nrm@uﬂtesdld@ lmﬂ@ agueysgatabig qe@ﬁ@mlﬁsfzne'vm ae@e@eﬂemem-

; ] Inlt eahnggrzggﬁzj‘;%qt 'f;al m?ur, cEa:% r:;%%qggfs ﬂ%‘ GggF '%heﬁl 'F?:ﬁg::'gﬂ

d'fanor cer P.Qn spﬁimélééloﬁl |6Hﬁ6n Wld/d'ﬁlr@HnQﬁeﬁﬂmﬂtﬁéé@H,debﬁpabﬂBetquu
dgqns ‘| esdi t e®ntian bihe cdnsentittorpe el au Aipins Snpasties tpenmillionl ol | & revendi cation

2¢ capabl e d'a B-rU mﬁlPﬂ‘P tB'é@

cencent rat,g oide, ﬂ"ﬁ” E%BE' an ﬁ;,PFF'&‘é”?F"‘ﬂf‘f ugouns i p@ﬁ'"%et?’%e' du
solon |a reven ikadion J6°59) dshe bilel 8K adencawsy.ﬁmepb@ar voie
bp6t par vmm:&ﬁummed»u dulnickbloesDle ghiladiimtkel eat un ou pl usi ours des

l Ment et l wﬂﬂ%mf dlfHOfSI éﬁ g ng avec une UIL@ nue d a mﬁgﬂI%?:r:?ur:
dgns | oquél Eﬁé&iﬁ Ed%t' Do 1a VoLl b MeIoRorterae o e
ni ckel eS& htbma:r {abenp rétiu 0L forférap 3y st¥me Eatdhitiglie SiBbIS0l ON
revendi cati an Lerproqé.dé selonie mehdcathmﬁ?.oang's leduehiedit adent réductau eski u:peaosltwmde

chl | oi dal e_diermpigéh eishvel@ rﬂ?'é’“e sentie Ierrent 6 es. de tail
fieri our & 20 @zrd;:: oo z%gyha g 5 ipl o olend,
qpantite Con&i“'?ep H‘JWIMHQIO§S h'l ri reh:p Ie&lf‘agem est
chrpl exe di  aphiyeTiie Baditavbdu du&l’hg tHimigOetolu@¥tcatlytiqiainaht aplifipoahefectulst @ne
ghantite st osadipondBim nqmussﬂuagemtsr chimigiues parp cantact giesdits - agents; \chimigues avec ladite -
chtal yti qﬂ‘b mengspuche.31. Un procWl sal on | a revendication 30, dans | equel
pdit agent r6ducteur eat une solution de fornmal déhyde et d' hydroxyde de
spdium 25 32. Un proc6de solon la revendication 30 ou 31, dans |equel
bdit sol esat le chlorure de palladium 33. Une surface portant une .
bnocouches de pol ymAre charg6 positivenent, dans |equel un agent actif eat
bparti, ou-le dianetre des particules du polymAre eat inferieur a 3
icromstres et ledit agent eat capable de r6agir avec un ou plusieurs

Iadlte 30 nonocouche. 35 40 45 50 55 60 * C L M S *

R
21 '

bt aux du gr oue Upres édepwepéparﬂwnmm selog) i nesenewmnﬂs qgwommew@m@@ge d'une




