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adj ustable viscosity for the deposition of netal on
an insulating substrate and use thereof 5 The present
invention relates to a photosensitive dispersion with
adj ustable viscosity for depositing netal on an

i nsul ating substrate and use thereof. The patent EP 0O
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ntageous in a large number of applications in the metallisation of

polymeric substrates and the like, in particular because of its stability over

20 time and the adjustability of its viscosity and pH, it does however have a

certain number of drawbacks, including the obligatory use of palladium,
which is a noble metal that is both expensive and whose price fluctuates
greatly on the market, and the obligatory passage through an autocatalytic

(electroless) bath for the metallisation of the non-conductive substrate and

25 also because of the fact that the photosensitivity of the resin is reduced to

30

a narrow range of wavelengths lying between 190 and 300 nm, thus
greatly fimiting the type of application that can be envisaged and the
radiation source that can be used in this regard.

One of the essential aims of the present invention consequently consists of

remedying the aforementioned drawbacks and presenting a photosensitive
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solution of the alkyl, acry ester
is titanium dioxide and is in the form of a ﬂne powder,

According to another advantageous embodiment, the metallic salt is a |
20 transition metallic salt and in particular chosen from the group comprising
copper, gold, platinum, palladium, nickel, cobalt, silver, iron, zinc,
cadmium, ruthenium and rhodium, and is preferably copper (i) chioride,
copper (Hl} sulphate, palladium (11} chloride, nickel (Il) chloride or a mixture
of at least two of these salts.
25
According to yet another advantageous embodiment of the invention, the
liquid film-forming polymeric formulation is in the form of a solution or
emulsion, and in particular a solution of the alkyl, acrylic, polyester or

epoxy type, an acrylic emulsion or a mixture of these.,
30




epoxy type, an acrylic emulsion or a mxture of these.
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a method of depositing netal on the surface on an

i nsul ati ng substrate, by neans of a photosensitive

di spersion, which consists of applying the said

di spersion in the formof a filmto the substrate in
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w;th variable viscosity of the invention is to replace the polymeric resins
and solutions with palfladium known up to the present time, the main
drawbacks of which have been stated, and developing photosensitive

20 dispersions with adjustable viscosity and a much more extensive
applicability than the known resins, comprising, in combination, a pigment
conferring oxidation-reduction properties under light irradiation, a metallic
salt, a sequestering agent for the metallic salt, a liquid film-forming
polymeric formulation, a basic compound, an organic solvent and water.

25 '
The expression “pigment conferring properties of oxidation-reduction under
light irradiation” means any pigment capable of forming on the surface an
oxidising-reducing system under light irradiation. In fact, a particle of
pigment is a semiconductor and when this is subjected to a chosen

30  radiation the energy of this radiation wili allow the formation of an oxidising-

reducing pigment particle. Thus the particle formed in this way will be able
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20 continuous homageneous film on the surface of the substrate by means of
various coating means such as spraying, dipping, roller application, screen
printing, pad printing or the like. In addition, this polymer also participates

in the oxidation-reduction reaction. in fact, the pigment made
semiconducting under the light irradiation reduces the metallic cations of

25  the metallic salt but, for this reaction to be effective, the pigment must also
oxidise another compound, a role which is held in the present case by a

solid film from which all the soivents were evaporated during drying after
coating. Consequently the pigment on the one hand reduces the metallic
cations but on the other hand oxidises the substrate, for the pigment

30 particles which are in contact with it, thus ensuring good adhesion, as well

as the film-forming polymeric matrix for the particles which are not in
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sodium carbonate, potassium carbonate, calcium carbonate and mixtures
20 thereof could also be envisaged. Mixtures of a base and a basic salt can

also be envisaged.

The organic solvent and the water have an important role to play in the
context of the photosensitive dispersion of the invention. The organic
25  solvent will be chosen from amongst ethers, esters, ketones and alcohols,
alone or in a mixture. The role of the organic solvents is manifold. They
ensure in particular good adhesion of the film to the insulating substrate
and thus good attachment of the pigment to the substrate, good formation
of the films, rapid drying or again good dispersion of these various
30 components in the catalytic paint. The solvents are advantageously used

in a mixture so as to apportion the property relating to each one vis-a-vis

MAR 2006



The organi c solvent and the water have an inportant
role to play in the context of the photosensitive

di spersion of the invention. The organic 25 sol vent
will be chosen from anongst ethers, esters, ketones
and al cohols, alone or in a mxture. The role of the
organic solvents is manifold. They ensure in
particul ar good adhesion of the filmto the insulating

subsrbe{[ate and t hus %U?d attachnment of the pignment to
t hel"Silbospaeiae @6%@1 peadush fopthe fernatiomsof mmmm or on the

dry kgstfe agék?mg; F“ssc‘) 15 9 fm#ﬁﬁf@gﬁ%' ?rgsaa,r@xture are

conponent§ i A aIy ¢ pal

advdﬂkageouyblwhumne HZané\fhékylﬁﬂnéﬂly?eﬁh?loa@@t@@ét hﬁ?tures of
relating to each one vis-a-vis

h
t20(e) *&i%%‘%/ GNEoh dRe e eI dSPmerhempttodscof tmmopylbee glycol
Ef or H%ttliu)grétf?ér itOGekd 'éﬂaoﬁwlﬁuretsh@f a’ﬁ%ggt tgﬁ%fﬁmhg grmll'he water is

nts used i 1solation or

d| oa@mta@gmjsghebemm w%{em?t ﬁhéyprebenﬂé ¥tk \%fé‘x‘lm 2 fairly
propyl ene glycol nmethyl eth

acet at tur es

i so?‘f@f"g q‘r‘r"i"i}f%r '@s t'mp}@f’téla I eﬁé“i;l '§C@BC%U$€Et’£h5ﬁl makes the
eth

o Db SN ASpH AL 5Bl 98 bk DR Ratons o
pr elheryiorait ame aﬁf/altdasreasae " 1 equ:mclayon anall tircluastahtys tough its

rtanlt This i it:ec use this nmakes the
ho@é@gﬁgppl 9889|@p€r 9?‘5‘ i@% RESPBSE V& f’ﬂa"ﬁfgﬁ‘ﬁ@ solvent or
rraJ Sdlvdnts Oflsh ORTEMbAt Oﬁb%sﬁﬂ‘{e fohevBid RheR 5 ﬁ? frﬁé&?anacal

ease of application in all circumstances throug
10 pistrRairaenton! Hieoserface @f phe raubstiate pndsiestos @:ﬁntaﬂl over the

L LR T K

surmac!egoéatehprcﬁj@bﬁdrf@ﬂ\ﬁat@ﬁd bet t er COﬂth' over the
15evaporat| on tenperature than in a case of aqueous
solutions containing a nuch greater proportlon of

o 55088508 PSRRI D g, pyenon,

adviaateagdioasiantdpecadtede adged] asallpasy ataed abevs, o8r more
nor e i and/ or di spersin agents

Trh em%qr{sﬁngx \ggémg Fxgd/\guﬁtc}(spersmg agents. The wefling agent is an

agent modifying the surface tension and its purpose is to reduce this by
20 forming an adsorbed layer having a surface tension intermediate between
the liquidfliquid or liquid/solid phases. Advantageous wetting agents are
silanes, fluoroaliphatic polymer esters or products with a high percentage
of 2-butoxyethanol.  Typical commercial products are Dapro U929
manufactured by Daniel Products and Schwego-wett (registered trade
25  marks). The dispersing agent is advantageously a dispersing agent for
pigments compatible with acrylic polymers, polyesters and epoxides. |t
improves the dispersion of the solid pigment particles which may be
present in the catalytic paint. Examples of dispersing agents are Disperse-
AYD W-33 (a mixture of non-ionic and anionic surface-active agents in

30 solution in water) and Deuteron ND 953 (an aqueous solution of sodium
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20 5% and preferably 0.25% to 1.0%, and the concentration of dispersing

agent, as a percentage by weight, is 0.1% to 15% and preferably 0.2% to
2%.

The preparation of the photosensitive dispersions of the invention is
25 carried out according to a simple process of mixing all the various
constituents which it contains. The order of addition of each of these
constituents is of no importance and has no consequence on the intrinsic
properties of the dispersion. In fact, all the components constituting the
photosensitive dispersion, namely the pigment, the metallic salt, the
30  sequestering agent, the liquid film-forming polymeric formulation, the basic

compound, the organic solvent and the water as well as any additions are



as a percentage by weight, of 0.1 %to 55% and

preferably 1 %to 40% and the water in a 01 MAR 2006
concentration, as a percentage by weight, of 1 %to

15% The concentration of wetting agent, as a

percentage by weight, is 0.1%to 20 5% and preferably

0.25%to 1.0% and the concentration of dispersing

agent, as a percentage by weight, is 0.1%to 15% and

preferably 0.2%to 2% The preparation of the

pho‘ﬂ"&e@@%@ﬁh@ 8Rigpdisaptsien ¢8 amplied nnetite form ©f 25flm to the

carg;l 0Ldl o.a sLimpl e process of mxing

al | L% ea\%ﬁsiegjcgigélgn@?‘?%rutgﬁpsé(g%@ﬂai ® nfBPlﬁ@t'oﬁh%ﬂV'Saged-

or déextdheditdidppiad ¢b teastibafatt hedhed @AASS itdt8Red by nRfans of
rtance and has no consequence on the intrinsic

o R ilion wilth
pr o iieRlgrangier lapagadiation. withafraege ohwavelragths of between

0 { [ itive

T oy o R e e o PO RET B i e anely10g pom2
30 weitadsyardfngetay srtectivher hiotus dbfdihar H9tHE Blbstrate.

pol ynmeric fornul ation, the basic conpound, the

organi c solvent and the water as well as any additions

ar I 2 - | [ 21 sion J.S

apr e YA Rpo S RLaRRElS SR BYBRRTAEE difon below,
selacwil ab yectatitiess fohdreiagsar di ng to the application

1 envi saged. Next the filmapplied to the substrate is
dried and is irradiated by neans of an ultraviol et
andi@implaser radiation with a range of wavel engths of
between 5 190 and 450 nm and an energy of between 25
mJ.cn2 and 100 mJ/cnm2 wuntil a |ayer of netal,

20 SHLUIE iy BB {55 or ot o o

I nvEimernic aubsgaieen bel ow, as well as techni ques for
15thei r use. 10 Exanple 1 Catalytic paint with palladi um
for the netallisation, selective or not, of a

PYTERpbSH ST BF A Eperson Concentration as % by weight

Titanium dioxide as finely divided powder
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isomers
Disperse-AYD® W33 1) 02t02
Joncryl® 537 2) S5to 25

Mixture of tripropylene glycol methyl | 1to 5
ether isomers

Dapro ® U399 3) 0.25101
Palladium (I1) chioride {metallic salt) 0.05t0 1
Tartaric acid (sequestering agent) 0.1to 1

Ammonia (base) 01to1




Co
we
25
to
15

nposi tion of the dispersionConcentration as % by

i ght Titanium di oxide as finely divided powder5 to
Di oxanel0 to 30 2-nethoxy-1-nethyl et hyl acetate25
40 M xture of dipropylene glycol nmethyl ether 1 to
I somers Di sperse-AYD(r) WB3 1)0.2 to 2 Joncryl (r)

537 2)5 to 25 M xture of triprgpyl ene glycol nethyl 1

to 5 ether isomers Dapro (D W9

(1
(s
1

3)0.25 to 11 Pall adi um
l£)0. 05 to 1 Tartaric acjd
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o GEEYR[Y Watehgent ) 0.1 to 1 Anmoni al {bhse)0.1 to 11 p

R 2006 9 Deronised water—ttoi5 1) —brsperstng—agent

manuf actured by El ementis: m xture of non-ionic and
ani ohi c Bispleasing agfehy en@gFatE réd byertiementis 2nixture of non-ionic

Fi

I mformng acrylic polynmeric enmul sion, manufacture

by JOHRSENIC PETaRserctiveagianteinbyaierade mark. 3) Wetting
agent manufactured by Dani el Products: silicon-free
interface tension nodifier. 10 The catal ytic

i
W
di

10

15

20

25

sper si bimedormiagndcri/itc pplghieeid ¢rauRidpolyaRIfaePSd W fohnson
tgo&t any.prior, treatnent of the latter, by
ppfP a?ersﬁéé‘ﬁ?rﬁa,fr% M&¥K-appl i cation or

3) Wetting agent manufactured by Daniel Products: silicon-free
interface tension modifier.

The catalytic dispersion or paint is applied to a polymer substrate, without
any prior treatment of the latter, by dipping, spraying, roller application or
pad printing, and is then dried in air for a few seconds. The fim thus
obtained is irradiated using commonly used UV lamps and/or laser and
having a spectrum of between 250 and 450 nm, for the time necessary for
the film to receive a minimum energy of 25 mJicm2. i selective
metallisation is required, this irradiation will be performed through a mask.
The result is the deposition of a catalytic palladium layer, selective or not.
In the case of selective metallisation, the non-irradiated parts are
solubilised in water. A metallic overloading by electroplating is then made

possible, the substrate being made conductive.

Example 2

Catalytic paint with copper for the metallisation, selective or not, of a
polymer substrate.

Composition of the dispersion Concentration as % by weight

Titanium dioxide as finely divided powder




10

15

pad printing, and is then dried in air for a few
seconds. The filmthus obtained is irradiated using
commonly used WV | anps and/or |laser and 15 having a
spectrum of between 250 and 450 nm for the tine
necessary for the filmto receive a m ni mum energy of
25 m)/cn2. |If selective netallisation is required,
this irradiation will be perfapned t hrough a nask.
The—+result is the deposition of a catalytic palladi um

01 MAF

2006

| gyer, selective or not. In the casdodi5 sel ective

L : :
t-he—non—+radiat-ed—parts—are-20

d o =
> dU T UTT, (ZAV } e @ 3 ot o2

metaid 'n art 2
SC)|[jJ%%(+IeSed inwater. A metallic oyePitgat ng by

el SRR AT FCTIFACHRIE  POSSTHR i Substrate

being madé conducti 2 2° yti c paint

Wi Miw@pédip‘ropylehe ghgeioh| thieS et ether | 9ebei@ i ve or not,
oft .a gol ynmer substrate. Conposition of the
di| $$¥PSonConcent rati on as % by wei{ght Titani um

di wayey. fvided ' OTE A 20606—10-5—te
21>@§%§3§§1¢o®®§}\’§8u9v'n;teﬁo@mﬁc'ne;}h?rgﬁ% acetate 25

t 0 JaOcryidbsvae of di PrOPYl ene gl yeqh ot hyT ether I
0 .

‘ s Disperse-AYD(r) WB3 1)0.2 to 2
J aﬁ?@lm«w r Pisdiprepslens 2glyaolxtmethybi 1ttoifpr opyl ene
of ¥BRdr iSBhBY

Dapro ® U99 3) 02510 1
Coppexr:  (il) chioride {metallic salt) 0.05to 1
Citric acid (sequestering agent) 0.1t0 1
Ammonia (base) 0.1to 1
Deionised water 1t0 15

1) Dispersing agent manufactured by Elementis: mixture of non-ionic

and anionic surface-active agents in water,

2) Fitm-forming acrylic polymeric emulsion, manufactured by Johnson

Folymer, registered trade mark.

3) Wetting agent manufactured by Daniel Products: silicon-free

interface tension modifier.

The same procedure as in Example 1 is followed. The result is the
deposition of a catalytic copper layer, selective or not. In the case of a

selective metallisation, the non-irradiated parts are solubilised in water. A

metallic overloading by electroplating is then made possible.




1 to 5 ether isoners Dapro (r) W99 3)0.25 to 1 copper
(I'l) chloride (netallic salt)0.05 to 1 Citric acid 01 MAR 2008
(sequestering agent)0.1 to | Amonia (base)0.1 to 11
Dei oni sed waterl to 15 1) Dispersing agent
manuf actured by El enmentis: m xture of non-ionic and
ani oni c surface-active agents,in water. 5 2)
Fi Imformng acrylic poI yner i dlemul si on, manufactured
o,(hnson Pol ymer , £I stered trade mark. 3) Wetting
age aﬁ*éﬁ@ﬁ‘&%t@h'ﬁéﬁiﬁbﬁﬂu b eeplppestiincthe: casicentraticrs iedicated by

:Et%gﬁecpgpéqr@d:@ ﬁalgéé: rtﬁﬁjrg}zgg@lp??r@ BLBRE 5843 anadium

deparsl tickel (B} claloddéal yti ¢ copper |ayer, selective or
not. In the case of a selective netallisation, the
non-irradi ated parts are solubilised in water.

gret [
o5 o) brrer b R JHp Sl SRt ik h"?erﬁ’éﬁﬁfﬂ Bebules are
coulained maﬁm!badedtanalst becicap B ABDRE (pleabeskiBY, certain
al | theseC|f cal cited salts, nanely copper (II
o | AT R G R el TS, 2y AT eiatos At Temhgh des. 5
The substrates tested in the context of the
af orenenti oned exanples are normal plastics materials
such as ABS, ABS-PC (pol ycarbonate), certain

mpol yam des, epoxy naterials, polycarbonates and the
like. 10 Apart fromthe advant ages clearly defined of

theApdhrofroaemsl ddwmtabsPeeaiPRefined of the photosensitive dispersion
of the invention compared with the polymeric resins or other formulations
known, it should be noted that the dispersion is a formulation extremely
close to a paint, making it easy to apply in all circumstances. In addition,

15 apart from the fact that it is no tonger necessary to have recourse to
chemical and/or mechanical pretreatment of the insulating substrate so as

to obtain good adhesion of the final metallic deposition through controlled
selective oxidation of the surface of the substrate by the pigment, the
photosensitive catalytic paint or dispersion of the invention presents no

20 corrosiveness, unlike the formulations of the prior art, which are all very

corrosive,

Naturally the present invention is in no way limited to the embodiments
described above and many modifications can be made without departing

25 from the scope of the present patent.



of the invention conpared with the polyneric resins or
ot her formul ations known, it should be noted that the
di spersion is a formulation extrenely close to a
paint, making it easy to apply in all circunstances.
In addition, 15 apart fromthe fact that it is no
| onger necessary to have recourge to chem cal and/or
nmechani cal pretreatnment of the ‘T nsulating substrate so
as to obtain good adhesion of the final netallic
deposition through controlled selective oxidation of
the surface of the substrate.b e pignent, the
phot osensitive catal ytic pai% A(H\Bé‘di spersion of the
i nvention presents no 20 corrosiveness, unlike the
for:;,ulsﬁglions Q{_J tg_e prior art, which are all very
cor rosi VEOSRRRTir FispersiRn Wi selistabieefdosiy ifer the deposition of
pay dign Eed ; ' t g ve and . .
D e A AT AL PRE, e FRS e 3P, Erises, in
f r oppmbinadioopa pifimene cpniesing ppatarties 0 okidMAGH2086ctioh under
CLAQ% 1. dPhot osensitive dispersion with adjustable
vi s¢@difradrgpn: Rdnefafieselti 3 segrestripgagensiordhe metallic salt, a
I NS iy @l | Msh- fuBstiosed; | h ' .
con'gdgi ses, ?ﬁﬁﬁdrr%ibﬁgﬁnoﬁﬁf&a pltgjﬁrlé(rj]at b%SFr?f gt?rp}aéidnd, an organic
pr opelvenieandwatei dat i on-r educti on under |i ght
irradiation, a netallic salt, a sequestering agent for

he nmetallic salt, a liquid filmformng polyneric
f or BulEs pOBiorfad@sHiRgIOMSUNY, cRErRIIRBH G tﬁé’l] Heaid Bhment
water, 10 2. Dispersion according to Caiml,
chalSdteRiHMs@igxide. t hat the said pigment is titanium
di oxi de. 3. Dispersion according to Caim 2,
characterised in that the titaniumoxide 15 pignent

i s 8nDigmerbionmabrding engeim tdharagtafités Irethst 2R ®bnikhn oxide
ano.rretqrrgs to 10 m crometres, advantageously from 15

1RhanBigaiagds tothe fermard mepewderwitiviaspritigiedrizeast 60 diangmadres to
any10Rfcimétréd, WivankGedus!§ RYRG5G ATkt dd " Phicrometre,

4. Dispersion according to any one of Claims 1 to 3, characterised in that
the metallic salt is a transition metal salt.

20
5. Dispersion according to Claim 4, characterised in that the transition
metal is chosen from the group comprising copper, gold, platinum,
palladium, nickel, cobalt, silver, iron, zinc, cadmium, ruthenium and
rhodium,.

25

6. Dispersion according to Claim 5, characterised in that the transition
metal salt is chosen from amongst copper (II) chloride, copper (II)

sulphate, palladium (If) chloride, nickel (1) chloride and mixtures of at least
two of these.
30

01 MAR 2008



the netallic salt is a transition netal salt. 20 5.

Di spersion according to aim4, characterised in that 01 MAR 2008
the transition metal is chosen fromthe group

conpri sing copper, gold, platinum palladium nickel,

cobalt, silver, iron, zinc, cadm um ruthenium and

rhodium 25 6. Dispersion acco1r ing to Caimb5,

characterised in that the transition netal salt is

chosen. from anongst copper (I1) chloride, copper (I1)
sul ZhEQ'%Pe*‘ﬁm AHUHNE 1P pryHInsy Plielaimis ksl 6,(¢h2)ractensed in that

chl gy f t
VR SosE T S o I Int RS ea o iseophiorice o
d atabogylicoadd tygdear act erised in that the sequesteri ng

agent for the netallic salt is of the sul phate,
chloride or carboxylic acid type. 5 8. Di spersion

mccgr @ji%r%%n%@o%hﬁ%ft&t iﬁ?t?e I'wac‘t%?tér@g@Frgttrf%;ggeis?questering

sequestering agent e car

tar ﬂmntmfatbemarmeWIceacattyqbe ia tdeafivatidy eitdd acidhes8eMative of
a mxture ther eof Di spersion according to any one

of CFAF R Mpdue, 1th‘é'f%’ifacteri sed in that 10 the liquid

filmformng polyneric fornulation is a solution or
enul sion. 10. Dispersion according to Claim?9,
cha9 atlisnersien ageording to tangzamr@r@fs@talmaﬂ toa8 f tHaraberigeddn that

ol I lution of the alkyl,
160 YL (BT Piuds BvrBedlohliglof ins Seien or emmtsionn
or a mxture of these. 15 11. Dispersion according to
any, one of Clains 1 to 10, characterised in that the
basl® Pénsseiag qC§Oﬁﬁfm&§bCiaamb%,s¢hﬁr@raﬂetzsm irathait ittaomepiides, as

t hegeqimlgr o@ﬁﬁdl Hﬁgpct gl%%gastl ’tg solftioh g’f the alkyl, acrylic,

characteri se
polyester or epoxy type, an acrylic emulsion or a mixture of these.

15
11. Dispersion according to any one of Claims 1 to 10, characterised in

that the basic compound is a base, a basic salt or a mixture of these.

12, Dispersion according to Claim 11, characterised in that the basic
20 compound is a base chosen from amongst potassium hydroxide, sodium
hydroxide and ammonia.

13. Dispersion according to any one of Claims 1 to 12, characterised in
that the organic solvent is chosen from a group comprising ethers, esters,
25  ketones, alcohols and mixtures thereof.

14. Dispersion according to Claim 13, characterised in that the organic
solvent is chosen from amongst dioxane, cyclohexanone, 2-methoxy-1-
methylethyl acetate, a mixture of dipropylene glycol methyl ether isomers,

30 a mixture of tripropylene glycol methyl ether isomers and mixtures of at
least two of these.



20 conpound is a base chosen from anongst potassium
hydr oxi de, sodi um hydroxi de and amoni a. 13. 0 1 MAR 2008
Di spersion according to any one of Clains 1 to 12,
characterised in that the organic solvent is chosen
froma group conprising ethers, esters, 25 ketones,
al cohol s and m xtures thereof.,14. Di spersion
according to Caim13, characterised in that the
organic solvent is chosen from anongst di oxane,
cycl ohexanone, 2-methoxy-1- nmethylethyl acetate, a
m xt8r eDbetHidH @@?z’d)r%ﬂ% & Mﬁ? on@eépﬁlﬁ%ﬁﬁhﬂ 150%5%0t§r93ed in
a m xture of tripropylene glycol met ether’isoners
and thatit earegrisss agionisechemtenmo of these. 0 1 MAR 2006
14 15. Dispersion according to any one of Clainms 1 to
14, characterised in that it conprises deionised
5vat 6, DispBrsidi %@@Jrﬁlrgntoaﬁﬁ ro%len@f ERIRBYT 898 50n ARt 8Bsed in
1 to 15, characteris it conprises in
addiftat dncamplisassin asiditioreat ieﬂgt agerwe;ttirag dysperasdisgersing agent
age t Le of these. 17. Dispersion according
to g?}? rg'n&telﬁ%g]fé Phs 2 to 16, characterised in 10
t hat the concentratl on of titaniumdioxide, as a
pergz %e by weight, is 1% to 50% and preferably 5%
o, DERErSISNs pesqity tocany @inegot olaimg i 16t chheiatarised in
t t h entrat Lon of
1ot S1 e EQRGAERON B Ml I8k G F BREE S bif e, is 19
15 t(l)5(5%)aﬂtﬁplmf@‘élbly&35’}6)to(25%%to 1 % 19. Dispersion
according to any one of Clains 1 to 18, characteri sed
in that the concentration of sequestering agent, as a
perq;gnt % 0 r .
Sh o osorhReatting © al Bhe 't Cikis OR 4L ) SR sea in
of ﬂ:laéﬂm an(temtlmpndﬁamﬁathers&tedsmpemhatagbmy we;ght is 0.01%

1S$OTEEHI 81 BRr8Lol d BE0LT g ol yer i Tormil ator,

19. Dispersion according to any one of Claims 1 to 18, characterised in
that the concentration of sequestering agent, as a percentage by weight, is
0.01% to 10% and preferably 0.1% to 1%.

20
20. Dispersion according to any one of Claims 1 to 19, characterised in
that the concentration of film-forming polymeric formulation, as a
percentage by weight, is 1% to 50% and preferably 5% to 25%.

25 21, Dispersion according to any one of Claims 12 to 20, characterised in
that the concentration of base, as a percentage by weight, is 0.01% to 5%
and preferably 0.1% to 1%.

22. Dispersion according to any one of Claims 1 to 21, characterised in
30  that the concentration of organic solvent, as a percentage by weight, is
0.1% to 55% and preferably 1% to 40%.



percentage by weight, is 1%to 50% and preferably 5%
to 25% 25 21. Dispersion according to any one of
Clains 12 to 20, characterised in that the
concentration of base, as a percentage by weight, is
0.01%to 5% and preferably 0.1 %to 1 % 22.
Di spersion according to any ong of Clains 1 to 21,
characterised in 30 that the concentration of organic
solvent, as a percentage by weight, is 0.1 %to 55%
and referably 1 %to 40% 0 1 MAR 2066 15 23.

Z)gr @lameramoa@bmgmgotoamyy one o¥fCl&nad mstol2d Ocﬁgractensed in
cha{azc:&ﬁp sed ﬁt the concentration of water,

£ at)\%n ghyvatgrs ag gy RasCadgge By Meighteith bt iof 1 5%.

dep03|t| ng netal on the surface of an insulating
substrate, using the photosensitive dispersion
5ac crt- dMﬂjhfvd) chngposiingimeahbnehd stiefags of %hméa@&rﬁg'%@trate

it C es the application of the sa
s‘%%'?i *l?nph‘ﬁng?‘#z“‘?%?'ﬁ{’@fs% %‘W%Iiiaa te ﬁ@ymﬁg@ﬁ@a@s 110 23,
Se|c&f§ra@t@h§edﬁn Bt E68 Héé@ 1% gépﬁ%ﬂoa dfrﬂlea#]% despersgon in

the said substrate and rradl at
ul tthayeen ef aifin enlitee sobstaatd/ seiebme;r omhbh) tike A18§ Btthe film

R e e A o apins ot uiravilt

1 Orlnétrggl,atrsmaﬁ*@l/mw!@s@f witAta rafgedBF AaRBRnGhd BEWBES168t%d 450

nm and an energy between 25 mJ/em2 and 100 mJ/em2 until a layer of

metal, selective or not, is obtained on the substrate.

15

20
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