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AQUEOUS INKS
The present invention relates to ink
compositions for use in pens, particularly '
ball-point pen inks.

5 While there are long-recognized
advantages to using aqueous inks in ball point
pens, the viscosity of these inks must be
carefully adjusted in order to avoid flow

I problems, such as leakage around the ball. To
! adﬁust the viscosity, these inks have been
thigkened with natural gums, e€.9.. xanthan gum.
. Inks ‘containing gums, however, often exhibit

s _™yndesirable performance characteristics, such as
e " blobbing and inadeguate ink flow as the ink
i iE_! .usupply 1n the pen is depleted. Attempts have
S :i  been,made to overcome blobbing by using a very
) small ball, but pens having a small ball size
tend to have a “scratchy feel" during use.
Aqueous inks also tend to lack
20 smoothness, good writing consistency, and are
prone to drying out at the ball tip when the pen
is left uncapped.
The present invention features an
aqueous ink which provides good permanency, long
25 cap-off times, high writing intensity, smooth
writing characteristics, consistent ink flow and
long shelf life.



I'ong shelf life. . -2- In one aspect, the invention features a nethod of
maki ng an ‘i nk havi ng the aforenenti oned advant ageous properties. |In one
aspect, the nethod includes 5 m Xi ng an i nk precursor and processing
the ink precursor in a honogenizer, to forman enmulsion ink. The ink
precursor includes a filmform ng polyner, a pignment, water, and an oil.
Preferred precursors further include a pH 40. dependent thickener; a
base and an emul sifier. Advantageously, only low | evels of enulsifier are
typically necessary, due to Eheoaéf aspegtof thbeihvsngibnz€eaituuried N ng a

stabl e n1croenu|S|Qnme#ﬁggppﬁg#€g?£ néQL% §L§%b#g§ gh£5 - pH dependent

t hi ckener and a base ] e omtted, although
this is not genera#f?rﬁmenélpeéd advantagadyst propeutdeshe per manency of

markings made with the ink. IheohanﬁﬂﬁabéertﬂéeﬁﬂEﬁBHY1hB§hHQE§ a 20
liquid jet interaction chanber_in which the Tead I ng edges of % urality of
sheets of a® mixing an ink precursor and processing the in

precursor in a homogenizer, to form an emulsion
ink. The ink brecursor includes a film forming
polymer, a pigment, water, and an oil.
Preferred precursors further include a pH
10 dependent thickener, a base and an emulsifier.
Advantageously, only low levels of emulsifier
are typzcally necessary, due to the efficacy of
the homogenizer in forming a stable
microemulsion. In embodiments which include a
15 pH dependent thickener and a base, the film
forming polymer may be omitted, although this is
not generally preferred, as it tends to reduce
the permanency of markings made with the ink.
The homogenizer preferably includes a
20 liquid jet interaction chamber in which the
leading edges of a plurality of sheets of a
liquid mixture are forced under pressure to
impinge in a low-pressure turbulent zone of the
liquid. Preferred devices include a plurality
- 25 of nozzles having elongated orifices to eject
under pressure sheets of the liquid, the nozzles
being arranged to effect impingement of the
sheets along a common liquid jet interaction
front. Suitable homogeﬁizers of this type are
30 described in U.S. Patents 4,908,154 and
4,533,254, the disclosures of which are
incorporated herein by reference.
- In another aspect, the method includes
mixing an oil and water, processing the mixture
35 in a homogenizer to form an oil-in-water
microemulsion, and adding the oil-in-water

microemulsion to an ink comprising a f£ilm
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In another aspect, the invention
features an ink composition including a pigment,
water, an pH dependent thickener and a base;
Preferably, the composition further includes a

10 film forming polymer. Preferred compositions
provide good ink flow control, permanence and
water resistance.

In a further aspect, the_invention
features an ink composition including a film

15 forming polymer, a pigment, water, and an oil.
This composition provides particularly good
writing smoothness, long cap off times,
permanence and water fesistance.

In preferred embodiments, the ink

20 composition, in addition to a film forming
polymer, water, and pigment, includes both an
oil and the combination of pH dependent
thickener and base. In preferred compositions,
the oil is selected from drying and semi-drying

25 oils, and the polymer is an acrylic polymer. '
These compositions provide a good balance of
properties.

The term "pH dependent thickener®, as
used herein, refers to a material which, when

30 added to a composition, thickens the composition
only if the composition has a pH of greater than
about 7, preferably between about 8 and 10.
These thickeners are also referred to in the art
as "associative thickeners". While not being

35 bound by any theory, it is believed that these
thickeners cause the viscosity of the ink to

increase because the thickener itself swells
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features an ink conposition including a pigment, water, an pH dependent
t hi ckener and a base. Preferably, the conposition further includes a 10
filmformng polyner. Preferred conpositions provide good ink flow
control, permanence and water resistance. In a further aspect, the

i nvention features an ink conposition including a film15 form ng

pol ymer, a pignment, water, and an oil. Thié conposition provides
particularly good witing snoothness, |ong cap off tines, permanence and
wat er resistance. whemlcttdeted Pt Bass. the ink 20 conposition, in

addition to a filmformng pal yner, water. apd pjgnent, includes both an
oi | and the conbination of Bﬁ?%e%%ﬁﬁeﬁ?“?%ﬂbgkﬁgr'aﬂﬁ ﬁ%%@.LFﬁebPeferred
conposi tions, the mefers tuelortadditive dhicl embasees- thgi abi2ity oils,
and the pol yner i ' g SEn, C b1ions oY| a good
bal ance of properf?%sn? a%‘@?%%%ﬁ%ef%%eﬁ %ﬁ?giiééliéf",'rgé Eégﬁ her ei n,

refers to aSmterids %M#Qﬂ§GQWE9|EEFlug;aﬂ@%ﬂa?éa%F%oﬂﬁésPFhen, t hi ckens

the conposition or&&n}énﬁﬂﬁn&pr@%ﬁééi&ﬂ &Re18i PLeps. greater than about 7,
pref erably between about 8 aqg 10. .
The term "microemulsion", as used

herein, refers to an emulsion, i.e., a
microscopically heterogeneocus mixture comprising
10 minute droplets of a first liquid suspended in a
second liquid, in which the suspended droplets
have a very small, uniform particle size,
typically less than about one micron. The verb
"microemulsgify", as used herein, refers to
15 processing a solution to form a microemulsion,
and "homogenizer" refers to any device capable
of forming a microemulsion.
The term "drying oil", as used herein,
refers to an oil which crosslinks and forms a
20 dry f£ilm by oxidation. The term "semi-drying
oil" refers to an oil which slowly thickens as a
result of oxidation.
Other features and advantages of the
invention will be apparent from the Description
25 of the Preferred Embodiments thereof, and from
the claims.
A preferred ink includes a
film-forhing acrylic polymer, a lubricating oil,
_ more preferably a dryin§ or semi-drying oil, a
30 PH dependent thickener, a base, a pigment, an
emulsifier, and water. An emulsion ink is
formed by premixing these ingredients and
processing them through a homogenizer to form a
ﬁicroemulsion.
35 The acrylic polymer is preferably
provided in the form of an emulsion. However,
if desired, a water soluble acrylic may be used.



These thickenérs are also referred to in the art as "associ ative

t hi ckeners”. While not being 35 bound by any theory, it is believed

that these thickeners cause the viscosity of the ink to increase because

the thickener itself swells -4- when contacted by a base. The term

"enmul sifier", as used herein, refers to an additive which enhances the -
ability of a conposition to forman enulsign. The term5 Is intended to
include surfactants and other conventional types of enulsifiers. The term

"m croemrul sion", & peectidwrefnthecderglie polymetsmap, be. £ncladed

m croscopi cal | y h%ﬂ%gﬁggﬁyfgﬂéé{:u%g gqﬁgéhghggﬁggﬁr?%%nahgc ropl ets of

a first liquid suspen a- secon € suspended
dropl ets have a vergntains anna¢vyhipapelyhersasctheypeditnyiness t han

about one mcron. el efRe "PLGHOSEUL S| a¥spe@§e&sedpggggkgedrefers to 15

processing a solution to forma m croemul sfon honogeni zer" refers to
any device chpabl AFYIF PALyRers cingludej thermoplastic acrylics,

e.g., polymethacrylates, such as polymethyl
methacrylate and other methyl acrylates. A
preferred acrylic emulsion is RHOPLEX® AC-261
emulsion, available from Rohm and Haas Co.,

10 Philadelphia, PA. RHOPLEX AC 261 is an
all-acrylic co-polymer combination, a butyl
acrylate/methyl metha&rylate blend having a low
acid content, a molecular weight of around
1,000,000 and a glass transition temperature of

15 between 15 and 20. Preferred compositions
contain from about 5 to 30 weight percent of the
acrylic polymer, more preferably from 10 to 20
weight percent. Too much of the acrylic may
result in undesirably high viscosity at an

20 effective level of pigment, while too little may

. result in an ink having poor water resistance
when dry.
Suitable drying and semi-drying oils
include vegetable oils, e.g., linseed (drying),

25 safflower (drying), cottonseed (semi-drying), .
and corn (semi-drying), with linseed being
preferred. Instead of drying or semi-drying
oils, other lubricating oils, e.g., silicones,
may be used. These othéf oils, however, may

30 tend to increase the drying time of the ink.
Preferably, the composition contains from about
10 to 25 weight percent of the oil, more
preferably about 15 weight percent. The oil
imparts both lubricity and good cap-off

35 properties to the ink. Too much oil may cause
the ink to dry too slowly, while too little oil
may not impart the desired lubricity and cap-off
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ion to

e composi n, either addltg

to or instead of microemulsifying the entire

composition.

If the oil and water are

separately microemulsified, it is generally
preferred that the ratio of oil to water in the
microemulsion be from about 1:5 to 2:5.

The pH dependent thickener is
preferably an acid stabilized acrylic resin.

Suitable pH

dependent thickeners are

commercially available from Union Carbide under
the tradename POLYPHOBE, and ALCO gum

thickeners,

available from Alco Company.

POLYPHOBE 9823 acrylic latex thickener is

preferred.

Preferably, the composition contains

from about 1 to 5 weight percent of the

thickener, more preferably about 2 weight

percent. Higher levels of thickener may result

in undesirably high viscosity, while lower

levels may not provide adequate flow control.

In embodiments in which the ink composition does

not include

a film forming polymer, it is

typically preferred to use levels of thickener

at the high

end of the preferred range, to

provide adequate viscosity.

In order for the PH dependent
thickener to effectively thicken the

composition,

it is necessary for the composition

to have a relatively high pH, e.g., at least 7
and preferably 8 to 10. The pH of the

composgition

may be raised by adding a base,

e.g., ammonia or 2-amino-2-methyl-1l-propanol

(AMP), to the composition as a separate

ingredient.

Alternatively, the pigment may be



cantains an acrylic polyner as the nmediumin which the pignment is
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or included in the other components, to raise
the pH of the composition to the preferied
level.

Enough pigment should be included in
the ink to provide an adequate color intensity,
but not so much that viscosity becomes
excessively high. The preferred inks
include between approximately 2% and 10% pigment
by weight, more preferably between approximately
4% and 8%. Pigments that may be used in the
invention include water dispersible pigments,
and preferably the pigment is provided in the
form of an aqueous dispersion, for accurate
measurement and ﬁniform mixing. Suitable
dispersions include those available from Hoechst
Celanese under the tradename FLEXONYL or
HOSTAFINE, those available from KVK U.S.A. Inc.
under the tradename PREDISOL, those available
from Heucotech Ltd. under the tradename
HEUCOSPERSE, those available from Nippon Keiko
Kagaku, Ltd. under the tradename LUMIKOL, and
those available from Mikuni Color Works, Inc.
under the tradename TITICACA. A preferred
pigment dispersion is HEUCOSPERSE III
disgpersion. The total amount of the pigment
dispersion to be added will depend upon the
solids level of the dispersion, and will be
selected to give an effective amount:of the
pigment, as described above. It is preferred
that the pigment have a relatively small.
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emulsifiers include most conventional
emulsifiers, in particular those suitable for
emulsifying vegetable oils. Preferably, the
emulsifier is an ethoxylated fatty acid, more
10 preferably ethoxylated oleic acid. - Preferably,
the composition contains from about 0.5 to 2
weight percent of the emulsifier.
Preferably, sufficient water is
included in the ink so that the viscosity of the
15 ink, measured on a Haake CV-100 Rotovisco
viscometer, at 300 sec™! and 25°C., is between
about 20 cps and 60 cps. If the viscosity is
too low, the composition may exhibit excessive
ink flow in ball point pens. If the viscosity
20 is too high, the ink may exhibit performance
problems, e.g., blobbing, splitting and
inadequate ink flow during writing.
| Other conventional ingredients may be
included in the composition, e.g., biocides and
25 surfactants.
A preferred procedure for preparing
the preferred compositions, which contain an
" o0il, is to provide the pigment in the form of a
dispersion and the acrylic in the form of an
30 emulsion, premix these and the other ingredients
of the composition, and pass the resulting
mixture through a homogenizer which includes a
liquid jet interaction chamber, such as that
commercially available from Microfluidics,
35 Newton, Mass., under the tradename
MICROFLUIDIZER Model M-110Y at approximately
8000 psi. Other types of homogenizers may be
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order to obtain a microemulsion having optimal
stability.
In an alternate embodiment, only the

10 oil and water {(and, preferably, an emulsifier)
are microemulsified, using the same |
microemulsifying procedure described above. The
resulting oil-in-water microemulsion is then
mixed with the other components of the

15 composition using conventional mixing
techniques.

Compositions of the invention which do
not contain an o0il need not be microemulsified,
but can'instead be mixed using conventional

20 techniques.

In compositions which contain a pH
dependent thickener and a base (with or without
an oil), it is preferred that the pH dependent
thickener alone be premixed with water (or water

25 and any acidic to neutral pH ingredients) before
exposure to the base and/or any ingredients
having a basic pH. If added directly to a
solution having a basic pH, without prior
dilution in water, the éH dependent thickener

30 may tend to agglomerate or clump.

EXAMPLE

An ink composition was prepared having
the formulation shown in Table 1. The
composition was prepared using the following

35 procedure. First, an oil-in-water microemulsion
was formed by processing 40 parts linseed oil,
58 parts water, and 2 parts TRYDET 2676



-7- provided i'n the formof a pignent dispersion containing a base, and/or
the polyner in the formof a polymer emnul sion containing a base, as do the
preferred pignment dispersions and pol yner 5 enul si ons described herein.
Preferably, the conposition contains a sufficient anount of base, whether
provi ded as a separate ingredient or included in the other conponents, to
rai se the pH of the conposition to the prefgrred 10 | evel . Enough

pi gnent should be included in the ink to provide an adequate col or
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the pignent is pro h &EQH%E rsion, for
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those available frgf K¥E Waed bht&. Then, the POLYPHOBE
thickener was premlxed with a portion of the

water, and this mixture was mixed with 37.5
parts of the oil-in-water microemulsion, and the

10 remaining ingredients of the composition, using
a laboratory magnetic stirrer. The resulting
ink composition was placed in a ball point pen,
and used to make markings on a paper substrate.
The markings exhibited excellent uniformity and

15 color intensity. The pen itself was observed to
have superior writing smoothness.

TABLE 1

Ingredient Weight percent
RHOPLEX AC 261 emulsion 40

20 Linseed oil 15
TRYDET 2676 emulsifier 0.75
POLYPHOBE 9823 thickener 2
HEUCOSPERSE III dispersion 15
SILWET L7001 surfactant 0.5

25 TRYFAC 5571 surfactant 0.5
water 26.25

Other embodiments are within the
claims. For example, the inks may be used in
30 other types of pens, e.g., capillary feed
rolling ball pens.
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o and an oil to fozm an “ink
precursor; and

prodessing the ink precursor in a
homogenizer to form an microemulsién.
2. A method of making an ink composition
comprising the steps of:

mixing a pH dependent thickener, a
base, a pigment, water, and an oil to form an
ink precursor; and

processing the ink precursor in a
homogenizer to form an microemulsion.
3. A method of making an emulsion ink
comprising the steps of:

mixing an oil and water to form a
mixture;

processing the mixture in a
homogenizer to form an oil-in-water emulsion;
and

blending the oil-in-water emulsion
with a £film forming resin, pigment and water to
form an ink composition.
4, A method of making an emulsion ink
comprising the steps of:

mixing an oil and water to form a
mixture; '

processing the mixture in a _
homogenizer to form an oil-in-water emulsion;
and |

blending the oil-in-water emulsion
with a pH dependent thickener, a base, pigment
and water to form an ink composition.
5. A method of claim 1 or 3, further
comprising the step of adding a pH dependent
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preferably ethoxylated oleic acid. Preferably, the conposition contains-
fromabout 0.5 to 2 weight percent of the enulsifier. Prefermikyeet Has Been Replace
sufficient water is included in the ink so that the viscosit
measured on a Haake CV-100 Rotovisco visconeter, at 300 sec| Jm, Mﬂ ‘"”lm',
25[err]C., is between about 0.020 Pas (20 cps) and 0.060 Pas
the viscosity is too | ow, the conposition pgy_exhibit excessive ink flowin
bal | point pens. |If the viscosity is too high, the ink may exhi bit
gerfor mance pr obIOterm:iceceﬁxer el ale] flﬁiséﬂic? tﬂﬂ@@irﬂﬂcbdﬂﬁm [ :g ink flow
uring witing. r conventjon l.ents m cluded In
conposition, e.g., Wiocides %&%ﬂ‘?‘g&érﬁ]@ im %‘f Ef %’cféo?ﬁ’e‘;f or
prepari ng t he prefdmmhniﬁnxqmng1pqimmeansﬂanxxuzyliam1 0|I is to provide
the pigment in thexformof ajdi a I the formof an
enul si on, prem Xx tr?fese and tﬁ‘e ot her mgre%ﬁtﬁs c%y %go%som osition, and
pass the res® tingwhenein aaidb i a}mans’g@rﬂr&romwﬂmrmsmhu i qui d

jet interaction chagiber, such afetHEd SOTERIGM ) Wwierdinipid rom
M crof | ui di cs, Newtion Mass. abL!I. nder, the t r adenamne

a veget e oil.
9. A method of claim 8, wherein said
vegetable oil is linseed oil.
10 10. A method of claim 2 or 4, wherein said

pPH dependent thickener is an acid stabilized
acrylic resin.

11. A method of claim 1, 2, 3 or 4,
further comprising the step of adding an

15 emulsifier prior to processing in said
homogenizer. _
12. A method of claim 1, wherein said ink

precursor comprises from 5 to 30 weight percent
of a £film forming polymer, from 2 to 10 weight
20 percent of said pigment, from 1 to 5 weight
percent of a pH dependent ‘thickener and from 10
~ to 25 percent of said oil.

13. An aqueocus pen ink comprising
a film forming polymer, a drying or
25 semi-drying oil, a pigment, and water.
14. An agueous pen ink comprising

a pigment, a pH dependent thickener, a
base, and water.

15. An ink of claim 14, further comprising
30 a drying or semi-drying oil.
16. An ink of claim 14 or 15, further

comprising a film forming polymer.
17. An ink of claim 16, wherein said
polymer is an acrylic.

35 18. An ink of claim 13 or 15, wherein said
oil is a vegetable oil.
19. An ink of claim 13 or 15, wherein a




M CROFLUI DI ZER- Model M 110Y at approxi mately 8000 psi. Other -types.-.of e
honogeni zers may be -9- used, provided they are capable of formn

. g a
m croenul sion. Preferably, the mcroenulsion is cooled tof laced
roomtenperature, e.g., by passage through cooled coils, a l eﬁll 5
the liquid jet interaction chanber. Miltiple passes throu

honogeni zer may be desired in order to obtpgn_a m croenul sion having

optimal stability. In an alternate enbodiment, only the 10 ~oil and
water (and, preferpbrtiod o¥Mdald wWaiterdahdigdiReBIS i {F&bricesged e sane

m croenul si fyi ng procedyre desgri bed above. The resul tjng oi:l -] n-water
mi Croemul si on 15t fBnSPCBRSERIF R, SO TR SMISRARELAIoN Paior
conposi tion using tenaddingnalaid xiilg ticc@aiid)dask. Conpositions of the

venti on i o S0gRoL Sont 2 30y MLa) 9 5 e! ML afba bt oo
5 ink is formed by mixing said components to form
an ink precursor and processing said ink

- precursor in é homogenizer.
21. A pen comprising
an outer body wall defining an ink
10 reservoir, the reservoir containing an ink
comprising an oil, a pigment, a film-forming
polymer, and water; and
a tip in fluid communication with said
reservoir for delivering said ink to a
15 substrate.
22. A pen comprising
an outer body wall defining an ink
reservoir, the reservoir containing an ink
comprising a pigment, a pH dependent thickener,
20 a base, and water; and
a tip in fluid communication with said
reservolir for delivering said ink to a
substrate.
23. A pen of claim 21 or 22, further
25 comprising a socket disposed at said tip and a
ball mounted in said socket.
24, A pen of claim 22, further comprising
a drying or semi-drying oil.
25, A pen of claiﬁ 22 or 24, further
30 comprising a film forming polymer.
26. A pen of claim 21 or 24, wherein said
oll is a vegetable oil.
27. . A pen of claim 21 or 24, wherein a
portion of said water and said oil are processed
35 in a homogenizer to form a microemulsion prior
to adding said oil to said ink.

28, A pen of claim 21 or 24, wherein said

A




I'n conpositions which contain a pH dependent thickener and a base (with or
wi thout an oil), it is preferred that the pH dependent thi ckeRgi Skktdue Bkea Replaced
prem xed with water (or water 25 ‘and any acidic to neutral

i ngredi ents) before exposure to the base and/or any |ngred|entst

basic pH |If added directly to a solution having a ba

dilution in water, the pH dependent thi ekader 30 - may tend to

aggl onerate or clunp. EXAMPLE An ink conposition was prepared having the
formul ation shown imkTis| Sotmedhby cokpingt #ahdvaempeugatedtasifrgm he

fol | owing 35 PLACEHK! Brechibst: a *‘Ecégsi‘ﬁéeﬁaﬂiciﬁﬁmj' sion was
formed by processing 40 parts |linseed ol arts water, and 2 parts
TRYDET 2676 - IRrecurePHcimNR b@ﬁﬁSQPiFEF) through a M CROFLUI DI ZER
Model M 110Y honobgeni zer at approxi mately 8000 psi for 3 passes. Between

each pass the exit streamwas cool ed by passing it through the 5 coils
of the honogeni zer, which were imersed in
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cAkE:cemaigy bath. ~Then, the POLYPHOBE thi ckener was prem xed with a
portion of the water, and this m xture.was mxed with 37.5 parts of the
oil -in-water mcroemul sion, and the 10 remai ni ng ingredients of the
conposition, using a | aboratory magnetic stirrer. The resulting ink
conposition was placed in a ball point pen, and used to nake markings on a
paper substrate. The marki ngs exhibited-exseldent uniformty and 15

color intensity. The pen itself was observed to have superior witing

-

snoot hness. TABLE 1 Ingredient AQUEOUS PENNIINRS percent RHOPLEX AC 261

enul si on 40 20 LinseedaOhlg p ra c T * 15 TRYDET 2676
emul sifier 0.75 POLYP ' r - 2 HEUCOSPERSE

11 dispersion 15 Sl LvET™ebod of pakipgt an emulsiongimkyds  TRYFAC
5571 surfactant provided.O. f’hé/ahéﬁhod :anludes mixin an ink 26.25 Oher
enbodi ments are within the clains. For ngh e in be used in 30

ot her types df pengre§u§s°rc§ﬁFIPﬁ?ﬁefﬁéﬁg & 6 bRFF°HEF

homogenizer to form an emulsion ink. The ink
precursor includes a pigment, water, a £ilm
forming polymer, an oil and, preferably, a pH
dependent thickener and a base.

This Sheet Has Bee,
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CL AIMS 1. A nmethod of preparing an oil-in-water mcroenul sion ink
conposition, characterized by conprising (1) mxing a pignent, water and
oil with either (a) a filmform ng polynmer or (b) a pH dependent--thickener—

and base, and honpgeni zing the m.xture; or (2) mXxing wat ery,an eepll-lzls’BeenReplaced
honogeni zing the m xture, and blending the resulting oil-in- q

m croenul sion wwth a mxture of a pignment, water and either IL HI“II
form ng polyner, or (b) a pH dependent thickener and a base; r

conposition conprises by weight 2 to ¥0%Bpi-gnent, 10 to 25%oil, 5 to 30%

polymer and or 1 to 5% thickener, and the balance water. 2. A
met hod according to claim1, characterized by conprising the steps of:
mxing a filmformng polyner, a pignment, water, and an oil; and processing

the m xture in a honogeni zer. 3. AQUEOQUS t hod according to claim1,
characterized by conprising the stéps of: M Xing a pH dependent thickener
that will thicken the m croemul sion ink when the pH of the ink is greater
than 7, a sufficient quantity of a base to raise the pH of the ink
conposition to greater than 7, a pignent, water, and an oil; and processing
the mixture in a honogenizer. 4. A B 8 T R getthd@ according to claim1,
characterized by conprising,t he S&PS#£ ma Ji%% 3&1@“ S0d; ¥Rt eg;

and bl endl ng t’ﬁ

processing the mxture in a honogeni zer; e resulting

oi | -in-water mcroEpyRsedh wilhe Rethad f%ﬁi’fﬂ)dﬁﬁhﬁs ProkeKt and water.
S. A et pedcaseerdiand Hrddeliding tHE B0 P Sy COAPAI SiNg the
steps of: m xing gn oi |l gnd water; . . .
N omogenizer to form an emulsion ink. The ink
precursor includes a pigment, water, a £ilm
forming polymer, an oil and, preferably, a pH

dependent thickener and a base.
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processing the mxture in a honopgeni zer; and bl end ng RHI&,HC@&EWTFML;ETS SG
oi | -in-water nicroenulsion with a pH dependent t hi rwsnﬁ;ﬁﬂh \g-;ugéd ..... 't@‘iﬁ@ed e
the mcroenul sion ink when the pH of the ink is greaenatde pa d a 6 paged
sufficient quantity of a base to raise the pH of tihey "%‘wﬁl @ ;}aged .
greater than 7, a pi'gnent and water. 6. geihed ac% C'pﬁ % o b ed'::.
characterized by further conprising the step of adding to the Fnk ™" paged .=-..

conposi tion, a pH dependent thickenes ghat will t t | 2- X
m croenul sion ink when the pH of the ink is great %&Eﬁ gﬁli,EQEIEfT...!!l-.e!ﬁ --------

sufficient quaP@itiy!&s Sé_ZEba§§8‘EQ5‘a|ab){ J@ss hté‘aﬁl-‘i)éf "‘i‘FT@"‘FFﬂ( EBHR3881 tion to -

greater than %47 t get thoghgf fidd 2. chpragigLi zed in that
wherein said fi] n%rf%‘?en?n T T’ i s an acr }_ng, B A net hod of

claim1, char aﬂ%‘h&’é%l"?’ﬁt?hﬁ 0‘534-%!90‘?? F%ea"ﬁﬁ‘yP‘P&jnBr sem -drying oil. 9.

A nethod of claim8, chargpetenhzedriort batvsai go0btabslaz¥egrbkable oil. 10.
A met hod of cl aJ characteri zed %n t hat [ etable oil is |linseed

aid v
oi |. 11. {nﬁ'rhe 0T P CFIFHE s"%ﬁarag F?‘Eg in that said pH
dependent thi céewbsiftens imclludeabobtzednwenyphiopatesin, 12.

method of clai fnd g LARLAG! eihzﬁgr{?icﬁﬂé‘%hEﬁoQQ”’BﬁLEhﬂﬂet ggzstep of add' ng-

an enul sifier prior £o process ég eni zer
aqueous ni cr ocPHrEPHEYiRG ¥egp53PLroALAEde Bye H§ah%1’ho€h6f claim 1,

characterized &uToiBibsi 18 anPbOHBRy1aBdaWEheEy aBddadgbiieonal Iy either
preferably ethoxylated oleic acid. - Preferably,
o the composition contains from about 0.5 to 2
~ weight percent of the emulsifier.
Preferably, sufficient water is
included in the ink so that the wviscosity of the
ink, measured on a Haake CV-100 Rotovisco
viscometer, at 300 sec™T and 25°C., is between
about 0.020 Pas (20 cps) and 0.060 Pas (60 cps). If the viscosity is
too low, the composition may exhibit excessive
ink flow in ball point pens.  If the viscosity
iq_too high, the ink may exhibit performance
problems, e.g., blobbing, splitting and
inadequate ink flow during writing.
Other conventional ingredienta may be
U included in the composition, e.g., biocides and
surfactanté.
o A preferred procedure for preparing =
the pfeferred compositions, which contain an
oil, is to provide the pigment in the form of a
dispersion and the acrylic in the form of an
emulsion, premix these and the other ingredients
of the composition, and pass the resulting
mixture through a homogenizer which includes a
liquid jet interaction chamber, such as that
commercially available from Microfluidics,
Newton, Mass., under the tradename
MICROFLUIDIZER Model M-110Y at approximately
8000 psi. Other types of homogenizers may be
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(a) afilmformng polyner, a drying or sem-drying oil; or. (b) a pH
dependent thicker that will thicken the:eulsion ink when the pH of the ink
is greater than 7, and a sufficient quantity of a base to raise the pH of

the ink conposition to greater than 7. 14. An ink conposition of
claim 13, characterized by further cogp{jsing a drying or sem-drying oil.
15. An ink of claim 13, characterized by further conprising a film
form ng polymer. 16. An ink of claim 15, characterized in that said
polymer is an acrylic. 17. An ink of claim 13, characterized in
that said oil is a vegetable oil. - portion of said water and said
oil are processed in a honpgeni zer gg‘-@éﬁ)ﬁ% m croenul sion prior to adding

said oi | to said inkA réthod of prepding mkoileth-wdtei mica@mwtsionsink \ghmpesitior.ai d 5
el vy St e TROIGE el G L S 0
an outer bﬁs}mm@bdlyﬂaf bin{H) o pHl cieprinddd thickeneremd bagsi, rnd hmogewms/
contal i ng_ 20 10K EATRELS) 18,20, sl e e, Tl g 8 yor . and
resulting oil-in-water microemulsion with a mixture of a pigmeat, water and either (a) a
film forming polymer, or (b) a pH dependent thickener and a base; wherein said
composition comprises by weight 2 to 10% pigment, 10 to 25% oil, 3 to 30% polymer
and or 1 to 5% thickener, and the balance water.
U 2. A method according to claim 1, characterized by comprising the steps of:
mixing a film forming polymer, a pigment, water, and an oil; and
" processing the mixture in a homogenizer.
A method accordirig to claim 1, characterized by camprising the steps of:
mixing a-pH dependent thickener that will thicken the microemulsion ink
when the pH of the ink is greater than 7, a sufficient quantity of a base to raise the pH
of the ink composmon tg greater than 7, a pigment, wata', and an oil; and

(93]

pmcessmg the mixture in a homogenizer.
4, ) A method according to claim 1, characterized by comprising the steps of:
mixing an oil and water; :
processing the mixfure in s homogenizer; and
blending the resulting oil-in-water microemulsion with & film forming
polymer, pigment and water, .
S, A method according to claim 1, charact}aﬁzed by comprising the steps of:
" mixing an oil and water; _ B
processing the mixture in a homogenizer; and
- blending the resulting oil-in-water microemulsion with a pH dependent
thickener that will thicken the microemulsion ink when the pH of the ink is greater
than 7, a sufficient quantity of a base to raise the pH of the ink composition to greater
than 7, a pigment and water.
6. A method of claim 2, characterized by further comprising the step of
adding to the ink composition, a pH dependent thickener that will thicken the

AR R B 0 e th replacemert shee!
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atipin fluid comunication with said reservoir for delivering said ink to

a 15 substrate. 22. A pen conprising an outer body wall defining
an ink reservoir, the reservoir containing an ink conprising a pignment, a
pH dependent thickener, 20 . a base, and water; and a tip in fluid
conmuni cation with said reservoir for delivering said ink to a substrate.
23. A pen of claim?21 or 22, further 25 conprising a socket

di sposed at said tip and a ball nountef2i-n said socket. 24. A pen of
claim?22, further conprising a drying or sem -drying oil. 25, A pen
of claim22 or 24, further 30 conprising a filmformng pol ymer. 26.

A pen of Cﬂnadrmzaﬁlsmmﬂﬁwmﬁﬂmgnaﬁm iak lig gmﬁ: g et ahl @ wifficiedt/quantity of A
a portiqn of said water and said oil are

pen of clal 21 or, 24
processed % ase to mweéhﬁ\évﬁﬁggm%k COBPPERR ﬁe%%%l{sl on prior to adding
said oil tp said inka 2@thad of claifh BEEhablcterized BB dhiht Wherdn s 1) ﬂ:rﬁ&hé’

polymer is an acrylic.

8. A methad of claim 1, characterized in that said oil is a drying or
semi-drying oil.
9. . A method of claim 8, characterized in that said oil is a vegetable qil.
10. A method of claim 9, characterized in that said vegetable oil is linseed
. oil.
\ 11, A method of claim 1, characterized in that said pH dependent thickener
is an acid stabilized acrylic resin.
12. A method of claim 1, characterized by further comprising the step of
adding an emulsifier prior to processing in said homogenizer,
13. An aqueous microemulsion ink compasition made by the method of
claim 1, characterized by comprising a pigment and water, and additionélly either
(@) = film forming polymer, a drying or semi-drying oil; or.
(b) & pH dependent thickener that will thicken the emulsion ink when
"thepHofﬂ:emkm greater than 7, and g sufficient quantity of a base to raise the pH
of the mk composition to greater than 7.
| 14. Axn ink compesition of claim 13, characterized by further comprising a
~ drying or semi-dryingoil.
15. An ink of claim 13, characterized by further comppriging a film formipg
polymer. ' '
16. An u:k of claim 13, characterized in that said polymer js an acrylie.
17. An ink of claim 13, characterized in that said oil is 3 vegetable ail.
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- 14 - ink is formed by m xing said conponents to forman ink precursor and
processing said i nk precursor in a honngenlzer

- 13 -

AQUEQUS INKS

ABSTR A.C T
A method of making an emulsion ink is
provided. The method includes mixing an ink

precursor and processing the ink precursor in a

Y homogenizer to form an emulsion ink. The ink

precursor includes a pigment, water, a film
forming polymer, an oil and, preferably, a pH
dependent thickener and a base.
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