(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date (10) International Publication Number
27 November 2003 (27.11.2003) PCT WO 03/097709 A2
(51) International Patent Classification’: CO8F 265/00, (81) Designated States (national): AE, AG, AL, AM, AT, AU,
265/04, 265/06, 271/00, 285/00, B41M 5/00, CO8F AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
257/02, CO9D 151/00, CO8L 51/00, CO9D 11/00 CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, L.C,
(21) International Application Number: PCT/US03/15721 LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NI, NO, NZ, OM, PH, PL, PT, RO, RU, SC, SD,
(22) International Filing Date: 15 May 2003 (15.05.2003) SE, SG, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ,
. , VC, VN, YU, ZA, ZM, ZW.
(25) Filing Language: English
(26) Publication Language: English  (84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
(30) Priority Data: Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
10/147,655 16 May 2002 (16.05.2002) US European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
10/291,141 8 November 2002 (08.11.2002) US ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, NL, PT, RO,
SE, SI, SK, TR), OAPI patent (BF, BJ, CF, CG, CI, CM,
(71) Applicant: MEADWESTVACO CORPORATION GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).
[US/US]; Law Department, 4850D North Church Lane,
Smyrna, GA 30080 (US). Published:
(72) Tnventor: SAMARANAYAKE, Gamini, Saratchandra; without international search report and to be republished

142 Revolution Drive, Mount Pleasant, SC 29464 (US). upon receipt of that report

(74) Agents: REECE, Daniel, B, IV et al.; WESTVACO For two-letter codes and other abbreviations, refer to the "Guid-
CORPORATION, Technical Center, P.O. Box 118005, ance Notes on Codes and Abbreviations" appearing at the begin-
Charleston, SC 29423-8005 (US). ning of each regular issue of the PCT Gazette.

A 000 OO

(54) Title: CORE-SHELL POLYMERIC COMPOSITIONS

0 03/097709 A2

(57) Abstract: This invention concerns cationic core-shell particles having a polymeric core component and a polymeric shell com-
ponent disposed generally about said core, wherein said shell contains a stabilizer that is covalently bonded to the polymeric shell
component. More particularly, the invention concerns the use of these core-shell particles in formulating ink jet receptive coatings.



WO 03/097709 PCT/US03/15721

CORE-SHELL POLYMERIC COMPOSITIONS

FIELD OF INVENTION
This invention concerns cationic core-shell particles having a polymeric core
component and a polymeric shell component disposed generally about said core, wherein said
shell contains a stabilizer that is covalently bonded to the polymeric shell component. More
particularly, the invention concerns the use of these core-shell particles in formulating ink jet

receptive coatings.

BACKGROUND OF THE INVENTION

Ink jet printing is widely used to print on a variety of substrates (including paper,
textiles, and plastic films). These substrates are often coated with a material that enhances
their receptivity for the ink jet ink. Ink jet images are formed by spraying ink formulations,
the majority of which are aqueous dye-based ink solutions, onto the ink jet receptive coating.
The dyes are molecularly adsorbed on the surface of the coating, where they are subsequently
exposed to ambient atmospheric pollutants and light. Over time, photochemical reactions and
chemical reactions with oxygen, ozone, nitrogen oxides, and/or sulfur oxides commonly
cause the dyes to fade.

A traditional method of attempting to improve the fade resistance of ink jet prints has
been to add stabilizers to ink jet ink formulations. For example, U.S. Patent No. 5,124,723
describes ink formulations, which contain hydroxyphenylbenzotriazole light absorbers
produced as water-soluble sulfonate salts. The use of ink formulations containing water-
soluble porphines as light absorbers is described in U.S. Patent No. 5,891,229.

Another approach in the attempt to improve ink jet fade resistance has been to add
stabilizers to ink jet coating formulations. U.S. Patent No. 4,926,190 describes the addition
of substituted hydroxyphenylbenzotriazole derivatives to a coating mixture. The use of
water-soluble ultraviolet absorbers in a coating formulation is described in U.S. Patent No.
5,096,781.

The use of water-soluble light stabilizers in ink jet receptive coatings has proven to be
somewhat inefficient in that the stabilizers tend to migrate into the fibers of coated fiber-

containing substrates. This same migration problem is faced by ink formulations that contain
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stabilizers as formulation additives; and once the ink is separated from its aqueous polymeric
vehicle, the dye is opén to interaction with ambient conditions. However, if the stabilizers
were not water-soluble, their oleophilic nature would not allow appreciable concentrations of
the stabilizers in aqueous based coating systems when employed as formulation additives.

Another problem often experienced with the use of light stabilizers as formulation
additives is the tendency of the stabilizers to be extruded out of the substrate (a condition
known as “blooming”). Such blooming can cause a lost in effectiveness as well as dust
formation problems.

Therefore, an object of this invention is to solve these major problems by disclosing
cationic core-shell particles which exhibit properties that make them suitable for formulating
ink jet receptive coatings.

Another object of this invention is to disclose cationic core-shell particles.

A further object of this invention is to disclose core-shell particle latexes.

Another object of this invention is to disclose efficient, economical ink jet receptive

coatings that are resistant to blooming.

SUMMARY OF THE INVENTION

The present invention achieves these objects and others via the production of cationic
core-shell particles having a polymeric core component and a polymeric shell component
disposed generally about said core, wherein said shell contains a stabilizer that is covalently
bonded to the shell. As used herein the term “stabilizer” means a compound which contains
in its molecular chain sites possessing ultraviolet absorbing activity, free radical scavenging
activity, antioxidant activity, and/or peroxide decomposing activity.

Due to the core-shell morphology of the particle, only the shell component contains
stabilizer (which is covalently bound to the shell polymer). This is an improvement over
prior technologies in that the present invention permits placement of the stabilizer where the
dye is actually adsorbed into the ink jet rgceptive coating. Moreover, the core-shell
morphology allows one to use smaller quantities of the stabilizer while effecting a greater
surface concentration.

The covalent bonding of the stabilizer to the shell component avoids the migration
problems often associated with the use of water-soluble light stabilizers as formulation
additives to inks or ink jet receptive coatings. Additionally, the binding of the stabilizer into

the polymer backbone of the shell component prevents blooming.
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It can be advantageous to incorporate in the core-shell particle an amine — containing
ethylenically unsaturated monomer other than any of the other monomers used. However,
the presence of both a stabilizer and an amine-containing ethylenically unsaturated monomer
in the shell component of the particle may cause a hydrolysis reaction (which can reduce the
light stabilized characteristics of the particle). This potential problem is avoided by
incorporating the amine-containing ethylenically unsaturated monomer into the core
component of the particle instead of the shell component.

Also, the incorporation of at least one amine-containing ethylenically unsaturated
monomer into the core component of the cationic core-shell particles of the present invention
improves the film-forming characteristics (e.g., gloss, distinctness of image of ink jet printed
materials, etc.) of these particles when compared to analogous core-shell particles that do not

contain such monomers.

DESCRIPTION OF THE PREFERRED EMBODIMENT
The cationic core-shell particles suitable for use in formulating ink jet receptive
coatings comprise:
(A) apolymeric core component, said core component comprising the free radical
polymerization reaction product of a mixture comprising:

(1) about 45.0% to about 99.5% by total weight of the monomer mixture of a
member selected from the group consisting of acrylic esters of alcohols
containing from 1 to 22 carbon atoms, methacrylic esters of alcohols
containing from 1 to 22 carbon atoms, styrene, substituted styrenes,
acrylonitrile, methacrylonitrile, vinyl chloride, vinylidene chloride, vinyl
ethers, vinyl esters, N-vinyl amides, acrylamides, methacrylamides, and
combinations thereof:

(2) about 0.5% to about 30.0% by total weight of the monomer mixture of a
member selected from the group consisting of ethylenically unsaturated
monomers containing at least one quaternary ammonium group and
combinations thereof;

(3) up to about 35.0% by total weight of the monomer mixture of a member
selected from the group consisting of amine-containing ethylenically
unsaturated monomers and combinations thereof; and

(4) a catalytic amount of polymerization initiator; and
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(B) apolymeric shell component disposed generally about said core component, said

shell component comprising the free radical polymerization reaction product of a

mixture comprising:

48]

)

@)

4)

about 70.0% to about 99.5.% by total weight of the monomer mixture of a
member selected from the group consisting of acrylic esters of alcohols
containing from 1 to 22 carbon atoms, methacrylic esters of alcohols
containing from 1 to 22 carbon atoms, styrene, substituted styrenes,
acrylonitrile, methacrylonitrile, vinyl chloride, vinylidene chloride, vinyl
ethers, vinyl esters, N-vinyl amides, acrylamides, methacrylamides, and
combinations thereof;, |

up to about 30.0% (for example 29.5%) by total weight of the monomer
mixture of a member selected from the group consisting of ethylenically
unsaturated monomers containing at least one quaternary ammonium group
and combinations thereof;

about 0.5% to about 30.0% by total weight of the monomer mixture of
stabilizer selected from the group consisting of ultraviolet absorbers which
contain at least one ethylenically unsaturated group, radical scavengers
which contain at least one ethylenically unsaturated group, antioxidants
which contain at least one ethylenically unsaturated group, peroxide
decomposers which contain at least one ethylenically unsaturated group, and
combinations thereof; and

a catalytic amount of polymerization initiator; and wherein said stabilizer is

covalently bound to said shell component.

In a particular embodiment of the invention, the polymeric core component comprises

(A)  the free radical polymerization reaction product of a mixture comprising:

1)

@

about 80.0% to about 99.5% by total weight of the monomer mixture of a
member selected from the group consisting of acrylic esters of alcohols
containing from 1 to 22 carbon atoms, methacrylic esters of alcohols
containing from 1 to 22 carbon atoms, styrene, substituted styrenes,
acrylonitrile, methacrylonitrile, vinyl chloride, vinylidene chloride, vinyl
ethers, vinyl esters, N-vinyl amides, acrylamides, methacrylamides, and
combinations thereof; '

about 0.5% to about 20.0% by total weight of the monomer mixture of a

member selected from the group consisting of ethylenically unsaturated
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monomers containing at least one quaternary ammonium group and

combinations thereof; and

a catalytic amount of polymerization initiator.

Particular cationic core-shell particles comprise

(A) apolymeric core component, said core component comprising the free radical

®)

polymerization reaction product of a mixture comprising:

(1)

@)

€)

about 85.0% to about 95.0% by total weight of the monomer mixture of a
member selected from the group cénsisting of acrylic esters of alcohols
containing from 1 to 22 carbon atoms, methacrylic esters of alcohols
containing from 1 to 22 carbon atoms, styrene, substituted styrenes,
acrylonitrile, methacrylonitrile, vinyl chloride, vinylidene chloride, vinyl
ethers, vinyl esters, N-vinyl amides, acrylamides, methacrylamides, and
combinations thereof;

about 5.0% to about 15.0% by total weight of the monomer mixture of a
member selected from the group consisting of ethylenically unsaturated
monomers containing at least one quaternary ammonium group and
combinations thereof; and

a catalytic amount of polymerization initiator; and

a polymeric shell component disposed generally about said core component, said

shell component comprising the free radical polymerization reaction product of a

mixture comprising:

(1)

@

©)

about 80.0% to about 95.0% by total weight of the monomer mixture of a
member selected from the group consisting of acrylic esters of alcohols
containing from 1 to 22 carbon atoms, methacrylic esters of alcohols
containing from 1 to 22 carbon atoms, styrene, substituted styrenes,
acrylonitrile, methacrylonitrile, vinyl chloride, vinylidene chloride, vinyl
ethers, vinyl esters, N-vinyl amides, acrylamides, methacrylamides, and
combinations thereof;

up to about 15.0% by total weight of the monomer mixture of a member
selected from the group consisting of ethylenically unsaturated monomers
containing at least one quaternary ammonium group and combinations
thereof;,

about 5.0% to about 20.0% by total weight of the monomer mixture of

stabilizer selected from the group consisting of ultraviolet absorbers which

PCT/US03/15721
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contain at least one ethylenically unsaturated group, radical scavengers
which contain at least one ethylenically unsaturated group, antioxidants
which contain at least one ethylenically unsaturated group, peroxide
decomposers which contain at least one ethylenically unsaturated group, and
combinations thereof; and

(4) a catalytic amount of polymerization initiator; and wherein said stabilizer is
covalently bound to said shell component.

In another particular embodiment of the invention, the polymeric core component
comprises
(A) the free radical polymerization reaction product of a mixture comprising:

(1) about 45.0% to about 95.0% by total weight of the monomer mixture of a
member selected from the group consisting of acrylic esters of alcohols
containing from 1 to 22 carbon atoms, methacrylic esters of alcohols
containing from 1 to 22 carbon atoms, styrene, substituted styrenes,
acrylonitrile, methacrylonitrile, vinyl chloride, vinylidene chloride, vinyl
ethers, vinyl esters, N-vinyl amides, acrylamides, methacrylamides, and
combinations thereof;

(2) about 0.5% to about 30.0% by total weight of the monomer mixture of a
member selected from the group consisting of ethylenically unsaturated
monomers containing at least one quaternary ammonium group and
combinations thereof;,

(3) about 4.5% to about 35.0% by total weight of the monomer mixture of a
member selected from the group consisting of amine-containing
ethylenically unsaturated monomers and combinations thereof; and

(4) a catalytic amount of polymerization initiator.

Preferred cationic core-shell particles comprise:
(A) apolymeric core component, said core component comprising the free radical
polymerization reaction product of a mixture comprising:

(1) about 60.0% to about 70.0% by total weight of the monomer mixture of a
member selected from the group consisting of acrylic esters of alcohols
containing from 1 to 22 carbon atoms, methacrylic esters of alcohols
containing from 1 to 22 carbon atoms, styrene, substituted styrenes,

acrylonitrile, methacrylonitrile, vinyl chloride, vinylidene chloride, vinyl
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ethers, vinyl esters, N-vinyl amides, acrylamides, methacrylamides, and

combinations thereof;

about 10.0% to about 15.0% by total weight of the monomer mixture of a
member selected from the group consisting of ethylenically unsaturated
monomers containing at least one quaternary ammonium group and
combinations thereof;,

about 20.0% to about 30.0% by total weight of the monomer mixture of a
member selected from the group consisting of amine-containing
ethylenically unsaturated monomers and combinations thereof; and

a catalytic amount of polymerization initiator; and

a polymeric shell component disposed generally about said core component, said

shell component comprising the free radical polymerization reaction product of a

mixture comprising:

1)

@)

€)

4)

about 80.0% to about 95.0% by total weight of the monomer mixture of a
member selected from the group consisting of acrylic esters of alcohols
containing from 1 to 22 carbon atoms, methacrylic esters of alcohols
containing from 1 to 22 carbon atoms, styrene, substituted styrenes,
acrylonitrile, methacrylonitrile, vinyl chloride, vinylidene chloride, vinyl
ethers, vinyl esters, N-vinyl amides, acrylamides, methacrylamides, and
combinations thereof;

up to about 15.0% by total weight of the monomer mixture of a member
selected from the group consisting of ethylenically unsaturated monomers
containing at least one quaternary ammonium group and combinations
thereof;

about 5.0% to about 20.0% by total weight of the monomer mixture of
stabilizer selected from the group consisting of ultraviolet absorbers which
contain at least one ethylenically unsaturated group, radical scavengers

which contain at least one ethylenically unsaturated group, antioxidants

‘which contain at least one ethylenically unsaturated group, peroxide

decomposers which contain at least one ethylenically unsaturated group, and
combinations thereof; and
a catalytic amount of polymerization initiator; and wherein said stabilizer is

covalently bound to said shell component.



WO 03/097709 PCT/US03/15721
8

The polymeric core component may comprise from about 60% to about 90% of the
total weight of the core-shell particle. It is preferred that the core component constitute from
about 70% to about 88% of the total weight of the particle.

It is preferred that the ethylenically unsaturated monomer containing at least one
quaternary ammonium group employed in the production of the polymeric core component
be a salt selected from the group consisting of vinylbenzyltrimethylammonium salts,
acryloyloxyethyltrimethylammonium salts, acryloyloxyethyldiethylmethylammonium salts,
methacryloyloxyethyltrimethylammonium salts,
methacryloyloxyethylbenzyldimethylammonium salts,
acryloyloxyethylbenzyldimethylammonium salts,
2-Hydroxy-3-methacryloyloxypropyltrimethylammonium salts, 2-Hydroxy-3-
acryloyloxypropyltrimethylammonium salts, methacrylamidopropyltrimethylammonium
salts, and combinations thereof; wherein said salt contains at least one counter anion selected
from the group consisting of halides, sulfates, alkylsulfates, arylsulfates, and combinations
thereof. It is further preferred that the counter anion be a member selected from the group
consisting of chloride, bromide, methosulfate, sulfate, and combinations thereof.

It is preferred that the amine-containing ethylenically unsaturated monomer be a
member selected from the group consisting of acrylates of alcohols that contain at least one
tertiary amino group, acrylamides of amines that contain at least one tertiary amine group, the
condensation reaction product of maleic anhydride and aminoethylpiperidine, 2-
vinylpyridine, 4-vinylpyridine, maleic anhydride aminoethylpiperidine, and combinations
thereof.

Acrylates of alcohols containing at least one tertiary amino group which are suitable
for use in the present invention include, but are not limited to, those compounds having the

chemical structure shown in Structure A below:

STRUCTURE A

R3 R4

Where,
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X = alkyl groups of from 2 to 4 carbon atoms, aryl groups, and polyoxyethylenyl
groups of the type ~-CH,-CH2(OCH,CH,), where n = from 1 to about 40,

R; = alkyl groups containing from 1 to about 24 carbon atoms, aryl groups
containing up to about 24 carbon atoms, and polyoxyethylenyl groups of the
type -CH,-CH,(OCH,CHy), where n = from 1 to about 40,

R, = alkyl groups containing from 1 to about 24 carbon atoms, aryl groups
containing up to about 24 carbon atoms, and polyoxyethylenyl groups of the
type -CH,-CH,(OCH,CHy),, where n = from 1 to about 40, and

R3; = H or CHs.

Where desired, the -NR R, moiety in Structure A may be replaced by a nitrogen-containing

heterocyclic ring such as morpholines, pyrrolidines, piperadines, piperazines, pyridines, and
the like where the attachment to X can be through the N atom or at other locations on the
heterocyclic ring.

Preferred acrylates of alcohols containing at least one tertiary amino group which are
suitable for use in the present invention include dimethylaminoethyl acrylate,
diethylaminoethyl acrylate, pyrrolidinoethyl acrylate, t-butylaminoethyl acrylate,
morpholinoethyl acrylate, (N-methylpiperazinyl)ethyl acrylate, polyoxyethylene(15)
cocoamine acrylate, dimethylaminophenethylacrylate, 2-pyridinethylacrylate,
dimethylaminoethyl methacrylate, diethylaminoethyl methacrylate, pyrrolidinoethyl
methacrylate, t-butylaminoethyl methacrylate, morpholinoethyl methacrylate, (N-
methylpiperazinyl)ethyl methacrylate,\ polyoxyethylene(15) cocoamine methacrylate,
dimethylaminophenethylmethacrylate, 2-pyridinethylmethacrylate, and combinations thereof.

Acrylamides of amines containing at least one tertiary amine group which are suitable
for use in the present invention include, but are not limited to, those compounds having the

chemical structure shown in Structure B below:

STRUCTURE B

O

X

R
N
R3 R4 R.1//

Where,

X = alkyl groups of from 2 to 4 carbon atoms, aryl groups, and polyoxyethylenyl
groups of the type -CHz-CHa(OCH,CHy), where n = from 1 to about 40,
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R; = alkyl groups containing from 1 to about 24 carbon atoms, aryl groups
containing up to about 24 carbon atoms, and polyoxyethylenyl groups of the
type -CH,-CH(OCH,CHy), where n = from 1 to about 40,

R, = alkyl groups containing from 1 to about 24 carbon atoms, aryl groups
containing up to about 24 carbon atoms, and polyoxyethylenyl groups of the
type -CH,-CH,(OCH,CHy), where n = from 1 to about 40,

R3= Hor CH3, and

R4 = H, alkyl groups containing from 1 to about 24 carbon atoms, aryl groups
containing up to about 24 carbon atoms, and polyoxyethylenyl groups of the
type -CH,-CH,(OCH,CH,),, where n = from 1 to about 40.

Where desired, the -NR; R, moiety in Structure B may be replaced by a nitrogen-containing
heterocyclic ring such as morpholines, pyrrolidines, piperadines piperazines, pyridines, and
the like where the attachment to X can be through the N atom or at other locations on the
heterocyclic ring.

Preferred acrylamides of amines containing at least one tertiary amine group which
are suitable for use in the present invention include dimethylaminoethylacrylamide,
dimethylaminopropylacrylamide, pyrrolidinoethylacrylamide, morpholinoethylacrylamide,
morpholinemethylacrylamide, (N-methylpiperazinyl)ethyl acrylamide,
dimethylaminophenethylacrylamide, dimethylaminoethylmethacrylamide,
dimethylaminopropylmethacrylamide, pyrrolidinoethylmethacrylamide,
morpholinoethylmethacrylamide, morpholinemethylmethacrylamide,
(N-methylpiperazinyl)ethyl methacrylamide, dimethylaminophenethylmethacrylamide,
1-methyl-4-acryloylpiperazines, and combinations thereof.

The polymeric shell component may comprise from about 10% to about 40% of the
total weight of the core-shell particle. It is preferred that the shell component constitute from
about 12% to about 30% of the total weight of the particle.

The dyes that are commonly employed in aqueous ink jet inks are anionic, containing
sulfonic acid groups. The cationic nature of the core-shell particle serves to fix such anionic
dyes. Where desired, the core-shell particle’s cationic nature may be increased by
incorporating ethylenically unsaturated monomer containing at least one quaternary
ammonium group in the production of the polymeric shell component. Where employed, it is
preferred that said ethylenically unsaturated monomer be a salt selected from the group
consisting of vinylbenzyltrimethylammonium salts, acryloyloxyethyltrimethylammonium
salts, acryloyloxyethyldiethylmethylammonium salts,
methacryloyloxyethyltrimethylammonium salts,
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methacryloyloxyethylbenzyldimethylammonium salts,
acryloyloxyethylbenzyldimethylammonium salts,
2-Hydroxy-3-methacryloyloxypropyltrimethylammonium salts, 2-Hydroxy-3-
acryloyloxypropyltrimethylammonium salts, methacrylamidopropyltrimethylammonium
salts, and combinations thereof; wherein said salt contains at least one counter anion selected
from the group consisting of halides, sulfates, alkylsulfates, arylsulfates, and combinations
thereof. It is further preferred that the counter anion be a member selected from the group
consisting of chloride, bromide, methosulfate, sulfate, and combinations thereof.

The incorporation of a stabilizer in the free radical polymerization reaction results in
the stabilizer being covalently bonded to the polymeric shell component. Any ultraviolet
absorber, radical scavenger, antioxidant, or peroxide decomposer which contains at least one
ethylenically unsaturated group (thereby being capable of covalent bonding to the polymeric
shell component via free radical polymerization reaction) is suitable for use in the present
invention. Commonly known methods of producing such compounds containing at least one
ethylenically unsaturated group include acryloylation and reacting the compound to be
modified with a reactant that contains at least one acryloyl group (e.g., glycidyl
(meth)acrylate or isocyanatoethyl (meth)acrylate). Where an ultraviolet absorber is
employed as a stabilizer it is preferred that the absorber be a member selected from the group
consisting of hydroxyphenylbenzotriazoles containing at least one ethylenically unsaturated
group, hydroxybenzophenones containing at least one ethylenically unsaturated group,
porphines which have been modified to contain at least one ethylenically unsaturated group,
and combinations thereof, Where a radical scavenger is employed as a stabilizer it is
preferred that the scavenger be a member selected from the group consisting of
tetramethylpiperidine derivatives containing at least one ethylenically unsaturated group and
combinations thereof. Where an antioxidant is employed as a stabilizer it is preferred that the
antioxidant be a member selected from the group consisting of sterically-hindered phenols
containing at least one ethylenically unsaturated group, diarylamines containing at least one
ethylenically unsaturated group, and combinations thereof. Where a peroxide decomposer is
employed as a stabilizer it is preferred that the decomposer be a member selected from the
group consisting of triphenyl phosphites which have been modified to contain at least one
ethylenically unsaturated group, mercaptans which have been modifed to contain at least one
ethylenically unsaturated group, and combinations thereof. Suitable modified triphenyl
phosphites and modified mecaptans (such as modified thiodipropionic acids,

thiobenzimidazoles, bisaryldisulphides, and the like) may be produced by any method which
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results in the modified compound containing at least one ethylenically unsaturated group.
For example, triphenyl phosphite can be prepared with a combination of styryl phenol and
2,4-di-tertiary butyl phenol. Likewise, thiodipropionic acid can be reacted with glycidyl
methacrylate to produce the modified compound. The polymeric shell component does not
swell upon pH adjustment.

Where desired, the core-shell particle may comprise a plurality of shell components,
each disposed about the core component.

A catalytic amount of polymerization initiator is used in the free radical
polymerization reactions. The amount of initiator employed commonly comprises from
about 0.1% to about 3.0% (preferably from about 0.2% to about 2.0%) by weight of the total
mixture used to produce the respective polymeric component. Traditional polymerization
initiators (such as thermal initiators, redox initiators, and the like) are suitable for use in the
free radical polymerization reaction. Examples of suitable thermal initiators include, but are
not limited to, the following: hydrogen peroxide, t-butyl hydroperoxide, di-t-butyl peroxide,
benzoyl peroxide, benzoyl hydroperoxide, 2,4-dichlorobenzoyl peroxide, t-butyl peracetate,
azobisisobutyronitrile, isopropyl peroxycarbonate, and combinations thereof. Examples of
suitable redox initiators include, but are not limited to, the following: cumene
hydroperoxide-sodium metabisulfite, cumene hydroperoxide-iron (II) sulfate, and
combinations thereof. Preferred initiators include water-soluble azo compounds (such as V-
50 or VA-086 manufactured by Wako Chemicals).

While any free radical polymerization reaction is suitable for use in the present
invention, it is preferred to émploy either an emulsion polymerization reaction or a
suspension polymerization reaction. The use of an emulsion polymerization reaction is more
preferred.

Latexes suitable for use as ink jet receptive coatings in the present invention include
aqueous suspensions of cationic core-shell particles. It is preferred that such latexes have a
solids content in the range of about 20.0% to about 60.0%, with the more preferred range
being about 30.0% to about 45.0%.

The latexes of the present invention are excellent ink jet receptive coatings which
impart superior fade resistances. Such ink jet receptive coatings can be employed to produce
ink jet printable products via the process of coating a chosen substrate on at least one side
with the ink jet receptive coating. Substrates which are suitable for use in producing such ink
jet printable products include paper, paperboard, wood, plastic film, metal foil, textiles, and

the like. Where desired, any of the pigments traditionally used in ink jet receptive coatings
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can be employed in the coating provided that the pigments are compatible with a cationic
coating. Such pigments include, but are not limited to, the following: silica, alumina, plastic
pigments, calcium carbonate, kaolin clay, and combinations thereof.

The following examples are provided to further illustrate the present invention and are

not to be construed as limiting the invention in any manner.

EXAMPLE 1

A core-shell particle was prepared via the following method. A round-bottom flask
equipped with a thermometer, stirrer, and heating mantle was charged with 413.0 g of
deionized water, 30.0 g of ARQUAD® C-50 surfactant (a 50% solution of
dodecyltrimethylammonium chloride in isopropyl alcohol available from Akzo Nobel), 30.0
g of styrene, 1.6 g of methacryloyloxyethyltrimethylammonium chloride (METAC), and a
solution of 6.0 g of V-50 (an azo free radical initiator available from Wako Chemicals) in
15.0 g of deionized water. The mixture was heated to 60° C, and 169.5 g of styrene and 8.9 g
of METAC were added concurrently over a three-hour period. When the monomer feed was
complete, the temperature of the reaction was increased to 70°C and stirring was continued
for one hour. The polymer core component was cooled to 60°C, a solution of 1.8 g of V-50
(an azo free radical initiator available from Wako Chemicals) in 32.0 g of deionized water
was added, and an emulsion comprising 70.0 g of deionized water, 10.0 g of ARQUAD® C-
50 surfactant (a 50% solution of dodecyltrimethylammdnium chloride in isopropyl alcohol
available from Akzo Nobel), 13.5 g of METAC, and 4.5 g of TINUVIN® 796 (an
ethylenically unsaturated hydroxyphenylbenzoltriazole ultraviolet absorber available from
Ciba Speciality Chemicals) dissolved in 72.0 g of styrene was added over a one-hour period.
When the feed was complete, the temperature of the reaction was increased to 70°C and
stirring was continued for one hour. After this period the temperature was raised to 85°C,
0.45 g of t-butyl hydroperoxide and a solution of 0.88 g of isoascorbic acid in 10.0 g of
deionized water was added, and stirring was continued for a two-hour period to scavenge any
residual monomer. The resulting latex comprising the aqueous suspension of core-shell
particles had a solids content of around 40%, a viscosity of 215 cP, a pH of 7.6, and an

average particle size of 58 nm.
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EXAMPLE 2

A core-shell particle was prepared via the following method. A round-bottom flask
equipped with a thermometer, stirrer, and heating mantle was charged with 410.0 g of
deionized water, 30.0 g of ARQUAD® C-50 surfactant (a 50% solution of
dodecyltrimethylammonium chloride in isopropyl alcohol available from Akzo Nobel), 19.0
g of styrene, 9.5 g of butyl acrylate, 2.4 g of METAC, and a solution of 6.0 g of V-50 (an azo
free radical initiator available from Wako Chemicals) in 15.0 g of deionized water. The
mixture was heated to 60° C, and 107.0 g of styrene, 53.5 g of butyl acrylate, and 13.4 g of
METAC were added concurrently over a three-hour period. When the monomer feed was
complete, the temperature of the reaction was increased to 70°C and stirring was continued
for one hour. The polymer core component was cooled to 60°C, a solutioﬁ of 1.8 gof V-50
(an azo free radical initiator available from Wako Chemicals) in 32.0 g of deionized water
was added, and an emulsion comprising 70.0 g of deionized water, 10.0 g of ARQUAD® C-
50 surfactant (a 50% solution of dodecyltrimethylammonium chloride in isopropyl alcohol
available from Akzo Nobel), 27.0 g of butyl acrylate, and 6.3 g of TINUVIN® 796 (an
ethylenically unsaturated hydroxyphenylbenzoltriazole available from Ciba Speciality
Chemicals) dissolved in 56.7 g of styrene was added over a one-hour period. When the feed
was complete, the temperature of the reaction was increased to 70°C and stirring was
continued for one hour. After this period the temperature was raised to 85°C, 0.45 g of t-
butyl hydroperoxide and a solution of 0.88 g of isoascorbic acid in 10.0 g of deionized water
was added, and stirting was continued for a two-hour period to scavenge any residual

monomer and to produce the core-shell particle composition.

EXAMPLE 3

A core-shell particle was prepared via the following method. A round-bottom flask
equipped with a thermometer, stirrer, and heating mantle was charged with 415.0 g of
deionized water, 30.0 g of ARQUAD® C-50 surfactant (a 50% solution of
dodecyltrimethylammonium chloride in isopropyl alcohol available from Akzo Nobel), 27.0
g of styrene, 3.5 g of METAC, and a solution of 6.0 g of V-50 (an azo free radical initiator
available from Wako Chemicals) in 15.0 g of deionized water. The mixture was heated to
60° C, and 151.0 of styrene and 20.1 g of METAC were added concurrently over a three-hour
period. When the monomer feed was complete, the temperature of the reaction was increased

to 70°C and stirring was continued for one hour. The polymer core component was cooled to
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60°C, a solution of 1.8 g of V-50 (an azo free radical initiator available from Wako
Chemicals) in 32.0 g of deionized water was added, and an emulsion comprising 70.0 g of
deionized water, 10.0 g of ARQUAD® C-50 surfactant (a 50% solution of
dodecyltrimethylammonium chloride in isopropyl alcohol available from Akzo Nobel), 10.0
g of METAC, and 6.3 g of TINUVIN® 796 (an ethylenically unsaturated
hydroxyphenylbenzoltriazole available from Ciba Speciality Chemicals) dissolved in 69.0 g
of styrene was added over a one-hour period. When the feed was complete, the temperature
of the reaction was increased to 70°C and stirring was continued for one hour. After this
period the temperature was raised to 85°C, 0.45 g of t-butyl hydroperoxide and a solution of
0.88 Ag of isoascorbic acid in 10.0 g of deionized water was added, and stirring was continued
for a two-hour period to scavenge any residual monomer and to produce the core-shell

particle composition.

EXAMPLE 4

A core-shell particle was prepared via the following method. A round-bottom flask
equipped with a thermometer, stirrer, and heating mantle was charged with 413.0 g of
deionized water, 30.0 g of ARQUAD® C-50 surfactant (a 50% solution of
dodecyltrimethylammonium chloride in isopropyl alcohol available from Akzo Nobel), 17.3
g of styrene, 9.5 g of butyl acrylate, 3.5 g of METAC, and a solution of 6.0 g of V-50 (an azo
free radical initiator available from Wako Chemicals) in 15.0 g of deionized water. The
mixture was heated to 60° C, and 98.0 g of styrene, 53.5 g of butyl acrylate, and 20.0 g of
METAC were added concurrently over a three-hour period. When the monomer feed was
complete, the temperature of the reaction was increased to 70°C and stirring was continued
for one hour. The polymer core component was cooled to 60°C, a solution of 1.8 g of V-50
(an azo free radical initiator available from Wako Chemicals) in 32.0 g of deionized water
was added, and an emulsion comprising 70.0 g of deionized water, 10.0 g of ARQUAD® C-
50 surfactant (a 50% solution of dodecyltrimethylammonium chloride in isopropyl alcohol
available from Akzo Nobel), 27.0 g of butyl acrylate, and 11.0 g of TINUVIN® 796 (a
ethylenically unsaturated hydroxyphenylbenzoltriazole available from Ciba Speciality
Chemicals) dissolved in 52.0 g of styrene was added over a one-hour period. When the feed
was complete, the temperature of the reaction was increased to 70°C and stirring was
continued for one hour. After this period the temperature was raised to 85°C, 0.45 g of t-

butyl hydroperoxide and a solution of 0.88 g of isoascorbic acid in 10.0 g of deionized water
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was added, and stirring was continued for a two-hour period to scavenge any residual

monomer and to produce the core-shell particle composition.

EXAMPLE 5

A core-shell particle can be prepared via the following method. A round-bottom flask
equipped with a thermometer, stirrer, and heating mantle is charged with 415.0 g of deionized
water, 30.0 g of ARQUAD® C-50 surfactant (a 50% solution of dodecyltrimethylammonium
chloride in isopropyl alcohol available from Akzo Nobel), 30.0 g of styrene, 1.7 g of
METAC, and a solution of 6.0 g of V-50 (an azo free radical initiator available from Wako
Chemicals) in 15.0 g of deionized water. The mixture is heated to 60° C, and 169.5 g of
styrene and 9.0 g of METAC are added concurrently over a three-hour period. When the
monomer feed is complete, the temperature of the reaction is increased to 70°C and stirring is
continued for one hour. The polymer core component is cooled to 60°C, a solutionof 1.8 g
of V-50 (an azo free radical initiator available from Wako Chemicals) in 32.0 g of deionized
water is added, and an emulsion comprising 70.0 g of deionized water, 10.0 g of ARQUAD®
C-50 surfactant (a 50% solution of dodecyltrimethylammonium chloride in isopropyl alcohol
available from Akzo Nobel), 13.4 g of METAC, and 4.6 g of 1,2,2,6,6-
pentamethylpiperidine-4-ol that has been reacted with isocyanatoethyl acrylate in order to
produce a monomer containing an ethylenically unsaturated group and dissolved in 72.0 g of
styrene is added over a one-hour period. When the feed is complete, the temperature of the
reaction is increased to 70°C and stirring is continued for one hour. After this period 0.8 g of
VA-86 (an azo free radical initiator available from Wako Chemicals) in 10.0 g of deionized
water is added, the temperature is raised to 85°C, and stirring was continued for a two-hour

period to scavenge any residual monomer.

EXAMPLE 6

A core-shell particle can be prepared via the following method. A round-bottom flask
equipped with a thermometer, stirrer, and heating mantle is charged with 410.0 g of deionized
water, 30.0 g of ARQUAD® C-50 surfactant (a 50% solution of dodecyltrimethylammonium
chloride in isopropyl alcohol available from Akzo Nobel), 19.0 g of styrene, 9.6 g of butyl
acrylate, 2.5 g of METAC, and a solution of 6.0 g of V-50 (an azo free radical initiator
available from Wako Chemicals) in 15.0 g of deionized water. The mixture is heated to 60°
C, and 107.0 g of styrene, 53.4 g of butyl acrylate, and 13.3 g of METAC are added
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concurrently over a three-hour period. When the monomer feed is complete, the temperature
of the reaction is increased to 70°C and stirring was continued for one hour. The polymer
core component is cooled to 60°C, a solution of 1.8 g of V-50 (an azo free radical initiator
available from Wako Chemicals) in 32.0 g of deionized water is added, and an emulsion
comprising 70.0 g of deionized water, 10.0 g of ARQUAD® C-50 surfactant (a 50% solution
of dodecyltrimethylammonium chloride in isopropyl alcohol available from Akzo Nobel),
27.0 g of butyl acrylate, and 6.3 g of 2,6-tert.butyl-4-aminophenol that has been acryloylated
to form an acrylamide containing an ethylenically unsaturated group and dissolved in 56.7 g
of styrene is added over a one-hour period. When the feed is complete, the temperature of
the reaction is increased to 70°C and stirring is continued for one hour. After this period 0.8
g of VA-86 (an azo free radical initiator available from Wako Chemicals) in 10.0 g of
deionized water is added, the temperature is raised to 85°C, and stirring was continued for a

two-hour period to scavenge any residual monomer.

EXAMPLE 7

An ink jet receptive coating was produced using the cationic core shell particle latex
of Example 1 via the following method. On a dry basis 60 parts of the latex of Example 1
was blended with 20 parts of SYLOJET® 703 (a silica pigment available from W. R. Grace
& Co.) and 10 parts of AIRVOL® 205 (a polyvinyl alcohol binder available from Air
Products and Chemicals, Inc.). For control purposes, an ink jet receptive coating was
prepared utilizing the process of Example 1 except that the ultraviolet absorber was omitted.

The stabilizer-containing ink jet receptive coating and the control coating were each
applied to sheets of silca-coated base paper using a No. 12 wire-wound rod. The coated
sheets were air dried for 15 minutes, and test prints were made on the dried sheets using solid
RGBCMYXK color patches via a Hewlett Packard 952 ink jet printer. Printed samples were
passed 12, 24, and 36 times at 18 feet per minute through a Fusion Systems UV curing
machine with a medium pressure mercury lamp. Color densities were measured after each
interval. The stabilizer-containing ink jet receptive coatings exhibited superior fade

resistances when compared to the control coatings.

EXAMPLE 8
An ink jet receptive coating was produced using the cationic core shell particle latex

of Example 2 via the following method. On a dry basis 60 parts of the latex of Example 2
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was blended with 20 parts of SYLOJET® 703 (a silica pigment available from W. R. Grace
& Co.) and 10 parts of AIRVOL® 205 (a polyvinyl alcohol binder available from Air
Products and Chemicals, Inc.). Subsequently, a 25% isopropyl alcohol solution of
TINUVIN® 292 (a radical scavenger available from Ciba Speciality Chemicals) was added at
0.3 % by weight of the coating. For comparison purposes, an ink jet receptive coating was
prepared utilizing the process of Example 2 except that the stabilizer was omitted.
Subsequently, a 25% isopropyl alcohol solution of TINUVIN® 292 (a radical scavenger
available from Ciba Speciality Chemicals) was added at 0.3 % by weight of the coating.
The stabilizer-containing ink jet receptive coating and the control coating were each applied
to sheets 6f silca-coated base paper using a No. 12 wire-wound rod. The coated sheets were
air dried for 15 minutes, and test prints were made on the dried sheets using solid
RGBCMYK color patches via a Hewlett Packard 952 ink jet printer. Printed samples were
passed 12, 24, and 36 times at 18 feet per minute through a Fusion Systems UV curing
machine with a medium pressure mercury lamp. Color densities were measured after each
interval. The stabilizer-containing ink jet receptive coatings exhibited superior fade

resistances when compared to the control coatings.

EXAMPLE 9

A core-shell particle was prepared via the following method. A round-bottom flask
equipped with a thermometer, stirrer, and heating mantle was charged with 413.0 g of
deionized water, 30.0 g of ARQUAD® C-50 surfactant (a 50% solution of
dodecyltrimethylammonium chloride in isopropyl alcohol available from Akzo Nobel), 14.0
g of styrene, 7.0 g of dimethylaminoethylmethacrylate (DMAEMA) 6.0 g of butylacrylate,
5.0 g of methacryloyloxyethyltrimethylammonium chloride (METAC), and a solution of 6.0
g of V-50 (an azo free radical initiator available from Wako Chemicals) in 15.0 g of
deionized water. The mixture was heated to 60° C, then 26.0 g of METAC and a solution of
79.0 g of styrene, 39.0 g DMAEMA, and 34.0 g of butylacrylate were added concurrently
over a three-hour period.

When the monomer feed was completed, the temperature of the reaction was
increased to 70°C and stirring was continued for one hour. The polymer core component was
cooled to 60°C, and a solution of 1.8 g of V-50 (an azo free radical initiator available from
Wako Chemicals) in 32.0 g of deionized water, 10.0 g of ARQUAD® C-50 surfactant (a

50% solution of dodecyltrimethylammonium chloride in isopropyl alcohol available from
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Akzo Nobel), and 70.0 g of deionized water was added. Subsequently, 27.0 g of
butylacrylate and a solution of 11.0 g of TINUVIN® 796 (an ethylenically unsaturated
hydroxyphenylbenzoltriazole ultraviolet absorber available from Ciba Specialty Chemicals)
dissolved in a mixture of 52.0 g styrene were added over a one-hour period. When the feed
was completed, the temperature of the reaction was increased to 70°C and stirring was
continued for one hour. After this period the temperature was raised to 85°C, 0.45 g of t-
butyl hydroperoxide and a solution of 0.88 g of isoascorbic acid in 10.0 g of deionized water
was added, and stirring was continued for a two-hour period to scavenge any residual
monomer. The resulting latex comprising the aqueous suspension of core-shell particles had
a solids content of around 40%, a viscosity of 140 cP, and a pH of 8 and an average particle
size of 66 nm.

An ink jet receptive coating (“Coating No. 1) was produced via the following
method. On a dry basis 60 parts of the latex of Example 9 was blended with 20 parts of
SYLOJET® 703 (a silica pigment available from W. R. Grace & Co.) and 10 parts of
AIRVOL® 205 (a polyvinyl alcohol binder available from Air Products and Chemicals, Inc.).

EXAMPLE 10

For comparison purposes, a core-shell particle having an amine-containing
ethylenically unsaturated monomer in both the core and the shell of the particle was prepared
via the following method. A round-bottom flask equipped with a thermometer, stirrer, and
heating mantle was charged with 413.0 g of deionized water, 30.0 g of ARQUAD® C-50
surfactant (a 50% solution of dodecyltrimethylammonium chloride in isopropyl alcohol
available from Akzo Nobel), 19.0 g of styrene, 8.0 g of dimethylaminoethylmethacrylate
(DMAEMA) 1.6 g of butylacrylate, 5.0 g of methacryloyloxyethyltrimethylammonium
chloride (METAC), and a solution of 6.0 g of V-50 (an azo free radical initiator available
from Wako Chemicals) in 15.0 g of deionized water. The mixture was heated to 60° C, then
21.0 g of METAC and a solution of 107.0 g of styrene, 45.0 g DMAEMA, and 5.5 g of
butylacrylate were added concurrently over a three-hour period.

When the monomer feed was completed, the temperature of the reaction was
increased to 70°C and stirring was continued for one hour. The polymer core component was
cooled to 60°C, and a solution of 1.8 g of V-50 (an azo free radical initiator available from
Wako Chemicals) in 32.0 g of deionized water, 10.0 g of ARQUAD® C-50 surfactant (a

50% solution of dodecyltrimethylammonium chloride in isopropyl alcohol available from
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Akzo Nobel), 70.0 g of deionized water was added. Subsequently, 13.0 g of METAC, 21.0 g
DMAEMA, and a solution of 6.3 g of TINUVIN® 796 (an ethylenically unsaturated
hydroxyphenylbenzoltriazole ultraviolet absorber available from Ciba Specialty Chemicals)
dissolved in a mixture of 54.0 g styrene were added over a one-hour period. When the feed
was completed, the temperature of the reaction was increased to 70°C and stirring was
continued for one hour. After this period the temperature was raised to 85°C, 0.45 g of t-
butyl hydroperoxide and a solution of 0.88 g of isoascorbic acid in 10.0 g of deionized water
was added, and stirring was continued for a two-hour period to scavenge any residual
monomer. The resulting latex (“Latex No. 2”) comprising the aqueous suspension of core-
shell particles had a solids content of around 40%, a viscosity of 140 cP, a pH of 8.1, and an
average particle size of 52 nm.

An ink jet receptive coating (“Control Coating No. 2”) was produced via the
following method. On a dry basis 60 parts of the latex of Example 9 was blended with 20
parts of SYLOJET® 703 (a silica pigment available from W. R. Grace & Co.) and 10 parts of
AIRVOL® 205 (a polyvinyl alcohol binder available from Air Products and Chemicals, Inc.).

Coating No. 1 (Example 9) and Control Coating No. 2 were each applied to sheets of
silca-coated base paper using a No. 12 wire-wound rod. The coated sheets were air dried for
15 minutes, and test prints were made on the dried sheets using solid RGBCMYK color
patches via a Hewlett Packard 952 ink jet printer. Printed samples were passed 12, 24, and
36 times at 18 feet per minute through a Fusion Systems UV curing machine with a medium
pressure mercury lamp, and color densities were measured after each interval. Coating No. 1

exhibited superior fade resistances when compared to Control Coating No. 2.

EXAMPLE 11

For comparison purposes, a core-shell particle that did not contain an amine-
containing ethylenically unsaturated monomer in either the core or the shell of the particle
was prepared via the following method. A round-bottom flask equipped with a thermometer,
stirrer, and heating mantle was charged with 413.0 g of deionized water, 30.0 g of
ARQUAD® C-50 surfactant (a 50% solution of dodecyltrimethylammonium chloride in
isopropyl alcohol available from Akzo Nobel), 19.0 g of styrene, 9.5 g of butylacrylate, 3.0 g
of methacryloyloxyethyltrimethylammonium chloride (METAC), and a solution of 6.0 g of
V-50 (an azo free radical initiator available from Wako Chemicals) in 15.0 g of deionized

water. The mixture was heated to 60° C, then 18.0 g of METAC and a solution of 107.0 g of
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styrene and 53.5 g of butylacrylate were added concurrently over a three-hour period. When
the monomer feed was completed, the temperature of the reaction was increased to 70°C and
stirring was continued for one hour. The polymer core component was cooled to 60°C, and a
solution of 1.8 g of V-50 (an azo free radical initiator available from Wako Chemicals) in
32.0 g of deionized water, 10.0 g of ARQUAD® C-50 surfactant (a 50% solution of
dodecyltrimethylammonium chloride in isopropyl alcohol available from Akzo Nobel), and
70.0 g of deionized water were added. Subsequently, 13.0 gof METAC, 27.0 g
butylacrylate, and a solution of 6.3 g of TINUVIN® 796 (an ethylenically unsaturated
hydroxyphenylbenzoltriazole ultraviolet absorber available from Ciba Specialty Chemicals)
dissolved in a mixture of 57.0 g styrene were added over a one-hour period. When the feed
was completed, the temperature of the reaction was increased to 70°C and stirring was
continued for one hour. After this period the temperature was raised to 85°C, 0.45 g of t-
butyl hydroperoxide and a solution of 0.88 g of isoascorbic acid in 10.0 g of deionized water
was added, and stirring was continued for a two-hour period to scavenge any residual
monomer. The resulting latex comprising the aqueous suspension of core-shell particles had
a solids content of around 40%, a viscosity of 140 cP, and a pH of 8. And an average particle
size of 60 nm.

An ink jet receptive coating (“Control Coating No. 3”) was produced via the
following method. On a dry basis 60 parts of the latex of Example 1 was blended with 20
parts of SYLOJET® 703 (a silica pigment available from W. R. Grace & Co.) and 10 parts of
AIRVOL® 205 (a polyvinyl alcohol binder available from Air Products and Chemicals, Inc.).

Coating No. 1 (Example 11) and Control Coating No. 3 were each applied to sheets of
silca-coated base paper using a No. 12 wire-wound rod. The coated sheets were air dried for
15 minutes, and test prints were made on the dried sheets using solid RGBCMYK color
patches via a Hewlett Packard 952 ink jet printer. Printed samples were passed 12, 24, and
36 times at 18 feet per minute through a Fusion Systems UV curing machine with a medium
pressure mercury lamp, and color densities were measured after each interval. Coating No. 1
exhibited superior film-forming characteristics and fad/e resistances when compared to

Control Coating No. 3.

EXAMPLE 12
A core-shell particle can be prepared via the following method. A round-bottom flask

equipped with a thermometer, stirrer, and heating mantle is charged with 413.0 g of deionized
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water, 30.0 g of ARQUAD® C-50 surfactant (a 50% solution of dodecyltrimethylammonium
chloride in isopropyl alcohol available from Akzo Nobel), 14.0 g of styrene, 7.0 g of
morpholinoethylmethacrylate, 6.0 g of butylacrylate, 5.0 g of
methacryloyloxyethyltrimethylammonium chloride (METAC), and a solution of 6.0 g of V-
50 (an azo free radical initiator available from Wako Chemicals) in 15.0 g of deionized water.
The mixture is heated to 60° C, then 26.0 g of METAC and a solution of 79.0 g of styrene,
39.0 g morpholinoethylmethacrylate, and 34.0 g of butylacrylate are added concurrently over
a three-hour period.

When the monomer feed is completed, the temperature of the reaction is increased to
70°C and stirring is continued for one hour. The polymer core component is cooled to 60°C,
and a solution of 1.8 g of V-50 (an azo free radical initiator available from Wako Chemicals)
in 32.0 g of deionized water is added, 10.0 g of ARQUAD® C-50 surfactant (a 50% solution
of dodecyltrimethylammonium chloride in isopropyl alcohol available from Akzo Nobel),
and 70.0 g of deionized water is added. Subsequently, 27 g of butylacrylate and a solution of
11.0 g of TINUVIN® 796 (an ethylenically unsaturated hydroxyphenylbenzoltriazole
ultraviolet absorber available from Ciba Specialty Chemicals) dissolved in a mixture of 52.0
g styrene is added over a one-hour period. When the feed is completed, the temperature of
the reaction is increased to 70°C and stirring is continued for one hour. After this period the
temperature is raised to 85°C, 0.45 g of t-butyl hydroperoxide and a solution of 0.88 g of
isoascorbic acid in 10.0 g of deionized water is added, and stirring is continued for a two-

hour period to produce a latex comprising an aqueous suspension of core-shell particles.

EXAMPLE 13

A core-shell particle can be prepared via the following method. A round-bottom flask
equipped with a thermometer, stirrer, and heating mantle is charged with 413.0 g of deionized
water, 30.0 g of ARQUAD® C-50 surfactant (a 50% solution of dodecyltrimethylammonium
chloride in isopropy! alcohol available from Akzo Nobel), 14.0 g of styrene, 7.0 g of 2-
pyridinethylmethacrylate, 6.0 g of butylacrylate, 5.0 g of
methacryloyloxyethyltrimethylammonium chloride (METAC), and a solution of 6.0 g of V-
50 (an azo free radical initiator available from Wako Chemicals) in 15.0 g of deionized water.
The mixture is heated to 60° C, then 26.0 g of METAC and a solution of 79.0 g of styrene,
39.0 g of 2-pyridinethylmethacrylate and 34.0 g of butylacrylate are added concurrently over

a three-hour period.
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When the monomer feed is completed, the temperature of the reaction is increased to
70°C and stirring is continued for one hour. The polymer core component is cooled to 60°C,
and a solution of 1.8 g of V-50 (an azo free radical initiator available from Wako Chemicals)
in 32.0 g of deionized water, 10.0 g of ARQUAD® C-50 surfactant (a 50% solution of
dodecyltrimethylammonium chloride in isopropyl alcohol available from Akzo Nobel), and
70.0 g of deionized water is added. Subsequently, 27.0 g of butylacrylate and a solution of
11.0 g of TINUVIN® 796 (an ethylenically unsaturated hydroxyphenylbenzoltriazole
ultraviolet absorber available from Ciba Specialty Chemicals) dissolved in a mixture of 52.0
g styrene are added over a one-hour period. When the feed is completed, the temperature of
the reaction is increased to 70°C and stirring is continued for one hour. After this period the
temperature is raised to 85°C, 0.45 g of t-butyl hydroperoxide and a solution of 0.88 g of
isoascorbic acid in 10.0 g of deionized water is added, and stirring is continued for a two-

hour period to produce a latex comprising an aqueous suspension of core-shell particles.

EXAMPLE 14

A core-shell particle can be prepared via the following method. A round-bottom flask
equipped with a thermometer, stirrer, and heating mantle is charged with 413.0 g of deionized
water, 30.0 g of ARQUAD® C-50 surfactant (a 50% solution of dodecyltrimethylammonium
chloride in isopropyl alcohol available from Akzo Nobel), 14.0 g of styrene, 7.0 g of
pyrrolidinoethyl acrylamide, 6.0 g of butylacrylate, 5.0 g of
methacryloyloxyethyltrimethylammonium chloride (METAC), and a solution of 6.0 g of V-
50 (an azo free radical initiator available from Wako Chemicals) in 15.0 g of deionized water.
The mixture is heated to 60° C, and 34.0 g of butylacrylate, 26.0 g of METAC, and a solution
0f 79.0 g of styrene, 39.0 g of pyrrolidinoethyl acrylamide are added concurrently over a
three-hour period.

When the monomer feed is completed, the temperature of the reaction is increased to
70°C and stirring is continued for one hour. The polymer core component is cooled to 60°C,
and a solution of 1.8 g of V-50 (an azo free radical initiator available from Wako Chemicals)
in 32.0 g of deionized water, 10.0 g of ARQUAD® C-50 surfactant (a 50% solution of
dodecyltrimethylammonium chloride in isopropyl alcohol available from Akzo Nobel), and
70.0 g of deionized water is added. Subsequently, 27.0 g of butylacrylate and a solution of
11.0 g of TINUVIN® 796 (an ethylenically unsaturated hydroxyphenylbenzoltriazole

ultraviolet absorber available from Ciba Specialty Chemicals) dissolved in a mixture of 52.0
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g styrene are added over a one-hour period. When the feed is completed, the temperature of
the reaction is increased to 70°C and stirring is continued for one hour. After this period the
temperature is raised to 85°C, 0.45 g of t-butyl hydroperoxide and a solution of 0.88 g of
isoascorbic acid in 10.0 g of deionized water is added, and stirring is continued for a two-

hour period to produce a latex comprising an aqueous suspension of core-shell particles.

EXAMPLE 15

A core-shell particle can be prepared via the following method. A round-bottom flask
equipped with a thermometer, stirrer, and heating mantle is charged with 413.0 g of deionized
water, 30.0 g of ARQUAD® C-50 surfactant (a 50% solution of dodecyltrimethylammonium
chloride in isopropyl alcohol available from Akzo Nobel), 14.0 g of styrene, 7.0 g of
polyoxyethylene(15) cocoamine acrylate, 6.0 g of butylacrylate, 5.0 g of
methacryloyloxyethyltrimethylammonium chloride (METAC), and a solution of 6.0 g of V-
50 (an azo free radical initiator available from Wako Chemicals) in 15.0 g of deionized water.
The mixture is heated to 60° C, then 26.0 g of METAC and a solution of 79.0 g of styrene,
39.0 g of polyoxyethylene(15) cocoamine acrylate and 34.0 g of butylacrylate are added
concurrently over a three-hour period.

When the monomer feed is completed, the temperature of the reaction is increased to
70°C and stirring is continued for one hour. The polymer core component is cooled to 60°C,
and a solution of 1.8 g of V-50 (an azo free radical initiator available from Wako Chemicals)
in 32.0 g of deionized water, 10.0 g of ARQUAD® C-50 surfactant (a 50% solution of
dodecyltrimethylammonium chloride in isopropyl alcohol available from Akzo Nobel), and
70.0 g of deionized water are added. Subsequently, 27.0 g of butylacrylate and a solution of
11.0 g of TINUVIN® 796 (an ethylenically unsaturated hydroxyphenylbenzoltriazole
ultraviolet absorber available from Ciba Specialty Chemicals) dissolved in a mixture of 52.0
g styrene are added over a one-hour period. When the feed is completed, the temperature of
the reaction is increased to 70°C and stirring is continued for one hour. After this period the
temperature is raised to 85°C, 0.45 g of t-butyl hydroperoxide and a solution of 0.88 g of
isoascorbic acid in 10.0 g of deionized water is added, and stirring is continued for a two-
hour period to produce a latex comprising an aqueous suspension of core-shell particles.

Many modifications and variations of the present invention will be apparent to one of

ordinary skill in the art in light of the above teachings. It is therefore understood that the



WO 03/097709 25 PCT/US03/15721

scope of the invention is not to be limited by the foregoing description, but rather is to be

defined by the claims appended hereto.
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CLAIMS
L. A cationic core-shell particle suitable for use in formulating ink jet receptive coatings
comprising: '

(A) apolymeric core component, said core component comprising the free radical

B)

polymerization reaction product of a mixture comprising:

(1) about 45.0% to about 99.5% by total weight of the monomer mixture of a

@

G)

4)

member selected from the group consisting of acrylic esters of alcohols
containing from 1 to 22 carbon atoms, methacrylic esters of alcohols
containing from 1 to 22 carbon atoms, styrene, substituted styrenes,
acrylonitrile, methacrylonitrile, vinyl chloride, vinylidene chloride, vinyl
ethers, vinyl esters, N-vinyl amides, acrylamides, methacrylamides, and
combinations thereof;,

about 0.5% to about 30.0% by total weight of the monomer mixture of a
member selected from the group consisting of ethylenically unsaturated
monomers containing at least one quaternary ammonium group and
combinations thereof;,

up to about 35.0% by total weight of the monomer mixture of a member
selected from the group consisting of amine-containing ethylenically
unsaturated monomers and combinations thereof; and

a catalytic amount of polymerization initiator; and

a polymeric shell component disposed generally about said core componént, said

shell component comprising the free radical polymerization reaction product of a

mixture comprising:

(M

@

about 70.0% to about 99.5.% by total weight of the monomer mixture of a
member selected from the group consisting of acrylic esters of alcohols
containing from 1 to 22 carbon atoms, methacrylic esters of alcohols
containing from 1 to 22 carbon atoms, styrene, substituted styrenes,
acrylonitrile, methacrylonitrile, vinyl chloride, vinylidene chloride, vinyl
ethers, vinyl esters, N-vinyl amides, acrylamides, methacrylamides, and
combinations thereof;

up to about 29.5% by total weight of the monomer mixture of a member

selected from the group consisting of ethylenically unsaturated monomers
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containing at least one quaternary ammonium group and combinations
thereof;

(3) about 0.5% to about 30.0% by total weight of the monomer mixture of
stabilizer selected from the group consisting of ultraviolet absorbers which
contain at least one ethylenically unsaturated group, radical scavengers
which contain at least one ethylenically unsaturated group, antioxidants
which contain at least one ethylenically unsaturated group, peroxide
decomposers which contain at least one e.'thylenically unsaturated group, and
combinations thereof; and

(4) a catalytic amount of polymerization initiator; and wherein said stabilizer is

covalently bound to said shell component.

2. The core-shell particle of claim 1, said core component comprising the free radical
polymerization reaction product of a mixture comprising:

(1) about 80.0% to about 99.5% by total weight of the monomer mixture of a
member selected from the group consisting of acrylic esters of alcohols
containing from 1 to 22 carbon atoms, methacrylic esters of alcohols
containing from 1 to 22 carbon atoms, styrene, substituted styrenes,
acrylonitrile, methacrylonitrile, vinyl chloride, vinylidene chloride, vinyl
ethers, vinyl esters, N-vinyl amides, acrylamides, methacrylamides, and
combinations thereof;

(2) about 0.5% to about 20.0% by total weight of the monomer mixture of a
member selected from the group consisting of ethylenically unsaturated
monomers containing at least one quaternary ammonium group and
combinations thereof; and

(3) acatalytic amount of polymerization initiator.

3. The core-shell particle of claim 2 which comprises:
(A) apolymeric core component, said core component comprising the free radical
polymerization reaction product of a mixture comprising:
(1) about 85.0% to about 95.0% by total weight of the monomer mixture of a
member selected from the group consisting of acrylic esters of alcohols
containing from 1 to 22 carbon atoms, methacrylic esters of alcohols

containing from 1 to 22 carbon atoms, styrene, substituted styrenes,
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acrylonitrile, methacrylonitrile, vinyl chloride, vinyiidene chloride, vinyl
ethers, vinyl esters, N-vinyl amides, acrylamides, methacrylamides, and
combinations thereof;
about 5.0% to about 15.0% by total weight of the monomer mixture of a
member selected from the group consisting of ethylenically unsaturated
monomers containing at least one quaternary ammonium group and
combinations thereof; and

a catalytic amount of polymerization initiator; and

(B) apolymeric shell component disposed generally about said core component, said

shell component comprising the free radical polymerization reaction product of a

mixture comprising:

(1)

@

€)

@

about 80.0% to about 95.0% by total weight of the monomer mixture of a
member selected from the group consisting of acrylic esters of alcohols
containing from 1 to 22 carbon atoms, methacrylic esters of alcohols
containing from 1 to 22 carbon atoms, styrene, substituted styrenes,
acrylonitrile, methacrylonitrile, vinyl chloride, vinylidene chloride, vinyl
ethers, vinyl esters, N-vinyl amides, acrylamides, methacrylamides, and
combinations thereof;

up to about 15.0% by total weight of the monomer mixture of a member
selected from the group consisting of ethylenically unsaturated monomers
containing at least one quaternary ammonium group and combinations
thereof;

about 5.0% to about 20.0% by total weight of the monomer mixture of
stabilizer selected from the group consisting of ultraviolet absorbers which
contain at least one ethylenically unsaturated group, radical scavengers
which contain at least one ethylenically unsaturated group, antioxidants
which contain at least one ethylenically unsaturated group, peroxide
decomposers which contain at least one ethylenically unsaturated group, and
combinations thereof;, and

a catalytic amount of polymerization initiator; and wherein said stabilizer is

covalently bound to said shell component.
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4. The core-shell particle of claim 1, said core component comprising the free radical

polymerization reaction product of a mixture comprising:

(1

)

€)

)

about 45.0% to about 95.0% by total weight of the monomer mixture of a
member selected from the group consisting of acrylic esters of alcohols
containing from 1 to 22 carbon atoms, methacrylic esters of alcohols
containing from 1 to 22 carbon atoms, styrene, substituted styrenes,
acrylonitrile, methacrylonitrile, vinyl chloride, vinylidene chloride, vinyl
ethers, vinyl esters, N-vinyl amides, acrylamides, methacrylamides, and
combinations thereof;

about 0.5% to about 30.0% by total weight of the monomer mixture of a
member selected from the group consisting of ethylenically unsaturated
monomers containing at least one quaternary ammonium group and
combinations thereof;

about 4.5% to about 35.0% by total weight of the monomer mixture of a
member selected from the group consisting of amine-containing
ethylenically unsaturated monomers and combinations thereof; and

a catalytic amount of polymerization initiator.

5. The core-shell particle of claim 4 which comprises:

(A) apolymeric core component, said core component comprising the free radical

polymerization reaction product of a mixture comprising:

M

)

about 60.0% to about 70.0% by total weight of the monomer mixture of a
member selected from the group consisting of acrylic esters of alcohols
containing from 1 to 22 carbon atoms, methacrylic esters of alcohols
containing from 1 to 22 carbon atoms, styrene, substituted styrenes,
acrylonitrile, methacrylonitrile, vinyl chloride, vinylidene chloride, vinyl
ethers, vinyl esters, N-vinyl amides, acrylamides, methacrylamides, and
combinations thereof;,

about 10.0% to about 15.0% by total weight of the monomer mixture of a
member selected from the group consisting of ethylenically unsaturated
monomers containing at least one quaternary ammonium group and

combinations thereof;
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(3) about 20.0% to about 30.0% by total weight of the monomer mixture of a
member selected from the group consisting of amine-containing
ethylenically unsaturated monomers and combinations thereof; and

(4) a catalytic amount of polymerization initiator; and

(B) apolymeric shell component disposed generally about said core component, said

shell component comprising the free radical polymerization reaction product of a

mixture comprising:

(1) about 80.0% to about 95.0% by total weight of the monomer mixture of a
member selected from the group consisting of acrylic esters of alcohols
containing from 1 to 22 carbon atoms, methacrylic esters of alcohols
containing from 1 to 22 carbon atoms, styrene, substituted styrenes,
acrylonitrile, methacrylonitrile, vinyl chloride, vinylidene chloride, vinyl
ethers, vinyl esters, N-vinyl amides, acrylamides, methacrylamides, and
combinations thereof;

(2) up to about 15.0% by total weight of the monomer mixture of a member
selected from the group consisting of ethylenically unsaturated monomers
containing at least one quaternary ammonium group and combinations
thereof;

(3) about 5.0% to about 20.0% by total weight of the monomer mixture of
stabilizer selected from the group consisting of ultraviolet absorbers which
contain at least one ethylenically unsaturated group, radical scavengers
which contain at least one ethylenically unsaturated group, antioxidants
which contain at least one ethylenically unsaturated group, peroxide
decomposers which contain at least one ethylenically unsaturated group, and
combinations thereof; and

(4) a catalytic amount of polymerization initiator; and wherein said stabilizer is

covalently bound to said shell component.

6. The core-shell particle of claim 4 or claim 5 wherein the amine-containing
ethylenically unsaturated monomer is a member selected from the group consisting of
acrylates of alcohols that contain at least one tertiary amino group, acrylamides of amines
that contain at least one tertiary amine group, the condensation reaction product of maleic
anhydride and aminoethylpiperidine, 2-vinylpyridine, 4-vinylpyridine, and combinations
thereof.
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7. The core-shell particle of claim 6 wherein the acrylate of alcohols containing at least
one tertiary amino group is a member selected from the group consisting of
dimethylaminoethyl acrylate, diethylaminoethyl acrylate, pyrrolidinoethyl acrylate, t-
butylaminoethyl acrylate, morpholinoethyl acrylate, (N-methylpiperazinyl)ethyl acrylate,
polyoxyethylene(15) cocoamine acrylate, dimethylaminophenethylacrylate, 2-
pyridinethylacrylate, dimethylaminoethyl methacrylate, diethylaminoethyl methacrylate,
pyrrolidinoethyl methacrylate, t-butylaminoethyl methacrylate, morpholinoethyl ‘
methacrylate, (N-methylpiperazinyl)ethyl methacrylate, polyoxyethylene(15) cocoamine
methacrylate, dimethylaminophenethylmethacrylate, 2-pyridinethylmethacrylate, and

combinations thereof.

8. The core-shell particle of claim 6 wherein the acrylamide of amines containing at
least one tertiary amine group is a member selected from the group consisting of
dimethylaminoethylacrylamide, dimethylaminopropylacrylamide,
pyrrolidinoethylacrylamide, morpholinoethylacrylamide, morpholinemethylacrylamide, (N-
methylpiperazinyl)ethyl acrylamide, dimethylaminophenethylacrylamide,
dimethylaminoethylmethacrylamide, dimethylaminopropylmethacrylamide,
pyrrolidinoethylmethacrylamide, morpholinoethylmethacrylamide,
morpholinemethylmethacrylamide, (N-methylpiperazinyl)ethyl methacrylamide,
dimethylaminophenethylmethacrylamide, 1-methyl-4-acryloylpiperazines, and combinations

thereof.

9. The core-shell particle of any one of the preceding claims wherein said core

component constitutes from about 60% to about 90% of the total weight of said particle.

10.  The core-shell particle of claim 9 wherein said core component constitutes from about

70% to about 88% of the total weight of said particle.

11.  The core-shell particle of claim 9 wherein said shell component constitutes from

about 10% to about 40% of the total weight of said particle.

12.  The core-shell particle of claim 11 wherein said shell component constitutes from

about 12% to about 30% of the total weight of said particle.
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13. The core-shell particle of any one of the preceding claims wherein the ethylenically
unsaturated monomer containing at least one quaternary ammonium group is a salt selected
from the group consisting of vinylbenzyltrimethylammonium salts,
acryloyloxyethyltrimethylammonium salts, acryloyloxyethyldiethylmethylammonium salts,
methacryloyloxyethyltrimethylammonium salts,
methacryloyloxyethylbenzyldimethylammonium salts,
acryloyloxyethylbenzyldimethylammonium salts,
2-Hydroxy-3-methacryloyloxypropyltrimethylammonium salts, 2-Hydroxy-3-
acryloyloxypropyltrimethylammonium salts, methacrylamidopropyltrimethylammonium
salts, and combinations thereof; and wherein said salt contains at least one counter anion
selected from the group consisting of halides, sulfates, alkylsulfates, arylsulfates, and

combinations thereof,

14.  The core-shell particle of claim 13 wherein the counter anion is a member selected
from the group consisting of chloride, bromide, methosulfate, sulfate, and combinations

thereof.

15.  The core-shell particle of any one of the preceding claims wherein the polymerization
initiator comprises from about 0.1% to about 3.0% by total weight of the mixture employed
to produce said shell component and is a member selected from the group consisting of

thermal initiators, redox initiators, and combinations thereof.

16.  The core-shell particle of claim 15 wherein the polymerization initiator comprises
from about 0.2% to about 2.0% by total weight of the mixture employed to produce said shell
component and is a member selected from the group consisting of thermal initiators, redox

initiators, and combinations thereof,

17.  The core-shell particle of any one of the preceding claims wherein the ultraviolet
absorber is a member selected from the group consisting of hydroxyphenylbenzotrazoles
containing at least one ethylenically unsaturated group, hydroxybenzophenones containing at
least one ethylenically unsaturated group, modified porphines which contain at least one

ethylenically unsaturated group, and combinations thereof.
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18.  The core-shell particle of any one of the preceding claims wherein the radical
scavenger is a member selected from the group consisting of tetramethylpiperadine

derivatives containing at least one ethylenically unsaturated group and combinations thereof.

19.  The core-shell particle of any one of the preceding claims wherein the antioxidant is a
member selected from the group consisting of sterically-hindered phenols containing at least
one ethylenically unsaturated group, diarylamines containing at least one ethylenically

unsaturated group, and combinations thereof.

20.  The core-shell particle of any one of the preceding claims wherein the peroxide
decomposer is a member selected from the group consisting of modified triphenyl phosphites
which contain at least one ethylenically unsaturated group, modified mercaptans which

contain at least one ethylenically unsaturated group, and combinations thereof.

21.  The core-shell particle of any one of the preceding claims wherein said core-shell
particle further comprises a plurality of shell components, each disposed about said core

component.

22. A latex comprising an aqueous suspension of core-shell particles of any one of the

preceding claims.
23.  Anink jet receptive coating comprising the latex of claim 22.

24.  The ink jet receptive coating of claim 23 wherein the coating further comprises a

pigment.

25.  The ink jet receptive coating of claim 24 wherein the pigment is a member selected
from the group consisting of silica, alumina, plastic pigments, calcium carbonate, kaolin clay,

and combinations thereof.

26.  Anink jet printable product comprising a substrate coated on at least one side with the

coating of claim 23.
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27.  The ink jet printable product of claim 26 wherein the substrate is a member selected
from the group consisting of paper, paperboard, wood, plastic film, metal foil, textiles, and

combinations thereof.
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