EP 0141 528 B1 Description This invention is concerned with conducting or
catal ysing a chem cal reactio Lg?téa especial |y el ectrol ess netal
deposition and catal yst syst e%ﬁ[}%gﬂ?t ?‘n In the invention a stable
aqueoug Raptigwer 5 solution or dispersion of positively charged pol yner
particles having dianeters |less than 3 m crorreters t he pol yner cont a| n| ng

an acti veThigjayentiofi lst:qf\ctrmcbef"tqqu Patﬁ'h@ wise! "P%“‘H‘ﬁfalﬂ"f?cﬁl"s
an a hgflglono ﬁ@‘;ﬁr‘%i‘:IOQSI % ﬁggg g’ b% éﬁ%%’# 0 er
depos dngtﬂgﬁt ghdut the oi%He RRUs&uil fBddp aé'ﬁng N

speci f lamw‘rénomoﬁ eca thlv@ rbéﬁ palyinkedh aGurface ad thy depasied tnoddigyer minithercbe
t hr oughmuactetdheth ifalpierreactant. bf this predifications hapdt vt&s"wame'e Da@pwea bqw"butephe

u" tvrfer'éseferfegt Y $5ghe &jﬂfve;%ﬁm Hhecs fg {:' é{'mu ?@?
' “SO’ U*{)i ;}ﬁﬁr%ﬁ%ﬁﬁiﬁ% B Rhin sﬁvﬁ;ﬁ‘;ﬁ» ar it al so
wat eﬁle il Bluwgb feGrWathrSdtatHilgin EQag’hﬁidné(ﬁbu@@Qﬂbuthut
d| stri lwaadecttbeérehhﬁe@ww catiige” HelenBresatalydtefskeny is partidulazly Lsefud for catdlyzing the
i nsol ulsbrepleta elpettotass dqpewi%%lom md%"m!t#'we' é’ms“d#cSP‘ral qﬂ@%@dwh %{h& ']g
S

r ef ef’r &gl thadhre q’t & formed theréip.Jha a7 monalay fﬁth Ab
partic gés |caze omon u'ence @,nofa
conducgéiézﬁtoa Ei,quégét:@nofttﬁtsﬁgb aﬂﬁeeﬁrfa'i:e[gffg'fttﬁ’ﬂ aﬂaeﬁ%mz{r oard and the 15
wal s of Elgrolely QbiBIHIE éisrs 16 tHE Undrileth Hepbsitioh Sof t::gﬁu% o) c&

her ef’n noftdndBetive) & sekhi-Eanaectiod dlibstrGte Qlitho@y @ingOdn bXtérnd Qstdctric Vsd r)ée
sol ubl eleqmlnym’smseuffomanmioappw metahdoetinge Bxplasticsi refeaed tayematmi;-ohhasmsna tovel y

charg e%’g 5. MFOOEar‘Pffeﬂ'@sa""é% rﬂég{ﬂng :g" W;?S%Em apiane F’Q’g gcggmn@l :*Egrdgg
t hi ckn
sur f ac &afilnbia °5$§fae& o 'Bﬂé’é&te atolich cem‘ﬁ@f 5"' '21?3;’5

deposi tor eatal eiae S elbﬁeﬁtblenahemu& Q@&i 6ﬂ tAé ndtal 3n ARt stfawadcms on
conduct i vie,thhmeruasnae ot printed mulsmdsco pidsics parel, sudhsasraateoowq:dasmmm isg an

externalﬁuaé E’P?'ee %Th*E’r"ét* afenayde alj e'*f hﬁ%coaeeé&"f'
oo T LA E ST T e B A
t

0 nmet %b&traéagt dekifdl errr St8érad’p @s'fele%csn a‘zh
pref er rtnadwﬂrsmmrecthaiugﬁmmm dfmé salapas istiifaees mnmaﬂh&s&r&nwﬁeaﬁeeﬁa@hlm or

pr edet elemrmad itien. Follofving elogiraiase teppeitioreancthe substrsite sugaces prsithroughshale walls,
di el acthq i’,"{; 5"?;%%‘ V8L '5 8‘; ﬁg’é fi:! Pth‘i?P'GP"’Q'P'?"fI?%@'C?"r plenticabgirgyitidor The

key to *ACCOND fres f°' "f"a%'r'? S Bovi de cat aI t|c

nucl eat i " °°F %‘E"P l%fdg‘f‘a il u?bé‘?:g'ebsrd 28 method gbjctlon
of met ggefib"énﬁi" ﬁié&.g ; 9%% B her °b : @;'2?

subsisr abethe @epbsfion of cadhic 'HaEIsHt .a& ,w& esne SUbbtikeShriate. THY &atémars ratd .spdharst I Cs
panel , ateldiatedtoaemep owydcmmmdsammateeypmaﬂy wsBd ith the cBaEght sstetnhe neintadtthat e.
The s um@plm of tmptawmstawﬂqcapleqs@ieposn@a ghthe, desir @}P gaaductivg metal] sueh pragoperr ONt o
RS oy otlmatg ik o e S TR i

surf acel" afG, s HesebkaRtolds Iok 1530 Byer G WHE GUtlsRRS sids RRQVI ded
bet weenhiddgh-Rdlé \fvﬂﬁﬁi‘teﬁﬁts layved:reed rhadago Qﬂ’ovnBUﬂﬁ,hﬁcfbgt feibesof bktive tigdlytichacicatihgt 1 at e
at desi $whbMSmg i¥®ble qudmouieu systemp pmat#bstavﬁm whlte@utsbe edn@otmel a@amptpmttm o n

and bet WE¥R2¢ HE} §‘ab fover '% [l‘gﬁm
f I t hl
sur f geeft o i *%m ool “'%&%&ﬁg hiee GF é’&b?mé’s i%%g ‘2{,"
Fol | ow .@gu. stts rsa 8§fo e&ma& kPELgBMole Pratifyl I6d SdVbm of WUl ErSpria ctrar.@u.g ~hol e
wal |'s, idipravittecimmes foeeksmbtirgl the coyenage of the/glactalbds\dejmsitiob onlpubbata@suriaces@pd abl e
t hi cknetgswﬁfohdawrﬂ"bl ithes F:ﬁ%‘éqmnémﬂgﬂ# EO"VQ@PH?MHH?%HQWC%F‘E%FW sateldm ient
foll O mcoE%9| Z?htw:agh cmzv T gre tamela%‘wt y gr?lgrfnto al ectalt SS de smon mc.ﬁlq% I ng
st ep® aﬁ,ﬁhéﬁ,bﬁe KR Oncomhpidle th&,qgﬁ/ W Gbpols be 83 But {eERRg! ﬂs,f The
subst r afdmatifeUhdterae fFoasbenia tRadepbdited yheﬁﬂ nfitRdthrbe-ha re&tﬁlﬁhgl’lh B&Qd\ole?

subst r atlectroiesst mahlslevdn@uclmshldenweﬁccfrmnomtdndzeadepnmtcmn of catalytic

nucl eatin hg"g} e of tiip invengin Ist‘?@ Q’Lﬁﬁtff?'a%s e?°§“‘9‘h 'H° E’%ﬁ‘%‘g’z’ﬁe'&&g@ al yst
syt B el o o r,iz;rnﬁ AN I
substrat e spllafiyltho thofmots STbB@EsewésSdeE BEd MALE| oBasAdThiO meMERVe

pr ot ect tiligedcadoludiondlas avdai ﬁhhal‘netattwhb dedokijedusieitlasvidkll sbdigte, aad edydig agyms.ahet O

mai nt ai wtaqustaablm'qrwaeﬁ'ummheé@tm%sm group etel, suth eepalledivm chiefisp.g'siretedive of

t he Gestalleid LEheRINVIPY Reheli Wwasseges %‘%Hb‘ﬁé‘? Prefpatiie PRasPitation of PRUATIWE At t ed

by imrersing the catalytic substrate in a solution of a salt of the .
el ectrol ess netal and a reducing agert. The el ectrol ess deposition then '
proceeds autocatal ytically. 45 Since it is necessary to deposit a

conplete electroless netal |ayer on the substrate surface and through-hole

wal I's, attenpts have been nade to provide a sufficient number of active

ereon using stable conditioning systems and

t hi ckness o t e electroless netal Iayer redu0|ng t he process steps an

I o o Y M.



sppnt aneous plating of the reaction vessel an was uneconom cal. An inproved
two-step nmethod utilizing a substrate sensiti 2| solution of a stannous
salt, -such a stannous chloride in h?& &141528 d and a catal yst

sol ution, SugBmage [ddabidSitalyet gﬂt@ﬁ'ﬁ@m’eﬂo@%@«fﬂ@@ ms%dt&eaxs pftihglof tRSactibtEVassel an
|ntroduced Shasona@dsonieans acted to reduce palladiumions to their zero

val ence for depﬁsimnr@nd Mo-qitm;mlslbm atiliping Iaadhssrmersertsaizmmnolum %ab@nmmsealt. such a
| nadequat e, béﬁg’é‘:’;’?@s 3T 'é”'cat" o‘?"é§§a‘;§1 ?'"‘éﬂ‘? H‘Pﬁﬁ"é‘lm i rr!Bd'ea;m f'::
diel ectric sy ﬁt@rﬁ&uﬁs@ﬁwatéﬁdmﬁ\%&é’f the ?\%ﬂg Méﬁh?ﬁe& ss metal
cl addi ng had ahdth® metardldAdg amdidhttrie3iLs tr&greﬁﬁlt EM an b MeléPdepSsrbEstithe/ éladding
time consum mgﬂ toemdemweeas byisanditg diteiffing hisakes. exﬁmew kioa donsgmiap.chng bhecained the
removal al so: ? banding g gw@web*omsvaata'se hesutsqda'ddv uatebanty atitn-cleddied-

\r,\glsljl ?gundar § t(@lﬁl n g;ggelin ctwtzhcf&umn;wgre uen ca a fsf;plf: m?ﬁrﬁ 't5'|aéd the
requiring fre mz N e"rﬂ‘ ’el-;';{, d'scw.s ofn a colloi
to C R Sh' Tg&; :’cat Eﬁe‘b&g%b:n sc { #ﬁ\‘ﬁé ﬁ %’t%g%ﬁ J‘ Pf té{:‘nve ‘::3“5'3

substrat e Serglthe Z8taly & O RtaliANgNBe ThAWEO4bRinsth dal' ﬁhtl&@-&n@‘a chl tion. Excess
pal | adi um chbkenaale icherefativeto paitadiumGbibatderd decelisap & Sabilize b caalmtpaldpﬁarm acedieration
St annous chl eﬁeP %’g-; #w%e;t@ te mm;? a%:gd o %'mo%'lg %oagjg??t%t faeﬁ:g;ggém ¢Wstgf:ﬁg]:g
for the cataP

a enal 0 e acl UC! rochlonit ac S ead tO onger.adsorption
pr emat ur & B Ghd dinkib bihe eldcirbies met mﬁi olic 61 &f rglat: Fi0r] i elot abolt . was
Wer e necess amgmo rabdsbdry rﬂah@auctaa cutalyst stabfiy. Q13 3 mahs die&mb&rnatteraﬁt t&mﬂwm
suggest ed t o adienioy of thlaestqomotaedfb:llaéjumcﬂollm-cbtaﬁvsom $ubgtratesthy| stselmw reufibaning or
t he Tcat al yst c:’t‘?@’l ,féf“y Yﬁ%"ﬁb@é 'd"‘ﬂﬁe weﬁedewbsq 3sdeipg EH? fldfmg'tﬂ gredetermined
electrol o8 AEHAELINE tg:ef heo LS D T S TG
or preferabl Vveﬂs bt! dppledie!t @5)&.‘ sﬁrs HerdPraught iticety charged
| eading to Shﬁl(bfﬂgﬁd’ata&dsmpteb mavnwd\e mmle g 6 coltoh:ecoeéeaﬁitroaj \ﬂﬁlﬁ aﬁ'ﬁﬁ @kchirige lrddth
substrate. Théfattm W@FO"@H&! catalyat pasticlesesultinginiadiiaher cahesntration ofthescolloid gitalyst.dJ. S
be nec essa:oy ISPG on i mﬁﬁ ﬁ%ﬂ]g‘? stpRrops-allagism catglyst g astruessoiygion pther thaa iy q galipjdal

an attenpt to rove on of the stannic acid/palladium

col | oi d-cat al ‘fv ’Bh%ifﬁ‘!!!'f"é’l" '6'1'9‘ F%'F%‘@F’E’E?si’\‘i'ég' ‘t’ '°‘°33 dep°:£‘;’;
Chert cal |y ¢ Gl Nes e U §§m
useful to ﬁemﬂﬁhﬁwﬁ tw 15 |rmi ioff aﬁ&sfotp crtrgfe& &Bo | ISratuethe
Adhesi ve coatabsege of o anmm@nemaveﬂgmmﬁal arrmuaeofltna vae X arfiediger fn&ﬁthé]ﬁle&i&\bbsﬂ@hth

adsor pti on amdch sise eaduged itherauglitefahe diestrolpssplating asowlis fhetplaging wie. Adchridingly cattempin

those for t hé¥elpade foomylate at ;é;vq ctive oofioids for the ﬂ'é"'S'ﬂlﬁ%‘E'?/% and terigerp %:FDH of the

catalys S stem ilize prote we c Iond rmed fr m 1rol Z n_and
i GG B romart ah Sine

Ej%OMl 528 Bl fromthe unstable catalyst solution. The nethod resulted in

exchange rgsiq, FroideHbh edt\Qlttf Gdif aB@S‘f 66 EHnQ
particl es | eassiBinge usdlédmifcidlPNOInBr Whtkr i neqme&.n& bawnm weYddldcLsugesRa, as in
exchange r esivamnesetPaaatJd 8063623 to Hitazhided.) tot dhey alecadidihotateepaitit dooinescial emegtéricad).S.
in a higher g@%@ﬁtuﬁ‘ﬁﬂeﬁ @rpreyplamwsenmqum@ se'at'%n Wta'""ls tGe °§E’V"$ TBQ‘Q' 53'385 pRiyneric
al so di rec}se

b
L @% §f%ﬁ%i ok 0 irgtie § uge 25:;3%%@ D
than in a col ﬁESb E}ataSThler;‘)r es u Jﬂﬁed &¥ W’ofﬁlhé)ﬁle
step was not cbﬁtihb price eMctrbleishleﬁ:eltlsm Mhik @cliidfe u@anr&hyabte&s nidﬁem&besiebmd@sﬁnanem

deposi tion a@?@gebvmﬁgr%ﬁ&d moyméﬂ’hbnm&egg‘praw d"""mﬁdd thenbet@gbs:gmsttaléwlng
the tin frg $ YRy bl © FRRCRA 1P L4998
Slou 1 i 1B SR A e i %‘3@%& 4 ?‘mﬁ IR
35 unrenoved tﬁrbtfhh&ﬁfe@dllﬁ&)oblﬂ*iﬂ bthrtheinﬂﬁe aelidcqlier @kso Inkr8due Stid dief¥ctric tayer as in U.S.
el ectrol ess @9pw3I0LY.913.341.TR4atlited 2 Gralytic ink Witk adathesiegesdt babhmdatsoakeelrcahwmgents
step, a signi’fe @&ﬁf""ﬁ?ﬁ?ﬁﬁ‘! toowsutatenhwsalvefsnamc@afrme?ch|°Hlebremé\9en %‘M?’@'I '\95'9"“0""

e
bat h, whi ch &°GFE: %ﬁ@‘f&éﬂonp b e eado L GL RS, AL AELON 25 UEk'o B3y
t he p| ating kadskate Rﬁﬁldihgg @ss 5‘ éfiQ& 3@6#1 problem by
protective coddiaingshef Hytrotthericpail w’ildlaUtIﬂld?\at akty&b&;sand.dé @nk Bthéueta&ﬁodithle Thikls@dition

t he cat al yst weyoplym cani@omige 6Bde, Zﬁﬁemal I ¢ e biglly mtaeletto \peoceayl el@trdmtﬁ devigesl with

from hydr ofy o "sd?f PF" p cAreriy e {30R 1818 AirForce
MRt e S Al B e
use commer ci g, )a,ooasheér.mm{ee&hesaa tranﬁfegtbe%wera W&ﬁ&\lc\/\ﬁﬁﬁén&héggent such as
suggest ed, agpolymerkapake saphtateonsulfdric SOGEIGAS sbie, ddtaaohicorhpieking rbdiicint lagent, abahas
did not mest dimethylasineherase and wdigeemtydide Witthe 3atggy MeRbsalisplpfopelhile these systems
pre-pl ating, non-aqueous solution containing the catalytic netal salt, a
pol.ynmeric binder, and a solvent. Since the3pre-plate solution could be
applied directly to the substrate wi thout special 45 cl eaning or etching,
th% obj ect of the invention was to reduce the process steps of the process
provide better coverage of the substrate. The pre-plate solution was

unan_d_u___d and cured as b rolyzing the coatln rior to electrol ess
dep05| ti on.. Th| S techm que was unsul %aBl e as i F"(lﬁ'é"F o'ﬂu?@ﬂ‘ '3“?&'&&

o - .



U S. 4,004,051 elimnated the acceleration step by incorporating an orgam
suspendlng agent, such as polynerized al kyl naphthal ene sulfonic acid and 3
its salts, and a non-conpl exi ng reduci ng agent, such as 65 di net hyl am ne
bor ane. and sodi um borohydride with the catal yst netal salt solution. Whi
these systens 3 = EP 0141 528PB® 41 88BdBlor the use of an increased p
about  JoRed fof eu?egz’ﬂ’l gkr{agaﬁh%ﬂto'f ofitPs, %p&ﬁltlhﬁ Qgctr%fépé &%@éﬁlo%a’“%& Iwhs stil

| nadeqmadequatd. e di sadvant ages of tin-palladiumcatalysts for electrol ess
deposi ti One cdisawamaglghefhohaumri\ Sathigstsl if calesBeessi depddition Udf [thridkaghehoR avblisnig

W t houdisqosged a:oﬁhmvaeévla gggmwlﬂiyuﬂh”aamﬂk@ﬂa' rzfa kykp ) saffwftsw@th? wsqtvtﬁtﬂre for

o el g e I e i g

ifa b
of AR e '" 4 T st rh b bt

forlia biH§ pfoB
cor r os'i:m”terp k@b rertn- p@wad bayyst §yaemacrhdpﬂadmm isglat -eciedmsdd S0pEsaTg msﬁbﬂftwh ayer s :
of mul thp ella lmtaardb'esmmd irt mwer flestmimss aahescph ifaot w@bgfeﬁwaad’ha mﬂUb a'e«wssnut as ‘'

bei n' ar % ubﬁrﬂttt g; % i tl t
pal | ad S SRR BT T cg, géﬁ bat h
and_ re a'?sgarhtﬂori?&}ﬁ%al et év@ afifeSiont HoRevd?, help m tﬂ‘aStréJ donin

articl eotchessotﬁs:smszo bbtainhempedcolarageo Dike tprdposdsitee gaehsftan aheaossl edliaidel doﬁpqﬂr onot e
cov el agptivat®; withea emmweaptr@nmmﬂ% e's# farq-;luq' aent ih yplage pftin-naiadjune patalysted He he

i nt af%geﬁmgom of REeRaring; 52 2 “pm'q %gﬂvﬁm"amhaﬂ';zg? idal sopper, the

substr: conds to produce n

ected w vo cen drogen t th
necessAotihd siiflbd o mprovecs Jeaaénz ﬁ,fesw.s FiGE 161 Sopony-g 3b S heetrE eaner
cont ai §Ubbghted. Ts vERLE séfﬁ‘iiliah&gwaﬂe Abt, hGWEVBr, 88 sGjiaBle & &ﬂﬂroﬁmhuﬂﬁcﬁalvb to
achi?everrauginrbele ovalls. However, he p0| nt S out t hat even this conditioning my

not be su¥Hiledy 'émg‘;t"rdc‘ és:lﬂt‘ an: e GWF%{ ' s emhe Jasin P:‘Peés E!B’em of an
aqueou;,,gmgga.s P A g? EOLR D o
UGt 1B GormQ il Bis fct numnsm@ y'ifp&ym B2

pr epar 4,262,620 avilA 352, 6¥8, Stio daﬁcﬁ& nf:Kilé nﬁ&ls ithinl gordle paactbnyenpmm‘s humus&cmmehm dal
copper sardneasinlds$.r 46236748 omadofbeess G¥ptemst f@d foupd Iaewc%t@htf p@at}ms anfaghererdconds
to pr oﬂ‘ﬂﬁ‘é’vﬁ?%f Pasitive a?’s °"§§'6 E.Fgf ca \ HcrameeEquent
el ect r Bl Y & R nd Q%m &Léﬁ”&f BeVaEhag ;i ‘fﬁ'ﬁﬁ%,a Thi's
vol taag@,,&,gn.sblg |“mg fcp,ﬂedl\,ﬁu 64 cir ﬁ)\bﬁﬁal’ e Sul ta e '[O con Itiron the

non- condughidiforreldt %%?ﬂlsﬁ.tmL bétymdMHobi mefal &%e\}smmaé v Rathel 90! i met al
sal ts gty t&@élwa%w Aytbgenats RVidldhis X MoAIgMs (28§ Inbt Ssositi bérivelyCdneRed, NE
sal t t submi@r sizedopaiyntee panikias ,as as adimerént Snondlapef nOigativiaig dbhrSed dyrfagds, 167 e, and
to ggi eemidareactien. ﬂuche for lastrolets| dem@p'arf hesp ggvamsp 099’5",‘;3"@? éle,med
por o R SRt gﬁ;ﬁ ﬁmx,f:c e i S

f
as in Uaﬁﬂns4:02ﬁ oﬁe? soc ervié &rﬂdlla%u%éorﬁil& Nalianiuaa d:&gaﬁzutcm
met g, sLetetshpm 18916841976 (pdlatilsmych!m A camopiexed wish cwemal\ﬁa{rm-dtymvbm;enas I n

U.S. 4593 tympy with H"éd' t“i "%% "?’ba’?fq gﬁf‘f%{( S iting
ggr ? dgﬁ mon %g/rﬁital 5&]&} ét’l‘o ?%{gggﬂ" pél@ rpplc,?,ont ai n 59%5%%@1

i i tiv
soeny Uy s mz SR St Afion on
a surf ae@olvaddhlthedvo prébiéns@nHakeht iR 3 BSe ¢¥ 86MEritiohd? Bat stGBQ It f, réteAedl  ON
t he entdvasces i dohyerer mfetat chealy:-lﬁ hia¥e rot bden [voiized ma:lebesopflmb processed for Bdt&fim@l rcuit

boar d. cgnguetive prehpan-copdustiversubiipten eedsthravalsele walsi fempd [thenair, smtﬂséormemallete

cat ngm ;resey:é c‘hv&?gn there or% d nssteh abl myoft o | eCt I dr O nat €
G or &1 e R I B SRR It, su.@acbd.é'uﬂi &l xﬂaf 31
subm cmmsmhgee&rqagn yMenpaaﬁdm,leea palgmaxs, ha h@ sredttivegaang daymate@fhrmgah theel y
char gedolsmerfsabesolmﬁr pamGEs r@heqﬂ@mleterse!as thap 3 migowéterasanti ovntmnqaihewoosuted

el ect r §1°8 3"’-& %‘; é% &‘i .?Le descr.i bed in: A Pol less
comf o ST itk i “f& T Gy “é‘ﬁ
rélﬁlts Wc@ssﬁ iffiduitid em st I‘ ters,
pp 1197 lﬂxzmenn@é:ﬁia’ﬁ)ve(pmérltmudad stqhid, h@udbusatlysyeystera af rm.tpa{/ ymaag“edcpalv'pieex of
pol yac pwtaic'n%}elcetabmm etﬂhwqar;moqs;Mqﬁéoe p@evesttfqrweta Pf;at therva@lvf;
ConJEﬂgaYsQ’d" HAtgﬂorg"IJﬁe]r%e "%Imgvt?f qansorqag sa ?rg% %@nﬁ ic thec gﬁﬁﬂ mPﬁFP"@ lﬁxgd
PR g erbv.defﬁeme%{a Wetispltont Lsvtul RPcat 1.52& h the
(pal I admumtehh@mdagem RXRIDN Welshirfae EaneB Loradmdd rathgie w’tﬁed&bwuaa/éur@mne
copol ysethatthd dateiofiihe cltbmicabreactioradi thle rfaceyenjch tizervatalygtisystem iottiatasickn Ga btlecyMelyC
Funct®i oesstlatedy of Synthetic Pol ymer-Noble Metal Colloid, Hirai, J. Macronol,
Sci. Chem, A 13 (5), pp. 633-649 (1979) (colloidal dispersion of noble
metals in polyvinyl pyrrolidone). Actordingly, the prior art has recognized
the need to inprove upon the conventional nethods for 45 catal yzing
substrate surfaces and through-hole walls to achieve better el ectrol ess
nmet al coverage. but has not solved all the process problens inherent in the
use of conventional catalyst systens. In addition, recent advances in

yrrer s,

{
i
‘_



containing a catalytic agent distributed throughout the polyners for

catal yzing surfaces, the catal yst 60 system being active over a w de range
of pHs and being free of tin and @peg 191528 ¢ Whi ch woul d contam nate
or adversely affect the reactants Qr the syrfaces on which the catg '};ﬁ
systemi s deggy] 19ng depegiihis Inkenin ?fg 12 PEPoaT Y ot VAR censueing ¢ S35PUen 24 PR 3 gt
system usef Ul (forks r&ﬁj\)ﬁ&deb&ha%” Srei1dal Wb drdiort 1 8oiAET® BN hsoRbleldaRmaF, iskdtivel
agent deposithe doigiiert haRing Wr fuBkionat @rbub GvhichIé,rdlid efpasbielofibécominga tdfien depasi; t e
surface arfea st tem (it digtripyting atipast bre @h@mgeetlthrpw@tm seﬁ mlvﬂteh@"sm fatableypetiveh

the catal yst3% eraipy jof particiesy ha aeP 9 Hree m '°'°m 5 a;‘g
141 520 B1 I “t:gégté,gﬁ 8 shipout o °t;r3a5t éggaz?ﬁxbt e e 4
or conducti ngp@,-,ts@gg ,hg,na one or m) em ca S on a su ace, conprising:

(a) form my an(chaoremtisg saod Uépo@t!hd()’hormdvéroofdﬂlyndr sz rope on nofe efodaighéhemials, which
i nsol ubl e pcﬁhyfms?'s fqﬂets\p@ctﬂi velt:ga‘w?é byserastiveraeeitng a functional group which

is, or is capa atio
di stributi NG |f|t g;aen Q:ﬁtﬁ?dﬁ' acE {Io adepos:tet{]mcﬂgllaéed 6 téﬁl cf‘a$shg} %frt{cg% or?.ls %IQ% g}lérlr'#gco e slide
stabl e, aeti Ve Figlré@MiSphdioGapH sﬂa@rss@rfmwobb aldesav.ﬁwemnﬁmaﬁmn g}btﬁndeoii&nnonal
di anmet er of dizegen e)haangts heses rmgmﬂequvem dundueritilesposi t i n said stabl e, active
aqueous di sp rc§'i9t‘fﬁ | CH'Q Tr'i rP’I‘nB‘I‘“WP%E?é? sﬂf‘ftm‘\? m\'lti°‘§ﬂthf"8(‘,"@" cgsitairing gn
deposi ting s &g 9?2' ac o &5 : ﬁ'ﬁ% Yob hgh%wah Dl o
active agente ition 34 hal dep

sai d deposited Figona iayaemo rskicmfyemmawmteherem amhtrmbootaﬁram.aofck ﬁhmmucuabs;;round
whi ch cheni c@h@r'n@a@am foin mhaaseeree:at-alvgamedowwscasewm:tor pee mgym mappifi anapven

acconpanyin ur'ma found gw( S S ns g oaiP:v eg rEzols Lle 0 ggrnr% cYes avm
(oot a v s Sl s A R el B B
tinmes. 15  fornis Shtii€cathiystsyste 1Ok S@teads ué'éful ﬁ:r@tiaﬁﬁ?g RN NS remo \eumgas
been cont actydiepasiting g @ihecint noamolaga bf tbeypdlyraer Detlclmne»«bthalrfg@ foldaved by mmlrfgl tieel
seven hundr eftfp?ﬂ“ﬁ%@?"m X$0 Mith Dne or a‘°!;’ﬁ4"5dck’l‘q % MBm ssi on IOEO'[ 0 ,ve?‘f
s sect longg LU t@t:«.a:*’ﬂ@:ﬁe:st@@# e Mt o gg Al
formed accor; EJ&ﬁp n@?-bal ﬁwﬁ‘a otile aslo atlve ion) in
Backl i ght Trtansm,raet -eanpliwtregfaap callneaifdlity 6Ntd ehiire padidienol e wal

contai ning an 2Xge leveommobm@;um ifcovery thaymalrf msmyelv dtarmg mlvmmmtheomaiaﬂv

el ectrol ess %%%?F g yees °‘" G'Pes em e KT '°'I9F‘P Q%m"&l‘"‘ adhe“’“t
I nter fer el E.F’i,ﬁﬁ“tt%éﬁ#"é‘t m ) T OISt LA

| RA-400 i on ®xGivenish .Jmu.mnmovsa Simcua@ &%ﬁﬁne&ﬁh’% IndQis aﬁ@x&n@weasﬁua.@g of the
magni fi ed seadbesidnumebhadlsrt icrizal to\ibe haereioh.ound t hat aqueous di spersi ons of
positively charﬂgeelsq n@@iblsbp ée itmos'p%ﬁ‘\t ¢theraed, snba\bie 'YE'stcﬁ"aﬁ‘rétﬂmeé swtm asan
than 3 m & } hei’more |t| o 1Dl c?n on slliti b ?ﬂé{;lore F‘aﬁﬂ or more
active agentgy; o%ra, E% éﬁ oliBfe ¥|§ ﬂﬁ%ﬁf stem on
initiating ache@at g o) ,egcﬁacthbﬁen on sur aces eposi ti n

adherent nonol Jymredrdmheaqua meith s:twet:/ioea?gmﬁowutehemsmafcm:aqsefuofo}oamﬁdg dyive
cont acti nd® t?ﬂ?"‘l QF‘trf?GssrPﬁﬁéﬂ' ﬁ%ﬂ '“\'Ml tmswvme#op@%wﬁcﬁblr@ %rnm%a#wn of the

esct :R;Spo & ﬁ%:égégﬁmﬂya i on&lﬁe’?ot%h% yfﬂ;s o Qn f’i ?‘tmefonma

erparticies. Any
functi onal (suefege redttio canShe iBTprdved, @a [reald eo filct ,cwrerﬂgowig mataqaau Gi8sersionVe? the

ion) in w&l e?olv"anhm ess fantajninach awitgble @rtiveragendol yner i s counter bal anced by a

nmobi | e ani on fV‘é‘ef BT[)'C'? fizer I'ﬂ§°' XH‘E'F“"" ?fi" tf‘b’m t3ys Fys 51"';;13,'[‘ e
r resen n_incl r| ) l he
neutrality Ogmljlsﬁ%xa;f s}?ﬁ(ﬁs Q@EE?& ily grléapc;%% @bemfa |or ountief
di scovery t hﬁ&no@ﬁmﬁﬁbdﬂy uRREuUrdtbd’ Roonsed JLGE yamaros mthQ {#€dcid! é%ietv(b)a demor
sol ubl e ors | amsehudf mlethylagitaiy un#aaxratagcrpeanbuu@ BORINEE, sdctamthehﬁbdms THeaaverdge
m crometers, P'ﬂaé‘!f!? sfzoﬁ'ﬁﬁ“@!ﬁ' oamqe%o@nvsr;lggwnmsa pd QS’R°'&'“90F Ergﬁ%ﬁelr ag‘tetf?g';?g 2r?a1n:°010?
Surfaces \Nhet E %ﬁﬁ repar }J go rs %?Ifl) rage particle size eter; less than
bel i eved t haébo&thin% mitroMBdr, fdsd th 5 rrr &hd' enaﬂ?r IQQFJb i $lthdn about 0.3
i nteracti en MHietonRers, tamampal ;ymmarasbth ha midlomakes, atemsﬁectam/es%tm Qnthbs;ramte of the
limted to amgseﬁlalntrqnmn ar adhesi on nechani smnor is an exact understanding
of the adheS| f&, t ﬁ ymﬁ'}‘eg‘;‘%}%’%%gé%%{@g; ‘F’Pa'QP?ﬁc‘E%f%“‘a‘P aahzi rg@s FQE%%mF
deposi t then& e wﬁ}n Wes. i A tot 8 e %ﬂ}?‘

40 adherent mnde set6ddar/ p,. &y GAHe8 Cdndt h&né}DnO ayer WI one°or

active agents. Furthernore, Is also possible to cont act the positi veI y

charged sol ubl e pol ynmers mnth one or nore s\Active agents to form an aqueous
sol ubl e catal yst system and to adherently deposit this catal yst system on
charged surface for initiating a reaction thereon. The extraordi nary
adhesi on of the positively charged polyners on surfaces is useful for
carrying active 45 agents to the surfaces and for depositing these active

‘_' - | ) e - Dy ‘;‘\\,
e SUI’ ace I’ESU ts |n t e creatlon Oi

Y o o o Y .



nonoet hyl eni cal | y unsat urat ed nononer such as styrene and/or nethacrylic
acid ester(s), and m nor 55 anount of polyethylenically unsaturated

crosslinki ng nononmer, such asEgi 0 199 &28z . The average particle size
di aneter of the aqueous insoluble, crosslinked copolyners is generally i
the r an €StOngl basis chpdlymérg meyrbd memared\iar exawpuivndhorametviatitg claguisted particies
distri u't‘f Hﬁ:%%ggjs rCscopwaW haweroa‘gé"vmtmwpﬁswefme%a@ +Fuch as

m cr Onﬁ#\ﬁ?ﬁ%la Baé . % ||:egr %mcﬁgﬁg rob a e lérg;sjsd X
Si zes dhaarhdry amt.e&%ow es«.@rswsarnked Moiynkes Wit .an.

M Cr omadn@dininghodina tehiaty agiiel m@bﬁy a Iperasw bhﬁﬂorﬂb@lﬁmr@ g qum Srdirabyednsino- and
nost ppeepy lealtﬂ ratﬁ)uﬂlmthylamr@pmﬂt eamine, and qeatgseizingthe yesulsw u¢aklvn>a$lhesm

pract | usut11 al ame :|d§ﬁ\lealfi sz%l%!lr:s% @ée'd a |n Tj reqr:%S can

be_madics rﬁéﬁ.rﬁ%@ é Adzeda O bk aticestiak or
roeu;boba.se th ﬂdaﬁtslrﬁnalateﬁmumhta | RbiRie] A¥ Heddh :ﬁnmraaemtuem wah#vat er

and Whfogtid thatthé etranglybasic tdtiobit) eopolymgrsmte patetpraféresd in the [preciice o this iavedtiorodt

li mi tebl'g't‘ eH sefvatﬂeerm@# bawmnplum rVMlutqsthese grosslinkeg cw'vawwe insafelie)increatsy

ani ngs™ fﬂ"f} dispRigio ‘H gans i waterep 0 .44 315t HQnol Yy basi

ross inked polym are also_usgeful in the the  jnv
copol yatsgsﬁnk@mbo feR! 5B Abkible ih Yatd GATHbi stible Qﬁ&é&b@@&&&\ﬁ!; drdiafhp 3@AbBL ed
parti ch@scr@lirtkBEpdyrmmSintitdeaim@&hydnfiNdethyC@pBacyyIE polyridi, qubletizedwitinydichRkdier i n

t he pr bwiinoeetinfiena oigewoy'aeamsuwels mmeasolvailmlmrn @ lotganic delyelegticlytes siteblenig t he

o P T T i

Al ter na&altéfﬁieﬁ forﬁisr&ﬂﬂ %&tﬂé&’naﬁml%ﬁ‘gaﬁﬁﬂa ét lyted BuchQs Blidrpar ed
by tr egirh mgated ails hiethkﬁﬁluraemyil Idhloadd Bydeazplotiger by additioh, ahe Poipders @titsining @g bot h

a tertba; a#vnep hmj ramﬂ «'ac pn iraweter sucheas dertiany ﬂmm'ﬂgﬂ duthe follawingis

di me? hi) am.ne h% rfé.‘ft g L";“be.',zyﬁ'%,mt@ﬁt ,g "’"ﬁ  finand
quatersu 1 |.£l ﬁ?&l %&%hé?m@es&f'?h Db&ﬂ :5‘% Wi?ys:éUCh as
met hy | wekst 05'3 Ed. ( &7 PeCused B b \sBRble [pBFMBS intAY phact .caroena-r.a ChntibrO"

exanpl e, Astiv en&tma\swmstmmddontowbmmnﬁdmmvnalmonmuignhe iot ;x@hayigy pldagrties of 4ei ns,
exce tp?'wmrs ¢agtiMpagepts 8 apionig ffy leeéchrque%ndr?r’“ ivras e‘blm fgéeeﬁeiﬁar

am nesdl '8‘" oo 2 o }V e Thi b pl by,
copol gl .f ngg;:f I bbtiosel u%%E‘" a'%E 'E%@ ﬁf{dﬁfﬁ, E:nh:? o ?J' %ﬁzaﬁﬁ bed

I N NOr polgiférsli typiday GMen e abivécagbd rﬁebaﬁs:rtbhed&ﬁrbaymghtym aavraerqaitmoamd:.s
copo¥y reémsd.aar satm)aqye wansed of polyrher nartigles isdermefl. Whensthe imeadvitié polyrasrs Briegh

pH s t eqq "gggﬁ 9?1’5%‘ cﬁ'ﬁel&g beagpyies gistripwechthequglaut thﬁwewmewbﬁr"smer s

are i n¥81{R) Ehants/ tVeh e n@l Uy 8 tﬁr%J:éththﬁtL oSSl SR Ei BBlsST ONS

I n wat gf salt ereof. rcﬁtallyﬂ: Mé&ths (nkigd metafd] iBcl r$90plé!ﬁ allddiunt, e

pr ac®i dedioin, tHeeuumnmhiumnosrﬂ‘hmsaxanumcarmssﬁarMemk Pc Wrsscramaals@buhtﬂse in

wat er a'n'tfl f"or mmrambe't aqmealysr se'ldu!ﬂdomgfuﬂﬁatmfmful arly sui tabI e

non- cr s Hﬁ%pﬂcﬁcﬂf g'"&(”’ﬁ%?ﬁ'}@s Py é;ttt 1‘°° it gﬁ’d mer

quat er er'dz Slg{npe&n Ias e ac ve age ese rea Sﬁ: zmg( en

char ge&mlramk@emhcyam Qrodbs. organ| C poI yel ect roI yt es sui tabI e | nth
practice Imfhetptﬁpsratlmpem ¢lentr01esmeg®e-o cityl vs\lswsltem uhllntbumgslthepre‘grfﬁd-actmtabw# ene

pl peri h%‘fhﬂ’r‘?’f’% rrp of Eeoz@sql 0ﬁé)r dE ¢ r bg th palladium
0 o1 B S o
SUChWancata dl e&n%; éﬂ@@l’uﬁ\nﬁ] be lated With BndYr nﬁ'ﬁérf@fﬁ:i Fbipde and

epi chl eswibyted thmugmtrqmtyeienmaﬁad The paiadiain nbrtsereaﬂnervq;towo redoetiSo elamehtal
modi fi eﬂtah(aqra rv@wnce) ing arcaqvmpy'eteeestunm gaents sush s tegnaldehydepndsqdium byssbxiget h
di et hyF%tm e ’e g;f'?“ ﬁﬂ?’é'p‘ﬂ I"t?rﬂ“tfé“e‘?'ﬁ’ BRI ERT S RATNE SO s

st ib!
contgi M ng,:a‘a" oidh fig h adtivetdgbAnrbihB@LRd inschibidloras

t er t i alnpialyrssiatse bgtwhérs aeémbiy stabie dfted ihe\mmgloanB ther daivef khel aatiiersgenttwithedttitsl  and
tri ropgﬁlﬂlpt&?ﬁpnésm thei dispergien. Tae ceramwf "Glae’!"ﬁ Qe"écsﬁé'l' Pnaanh?éegutarqdcycl o-

ngy;a@L rélognv:;trp F??‘flj‘/\jﬂ:héltﬂlima|n’tamm 0 snﬁn‘ tgtlktﬁe J%ﬁ t?\ée afgf @enlrkt E‘&‘gﬁ;‘k‘g eﬁ@ge

D- 168 ?ﬂrﬂﬂjcﬂa fl:@rgleﬁkfon‘élhﬁpbﬁiadm b@i&ﬂbrﬁfcéaguﬂfﬂxd\ dthiyesinasis frdvand disgedsich E
(1982- 38)id awan. be used as a sol ubI e mer in the practlce of the

i nvent i ponExamples | @ng @dliystrat thegi ste d talyyically, et ous
e e R w:ttgs.gt i tzs.*::ﬁﬁzé“%f":g:agent

I n anionic Ion e ange an onaI reauce

uni form di stribution of the active agent throughout t he pol yner matri x.

This may be acconplished by sinply m xi ng an aqueous sol ution or coll oi dal

di spersion of the soluble or insoluble polyners, respectively, with the
active agent and optional reducing agent. In the case of an aqueous
sol ution contai ni ng the soI ubl e pol yners, typ| cally when the active agent ‘




associated wth the functional groups distributed throughout the pol yner
matri x. Depending on the degree 50 of catalytic |oading desired, the ionig
pal l-adi um wi | | becorre associ at ed EPt b 4528 Bare functional groups

di stributed thr QIOUt th gemf: llx)j(ted\;lv-n S eRerto repalilengwg'png E % ersi
opt i onal | y SR gopRe oLahihe? oLk CLo MG iah by ABRE Ii%ﬂr
reduci ng agéesitio earsmamiearuvalswlgfaym 2 B6hcsr@@tisharile] EataistisheROdsUprachEs! i

t he reduct uasmersmdn tyhailutingnihe caralyst|systam. t Finetigal werking tdfsipersipnsz efeo tov @ kasigse oS tead:t&qa

the acti¥estsimavieh candeitiate F'@rﬁ'&F fﬂ?@@#‘urm@dort e Gurfie® Withip [acprastica) pentact time

matri x. between S n
active age%»oﬁ%gmﬁggﬁﬁmabﬁﬂ .i%‘%r kAN e'ﬁ;ﬂs' b S

st abl e af t ®¥ce$, iethb aehatielydhagéd sunfac utce tHe polyMed tibveriRe gAY chivgédt awtaré lfeﬁelled

pr eci pi t’at frogm edchothet 4nd amasxpeneé paally tirhegaummmem:rfms Qhe ndlmman therebyfermt a i n

t he di sper &P

%sz bﬁf'ﬂfﬁ r alafl @Ctprp th 8 redfnll sH' esa
rti |
i Sper o o tméan§V§b?fBzriﬁ"m¢acﬂa R B AR o
W th wat era lefmffm:ﬁknh{é&ereﬂia fidst Te@ni Gél hﬂﬂ i® enaﬁ d MEsuBRNdonidBis. un
wei ght oF polwinenise depékition bt trim pleteinoridlayerxd pblgtiers nortakiicy acste agymﬁseoheapefmﬂ
st abl e upofer the rapid apd commete Nect'eomewrfp@t a m-abmommemvemgs of the gmrs-qa conta-mng

convent i on&owaf acti
t Ofmaq gggncoﬁf%g”efegony(m on SU aCf Is mdipe a%ﬁ ratLon o] ﬁe h?ve i\%\fa‘t in

fromthe diSAgs Slebrad
of cat alzys&ovseégé St Bsurfhds aﬁoweSer anateaitsys&rk.eﬁu \Myrea(ﬁt'd w:q;ea@uaaum hmhﬁrmctwa
f r om st r onggditatidya befare poimplesr mondiayeh caveeage rnccuraltﬂ wirts e | rodye e:omenmédj disparsion.

respect i vef\seord 'ﬂﬂ'ywatde‘ie’m'ﬂsg fF‘HeP"H%H“a %‘ "‘aé:g!‘i ﬁa!!ﬁ?' i‘!ﬁ m&@ﬂa'e agent
ytf 3? @ag on he

°“u‘s'2°b€%"’§?r4l

concent r at ,p} tﬂ“ﬁ

528-Bl gsa codlnd, Tp@ E@?I'Eratld'ﬁryil NG hgefit lﬁ)ﬂ%td?ﬁbﬁﬁno Ib}l Whig réﬁbl n WdrRpleth
prepare a wohdayee onhélsliaceliis pigs Shodtast doafaerl H6d sere ttisd ubp)ssmt fdti theN @ctive agent
processi ngconlbwratma morder tOIaeisges cproplete mongjayer ofthejinenipibie rolyehar mﬂmfgﬂee cergainied he s
deposi t i ona"t °H'id ?‘ 795 gecass a'V(S'W‘ “8%) Té‘l‘ﬂ'f %ﬁ“f"’ fige particle
cat al ystaoa ° '° er ;g‘@fﬂ P""?"r? MeYF &p r"‘s‘u"?) SX/"'&“ PRY e ’E%Féﬂ“fé'“ size
system Pr ac A rf 400 bldstuding la B GtiGe aﬁager.@fherpras&caomtal QA% be Eateki Giithian \4Bhedent
syst em whi mbnmmr bithé paditivelly lkBargkeispolyertbrsc INertiaeaibiso taad thetsutfaces lvdich poésasse net
Wit hin a ppesitive uface eheragdn weternsuthicas\geener etel afi pil) % bayiP. pavcbesqgptpd with an

o e e R e e

di spersion pé&nvta l3Grfdcd vieades m.cadhesoe to ﬁ&ucb)é miaﬁz@a h@g?at-eet dh@rgh @h GRSsurfadd. White the
negat i vel ymh@lasgedhpomeﬁ acwsn@lvmrgmwrfpel is/fraqpentiin neempletidt -wpﬁ:agre:omrg@s

hey are réﬁﬂé % q@s d a attractede al |
negat 1 vefy :@%@: ‘aﬁ R z:j%azﬁ a?'émeat i Ve
nor ic§ 1&s Qhd Bydixi-biadsQarhinatkd)|
1 | | ust ra'sxeialess swulfamﬂmemmw By soills, tstx ap.dnlymfeanqoemnunc mudiepmsthhende on a
gl ass mi cr osc¥ebave|fpund thaf te Robitiyebshalskd mﬂwmewem"rﬁdgwmmmreeehvmws

magni f1 cﬁt (et SR T e, 'efﬁ‘f W&ﬁ %ggﬁge eposition, g

se polymer sfor a com onolayer at ss than p polymer’ s
a Nonar skl Ayl gl et Stk th V
to surface nsgamelwhsme rfacesV)d(\l abem tpheo dmé‘dktbh@rboqfnea(pw am:luetw |erbBLQ|5ﬁ)SSrE:er@f
pol ynmer s cormtarated agakzot owatigieﬂtwelvs:hm'bece ranq)raeftf@rmtd ré'snd abbre ptyl l the avzak base
conpl et e%r é%it't‘?’cﬂ?“tﬁhs e‘§’ f'%&g“' ely £harp rf 1 efy a’%@ é‘b°“‘ one
di sper si on gy QEE 'i° g t %8&85“?‘?%?? o] 0 %‘X“fﬂ?&‘ Y, H‘ifﬁ’ l[“étFFt‘B’é"
adequate for Ic\{f‘elyﬁfdf ;ms e Ghdorie- solsBoriRNEIuAY to dubttcel BHalNG ipariicid cafinot
conpl et e nperetaily ®e removad simdiaremi tBe surtheq i cearhple oy iviyeroue miogng kb ivarer,oy thhe
active afe nmphmon quesob/p epehj agglcoiRia dy keteppscaitby Hheade efrdncghtraigdesalt falyions isughss
will reachbf"PFeM Ef"(;é’?-f ‘gfd AYIA dre£93e0f YoPBYUT SHR-Y oL BRI ANEPS Y MSBRAENFISF |

dilute di sP&Tght s”%:ﬁ?. o d08R9 B &%mtedtthmaow.é By O gt ine

agitation batnaére a9 bR | seiafatdIP DAt Gith Giffaret AGRe @GENL sndithehmitkd b farmTB@Mew active
concent r &t evhteth seregigngi. mlﬂmwoofd b monemlmrw@ramvmaggwts h@lcbptan nhem be deposited
concent r at F'HW"UTENESI'YeWa%F‘FVée asetqﬁé‘seb*ﬂf gelymers. @pents U%‘S’ES‘ e

i ni m zat i GfCHY ﬁﬂﬁ' : &a by ‘Lis“iﬁli o L foe brve “’9 § L T BT eeg
nore catal y, taﬂ&e& dﬁb&d ?eﬂtrta slsStu Srdlruitarsdd fh& Snlefo &GE:%Esd?
uni f or m sy s@facé sm6riding 1o (he @G edr aﬁlﬂsdqh@\cslnl‘vﬂﬁuhahmlﬁttlvéjﬁcl'taﬁdéélpolﬂrﬁer's Rér@aining the
account. The concentration of active agent in the dispersion or solution
which results in a conplete nonol ayer onzthe surface in the shortest

contact tine sets the upper limt for the active agent concentration. In
order to achieve a conplete nonolayer of the insoluble polymer particles
containing the active agent, it should be noted that it is not necessary
tpat all the polyner particles have the sane particle size diameter.

pol'ymer particles.

o Y N o, o o o

7 Such a@f&oﬁ Bn&kUl TicshLstedr; 20T €

T e S R KQL@Q‘&Q‘W-@W-- —

Any surface posse55|ng a negative charge



We have found that the positively charged polymer particles will adhere toj
surfaces at any pH, for 45 exanple, in the range pH 1 to pH 14, although a?*
pH of about 10-12 is preferred for el ectrol ess deposition. Wak base ;
pol yner partlcl es form a corrplEReﬂMrlcszqm1 at | ow pH | ess than pH 12,

because Qn(l)s Xl’ OS r Oupﬁuﬂﬁ r, b t}c%n%geegt |ca | ctlvg eng ?0 utr ve |
sur f acema 1365 m'c%%' gin I Bidiaich h%mnemetgg R fq,unﬁ vu% et esint acef.

At abouatrdahb.a@me dabrakctdABSRIripeY rydeidns CiHGR (@prids Sn ewac emﬁtfaen

pr ot onadhad-cﬂrreabmst caorti} ¢toabidctegofe r texamzll byl enb omchtalm syskegn phl ai surfacel sed
abové m:i:tiﬂ'"g t"r?esu kv"b.as'eacz?of ?’tdi t‘é!"gg smt'% 'q°ESa§d §|°?'Ttﬁfgg

char geo::‘ne gﬁan m ﬁJ %Fﬁ % ? inces

pr ot ona &g Rel T o st Tk 10 sar aces ecomes SI rcantly
reduced a§he d:dtalwt sya@mcbf tha szquvemuoﬁ lseuadlcmarldesefutfatt doomlet qmnlrgiesmmmbm cI es

may IecH men%c'mt ?f@wmjd f@@bﬁp'awss bagause plike sirang jadhesion ptthe mlvmers

e I e LR D

ket onessuffitientay fdri@ nitheladr of cnaeamicé a'heehbswdté is S/@lchily ntuved cyslitally babk dnd fdih.i m

abr asa dthe ealimtolkeepuitim chntagowithithe datalystagerpdndito sho thechintagt toe refegsanctp demmsit @ rmve
he Y aj‘{ﬁ' |'¥e§h°r ﬁF‘tth@ 83 ?‘aé inu & it °“r€3'ﬂ=§a‘l9f‘ %é%{ A?, splfm

i rere Wé mﬁi’)sﬁﬁmﬁ‘r‘ ’q?h bszm o3 o

addi ti O;Hacea Qrﬁéﬂ BéEFﬁB.SabH& ﬂmﬁﬁWvﬁs@l’uMe G'r%atwclw'hod& §e8 A the Glbisi¥ate
agenbs surfecet diain the xedbghovaflOsrnoptiohally @edvierse fﬁﬂ\ hy shmamoas By GitrBfjtralionland Ur €

of two returnedrte thi ¢a|taéwse mtsteat:tmvemﬁem%mm Bublstrate,is thive immersedicip oi apetdpriate
si mul t agiYpes mG‘ﬂ ubs et Shiplay ((ompanys Lupgsit 33803, @b@%oubdﬁwrewgs with &v4i¢ xi ng

of acti Ve RGNt °i,£}'é?r"eﬁfaee hRGOTRALAR o Sl B RloRSf be
conbineshed, agrh heke&dvaeﬁf&gﬁcm'%( trotessldbitR b g‘ % i oG @d té m‘y&i&m& uﬁealw?éﬁace
Var i ousthe eorizenteationo nt padibdigm ng:twetan'dcquvmdxatauwlgadmm svstemsact I ve systens can

be used tJh%emwt 2et-vesv ofcthe eptiepic m‘vwrpem'efrfeae'eqtrehss@e t'q afun iop jof their

si mul t a g :&Eﬁ‘éﬁ%’rﬁ’ﬁf’ ?ﬁe %?it;"%i? m:%;{ ?a"é%zt‘.v‘*‘%g t °
t he ﬁ\@ Cthis egv rﬂﬁﬁéa&dl n‘ﬁla I'E& &96&@
t he tharERhﬁvéB%th‘:'c&&yBl:de dﬁ&xlo&@@lﬂﬁ &aﬂﬁz@rsdﬁﬁﬂﬁi tb @et eu@ﬁhett smlrm‘ua@aucle

Fur t her sizelshat caadidies ytifjzed nﬁetmw\aﬂo leale#;gdemﬁmovecomhmnals thmct ion pughangeresiag

before ajﬂéuergpﬂgeuﬁbvmérsw% Hje n fﬂ?st"alfm@ ? b‘ m'§° ‘P’é‘Pﬂ‘br
or by, ;%tat@dn éﬁé o Z ,,, ,.3{ | ous
react| Oihy cefbe tked phatioRs. aem»eﬁ s.m hd GosHalr sfm:&m qmai da bl 88iG 2l

r eact i oprspacarwibrea wﬂduaﬂmrﬁoarsmemsmhmnbyhddapo&ryt smal) diarveteesa thal pyacticatity 9F em on
a surf atbetr usg fordm mw of pradbereftaynifory artd campletemanpisyer Gélptbtstii eq qqgmereg withond
cat al sg‘ ggéo@?' PR Aitparert # dessibedcabpypy hyving. agjr:@wr JP198CRd vi t h

¥
a se o%%efeér und °é.l;°%faa€s ol S B R e Abd b o a#rf[? f R .2‘.’#;3

cat al yam.ea iRimerbf the ahdiief) B8hetdnt §1dLA SN ﬂarﬁclé‘élﬂtdrﬁhlh@ rﬁ&ﬂi&ﬁé’l resing, i he
sense o«ﬂetqunamntetharpraeﬁi:aandmsof amdqusedpLretalyetssysters comthining todnd Bhie, espdclly Bt
system mmnﬂ jtreleasnderpyian ff mawe# gjredis poard sYrisee wwefcuiprhf e treyabtheleewalls

el ect¥ of é’%%" Siotd mé\a 9& aﬂ.gaa o R HoRmel HhRGS L@
t hr oughg A} rs°o @ay&efce a:& r'&arimu.aélkh&w BolhrpH f, W &zngfa.ma e )
t hese suéfnaclesaeamdthtaecaauu@egaﬁ thds»ecasma depgaied ascﬂneadaermsnanﬁlavdnen Gal cysA

parti cl ecpverTipral ehwtamennea@'vereqaos»emmp piied de the aonditigned isyriace endothe myrqiﬂ@aceed
by f#s epef'%%{‘;ﬁ geraf’?ﬁ“é’ieglelj""ga’t‘fﬂ‘ Pf"(g‘f"a'b‘t \PERVEG? "‘gﬁ%ﬂg@a e

et ched S D h b a i ol e Tk Lokt E@%ﬁéﬁ G B @d.aqur?a#@oﬁgé vty °é’§ystem

for a temmeiveub ichiavand sirfacd, %rmoapmma cBrREs @poditd &um &Greace.The subst rat eis
typi cal | y Thevaalyscyystemohihk prebemtinventich fooaidcirolpss dadositiberebats n fewger lptyg votds bm
cont &t ‘hwt'ﬂfhu‘;ir'ig'@'ec‘a!"al §t"“§§/ ‘-‘é'i‘nbaﬂﬂs than E‘PMF'F@FP' t‘{ga‘@é'{ﬁ'ﬂ‘a@fa'\tﬁ pMstee@8d sar y

to depogith e e e
[err] atheawsmaﬁ ﬁsahla elé sitBNaget & xsrtstan%oa 2t il
di sper splatihg(taee tHax ampl cﬁnvfb)mon'ﬁhﬁw paithdidiny tcatly O ITHedTpripafiehiCin ate Hpogiiah layer
deposi t thitkeess &rﬁvaeﬁﬂeﬂéﬁﬁo m;mta er on the substrate surface and
HETIE o el it b éwe%*sz;ﬂ s S e T ot 1
for abofff gp st i &re Gveg,ﬁﬁ ‘Q‘Lénom i rdi,sog‘its#p < GARRG Ihb ool gg the
subst ra&ﬁre of :surn aﬁ.en @dsul@in fxwer Foceyd@B swpd b iBEsSirkddihb® vhmnoﬁa@wm from
t he ks neepoligdrhpragesidg. ul trafi Itratlon and returned to the catal yst system
The rinsed, catalyzed substrate is then inmersed in an appropriate
el ectrol ess netal bath, such as Shiplsey Conmpany, Cuposit 328J err], for
about 15 mnutes with cyclic novenent of the substrate as descri bed above.
The concentration of catalytic material, for exanple palladiumin the
catal yst di spersion or catalyst 25 bath, which is needed for effective %
el ectrol ess deposition has been found to be about six times lower than the
centratron ol paltadiumrequired 1n conventional tin-palladium systens.

—— .



the smal |l er polymer particles, prepared as described above, having a
narrower particle size range and 40 dianeters on the order of about 0.1
m cronmeter. The inability of the IaEger &gabe t han about 3 m croneter, |
ground resin particles to adhere to '!;1 offti ned with the difficulty
i n obtaining a Bufshicuentaystsyhen isfigiyactTa bir.avhen adisesta@nts egwoserid apek bwigprayin
particles byt rinsetibleg om:mn@mm in Pem"n@ﬂnw systgon; ﬂtpm,smtemploett Hebigy Thedisnepsjon

utility of af 'aqa@updf %ﬁ‘e 35§3ws fecggt'&f;%%ha% oY it ! ;f'g’é’ aq;*as gsgye';fr" rgéyg;:

for conpl eg eaG u? h&ﬂ\g ny Fnydida C %h vsié”\ le at
R e M L S S S
t a n Ci ra onm e Ca Ol O r n s
condi ti oner ngém.tﬁ&nfﬁ%ome«é Horods o t;\E—t elinta fﬂéﬁa@%& AR tut ofth'e

system Whgn cithigst oahumbﬂraﬁedffymars&\gae euusohndnoadmebdvus tchnmemtcbmmgaretqctrmess
they can be ddpestisyseinms an adherent monol ayer on a surface. A conventional
tin-pal | adi um cHedPirtinacEfAmPite Areateadss|t diystase. tirg nebRdiM Jifclaveastitt ace and
the el ectrol ggg 1 deposition coverage achieved using such an approach is
I mproved as SPRedlsest idRIuBR YRR Hteh Systens. The prior deposition of an
adher ent ndnol agredquadus einelsion bi apassihkEh styongly Sasit) esséraiaitspheaicd, catidniwepdiynert taying
use of a con\?en‘teif@ﬁatimf'# NZWWMPUM’C'&F@W@!S forred Som 5&“#&9&\@*“!‘%?" d 2.5
D L et A S T T e
conpl ete el e a.eﬂ Sodlk Rt mQ@lyl pitA e aataes oW SHoRiBiCHngLar the
present i rf@eratebo&;rfeafulsohemerpa P S adG4OAS brivbigien W%;u-lm OnB tHoaysntd gpiratof ﬂ@ e\ﬁ)lsﬁaﬁ
on ss thet Imaod ttedamiztad; wode ra| .'m U@iglttlm@mttsolbbapmnttahananmmm totml liter

tin-pall adi um trea é%" @6’°Fi)|s“'f'f‘5h Geﬁﬁ'cp‘ f solid
accel r at or ¢ 8 A%F e e A
conpl ete cBveis h.ﬂ‘oﬁw it @s&m §tehh'§br@ﬂret

cat al yst systaised ef 8sd) hel cﬁMﬂWﬁdrmeesubrhl&;elcaoaarﬂhb(bkl&mu&ll ombhdeoéeetbe to the bottom of
deposi ti on | &ediask witen thestimer was turned ff Jidis indigated that @h@a@hwﬁh@a&%@"pﬂm"ﬂﬂgﬂo the
bat h, than wﬂ“H's'B AYENE AT SPMPIFtR. ?‘ﬁf{)‘?&r a: 1ith "?afhﬁ g‘t“g’go Vpmpgratiing with

the deposi®i g "SI:'“ s""'"ﬁgt:::,"'}? R YUY typ| ca?'?a h°é'r'sc°étﬁ §‘SH°"S'°{‘ feached

cat al yst systenit of n str heres to surfaces W t hout: honde
need 10 pre- gﬁs,b# R R S bl e o e
surfactant, I t ee§,° e Yor  an acceleration st ep to
prOtECtIVGECO||OI , an el ectrol ess deposition process utilizing the

catal yst systemof the invention results in fevxﬁh| —m-déé&sﬁ:lng stceps and | ess
time than conventional ele I n processes EP 0141
528 Bl The aqueous cat al fi/‘{:ﬁ’s%gﬁ *ﬁ’lg hT'IS‘/ stable in al/rpg\V\hen t he
systemis @xposed to air as. by sprayin the i nsot:;uuo.lr\e_(co,lgod:lyrrermdl spersion
in arecirculating system the system remal ned stabl e The d| spers| on of

the pol ymer papEifcisdse é’&?ﬁ"l’ﬁ?d

rehydrat i on mf’x:y@s;g ! ﬂg e ag[g eﬁl%‘%?%"ig#ﬁ § e
catal yst S¥SEREGRAR @7%&%@?& oWes By HMeChdiaNs AN S
about [err] amakuo[norere]admdthoumagku&ftﬂmhgmgeem/chp, oG RR.JBE amblre oﬁartnaa dﬁB\Ide
system i s heatd sqdidy) bydsexideewpscaandl Ge egomheresbomplaee)(ceag of theLamauet nepdeddgte reduce the
sever al vveekfﬁ”ta@'éa@‘eﬁgi "Ajciog sf'tH'é’" "ig‘f“'tfﬁ a'lffl g@;@?%thwm%%ﬁ%ea"e%mc%nsé? galpdium
metal concgnfTati EPYrepe ‘sf“’b'r?gc%n HE*EPX times, or nore, lower than
the levels used w t h convent pmglncqbecmgmi_m&mtetgaa;omsmens | osses of
the catal yst, caused by drag- out of the 10 catalyst on the substrate after

rinsing, is sub%fteaﬁte| fa‘! b%:; ef @sR‘EG shaged 80'6 GHWEWE"E‘:UH&P‘%‘P@W{I’T?N bl?ﬁ‘sT';":
catal yst S¥S§ red c n |or$ ﬂ %g I-r E:fogh@? onPaérﬂjﬁ to
not to Iimt golififke kﬂg\bglmdlumhlo &e Whicl? ap'HQ% tﬁ@%@t mg

system An agueReSsupérha tmtam.soﬁduareem thl meﬁdtd’p@nl%@ ¥s deassbaty foé Seddtinatidrl of a stable
spheri cal , catslladwrncdlsvevpoh ymb\hst thﬁwmmgd aRtabiy eﬁmg@eq)mtqnutaetlswmen dwawertxex opfhe

0.24 mcromets ﬂ%vp ent en |n

co rd| ers nta b
per et o ey DAPTRE EAL g P A A el o
benzyl trime laiﬁﬁmfﬂelbﬁiaﬁ' | 95tbrd ®n\iPSegiveR) h g em&r .T8e & Ist @roE&@G liddQvas
of U S. 4, 359xdnBied Urfdat b \Zeissi oivereal dModat M) rAidros@ae st sdvert herisipast tinesemb@tificyton. A
trimethyl ampbetParaRrcHthermanelayar wapohtainesusing A a@ndard NemarskhPifferantiabinterefriense C‘E"F\fééSt
precursor BmAEYF: The pH of the aqueous emul sion was pH 7.0. One thousand
grans of the enulsion was diluted with deignized water to a 5.0 wei ght
percent solids concentration and pl aced in%a two liter round-bottom
reaction flask fitted wwth a paddle stirrer. Wth vigorous stirring, 6.67
granms of solid palladiumchloride crystals were added to the flask
cont aining the aqueous copol yner enul si on. Usi ng a 25 heatl ng mantl e, the

Al a ~—~ . -



[err] where Ris the crosslinked copolymer matrix. The palladi umions
di stributed throughout the copolyner matri x were then reduced to pure
pal | adi um nmetal by reacting t ﬂ@?aoré).oal | idate conplex with a
sol ution of fornmal dehyde and SOdI um roxide. 45 6.10 grams of 37%

f or mat dehlirmiee T oresentseiok divgtoghaeh efctok ¢opdwnerfcati18$t Pdrtigesamiforofly depositadioh thaglass
hydr oxB##®- sol uti on were added to the flask containing the

tetrach) (paogl | i dat e conpl ex. This anount of formal dehyde and sodi um
hydr exig hgg@sof@gugla pomdr ddflysP8ystdaiat ol ar excess of the anpunt needed to
reduce thth&alubladolumrsI&m.m@hjmengrysa{mmuarhh&hmfohutnarsmﬁdsmaﬁsbmhés&dtuaﬁd t he
conpl exasdvtpalm lpatied os plesn@eticm Preamipled: Time spiubiel polvanersaysed ware at yigrhinpathyl-

accor df e fﬁ%ﬁﬂ ﬁ'efzatiﬁﬁ | ithsristforeriygrin @efyen4band 3 AMARWA griwper

di spar 's" Hﬁng Ba Wik S@bMbedtviedd &Y 16 e @s¢<m o adium}
was ObS&ftéhe bﬁceﬁtﬁ& téhi q'uﬁmria rfieHafY I tdlé EHILFIdE [of For@Y A& palyrhétlsol m’\@ u%g for 3
sever abasmzﬂh&ugﬁl' Hi@idnn o 8omm agiiaat Covpane BA4DDIN exchirige tesidlithldride loh Gormb&ance of

the poryed 953 /m-rgﬁg%weuaascmr s@mgi;ﬂ%@wpm'u@e%@gﬁ?%grqﬁﬁml gsadiradi um ¢
chl oj, rﬁw wat er
| eavusng,e%‘,'g? : a;gpall jum %I?FE ded to tge ag .agnzm hot d}d ﬁ%{% teﬂg\pera ureo onis |
necess géliadiber chidige had B&bhﬁﬁssﬁfnaﬁd smbhescp |d B6lyrden 44 hscmieal mharadseh&a&f t he
reduce dalhwalsollmiwn stimingwissitoppeds Aberitivetwb Ihqunieating periddethersciution was aliowed toe

surf cé°"th|1‘° jf‘ Fﬁé‘fe P%ﬂfy‘a' ﬁzi:“"@?gg&s&@ 'ﬁgﬁ% fi& iﬁqu si on at %F

m)Vl ng ﬁn rﬂlﬁh ?l YA B0% HWroﬁ’deﬁﬂﬁ‘%srh&ﬂ akéds
deposi ba(HQolofonths evithért. G'hér‘pH shodolugion wed thérhaijus@t &d abaiit pmylsiaammrsotandaﬂgat ively ¢

c har_ge etireediforn anoaddition@h oy, IE‘@SSOWPEWGL'I@G @taj,s{st aetemsveeedamkweeblmdérferm-@el Ss

Uni rgtat!’ . %??é Sii th?Ht &\Z C aiggs e“:a polymer catal IquPE? talyst
phot ogEaliR 9l s .’%em Fba ofcab'f%ﬂ ﬁ.° @ﬁ'laaﬂm%éi. &K oiigs
Di fferentlal I nt'er ef erence Contrast tec ni que EP 0141528 Bl
Fi gureE:ia lee8ent s the phot ograph of the copol ymer catal yst particles

uni f8r i Pc/ emple e'es mdmm tg Hetergning thv@ax'mramse of azvosmgmmw aolmerwioam e

pol yme?”" ¥ oS, oI ub eDO ¥ Bdien 59 -%o ;
anmoni iy ﬂefa{anéﬁ“ ""°"§ ol °Tiy ﬁ.§m @éﬁ%yrm. ALY ga'@ e oaded
as desenidr erk Bovimt tﬁanl'lm Héuspenabd/inBéiGniea temelltﬁved to settle for 1 '
di me~t5h TRA. ﬁmﬁ Ibstramttﬂta:@n Ilaarzeea DM&E obthe groend slatneusnem amttshttlmg
R
oxi de Lo E

dei oni g8 ﬂh‘ng S'Q?i@eiﬁigries %M es§&l a.deeane ko thd Slidab; HoRedere

sol udgl enecpredeadendatr woids LumCthe csnﬂécetvgaslmortoha:eah‘rm exhenpleOillustratesthat hemp(glro,aner

sol ut i eanyentionad fm@se@h@rmewgn havingarlogitive suffacRgiranges atd ubticlcth@mngrmtprefeRed it00 i on
exchanl@ RSP Of R PEEFUPH f orm) at a rate of 0.5 gal/ft3/min. One

t housapgniess of the 10% solution in the chloride ion formwere then

pl acedeleétrofesd a6Kdsitibn br fdppaineyer flask. A magnetic stirrer was placed in the
flask. WThe cafalpstdsvstm lsvnt izexf intER@noN was (dﬂutedlﬁmlmw mnwaohnzesiobatd apdlpHadi um

chl ori 611 }‘ 310 t\girsed'%l pero¥ weflﬂf Pg@ﬂvst lBS‘Pr? fttStPH T'"'Og
t enper B3P pot %}608&,0 é‘%' S Eﬁ"ﬁ’é é 'Wl% ouit.
Sti rdoi Bgard @Jte enRairdie 4 firk CotAEN vadiRten Umth@- uté& nﬁd.'. TP il de
had beoasiemaistintigad Sdlv Badk And mthsmtmbloettpahymre iflshel dadlyee&ueptnhyn tnhi&nngbsence
of pal matorigadhcomieyat- vangoﬁtherﬁrn uwasrloslt etratWQselacMea t"we bith gfwater ddri n
peri 0d 2" A “'§6'|‘(‘i'é‘t"?’b'q *?‘ 6°st5'8 F°'*f‘t9“ I‘*BGB HBU é’°F‘6?"Va‘ﬁde'

i e sute?

g
g:tsra'lt' s 0l mi o

th
addi &i gia "" nedWBind D °2w@€urpa ﬁk“ﬁé&% SR i
associ agpedemﬁ § pbroéndpe ok eQr&Qﬁ r¥dRhife wasag s YélhdTBithar:

addi ng1-acdfifletg-donvernnahalivoids Sesdsevolargeovoits] atdfrg dxss c@dSZA caasovetfagéBriﬂdM
sol ut IE’ i§ PCCPRY ?% %mzwégq vavaseequEObePﬁﬁe%p {'esTt*‘PPY‘ﬁ' t'MFesmftm PP S .

G R L

about PBéla-tads, réﬂ’édedfhﬂnﬁ\@lsu:dcctmthm]e&tbbihg ﬁ'df:aécu&d td;dmeeas:d bt:daﬂmgaﬂuch@w TheFhiR

sol ubl gg Gyl 'IOmCQa'laééP hYeaa?ggﬁ?%g‘;mpbbeé&gkcrﬁmB%gggdzgggﬁ'lt';eMEI‘ME@“QQ'S ';tSt abl e
| 1 C 1 1 ens

Vsl 3 o eﬁ%ﬁ? Progessy %&hgaw&w fsﬁg%?"éﬁ#s R W b e

copol yner catal yst system The sol ubI e catal yst systens had a pal |l adi um
metal |oading of 60 mlligrans pall adi um net al per gram of polyner solids.

Exanpl e 3 30 Thi s exanpl e was conducted to determ ne the maxi num size of

a positively charged pol ynmer which will adhere to surfaces. A ground, !
conventional ion exchange gel type resin, Rohm and Haas Conpany | RA-400 A
( L . 2

€ Sl Zes 0 mcrorreters dovvn to | ess than 1

e . v T r a ~ -

T



poﬁyners havi ng particle sizes of about 3 micrometers or |less on the slide
adhered to the slides; however, 40 the presence of voids on the surface

pronounced. This exanple illustrates that while ground, conventional sizg),
ion exchange resins having pOSI t| vepsorf@pszghgnges are useful, they are
not prefer rgd in the ractl ce sent nvent| on

S ect o css R G pipr. ﬁt agiz;}ms”atigzq"f;em Sage
1 was dilu saswl nethe m.& Sloat ol it 0
sodi um hydrmm de to yield a cata concentratl on of 40 parts per

mllion phll aa‘pr anman@n meeaﬂ %m; P s'v'éwqteu’é te§ ) afy Cataposit 44°
temper at ur w2l ,.{"em*’; THef iett; iR SHELS st ok 0
of up to ahg urlc aC| asseox r|nted
¢ircuit 50 boahdeﬁutbsttnemeetrctesstdwasmagacanetredroe ttfeet:mrdmmtmm@the mmmled svsrentshe
di | ut e cdt dliystrated isfablesk on for 5 minutes V\:hl | e mai ntai ning a sl ow back and
forth notion of the substrate in the catg| y,[ suspension utilizing a

motori zed conveyor. At tfteecﬁststs%péstten%f B &pmts&a,cu.t BGargubstrate was
placed in a rinse bath of water for one mnute and then in a copper

el ectrol ess deposition solution manufactured byo®inagel ey ConpAveyagender t he
trademark Cuposit [err] for 15 m nutes. desérnet ed
substrate was then visually 55 exangpgd ugi é@g E EEggégge ﬂgt” "Gfﬂerage of
the substrate surface (flats) and edggs. Thgadngat CcRu@ide Vamioh@Ported on
a percentage of the eztaﬁstcover ed V\.hjrhﬂ?d‘t he edge coverage was of eqalmrted as
being either: 1-cenp ; 1o : = ;
4-gross voids. An'eg ‘g 9(96 age rate® 1 or 219 accep?abl e, whi4 e an edge
coverage of 3 or 4°I"8Y{8t “Acceptabl e. The average thickness of the copper

| ayer depésited omhipleg substrate sibftae wasigdet erm ngd to thejgnearest
mllionth of an i nCaamsitddg® an 60 average of four readings froma

Bet a- Backscatger instrunent. The Bet a-Backscatter instrunent utilized was a
Conpuder m B MOERTCWSESE88t r oni ¢, non-destructive coating thickness gauge.
The Conpyger Mgy Qstakiftispadrid) |§rov1&éafcloﬁtﬁlteﬁd.,u bt shifffte SoVefagE SnddccdptiBle MR Evering.
bei ng neasurneehitkiesd of e Gbpper By depgdgitddaEUIME She chfalystspgtém of e Prikdnt Mlentib® Wasl
radi oact i veabeet26%@gregter thamthp thickwmess achievedavith @ coremierBel: conventisnabataivstsysterh corttdining
wi ndow of a*"@mgeeﬂtetamemmt Peliasiugy Bete! thaD 19 @Ehserveem ¢dhe Ripgent jnvention.

el ectricgl EIL:SSGS and transmts these inpulses to 65 an internal

processor VSH-& le4s04bpbshidnN\Rink "EBIbIS QR IvRE Btal@E sphtbinisng @ preset time interval
and conput es 8othGoluble [pblythed shktemz Syrittesided, tatlediwithi padihditure atkd tHdu@l té IemcDetaly3g

t hi ckness. sms:emh@wlr;ngﬁmrg%lgra?ts mﬂr@tm@tﬂ 9rmwé3®es:rsm¢%sﬂ?@eame§§?me2
reflect eg%vm??%#ﬁ& 8‘%@ gsémgeégega‘ai & es(iosy?ﬂe 6?1: §%§ 6000 ppm
Knowi ngthe, iR Sl it ta%ts mt SO ol "’t, £ subkitdio in the

t hi ckness oa‘atatyb&y&eatmm dn8 of b B FAuRSSeribd) eddRRuistrate wat pnaaeh il mtsb b&th ofdeidnizéd.
5 For ocweagpat 2ss<m|;h agitgon esitheran a toppereleptadiésa el utivn (CabaditBzQ) sy251C5on 15 Simytdse y

Conpany CatH}SG?P‘P‘ denopited GehsHptas ?OPﬁfq’F'IGGNe of poyeregin
netal - wés LS Jﬁté'ﬁﬁé‘i‘ﬁ S ol “g‘k elf@%tﬂ“#??s“&%\ " r=a e gf’%“@?‘?& to
the conventi onal el ectrol ess de osition process util zed with such a

catal yst system The results of the el eaws #ss deposition achi eved on the

substrates utilizing the two cé&leetrojess degpsitionst ¢opperausing] ustrated in Table |.
TABLE | # ectrol ess deposition of éﬂbﬁ‘él‘m'b’ﬁe’p‘i"fams'éd circuit board 15

Cover age _ Average copper Flats gqyeragbdges Averdddi ckness Bath

conc. Rat i ng Rat i ng Mlioenth—20——  copper Cat al yst

ppm [err] % 1-4 Flatof | ncHdgésnsol utbicnessat i oni

40 5 100 2 zing R$ “ H'] Shi pl ey

about 240 100 9 Cat ﬂﬁf’sl t 4 *CS=Cat al yst
Catalfst"  pH % : :

System 30 Both ¢ atagSt y te surface

coverage and acceptabl e miiger@oversng. Tiwe thi ckmess of tiwe copper |ayer

depositee after using the catal yst system of the present invention was

about 25% greater than tPRY&6iBkAt®s acMP%ved with a combrcial,

conventional GaLRLYsSh asgsatggtdgégngé?,l NiSmeik %, tinmes the amount of palladi um

metal than the catal yst system of the present invention. 35 Exanple 5

El ectrol ess déEpastatdyensyssrnepneiied 6@ ppadl Bdrer cat al yst systens Both sol ubl e

pol ymer systens synthesized, | oaded with palladiumand reduced to forma

catal yst systemcontaining 60 mlligransipal | adium nmetal per gram of

pol ynmer solids, as described in Exanple 2, were evaluated for their ability

to initiate electrol ess deposition of copper on a FR-4 substrate. 40 A

FR-4 substrate was imrersed in both -of the undiluted catal yst systens (10%
i ds, 6000 ppm palladium for 5 mnutes at [err] with agitation by the

S nmotion ol the substrate in the




catal yst system [ [ _ . ,
placed in a rinse bath of der oni zed water at 250C vmth agrtatron and t hen
in a copper electroless solution (Cuposit 328Q at [err] for 15 m nutes.
The el ectrol essly deposited substrates were then exam ned using a

m croscope for the extent of coverage 45 and the average thickness of t
deposi ted copper |ayer on the sk rat.e Sedet erm ned as described in
Exanpl e 4. The results of thi SS%E #Jgt1%¥|@aPi presented in Table I1. TABL
|1 El ectBxainpless deposition of copper using 50

sol ubl e Wwﬂheﬁzm edugesk by Ohivresr sydace charge Avera e cop er FI ats

the catal of th
Edges rface ¢ arge WE cﬁgmc polyn@s p (;ae: y‘ﬂ ° pr ’ﬁvfmlf:‘g l:m '& aét;r
% e

EH ical jcron srze cro nke at aieclut 5% sohds ntratlon

entially sphe|
in water \i épfr‘ ed 368 HinéPto U.S. h,369,537. Eac deposrted on a cikan glass microscopes
(" Poly rreTheAhdmdeeB fiest elea:hed;mraﬁb!&dmlxmrdfofamheacm an@an aqueodsacibtiaracbathiving 365 st em

cont ai neuetmom ﬁmmwd& and drieftpt §91Cyin als 393 ope hﬁm 1@ dposir. nesien i s

ol lt iuble r
caused, by T s e ﬁ%”’ﬂ, Ind ,.s and ,e%ﬁﬁa%‘”i?’ rr':frrr
cat al YSt gemhbd Witeivel HE SIS RoF B iminSsETHel silbs word tHen drfod laf160°® Msirtah ate
char ge os‘evémmneaaltmena@e iyaiion Sn aaZerserUna@rsafmﬁioeaag aRBL R, NDIE &de h a&e st rong
aci d, and \Idaklllamrmatesetbg easultsdf It is ®phthei rtpatrvelysq!nbmd: rcetwmpb @ensstmksb thnkmds

emul si, 0 ?@F‘S"'V ha e'iﬁ;n; Idldd%"‘conc t| 0 1 e
A, b &%aﬁ&g AL
m croscom@ H ] ﬁ%rd%@ nttﬂasﬁrf if%@dtﬂ ion

sul furi Chaaoje&eﬁad td Fheyhite Ath@reSD baiiiedé) moAsI Rt Waﬂgot%%ényd vver ght hydr ogen
peroxrde and dried at [err] in air for one hour prror to deposition. The _
cl ean? dry slides ¥‘Ebtster ok cce“!r‘rmr m:_jrmeas,mmmr roat lem§ dr; m nutes, w thout any ;
agitation, in each Of Th&REBITLIE EThAl SRRy ™0 LaE®RS ons. The sli des {
were then ransuer dopésymdrhe suspensi (Bﬁ}ﬁm&ﬂdpélwﬂﬁ'ed t horoughly by running
dei oni zet—water—over—the—stdes—for—2—rinttes—Fhe—sti Gospensiore t hdnfack | ed
at [ef¥] iTP&ir andcmﬂ“ﬁ'ed at sevefioHRIndr ed t iGt&@e magni P cat i osoYsrres "
Zeiss U and the echnrqu rabre T TTTUSjrates
the resu rtng (%@t hi s l? ?.B@El'he posi t%@eﬁygchargedﬁ Tati oni (:1)8 resi nzﬁ Stuck to
the gl asweaMiclee t haveggadyiaeel y char@@sbxiani oni c) Ne@si Ns dior not. INone
Furthé?rmre the pH of the insoluble weak base resin was adjusted frompH 2
to pH 18 5’{19 ﬁferm AUrePHBVR:T f ecRuatsrmapt 8TBAZYTNg PRe weak 'rdde re§P'ﬁP'6ﬁ its
ability f ere to the negatively charged gl ass surface. Bel oW"B'¥8 t he
weak bas@okEbisd Pr O¥iyAREDWE CONPhRtePhaiPAmadifh ONnpbdie surfage, bulcombreteH 12
t he adhelgitdonitand decreased to the point where a conpl et e nonol aymbnaMger not
deposited. 20 TABLE 111 Subst rate
cover age Wepak base unct PEEYPYR opol yndPtE @& char §8% 1 nsol ulSi%e cop Py'
Functional pol ynmer Suspension Surface 25 Type Corrpo 117'8h

G ouUp«w Weak base ChMMEMADVB  PH Tertiary anfifdver age P&trong aeiod Complete

St yr.ene/ DVB Sul f onat e Neg. 1.8 moMlnver Weak

acid t.hyl acry]| r boxyl i c

None 30 ‘% tﬁ’ée baséh&%&@\g?r ene/ g@%"a"y aMiRuat er ngﬁ‘sy arrm)nr 8¢%m cgﬁngr
1-13 4 Compl ete (chloride)

nonol ay ewedsttiagng b@BAEMA/DVBL yr enelTeMEry amine Quat ePdsar y anmz2mi Uum  Inconiiide

i

4.1 Conpl et e 35 (dithionite) layer

nonol ayer,,_\ggcr asn ase e, St yrene/ DVB Tertiary am ne Pos.

6.2 4 F et d ono ayer 40 Weak base DVAEMVA/ DVB Tertiary
am ne ExamprE’QS 2.0 Compl et e nonol ayer Wak base

DVAEMA/ [¥fBct of pH on electrbiesd depbsiticmnising insolubleR@ank *base catalyst sy8teth Conpl et e

nonol ayer AR inggiplde anaj@ase cataly Sy(ISPRrEp DYV P MAEMA/styrene/DYB pgt?lg%ly%?ﬁdﬁ af descntb S, *
WPI@ { h t; e catalyst system
12.0 55 fo Fe ecfro s‘s'ég:(g;g? %g%}‘s?tr(;ﬁron a S%Etﬁ girgnwstp Ei:?e?/pr oce%ﬁ‘li set forth in Example 4. The

results of this test are presented in Table V.
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|e7Effm

cat al yst system An insol ubl e weak base catal yst di spersion of

DMAEMA/ st yrene/ DVB catal ytically | oaded as described in Exanple 1 was
progressively protonated with extreme pHto determne the ability of
catalyst system 55 for el ectrol ess copper deposition on a substrate
according to the procedure set fort&P ﬂﬂhﬁﬂﬂem The results of thjs

are presented in Table IV. 60 65 12 RaBelfl 528 Bl TABLE |V Effett

pH on weak base catal yst Catal ystggeet of pH on weak base catalyst

bat h Coverage2 Pd concen. Catal yst ppm

p_H Flat, % Edges, 1-4 DVAEMA/ sﬁﬁ aleste/ DVB[ er 1] 400 12.0
3 10 DVAEMA styrene/ DVB[ &) chen 400 Coverage’ () .. 99

DVAEMA/ st yrene/ DVB[ err ] 200 12 2% 3 15
EMAY st yr ene/ DVR[ orr ] Catalyst i ppm QH lFbaBj) Edges, 114

EMA/ st yrene/ DVB[ eDM]AEMA/styrene/Dm] 400 12. 0 120 @0 3 4

EMA/ st ﬁene/ DVB[ er.r % 4(Q 1.0 99 1 20
['err] DMAEMV DVB is aP¥EpBfere® ned 18 60 wdight péfcent 1
di met hyl am noet hyl mepRaghxk@leReOWYAEMA) 265 Wei ghty perceggt styreme and 5
wei ght percent divinyl benzene (DVB) crosslinking agent. 2Using Shipley
Conpany Cdposit 328CPMAENAsRENne/DVB'The wdek base 1®opol yieer was stlil |
partially protonated t 12 and thergfore was able, to a very
smal | extent, to adhgﬁkaﬁg’svﬁ’ggg?ﬁlf ace. pH 1%(9 the weak base’resin
provi ded al m)st conpbgaemaryrRhages'of t heggubstrale andggadges evgn at a 40
ppm pal | ad? um | oadi ng. Exanple 8 30 Effect of particle size Three strong
base, insol ubl e% gfsﬁw%aftcemwrff@rmw ggxg% Ggmgme%ggg:;%l?gﬁgzﬁgﬁgme
wei ght percent , ﬁﬁ r
| oaded with 120 hlﬁe %ﬁ‘"yﬁ% us(':e pal | adi um nmetal per gram of dry
copol ymer 25 esu |T'hé ﬂﬂaklbﬁse&:oﬁblﬁﬂ&hﬁh QN paAiaiydrétbhgedad pHIbf B A2 Prid théretoleadi bR, to a
wer e prepar ebry §ihal etdny, tdiafilfecs wrtbe sipbicave’e pHt19ethe lveakcbaso mrsinymmesided \atrsost bampiete
aver age par t favprage; pfsibe 3upstipty ¢ afges ma%&ﬂ%ﬂﬁ"gd'wa&a&‘Nr age particle
size di amet eg LAY Ng froma high of 0.33 mcroneters to a |l ow of 0.13
m cronmet ess. Eﬁgi:&q,agm_gog,mer catal yst systens were then tested for their
ability to prodtiee stitrgf taseninsombie|copatyntdre ormeal 286 66.0 Mpight beqenSDMAEMA, (I7.534Bight
et ched, FR- 4pasgenistyrefiensnd %%W? altaa5% Wie's mmmreﬁnﬂdmdeﬁ w'!'hla‘!o f!'urams ameduced

metal in eacPAlatiup metaboer graghof Aoy gano %?g:{s tajpin r b 666 gffium

il
6000 PpM & ganerbit a'eﬁeopisﬂsl‘smﬁ,ef e .zwaﬁ.e@rs‘?rs‘%ln yrom RSt & £%%itersto
system as a m%tfu@:nma ormiektPs. PRdsé & @nﬁncatalyzﬁ;ya&m; Wéte thep t)édmrr thain Gbilith & produce

concentr at i ownifofm,padnipdete @hectralest epReat depydition oh sapeet@hedeR-d' fepoxytdlasé sebstrate. The
cat al yst sus P@rretwnwég‘eaa aesﬂmete'on ‘2'“81??(?' %fmas@s w}r{('\?d’ﬂ'stﬂ gown fvsu‘ﬂs
mersed i SR A v e b T
agl tation, a&usfxé?l‘slﬁ dﬂﬁﬁ to p 1;‘3&&9&& @Jibs rété w @in variBUF difi6 s of‘each
Shi pl ey Conpeatstystiyse euﬂbr 538Gk With agiatd, ﬁt(! ‘esms@mmaeubmmlmtelrmm frirute] bnmersed in
m nut es, ri nSkivleva@minmdry CebosiTPREQP plecttdlessitppperzplutionder 15 minetes. eirsertiangdriedoThe dried
copper coyer 8 a%ﬁp‘g;am dE"lIﬁ%?g‘e 2HLr ERPERTPIRRPC AR ITRE IPTERRADOYSS Thetipyitsef this
a

test are ill (st '®W. 50 55 60 65 13 EP 0141 528 Bl TABLE V
Appr oxi mat e Pd El ectrol ess Aver age Catal yst system
concentration copper coverage copper thickness 5

average pgrticle in catal yst bath size (mcroneters) ppm
Flats, % Edges (1-4) MIlionth of inch 0.33

100 11

55

60

13



0. 16 60 100 1-1
0.13 60 100 2
30 100 EP 0141528 B1 8 0.16
100 2 10 0. 13 30
2 12 0.33 TABLE V15 100
3 0.16 15Approximate Pd 100Electroless 1 Average
0.13 Catalyst system 15 concentration 100 copper coverage copper thicknessl{2
0.335 average particle 10  in catalyst bath 346 3-
0.16 size (micrometergy) ppm 1 (ftpts, % Edges(1—4) Millionth of inch
10 100 - (,0.33
. 1
o s 8 fos W o ns
85 1o 2 013 60t 0.13 100 2 5 15 100
2 0.33 6 0.33 20 0.5 , 0 g 4
0 0.16 0.33 2.5 % QP 2 4 10 0 30
0. 13 0.13 2.5 0 24 0
[err]rsl)ratlng i's poorer than a 1 rating and better than a 2 ratlng and is
acceptabl e. *=Toasce. 35 Tebl e V showsdoa correBati on between snal |l er

particle size dh‘di greater cat#ytic acti@y. Theledge coveragg obt ai ned
with the larger®Particle si ze%opol yner boé)gan to Beconme unaccépt abl e,

al theugh the flgds coverage reggi ned conplgte, wheg the pall adiggm | oadi ng
was reduced to gigout 15 ppm 7Jde aver ageimopper thickness of tehe

el ectrol ess | ay®d was al ways #reater for1he snal fest particl @ size
copolymer and was, 6 mllionths of an inch thick with an acceptabl e edge
covenage and coffjl ete fl at cov}r age even a 40 éal | adi um | oaﬁdi ng of 5
ppm The great ggnunber of pargdicles avaiggabl e i nagthe small er gparticle size
suspensi ons apparently results in a nore conpl ete coverage of the
substrate, at a0-%onstant conta&d® tine, tha&n the I&rger particlle suspensions
resuljing in f 6er initiatior% nd thi cke® copper 4deposits. THe
conventlonal g Bund positively charged, ion excﬁange resins, described in
Exanpl e 3“m5tﬁ.goabaor&asaabha 1@fingashacetterOthirD a @l a6y Maal atdegtbble.particl e si zes
wer e | ess *&=faee. about 3 m' croneters. Accordingly, in 5 the practice of the

- e e S

Thr oughcobgdr ehi éh@&f thb @lactBTdsls B?&Mab givays gredte mmatse mnﬁdn Partee aatwpdnﬁhguhes 3
and 4 mrﬁeni!lhktbﬂofm‘n |tm¢ledtlmnracuptablbeagec¢ownean¢w lenuﬂm coMgeage even at a

t hr odfghrefedivm ¢ loatling 3 i ra P & dherpeells Eg’ jflg, size

exani nafhg 3% "Etn?% € g éé ﬁﬁ“ﬁg"#ﬁi é?a t.ﬁtt? W@%pﬁt’b“&é&o "Priht ed
circuit Agtlgrdulé, p Qﬁ\fea cHﬁr§e¢ﬁioﬁGich ne*atmmww&es.tw oned
usi ng acadawmdna&awo ghass Wwhen taénrpapncmaeqonee teSsebla omanrtucrungeqsussAccdueinglm,dn a row
of 55° hibe eractispef theresentinveatid the ef pfehergsentially ypherieahpalydriparticlessboridunt ed
in a jitP& 'a??dh'\’ﬂ ewmﬁei’"’f" ripss A0 Ricimetes 0 mashireleraiiyi s smeb a2 he

section frombel ow. In this manner , the voids and thin deposits on the hole

wal |'s wiampkisi bl y appar ent After el ectrol ess copper deposi tion using the

|nsol5‘UbT*\§°u9b'é!P'Pd1?P?§“t90 rrer cat aIy i C dgs{&g i on o E sent oaﬂ(’antlon
E%

and a con\%'i'ltqa 3 gﬁ. ﬂgﬁ fﬁ,ﬁ,ﬂi eﬁj }r,yp
44 err] 3?: :aalﬂbélegpy rogiﬁéﬁ | igg ridfall GirddR b &d@ﬁhér :WW ﬂnggg al yst
Syst em glited, he/vaGGeqﬁbmejahg Ia is@idind edw. \naﬁmfsﬁipﬁdis b@pived by eatirigyuss uqnmdu arowtod t he

coveraglescin eneeohlwtvhhrph@ the tholen The thit slgysnae mountad fnea \?‘E ~9e\m yriger the

phot ogr @ g W s@"‘éﬂgé' ghdhg {IEE PRPRSS thagpaoas: raég dep?g%'anm e
do"cal’ e ERE L N oo AR O bl b IR R LEnl o
i 11 ustrgh@ry Chgpdd tthe/ @RES e a:hetthe;ugmmdu secrpaJeyrmﬁ trﬁa:atalyalseaerdasmél bed

abov es agresentlidventiontds@oubd fo He2BadRl superiof wake wearetetaciieved witinthe cewertignal system.

el ect r oVbitss specs s the Ghotpererieindicaie jatgps where e elg5iiPiese LPPRSA V3P PEESEBnvent i onl
tin-pal éadl [imocat al yst system The polymers which had not been | oaded with
an acti gg,oﬁgeggolmgag Ldaist BdHalibRd to the FR-4 printed circuit board
substg at e Ti'uQI'ExirEplmllﬁlhﬁ'd?& 184 efftdltiveabss S tHeOndoRBle. pofylet patticks debdriBed bibvé e a

foll ow ng conventional el ectrol ess deposition process, using progressively
di luted catal yst baths, was 5 used: Shi pl ey Cataprep[err] 404-1 mnute at
25C; Shipley Cataposit[err] 44-5 mnutes at [err]; Rinse-1 mnute with

dei oni zed water; Accelerator 240-5 mnutes at [err]; 10 Rinse-1 m nute
with deionized water; Plate with Shipley 328Q err]-15 mnutes at [err];
Rinse with deionized water and dry.




Th_'l;resul ts of the use of the insoluble polyner particles as a conventi onal
el ectrol ess deposition catalyst. conditioner are shown in Table VI. 75 TABLE
VI- Pol ymer particles as conventional catalyst conditioner Thickness of

copper 20 Concentpatio
Cover age coverage of Pd i ﬁc&ﬂﬂﬁ?ﬂ B1 Condi ti oner
Fl-ats Edgfige conditbher kP _U&ehﬁ amABRHoRss depSskion|pydtbsspAbito teRPplication of a corvi¥iBnal
per cent tid-pdliadium catalybt syst@h. ThE polymers Avhich had not been loaded with an active agent were first
None . applied to tiRFR-4 printed cigcujg board substrate for 15 nyinigtes at 5% solids content. mww ,
160 gwe following convegtiocal electroless deposition7pr2cess, using progressiveI( %{‘gﬂé"é’ﬁ‘é%\%‘}‘s’ a
§ sed: :
1D0 Shipley Catapre‘p“%gl&-Dl minute at 25°C; 4.8 None
0; 4 Shipley CatapOsif® 44—5 minutes at 25°G}. 8 ( DMVAEMAI DVB)
0 4 msel—1t mi;utg_@ritg.ﬁetionized wgter; 4.8
elerator 240§ minutes at ;
( S;gr ene/ rP VB) Rinse—1 minute with d ionizedapv:ater: Q: H 14 G 2 4 2.4
Plate with Shipley 3280®—15 minutes at 25°C; )
(IDVMAEMA/ DVB)  Rinse with deldHfded water ancldry. 11 40 1 2.4
(ISt yrene/ DVB) The resuits of1t8é use of the indofuble polymer pbfiiclds as a conventional elettrgless deposition
None catalyst condjlioner are shoyvn in Table V. 0 45 K 1.2
(DVAEMN O¥/B) 0 4 TABLE V.QO L 1.2
(Styrene/ DVB) 0 Polymer par%cles as conventional @Qﬁ{?g? !c@nditiLnéro Chemi cal

reaction on surface This exanpl e denonstrates the ability of the prekgitks
iinvention to carry out a chem cal reaction at a surface. An insol uldfeopper
pol ymer @Bnt ai ni ng a chEWEMEPYap reactive noiety was syfPYREgEzed as fowereasns.

A macroreticul ar copol ygﬁp ‘E'dgtyrene %ﬂdiﬁ‘@@f‘t Si X pgicent EP osE! Ahionths
1ji Vi nyl benzengani@s pr eaapsecfa Yot conventggnal suspggebfn po i Zak §rfeR)
echni ques. R Wa S —S-egHkeRt-aky—re ee—wi—t-h o+-oret-hy-ethe
and di netZyl amAe to form &2weakl y basi c Noesi n cont ai @fng 4 -
benzyl di met hyl agmi ne functigpal groups - am ne adduct s then
Hi stri buted throughout the9'?esi n by ahDM%s reac1t°?on Wi t%la -
et rahydr of ur ang: bor ane reagent therebgnene®vBing a regocti ve gesin. The
Feductiveeresin was then ground in a Crescent Wg-1-bug[err] | aboratory
pul veri zer for B0 minutes &Bd 0.8 grans ®enthe ground %0 resih was added to
100 mlIlilitersgof deioniz wat er an s adjusted to, 10 with
sodi um hydr oxi dEe to form ag'gt abl e aqugoo%*sﬁdﬁpé{ﬁég?si on.Mq'he par?i cle si 122e of
t he grourel, powelered resinasas suffici@ridngoeBrl | (av@oage dianeter 14
approximately | ess than 3 mcrons) such that a |large fraction of the ground
resin did not sBttle during* he course ofN°fhe subsequeht expetinent afd was
capabl e of provjding a conplete, adhe ayer the sugface of,.gl ass
slides irmersedhi n the aql:rg'gus di spergﬁgﬁewﬁ\ﬁ%e resiC)‘lri}ofor a rew 65 "
m nutes. 15 EP 0 141 5284Bl1 The aquseusemivBper si omogontai néng the white
colored reductive resin rapidly turned back in color upon its introduction
i nto an aqueous?sol ution cdftaining 5 weiNyAt percent sBdium chloride &nd 1
wei ght pegcent pal | adi um chhoride. TheylAensdiow®! or wasgdue togthe di spersed
pal | adium nmetal and indicated that the reductive resin was active for
reduci ng the patl adi umiong2to pal |l adi $tweneD¥B). 5 A paneld4of FR-4 Qype
printed cirguit b%ard substrate prepared as described in Exanple 4, was
t hen imre;s% ik L8 ACdH M @aueous dispersion for 5 mnutes at [err] with
gentle agltat | % exbim @aaﬁﬁ{'r{straem@%wenp@ reb e mldn¥ibn QSN0 chéiRicdr Reattion at a
surface. Fokdrtaed.ng a one mnute rinse with deionized water at 250C the
panel was themn inselubiedgolymer Sontining @scheinichilyatgactise inmietynwag synthesized an fellqweols
sol ution coﬁl"&?ﬁ‘f‘ﬁﬁf’i‘;%ﬁéi'@hf’f PRecan aoa istrrhe 'I“o'?’ith@héﬁ‘d‘”ﬂﬁ‘g"wgﬁﬁtp'yé{g(%nt
. 55 nventignal suspens olymerization fechniques. The po T s sequenlially re, Wi
pal | adi unf cBRGETGRyibier S methbrhing td! Frin aes%mc_éﬂﬁ Bsthaiing BorifuthyBiine
surface. Theunbdénél Jr6upe! A B&End dWaRe §dd0&Ehs ithenatistibuw itBrBlighP &I the Fkin Ak} 40 QHBydrous
sodi um chl ordactinsith tetiabyuirdfaranel orane mesgers thetebf ereating b ceduetive veginaThy regactiyd residvas
pal | adi um ¥eg %:e%b‘ri’c@e%?mﬂ\é@fﬁréw' gter Pingrigei feria@ minytesand 0§faramseof gergeqund
a

i e iltilt f.deighi er the pH was adjusted to it i droxi
was denorfSt EZ%E Qﬁ.ﬁ%‘%&%gﬁﬁﬁ tf’ﬁ%ﬁﬁgﬁf izﬂf&ége %M" ) SR wad RS ey small
pl ating bat (bvbragy direer eBprokitBR lobs ioolb) sdch thBe Bldice Fractibh 6 RAGIBLndrbarilenot
and edges) waneddriogthd coudsea the Qubbaiest eytpliniéeny 2nd was daPalie &f PYRINg laay@plets, adherent
m | ['i ont hs ofongiaver Qo the frirfete flase alisies aumdriedpy thehzquBruusdisBersies ofithegesin for a few
t echni que®® A'4t%enti cal experinental sequence was conducted using the
i nsol ubl e pol yner containing benzyl trinethyl amoni um chl oride functi onal
groups as described in Exanple 1, without’®an active reduci ng agent
di;stri buted throughout, in place of the reductive resin described above. In
tqis experinment, however,




no plating of the panel occurred when subjected to the el ectrol ess copper 3

bath indicating that unreduced 20 pal | adi um cannot be responsible for the

plating that occurred using the reactive, reductive resin. This exanple

demonstrates that the distrilppig@ieefsa@® g§ti ve agent such as an anine

borane noiety in a positively char eds pol'ymer is useful for reducing

pal | adi utbepaxecr Fl%dP’tJﬁP'ﬁ%t“aIWha Q;? ’FFHCEIYF '6?"? @eaidty ttrrceﬁ%cls'uwlae@on
e l

s introd)
Gl ai nfe okl dpip squepuepaiineny B RSP T
cheni Fe% Stive Mesth why' c’ﬁC@forQSthrh Srhengaua: ous SOl U
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