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The invention is in the field of inks preferably inks for the

cont i nuouwoik44ier printing. It concerns in particul ar pi gceEmprezi203ecurity
ink-jet ink formulations, containing inorganic |umnescent pignments, which
are easy to put into honogeneous disparsion condition (i.e. which have a

good redispersibility) wupon startup of the printing equi pnment, which
remai n  honogeneously dispersed during printing operation, which avoid
obstruction (clogging) of the printer nozzles, and which furthernore

resul t piymprudEedidieaidnmssidfiaxcel | ent contrast, adherence, as well as

resi stance agarnst li1ght, humdity, bleach and other adverse environnental

i nfluences. Background of the invention In the technique of

contin | §lvddd #84d ng, such as first described in US 3,369, 252, a
Q§T13ﬁﬁ q?%k |% subdivided into a sequence of small droplets by a

stream o

pi ezoel ectric resonator, vibrating at a frequency of the order of 50 kHz
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vol tage and duration tqlthe addr essi n electroq1 a S|n%re i nk dropl et
be upon startup of the printing equ pment ich rema

homogeneously dispersed during printing operation, which avoid
obstruction (clogging) of the printer nozzles, and which
furthermore result in printed features of excellent contrast,
adherence, as well as resistance against light, humidity, bleach

and other adverse environmental influences.
Background of the invention

In the technique of continuous-ink-jet printing, such as first
described in US 3,369,252, a stream of liquid ink is subdivided
into a sequence of small droplets by a piezoelectric resonator,
vibrating at a frequency of the order of 50 kHz or more. The
droplets are projected out of a nozzle towards the substrate.
The electric potential against ground of said nozzle, and thus
the electric charge of the resulting ink droplets, is controlled
by an addressing electrode. Two deflector electrodes, arranged
along the projection path of said ink droplets, are held on
predefined, constant electric potentials. They deflect the ink
droplets according to their electric charge and make them impact
on different locations on the substrate. By applying a
corresponding electric pulse of appropriate voltage and duration

to the addressing electrode, a single ink droplet can be

can



WO 03/044102 PCT/ EP02/ 12041 2 addressed and directed to a specific |ocation
on the substrate. 1In the absence of an addressing voltage, the projected

i nk dropWwetms/oasiez col | ected by a small collecting funnel, Pcm@Epovin®ae t hey
are recycled to an ink reservoir. Refinenments to the described printing
met hod and equi pnent i nclude the use ofy uncharged or slightly opposite
charged guard drops between the printing droplets such as first proposed
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Inks for the continuous-ink-jet printing are normally of the
soluble-dye type, in order to provide for the necessary
homogeneity, and thus, an easy runnability on the printing
machine. The inks may furthermore be formulated as solvent-based
or water-based liquids. The later option is increasingly
preferred, due to the ever growing environmental restrictions
which apply to the use of organic solvents. However, printings
made with such inks lack in general resistance against
environmental influence, and they are also affected by solvents
and/or water. Waterfast inks in particular are highly desirable

for the production of permanent indicia or images.

Pigmented inks for the continuous-ink-jet printing are known in
the art and first described in US 4,365,035. More recent
publications include EP 751,194 and EP 853,106. Particular
technical problems arise from the heterogeneous nature of the
ink, which must be solved through the use of particular
dispersing additives, and, principally, through a continuous

stirring and circulating of the ink during printing operation.



di spersing additives, and, principally, through a continuous stirring and
circulating of the ink during printing operation. WO 03/044102

PCT/ EPO2/P®304430P1 gnent particles for ink-jet printing aPeTmprel/eoably
smaller than 1 mcroneter, nore preferably even smaller than 300

nanonet ers. However, the presence of sgre particles as large as 5

m cronmeters can be tolerated inan ink-jet forrmulation. In particular,
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uring printing operation, and to prevent hard settling of the
pigment between printing operations, include the following

approaches:

e In US 6,062,682 the ink cartridge is moved along a carrier
shaft such as to stir the pigment, and in US 5,451,987 the
ink- and recovery-reservoirs are equipped with means, such as

a magnetic stirrer, for agitating the ink.

e US 5,650,802 suggests the use of a vibrating piezo element to
prevent the pigment suspension from settling outside the
printing periods.

e Alternatively, a re-circulation of the ink in the system at
regular frequency has also been successfully used to maintain
the ink in an appropriate state of dispersion. Such a system

is currently exploited in the OPAQUE DOMINO CIJ printers.

In the field of security printing, it would be highly desirable
to have available ink-jet inks which resist to the influence of
light and to commonly available chemical agents, such as
household bleach or solvents of the most various kind. Such inks
could noteworthy serve for the rapid and reliable on-line
numbering of security documents, such as banknotes, identity

documents, lottery tickets, warranty labels and the like.



househol d bl each or solvents of the nost various kind. Such inks could
noteworthy serve for the rapid and reliable on-line nunbering of security
docunent swOodmM1es banknotes, identity docunents, |otter PCIIEPREI®D41
warranty |abels and the |ike. WO 03/044102 PCT/ EPO2/ 12041 4 A particul ar
type of waterfast security inks for the ink-jet nunbering of lottery
tickets has been disclosed in US 5,498, 283. However, the disclosed inks do
nmerely contain an organic dye which has inproved resistance to bl each
formul ati ons containing inorganic |lumnescents are not disclosed. To
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The addit9' ™1 ]au“&lg?{etf?%etfbtt% arIrﬁg 9%t 443€1%1* G norgani ¢ | umi nescents of
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the corigfes Pf7t elow said particle size, the surface-to-volume ratio
of the particles, and thus the influence of the surface defects
responsible for luminescence quenching, becomes too important,

resulting in a strong drop of the luminescence quantum yield.

The addition, to a continuous ink jet ink, of inorganic
luminescents of said mentioned types noteworthy presents a
couple of particular problems, which are due to the relatively
high specific weight of said inorganic compounds, as compared to
that of the printing liquid, to the required pigment size, as
well as to the very low viscosity of the printing fluid. This
results in a strongly increased tendency of the pigment to
sediment, forming furthermore relatively dense deposits which
are difficult to redisperse. After a stop and restart of the
printing operations, not all pigment is thus necessarily
redispersed; some of it remaining settled in the corners of the
ink reservoir. Moreover, hard sedimentation of the inorganic
pigment, when occurring between printing operations or during
prolonged storage periods, is very difficult to redisperse and
requires high shear mixing forces to put the pigment back into

suspension.



ink reservoir. Mreover, hard sedinentation of the inorganic pignment, when
occurring between printing operations or during prolonged storage periods,
is very dwDfisowib2to redi sperse and requires high shear mCIiEPg2/imaces to
put the pignment back into suspension. WO 03/044102 PCT/EP0O2/ 12041 5 Hard
sedinmentation results in a change in cagncentration of the active
ingredient with tinme, which is not conpatible with the stringent standards

of securit rinting., .The conbinat.ion of a particularly _enhance irring
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an ink conposition of the present invention. The inventors surprisingly
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capable of formng a re-dispersible sedinent of said pignent in said
conposiSummary of the invention

The shortcomings of the inks according to the prior art are

avoided by using an ink composition of the present invention.

The inventors surprisingly found that a partial flocculation
(destabilization) of the ink suspension turned out to be
beneficial to its overall properties. The redispersion of a
partially flocculatéd ink suspension turned out to be
significantly improved, without perturbing the print-ability of

the ink.

The printing ink composition comprises at least one solvent, a
binder system, optional defoaming, humectant and conductivity
control agents, and at least one pigment; the composition being
characterized in that it additionally comprises at least one
flocculating agent, which flocculating agent is capable of
forming a re-dispersible sediment of said pigment in said

composition.

The solvent is preferably selected from the group comprising
water, alcohols (such as methanol, ethanol, etc.), ketones (such

as acetone, methyl-ethyl-ketone, etc.) and esters (such as



The solvent is preferably selected fromthe group conprising water,

al cohol s (such as nethanol, ethanol, etc.), ketones (such as acetone,

met hyl - etWwolosketione, etc.) and esters (such as WO 03/ 044102THEIZ/EROL/ 12041
6 methyl acetate, ethyl acetate, methyl propionate, etc.) or mxtures

t hereof . The bi nder system conprises atg | east one pol yner conpound
suitable for ink-jet ink applications. hAxtures of different pol ymer
conmpounds,_.ar.e bIe as_ I oAU referably chosen
anmong t‘ﬁeet}i%refﬁ)ep 11 ¢ er%3 1n%ceghaatoa’re Eig re T dseeﬁt dcfffas to be
conpauimxtwméglﬁﬂgréaﬁyent. For aqueous |nk formul ati ons, the binder
systemis preferably, but not exclusively, chosen fromthe group
conprising mater- squbIe resins, such as vinylpyrrolidone polyners and
copoly r
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i nk soluble resins, such as vinylpyrrolidone po ers an

copolymers, water soluble polyesters, salts of acrylic and
maleic anhydride polymers and copolymers, polyvinyl alcohol,
cellulose derivatives, polyethyleneimides, etc., or from the

group of film forming emulsions of fine polymer particles (<1

pm) , e.g. latex polymers of the various kinds known in the art.

For solvent especially organic solvent based systems, solvent
soluble thermoplastic resins are preferred, such as acrylic
resins, e.g. poly (methylmethacrylate), vinylic resins, e.g.
vinyl acetate / vinyl chloride copolymers, polyvinylbutyral
resins, cellulose resins, e.g. nitrocellulose, acetylcellulose
etc., polyurethane resins, polyester resins, or polyamine
resins. Alternatively phenolic and epoxy resins can be used as

well.

Depending on the mole weight (My) of the binder resin, different
amounts of resin are incorporated into the inkjet ink
formulation, in order to reach a viscosity in the range of
between 2 and 10 mPa.s (at 25°C), preferably of between 3 and 7
mPa.s (at 25°C). Preferable amounts of binder lie between 0.5
and 20 % and more preferably between 2 % and 15 % by weight of
the ink’s total weight.



formulation, in order to reach a viscosity in the range of between 2 and
10 nPa.s (at 25C), preferably of between 3 and 7 nPa.s (at 25C).

Pr ef er ablwoagwunvs of binder lie between 0.5 and 20 % anecCmmre2/moef er abl y
between 2 % and 15 % by weight of the ink's total weight. WO 03/044102
PCT/ EPO2/ 12041 7 The pignents used in an ink conposition of the invention
are preferably security pignents, i.e. pignents which are not otherw se
used in comrercial printing processes, and may be selected either from
organic or frominorganic pignments. Preferably, |um nescent pignments are
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hydr oc RERfFREaRAY FeBit ifoh 1 BHIH ot e, qui FTEeNdptHsldhiake nadtc., or

m xture . f. (.nor.gani.c ) 'gr%q{g sel ect ed,
chosen r%éﬁjﬁ% cliée}'rsds3 o a%cr%{?év%t?loagl- gio%élﬁrﬂgﬁst a; :slsne(reg 'sol'l d?ns?%?)(f
conpoungsl estsxh et et | fuadmorewdppeid 2md raulincdesnicx ysignidrdes, vanadat es,
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suspensi on was obtained, through a reversible, controlled,,
pigments are selected, osen from the class of activator-doped
crystalline solid-state compounds, such as activator-doped zinc
sulfides, oxysulfides, vanadates, fluorides, oxides and

oxyfluorides of yttrium and the rare-earths, or mixtures

thereof.

In order to stabilize or disperse the pigment in the ink
composition preferably a dispersing agent is added to the ink
composition. This dispersing agent allows to distribute the
pigments homogeneously throughout the ink composition and
further helps to ensure a continuous good printability of the

ink composition, even after a prolonged storage period.

By adding an appropriate amount of a flocculating agent to a
pigmented ink-jet ink, a partial destabilisation of the printing
fluid suspension was obtained, through a reversible, controlled,
weak flocculation of the pigment. Said partial destabilisation
resulted on one hand in a faster settling of the pigment, but on
the other hand yielded a much softer sediment, which was very
easily redispersed upon the application of a small mechanical
movement (stirring or shaking). In particular, sedimented inks
could be completely redispersed using a simple magnetic stirrer

at 200 rpm for a duration of two minutes.



weak floccul ation of the pignent. Said partial destabilisation resulted on
one hand in a faster settling of the pignent, but on the other hand

yi el ded awowsl4dgefter sedi nent, which was very easily re@CImEPozed4upon the
application of a small nechanical novenent (stirring or shaking). In
particul ar, sedinented inks could be gonpletely redispersed using a sinple
magnetic stirrer at 200 rpmfor a duration of two m nutes. WO 03/044102
PCT/ EPO2/ 12041 8 Flocculation is a technique known to the one skilled in
the art, which is used to render fine suspensions, being otherw se
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descri bed as a sl ow sedi nent atl on of the suspended particles, preventing
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Van- der; Vagd 5. gy cesh ¥Bi€foAl €1976) and the content of these
definitions is included within the application. The “controlled
flocculation” is thus described as a slow sedimentation of the
suspended particles, preventing the creation of densly packed
and difficult to redisperse sediments. “Controlled flocculating
agents” are thus chemical compounds which, upon addition to a
suspension, allow to obtain a “soft sediment”. The resulting
flocculated product is generally redispersible, but it
flocculates again upon removal of the agitation. This is due to
the ease of formation and breaking of the chemical hydrogen
bonds, coordination bonds, or Van-der-Waals forces, which are
associating the flocculated particles. A flocculating agent as
used according to the invention is selected from these types of
“controlled” flocculating agents which are capable of forming

redispersable “soft” sediments in such a way as described above.

Provided that the amount of flocculating agent is properly dosed
as a function of pigment nature, amount and particle size, the
extent of flocculation can be adjusted to fall between the two

non-workable extremes, as found by our experimental work



associating the flocculated particles. A flocculating agent as used
according to the invention is selected fromthese types of "controlled"
fl occul atwogsagant s whi ch are capable of form ng redi spePsalipre2/i®aeft "
sedinments in such a way as descri bed above. Provided that the anount of
floccul ating agent is properly dosed a&s a function of pignment nature,
anount and particle size, the extent of flocculation can be adjusted to
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The selection of the flocculating agent used in a composition
according to the invention is dependent on the specific
properties of the solvent, the binder system or further required
compounds of the composition, thus the flocculating agent or its
interactions with the components has to be “compatible” with
these components of the ink composition; a person skilled in the

art will be able to make the correct selection.

For water based liquids, flocculating agents (flocculents) can

be of two types:

i) inorganic flocculating agents comprising inorganic salts,
especially salts of aluminum, calcium or iron(III) cations,
for example aluminum sulfate or iron(III) chloride, calcium
chloride, etc.. These cations hydrolyze to form inorganic
hydroxy-polymers at the pH value of the solution. The fine
particles, suspended in the liquid containing the
flocculent, chemically bind to the hydrolyzed metal salt
via the action of hydrogen bridges; i.e. the particles get
covered with a thin layer of metal hydroxide. It is the
interaction between the so coated surfaces of the
particles, which makes them associate, forming larger

aggregates which eventually precipitate.
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al kyl ammoni um salts of pol ycarboxylic acids, polyam nes or salts
For organic-solvent based liquids, the controlled flocculating
agents are principally but not exclusively of polymeric nature.
They bind to the particles and act by building "bridges" between
single pigment particles through remaining free chemical
functional groups, resulting in a three-dimensional network
implying said particles. Examples of such polymers are
polycarboxylic acids or salts of polycarboxylic acids,
alkylammonium salts of polycarboxylic acids, polyamines or salts
of polyamines, polycarboxylic acid salts of a polyamine amide,
polyamides, alkylolammonium salts of an unsaturated fatty acid,
low molecular weight unsaturated polycarboxylic acid polyesters,
carboxylic acids or phosphonic acids having formula R;PO;(R3)»
(with Ry = H, alkyl; R, = H, alkyl or aryl) and their salts, etc.

or mixtures thereof.

Controlled flocculating agents are also known as stabilizing
additives for solvent-based paint systems. Such systems are
generally high in pigment content, i.e. they have a solid
content of the order of 30% by weight. Addition of said
stabilizing additives leads to a controlled flocculation of the
solids, i.e. “bridges” are formed between the single suspended

pigment particles, causing an “airy” 3-dimensional structure to
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printi t o e liquid inks. Such liquid printing inks used may
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be for ex emand i nks, gravure inks, helio-flexo inks,

screen-printing inks, ink-jet inks etc.. Preferably a conposition

accor diTrll'lge ti?'lkt r2:%rrilpnovseint':[ iioonn anc?' or%efrl nugs Ef\:% tfhoer ll anig .teitonp rci ar};[ ibneg aap%qliie%at ons.
for printing methods which use liquid inks. Such liquid printing
inks used may be for example drop-on-demand inks, gravure inks,
helio-flexo inks, screen-printing inks, ink-jet inks etc..
Preferably a composition according to the invention may be used

for ink-jet printing applications.

Coating additives to achieve controlled flocculation are known
to the skilled in the art and are commercially available. In
particular, the “Anti-Terra®’ and “Bykumen®” products of BYK
Chemie GmbH, Wesel, Germany are well known stabilizing agents
which are recommended for solvent based paint system. They act
precisely as controlled flocculating agents which stabilize the
pigment dispersion by forming a loose 3-dimensional network
between the individual pigment particles. Noteworthy, Anti-
Terra®-203 is a solution of an alkyl-ammonium salt of a
polycarboxylic acid; Anti-Terra®-204/205 are solutions of a
polycarboxylic acid salt of polyamine amides; Anti-Terra®-206 is
a solution of an alkylolammonium salt of an unsaturated fatty
acid; and Bykumen® is a solution of a lower molecular weight
unsaturated acidic polycarboxylic acid polyester. Similar
products are also available from other suppliers (for example

EFKA, the 5xxx range of products).
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Surprisingly, we found that the Anti-Terra® flocculated pigment
formed a soft sediment, which was easy to redisperse, and which
could be printed after redispersion without any clogging of the
printer nozzles. To all evidence, the admixture of such
additives to pigmented ink-jet inks acted upon the suspension of
solids in a very similar way as in paints by forming reversible
three-dimensional agglomerates. Contrary to what happens in
paints, the three-dimensional agglomerate formed from pigmented
ink-jet inks has not a sufficient volume to occupy on one hand
the whole space of the liquid; thus, precipitation is observed.
On the other hand, surprisingly, the sediment formed in such a
way is by far not as compact as the sediment formed in the
absence of said flocculating additive; the flocculated sediment
remains redispersible, and the redispersed liquid remains ink-

jet printable.

The concentration of the flocculating agent must be chosen such
as to properly interact with the available particle surface.
Useful concentrations are in the range of 0.01 to 20 % of the
inorganic pigment weight depending on the nature and the mole
weight of the flocculent, on the polarity of the solvent in the

fluid, as well as on the available particle surface. A too low
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ammonium chloride, sodium p-toluensulfonate, etc. ),

plasticisers (e.g. citroflex, phtalates, etc.), adhesion

promoters (silanes, titanium organates, etc.) and biocides, can

be added to the ink-jet ink composition.
Exemplary embodiments

A first embodiment of the invention concerns an ink-jet ink
comprising an erbium/ytterbium activated up-converting yttrium
oxysulfide luminescent of the formula Y,0,S:Exr,Yb. The
luminescent product has a mean particle size of the order of one
micrometer. The ink comprises further a polymeric thermoplastic
binder (Polyvinylbutyral resin) dissolved in a solvent
(Ethanol), a surfactant to support the dispersion of the
pigment, a salt to ensure electrical conductivity of the ink, a
humectant to prevent printer nozzle clogging and the controlled
flocculating agent Anti-Terra®-204 (or EFKA 5054). Good
printability and good redisperseability were obtained for this

embodiment .

A good redisperseability of the pigmented continuous-ink-jet

printing ink can also be obtained, according to the present
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ternatively, reversible flocculation cou also ‘be induced by

the addition of sodium hydroxyde, FeCls; or by the use of a
flocculating agent acting on the electrostatic stability of the
suspension (ZetaG). The resulting meta-stable suspension is
partially sedimented (soft sedimentation) over 24 hours but is
readily redispersed upon the application of a small mechanical
movement . Moreover the printability and luminescence signal of

the prints are not affected by the addition of the

"flocculating" agent.

A good redispersability of the pigmented continuous-ink-jet
printing ink can also be obtained, according to the present
invention, by providing the pigment in two different states;
part of the pigment having a soft sedimentation behavior
(controlled weak flocculation), and part of the pigment having a
harder sedimentation behavior. The mixture of the two types of
suspension results in a fractional sedimentation effect as can

be seen in the third embodiment.

A third embodiment of the invention concerns thus an ink-jet ink
formulation comprising an erbium/ytterbium activated up-
converting yttrium oxysulfide luminescent of the formula

Y,0,S:Er,¥b. The luminescent product has a mean particle size
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suspension (fluid A) is then added to a second part of the
pigment suspension (fluid B), which is free of flocculating
agent, and mixed thoroughly, to result in a printing liquid
exhibiting a differential sedimentation effect. The weight ratio
of the flocculated suspension (fluid A) to the non flocculated
suspension (fluid B) can vary between 0.4 to 2.5 in the overall

formulation.

Therefore if the hard sedimentation of the non flocculated part
of the pigment occurs later in time than the soft sedimentation
of the flocculated part of the pigment, the whole sediment can
be very easily redispersed. This is because its bottom consists
of “soft sediment” which is easy to redisperse and which takes
as well the overlayer of hard sediment into dispersion.
Moreover, the printability of the ink is not affected by the
presence of the partially flocculated pigment; as soon as the
ink is stirred and circulated, the flocculated agglomerates

break up again into individual particles.

The pigment used as a redispersion help must not necessarily be
of the same type as the luminescent security pigment, as shown

in the next embodiment:



As described in the first enbodinment, a first part of the pignent
suspension (fluid A) is flocculated by using a polyneric flocculating
agent i n wbe3udibl ng process. The obtai ned suspension (fIPair@ray/12081t hen
added to a second part of the pignent suspension (fluid B), which is free
of flocculating agent, and m xed thoreeghly, to result in a printing
liquid exhibiting a differential sedinentation effect. The weight ratio
of the floccul ated suspension (fluid A) to the non flocculated suspension
(fluid B) can vary between 0.4 to 2.5 in the overall fornulation.
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300 nanometers, which is dispersed in fluid B. Fluid B also
comprises a polymeric binder (vinyl chloride copolymer), a
solvent (MEK), a surfactant to disperse the pigment, a humectant

(Dowanol DPM), a salt and a controlled flocculating agent.

By mixing fluid A and fluid B, in proportions A:B varying
between 0.4 and 2.5 of weight ratio a printing liquid is
obtained, exhibiting a differential sedimentation effect,
producing a bottom layer of soft sediment, covered by a layer of
hard sediment. The whole sediment is easily redispersed.
Moreover this printing fluid has both, good printability
imparted by fluid A, and good redispersion properties imparted

by fluid B.

The invention will be further outlined by the following
formulation examples, which are intended to be purely
illustrative of the invention and which are in no way limiting

its scope:



conprising a polyneric binder (vinyl chloride copolyner), a solvent (MEK),
a surfactant to disperse the pignent, a hunectant (Dowanol DPM, and a
salt to iwpasw4dabectrical conductivity to the ink. The secompopimaent is a
down-converting |um nescent (a copper-activated zinc sulfide), having a
mean particle size of 300 nanoneters, iwhich is dispersed in fluid B. Fluid
B also conprises a polyneric binder (vinyl chloride copolyner), a solvent
(MEK) , surfaclt ant to disperse the pignent, a hunectant (Dowanol DPM, a
salt a oll'ed flocculating agent. By mxing fluid A and fluid B, in
proportions A:B varying between 0.4 and 2.5 of weight ratio a printing
liquid is obtained, exhibiting a differential sedinentation effect,
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suspen Appropri ate do<i ng the ¢ occul ating agent in
a wei ghtdestndirigetare erhd.riatanc: _‘E(hd partlcle size of the pigment and on
the polarity of the solvent), is used to produce soft sediments
which are easily redispersed and whose dispersion is stable
enough under stirring and ink circulation to offer a good
printability of the ink. At higher weight ratio, the
flocculation is too fast, leading to an unstable ink which
sediments very quickly and results in a poor printability. At
lower weight ratio, the stable suspension settles too slowly,
producing a hard sediment which requires high shear rate mixing

to redisperse it. The following ingredients were employed in the

indicated weight amounts.

Ingredients for the millbase 1 Parts
Ethanol 240
Pioloform BL 18 (Wacker Chemie) 80
Zephrym PD 7000 (ICI) 10
Anti-Terra 204 (Byk Chemie) 0.4
Yttrium oxysulfide luminescent Y,0,S:Er,Yb 40

The inorganic pigment was first pre-dispersed in the above
millbase using a high shear rate mixer for about 15 minutes.
Remaining pigment agglomerates in the millbase were then broken

up by a bead milling passage (Zr0O, beads, 2mm diameter) .



preferably of 0.5 to 3 of the inorganic pignent's weight (depending on the
nature and particle size of the pignent and on the polarity of the

sol vent) ,wpD93fsdd2t 0 produce soft sedinents which are ea®ChEPIBtgper sed
and whose dispersion is stable enough under stirring and ink circul ation
to offer a good printability of the ink. At higher weight ratio, the
flocculation is too fast, leading to an unstable ink which sedinents very
quickly and results in a poor printability. At |ower weight ratio, the

st abl e suspension settles too slowy, producing a hard sedi nent which
requi r esndai edheairfsnt €hari dlgl to redi sperse it. The fmditosv ng

i ngredients were enployed in the indicated weight anmounts. Parts
Ingredients for the mllbase 1 Ethanol 240 Pi ol of orm BL 18(Wacker Chem e) 80
ZephrymBR 2Q0(4 CI') 10 Anti-Terra 204(Byk Chemi e)0.4 Yttqy4ym oxysul fide

| um nescent Y202S: Er, Yb 40 The inorganic pignent was first pre-dispersed in
t he abdvidiosm |(FRagke)ugi*fg a hi gh shear rate m xer for abolf 15 m nutes.
Renai ni i gmrent aggl onerates in the m || base were theg_ﬁé)%oken up by a
bead m assage (Zr02 beads, 2nm dianeter). WO 03/ 044102

PCT/ EPQwi=211 v | peswedi ents for the ink 1 Parts MIlbasg 1l 370 Li NCG3
(Fluka) *** 15 Ethanol 595 Dowanol DPM (Dow) 20

**¥* providing electric conductivity

The ingredients were mixed together to yield the ink-jet ink

according to the present invention.

Example 2

This example illustrates the preparation of another embodiment
of the present invention wherein the total of the inorganic
security pigment present was dispersed in a solvent (water) in
the presence of a polycarboxylic sodium salt dispersant, thus
forming a stable suspension. The controlled flocculating agent
was introduced after the milling step into the stable
suspension, partially destabilising the ink and favoring its
redispersion. The following ingredients were thus employed in

the indicated weight amounts.

Ingredients for the Millbase 2 Parts
Water 106
Sodium Hydroxide (Fluka) 4
Gantrez AN BF 119 (ISP) 8

Copper-activated zinc sulphide pigment 42



*** providing electric conductivity The ingredients were m xed together to
yield the ink-jet ink according to the present invention. Exanple 2 This
exanpl e iwbuwsisadbes the preparati on of anot her enbodi ment PCOfEPVhE0pr esent
invention wherein the total of the inorganic security pignent present was
di spersed in a solvent (water) in theipresence of a polycarboxylic sodium
salt dispersant, thus formng a stable suspension. The controlled

floccul ating agent. was introduc after t m |l .St into the stable

suspenﬁben,l%ﬁ) SN flt?étﬁrbtbivfafssi%%& thgﬁeﬁk%eigﬁcfrfsée\%rlinn 1S satborveedi sper si on.

The foldiowHigd REiedi entisigerghddwsaamhayed ifort kedurdilmtacdureisght

amounts. Parts Ingredients for the MI | base 2 Water 106 Sodi um

Hy dr ox iRESERINIKE) PIGHRe 2N TRt $P) & hcofidribass vwaksd sHbseensiivde

pi gnent 410 / i The . i410 LC Pi : i rst

pre-di sbgigjrk}séegd%ﬁ!n%ﬁ/héa gﬁ%\% nﬁ%%%r%%géjsuss]ﬁ%ﬁg ngrﬂggﬁggﬁgér B{rngltrrgg%lnmégérg or

about IfhanNadteserviReardimitig piqumrsxtaggl enereattes liirzitrige agdrtbdes wiee

subseq e,ntéey brokenrgu_g by a bead mlling passage (Zr02 beads, 2nm
IO Her

di amret eth” ves in this context as a neutralizing agent for the
bi nder conponent. Parts Ingredients for the ink 2 MIIbase 2160

Ingredients for the ink 2 Parts

Millbase 2 160

Water 800

ZETAG 7125 (Ciba sC) 4

Dowanol DPM (Dow) 20

The ingredients were mixed together to yield the ink-jet ink 2

according to the present invention.

Example 3

This example illustrates the preparation of an embodiment of the
present invention wherein only part of the inorganic security
pigment present was dispersed in the presence of the controlled
flocculating agent, Anti-Terra®-203, to form a meta-stable
suspension ink (ink 3A). The remaining part of the pigment was
dispersed in the absence of controlled flocculating agent,
forming a stable suspension ink (ink 3B). Finally the two inks
parts were mixed in an appropriate ratio, to produce an ink
showing a fractional sedimentation effect (i.e. a rapidly
falling out soft sediment, covered by a slowly falling out hard
sediment), which has both, good redispersability and good
printability.



Wat er 800 ZETAG 7125(Ci ba SC)4 Dowanol DPM Dow) 20 The ingredients were m xed
together to yield the ink-jet ink 2 according to the present invention.
Exanpl e 3wOhBs4arnnpl e illustrates the preparation of an echaporesl of the
present invention wherein only part of the inorganic security pigment
present was dispersed in the presence 9f the controlled flocculating
agent, Anti-Terra(r)-203, to forma net a- stabl e suspension ink (ink 3A).

The remainin rt of the i S sed in.t.he abse nce of.

cont r o1& é’d’”%&dﬁ%tﬁ a ?%‘?gngagogfn?c@ fOrt rr?ﬂa dgff;llb Cecusluastplenr%lao% ri Nk K 3B) .
Final | yird he damd d e waad (. wedred rmo<ea 0y ae iy, Opj’ﬂ afree rlaidx@,arh@ pr oduce
an ink shovmngafractlonal sedi nentation effect (i.e. rapidly falllng

out sofRigeithEmodusRAEreFEDY: SedianF MiGhhdg owaHand r%ﬁpr?éfrﬁl)b &hi ch
h bot | 03/ 044102
as botf,, %8‘%’ [ Aﬁff% id Yoalith HQ0 L 1Y i dd ot P

PCT/ EPO2/ 1 ropriate dosing of the controlle occul ating agent
i n i nk pxintakd Iriaty 0 Thet wesipllt Iranicd HFE %1d33pwlatglhtg agferttheed nor gani ¢

t, prod ft sed t di bl_e t wh
B Sper SR AN TP R T tloha 1 IHRGHNTT 135 B Yk oMt rar o
of fl ogiatddGRdeRim e dd P8 € @*é&rttlésnrte;rtr}@‘elrrabldf ld:x@snaet ween

0.5t0 3 %to provide optlrrumredlspersmn properties to the ink of
exanpl 3. hlgdﬁemlw rete of karcladdan atd divd fado fleadinedd g to an

t abl bilit At
unst abl g, i U116l SAA P SAMRIN AYGKL Y AP RO Has I D1 1T Y.

| ower e suspensi on settl
printability. At lower ratio, the stable suspension settles too

slowly, producing a hard sediment which requires high shear
force mixing to redisperse. The following ingredients were

employed in the indicated amounts.

Ingredients for the millbase 3A Parts
Methyl Ethyl Ketone 100
Paraloid DM-55 (Rohm & Haas) 30
Ethanol 120
Pioloform BL 18 (Wacker Chemie) 40
Myristic acid (Fluka) 5
Anti-Terra 203 (Byk Chemie) 1
Yttrium oxysulfide luminescent Y,0,S:Er,Yb 40
Ingredients for the millbase 3B Parts
Methyl Ethyl Ketone 100
Paraloid DM-55 (Rohm & Haas) 30
Ethanol 120
Pioloform BL 18 (Wacker Chemie) 50
Myristic acid (Fluka) 10

Yttrium oxysulfide luminescent Y,0,S:Er,Yb 40



slowy, producing a hard sedi ment which requires high shear force m xing
to redi sperse. The followi ng ingredients were enployed in the indicated
anount s. Wwears®441pygr edi ents for the m |l base 3A Met hyl Et hpCTHPODMS100

Par al oid DM 55 (Rohm & Haas) 30 Et hanol 120 Pi ol of orm BL 18 (Wacker Chem e) 40
Myristic acid (Fluka)5 Anti-Terra 203 ¢Byk Cheme)l Yttrium oxysulfide

| um nescent Y202S: Er, Yb40 Ingredients for the ml | base 3BParts Methyl Ethyl
Ket onel00 Paral oid DM 55 (Rohm & Haas) 30 Et hanol 120 Pi ol of orm BL 18 (\Wacker
Chem e)50 Myristic acid (Fluka)l10 Yttrium oxysul fide | um nescent

Y202S: Erhebido M riad Qtideheh (RET &R0 2 104 bl dhepdrdiain el giiiles wer e
first pre di spersed in the above m |l bases using a high shear force m xer
for abdttlUBRIATUHTNI Rtdhi MEHH FRAfe é‘&d‘le&ne‘srq%ﬁ LY the HYUSSse were

t hen brgken #ﬁoréjﬁq%ﬁﬁg ldrﬁ@r 319'?&%&%1@.@%62%){@ aﬂ'ﬁaetnerk)roken

| ngredi ents arts ase 3A310 Tetrabutyl ammoni um
chl ori deg Hi}ulea)béd‘dlﬁnﬂhmmlmmmozwwadéommm diameter) .

Ingredients for the ink 3A Parts
Millbase 3A 310
Tetrabutylammonium chloride (Fluka) *** 10
Ethanol 660
Dowanol DPM (Dow) 20
Ingredients for the ink 3A Parts
Millbase 3B 310
Tetrabutylammonium chloride (Fluka) #*** 10
Ethanol 660
Dowanol DPM (Dow) 20

*** providing electric conductivity

Ingredients for the ink 3 Parts
Ink 3A 500
Ink 3B 500

The ingredients were mixed together to yield the ink-jet ink

according to the present invention.



I ngredients for the ink 3AParts M I | base 3B310 Tetrabutyl ammoni um

chl ori de( Fl uka) ***10 Et hanol 660 Dowanol DPM (Dow)20 *** providing electric
conduct i WOw3Rarios | ngredients for the ink 3 I nk 3A500 | nieCZEPOD12DIE

i ngredients were m xed together to yield the ink-jet ink according to the
present invention. WO 03/044102 PCT/EPQ2/12041 22 Exanple 4 This exanple
illustrates the preparation of an enbodi nent of the present invention,

conpri nagntvm norgani ¢ security pigments, wherein only one of said two
inorga%—yé—éje]-e%&ty pi gmrent was dispersed in the presence of a suitable

surfactant and then reversible floccul ation was obtai ned upon the addition

of the conductivity agent (electrostatic destabilisation). The neta-
st abl e Hlishe @ § ik USHE DS e HERFGE Ah €T duigmksdinedt dnisihsed

action ISRESIA SUACaMg A Anddin el Addastal I fgslabi | 21 ng
conductﬁ%stié;&aglent. t'?'Jhe ‘ot her of sgai d securi flpi gnents t\&it}}/a | spe%ged in
t he absdmoeeiof amly driecziulsstidrtwd dmyinapra cstswvlue idys pergsicort iwas (i nk 4B).

Finally,. to preyent hard settlin f ink 4B, the t i nks we m xed in an
appr ot LETERT G o GRRRAET (e SIS A SBHGHR at i on
ef fect ,rdve@s il & apid o fad 4 di Gvaitorif inese digintche GRAGEIEIDWL A tHeOWM Y
falling out hard sedinent), which has both, o .
conductivity agent (electrostatic destabilisation). The meta-
stable suspension ink (ink 4A) was therefore the result of the
combined action of the dispersing surfactant and of the
electrostatic destabilizing conductivity agent. The other of
said security pigments was dispersed in the absence of any
flocculation, forming a stable suspension ink (ink 4B). Finally
to prevent hard settling of ink 4B, the two inks were mixed in
an appropriate ratio to produce an ink showing a fractional
sedimentation effect, (i.e. a rapidly falling out soft sediment,

covered by a slowly falling out hard sediment), which has both,
good redispersability and good printability.

Appropriate dosage of the surfactant which acts in the presence
of the present metal salt as a controlled flocculating agent in
ink 4A was given by a weight ratio between 0.1 and 10 % of the
inorganic pigment, to create a soft sediment which was easily
redispersed but whose dispersion was stable enough to offer good
printability. The more preferred weight ratio of flocculating
agent to inorganic pigment was found to lie between 2 to 8 %, to
provide for optimum redispersion of the ink of example 4A. At
higher ratio the flocculation is too fast, leading to an
unstable ink which sediments very quickly and has a poor
printability. At lower ratio, the stable suspension settles too
slowly producing a hard sediment which requires high shear force
mixing to redisperse. The following ingredients were employed in

the indicated amounts.



good redi spersability and good printability. Appropriate dosage of the
surfactant which acts in the presence of the present netal salt as a

cont r ol | ewofiBoewot ati ng agent in ink 4A was given by a weCFhPor/soiuD
between 0.1 and 10 % of the inorganic pignent, to create a soft sedinent
whi ch was easily redispersed but whosgsdi spersion was stable enough to
offer good printability. The nore preferred weight ratio of flocculating
agent to inorganic pigment was found to lie between 2 to 8 to provide for
optimum redi spersion of the ink of exanple 4A. At higher ratio the
flocculation is too fast, leading to an unstable ink which sedinents very
qui ckly and has a poor printability. At lower ratio, the stable suspension
set t | eFnGFediandA EQr ddrsc Mg 1ears #8sedi nent whi ch reqdl@%< hi gh shear
force mxing to redisperse. The follow ng ingredients were enployed in

the indicated anbunts. WO 03/044102 PCT/ EP0O2/ 12041 23 Ingredients for the
m | | basee tdARarRthNktkedorkt hyl Ket one250 UCAR VMCA vi nyl i25a esi n ( Dow) 130
Cct yl phosphani ¢ aci d6 .copper.-activated zinc sul fide pignent 100 | ngredients
for t h&GHR I'B4%Le VZP‘%W;"ICS rpﬁ&lﬁwtﬂﬁwﬁw Ket one250 UCAR WA Xinylic resin

( Dow) 10 JGARO MidWdig resin (Dow) 30 Myristic acid50 ¥trium oxysul fide
| um nescent Y202S: Er, Ybl00 The i norgani c pignents were first pre-di spersed
i n t he GERREE - aAlivedssk 2isich@ud Tidgh psileaentf or ce mi xer fIA0 about 15

m nut es.

Ingredients for the millbase 4B Parts
Methyl Ethyl Ketone 250
UCAR VMCA vinylic resin (Dow) 100
UCAR VROH vinylic resin (Dow) 30
Myristic acid 50
Yttrium oxysulfide luminescent Y,0,S:Er,Yb 100

The inorganic pigments were first pre-dispersed in the above
millbases using a high shear force mixer for about 15 minutes.
Remaining pigment agglomerates in the millbase were then broken

up by a bead milling passage (Zr02 beads, 2mm diameter).

Ingredients for the ink 4A Parts
Millbase 4A 500
Methyl Ethyl Ketone 470
Tetrabutylammonium chloride (Fluka) *** 10

Dowanol DPM (Dow) 20



Remai ni ng pi gnent agglonerates in the ml|base were then broken up by a
bead m | ling passage(Zr02 beads, 2mm di aneter). Ingredients for the ink
4AParts MvDIBasa021A500 Met hyl Et hyl Ket oned470 Tetrabutyl a®eomPoOm12041

chl ori de(Fl uka) ***10 Dowanol DPM (Dow)20 WO 03/ 044102 PCT/ EP02/ 12041 24
Ingredients for the ink 4B Parts M| | base 4B 470 Methyl Ethyl Ketone 500
Tet rabut yl anmoni um chl ori de (Fluka) *** 10 Dowanol DPM (Dow) 20 ***
providing electric conductivity Ingredients for the ink 4 Parts Ink 4A 500
Ink 4B 500 The ingredients were m xed together to yield the ink-jet ink
accor dim@gred fdie Privaendhd nvantgpon. WO 03/ 044102 PCT/ EPG2{A041 25 C ai s

1. Printing ink conposition conprising - at |east one solvent, - a binder
system - optional defoam ng, hunectant and conductivity control agents,
and - gf; 111835fe o Pi gment, 470

Methyl Ethyl Ketone 500

Tetrabutylammonium chloride (Fluka) *** 10

Dowanol DPM (Dow) 20

*** providing electric conductivity

Ingredients for the ink 4 Parts
Ink 4A 500
Ink 4B 500

The ingredients were mixed together to yield the ink-jet ink

according to the present invention.



t he conposition conprising at | east one floccul ating agent, which
flocculating agent is capable of formng a re- dispersible sedinent of said
pi gnent iwOgdiodtiepnposition. 2. Printing ink conposition &ctmpdt/my4t o cl ai m
1, wherein said flocculating agent is an inorganic floccul ating agent. 3.
Printing ink conposition according to gkaim1, wherein said flocculating
agent is an organic flocculating agent. 4. Printing ink conposition
according to one of the clainms 1 to 3, wherein the conposition further
conprises at |least one dispersing agent. 5. Printing ink conposition
accordiqugaiings cl aim 3, wherein said flocculating agent is selected fromthe
group consisting of polycarboxylic acids or salts of a polycarboxylic
acid, al kyl anmonium salts of a pol ycarboxylic acid, polyamnes or salts of
a pol yam ne r yLi jd: sal . & pol yam ne am de, pol yam des,
aIkonﬁénnD%?gﬁ#gg tgg%fé%ﬁpgﬁ%§%§%r%§%%é}%}?§ acid, |ow nol ecul ar wei ght
unsat urated pgtytesaboxyhecsatvenppl yesters, pol yacryl ates, hydrol yzed

pol yacryl am de, polyim nes, (poly)phosphates, WO 03/044102 PCT/ EP02/ 12041
26 (pol y) phosphohaR@sr gedseeni zed pol yani nes and pol yacryl ani des or

m xtures thereof..6. Printing.ink conposition accordi ng.to_one of the
Claims 1 to ESRREParh SarePTHRd e FORErERt e d Rt R bR Cadr Tl g

wat er, al cohol gsgekespngsdand esters or nixtures thereof . 7. Printing ink
conposition according to one of the clains 1 to 6, wherein said pignent is
an inorganitc |awi hesgenengighenents8. Printing i nk conposition according to

clai m 7, WNELE! o3 PhAERp £a 554 O OfleLLOTADC: BEOMPL 15 R VR AL | ne
which flocculating agent is capable of forming a re-

dispersible sediment of said pigment in said composition.

2. Printing ink composition according to claim 1, wherein said

flocculating agent is an inorganic flocculating agent.

3. Printing ink composition according to claim 1, wherein said

flocculating agent is an organic flocculating agent.

4. Printing ink composition according to one of the claims 1 to
3, wherein the composition further comprises at least one

dispersing agent.

5. Printing ink composition according to claim 3, wherein said
flocculating agent is selected from the group consisting of
polycarboxylic acids or salts of a polycarboxylic acid,
alkylammonium salts of a polycarboxylic acid, polyamines or
salts of a polyamine, polycarboxylic acid salts of a
polyamine amide, polyamides, alkylolammonium salts of an
unsaturated fatty acid, low molecular weight unsaturated
polycarboxylic acid polyesters, polyacrylates, hydrolyzed
polyacrylamide, polyimines, (poly)phosphates,



conprising activator-doped zinc sulfides, oxysulfides, vanadates,
fluorides, oxides and oxyfluorides of yttriumand the rare-earths, or

m xt ures wbas®ofl02 9. Printing ink composition accordi ng t®CorePopi2oshe
clainms 1 to 6, wherein said pignent is an organic |um nescent pignment. 10.
Printing ink conposition according to gkaim9 wherein said pignent is

sel ected fromthe group conprising derivatives of phthal ocyani ne,

ht hal ' | ' ' b ,
o nazol | nofe>! ShaBarEn St Rb SR VRN e AP el Chereor . 11

Printing i nkoTpapegldnddeacsordingutes otieepéofhe clains 1 to 10, wherein
sai d solvent anobunts to at |east 70% by weight of the overall ink
conposition. 12. Use of an printing ink conmposition according to one of the

claims cl topldnf orgPIhRt Lo SELLT bk YadOSHARRYL Sc O ol Lo £l €5 V0, ARl 0£4102
PCT/EP02/12%41 %7 ﬂS. Lbegg? a ?Iocc%lating agentoselectedefron1t%e gr oup
conpri si ng povjeneboxyaid scldsnbrsshéttedf§ fropotlye agboxy| ¢empacs tng

al kyl anmoni um sal t s, of ol ycarboxylic acjd, ol yamines or, salts of a
pol yam ne, WoF Star BERIPE ack L ORGF { 8081 SSE GhF yahi T et a8, ok Yk des,

al kyl ol ammoni um salts of an unsaturated fatty acid, |ow nol ecul ar wei ght
unsat ur at ed pol ycar boxylic acid pol yesters, polyacrylates, hydrolyzed

pol yacri anPBEnt pogyi pk neeTPePOF YIPhRSHEEERT C¢ oty ) phosipmonbadss |1 to
quat erni zed P%Mé{%{'ﬁssé{‘%. ?Pg?ljné(ﬁxffi’é %dfﬁop%amétiﬁrﬁénégéér?@f Iciﬁ’rﬁint :
IT1Ity O ﬁ% n

enhanci ng the redispersi prgnment sedinments 1 n printi

conpositions. 14. Use of the printing ink according to one of the clains 1

to 8. Printing ink composition according to claim 7, wherein said
pigment is selected from the group of crystalline compounds
comprising activator-doped zinc sulfides, oxysulfides,
vanadates, fluorides, oxides and oxyfluorides of yttrium and

the rare-earths, or mixtures thereof.

9. Printing ink composition according to one of the claims 1 to

6, wherein said pigment is an organic luminescent pigment.

10. Printing ink composition according to claim 9 wherein said
pigment is selected from the group comprising derivatives of
phthalocyanine, naphthalocyanine, perylene or polycyclic
aromatic hydrocarbons, quinazolinone, oxazole, quinone,

napthalimide or mixtures thereof.

11. Printing ink composition according to one of the claims 1 to
10, wherein said solvent amounts to at least 70% by weight

of the overall ink composition.

12. Use of an printing ink composition according to one of the

claims 1 to 11 for printing security documents or articles.



11 for ink-jet printing, particularily for continuous ink- jet printing.

15. Method of manufacturing a printing ink conposition conprising the

st eps of :wQap/oprioxvi di ng a sol vent, a binder, optional dispergiPny12041

def oam ng, hunectant and conductivity control agents and further providing
at | east one pignent; (b) pre-dispersipg the pignent in the mxture of step
(a); (c) adding further solvent and optional conponents to the mxture of

step ( ) ; nd ) _addin t, | east one ccu n ent either to the
m xt ur & “of @?%p a¥ gfo %u?%tl?ﬁx?%?rgt o% %}): Hon &f 7T e
floccul ati ngoRgenéihg sePpdhebetyT o¢ nwgd@ of eséiltS@ecbﬁléNpOB}@@aﬁB@inf_c sai d

pignent in said conposition. 16. Method of manufacturing according to
claim 15, fapifer2lEphprrenhgtPRlseeps JdrPOWrIBPeaNLbe PEIdEP02/ 12041 28

(e) preparl gl ?rﬁﬂq@gsb{"le\?%f?fd%r&goi}?a&lﬂ?e?t @fy&a?‘}b%%glﬁg) xh%&hout

adding a fl at1 ng agent bl ending the xture o tep with the
m xt ure of sal'eg ¢0)a pFlyakihedamcder dpmgyam@éai nslipl ot ati@onimer ei n t he

fl | at i t ~added t I f th i Si
poly car boxy PR L SCPBecr SRar A Ered ATy o Hsy 17t RO CLF Ry Y ARFOn m

salts of a @@éé{@@f@@é&l%gly@&rlsloxppiaammsp@ é@&éﬁsofp@lp@w@mws,
pol ycarboxylic acid salts of a polyam ne am dy yam des,

al kyl ol annohi’@ﬁ?lxa?@sp©$yaﬁrnh%fa%®¢ atréﬁlyamwe%m élpolbwlﬁ@%l@@kt%ﬁ wei ght
(poly) phosphonates , quaternized polyamines and

polyacrylamides or mixtures thereof for enhancing the
redispersibility of pigment sediments in printing ink

compositions.

14. Use of the printing ink according to one of the claims 1 to
11 for ink-jet printing, particularily for continuous ink-

jet printing.

15. Method of manufacturing a printing ink composition
comprising the steps of:

(a) providing a solvent, a binder, optional dispersing,
defoaming, humectant and conductivity control agents and
further providing at least one pigment;

(b) pre-dispersing the pigment in the mixture of step (a);

(c) adding further solvent and optional components to the
mixture of step (b); and

(d) adding at least one flocculating agent, either to the
mixture of step (a) or to the mixture of step (c),
wherein the flocculating agent is capable of forming a
re-dispersible sediment of said pigment in said

composition.

16. Method of manufacturing according to claim 15, further

comprising the steps of:



unsat urat ed pol ycarboxylic acid pol yesters, polyacrylates, hydrolyzed
pol yacryl am de, polyimnes, (poly)phosphates, (poly)phosphonates |,
guat er ni z&wo opok4te2ri nes and pol yacryl anm des or m xtures tReT@EPn2/12041

17.

28

(e) preparing a composition according to the steps (a) to
(c¢) without adding a flocculating agent;
(f) blending the mixture of step (e) with the mixture of

step (d).

Method according to claims 15 or 16, wherein the
flocculating agent added in step (e) is selected from the
group comprising polycarboxylic acids or salts of a
polycarboxylic acid, alkylammonium salts of a polycarboxylic
acid, polyamines or salts of a polyamine, polycarboxylic
acid salts of a polyamine amide, polyamides, alkylolammonium
salts of an unsaturated fatty acid, low molecular weight
unsaturated polycarboxylic acid polyesters, polyacrylates,
hydrolyzed polyacrylamide, polyimines, (poly)phosphates,
(poly) phosphonates , quaternized polyamines and

polyacrylamides or mixtures thereof.



