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Background of the Invention Nﬁ%“E%anexglﬁﬁF elatei{ transparent

naterlahs t ?ﬁmﬂﬂ4 can be used as |ﬂk rec@bﬂf@é sheetls for g?g

nor ep” ﬁg,“LguLaLLy, to inproved ink-receptive layers ther 5 haV|ng

|nproved Shel f I|fe gfter I magi ng. Descri ption of the
Wigaiheig Bas Been Replaced | 1 o 1o o\ AMBROVEE SE-REQERTIVELBBEEL s and pen

“ ﬂ“ﬂm‘m‘\l shed net hods for printing various
i ackqro £ entio
The invention relates to transparent materials that
can be used as ihk-receptive sheets for imaging, and more
particularly, to improved ink-receptive layers therefor
5 having improved shelf life after imaging.

cr o) Rel
Imaging devices such as ink jet printers and pen
plotters are established methods for printing various
10 information including labels and multi-color graphics.
Presentation of such information has created a demand for
transparent ink receptive imageable receptors that are
used as overlays in technical drawings and as
transparencies for overhead projection. Imaging with
15 either the ink jet printer or the pen plotter involves
depositing ink on the surface of these transparent
receptors. These imaging devices conventionally utilize
inks that can remain exposed to air for long periods of
time without drying'out.
20 Since it is desirable that the surface of these
receptors be dry and non-tacky to the touch, even after
—_— absorption of significant amounts of liguid soon after
imaging, transparent materials that are capable of
absorbing significdnt amounts of liguid while maintaining
25 some degree of durability and transparency, are useful as
imageable receptors for imaging.

Compositions useful as transparent liquid-absorbent
receptors have been formed by blending and coating a
liquid~-soluble polymeric material with a liguid-insoluble

30 polymeric material. The liquid-insoluble materials are
presumed to form a matrix, within which the liquid-
soluble materials reside. Examples of such blends are
disclosed in U.S Patents Nos. 4,300,820, 4,369,229, and
4,935,307. A problem in using the various blends of

35 liquid-absorbent polymers is the basic incompatibility of
the matrix-forming insocluble polymer with the liquiaqd
being absorbed, thus it can inhibit the absorption
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surface of these transparent receptors. =phkese i nagi ng devi ces
conventionally utilize i nks that can remain-exposed to air for |ong
peri ods of t icapabilitay aoff wiheg ldiguid2@bsorbefitn componentdd rsdmes t hat

t he surface of t r d - to the touch, even
after absor pt !Lgc}ee&t sdlrﬁﬁ!ﬁygéh &%ﬁgjgnt@%o#i-l%é{ﬁagi?gdn after I magi ng,
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useful as trafsp&ine. | Thase Ieniads comprian srosflhinkese palamanicy
ciending and coalddifhchitidridlWabatile! e RAMIKY ool mitrices for

| i qui d-insol ubl e 30 pol yneric material., The |iduid-inso e materials are
presuned to for mldawkd jabsaghent, sgmicinterpengtrating polymer networks.

These networks are blends of polymers wherein at least
one of the polymeric components is crosslinked after

10 blending to form a continuous network throughout the bulk
of the material, and through which the uncrosslinked
polymeric components are intertwined in such a way as to
form a macroscopically homogenous composition. Such
compositions are useful for forming durable, ink

15 absorbent, transparent graphical materials without the
disadvantages of the materials listed above.

Generation of an image by an ink jet printer results
in large quantities of solvent, generally blends of
glycols and water, which remain in the imaged areas.

20 Diffusion of this solvent into unimaged areas can result
in "bleeding" of the image, when the dye is carried along
with the solvent.

Materials disclosed in the above references do not
address this effect, which is magnified with transparency

25 materials. This magnification occurs when the imaged
films are stored at elevated temperatures and high
humidity conditions, or when the solvent is prevented
from leaving the film, e.g., when the imaged film is
placed in a transparency protector. Since the majority

30 of the solvent is generally absorbed and not evaporated,
and the absorbent coatings are usually very thin and thus
provide more chances for lateral diffusion, the bleeding
effect becomes more severe upon aging or archiving.

Japanese patent publication 63-307979 teaches the

35 use of certain guaternary ammonium containing polymer
mordants in an ink jet film and claims to show no running
or spreading of ink during the ink jet recording process,
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good color reproduction and lustre. However, no mention
is made of preventing bleeding upon aging or archiving.
The present inventors have now discovered a
transparent ink-receptive material, which when used as an
ink receptive layer in an ink receptive sheet or
transparency, vields improved shelf life after imaging.
Even after the imaged film is exposed to elevated
temperature and high humidity, and also when stored in a
transparency protector, bleeding is dramatically reduced.

Other Art

Polymeric mordants are well known in the
photographic sciences and normally comprise materials
containing guaternary ammonium groups, or less frequently
phosphonium groups.

U.S. 2,945,006 comprises mordants which are reaction
products of aminoguanidine and carbonyl groups, having
the following generic formula:

U.S. bPatent No. 4,695,531 discloses mordants in a
light-sensitive silver halide element for radiographic
use. A spectrally sensitized silver halide emulsion
layer is coated on at least one side of a transparent
base, and coated between the base and the silver halide
emulsion layer is a hydrophilic colloid layer containing
a water-soluble acid dye capable of being decolorized
during the photographic process. This dye is associated
with a basic polymeric mordant comprising the following
repeating unit:

This Sheet Has Been Replaced
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durabl e, ink absorbent, tramspafent graphical materials WELE ﬁi en Replaced
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by an ink jet printer results Z0H{n | ar ntitie ﬁ; sol venkifiikyé

bl ends of gl ycol's and water, | whi ctRf’emai n mm+rweﬁﬁ ged areas.

Diffusion of this solvent into uninmged areas canjresult I n "bl eeding

of the imageg when the dye is carried al ong waiNH4 hX8sol vent. 25

Material s disclosed in the above references do not address this effect,
which is magnified with transparency materials. This magnification

ﬁf’;ﬁr s when the,ndEgpd R1 {4 KPdrddersiol & mdtr) P \Grdip ! SATPRE ad Wesoang
-C00-alkylene group, R2 is hydrogen or a lower alkyl
group, and X is an anion. There is no mention of using
10 such mordants in an ink receptive layer.
Another photographic mordant is disclosed in an
Italian Patent No. 931,270 having the following

structure:
15 —CHr~cH—
e  CH
~ _—
! CHy~C=N\n H\?,NHz 201 ©
3 |
20 eNH,

No mention of its use in an ink receptive layer is made.
Non-diffusive mordants based on poly(N-
vinylimidazole) is disclosed in U.S Patent No. 4,500,631,
25 These are used in radiographic image-forming processes
where the mordants are coupled with water-soluble dyes.
Again, no mention is made of their uses in ink-receptive
coatings.

30 Summary of the Invention

The invention provides an improved ink-receptive
layer, and ink-receptive sheets having an improved ink-
receptive layer, which exhibits longer imaged shelf life,
even vhen exposed to elevated temperatures and humidity.

35 The sheets of the invention show.a marked reduction in
ink "bleeding" and thus remain useful over a long periocd
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. Japanese patent publication
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of time.™Tha Lheets?AveRK chsl Lh|QhBngghathet9h§“P“’”0
stored in a transparent film “sleeve" protector.

The improved ink-receptive sheets of the invention
comprise a transparent substrate bearing on at least one
major surface thereof, an ink-receptive layer comprising
an imaging polymer and an effective amount of at least
one polymeric mordant comprising a guanidine
functionality having the following general structure:

wherein A is selected from the group consisting of

a COO-alkylene group having from 1 to 5 carbon atoms, a
CONH-alkylene group having from 1 to 5 carbon atoms,
—C00— (CH,CH,0) n—CH,- and —CONH—(CH,CH,0) n—CH,-, wherein n is
from 1 to 5;

B and D are separately selected from the group
consisting of alkyl group having from 1 to 5 carbon
atoms;

or A, B, D and N are combined to form a heterocyclic
compound selected from the group consisting of

%

R, and R, are independently selected from the group
consisting of hydrogen, phenyl, and an alkyl group
containing from 1 to 5 carbon atoms;

R is selected from the group consisting of hydrogen,
phenyl, benzimidazolyl, and an alkyl group containing

ol
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transparent ink-receptive material, iwhi-ch-whieR-used-ds an I nk receptive

| ayer in an ink receptive sheet or transqarency, yields inproved shelf
life after imaging. 10 Even after the inmaged filmis exposed to el evated

tenperature and firgh DPutddstyarivow steme when stored in a t ransparency
protector, bleeding is dra | cally.redyced.
O her Art 15 Polwn'g?i%giﬁﬁ%% t%r?f? &%&lqrmv%oqqéﬁ?@g of p%o?'?)%rja'phi C

sciences and noramdly conprise materials cont ai ni ng quat ernary anmoni um

groups, or less frequgntl hospbhqni um gr oups. U S. 2,945, 006
conprises nordants wh ‘cﬁ"ﬁr é‘z r%’g%ﬁ'gho products of am noguani di ne and

carbonyl groups, haviPmeferabkyf dihevimpraopmetkrinkSracaptaive sheets of the
invention comprise a transparent substrate bearing on at
least one major surface thereof, an ink-receptive layer
comprising:
a) at least one crosslinkable polymeric component;
10 b) at least one liquid-absorbent component; and
c) an effective amount of at least one polymeric
mordant comprising a guanidine functionality having
the following general structure:

15

o
R:g\ 9 x‘

i y

~a T\f \
20 ?Hz . CHz)n/c ok H%\?/NHze
o

H R

wherein A is selected from the group consisting of

25 a COD-alkylene group having from 1 to 5 carbon atoms, a
CONH-alkylene group having from 1 to 5 carbon atoms,
~C00— (CH,CH,0) n~CH,- and —CONH-(CH,CH,0)n~CH,-, wherein n is
from 1 to §5;

B and D are separately selected from the group

30 consisting of alkyl group having from 1 to 5 carbon

atonms;

This Sheet Has Been Replaced
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or A, B, D and N are combined to form a heterocyclic
compound selected from the group consisting of

Ol clg_,@ - %

CH,

R, and R, are independently selected from the group
consisting of hydrogen, phenyl, and an alkyl group
containing from 1 to 5§ carbon atoms;

R is selected from the group dbnsisting of hydrogen,
phenyl, benzimidazolyl, and an alkyl group containing
from 1 to and 5 carbon atoms, -

y is selected from the group consisting of 0 and 1,
and

X; and X, are anions.

In preferred embodiments, the ink-receptive
composition comprises from 1 part by weight to 15 parts
by weight of the polymeric mordant.

More preferably, the ink-receptive layer comprises a
crosslinked semi-interpenetrating network, hereinafter
referred to as an SIPN, formed from polymer blends
comprising a) at least one crosslinkable polymeric
component, b) at least one liquid-absorbent polymer
comprising a water-abscrbent polymer, and (c¢) optionally,
a crosslinking agent. The SIPNs are continuous networks
wherein the crosslinked polymer forms a continuous
matrix. The SIPN is generated by crosslinking a
copolymer containing from 3 to 20% ammonium acrylate
groups with a crosslinking agent and then combining the
copolymer with a liguid absorbent polymer or an
uncrosslinked blend of the same polymer in combination
with the polymeric mordant described, supra.

This invention provides an ink-receptive sheet
useful for projecting an imagé, comnonly called a




with a basic polyneric nordant conprising the follow ng réE)eati ng uniCtOP
[err] wherein Rlerr] is_hydrogen. or.. thyl group, Ais a - '

or 10 -COO al kyl ene group, R2 is hy@yggemr&ﬁaaﬂT r al kyl X
is an ani oWO 9#?@?@ is no nentionjof usppgacepsuch jmordants ,nrch{%iiﬁ%l@@'d v
receptive |ayer. Anot hér—phetégr aﬁhr rdant is disclosed in an

-
“"transparénéy” which, when imaged with an ink depositing
device has reduced image bleeding, and improved shelf
life, even when it is exposed to elevated temperature ap
high humidity, or in cases where solvent is prevented
5 from leaving the coating, e.g., when stored in a
transparency protector.

Most preferably, the ink-receptive sheets of the
invention comprise a transparent substrate bearing on at
least one major surface thereof an ink-receptive layer

10 comprising:

a) at least one polymeric crosslinkable matrix

component, )

b) at least one polymeric llquid-absorbent

component,

15 c) a polyfunctional aziridine crosslinking agent,
and

d) a polymeric mordant cdntaining a guanidine

functionality having the following structure:

20 R,\I /? x1e Rz
HZA D NcHr “N—('NHi\ ANHz
? eii X3
H R
25 -

wherein A is selected from the group consisting of
a CO0~alkylene group having from 1 to 5 carbon atoms, a
CONH-alkylene group having from 1 to 3 carbon atoms,
~CO0—(CH,CH,0) n—CH,- and ~CONH-(CH,CH,0)n~CH,~, wherein n is
30 from 1 to 5;

B and D are separately selected from the group
consisting of alkyl group having from 1 to 3 carbon
atoms;

This Sheet Has Been Replaced
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Itali ¥n Patent No. 931,270 having the following 15 structure: [err]

No nmention of its u%ldsShectips BeeiRepla®épti ve | ayer is made. 25

Non- di fif usi ve nor dant ;Iy@g%t ﬂyi;¥'fnidazole) is disclosed in
2ddr S Pat eg;om, 500, I aF -‘ﬂsgdﬂié?:&edi ogr aphi cPCTESs/01087Mi ng

processe where the nordants are cRuphed with [water-sol ubl e dyes.

Again, no nention is made of their uses 1n 1 nk-receptive 30 coatings.

-
siting or A, B, D and N are combined to form a heterocyclic
elf compound selected from the group consisting of
ure ang .
ted [:i:) [:i:] L:f:]
5 O O |
— ) _IO] e (_Nl_
° a e e
the _ CHs |
on at
ayer
10 R, and R, are independently selected from the group
cix consisting of hydrogen, phenyl, and an alkyl group

containing from 1 to 3 carbon atoms;
R is selected from the group consisting of hydrogen,
phenyl, benzimidazolyl, and an alkyl group containing
igent, 15 from 1 to 3 carbon atoms,

y is selected from the group consisting of 0 and 1,
1e and

X, and X, are anions, and
e) a particulate material having a particle size

20 distribution ranging from 5 u to 40 um.
When used herein, these terms have the following
meanings.

1. The term "mordant" means a compound which, when
present in a composition, interacts with a dye to prevent
25 diffusion through the composition.
2. The term "SIPN" means a semi~interpenetrating
s, a network.
' 3. The term "semi-interpenetrating network" means
nn is an entanglement of a homocrosslinked polymer with a
30 linear uncrosslinked polymer.

4. The term “"crosslinkable" means capable of
forming covalent or strong ionic bonds with itself or
with a separate agent added for this purpose.

S. The terms “hydrophilic%" and "hydrophilic
surface" are used to describe a material that is
generally receptive to water, either in the sense that
its surface is wettable by water or in the sense that the

35



Summary of the |nvention the invention provides an inproved
I nk-receptive Qﬁ%ﬁ Lot &gﬁ®aggept|ve sheets having an inproved ink-

receptive |ayer, | | nger..l.naged.shelf life, even when
exposeqyd g4d36y at ed |t H M fnd RGIATARAY BEEN [ The shepepnkbadrngy

I nvention show a mar I N OERLAGED

-5- I nk "bl eedi ng" and thus remat+r—-uset-ut-—over a | ong peri od of
time. The sheets even show an inproved |if&0when stored in a transparent
film"sl eeve" protector. . The, i npr.oved ink-rec%Ptive sheets of the

i nvention bulk of the material is able to absorb significant

quantities of water. Materials that exhibit surface
wettability by water have hydrophilic surfaces.

6. The term "hydrophilic liquid-absorbing

5 materials" means materials that are capable of absorbing
significant quantities of water, aqueous solutions,
including those materials that are water-soluble.
Monomeric units will be referred to as hydrophilic units
if they have a water-sorption capacity of at least one

10 mole of water per mole of monomeric unit.

7. The terms “hydrophobic" and@ "hydrophobic
surface" refer to materials which have surfaces not
readily wettable by water. Monomeric units will be
referred to as hydrophobic if they form water-insoluble

15 polymers capable of absorbing only small amounts of water
when polymerized by themselves.

All parts, percents, and ratios herein are by weight
unless otherwise noted.

D {s)
Mordants useful in ink~receptive sheets of the
invention contain at least one guanidine functionality
having the following general structure:

5 l B ]Ke
R f\? ;l:l 1 Ry .
~a"1 )/é
?HZ D\fCHz n WH‘;\%/NWG
‘h{ Xb
10 H R

wherein A is selected from the group consisting of
a COO-alkylene group having from 1 to 5 carbon atoms, a
CONH~alkylene group having from 1 to 5 carbon atoms,
15 -—CO0O0-(CH,CH,0)n—-CH,~ and —CONH-(CH,CH,0)n~CH,~, wherein n
from 1 to 5, preferably from 1 to 3;
B and D are independently selected from the group
consisting of alkyl group having from 1 to S carbon
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5 cgrs'e a transparent substrate bearing on at |east one maj or surface
of

t he an ink-receptive layer conprising....—an,imaging polymer and an
effective anount of at | east ane miwnv@;m @rfot dant conprising a

guani di nwowzh;uct ionality having th@, £0ld:oWi ng general st rRCT/USIA0108Y
[err] wherein Ais J._eQLéd ~r~em-t+re' group consi sting of a
COO- al kyl ene group having fromabout 1 to about 5 carbon atons, a
CONH- al kyl ene group having from about 1 20 =Xb~about 5 carbon atons,

-COO- (CHerr]CHerr]On-CHerr]- and -CONH-(CH err]CH err] O n- CH[err]

wherein n is frodtemsut preferabdyt froms1 to 3 carBopnatpmgie separately
selected fromthe groge A, B, D and N are combined to form a ring

compound selected from the group consisting of

o (2*— @@ - %

iits N—
e
10
R, and R, are independently selected from the group
consisting of hydrogen, phenyl, and an alkyl group
containing from 1 to 5 carbon atoms, preferably from 1 to
sle 3 carbon atoms, '
vater 15 R is selected from the group consisting of hydrogen,
phenyl, benzimidazolyl, and an alkyl group containing
:ight from 1 to 5 carbon atoms, preferably from 1 to 3 carbon
atoms, y is selected from the group consisting of 0 and
1, and
20 X, and X, are anions.

Preferred classes of mordants include the following
Y classes:
Class A, which has a structure as follows:

&

Hs

30 This Sheet Has Been Replaced
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35 wherein X represents CH;80,, Br, NO;, Cl, CF,COO,
SbFs; and n represents an integer of 2 or greater;
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consi sting of alkyl group having from about 1 to about 5 2.5 ‘carbon at on
or A, B, :Dand N are conbined to forma heterocycl I C conpound sel ecte
from;the group consisting of [eq

i ndepemdegdiiagese! ect ed from the rbﬁp“"réyd g_i Mtti“ g of hyBCTAISHM/OIEZNY|
=

and an al kyl group cont ai ni ng f r om A to gbout 5 carbon atons;

Class B, which has the structure:
n

5 o) X°

-
. o g

X® HN” “NH,

wherein X represents CH,;S0;, p-MePhSO,, CF,;S0,, BF,, PF;, or
SbF,; and n represents an integer of 2 or greater.
15 Class C, which has the structure:

A
"

20 | ce
Hy
N
25 x® H-ﬁANHz

vherein X represents CH;S0O;, Br, NO,;, Cl, CF,C00, p-
MePhsoO,, Clo,, F, CF,S0,, BF,, C/F,80,, FS0,, PF;, Cl180,, or
SbFs; and n represents an integer of 2 or greater;
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Ris selected fromthe group consisting of hydrogen,
, benzim dazolyl, and an al kyl..group._ C.Qm_aLrLLng fromabout 1 to
t 5-carbon atons, y i s|Sélisctedr f m@n@r{ne group consisting of 0O

D . . |

and¥ oagggm Xerr] and X|err] gaem® santons. y, the
|rrpi' oved% nk-receptive sheets of t SUR Iyt A -OR--68Npri se Pﬁ{ﬁé’ﬁé ent
substrate bearing on at | east one maj or surface thereof, an
i nk-receptive layer 10 conpri sing: -1®)- at | east one crosslinkable
pol yneri c conponent; b) at |east one |iquid-absorbent conponent;
and c) an eff@é#ssebam!hhchohaattheastruobupetyrrerl c
nor dant conprising a guanidine functionality haying
%
5 h?I
x
HrCH,
N
HN”
. A
e e
X~ HaN™ “NH,
'
or wherein X represents CH;SO,, p-MePhSO,, CF,S0,, BF,, PF,, or
SbFs; and n represents an integer of 2 or greater;
15 Class E, which has the structure:
)
20
e H,
Cl
e
&-NH CHy
M
25 | ) HZCF
H H

wherein n represents an integer of 2 or greater;
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15 the follow ng general structure: [err] wherein Ais
sel ected fromthe group consisting of 25 a COO al kyl ene group havi ng from

about 1 to about 5 carbon atons| y “Cghkk@IKyLeﬂg)group havi ng from about
1 to about 5 carbon atons, - ( Ay JerrTOn-CcH err] - and
- CONH- (VP 8428384 err] O n- CH[err] _wher'&n® -qs f r dm abouPCTYSUQINTT ¢

-

5; 30 B and D are separately sel ected fromthe group consi sting of
al kyl group having fromabout 1 to about 5_4,. carbon atons;

10

15

20
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Class F which has the following structure:

wherein n represents an integer of 2 or greater;
Class G which has the structure:

1 Ry

n C o
_B—N—NH—CfNHz c
:

cle R

wherein R, represents H or CH;; R, represents a C,~C, alkyl
group, and n represents an integer of 2 or greater.

Preferred mordants are those which have a molecular
weight of less than 200,000, most preferably 10,000 to
60,000,

The ink-receptive layer of the improved ink-
receptive sheet of the invention further comprises a
polymeric ink-receptive material. Although at least ome
of the polymers present in the polymeric ink-receptive
material is preferably crosslinkable, the system need w
be crosslinked to exhibit the improved longevity and
reduced bleeding. Such crosslinked systems have
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advantages for dry time, as disclosed in U.S. Patent
5,134,198(Igbal). .

Preferably the ink--receptive layer comprises a
polymeric blend containing at least one water-absorbing,
hydrophilic, polymeric material, and at least one
hydrophobic polymeric material incorporating acid
functional groups. Sorption capacities of various
monomeric units are given, for example, in D. W. Van
Krevelin, with the collaboration of P, J. Hoftyzer,
Properties of Polymers: Correlations with Chemical
Structure, Elsevier Publishing Company (Amsterdam,
London, New York, 1972), pages 294-296.

The water-absorbing hydrophilic polymeric material
comprises homopolymers or copolymers of monomeric units
selected from vinyl lactams, alkyl tertiary amino alkyl

-15-

-acrylates or methacrylates, alkyl gquaternary amino alkyl

20
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acrylates or methacrylates, 2-vinylpyridine and 4-
vinylpyridine. Polymerization of these monomers can be
conducted by free-radical techniques with conditions such
as time, temperature, proportions of monomeric units, and
the like, adjusted to obtain the desired properties of
the final polymer.

Hydrophobic polymeric materials are preferably
derived from combinations of acrylic or other hydrophobic
ethylenically unsaturated monomeric units copolymerized
with monomeric units having acid functionality. The
hydrophobic monomeric units are capable of forming water-
insoluble polymers when polymerized alone, and contain no
pendant alkyl groups having more than 10 carbon atoms.
They also are capable of being copolymerized with at
least one species of acid-functional monomeric unit.
Preferred hydrophobic monomeric units are preferably
selected from certain acrylates and methacrylates, e.q.,
methyl (meth)acrylate, ethyl(meth)acrylate, acrylonitrile,
styrene or a-methylstyrene, and vinyl acetate. Preferred
acid functional monomeric units for polymerization with




10 Rlerr] and Rlerr] are i ndependently sel ected fromthe group
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are ani ons. In preferred enbodi nrertis~ t he ink-receptive 20 T
conposition conprises fromabout 1 part by weight to ahout 15 parts by -
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are more effective for reducing curl while maintaining a
low level of haze. Accordingly, it is preferred that the
polyethylene glycol have a molecular weight of less than
4000,

10 In a preferred embodiment, the ink-receptive coating
is an SIPN. The SIPN of the present invention comprises
crosslinkable polymers that are either hydrophobic or ’
hydrophilic in nature, and can be derived from the
copolymerization of acrylic or other hydrophobic or

15 hydrophilic ethylenically unsaturated monomeric units
with monomers having acidic groups, or if pendant ester
groups are already present in these acrylic or
ethylenically unsaturated monomeric units, by hydrolysis.

Hydrophobic monomeric units suitable for preparing

20 crosslinkable matrix components are preferably selected

from:

(1) acrylates and methacrylates having the
structure:

? This Sheet Has Been Replaced
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wherein R' represents H or -CH;, and R? represents an
30 alkyl group having up to ten carbon atoms, preferably up
to four carbon atoms, and more preferably one to two
carbon atoms, a cycloaliphatic group having up to nine
carbon atoms, a substituted or unsubstituted aryl group
having up to 14 carbon atoms, and an oxygen containing
35 heterocyclic group having up to ten carbon atoms;
(2) acrylonitrile or methacrylonitrile;

25




atrix. The SIPN is generated by crosslinking a copol yner contai ni ng
; about 3 to about 20@6ann0n¢qpr”~“ -X%a%eagroups with a crosslinking
agent and then conbining th Cﬁbsrywef ﬁﬂﬂmxa | i qui d absorbent pol ymner
OF an unewmeiaseked bl end of the_saneRigbhykier i |35 conbi naPCTAISHAO108T he
pol ynmeri c nordant described, supra. ”““‘*"‘“+h|s I nvention provides an
ink-receptive sheet useful for prOJeCtInE an i mage, commonly called a
"transparency” which, when imaged with an in 7Uepositing devi ce has

| f
reduced image bl eed ng( and I nlprr(l)eveéir Sa-emethylstyrene having the

structure:
f
5 C=CH2
X
10
" where X and Y independently represent hydrogen or alkyl

groups having up to 4 carbon atoms, preferably 1 or 2
carbon atoms, a haloéen atom, alkyl halide group, or OR,
15 where R, represent hydrogen or an alkyl group having up
to 4 carbon atoms, preferably 1 or 2 carbon atoms, and 2
represents hydrocgen or methyl; and
(4) vinyl acetate. |
Hydrophilic monomeric units suitable for preparing
20 crosslinkable polymers are preferably selected from:
(1) wvinyl lactams havihg the repeating structure:

) . CHz\';'/

CHy=CH,
where n represents the integer 2 or 3;
up 30 (2) acrylamide or methacrylamide having the
structurie:

. . _ Hy This Sheet Has Been Replaced
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where R, is as defined previously, R, represents H or an



life, even when it is exposed to elevated tenperature and hi gh
hunmidity, or in cases where solvent is prevented 5 fromleaving the
coating, e.g., when stored in a t ranspar ency protector.

prefer I nk-receptiv ~s—of._the |nvent|onpé#ﬁﬁ§d, >
trans gg%[mé‘g‘gstrate beari ng |6 &HEET HAb exegfly jone maj or surface otiﬁuaeof an;
ink-receptlve | ayer 10 conp |S|ngﬁﬂ;w[9 a)l at | east one polyneric
crosslinkable matrix CONMponent w3 b) at | east one polyneric

| i qui d- absor bent conmponent, 15 c) a polyfunctional aziridine

crosslinki ng agdikyl group hawichg up to tén sagbopnatows;opiteferaddyai ning a
guani di ne tron i it FduyY AFHR altdhs|, Olah@VR) I SPrednES H bR
alkyl group, having up to ten carbon atoms, preferably
from one to four carbon atoms, or an hydroxyalkyl group,
5 or an alkoxy alkyl group having the structure of
-(CH,;),~OR,, where p represents an integer from 1 to 3,
inclusive;
(3) tertiary amino alkylacrylates or tertiary amino
alkylmethacrylates having the structure:
10

7 Ry
RrE—C—O—(CHz)ﬁ,-N(Rs »

15 where m represents the integer 1 or 2 and R, and R; are as
defined previously, and R; represents an alkyl group
having up tec ten carbon atoms, preferably from one to
four carbon atoms;

(4) hydroxy alkylacrylates, alkoxy alkylacrylates,

20 hydroxy alkyl methacrylates, or alkoxy alkyl
methacrylates having the structure:
1
Rf-ﬁi-c—<}—1CFhkr{”§
25 Moy

where R, and R, are as defined previously, g represents an
integer from 1 to 4, inclusive, preferably 2 to 3; and
(5) alkoxy acrylates or alkbxy methacrylates having
30 the structure:

This Sheet Has Been Replac
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where r represents an integer from 8 to 25, inclusive,
and R, is defined previously.

35
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; 'roup havi ng fromabout 1 to about 5 carbon atons, a CONH- al kyl ene” group
havi ng- from about Ihmﬂwﬁ&h

COo- ey "‘
Meref%@?s frE)renr ;]b %Eivﬁ

sel ected fromthe group consi st
: about 3

l

l(* [ler r] CH er r ] GoTvedsamuost-
B and D are separately
group having fromabout 1 to

a Kyl

carbon atons; 35 . =19-

Some of the previously mentioned structures of both
the hydrophobic and hydrophilic monomeric units contain
penda.t ester groups that can readily be rendered
crosslinkable by hydrolysis. For the others, monomeric
units containing acidic groups are incorporated into the
polymeric structure to render them crosslinkable.
Polymerization of these monomers can be carried out by
typical free radical solution, emulsion, or suspension
polymerization techniques. Suitable monomeric units
containing acidic groups include acrylic acid or
methacrylic acid, other copolymerizable carboxylic acids,
and ammonium salts.

The crosslinking agent is preferably selected from
the group of polyfunctional aziridines possessing at
least two crosslinking sites per molecule, such as
trimethylol propane~tris-(f-(N-aziridinyl)propionate)

C
CH3—CH2—C-(CH2—O—@—CH2—CH2—N:CT:2 )

3

pentaerythritol-tris-(f-(N-aziridinyl)propionate)

o

i c
OH—CH,—C-(CH;—O—C—CHZ—CHE-N'\CHZ )

i
{
f.

trimethylolpropane-tris-(g-(N-methylaziridinyl
propionate)
?Ha

H )3

CHa—CH,-#c-(cH,—o—E—CH,-CH;-N\CHz

and so on. Crosslinking can also be brought on by means
of metal ions, such as provided by multivalent metal ion
salts, provided the composition containing the
crosslinkable polymer is made from 80 to 99 parts by



or A, B, Dand N are conbined to forma heterocyclic conpound sel ecte
fromthe group consisting of [ er+] 10 Rlerr] and R err] are]}
i ndependently sel ected fromthe grioligS SHEEEdHS 8fdp of hydrogen, phenyl,
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Ris selected fromthe group consisting-of-hydrogen; phenyl,
benzi m dazolyl, and an al kyl group containing 15 fromabout 1 to about 3 §
car bon atons, -20-

weight of monomer and from 1 to 20 parts by weight of a
chelating compound.

The metal ions can be selected from ions of the
following metals: cobalt, calcium, magnesium, chromium,

5 aluminum, tin, zirconium, zinc, nickel, and so on, with
the preferred compounds being selected from aluminum
acetate, aluminum ammonium sulfate dodecahydrate, alum,
aluminum chloride, chromium (IXI) acetate, chromium (III)
chloride hexahydrate, cobalt acetate, cobalt (II)

10 chloride hexahydrate, cobalt (II) acetate tetrahydrate,
cobalt sulfate hydrate, copper sulfate pentahydrate,
copper acetate hydrate, copper chloride dihydrate, ferric '
chloride hexahydrate, ferric ammonium sulfate
dodecahydrate, ferrous chloride, tetrahydrate, magnesium

15 acetate tetrahydrate, magnesium chloride hexahydrate,
magnesium nitrate hexahydrate, manganese acetate
tetrahydrate, manganese chloride tetrahydrate, nickel
chloride hexahydrate, nickel nitrate hexahydrate,
stannous chloride dihydrate, stannic chloride, tin (II)

20 acetate, tin (IV) acetate, strontium chloride
hexahydrate, strontium nitrate, zinc acetate dihydrate,
zinc chloride, zinc nitrate, zirconium (IV) chloride,
zirconium acetate, zirconium oxychloride, zirconium
hydroxychloride, ammonium zirconium carhonate, and so on.

25 The preferred chelating compounds can be selected
from:

(1) alkaline metal salts of acrylic or methacrylic
acid having the structure:

30

Fh—-g;i@-(ﬂw

vhere R, is described previously and M represents Li, Na,
35 K, Rb, Cs, or NH,, preferably NH,, Na, or K;
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ani ngs. 1. The term" nDrd nt" neapsgii@ conpound which, when
present in a conposition, interactstw-th-a-dye to prevent 25 d|ffu5|on
t hrough t he conpositi on. 2. The termR1lS| PN' neans a
senl-lnterpenetratlng net wor k 3. The'term

‘semi - i nt er penet r at i ng{Akt Wirsubskitited agrelamidy eQFerﬂe"é?a%Fylamid°
homoer oss| i nked pol yignbiidird! déhtd INERY 161IOSHGUE hatpl 4.
The term' crossllnkable neans capable o form ng coval en or strong

i oni ¢ bonds wi th i t el FERHCLUrQ 1y a separate agent added for—this—purpose—

‘5. The terns "hydrophilic" and ' hydroph| ce" 35 are u§ﬁ e
describe a matgrial that is generally c%ﬁ) '& to water, ﬂﬁ?ﬁi“*BﬁRmﬁ%ﬂ

e
sense that its surface S mettaﬂkeﬁ?* ;4?u43H3_LR sense
bul'’k of the CH 7
where R, is described previously, Rs; represents H or an

10 alkyl group having up to four carbon atoms, preferably H,
R, represents COOM or -SO;M where M is described
previously; )

(3) alkali metal salt of p-styrene sulfonic acid;
(4) sodium salt of 2-sulfo ethyl acrylate and

1s sodium salt of 2-sulfo ethyl methacrylate;
(5) 2-vinyl pyridine and 4-vinyl pyridine;

¢ (6) vinyl imidazole;

" (7) N=-{(3-aminopropyl) methacrylamide hydrochloride;
and
20 (8) 2-acetoacetoxy ethyl acrylate and
2-acetoacetoxy ethyl methacrylate.
Other crosslinkable polymers suitable for the matrix
component of the hydrophilic SIPNs of the present

) invention are polymers having crosslinkable tertiary

25 amino groups, wherein said groups can be provided either
as part of the monomeric units used in the formation of

c the polymer, or grafted onto the polymer after the

formation of the polymeric backbone. These have the
general structure of:

¥ [ \/\/\/\/‘ﬁ*\/\/\/\]
e
e Ra/N\Rm
35

wherein R, represents a member selected from the group
é consisting of substituted and unsubstituted alkyl groups,
1
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Mbnomeric units will be referred to as hydrophilic unitsge

substituted and unsubstituted amide groups, and
substituted and unsubstituted ester groups, the foregoing
groups preferably having no more than ten carbon atoms, '
more preferably having no more than five carbon atoms,
substituted and unsubstituted aryl groups, preferably

having no more than 14 carbon atoms, Ry and Rj

independently represent a member selected from the group
consisting of substituted and unsubstituted alkyl groups,
preferably having no more than ten carbon atoms, more
preferably having no more than five carbon atoms, and
substituted and unsubstituted aryl groups, preferably

having no more than 14 carbon atoms. Additionally, R .
and R,, can be connected to form the substituted or "
unsubstituted cyclic structure =Ry=Ry~.

Where water or other aqueous liquids are to be
absorbed, it is preferred that R; be selected to be
- (C=0)NH(R,;)~, wherein R, represents a substituted or
unsubstituted divalent alkyl group, preferably having no
more than ten carbon atoms, and more preferably having no
more than five carbon atoms. Preferred substituents for
R,; are those capable of hydrogen bonding, including
-COOH, -CN, and =-NO,. Additionally, R;; can include in
its structure hydrogen bonding groups, such as ~CO-,
>8=0, «0~, >N~, -5-, and >pP-~-.

Crosslinkable polymers suitable for the matrix
component wherein R, is ~(C=0)NH(R;;)~ can be prepared by
treating polymers or copolymers containing maleic
anhydride, with an amine having the structure:

,R::N—& —NH,
10

vherein, R;, Ry, and R, are as described previously.

A particularly useful exampie of a crosslinkable
matrix component is derived from a copolymer of
polymethyl vinyl ether and maleic anhydride, wherein
these two monomeric units are present in approximately
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MAe terns "hydrophobic" and "hydrophobic surface" refer to materials
‘ch have surfaces not readily wettable byajiEer. Mononeric units wll

be veferred to as hydrophobi ¢ if—they 'T s vt i nsol ubl e 15 pol yners

capabl e bing only smal | |apd%int f§~gf ter when
.thgnseldgégﬁaéﬁﬁ gAII %arts, rcent%;r S herelg%§$gﬁéyﬁa§79ht

‘unl ess ot herw se not ed. — et ai | ed Description of the
| nvention Mordants useful in ink-reggptive sheets of the
i nvention contain at |east one guanidine functionality havi ng t he

fol | owi ng gener aquimaldriramouritss | This cdbolymer can be formed in the
following manner:

OCH
[ (CHz‘—CH)——(CH-CH)] + R’\N_R"__NHZ
o=c c—o Rig”
\ /
(a) ®)
; OCH, Sheet Has Been Replaced
" {@Hz-wr—@“-—?ﬂ | T

' é»' ;E=O

H Ry

(©) R /N\Rm

wherein Ry, Ry, and R,; are as described previously, and s
5 preferably represents a number from 100 to 600. This
reaction can be conveniently performed by dissolving the
polymethyl vinyl ether/maleic anhydride copolymer, i.e.,
) reactant (a), in methyl ethyl ketone, dissolving the
amine, i.e., reactant (b), in an alcohol, such as

10 methanol or ethanol, and mixing the two solutions. This
reaction proceeds rapidly at room temperature, with
agitation. The product of this reaction may begin to
form a cloudy suspension, which can be cleared by the
addition of water to the solution.

15 Crosslinking agents suitable for this type of
polymer are multi-functional alkylating agents, each
functional group of which forms a bond with a polymer
chain through a tertiary amino group by guaternization of
the trivalent nitrogen of the tertiary amino group.

20 Difunctional alkylating agents are suitable for this

' purpose. In the case where the tertiary amino group is




wherein Ais selected fromthe group consisting of a COO al kyl ene gr o}
havi ng from about 1 to about 5 c gﬁﬁﬁﬁﬁﬁﬁgagi' al kyl ene group :
havi ng. from about 1 15 to about 5 cdr "étﬁqs;;- X (CHerr]CHerr]O
n-CH[err%and - CONH- (CH err] CH err] O RECHSEPr ] - egéhf}s&rdx rom
about WO 242030t 5, preferably fromabout 1 to about 3

-11- B and D are independently.selected fromthe group

consi sting of alkyl group having from ahgyf_ 1 to about 5

pendant to the backbone of the polymer, this crosslinking
reaction can be depicted as follows:

2[ NSNS "’”\/\/\/\] Q—R;Q
]
Rg
i
N (e)
RJ)‘Rw

(d)

\\v/“\v/‘\\/’\\//\\//?HN\J/A\V,ﬁ\\,/\\,/\\
. Rg |
Rw-*—ﬂw ‘l'
Re2

vhere R;, Ry, R, and s are as described previously, R;
can be the same as R;, Ry, or Ry, and Q can be a halide,

5 an alkyl sulfonate, preferably having no more than 5
carbon atoms, or any aryl sulfonate, preferably having no
more than 14 carbon atonms.

Still other crosslinkable polymers suitable for

forming the matrix component of the SIPNs of the present

10 invention include polymers having silanol groups, wherein
the silanol groups can either be part of the monomeric
units used in the formation of the polymer or. be grafted
onto the polymer after the formation of the polymeric
backbone. If grafting is preferred, the polymeric

15 backbones generally contain monomeric units of maleic
anhydride, which can be converted into graftable sites by
reaction with compounds having primary amino groups.
Silanol side groups can be grafted onto these sites by
heating a solution containing the backbone polymer with

20 an aminoalkoxysilane. The alkoxysilane can subsequently

-_—
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yp+bon atoms, preferably from1l to about 3 carbon atons; or A, B, D
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of 0 and 1, and scheme can be depicted as follows:
Rig
{-A_{?H—?H}} * @15_?—&3_”‘9 + Ryy—NHy) ——

0==C\ O/=O Ryg

(@) (d) (c)

— {4»{@H———-C@H}-&A-@n+———ceﬁy

0=¢ =0 O=C c-o
OH wH OH *H
'?1 3 Riz
R14 —?I_R‘l 6
Ris . This Sheet Has Been Replaced
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wherein A represents a monomeric unit preferably selected
5 from the group consisting of acrylonitrile, allyl
acetate, ethylene, methyl acrylate, methyl methacrylate,
!' methyl vinyl ether, stilbene, isostilbene, styrene, vinyl
] acetate, vinyl chloride, vinylidene chloride,.
vinylpyrrolidone, divinylether, norbornene, and
10 chlorcethyl vinyl ether;
R;; represents a divalent alkyl group, preferably
7 : having up to ten carbon atoms, more preferably having not
more than five carbon atoms; R,, R, and R, independently
represent alkoxy groups having up to five carbon atoms,
15 more preferably having not more than three carbon atons;
' 3 and

R, represents a member selected from the group
consisting of substituted or unsubstituted alkyl groups,
preferably having up to ten carbon atoms, more preferably

20 having not more than five carbon atoms, and substituted




X[err] and X[ err] are aniQ 5 Preferred classes of nordants inc

the follow n cl asses: ﬁas Y, gy s a structure as follc :
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whergh% rese | . NEPEGED, a |l er i’l‘?@%mlm .2
W rr]SCIerr] BF[err], derr err]Sderr] ¥

FSO[err], PF[err] CISC{err] or
-26=
or unsubstituted aryl groups, preferably having up to 14
carbon atoms.

Suitable substituents for R;,; include alkoxy, -OH,
-CO0OH, -COOR, halide, and ~-NR,, wherein R represents an

5 alkyl group, preferably having up to five carbon atoms,
more preferably having not more than three carbon atoms. -

The relative amounts of the two types of side groups
in polymer (d) are determined by the relative amounts of
compounds (b) and (c) used in the grafting solutions.

10 The molar ratio of compound (¢) to compound (b) in the
reaction ranges from 3 to 6, preferably from 4 to 5.

A discussion of the copolymerization of these -
monomeric units with maleic anhydride and the properties ‘
of the resulting copolymers can be found in Brownell,

15 G.L., "Acids, Maleic and Fumaric," in Encyclopedia of
Polymer Science and Technology, Vel. 1, John Wiley &
Sons, Inc., (New York:1964), pp. 67-95.

Oonce the silancl groups are formed by hydrolysis,

the resulting polymer can be crosslinked by the removal

20 of water and other solvents from the system without
addition of further crosslinking agent, according to the
reaction:

{ "W\/\/\]—"/\/\/\N\
R R S

Additionally, crosslinking can occur at more than one of
25 the -OH groups attached to the silicon atom.

Still another type of crosslinkable polymer that is
suitable for forming the matrix component of the SIPNs of
the present invention includes polymers bearing groups
capable of preventing gelation of a coating sclution

30 containing the crosslinkable polymer and the liquid-
absorbent polymer after the crosslinkable polymer is
crosslinked in solution but before the solution is coated
onto a substrate and dried. These polymers generally
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contain maleic anhydride units, which function as sites
for grafting of the gelation-preventing groups. The
gelation~preventing groups are wonofunctional oligomers
that not only react with the maleic anhydride units of

5 the polymer but are also highly soluble in solvent media
used to coat the SIPNs onto substrates. Typical of such
oligomeric materials are monofunctional
polyoxyalkyleneamines such as the Jeffamine™ M series of
oligomers manufactured by the Texaco Chemical Company and

10 having the general formula:

Oligomer-NH,

where "Oligomer® represents:

CHS-O—CHchz-O—(CHZCI:H-@-;CH2CH——-

Z
15

wherein 2 represents -H or -CH,, and n represents a
number such that the molecular weight of the ocligomer can
range from 200 to 3000.

20 The reaction scheme in which the crosslinked polymer
is formed can be depicted as follows:

—<A—C” CV%' +  NH,—oligomer ——s

Ch=C\\ ’,

‘“ﬁ”‘?

OH ']'H
oligomer

heet Has Been Replaced
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The percentage of maleic anhydride units reacted in
25 the reaction typically ranges from 2 to 85 percent,
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30 wherein X represents CH[err]SO.eLLLﬁmBL ....... NJYerr], 4, Crlerr]COQ pi
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25 [err] B X H2N NH2

-28=-
preferably from 5 to 20 percent, of the total number of
maleic anhydride units present in the polymer. This
polymer can be crosslinked by reaction with tertiary
alkanolamines having two or more hydroxyalkyl
substituents, such as triethanolamine,
tetrahydroxyethylethylenediamine, methyl-bis-
hydroxyethylamine, tetrahydroxyethylpropylenediamine, or
N,N,N’ ,N’-tetrahydroxyethyl-2-hydroxy-1,3-propanediamine.

The crosslinking reaction can be depicted as
follows:

-(A-CH—C&-B— (A-CH-—?PB— + HO~W—OH

C=0 - »
OH NH

oligomer 1

4t

0 2o o=éé
6 SN

\/

I
——S——O0—O—
2-%
3
2

Oligomer
OH O CH &H
T L
N __ 7 :
—S———C——SF

where W represents the tertiary aminoalkyl moiety derived
from the crosslinking agent and n/m represents the ratio
of unreacted maleic anhydride units to maleic anhydride
units reacted with the oligomer containing the gelation-
preventing groups. .

The amount of crosslinking agent to be used is
preferably that amount that will react with 5 to 150 mole
percent, preferably 25 to 90 percent, of the unreacted
anhydride units of the polymer that forms the matrix.
When the crosslinking agent is added in an amount capable
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of reacting with more than 100 mole percent of the
unreacted maleic anhydride units, unreacted hydroxyalkyl
moieties will remain as part of the crosslinked product.

While it is the primary function of the
crosslinkable component of the SIPN to impart physical
integrity and durability to the SIPN without adversely
affecting the overall liquid absorbency of the SIPN, it
is the primary function of the liquid-absorbent component
to promote absorption of liquids. When aqueous liquids
are to be absorbed, as is in the case of most inks, the
liquid-absorbent component must be capable of absorbing
water, and preferably.be water-scluble. The
liquid-absorbent component can be selected from polymers
formed from the following monomers:

(1) wvinyl lactams having the repeating structure:

{CHy)n
o-< \
/c=o
)
HCH,

where n is from 1 to 5;

(2) alkyl tertiary amino alkylacrylates and alkyl
tertiary amino alkylmethacrylates having the
structure:

0
R,—ﬁ-(lé—o—(CHz)h—,(R 3

CH, Ry

where m, R, and R; are as described previously;

(3) alkyl gquaternary amino alkylacrylates or alkyl
gquaternary amino alkyl methacrylates having the
structure:

s Sheet Has Been Replace
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where p represents the integer 1 or 2; and R' is ag
described previously, Rj, Ry, Ry independently

e,{kgi,ﬁ&ﬂ@semfs “AR ﬁer of 2 or greater;

i = s

-30=-

represent hydrogen or an alxyl group having up to j;
carbon atoms, preferably having from 1 to 6 carbon
atoms, and Q represents a halide, R;SO,, R;ySO,, or
RSO,

Polymerization of these monomers can be carried out
by conventional free radical polymerization technigues ag
mentioned previously.

Alternately, the liquid-absorbent component can be
selected from commercially available water-soluble or
water-swellable polymers such as polyvinyl alcohol, P
polyvinyl alcohol/poly(vinyl acetate) copolymer, ‘
poly(vinyl formal) or poly(vinyl butyral), gelatin,
carboxy methylcellulose, hydroxyethyl cellulose,
hydroxypropyl cellulose, hydroxyethyl starch, poly(ethyl
oxazoline), poly(ethylene oxide), poly(ethylene glycol),
poly(propylene oxide), and so on. The preferred polymers
are poly(vinyl lactams), especially poly(vinyl
pyrrolidone), and poly(vinyl alcohol).

SIPNs to be used for forming ink-receptive layers of
the present invention typically comprise from 0.5 to 6.0
percent crosslinking agent, preferably from 1.0 to 4.5
percent, when crosslinking agents are needed. The }
crosslinkable polymer can comprise from 25 to 99 percent,
preferably from 30 to 60 percent of the total SIPNs. The
liguid-absorbent component can comprise from 1 to 75
percent, preferably from 40 to 70 percent of the total
SIPNs.

The ink-receptive layer can also include particulate
material for the purpose of improving handling and
flexibility. Preferred particulate materials include
polymeric beads, e.g., poly(methylmethacrylate),
poly(stearyl methacrylate)hexanedioldiacrylate
copolymers, poly(tetrafluoroetpylene), polyethylene;

most preferred. Levels of particulate are limited by the

TR R
’_ }, g-{%.;-
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requirement that the final coating be transparent with a
haze level of 15% or less, as measured according tc ASTM
D1003-61 (Reapproved 1979). The preferred mean particle
diameter for particulate material is from 5 to 40
micrometers, with at least 25% of the particles having a
diameter of 15 micrometers or more. Most preferably, at
least 50% of the particulate material has a diameter of
from 20 micrometers to 40 micrometers.

The ink-receptive formulation can be prepared by
dissolving the components in a common solvent. Well-
known methods for selecting a common solvent make use of
Hansen parameters, as described in U.S. 4,935,307.

The ink-receptive layer can be applied to the film
backing by any conventional coating technique, e.gq.,
deposition from a solution or dispersion of the resins in
a solvent or agueous medium, or blend thereof, by ﬁeans
of such processes as Meyer bar coating, knife coating,
reverse roll coating, rotogravure coating, and the like.

Drying of the ink-receptive layer can be effected by
conventional drying techniques, e.g., by heating in a hot
air oven at a temperature appropriate for the specific
£film backing chosen. For example, a drying temperature
of 120°C is suitable for a polyester film backing.

In an alternative embodiment of the present
invention, an ink-permeable protective layer is applied
atop the ink-receptive layer. The preferred material for
an ink-permeable layer is polyvinyl alcohol.

Additives can also be incorporated into the ink-
permeable protective layer to improve processing,
including thickeners such as xanthan gum, added to
improve coatability, and particulates to improve
feedability.

Other suitable materials for the protective layer
are disclosed in U.S. Patent Nos. 4,225,652, 4,301,195,
and 4,379,804.

The composition for the protective layer is
preferably prepared by dispersing finely divided

=31~

mhereln n represents an |nteger of 2 orngeaL@pw«w
g-ass—+ ;

i

FEDswepmpapereaer S L EEC
- 4



STWReRe

R S T

wherein n represents an integer of 2 or greater; 15 Cl ass G which ha§
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polyvinyl alcohol in cold water, agitating the dispersion
vigorously, and then gradually heating the dispersion by
an external source or by a direct injection of steanm.
After cooling the dispersion to room temperature,

5 particulate material can be mixed into the dispersion
using conventional propeller type power-driven apparatus.

Methods for applying the protective layer are

conventional coating methods such as those described,
gupra.

10 Film backings may be formed from any polymer capable
of forming a self-supporting sheet, e.g., films of
cellulose esters such. as cellulose triacetate or '.
diacetate, polystyrene, polyamides, vinyl chloride
polymers and copolymers, polyolefin and polyallomer

15 polymers and copolymers, polysulphones, polycarbonates
and polyesters. Suitable polyester f£ilms may be produced
from polyesters obtained by condensing one or more
dicarboxylic acids or their lower alkyl diesters in which
the alkyl group contains up to 6 carbon atoms, e.g.,

20 terephthalic acid, isophthalic, phthalic, 2,5-,2,

6-, and 2,7-naphthalene dicarboxylic acid, succinic acig,
sebacic acid, adipic acid, azelaic acid, with one or more
glycols such as ethylene glycol, 1,3-propanediol, 1,4-
butanediol, and the like.

25 Preferred film backings are cellulose triacetate or
cellulose diacetate, polyesters, especially poly(ethylene
terephthalate), and polystyrene films. Poly(ethylene
terephthalate) is most preferred. It is preferred that
film backings have a caliper ranging from 50 micrometers

30 to 125 micrometers. Film backings having a caliper of
less than 50 micrometers are difficult to handle using
conventional methods for graphic materials. Film
backings having calipers over 125 micrometers are very
stiff, and present feeding difficulties in certain

35 commercially available ink jet printers and pen plotters-

When polyester or polystyrene films supports are
used, they are preferably biaxially oriented, and may

s st
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U. S. Patent 5,134 ,198(+3pal ), incorporated herein by
. - 15-
also be heat set for dimensional stability during fusion

of the image to the support. These films may be produced
by any conventional method in whicn the £ilm is biaxially
stretched to impart molecular orientation and is
dimensionally stabilized by heat setting.

To promote adhesion of the ink-receptive layer to
the film backing, it may be desirable to treat the
surface of the film backing with one or more primers, in
single or multiple layers. Useful primers include those
known to have a swelling effect on the film backing
polymer. Examples include halogenated phenols dissolved
in organic solvents. .Alternatively, the surface of the
film backing may be modified by treatment such as corona
treatment or plasma treatment.

The primer layer, when used, should be relatively
thin, preferably less than 2 micrometers, most preferably
less than 1 micrometer, and may be coated by conventional
coating methods.

Transparencies of the invention are particularly
useful in the production of imaged transparencies for
viewing in a transmission mode, e.g., in association with
an overhead projector.

The following examples are for illustrative
purposes, and do not limit the scope of the invention,
which is that defined by the claims.

e
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Preferably the ink-receptive | ayer conprises a pol ynmeric bl end
contai ning at | east one water-absorbing, hydrophilic, polyneric 1
material, and at |east one —-—Rhydrophobic.pol ymeric material incorpor e
acid 5 functional groups. |Sotpthnbnl ¢apalififiiles of vari ous nmonomer i e
units are given, for exanplie, i nREABED Van Kr evel i pCTMISO4{010BT 4
colla‘s):ﬁ&ﬂ‘g' n of P. J. Hoftyzer;— Properti es of Polyners: Correl atiofis
wi t al Structure, Elsevier .Publishing Conpany (Amsterdam 10
London, New York, 1972), pages 294-296_34- The wat er - absor bi ng
hydrophilic polynmeric material conpri ses honopol ynmers or copol yners of
nononmeric units sel ected fwm kyl tertiary am no al kyl
acrylates or nethacryl ates, al Kyl quaternary am no al kyl 15 acrylates or
met hacryl ates, 2-vinyl pyridine-and 4- vi nyl pyri di ne. Pol ynmerization of
t hese nononers can be conducted by free-radical techniques with

condi ti ons sBaf as tine, tenperature, proportions of nmononeric units,’
and the |ike, adjus ﬁd t ain the desired properties of 20 the
final polyner. /ll‘.—’wm bic polyneric materials are preferably
derived fPom conbi nations of Jacrylic or other hydrophobic

Ok §

CH{’C‘-‘N\N Ha ,NH: 201 ®

C
" eNH,

10

erein the anion, X',is CF,S05. .

- ss A mordant wh
i ne designation will be

when another anion is used, t

followed by the jdentity of the anion. " nen another
15 I224-Class C mordant wherein X ,is CF,805. e

anion is used, the designation will pe followed by the

anion.

MA1-CMA1-Cl

20 M cHg\:;:tz\?,N\NH, H, « Kl

CH, CHs &
25 P124
n ?‘lH
- HCI
ON:CH’\ NH=C—NH,
cP Chs
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et hyl eni cal | y unsaturated nononeric units copol ynerized

W th nononeric
units having acid functionality. The.25_ . _hydrophobic nononeric units are
capabl e of forning water- in dﬁﬁbmﬁgppumgqﬁ§ﬁﬂhen pol ynmeri zed al one,
and’ contVé 94/08304 pendant al kyl rgroupgrdiavting nore than 10 carbon at ons.
They al so are capabl e of being c yiref-hZzed--wi-th lat I SIHA1BRcci es
of acid-functional nononeric unit. 30 Prefg é@d hydr ophobi ¢ nononeric
units are preferably selected fromcertain acryl ates and net hacryl ates,
e.g., nethyl(Wthfadaphahg,aebhﬁbﬁggggkgggyh§£g nBgrylonitrile,
styrene or a-nethylstyrene, and vinyl acetate. re?erréd acid functional
mononmeric units for polynerization wwth 35 the hydrophobic nononeric units
are acrylic aci aMAnGF,SO;net hacrylic acid in amunts of from about 2%to

. about 20%
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I nk- receptlve | ayer for the pur pse«ei‘curl reductlon Lower nol ecul &
wei ght pol yet hyl ene gl ycol s Hile nﬁfélgﬁﬁ e for reducing curl whil (e
maintaining a 5 low | evel of Haze. Rergrd neg S preferr at thejl
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pol yetwiQ194120364| ycol have a nol ecula ss t han PCT.
In a preferred enbodi nent, the ink- receptlve coati ng .~M*L§~gg“§LPN The

SI PN of the present i nventi on conprises 10 38rossl i nkabl e, po%yners tﬁ“r“are

ei t her hydr ophggﬁ hydrophilic in nature, and can’y Q}éHasEesﬂREpmga
t he copoly Qatlon of acrylic or other hydrophobic -- |I|c
et hyl eni-call y unsat urated nono ' Its W th nonong
groups, or if pendant ester 15 §roupdnare al ready present |n t ese
or et hyl enically unsaturated nogoneric units, by hydrolysis.
Hydr ophobi ¢ nononeric units suit or preparing
’ e ™ . 2ma
a® @) Neo .
Cufﬂ\v,,\\/’.\cﬂs
CH,
10 1I222

N 2 HCl
12 N/\/ NcH,

CH3

20 Iest Methods
Bleeding Test

Test samples were coated at a 150 um wet thickness
on a 100 um thick polyvinylidiene (PVDC) primed .
poly(ethylene terephthalate) (PET) £ilm and dried at i

25 130°C for 2 minutes. The samples were imaged on an F
Hewlett Packard Paintjet™ XL300 at 25°C and 50% relative >
humidity (RH), using a test pattern having a portion *
which is a single dot row of blue (cyan and magenta) ;
passing through a solid background of red (yellow and 3

30 magenta). After exactly 10 minutes, the samples were g
placed in Flip-Frame™ transparency protectors, available g
from Minnesota Mining and Manufacturing. The line widthS@
(L.W.) of the samples were measured under magnification é
and recorded. The samples were then stored at 35°C and

35 80% RH for 90 hours. At the end of 90 hours, the line
widths were measured and recorded. A contrel film was
also made, printed and tested in the same manner. The
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e mat ri x conponents are preferably sel ected from 20
ates and net hacryl ates having the structure:

wherein Nerﬂ'gﬁrﬁrmWG4+ep~CHerﬂ and R err]

gkl t8S tBEANdar bon at ably up
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following:

_1,,W.90 sample - L.W. Initial sample
5 L.W.90 control - L.W. Initial control X 100

Examples

i or s
The following illustrates the synthesis of ink-jet
10 mordants useful in the improved ink-receptive sheets of

the invention.

C s ordant S es

15
o} [
1Y
* ;‘-T Mefwaol '%
N meﬁJ\my -
20 1 2
.( \m
x 3
X:  a=CH,80 f=p~-MePhSO,

2 b=Br g=Cl10, Thxs Sheet Has “Been Replaced
ooct HIIIIII i III |
a=Cl i=CF,S0,
e=CF;C00 §=BF,

30
These syntheses illustrate the preparation of

poly(vinylpyridines).
(a) A solution of 25 g 4-vinylpyridine in 50 ml
methanol contained in a two-neck flask was flushed

is

with dry nitrogen. After adding 0.5 g AIBN, the
system was refluxed for 24 hours when a viscous
materjial resulted. The polymer was precipitated
from ether/hexane and dried in vacuo. Molecular
weight: M,=140,609, M=50285, P=2.8
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(b) The procedure in (a) was repeéted for both 4-
vinyl- and 2-vinylpyridines using THF instead of
methanol. Poly{4~-vinylpyridine) was precipitated
from THF during the reaction whereas poly(2-
vinylpyridine) was not. The latter was precipitateg
from ether/hexane as described above.

The following syntheses, (with reference to Reactig,
Scheme 1) describe the preparations of various hydrazoneg
from chloroacetone and appropriate salts of
aminoguanidine.

(a) To a mixture of 30g water and 30g
methanesulfonic acid, 20 g aminoguanidine bicarbonate wag ?

|‘ ;‘ 8 E : n\& BEEN
CED PCTUS94/01087

-38~

slowly added in portions at room temperature to obtain a
clear solution of the corresponding methanesulfonate g
salt. The sclution was warmed to 40°C and 15 ml :
chloroacetone was added dropwise. The solution was
heated to 50°C for 15 minutes, cooled to room

temperature, and then left at ice-temperature for 4-6
hours. The crystalline hydrazone was filtered and washedi:
first with ice-cold isopropyl alcohol and then with
diethyl ether. The hydrazone salt of methanesulfonate
was dried in vacuo at 60°C.

{b)=(h) The methanesulfonic acid was replaced
successively by an equivalent amount of HBr, HNO,, HCl, i
CF,COOH, pMePhSO,H, HCl10,, and HF and the procedure was ?
repeated as described in 2{a) to obtain the hydrazone
salts from (b)-(h).

(i) The methanesulfonic acid, supra , was replaced:
by trifluoromethanesulfonic (triflic) acid and the
procedure was repeated as described in Example 2(a). Th®
hydrazone salt, on overnight cooling, could be
precipitated/cryséa1lized, but was redissolved during
filtration. The salt, however, was extracted in
methylene chloride and then dried over anhydrous
magnesium sulfate. Removal of solvent gave the hydrazo¥
salt of trifluoromethanesulfonate as a thick liquid/seslt
solid.



where X and Y independently represent hydrogen“er'alkyl groups
aving up to 4 car 5w Sheetlias Be B@ﬂ_p carbon atons, a hal ogen
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lat om ¢al kyl halide g ' i | L Wﬁéﬁ@ ﬁﬁ rr] represent hydrogen or
any alkybwgggugmhaV|n iR arbon:Gitons, preferably pCOMUSI4/0H08DHON
atons, and represents hydrogen or nwethyl; "and (4) vinyl
acet at e. Hydr ophi |l i ¢ nononeric units-sa#table for preparing

crosslinkabl e polynmers are preferably selected from 20 (1) vinyl
| act ans havi ng the repé&ht+ () st rThe pwacgdundg above was repeated by

replacing the triflic acid by HBF,, C,/F,S0,H, FSO,H, HPF,,
C1S0;H, and HSbF; to obtain the hydrazone salts from (j)-
(o).
5 The following illustrates the preparation of various
polymeric mordants of class A.
(a) To a solution of 10g poly(4-vinylpyridine) in
80 ml methanol, a solution of 21g chloroacetonehydrazone-
aminoguanidinium methanesulfonate (2a) in 30g methanol
10 was added and the mixture was heated to 50°-55°C for 4-6
hours. On cooling the mixture to room temperature, the
polymeric mordant with two counterions (first Cl°
counterion with the ring quaternary nitrogen; second
CH,S0; counterion with the side chain iminium quaternary
15 nitrogen) was precipitated from acetone, filtered, and
dried in vacuo. The material is Polymeric dye Mordant
A(X=CH,S0, / Cl7).
(b)-(0) The procedure in (3a} was repeated using
chloroacetonehydrazone-aminoguanidinium salts of
20 counterions (b)-(o) to obtain the mordants from (b)~-(0).

'S

® )
2MX
- o === x°
e 30 HN- BN
8 ®
o BN, x° BN,

ne 35 To a solution of 10g polymeric mordant 3d in 30ml
ai- methanol, two equivalents of sodium methanesulfonate was

added with stirring. The solution was heated to 60°C for
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15 mins, filtered, and the mordant 4a was precipitateg
from ether and dried in vacuo.

Class C synthesis
NG
PG ¢ m—’:—_—,%]r

10 ] xeaﬁ,jtm’

;-2

r’ngcﬁ

X represents the same counterions as in Reaction ¥
15 Scheme 1.
To a solution of 10g poly(N-vinylimidazole) S in 30
ml methanol, a solution of 28g chloroacetonehydrazone-
aminoguanidinium trifluoroacetate, 2e, wherein X=CF,C00),
in 30 ml methanol was added. The mixture was heated to
20 50°C for 15 min. and cocled to room temperature. Mordant :
6e was precipitated from acetone and dried in vacuo. ,

g
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35 To a solution of 10 g 64 in 30 ml methanol, two

equivalents of potassium triflate were added with
stirring. The mixture was heated to 50°C for fifteen

30
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W . M one to four carbon atons, and Rlerr] represents H or an
yl group, having up to ten carbon at ons, MpLe&erably fromone to four
carbon atons, or an hydroxyal k g “ﬁDQEua al koxy al kyl group havi ng
t he struwumm 5 -(CHerr]) 1# ki whére p repr esRCR/ESHDINET eger
froml1lto 3, © inclusive; =y am no al kyl acryl ates or
tertiary am no alkylnethacrylates havi ng #hk=structure: [err]
where mrepresents the integer 1 or 2 and R err] and R[err] are as 15

defined previousl yiinukesy «29qled: frexaam tarperidfire odnd then, ifidtered
ten carbon atoms, puRifHEL Y (F=<UP,809 Was precipitated from ether and

dried in wvacuo.

i

10
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To a suspension of 10 g guanidinobenzimidazole in 30

g water, 13 g concentrated HCl was added dropwise, to
obtain a diquaternary iminium hydrochloride salt. To

20 this mixture was added dropwise 3.3 ml chloroacetone, and
heated for 0.5 hour. The off-white flocculent
precipitate was separated from the mixture and dried in
vacuo to obtain the di-quaternary iminium hydrochloride
as a semicarbazone salt.

25
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A reaction vessel fitted with a mechanical stirrer,
a condenser, and a dropping funnel was charged with 100
parts of DMAEMA (N,N-dimethylaminoethyl methacrylate). A
solution of 117.1 parts of chloroacetone hydrazone-
aminoguanidinium hydrochloride in 285 parts of methanol
was added to the vessel slowly from the dropping funnel
in such a rate that the reaction exotherm does not exceed {
50°C. After completion of the addition, the reaction
solution was stirred for two hours. The solvent was then
removed by rotary evaporation under vacuum at 40°C. A
white solid was formed; monomer 12 was characterized by
its 'H NMR spectrum.

50 g of monomer 15 was then placed in a reaction
vessel with 50 g of water, and 0.23 g of V=51 (2,2’~-
azobis(2-amiindinopropane)di~hydrochloride, available
from Wako Chemical Co.. The solution was purged for 20
minutes, then heated at 50°C for 2 hours. A viscous
polymer solution was obtained. 'H NMR and % solid
analyses revealed polymerization to Mordant 16.



p where r represents—am integer froms to 25, incIuéer, and Rlerr]
defj ned preV|ou t Has Been Replaced - - 19- Some
of t he previ ously Wﬁh‘w asﬁ ¥ \of bot h t he hydrophobi ¢ and

UFES
hy dr ophwio sa/2080380er | wm pendant ester groupRCT/IS94/01687
readily be rendered | € by hydrolysis. For the others,

nononmeric 5 units containing acidic groups ®4%=incorporated into the

pol ymeric structure to render then1crossllnkable
e ceptive

The copelymer was prepared by combininq 60 parts N-
vinyl-2-pyrrolidone, 20 parts hydroxyethylmethacrylate,
10 parts of the ammonium salt of acrylic acid, 10 parts
5 methoxyethylacrylate, 0.14 part Vazo™ 64, available from
E. I. duPont de Nemours and Company, and 500 parts
deionized water in a one-liter brown bottle. After the
mixture was purged with dry nitrogen gas for five
minutes, polymerization was effected by immersing the
10 bottle in a constant temperature bath maintained at a
temperature of 60°C for 24 hours. The resulting
polymerized mixture was then diluted with deionized water
to giGe a 10% solution (hereinafter Copolymer A
solution).
15
s nk=Rece o
This copolymer was prepared by combining 40 parts N-
vinyl-2-pyrrolidone, 20 parts hydroxyethylmethacrylate,
10 parts of the ammonium salt of acrylic acid, 30 parts
20 methoxyethylacrylate, 0.14 part Vazo™ 64, available from
E. I. duPont de Nemours and Company, and 500 parts
deionized water in a one-liter brown bottle. After the
mixture was purged with dry nitrogen gas for five
‘minutes, polymerization was effected by immersing the
“' 25 bottle in a constant temperature bath maintained at a
temperature of 60°C for 24 hours. The resulting
polymerized mixture was then diluted with deionized water
to give a 10% solution (hereinafter Copolymer B
solution).

30

A reaction vessel was fitted with a mechanical
stirrer, a condenser and nitrogen system. 58.40 parts of
deionized water and 2.30 parts of acrylic acid were added

35 to the vessel, followed by 2.30 parts of 28.5% ammoniunm
hydroxide solution in water. A pH of between 9 and 10
was obtained. 9.18 parts of N-vinyl-2-pyrrolidone (NVP)




Pol yrmeri zgati on of these-npreners—ean be carri éd out by typical free
.sHéﬁgnstnm_w“polynerization t echni ques.

radi cal solution, enu sign,}qr 1
Sui t abl e nononeric - -“T NEAG HABIBHEN jgr oups i nclude acrylic aci df
or met hacrylic a ! ﬂ i iE J :
anmoni W 9426304 ;

L%§§%§§32L§~f§rg?§¥gigb%§*§ibé@% n?ronf;
the group of polyfunctional aziridines possessing at 15 | east two k
crosslinking sites per nolecule, such as =44 et hyl ol
DL o Ul ko SagA, | o MRERRS PR Shrbeod mpsndfvethy acrylats
(MEA), 4.59 parts hydroxyethyl methacrylate (HEMA) and
32.13 parts of ethyl alcohol. The solution was purged
with nitrogen for 20 minutes. After heating to 50°C, a
5 solution of 0.092 parts of initiator Vazo™ 50 was added
in 0.31 parts of deionized water. The solution was
allowed to react at 50°C for 18-28 hours. The extent of
the reaction was monitored by percent solids and G.C.
analysis. The reaction was halted when the unreacted
10 monomer level fell below 0.02%. A viscous polymer .
solution resulted which was then diluted with deionized
water to give a 10% polymer solution (hereinafter
cOpol§mer B solution).

15 r o [*] s
A. Preparation of Diethanolamine-adipic acid
condensate promoter. Equimolar amounts of adipic acid
and diethanolamine were heated and stirred in a closed
- reaction flask. Dry nitrogen was constantly bubbled
20 through the reaction mixture to remove water vapor, which
was condensed and collected in a Barett trap. When 1-1.5%
moles of eater based on one mole of adipic acid and one E
mole of diethanolamine had been collected, the reaction ;
was stopped by cooling the mixture. The resulting :
25 condensate was diluted with water. 4
B. Preparation of 30 micron polymethylmethacrylateé
beads. An aqueous solution of 52.9 kg deionized water, :
685.2 g Ludox™ colloidal silica (10% solution),
" available from DuPont, 40.8 g of 10% solution of
30 diethanolamine-adipic acid condensate promoter (made in
step A), and 11.2 g potassium dichromate was stirred and
adjusted to pH 4 by addition of 10% sulphuric acid. A
solution of 53 g of polyvinylpyrrolidone K-30, 36.7 kg
monomer methylmethacrylate, 674.2 g of t:r:1‘.met:h:1ﬂ.e:vl;.v::'t:o—~-;E
35 trimethacrylate and 112.4 g of Vazo™ 64, available fros ';
DuPont, were added to the above aguecus mixture and thﬁff
stirred at 100-120 rpm for 10 minutes. The mixture was f
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[err] .
means of netal

provi dedNOI3412884posi ti on gont ai Rifglitthe
from80 to 99 parts by

10

15

20

25

30

35

trimethylol propane-tris-([err]-(Nnethylaziridinyl

pr opi onat e)

and so o .,&Eﬁipi£“§$qga‘"n al so be brought about by 35
i ons, such,agﬂpE3VPd€ﬁ§b?L | tival ent metal ion salts,
crosslinkable p de

then passéd through a Manton-Gaulin homogenizer four time
at an internal pressure of 4800-6200 KPA, then poured
into a reaction kettle which was purged with nitrogen,
sealed and stirred at 60°C overnight. The contents were
then collected and centrifuged, followed by washing
several times with water to yield a wet cake. The wet
cake was then dried at ambient temperature to give a free
flowing powder.

Example 1

An ink-receptive film of the invention was prepared
in the following manner:

A coating solution was prepared by mixing 6 g of a
copolymer B solution with a solution containing 3.5 g of
a 10% aqueous solution of Vinol™ 523, available from Air
Products and Chemicals, 0.5 g of a 10% agueous solution
of Gohsencl™ KPO,, available from Nippon Gohsei, 0.1 g of
a 1.7 molar solution of ammonium hydroxide, 1.72x10* mole
of "P134-Cl", 0.15 g of a 10% solution of 30 um
polymethylmethyacrylate (PMMA) beads, and 0.06 g of a 10%
solution of "XAMA-7", pentaerythritol-tris-f-(N-
aziridinyl)propionate, available from Hoechst Celanese,
and was coated onto a backing of polyvinylidene chloride
(PVDC) primed poly(ethylene terephthalate) (PET) film
having a caliper of 100 um. Coating was carried out by
means of a knife coater at a wet thickness of 150 un.
The coating was then dried at 145°C for 2.5 minutes.
This ink-receptive sheet was then tested for bleeding and
the result is shown in Table 1.

, Example 1C
This was made in the same manner as Example 1 except
"p134-Cl" was omitted from the coating solution. This
ink-receptive sheet was tested for bleeding and the
result is also reported in Table 1.

This Sheet Has Been Replaced
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- 20- \wei ght of nonomer and from1l to. 20_%arts by wei ght of a }
chelatlng conpound. The\nsgafi @ngrigan be selected fromions of %
foll owi ng netal s: cobalt, cdl ciu 1 @@ﬁsiunl chrom um 5 alum num tirj

zircon ni ckel , and_so_oh, WL he preferrﬁgmﬁﬁggﬁﬂﬁqs bei
selecﬂ@ﬁg*?@W$alun1nun1 acetate, alum num amoni um sulTate

dodecahydrate, alum alum num chl oridegghromum (111) acetate, ,
chromum (I11) chl ori de hexahydrate, cobalt acetate, cobalt (1) 10

chl ori de hexahydrate, cobalt (II) acqug@ngngghggrate cobalt sul fat
hydrate, copper sulfate pe t dra er _aceta opper
chl ori de di hydrat e, ?bPPEC ERFB§FH§ ﬁg dVﬁfﬁ m? Fr?%g ﬁﬁﬁﬁﬁg
sul fate dodthahpdmat manherr assExamplede, egcephyﬁhate1.mngnesodn115
acetate tetrahyd chlorld hexahyd n1n|trat
hexahydr at e, ﬁai 9&”@335&?& mPE??BﬁﬁdVﬁf@ uﬁﬁﬁgangggngﬁ ﬁ?g
tetrahydrates nthéemordant is shown in Table 1, along with the test
results. These mordants all contain the guanidine

U

functionality.
Examples 16C~21C
10 These comparative ink-receptive sheets were prepareg

exactly as described in Example 1. Mordants which do net

contain guanidine functionalities were used instead of 2
the novel mordants used in image-rgceptive sheets of the
invention. The mordants used and the results are shown

15 in Table 1.

This Sheet Has Been Repl
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™ chlori de hexahydrate, nickel nitrate hexahydrate, stannous chl ori de
di hydrate, stannrc-chioride, tin (lL)..20-acetate, tin (V) acetate,
strontium chl ori deryis sndaeaa Byl Ragleed ST righit Btim hitrate, zinc acetate

di hydr gicpoaaosedi nc FRENIREIN 31 nbtczbe, zi fconi um (1V) PERIUSP4/0R087
zi rconi um acet at e, B gl hl-eride;—ziTConi um hydr oxychl ori de,

anmoni um zi rconi um so on. 2547= The preferred chel ating

conpounds can be sel ected from emégﬁéé;alkaline netal salts of
acrylic or methacrylic acid having th ure: [err] wher e
Rlerr] is descrijpes—pre ' T TP e e T T S R e O T
NH err], preferaj % Ble
P134-Cl ;
1C o NONE 100 ﬂ
5 2 P134-CH,SOy 53
3 P134-NOy 41
g 4 P134~-CF,C00° 12 u
* H 5  P134-BF, 53
!r 6 P134-2CF,S0; 59
10 H 7 1224-CF;S0, 29 E
8 I224~-CYl 29
9 I1224-BF, 47
10 1224-2CF;S0y 53
11 P134-Gi 59
15 ﬂ 12 I224-Gi 53
* H ‘13 ° PI24 53
14 MAl1-CMA1-Cl® 29
15 P134-CF,50,~ 23
16C P132 82
20 17¢C I222 76
18C MP-CF;SO0y 129
19C MI-PTSA 135 H
E 20¢C MI-CF;S0, 117 g
HEI-CL ’
25 J
|




-21- . (2) N-substitwuted.acrylanm do or nethacryl am do nonomer s
cont ai ni ng i oni HAH- BT EHESSBEUCT ure: [err] . where R[ errj

i s described prevtggﬁkaﬂm; Sligdnlgpresents Hor an al kyl group havi ng
to four carbon ato t e N——
WO 94/20304 Tﬂ"ﬂr l ﬂ l" | PCT/US94/01087

d G
Examples 22 and 22C
The ink-receptive sheet of the invention was made by
mixing 5 g of Copolymer A solution with a solution
containing 10 g of a 10% agueous solution of Vinol™ 523,
5 0.06 g of a 1.7 molar solution of ammonium hydroxide,,
0.45 g of a 10% P144 solution, and 0.15 g of a 10%
agqueous solution of XAMA. This resultant solution was
coated as described in Example 1. The comparative sheet
was made in the same manner except that no Pi44 was
10 added. After imaging on an Hewlett-Packard "Paintjet
XL300", the samples were placed in a 35°C, 80% RH chamber
with the images exposed to the atmosphere. After 48
hours; Example 22 showed excellent retention of image ’
quality and resolution, whereas Example 22C showed .
15 dramatic blurring and loss of resolution.

amples 23 23

These ink-receptive sheets were made in the same

manner as Examples 22 and 22C, except that Natrosol™
20 250L, available from Aqualon, was substituted for
Vinol™sa3.

Again, the examples containing P144 showed excellent
retention of image quality and resolution whereas 23C
showed dramatic blurring and loss of resolution after

25 identical imaging, heating, and humidity aging. '

Examples 24-35
These ink-receptive sheets were prepared in the

following manner. '

30 A coating solution was made hy nixing 6 g of
copolymer B solution with a solution containing 3.5 g of:
a 10% agueous solution of Vinol™ 523, 0.5 ¢ of a 10%
agueous solution of Gohsenol™ KPO,, 0.1 g of a 1 molar
solution of hydrochloric acid, 1.73 x 10* moles of

35 various mordants with guanidine functionality, as shown :
in Table 2, and 0.15 g of a 10% aqueous solution of 30 %



10 Rlerr] represents COOMor -SJerr]Mwhere Mis described previ ously;

(3) alkali nmetal salt of p-styrene sulfonie acid, (4) sodiumsalt
of 2-sulfo ethyl acrylate [afgsspdiumas BEAlt of 2-sulfo ethyl methacrylate;
15- woP9antad Ny! pyridijne angzd-anenyl  pyfidi ne; PCTIUS94/01087

i m dazol e; (7) N (B=anmi-nsprepyty-met hacryl ami de hydrochl ori de;

and (8) 2-acetoacetoxy ethyl acryl at-ggand 2-acet oacet oxy 20 et hyl
nmet hacryl at e. QO her crosslinkable polynmers suitable for the matrix

cormponent of the BugaoRhARES STENS ebmpoeivimrsaiid not roemtaiwm are pol yners
havi ng crosslinkable tertiary :_amno u [ ' roups can be
provi ded either 25r98spipkers tmenﬁﬁ%?rg{?cgfj%i%rgeg‘ ??#&h% ?br mation of

the polyner, or grafted onto the polyner after the formati on of the
pol yneric backbone. These have the W of : 30
5 These ink-receptive sheets were made in the same

‘ manner as Example 24, except with mordants having no
, guanidine groups. The mordants and the results are shown
i in Table 2.

10
Example ~ Iworaant | % Bleea
P134CF,S0, :
H 25 P134~C1 10
26 P134-CH,SO0; 65 Il
15 f 27 P134-No, 45
28 P134~CF,CO, 15
uas P134-BF, 50 ﬂ
ﬂ 30 1224-~CF350, 25 H
31 1224-C1 30 g
20 || 32 1224-BF, 60
33 P134-GI 60
4 1224-GI 50
35 P124 4s
36C P132 108
25

This Sheet Has Been Replaced
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[err] +35 wherein R err] represent§m§g ;ﬁg Iec ed fromthe group; —
consi sting of substituted.and unsubstlt substituted 4
and unsubstituted an1dbl@50ﬁﬂ§ a@d“ U .

t h%crms%%id%‘?

-22- substituted and u gb tuted

What is Claimed is:

1. An ink-receptive sheet comprising a transparent
substrate bearing on at least one major surface thereof,
5 an ink-receptive layer comprising an imaging polymer and
at least one polymeric mordant comprising a guanidine
functionality having the following general structure:

R,\l ? Xy Ry
10 i; /E') CH }/é“N-{'NH')\ AHz
2

! ‘N Xz

15 wherein A is selected from the group consisting of
a COO-alkylene group having from 1 to 5 carbon atoms, a
CONH-alkylene group having from 1 to 5 carbon atoms,
~-CO0~—(CH,CH,;0) n—CH,~ and ~CONH-(CH,CH,0)n—CH,-, wherein n is
from 1 to 5;

o G LU TAR NS

20 B and D are separately selected from the group
consisting of alkyl group having from 1 to 5 carbon
atons;

or A, B, D and N are combined to form a heterocyclic
compound selected from the group consisting of

| @“ QO - &

30

L

R, and R, are independently selected from the group
consisting of hydrogen, phenyl, and an alkyl group
containing from 1 to 5 carbon atoms;
35 R is selected from the group consisting of hydrogen,
‘ phenyl, benzimidazolyl, and an alkyl group containing

| A




groups preferably haV|ng no nore than t nore preferably
having no nore than five carbon atomswgmnﬂgﬂ ‘mmm‘ and unsubstituted
aryl groups, pref 5-NaE B earbon atons, Rerr] and

Rl err] i ndepe gnflﬁh“ ﬁTSe a nmenber selected from ppp ?RM7
con5|st| bst_Luteﬁmﬁ “unsubatituted al kyl groups, preferably
havi ng no nore than ten carbon atons, nore é _preferably having no nore

than five carbon atons, and 10 substltuted an unsubstituted aryl groups,

preferably havi ng %fﬁh cdxgﬂgﬁ ldey. 0 R ra,
and R[err] can be con %edé%%é ornﬁﬁﬁe substltuted or .Qﬂ%substltuted
cyclic structure amferr]-R[err]- Where wat er or other agueous
liquids are to be 15 qﬁsghgeﬁ aﬁelghxuﬁgﬁrred that Rl err] be selected to
be (C-C»NH(R[err]) mhereln Rlerr] represents a substituted or
unsubstituted dival ent aIkyI group, preferably having no nore than ten

carbon atons, snd nor ez pr ef xm abhk-teceptpive sheetrowherdim saick ixkson

g Ehe e FHabk LT Sﬁ%&?%é%@? feddf e M B °000

include in i tpoFymericreolhychent) dorkbast gpreaipkiquidtabsorient
>5=0, -0, >N 'é%mpéﬂ@héfland at least one polymeric mordant according
to clainm 1.

10
3. An ink receptive sheet according to claim 1
‘ wherein X, and X, are selected from the group consisting
* of Cl', CF,SO;, CH,S0;, NO,, CF,CO0°, BF,, CH;,
C00,, benzene sulfonate, and para-toluol sulfonate.
15
4. An ink-receptive sheet according to claim 1
wherein said ink-receptive layer further comprises a
particulate, and a polyfunctional aziridine crosslinking
agent.
20

5. An improve ink-receptive sheet according to
claim 4 further comprising an additional particulate
filler having an average size of from 0.25 um to 1 um.

25 6. An ink-receptive sheet according to claim 1
wherein the mordant has the following general formula:

30 CJ°

I'

B )\
X HzN NH2 This Sheet Has Been Replaced
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e O AR BT can be pr epared: by ”‘fﬂﬂmwﬂﬂll@”mﬂmér?’ﬁieéﬂpﬁ5%&15_ i

contai ning mal eic a -wi-t-h-an am né havi'ng®the structure: 30

wherein, Rerr], Rerr]} {EEr A4S BEEfe as described pre #gy
A partlYﬂﬂﬂiﬂﬂyMuseful e_anplé”éfﬁ&Jcross i nkabl e natrﬁ&ﬁﬁg 8ﬁent i S
Vi g&! et her and nmal ei ¢ anhydri de,

derived froma copol yner of 357porymethyl .
wher ei n

wherein X is selected from the group consisting of Cl,
CF,S0;, CH;S0,, NO,;, CF,C00, BF,, CH,,CO0, benzene
sulfonate, and para-tolucl sulfonate, and n is an integer
greater than 1.

7. An ink-receptive sheet according to claim 1
wherein the mordant has the following general formula:

n :

10 i
i xe _'

) 1

.

Hy
15 H
x? H-‘,ﬁ"'!\:\u-l2

wherein X is selected from the group consisting of CF,S0,,
20 CH,;S0,, BF,,PFs;, SBF;, and para-toluol sulfonate, and n is
an integer greater than 1.

8. An ink-receptive sheet according to claim 1
wherein the mordant has the following general formula:

)

& T

X® HN? NH,

X is selected from the group consisting of C1,
%, NO;, CF;C00°, BF,, CH,,CO0., benzene




r-23- t hese two nononeric unlts areel | l " I i mtely
equi nol ar anounts. Thi-s- GOWF'V A" ,a,n'f T“ﬁﬁm “H ni mx fol |l ow ng
nenner : OORaSpErr JiAs Bl
WO 94720304 R*F”U‘ £D PCT/US94/01087

-f3-
sulfonate, and para-toluol sulfonate, and n is an integer

greater than 1.

9. An improved ink-receptive sheet according to
5 claim 1 wherein the mordant has the following general

' formula:

.

15 o
X% HN" “NH,

wherein X is selected from the group consisting of CF,S80,,
CH,;S0;, BF,,PF;, SBF;, and para-toluol sulfonate, and n is
20 an integer greater than 1.

10. An improved ink-receptive sheet according to
claim 1 wherein the mordant has the following general

formula:
25
n
)
N
30 e é““2
cl )\
O:——&H N’ TCHy
)
MHZCF
H H
35 This Sheet Has Been Replaced
wherein n is an integer greater than 1. ”"m ll"" Ill m




5 wherein Rlerr], Rerr], and Rlerr] are as described previously, and s
preferably represent s—a-nunber._from about-100 to about 600. This :
reacti on can be convefn?ié!ﬁt(ﬁ Yerperfopped by di ssol ving t he pol ynet hyl

vinyl ether/mal ei c anhydri gep: sezgopol y i.e., reactant (a), in nethyl
ethyl ketone, 10 dis nnghe-an14u; e., reactant (gpryused/etes7al cohol,
such WO Mol or ef hanol , and m xi ng the t wo solutions. This reaction
proceeds rapidly at room tenperature, Jygqth agitation. The product of
this reaction nmay begin to forma cloudy suspension, which can 15 be

cleared by the addi taon ah PAkereteptiee Sshedt Giccording t&rekaimnki ng

agents suitabl v%hfegaa;ahsgiaygol%enc mordant has the general formula:

0

10 ' ﬁH
OT mﬁ

15 wherein n is an integer greater than 1.

12. An ink-receptive sheet according to claim 1
wherein said polymeric mordant has the general formula:

b—N—NH—c’NH’ c®
c® 2

wherein n is an integer greater than 1.

L

20

25

—_—
This Sheet Has
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pgfyner are nultlufdﬁﬁﬁlonal aIkyIatlng agents, each functional group. o%
whi ch forns a bond with—a pol mm y  edli-Rg group
by quat erni zation of 20 the t?ﬁsr P’ ! !é ary am 'n,o. gx,ou'pt ]3

D functional alkylating agents are SU|tabIe for this .-- el s
- 24- purpose. In the case where the tet3+ary anino group S pendant
to the backbone of the polyner, this crosslinking reaction can be

depicted as fol |l owsClams Ip, which has the structure:

N

XG
krcs-aa
N,N

3 H
: X
o )

X~ HN  NH;
” wherein X represents CH,S0,, p-MePhSO,, CF,S0,, BF,, PF,, or
SbF,; and n represents an integer of 2 or greater;
15 Class E, which has the structure:
n
&
X @
20 ?
C

e H, THIS S{ﬁt} h’?{gﬁ;E*V
cl )\ _-1[,3!2&3,_9
[ r—?n-{ N CHy T
®
_ N’LNANHZCP
)

wherein n represents an integer of 2 or greater;

This Sheet Has Been Replaced
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e

1ﬁheTe Rferr], Rerr], Rerr], and s are as descri bed preV|ousTyL F$EPFT“‘;5¢

can be the-same as Rerr], Rerr], Rlerr] andg,Q: can bera fralide, , e ap o
al kyyl sul fonate, preferably haV|ng no more than (5" - cérbdn:a%ohs ‘cor’any’.

aryl sul fonate; preferably. having no nore than 14 carbon atons: P g,
Sti)Jl other crosslinkable polynmers suitabté4for /

Class F which has the following structure:

g
10 | | til/l\l;l/kISHch
H H -

wherein n represents an integer of 2 or greater;

15 Class G which has the structure:
R B
O n c o
0_\_ 3=N—NH——C’N Mz C
20 ) \ “NH,
ci® o

wherein R, represents K or CH,;; R, represents a C,-C, alkyl
group, and n represents an integer of 2 or greater.

‘ 25 Preferred mordants are those which have a molecular
weight of less than 200,000, most preferably 10,000 to
60,000.

The ink-receptive layer of the imprbved ink-
receptive sheet of the invention further comprises a
30 polymeric ink-receptive material.- Although at least one
| of the polymers present in the polymeric ink-receptive
material is preferably crosslinkable, the system need not -
- be crosslinked to exhibit the improved longevity.and '
" reduced bleeding. Such crosslinked systems have

is Sheet Has Been Replaced
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-1,..;,
EOE,

E% dormng the matrix conponent of the SI'PNs of the presgnt .. aneng;qn i
I ncl ude pol ynmers having silanol groups; mhereln'xi thé sid anbl ¢ gnbups can

ei ther be _part of the nononeric units . used iin the ﬁornatlon'ofvthe, L

pol yner or be grafted- onto the pol ymargqf ter the formation of the
pot'yneric 15 backbone. If grafting is pre %erred t he pol yneric backbones
general |y contgjyy ”Erlat§Q5%§t8&u3E|Ehﬁfonaﬁéhydnddﬂ ishanhineagee
converted into gra reaction with conpounds haV|ng pri mary
am no groups. qreaﬁemamuansade groups can be grafted onto these sites by 20

heating a solution containing the backbone polyner with an
?gg?oalkoxysilane.gthe %&F?ﬁ%@%&%ﬁe1%%-:%%2%%@93”&£&ec according to
5 claim 1 wherein the mordant has the following general
formula:

This Sheet Has Been Replaced

:TWSS£Z“AQB§{]

- N
REPLACED

- | N E I
15 | o ’A

wherein X is selected from the group consisting of CF;S0,,
CH,S0,, BF/,PF;, SBF¢, and para-toluol sulfonate, and n is
20 an integer greater than 1.

S i

10. An improved ink-receptive sheet according to
claim 1 wherein the mordant has the following general
formula: y

‘I’ 23 : o i n

30 - : j:'z
: ' o] .
% CHy -

35

wherein n is an integer greater than 1.

-
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ghydrol yzed by the addltlon of wat ef . The reactlon

deplcted as folloms

- 10

[err]

e

Yot s il )
i 2
Ghe“Br cano be‘.fef ¢Ccrr
" f v L4 rg
r et [4 e e trt ¢
! (4

r r L4 [ 4 ’
- e e '-p ¢ ! ;

P
r

(
L4 f‘
4 ¢

Al -*'
PN .l.\_

58~

An ink-receptive sheet according to claim 1
wherein said polymeric mordant has the general formula:

[:j:]::——%?! N CFE
I
!;I)l\l 2 NH,cf

H H [ﬁrs SHET TS i
. o P'I“EWACLD

15 wherein n is an integer greater than 1.

20

® 25 -

12.

An ink-receptive sheet according to claim 1
wherein said polymeric mordant has the general formula:

-3
-
N—NH—cZ T2
NH,

wherein n is an integer greater than 1. :

o G

This Sheet Has Been Replaced

IHAMANR

T

AMENDED SHEET

-



d]«*{'}‘, GE R/ -
wherein A represents a nononeric unit preferably selected:5 fronV?% rou p
consisting of aciylonitrile, allyl acetate, ethylene, QV#; gtyTa%e~7
met hyl net hacryl ate, met hyl vinyl ether, stilbene, is s lﬁéﬁ "ﬁSﬁyVehI
vi nyl acetate, vinyl chloride, vinylidene chloride, i nyl pyrrdTld e,
di'vi nyl ether, norbornene, and 10 chlorogtiyl vinyl ether 27 AP ;ﬂg@g
represents a dival ent al kyl group, preferably havi ng up{to ten car
atons, nore preferably havi ng not more than five carbbn at ons;Rf-err

R[err] and R err] independaMPROVED INE-RECEPTAVROSBEERTO having up to

about f|ve carbon 15 atons, nore preferably having not nore than about—
three carbon atons; and R[err] represents a nmenber selected from
t he group consi sting of sk D : ] al kyl groups”

preferably having uphéolwéh@fézb%ﬁw,tdrwﬁrﬁyp%fr@na:bh&tenals that
can be used as ink-receptive sheets for imaging, and more

particularly, to improved ink-receptive layers therefor
5 having improved shelf life after imaging.

Description of the Related Art
Imaging devices such as ink jet printers and pen

plotters are established methods for printing various

10 information including labels and multi-~color graphics.
Presentation of such information has created a demand for
transparent ink receptive imageable receptors that are
used as overlays in technical drawings and as
transpafencies for overhead projection. Imaging with

15 either the ink jet printer or the pen plotter involves
depositing ink on the surface of these transparent
receptors. These imaging devices conventionally utilize
inks that can remain exposed to air for long periods of
time without drying out.

20 Since it is desirable that the surface of these
receptors be dry and non-tacky to the touch, even after
absorption of significant amounts of liquid soon after
imaging, transparent materials that are capable of
absorbing significant amounts of liquid while maintaining

25 some degree of durability and transparency, are useful as
imageable receptors for imaging.

Compositions useful as transparent liquid-absorbent
receptors have been formed by blending and coating a
liquid-soluble polymeric material with a liquid-insoluble

30 polymeric material. The liquid~-insoluble materials are
presumed to form a matrix, within which the liquid-
soluble materials reside. Examples of such blends are
disclosed in U.S Patents Nos. 4,300,820, 4,369,229, and
4,935,307. A problem in using the various blends of

35 1liguid-absorbent polymers is the basic incompatibility of

, -
'%,‘ LY



20 having not nore than five carbon atons, and substitutep“ﬁf:fzzgtgwajxim]
- 26- or unsubstituted aryl groups, preferably having péﬁfgﬁg;gilggﬁﬁoh
at ons. Sui tabl e substituents for Rerr] include al koxy, -OH ”j!
-CO0H, -COOR, halide, and -NR[err], wherein R represents an g*whgg%@gpoppi
preferably having up to five carbon atons, more preferally having not

nore than three carbon atons. Thegzsel ative anountis ‘'ofthe-two-ty e#
of side groups in polymer (d) are determined by the relative anounts of |

conpounds ( b)thadmétyimusedrinbnghings biblagpsDymeér oabth the liquid
being absorbed, thus it can inhibit the absorption
capability of the liquid-absorbent component to some
extent and may increase the drying time.

5 iquid-absorbent materials disclosed in U.S. Patent
No.\é?134,198 attempt to improve drying and decrease dry
time. These materials comprise crosslinked polymeric
compositions capable of forming continuous matrices for
liguid absorbent semi-interpenetrating polymer networks.

10 These networks are blends of polymers wherein at least
one of the polymeric éomponents is crosslinked after
blending to form a continuous network throughout the bulk
of the material, and through which the uncrosslinked
polymeric components are intertwined in such a way as to

15 form a macroscopically homogenous composition. Such
compositions are useful for forming durable, ink
absorbent, transparent graphical materials without the
disadvantages of the materials listed above.

Generation of an image by an ink jet printer results

20 in large quantities of solvent, generally blends of
glycols and water, which remain in the imaged areas.
Diffusion of this solvent into unimaged areas can result
in "bleeding" of the image, when the dye is carried along
with the solvent.

25 Materials disclosed in the above references do not
address this effect, which is magnified with transparency
materials. This magnification occurs when the imaged
films are stored at elevated temperatures and high
humidity conditions, or when the solvent is prevented

30 from leaving the film, e.g., when the imageé film is
placed in a transparency protector. Since the majority
of the solvent is generally absorbed and not evaporated,
and the absorbent coatings are usually very thin and thus
provide more chances for lateral diffusion, the bleeding

35 effect becomes more severe upon aging ox archiving.

Japanese patent publicationb€3-307979 teaches the
use of certain quaternary ammonium containing polymer
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10 The nolar ratio of compound (c¢) to conpound (b) in thef &??éﬁém%mn
ranges from about 3 to about 6, preferably from about o apout™ 5‘““
A di scussion of the copol ynerization of these noNOIer | mnhiq yu{thw7
mal ei ¢ anhydride and the properties 15 of the resulting c p@lyﬁers C &t bel
found in Brownel |, G L., "Acids, Maleic and Fumaric," |nLEnGch0pedJasof
Pol ymer Sci ence and Technology VoI 1,~3yohn Wley & Sbns Inc., (New
Yor k: 1964) , 67- ce the silanol groups are fornmed- by oo i
hydr ol ysi s, ’%’-“E%tﬁ e 3n n’d”bd%’-l@hﬁnﬂe cdpdws| tekshoWynehEURBBY Al
of vvalt er kandontdqﬁreabin@rtzﬁ o urieigs ehiee Hnk t;beut:ecor]aﬁ!ﬁlgt pﬁggafsst urther
crosslinkin ordin a t. react i on: er .
Addltlonallg?ﬁ§§§h¥;éﬁﬁa Qéﬁ#(ﬁﬂgﬁia&trﬁﬁP utRen. hégﬁfdenSlty'
good color reproduction and lustre. However, no mention
5 is made of preventing bleeding upon aging or archiving.

The present inventors have now discovered a
transparent ink-receptive material, which when used as an
ink receptive layer in an ink receptive sheet or
transparency, yields improved shelf life after imaging.

10 Even after the imaged film is exposed to elevated
temperature and high humidity, and also when stored in a
transparency protector, bleeding is dramatically reduced.

Other Art

15 " Polymeric mordants are well known in the
photographic sciences and normally comprise materials
containing quaternary ammonium groups, or less frequently
phosphonium groups.

U.8. 2,945,006 comprises mordants which are reaction

20 products of aminoguanidine and carbonyl groups, having
the-following generic formula:

H
05 ’C%N’N ¢ chgcoo®

C\—- . ONH,

U.S. Patent No.\4{;95,531 discloses mordants in a
light-sensitive silver halide element for radiographic
30 use. A spectrally sensitized silver halide emulsion
layer is coated on at least one side of a transparent
base, and coated between the base and the silver halide
emulsion layer is a hydrophilic colleid layer containing
a water-soluble acid dye capable of being decolorized
35 during the photographic process. This dye is associated



the - OH groups attached to the silicon atom Sti | F-anotrer - Type-af

ctossl i nkabl e polyner that is suitable for formng the M- X

of the SIPNs of the present invention includes polyner: beaH

30 capabl e of preventing gelation of a coating solution ! !C@ﬂﬁ&fﬂiﬁ@7tqe
cfosslinkabl e polymer and the Iiquid- absor bent polynerlafter the |
crosslinkabl e polyner is crosslinked ingsolution but befere-the " i
solution is coated - 2%- onto a._ . —

units, which qu@bhg%i§§ Shiies

R’%A
5 CH3 >
| R N\Nu_r%
eNH, Xe
@
wherein R1 is hydrogen or a methyl group, A is a -COO- or
10 -CoO-alkylene group, R2 is hydrogen or a lower alkyl
group, and X is an anion. There is no mention of using
such mordants in an ink receptive layer.

Another photographic mordant is disclosed in an
Italian Patent No. 931,270 having the following

15 structure: " Gs / &
—CHr~cp—
Ok
CH, ¢
: i
eNH, -

No mention of its use in an ink receptive layer is made.
25 : Non-diffusive mordants based on poly{N-

vinylimidazole) is disclosed in U.S Patent No. 14,500,631.

These are used in radiographic image-forming processes

where the mordants are coupled with water-soluble dyes.

Again, no mention is made of their uses in ink-receptive
30 coatings. a '

Summary of the Invention
The invention provides an improved ink-receptive

layer, and ink-receptive sheets having an improved ink-
35 receptive layer, which exhibits longer imaged shelf life,

even when exposed to elevated temperatures and humidity.

The sheets of the invention show a marked reduction in



for grafting of the gelation-preventing groups. The gel”&ﬁ@m. b:ﬂ\fev@fﬁﬁilin;
groups are nonofunctional oligoners 5 that not only react WtH tHE alefcj
anhydride units of t he polyner but are also highly soI ubl e gpvs&b%ﬁm
medi a used to coat the SIPNs onto substrates. Typi cal o@f Such’
ofigoneric materials are nonofuncti onal pol yoxyal kyl eneani-nes- such-atL
the Jeffamne[err] Mseries of 10 ol i gonersssanuf actured] by the Texaco
Chem cal Conpany and havi ng the general fornula: .
A igomer-NH err ink "bheedin§li ganarthusepresein usefe) rdver a lonhgextiod

represents -H o rrl n D n he
mol ecul ar wei gh%’f %ﬁ ?hgorgfggeégné‘%gréa}gmg 0 oﬁ%ﬁé%we’ﬁ The
reacti on schenestarefi énh ﬁhbr%néaérehkeﬂlbbl'gﬂ@eve" ipratagtar can be
depicted as follows:che improved ink-receptive sheets of the invention

5 comprise a transparent substrate bearing on at least one

major surface thereof, an ink-receptive layer comprising
an imaging polymer and an effective amount of at least
one polymeric mordant comprising a guanidine
functionality having the following general structure:
10 . ’ - B
Rl N

C:ZHz /'\(caz)/c‘w(“"{% NH,
15 H,hkR X2

Xy

wherein A is selected from the group consisting of
a COO-alkylene group having from about i1 to about 5
carbon atoms, a CONH-alkylene group having from about 1
20 to about 5 carbon atoms, —COO-{CH,CH,0)n~-CH,~ and .
-chH-(CH,CHzO)n-CI-I,- , wherein n is from about 1 to about
5; : . -
B and D are separately selected from the group
consisting of alkyl group having from about 1 to about 5
25 carbon atoms; EE
or A, B, D and N are combined to form a heterocyclic
compoﬁnd selected from the group consisting of

» O e
and
® e _,i (]
N—
CHa |
35 R, and R, are independently selected from the group

consisting of hydrogen, phenyl, and an alkyl group
containing from about 1 to about 5 carbon atoms;



[err]

10

15

20

25
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where A is as previously defiinggs ancis

s et e

-6~
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R is selected from the group consisting of ﬁ;giogen,
phenyl, benzimidazolyl, and an alkyl group containing
from about 1 to about 5 carbon atoms,

y is selected from the group consisting of 0 and 1,
and

X, and X, are anions.

Preferably, the improved ink-receptive sheets of the
invention comprise a transparent substrate bearing on at
least one major surface thereof, an ink-receptive layer
comprising: _

a) at least one crosslinkable polymeric component;

b) at least one liquid-absorbent component; and

c) an effective amount of at least one polymeric

nordant comprising a guanidine functionality having

the following general structure:

Rel T xP R
e, A y
CHzA ;\(CHz §N“PNH‘))I\?/NH2
| ® X3
k(»%q

wherein A is selected from the group consisting of

a COO-alkylene group having from about 1 to about 5
carbon atoms, a CONH-alkylene group having from about 1
to about 5 carbon atoms, —COO-—{CH,CH,0)n—CH,- and
—CONH~(CH,CH,0) n—CH,-, wherein n is from about 1 to about
5;

B and D are separately selected from the group

consisting of alkyl group having from about 1 to about 5

carbon atoms;



nmal ei ¢ anhydride units reacted in the reaction typicalllyiranges from K
about 2 to about 85 percent, preferably from5 to 20 per¢ew2,;&ﬂ the ;

i

total nunber of maleic anhydride units present in the polymer. 5 “Thi sf
pol ymer can be crosslinked by reaction with tertiary aPk inot~anmrmes—--—-
havi ng two or nore hydroxyal kyl substitugnts, such as irlethanolanlne

t et r ahydr oxyet hyl et hyl enedi am ne, nethyl - bi s- hydroxyethylanlne et
t et rahydroxyet hyl propt @)ed,am agd 8 are combined to form a heterocyclic

compound selected from the group consisting of

- G0H-4

10 R, and R, are. independently selected from the group
consisting of hydrogen, phenyl, and an alkyl group
containing from about 1 to about 5 carbon atoms;

R is selected from the group consisting of hydrogen,
phenyl, benzimidazolyl, and an alkyl group containing

15 from about 1 to about 5 carbon atoms,

y is selected from the group consisting of 0 and 1,

25 - 28- The p‘e'r‘c@n 'age 33'5‘21& ]
|
|
J
|

and
X, and X, are anions.
In preferred embodiments, the ink-receptive
20 composition comprises from about 1 part by weight to
about 15 parts by weight of the polymeric mordant.

More preferably, the ink-receptiﬁe iayer comprises a
crosslinked semi-interpenetrating network, hereinafter
referred to as an SIPN, formed from polymer blends

25 comprising a) at least one crosslinkable polymeric
component, b) at least one liquid-absorbent polymer
comprising a water-absorbent polymer, and (c) optionally,
a crosslinking agent. The SIPNs are continuous networks
wherein the crosslinked polymer forms a contlnuous

30 matrix. The SIPN is generated by crossllnklng a
copolymer containing from about 3 to about 20% ammonium
acrylate groups with a crosslinking agent and then
combining the copolymer with a liquid absorbent polymer
or an uncrosslinked blend of the same polymer in

35 combination with the polymeric mordant described, supra.

This invention provides an ink-receptive sheet
useful for projecting an image, commonly called a



10 N,.N, N, N -tetrahydroxyethyl - 2- hydr oxy- 1, 3- pr opanedi ?H%H&Wﬁ ti& ?'r
criosslinking reaction can be depicted as follows: [4r iy nik

2 % APR 1997
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"transparency" which, when imaged with aﬁ ink depositing
device has reduced image bleeding, and improved shelf
life, even when it is exposed to elevated temperature and
high humidity, or in cases where solvent is prevented

5 from leaving the coating, e.g., when stored in a
transparency protector. _

Most preferably, the ink-receptive sheets of the
invention comprise a transparent substrate bearing on at
least one major surface thereof an ink-receptive layer

10 comprising:

a) at least one polymeric crosslinkable matrix

component,

b) at least one polymeric liquid?absorbent

component,

15 c) a polyfunctional aziridine crosslinking agent,
and '

d) a polymeric mordant containing a guanidine

functionality having the following structure:

B
20 R

P :
in \(CHz )/C""N"N“L? A

X3
H"

25
wherein A is selected from the group consisting of
a Coo—alkylene group having from about 1 to about 5
carbon atoms, a CONH-alkylene group having from about 1
to about 3 carboﬁ atoms, —CO0O-~(CH,CH,0)n—CH,~ and
30 —CONH—(CH,CH,0)n—CH,~, wherein n is from about 1 to about
_5;

B and D are separately selected from the group
consisting of alkyl group having from about 1 to about 3
carbon atoms;

35



30 where Wrepresents the tertiary am noal kyl noiety d‘“L %Bfgyﬁrme
| : i

crosslinking agent and n/mrepresents the ratio of mnnéagt snaleie:
anhydride units to nmal ei c anhydri de units reacted with the ollgoner1;
cont ai ning the gel ati on- preventing groups. 35 tTPeEﬂhﬁﬁR’%ﬁ’ i
crosslinking agent to be used is preferably that ampupt that wll qeqct

with 5 to 150 nole percent, preferably % to 90 perc¢ent, of "the-

unr eact ed

or A, B, D and N are combined to form a heterocycIi
compound selected from the group consisting of

Q0P 4

10

15

20

25

30

35

R, and R, are.independently selected from the group
consisting of hydrogen, phenyl, and an alkyl group
containing from about 1 to about 3 carbon atoms;

R is selected from the group consisting of hydrogen,
phenyl, benzimidazolyl, and an alkyl group containing
from about 1 to about 3 carbon atoms, :

y is selected from the group consisting of 0 and 1,
and '

X, and X, are anions, and

e) a particulate material having a particle size
distribution ranging from the about 5 g to about 40 um.

When used herein, these terms have the following
meanings.

1. The term "mordant" means a compound which} when
present in a compos{tion, interacts with a dye to prevent
diffusion through the composition.

2. The term "SIPN" means a semi-interpenetrating
network.

3. The term “"semi-interpenetrating network" means
an entanglement of a homocrosslinked polymer with a
linear uncrosslinked polymer. i

4. The term "crosslinkable" means capable of
forming covalent or strong ionic bonds with itself or
with a separate agent added for this purpose.

5. The terms “"hydrophilic" and “hydrophilic surface"
are used to describe a material that is generally
receptive to water, either in the sense that its surface
is wettable by water or in the sense that the bulk of the



- 29- anhydride units of the polynmer that forns the
cradsslinking agent is added in an anount capabl e of r
than 100 nol e percent of the unreacted mal ei ¢ anhydri;
hydroxyal kyl 5 noieties will remain as part of the cross %kéd‘ﬁP@dﬁ&?
Wiile it is the primary function of the crossl i nkabl e} conponent of tﬁe
SIPN to inpart physical integrity and del@ility to the SIPN w t hout
adversel y affecting the overall |iquid absorbency of SLEN,....11...1Q.. L3
the primry funche$srdplt Ae pbdei Hoagbsevesignihpicant quantitgiesmte

absorption of |igdicdg., V‘ﬁﬁﬂei‘ﬁlﬂ@@”éhét%&ﬁfbit Sherdde Rettrbad, Bp 1S
In the case of nbst in d- absor bent conponent nust "be "capabl e

of absorbi ng wacer, h&ﬁ& BY@F@PEbi¥°b%“V£&%ﬁssolubIe The 15
| i qui d- absor bent conpeénentheatepm SnyaxépmﬁIicwuiqﬁidHHESOrbfmgned fromthe

fs,? lr Lg}[’“upg mngnefngterlals" m&%)‘nsv' nty.ér.{ffé at'ﬁa@aé" 1 ha%lree%etata'bns%rbing
significant quantities of water, aqueous solutiocns,
including those materials that are water-soluble.
Monomeric units will be referred to as hydrophilic units
if they have a water-sorption capacity of at least one

f “ );( SOEMET Whep-dh 8
afting W EM“hﬁr
el units, unrea¢ted

)

10 mole of water per.mole of monomeric unit.

7. The terms "hydrophobic" and "hydrophobic
surface" refer to materials which have surfaces not
readily wettable by water. Monomeric units will be
referred to as hydrophobic if they form water-insoluble

15 polymers capable of absorbing only small amounts of water
when polymerized by themselves.

All parts, percents, and ratios herein are by weight
unless otherwise noted.

etailed Description of the Invention
Mordants useful in ink-receptive sheets of the
invention contain at least one guanidine functionality
having the following general structure:

5 B we
RT\L\ a l X1 ?2
|
’ HZA D YcH, )n/CQN‘(’NHLC/NHz
? el x8©
N X
10 | H %

wherein A is selected from the group consisting of

a CoO0-alkylene group having from about 1 to about 5

carbon atoms, a CONH-alkylene group having from about 1
15 to about 5 carbon atoms, ~COO—(CH,CH,0)n—-CH,- and

~—CONH—{CH,CH,0) n—CH;~, wherein n is from about 1 to about

5, preferably from about 1 to about 3;



25 where n is fromabout 1 to about 5; (2) aIkyr~%ewhraﬁy“awrﬂ .
alkyl acryl ates and al kyl tertiary am no al kyl ﬁEﬁﬁa%%ﬁ%abé@ﬁ
havi ng t he structure: [err] wherel R €rr] and ;
Rlerr] are as described previously; 9 % ABR 057 |

I

[P
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B and D are independently selected fromthe-group—
consisting of alkyl group having from about 1 to about 5
carbon atoms, preferably from 1 to about 3 carbon atoﬁs;

or A, B, D and N are combined to form a ring

5 compound selected from the group consisting of

@3—@—.@ “ &

R, and R, are independently selected from the group

consisting'of hydrogen, phenyl, and an alkyl group
15 containing from about 1 to about 5 carbon atoms,

preferably from about 1 to about 3 carbon atoms,

R is selected from the group consisting of hydrogen,
phenyl, benzimidazolyl, and an alkyl group containing
from about 1 to about 5 carbon atoms, preferably from

20 about 1 to about 3 carbon atoms, y is selected from the
group consisting of 0 and 1, and

X, and X, are anions.

Preferred classes of mordants include the following

10

classes:
25 Class A, which has a structure as follows:

30

35




35 -30- ,‘(,3).‘“a,|wky,|..m.w e
guaternary ami no al kyl acryl ates or al kyl quatei.Adl kT
al kyl met hacryl ates having the structure: [efr] 1
where p represents the integer 1 or 2; and Rlerr] is as [ 2 1 ABR 1997
-12- R O — .._J

10

15

20

25

30

wherein X represents CH,SO;, Br, NO,, Cl, CReee——————oI>
p-MePhso,;, ClO,, F, CF;50,, BF,, C,F,S0;, FS0,, PF;, Cl1S0,;, or
SbFs; and n represents an integer of 2 or greater;

Class B, which has the structure:

5:

N

X% H,N' “NH,

vherein X represents CH;SO;, p-MePhSO;, CF,;SO;, BF,, PF;, or
SbFs; and n represents an integer of 2 or greater.
Class C, which has the structure:

‘(1/‘),,\

“F '

HN’N

A

X2 HN NH,

wherein X represents CH,S0,, Br, NO,, Cl, CF,C00, p-
MePhS0O,, Cl0,, F, CF;80;, BF;, C,F,S0;, FS0,, PFs, ClS50;, or
SbFs; and n represents an integer of 2 or greater;



described previously, Rerr], Rerr], Rerr] independently 10 .. .o
KOs,

represent hydrogen or an al kyl group having up to 10 ! neoi ATATTRO 5
preferably having from1l to 6 carbon atons, and Q-represents~d;
hallide, Rerr]SJerr], Rerr]SJerr], or Rlerr]iSAerr] ,mm aer l
Pol yneri zati on of these nononers can be carried out 15 %ygcénh@ﬁﬁi%ﬁ%lg

free radical polymerization techniques as-13~ mentioned prievi ously. .....—
Alternately, the |iquid-absorbent conmponent can be sel ected from
commerci al ly avai | adtlas@tlr vddlaibhasothe stwuctsurevne! | able-pol-yrers-—such
as pol yvinyl al cohol, 20 polyvinyl alcohqQl/palyy(vinyl acetate) copol yner,

poly(vinyl formal) or poly(vinyl butyral) ™geliatin, car boxy

nmet hyl cel | ul ose; hydroxyet hyl cell ul ose, hydr oxypr opyl cel | ul ose,

hydr oxyet hyl starch, poly(ethyl oxazol , pol y(et hyl ene oxide),
poly(ethylqu glycol), 25 poly(propylen iHe), and so on. The preferred
pol yners are poly(vinyl lactans), esp&@®# |y poly(vinyl

pyrrolidone), and pol y(vinyl alcohol). SIPNs to be used for

form ng ink-receptive |ayers of t he prdséﬁ? i nvention typically

conprise fromabout 0.5 30 to 6.0 percent C Hanki ng agent, preferably

f rom about
10 . A
e

X® HN” NH,

wherein X represents CH;S0;, p-MePhSO;, | CF;S0,, BF,, PF;, or
SbFy; and n represents an integer of 2 or greater;

15 ' Class E, which has the structure:
. ;)
20 I}l
CH,

O\—gN;:-I N)\CHs
rlvj\r;r/kﬁHch
H H

wherein n represents an integer of 2 or greater;-

25



1.0 to 4.5 percent, when crosslinking agents are needed. [~ ——

|
|

crossl i nkabl e pol ynmer can conprise from about 25 to abbﬂﬁﬁ§émp§F§@ tv
preferably from about 30 to about 60 percent of the gotaT SIFWB Tﬁq
| i qui d- absorbent 35 conponent can conprise from about 1:t¢o Wo g7 |
per cent, preferably from about 40 to about 70 percent of t e t'?al ‘
SI PNS. -14- .31 | B
i nk-receptive |ayer cap alsg in Iudesfartlculate naterlal for the

pur pose of i nproving Riloud ha fqnsqﬂﬂhAQﬂ}“QPF@F@FﬁBEepart|culafé“

mat eri al s i nclude

10

15

20

25

30

35.-a

< )
9 CHZ
: :N/LN/L‘*NHch
wherein n represents an integer of 2 or greater;
Class G which has the structure:

Ra
CH ®
H, CI®
}N—NH—ch 2
O_\—v;L NH,
ce Ry

wherein fR, represents H or CH;; R, represents a C,~-C, alkyl
group, and n represents an integer of 2 or greater.

Preferred mordants are those which have a molecular
weight of less than about 200,000, most preferably 10,000
to about 60,000.

The ink-receptive layer of the improved ink-
receptive sheet of the invention further comprises a
polymeric ink-receptive material. Althougﬁ at least one
of the polymers present in the polymeric ink-receptive
material is preferably crosslinkable, the system need not
be crosslinked to exhibit the improved longevity and
reduced bleeding. Such crosslinked systems have
vantages for dry time, as disclosed in U.S. Patent
5,134,198(Igbal), incorporated herein by reference.
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polyneric beads, e.g., poly(nethylnethacrylate), 5 poly(sr %Lyﬁ EME W g
nethacrylate)hexanedloldlacrylate copol yners, !
pol y(tetrafluoroethyl ene), polyethylene; starch and sili cb 2% APR W
Pol.y( met hyl met hacryl ate) beads are nost preferred. Leve s} of
particulate are linmted by the requi rement that the finpl coafing be ™

transparent with a 10 haze | evel of 15% or1lSess, as neasured..according.to......

ASTM D1003- 61 ( Reapproved 1979). The preferred mean particle
di aneter for partrcuPaeﬁenabbylbhelinkfmﬁnentinefiaxar compirdiges]@

m croneters,

particul ate

v balgﬁbekfeﬁgléé%eé&?ﬁﬁy € Fipst ol Vialtihrd MUPHify, O

Brnmomﬂmsor

prefe east about 5

hydrephiliGaspal yReris éra%ﬁrxafbmémmt deagtcoRfeters to

about 40 micr ormyefephoblc polyxm.em rﬁaﬁ@@ﬁllmdﬁdﬁdﬁwgoaccmn be

nown et hod® 1 BAnEEFota | Dt St URPGRt (A CARAR AP F VeTaWen
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Structure, Elsevier Publishing Company (Amsterdan,
London, New York, 1972), pages 294-296.

The water-absorbing hydrophilic polymeric material
comprises homopolymers or copolymers of monomeric units
selected from vinyl lactams, alkyl teftiary amino alkyl
acrylates or methacrylates, dlkyl quaternary amino alkyl
acrylates or methacrylates, 2-vinylpyridine and 4-
vinylpyridine. Polymerization of these monomers can be
conducted by free-radical techniques with conditions such
as time, temperature, proportions of monomeric units, and
the like, adjusted to obtain the desired properties of
the final polymer.

Hydrophobic polymeric materials are preferably
derived from combinations of acrylic or other hydrophobic
ethylenically unsaturated monomeric units copolymerized
with monomeric units having acid functionality. The
hydrophobic monomeric units are capable of forming water-
insoluble polymers when polymerized alone, and contain no
pendant alkyl groupé having more than 10 carbon atoms.
They also are capable of being copolymerized with at
least one species of acid-functional monomeric unit.
Preferred hydrophobic monomeric units are breferably
selected from certain acrylates and methacrylates, e.g.,
methyl (meth)acrylate, ethyl{meth)acrylate, acrylonitrile,-
styrene or a-methylstyrene, and vinyl acetate. Preferred
acid functional monomeric units for polymerization with
the hydrophobic monomeric units are acrylic acid and
methacrylic acid in amounts of from about 2% to about
20%.

a




a solvent or aqueous nedium or blend thereof, by neans r L g; "y
processes as Meyer bar coating, knife coating, reverseiro T# aﬁwngz_”
rotogravure coating, and the |ike. Drying of the |nk receptive "ﬂ
| ayer can be effected by 30 conventional drying techniques, €. @ § AR g7 |
heating in a hot air oven at a tenperature appropriate: for the SpECIfIB
fil mbacking chosen. For exanple, a drying-1ehperature | of —abyotteee =
120[err]Cis suitable for a polyester film backing. ? In an

al ternative enbodi nerithegf ctelsdms anpol§ethytaheoglyeol i AR | pee naddéd o T

protective | ayergyes § perr?é-'lb iagei'hfokméh%yéﬁ%{aé@ wa‘y&Frl The preferred

mat erial for an |n -
-32- reduction. Lower molecular weight polyethylene glycols

are more effective for reducing curl while maintaining a
5 low level of haze. Accordingly, it is preferred that the
polyethylene glycol have a molecular weight of less than
4000.
In a preferred embodiment, the ink-receptive coating
is an SIPN. The SIPN of the present invention comprises
10 crosslinkable polymers that are either hydrophobic or
hydrophilic in nature, and can be derived from the
copolymerization of acrylic or other hydrophobic or
hydrophilic ethylenically unsaturated monomeric units
with monomers having acidic groups, or if pendant ester
15 groups are already present in these acrylic or
ethylenically unsaturated moncmeric units, by hydrolysis.
Rydrophobic monomeric units suitable for preparing
crosslinkable matrix components are preferably selected

from:
20 (1) acrylates and methacrylates having the
structure:
g
Rf—%>43-43R2
CH,

25

wherein R' represents H or -CH;, and R’ represents an
alkyl group having up to ten carbon atoms, preferably up
to four carbon atoms, and more preferably one to two

30 carbon atoms, a cycloaliphatic group haviné up to nine
carbon atoms, a substituted or unsubstituted aryl group
having up to 14 carbon atoms, and an oxygen containing
heterocyclic group having up to ten carbon atoms;

(2) acrylonitrile or methacrylonitrile;
35



Addi tives can also be incorporated into the ink- per meabl e protective

| &yer to inprove processing, i ncluding thickeners such; ag:pxamtivam gurdl
added to i nprove coatability, and particulates to inprbvg<5~feedabhkrty
Qther suitable materials for the protective |ayer are dlScI0§eq y.;.
Patent Nos. 4225652, 4,30L195  and 4,379,804, all o FER

I ncor porated herein by ref erence. ‘17‘The conposi t oh for t.he
protective |layer is preferably prepared di s Si ely divj

pol yvi nyl al cohol in (33| FEYZEBE OZgPf FLH&I rﬁ?gpé?gfgﬁ LA M% ﬂ%ﬂ§w~~
and then gradual ly heating the dispersion an external . source or by a
direct injection of steam 15 After coollﬁg the di spersion to room

t enper at ur e, particulate material can Be m xed into the dispersion

usi ng conventional propeller type power-dQ=&appar at us. Met hods
for applyingghe protective layer are onventional coating nethods such
as those described, 20 supra. Fi a ngs may be fornmed from any

pol ymer capabl e

Y

10 .
where X and Y independently represent hydrogen or alkyl
groups having up to 4 carbon atoms, preferably 1 or 2
carbon atoms, a halogen atom, alkyl halide group, or OR,
where R, represent hydrogen or an alkyl group having up
15 to 4 carbon atoms, preferably 1 or 2 carbon atoms, and 2
represents hydrogen or methyl; and '
(4) vinyl acetate.
Hydrophilic monomeric units suitable for preparing
crosslinkable polymers are preferably selected from:

20 (1) vinyl lactams having the repeating structure:
///,GSHQ
CHz\ N>C==o
25 |
CHy=CH,

where n represents the integer 2 or 3;
(2) acrylamide or methacrylamlde having the

30 structure:
CH2
R—-c—c—Nzgf

35
where R, is as defined previously, R; represents H or an

alkyl group having up to ten carbon atoms, preferably




of formng a self-supporting sheet, e.g., filnms of cel | ul-ose -est-ef-s--sueh-.

as cellulose triacetate or di acetate, polystyrene, polyam d&sACMITII SHEET
chloride 25 polyners and copol yners, polyolefin and polyallo '“"""r'""’"""""“'“’“""‘p“UI"VTT’ETB!
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pol yester filnms may be produced from pol yesters obtai ned§ béy Conhdehsf hig
one or nore di carboxylic acids or their=1®&wer alkyl diesters-i-n Whi-ch-.30
t he al kyl group contains up to about 6 carbon atons, e.jg., terephthalic

aci d, isopht hal ifhr,mbrﬂ”r?am% foun; caybon atgms, ;aRdoRy XepseseRtenE-or-an——

di pgr bo?‘y'hi c acialkyleicur, aﬁivdl,ng up ﬁebaehcﬁaebdn atons {: PEéferaFBy) ai C
acid, with one r 0 s et en
1,3-propanedioI?ﬁfgﬁfﬁgﬁtﬁh?%%%ﬂFéfiggna%?ﬁg'I¥%e?g ﬂ§a§g&?a¥*¥ﬁeﬁ??ﬂpfilrn
backi ngs are celarulass @lkaxyc&lkyd group hawingl the atrecture ofol yesters,

especially pg y(-e(td?i‘ﬁ,%?{,, where p represents an integer from 1 to 3,

inclusive;
(3) tertiary amino alkylacrylates or tertiary amino

alkylmethacrylates having the structure:

0
o
1o Ri—G—C~0—(CHI N Rs
]
CH, Rs

vwhere m represents the integer 1 or 2 and R, and R; are as
15 defined previously, and Ry represents an alkyl group
having up to ten carbon atoms, preferably from cne to
four carbon atoms;
(4) hydroxy alkylacrylates, alkoxy alkylacrylates,
hydroxy alkyl methacrylétes, or alkoxy alkyl
20 methacrylates having the structure:

o)

R—E—C—0—(CH)z-ORy
&u,

25
where R, and R, are as defined previously, gq represents an

integer from 1 to 4, inclusive, preferably 2 to 3; and

(5) alkoxy acrylates or alkoxy methacrylates having
30 the structure: S

o
I
R—G—C—0—(CHLCHO) H
CH,

35
where r represents an integer from 5 to 25, inclusive,

and R, is defined previously.
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setting.
polymeric structure to render them crosslinkable.

Polymerization of these monomers can be carried out by
typical free radical solution, emulsion, or suspension
polymerization techniques. Suitable monomeric units

10 containing acidic groups include acrylic acid or
methacrylic acid, other copolymerizable carboxylic acids,
and ammonium salts.

The crosslinking agent is preferably selected from

the group of polyfunctional aziridines possessing at

15 least two crosslinking sites per molecule, such as
trimethylol propane-tris-(f-(N-aziridinyl)propionate)

0
I
CHg—CH,—C~(CH,—0—C—CH,— CH-z-N:CH )
2
20
pentaerythrltol-trls-(ﬁ- (N-aziridinyl)propionate)
] CHz )
OH—CHz—C-(CHz—O——C—CHz—CH—N Iy
CHZ 3
25 - : ..-'_.',_'.'f.-_'."
trimethylolpropane~tris-(f-(N-methylaziridinyl
propionate)
1
: o . ,
30 i / ?H ) 3
CH:,—CHz—C—(CHz—O—C—CH.‘,—CH5—N\CH2

and so on. Crosslinking can also be brought about by

35 means of metal ions, such as provided by multivalent
metal ion salts, provided the composition containing the
crosslinkable polymer is made from 80 to 99 parts by
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To_pronote adhesion of the ink-receptive layer to the fi ﬁﬂhﬁg&ﬁagﬁgﬂggy

may be desirable to treat the 20 surface of the film backi hgrwrth-ene-of-—

nore prinmers, in single or multiple layers. Useful prinp;i Epghgggmggoée
re

known to have a swelling effect on the fil mbacking pol ym Exafpl-e }

I ncl ude hal ogenat ed phenol s di ssol ved in organic solventst ... i
Al ternatively, the surface of the 25 fil m<42meki ng may be nbdified by :
treatment such as corona treatment or plasma treatnent. R @ el
priner |ayer, wweightcof siooomgrbandefromvil o 20 pants by ofeightt yof ess

than 2 ”icrO”Et%hﬁld@Tﬂg ggﬁggﬁﬁgty | ess than 1 mcronmeter, and may be
coated by conventional 30 coating nethods. Transparenci es of the

i nvention are parti chg metal igpsfganjhetselectrilicirom ans mfdihe

transparenci es fQ11owing BWtBYsiNcaphLENSEATEION, MilfnePivh, JHYGSRAL ation

wth an overhead projecgtor. ,35 The foll pw ng exanpl es are for

illustrative3 alﬁ@&ﬁﬂgesFlamdzﬂ§°ﬁB§uFin¥%n?hen ANd 170 iQfve Wtitdn,

which is that dehenpsef¥ried ebapblinds being selected from aluminum
acetate, aluminum ammonium sulfate dodecahydrate, alum,
aluminum chloride, chromium (III) acetate, chromium (III)
chloride hexahydrate, cobalt acetate, cobalt (II)

10 chloride hexahydrate, cobalt (II) acetate tetrahydrate,
cobalt sulfate hydrate, copper sulfate pentahydrate,
copper acetate hydrate, copper chloride dihydrate, ferric
chloride hexahydrate, ferric ammonium sulfate
dodecahydrate, ferrous chloride, tetrahydrate, magnesium

15 acetate tetrahydrate, magnesium chloride hexahydrate,
magnesium nitrate hexahydrate, manganese acetate
tetrahydrate, manganese chloride tetrahydrate, nickel
chloride hexahydrate, nickel nitrate hexahydrate,
stannous chloride dihydrate, stannic chloride, tin (II)

20 acetate, tin (IV) acetate, strontium chloride
hexahydrate, strontium nitrate, zinc acetate dihydrate,
zinc chloride, zinc nitrate, zirconium (IV) chloride,
zirconium acetate, zirconium oxychloride, zirconium
hydroxychloride, ammonium zirconium carbonate, and so on.

25 The preferred chelating compounds can be selected
from:

(1) alkaline metal salts of acrylic or methacrylic
acid having the structure:

0 .
!i .. ..
30 R—C—C—OM
CH,

where R, is described previously and M represents Li, Na,
35 K, Rb, Cs, or NH,, preferably NH,, Na, or K;
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(2) N-substituted acrylamido or methacgylamidn v
monomers containing ionic groups having the structure:
§ Teq
Rr?—C—N—?—CHz—&

CH, CH,

where R, is described previously, Ry represents H or an
alkyl group having up to four carbon atoms, preferably H,
R, represents COOM.or -SO;M where M is described
previously; '

(3) alkali metal salt of p-styrene sulfonic acid;

(4) sodium salt of 2-sulfo ethyl-acrylate and sodium
salt of 2-sulfo ethyl methacrylate;

' (5) 2-vinyl pyridine and 4-vinyl pyridine;

(6) vinyl imidazole;

(7) N-(3-aminopropyl) methacrylamide hydrochloride;
and

(8) 2-acetoacetoxy ethyl acrylate and 2-acetoacetoxy
ethyl methacrylate.

Other crosslinkable polyﬁers suitable for the matrix
component'of the hydrophilic SIPNs of the present
invention are polymers having crosslinkable tertiary
amino groups, wherein said groups can be provided either
as part of the monomeric units used in the formation of
the polymer, or grafted onto the polymer after the
formation of the polymeric backbone. These have the
general structure of: ' .

e

N

R Ry

wherein R, represents a member selected from the group
consisting of substituted and unsubstituted alkyl groups,
substituted and unsubstituted amide groups, and



P134-Cl ass A nordant wherein the anion, X is CFlerr]SO[ert]....\MWen .. ...
another anion is used, the designation will be fol | owed Anpi ﬁﬁqﬂﬁEQF&Jy

of the ani on.

10

15

20

25

30

35

15 1224-Cl ass C nordant wherein x, is CF[e}rﬂSKI EF etz NN
anot her ani on I's used, the designation will be followed,k,by tngwggldn
MAl - CMAL-O 20 [e(r APR Y -

[err] 25 P124% :

-22- § Loucrsomcms woe s s

substituted and unsubstituted ester qroupsﬁwthemﬁonegoingmmmi
groups preferably having no more than ten carbon atoms,
more preferably having no more than five carbon atoms,
substituted and unsubstituted aryl groups, preferably'
having no more than 14 carbon atoms, R, and Ry,
independently represent a member selected from the group
consisting of substituted and unsubstituted alkyl groups,
preferably having no more than ten carbon atoms, more
preferably having no more than five carbon atoms, and
substituted and unsubstituted aryl groups, preferably
having no more than 14 carbon atoms. Additionally, R,
and Ry, can be connected to form the substituted or
unsubstituted cyclic structure -Ry=Ry;~.

Where water or other aqueous liquids are to be
absorbed, it is preferred that R; be selected to be
- (C=0)}NH(R,)~, wherein R, represents a substituted or
unsubstituted divalent alkyl group, preferably having no
more than ten carbon atoms, and more preferably having no
more than five carbon atoms. Preferred substituents for
R,; are those capable of hydrogen bonding, including
-COOH, -CN, and -NO,. Additionally, R, can include in
its structure hydrogen bonding groups, such as -CO-,
>§=0, -0-, >N-, -S-, and >P-.

Crosslinkable polymers suitable for the matrix
component wherein R; is -(C=0)NH(R,;)- can be prepared by
treating polymers or copolymers containing maleic
anhydride, with an amine having the structure:

Re

Rﬁth-R1r-NFh '

wherein, R;, Ry, and R;, are as described previously.
A particularly useful example of a crosslinkable

matrix component is derived from a copolymer of

polymethyl vinyl ether and maleic anhydride, wherein
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equimolar amounts. This copolymer can be formed in the
following manner:

OCH, R
[ (CHz-CH)—(CH—CH)] N \N—R,,—NHz
o=t G=0° Rig”
\/
o
(a) . (b)

C¥=? Cc=0
OH 1!,
/\
H ?ﬂ
() N
Ry Ry

5 wherein Ry, Ry, and R, are as described previously, and s
preferably represents a number from about 100 to about
600. This reaction can be conveniently performed by
dissolving the polymethyl vinyl ether/maleic anhydride
copolymer, i.e., reactant (a), in methyl ethyl ketone,

10 dissolving the amine, i.e., reactant (b), in an alcohol,
such as methanol or ethanol, and mixing the two
solutions. This reaction proceeds rapidly at room
temperature, with agitation. The product of this
reaction may begin to form a cloudy suspenéion, which can

15 be cleared by the addition of water to the solution.

Crosslinking agents suitable for this type of
polymer are multi-functional alkylating agents, each
functional group of which forms a bond with a polymer
chain through a tertiary amino group by quaternization of

20 the trivalent nitrogen of the tertiary amino group.
Difunctional alkylating agents are suitable for this
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purpose. In the case where the tertiary ami:én'o='--’group“"‘*:|:‘smm'“"“"'
pendant to the backbone of the polymer, this crosslinking
reaction can be depicted as follows:

2[ NN CI:H ] Q—R;,Q
e )
(e)

Rs/N\Rw

(d

\/\/\/\/\/C':H\/\/\/\/\
$a
Rs—*‘l’—Rw
Ri2

where Ry, Ry, Ry, and s are as described previously, Ry
5 can be the same as R;, Ry, or Ry, and Q can be a halide,
an alkyl'sulfonate, preferably having no more than 5
carbon atoms, or any aryl sulfonate, preferably having no
more than 14 carbon atoms.
Still other crosslinkable polymers suitable for
10 forming the matrix component of the SIPNs of the present
invention include polymers having silanol groups, wherein
the silanol groups can either be part of the monomeric
units used in the formation of the polymer or be grafted
onto the bolymer after the formation of the polymeric
15 backbone. If grafting is preferred, the polymeric
backbones generally contain monomeric units of maleic
anhydride, which can be converted into graftable sites by
reaction with compounds having primary amino groups.
Silanol side groups can be grafted onto these sites by
20 heating a solution containing the backbone polymer with
an aminoalkoxysilane. The alkoxysilane can subsequently
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be hydrolyzed by the addition of water. The reaction
scheme can be depicted as follows:
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\\0//c Rys
(@) (®) ©

— nfo—ghs i
¢ ¢° =

=0
CH NH OH mH
Y3 Riz
Ris—$—Rys
Ris

(@)

wherein A represents a monomeric unit preferably selected
from the group consisting of acrylonitrile, allyl
acetate, ethylene, methyl acrylate, methyl methacrylate,
methyl vinyl ether, stilbene, isostilbene, styrene, vinyl
acetate, vinyl chloride, vinylidene chloride,
vinylpyrrolidone, divinylether, norbornene, and
chloroethyl vinyl ether;

R,; represents a divalent alkyl group, preferably
having up to ten carbon atoms, more preferably having not
more than five carbon atoms; Ry, R;;, and Ry independently
represent alkoxy groups having up to about five carbon
atoms, more preferably having not more than about three
carbon atoms; and

R,; represents a member selected from the group
consisting of substituted or unsubstituted alkyl groups,
preferably having up to ten carbon atoms, more preferably
having not more than five carbon atoms, and substituted
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or unsubstituted aryl groups, preferably havfﬁgwﬁg to 14
carbon atoms.

Suitable substituents for Ry; include alkoxy, -OH,
-COOH, ~-COOR, halide, and -NR,, wherein R represents an
alkyl group, preferably having up to five carbon atoms,
more preferably having not more than three carbon atoms.

The relative amounts of the two types of side groups
in polymer (d) are determined by the relative amounts of
compounds (b) and (c) used in the grafting solutions.
The molar ratio of-compound (c¢) to compound (b) in the
reaction ranges from about 3 to about 6, preferably from
about 4 to about S. _

A discussion of the copolymerization of these
monomeric units with maleic anhydride and the properties
of the resulting cépolymers can be found in Brownell,
G.L., "Acids, Maleic and Fumaric," in Encyclopedia of
Polymer Science and Technology, Vol. 1, John Wiley &
Sons, Inc., {(New York:1964), pp. 67-95.

Once the silanol groups are formed by hydrolysis,
the resulting polymer can be crosslinked by the removal
of water and other solvents from the system without
addition of further crosslinking agent, according to the
reaction: |

{/-/\/A;:§;;’\/~V’\/~J—_‘/A\/\/AV/\;:§f;T/\VA\/§;Afigg

OH-8-0H
ANANANABHANAANAANAAN

Additionally, crdsslinking can occur at more than one of
the -OH groups attached to the silicon atom.

Still another type of crosslinkable polymer that is
suitable for forming the matrix component of the SIPNs of
the present invention includes polymers bearing groups
capable of preventing gelation of a coating solution
containing the crosslinkable polymer and the liquid-
absorbent polymer after the crosslinkable polymer is
crosslinked in solution but before the solution is coated
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used to coat the SIPNs onto substrates. Typical of such
oligomeric materials are monofunctional
polyoxyalkyleneamines such as the Jeffamine™ M series of
10 oligomers manufactured by the Texaco Chemical Company and
having the general feormula:
Oligomer-NH,
where "Oligomer™ represents:

CHS-O—CHZCHz-O—(CHzm—I—@—CHzCH—-

15

wherein 2 represents -H or -CH;, and n represents a
number such that the molecular weight of the oligomer can
20 range from 200 to 3000.
The reaction scheme in which the crosslinked polywmer
is formed can be depicted as follows: .

_(A"C” c + NH,—oligomer ——»
O=C, C=0
\ /
(-cH—CH
0=C C=0 ,
(l)H NH
oligomer

where A is as previously defined.
25
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The percentage of maleic anhydride units Teasted
the reaction typically ranges from about 2 to about 85
percent, preferably from 5 to 20 percent, of the total
number of maleic anhydride units present in the polymer.
5 This polymer can be crosslinked by reaction with tertiary
alkanolamines having two or more hydroxyalkyl
substituents, such as triethanolamine,
tetrahydroxyethylethylenediamine, methyl-bis-
hydroxyethylamine, tetrahydroxyethylpropylenediamine, or
10 N,N,N/,N’-tetrahydroxyethyl-2-hydroxy-1,3-propanediamine.
The crosslinking reaction can be depicted as

follows:
_(A..CH_c@n— (A—(|3H—C|3I-Br—n' + HO—W-OH
: c=C C=0 O=C C=0
OH TH
oligomer 1
| | H HY H ﬁ),
A A 4 L4 AV 4 o
20 _< SRS [ [/m
i T e S
OH T OH . ?H
Oligomer
VIV Oligomer
* ¥ 9 ¢
et Pl B
\ /i
A C C A C C
—( H W/ U H H}ﬁ

30 where W represents the tertiary aminoalkyltmoiety derived
from the crosslinking agent and n/m represents the ratio
of unreacted maleic anhydride units to maleic anhydride
units reacted with the oligomer containing the gelation-
preventing groups.

35 The amount of crosslinking agent to be used is
preferably that amount that will react with § to 150 mole
percent, preferably 25 to 90 percent, of the unreacted
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anhydride units of the polymer that forms the MAEE ;e
When the crosslinking agent is added in an amount capable
of reacting with more than 100 mole percent of the
unreacted maleic anhydride units, unreacted hydroxyalkyl
5 .moieties will remain as part of the crosslinked product.
While it is the primary function of the
crosslinkable component of the SIPN to impart physical
integrity and durability to the SIPN without adversely
affecting the overall liquid absorbency of the SIPN, it
10 is the primary function of the liquid-absorbent component
to promote absorption of liquids. When aqueous liquids
. are to be absorbed, as is in the case of most inks, the
ligquid-absorbent component must be capable of absorbing
water, and preferably be water-soluble. The
15 liquid-absorbent component can be selected from polymers
formed from the following monomers: _
(1) vinyl lactams having the repeating structure:

«ﬂﬁﬂn

. \

Cc=0

4

_ éHCFb
25 where n is from about 1 to about 5;
(2) alkyl tertiary amino alkylacrylates and alkyl
tertiary amino alkylmethacrylates having the
structure:

30 “ R3 '
R 1—(“:—0—0_(CHZ)HN<
Rs

where m, R, and R; are as described previously;
35



These syntheses illustrate the preparation of pon(V|nyIpyL¢d|nesL,

(a) A solution of 25 g 4-vinylpyridine in 50 m nmet hanol ; gﬁﬁﬁi{ nm

two- neck flask was flushed with 35 dry nitrogen. After addlngw

t he system was ref| uxed for 24 hours when a viscous naterlal resulted
The pol yner was preC|p|tated from et her/ hexane and dri ed z
Mol ecul ar wei ght: M err] =140, 609, N[err]—§9285 Plerr]=2.8:

(D) ZQESP%%%FQE% ?xérg#%}/avan?inoepa ’% dacfr?rrlaQes h or mallg 1VI nWJ

- 38-

and 2-vinyl pyridi ne

10

15

20

25
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35

quaternary amino alkyl methacrylates hav1ng the

structure:
—?—C—O—(CH;,);—?%(R
CH, Rap

where p represents the integer 1 or 2; and R! is as

described previously, Ry, Ry, Ry independently

represent hydrogen or an alkyl group having up fo 10

carbon atoms, preferably having from 1 to 6 carbon

atoms, and Q represents a halide, Ry;SO;, RyiSO,, or

RSO0, '

Polymerization of these monomers can be carried out
by conventional free radical polymerization techniques as
mentioned previously.

Alternately, the liquid-absorbent component can be
selected from commercially available water-soluble or
water-swellable polymers such as polyvinyl alcohol,
polyvinyl alcohol/poly(vinyl acetate) copolymer,
poly(vinyl formal) or poly(vinyl butyral), gelatin,
carboxy methylcellulose, hydroxyethyl cellulose,
hydroxypropyl cellulose, hydroxyethyl starch, poly(ethyl
oxazoline), poly(ethylene qkide), poly(ethylene glycol),
poly(propylene oxide), and so on. The preferred polymers
are poly(vinyl lactams), especially poly(vinyl
pvrrolidone), and poly(vinyl alcohol).

SIPNs to be used for forming ink-receptive layers cof
the present invention typically comprise from about 0.5
to 6.0 percent crosslinking agent, preferabﬁy from about
1.0 to 4.5 percent, when crosslinking agents are needed.
The crosslinkable polymer can comprise from about 25 to
about 99 percent, preferably from about 30 to about 60
percent of the total S;PNs. The liquid-absorbent
component can comprise from about 1 to about 75 percent,
preferably from about 40 to about 70 percent of the total
SIPNs. )

T
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met hanol . Pol y(4-vinyl pyridine) was precipitated from THF during the

reéaction whereas poly(2-vinylpyridine) was 5 not. The latter was . . - ==
precipitated from et her/ hexane as descri bed above. ! “?HéﬂfﬂFFQﬁdﬁ&
synt heses, (with reference to Reaction Schene 1) descri@eEthe i
preparations of various hydrazones from chl oroacet one and; afpf gt &9 |
salts of 10 am noguani di ne. _ (a)}3Ie a mixture of 30¢ wat er and 309j ;
met hanesul foni ¢ acid, 20 g ami noguani di ne bi carbonate was | Strowy-added— |
in portions at rooPhéeipkspéceptive ohiyém can aldcdnciuad iphrtdculate

correspondi ng S 0, I . ' ryred to about
40[err] C and ?geéffgf Eé%l@@%?%éﬁ%ﬁégﬁ%%'H%ggﬂﬁﬁtggﬁﬁggﬂﬁikgggblution was
heated to abofleBibility. f oPraferyedtpartiaplate mateyimls incdmder at ure,

ﬁnd t hen Ieftpa;¥hggiéeg@@a§;uéggj;ﬂfd&jkmethjmﬁgghaéquagkg§taIIine
nydrazone gesolil ek et Aot L LSt e d o opr ooyl al conol
was dried in sepobymérspopdlp(ietrdfiuoroethylend)),- PolyEthyleneanesul fonic
act d ves 1eD! 88fn and'SEEEAA Y Bo Ry kiRl 13T "beBlha Ehe
most preferred. Levels of particulate are limited by the
requirement that the final coating be transparent with a
10 haze level of 15% or less, as measured according to ASTM
D1003-61 (Reapproved 1979). The preferred mean particle
diameter for particulate material is from about 5 to
about 40 micrometers, with at least 25% of the pérticles
having a diameter of 15 micrometers or more. Most
15 preferably, at least about 50% of the particulate
material has a diameter of from about 20 micrometers to
about 40 micrometers.
The ink-receptive formulation can be prepared by
dissolvin§ the components in a common solvent. Well-
20 known methods for selecting a common solvent make use of
Hansen parameters, as described in U.S. 4,935,307,
incorporated herein by reference.
The ink-receptive layer can be applied to the film
backing by any conventional coating technique, e.q.,
25 deposition from a solution or dispersion of the resins in
a solvent or aqueous medium, or blend thereof, by means
of such processes as Meyer bar coating, knife coating,
reverse roll coating, rotogravure coating, and the like.
Drying of thelink-réceptive layer can be effected by
30 conventional drying techniques, e.g., by he&iing in a hot
air oven at a temperature appropriate for the specific
film backing chosen. For example, a drying temperature
of about 120°C is suitable for a polyester film backing.
In an alternative embodiment of the present
35 invention, an ink-permeable protective layer is applied
atop the ink-receptive layer. The preferred material for
an ink-permeable layer is polyvinyl alcohol.



25 CF[err] COOH, pMePhSgerr]H, HA Jerr], and HF and the procedure was
répeated as described in 2(a) to obtain the hydrazone 1Saht-Sf- O e e
(b)-(h). (i) The met hanesul fonic acid, supra , waﬁL?Hﬁlééﬁa‘ﬁﬁﬁby
trifluoronethanesulfonic (triflic) acid and the 30 procedur@“ﬁﬁ@”rébéatéﬂ
as described in Exanple 2(a). The hydrazone salt, on qveér ght;&@@blng,
coul d be preC|p|tated/crystaII|zed 32 -was redlssolved dﬂ%

filtration. The salt wever extragted in hl.ori-de--and
then dried over anﬁ?ﬂ#&g¥e§5cﬁﬁgﬂi§?uh?s%ﬁ?%ﬁ@?r VHR¥E§§§%ﬁ6@ﬁ{4ggQ§nfh

hydrazone pethieabliet prbtuetovet hapes utsd otmprovs prddessking;quidisemi-=
solid. including thickeners such as xanthan gum, added to
improve coatability, and particulates to improve
5 feedability.

Oother suitable materials for the protective layer
are disclosed in U.S. Patent Nos. 4,225,652, 4,301,195,
and 4,379,804, all of which are incorporated herein by
reference.

10 The composition for the protective layer is
preferably prepared by dispersing finely dividead
polyvinyl alcohol in cold water, agitating the dispersion
vigorously, and then gradually heating the dispersion by
an external source or by a direct injection of steam.

15 After cooling the dispersion to room temperature,
particulate material can be mixed into the dispersion
using conventional propeller type power-driven apparatus.

Methods for applying the protective layer are
conventional coating methods such as those described,

20 supra.

Film backings may be formed from any polymer capable
of forming a self-supporting sheet, e.g., films of
cellulose esters such as cellulose triacetate or
diacetate, polystyrene, polyamides, vinyl chloride

25 polymers and copolymers, polyolefin and polyallomer
polymers and copolymers, polysulphones, polycarbonates
and polyesters. Suitable polyester films may be produced
from polyesters obtained by condensing one or more
dicarboxylic acids or their lower alkyl diesters in which

30 the alkyl group contains up to about 6 carbén atoms,
e.g., terephthalic acid, isophthalic, phthalie, 2,5-,2,
6-, and 2,7-naphthalene dicarboxylic acid, succinic acid,
sebacic acid, adipic acid, azelaic acid, with one or more
glycols such as ethylene glycol, 1,3-propanediol, 1,4-

35 butanediol, and the 1like.

Preferred film backings are cellulose triacetate or
cellulose diacetate, polyesters, especially poly(ethylene




- 39- (j)-(o) The procedure above was repeated by pIaC|ng

the triflic acid by HBF4, Cerr]Flerr]SOerr]H FSOerr]H, HPF [ e
G SJerr]H and HSbF[err] to obtain the hydrazone salts frcmﬁz %V %,Ev( ?*5
5 The followng illustrates the preparation of various! polynerlc
mordants of class' A (a) To a solution of 10g P25 APR 597 |
pﬁ:y(4 V|nyIpKrhd|ne) I n 80 m netham8B~ a sol ution of Zﬁg J

chl or oacet onehydr azone- am noguani di ni um et hanesul fonat € (2Za) " Th 307
met hanol 10 whSrephthaiabe) heaRd Pk ¥strenm &g o %%@Eﬁﬁ ’ ’

ufgastmghcgﬁgféﬁégﬁgﬁa?hﬁéyrfstﬁbéﬁmﬁﬁéfﬁffﬁfulﬁﬁ? ﬂdﬂprefqrﬁeuntham mor dant
ni trogen; sec%ﬁém ba f#f%??]%ﬁf%r?]c tﬁRﬁ%ﬂF?ﬂgiﬂqlﬁﬂahé ;?;nﬁgynium
gE?LSrPﬁrz 15mﬂctongtatsmhe @bewtplzsumabﬁamntensﬁ(NE;IMWHap&i@QS and
A( X-CH[err? &ga‘ﬁ‘ Q aglﬁ%ﬂbg{ 6§ f%%%/r‘?{%&%&fpdrvg:dg rcer lene tﬁ § s) are
r epeat ed usunglfficulbrbacban@bqyu#xnsnﬂpnyﬁnﬁxﬁnﬁi hodlss fioxs of

graphic materials. Film backings having calipers over

125 micrometers are very stiff, and present feeding

difficulties in certain commercially available ink jet

10 printers and pen plotters.

When polyester or polystyrene films supports are
used, they are preferably biaxially oriented, and may
also be heat set for dimensional stability during fusion
of the image to the support. These films may be produced

15 by any conventional method in which the film is biaxially
~stretched to impart molecular orientation and is
dimensionally stabilized by heat setting.

To promote adhesion of the ink-receptive layer to
the film backing, it may be desirable to treat the

20 surface of the film backing with one or more primers, in
single or multiple layers. Useful primers include those
known to have a swelling effect on the film backing
polymer. Examples include halogenated phenols dlssolved
in organic solvents. Alternatively, the surface of the

25 film backing may be modified by treatment such as coronas
treatment or plasma treatment.

The primer layer, when used, should be relatively
thin, preferably less than 2 micrometers, most preferably
less than 1 micrometer, and may be coated by convéntional

30 coating methods. 3 '

Transparencies of the invention are particularly
useful in the production of imaged transparencies for
viewing in a transmission mode, e.g., in association with
an overhead projector.

35 The following examples are for illustrative
purposes, and do not limit the scope of the invention,
which is that defined by the claims.



éo counterions (b)-(0) to obtain the nordants from (b)-(o0).
‘ass B Mordant Synthesis- [err] 35 To a L. o)
10g pol yneric nordant 3d in 30m ; @in"‘h,@% SHEE
1 21aPRH
-34- L
Gloss of Mordants f_ »
P144
5 /CHT'"'CH/
e C|2H3
~
CHy—C=
MO AN 5@
CHy - ?’
10 : eNH,

P134-Class A mordant wherein the anion, X,is CF,;S05
When another anion is used, the designation will be

followed by the identity of the anion.

15 I224-Class C mordant wherein X,is CF;S0; . When another

anion

is used, the designation will be followed by the anion.

MA1-CMA1-Cl
20 e

kjca’\no/\/N/CH ': \NH/ C\NHZ

25 P124

n ' NH
I

<::>hr—CFb\YF’¢L‘NFF' ~NH, . FE

30 . cP CH,

HCl1

xl[’,t

’
]
:
&
1
-

-

!
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met hanol , two equival ents of sodi um nmet hanesul f onate was added wth

stirring. The sol ution was heated to 60[err]C for e APERENT. QUEET
- 40- 15 mins, filtered, and the nordant 4a was precipit t(*;édiff“ #ﬁ)w ik
ether and dried in vacuo. Class C Syni hesi's 5 }
[err] 1 21APR 99T |
=35= i I
: [ | ok

The following are comparative mordants.

MI-CF,S0,

10 HEI-CY

e
15 a |
OH
MI-PTSA

' £
20
25 MP-Cng 03.

30




X represents the sanme counterions as in Reaction 15 Schene 1. To a
sol ution of 10g pol y(N-vinylimdazole) 5 in 30 m nethanol, a solution
of 28g chl or oacet onehydr azone- an1noguan|d|n|un1tr|fluor@acetate- @ S
wher ei n X=CF[ err] COO), in 30 M methanol was added. Thei nRiALAEEMuRS S!
heated to 20 50[err]C for 15 mn. and cooled to roon1tenperaturé””wﬁfdanf?
6e was precipitated fromacetone and dried6érn vacuo. : @ gy

Class D l\/brdanI'_[‘uSg/nt hesi s

¢

K e S £ o T A A R AL A TR

i e & . oua
ca- @ N
' CH,
CH,
10 I222 :
N
N 2 HC
) <; Tt
. 2]
15 Ci ] N
CH,
20 ' Test Methods

Bleeding Test

Test samples were coated at a 150 um wet thickness
on a 100 pm thick polyvinylidiene (PVDC) primed
poly(ethylene terephthalate) (PET) film and dried at

25 130°C for 2 minutes. The samples were imaged on an
Hewlett Packard Paintjet™ XL300 at 25°C and 50% relative
humidity (RH), using a test pattern having a portion
which is a single dot row of blue (cyan and magenta)
passing through a solid background of red (yellow and

30 magenta). After exactly 10 minutes, the sahples were
placed in Flip-Frame™ transparency protectors, available
from Minnesota Mining and Manufacturing. The line widths
(L.W.) of the samples were measured under magnification
and recorded. The samples were then stored at 35°C and

35 80% RH for 90 hours. At the end of 90 hours, the line
widths were measured and recorded. A control film was
also made, printed and tested in the same manner. The



25 [err] 35 To,agsﬁ{Aﬂggmm of

10°g 6d in 30 ml nethanol, two equi val ents of potaSS|un1trb£Aéiéiﬁer "
added with stirring. The ni xture was heated to 50[err] Cifagr fbf}%gn i
;,z{‘z’f ;

| N

-37- § o et e

percentage of bleeding was calculated according to the
following:

L.W.90 sample —- L.W. Initial sample

5 L.W.90 control - L.W. Initial control X 100

Examples

Synthesis of the Mordants
The following illustrates the synthesis of ink-jet

10 mordants useful in the improved ink-receptive sheets of
the invention.

Class Mordant Svnthesis

15

a o
A
+ ;—T Molgaol o
o
20 L -
[
. X BN N,

X: a=CH3S°3

f= p”MePh803
25 b=Br g=c10,
c=NO, hep
=C1 i=CF,So0,
=CF3COO - j =BF4
30

These syntheses illustrate the preparation of
poly(vinylpyridines). '

{a) A solution of 25 g 4-vinylpyridine in 50 ml
methanol contained in a two-neck flask was flushed with

35 dry nitrogen. After adding 0.5 g AIBN, the system was

refluxed for 24 hours when a viscous material resulted.
The polymer was precipitated from ether/hexane and dried
in vacuo. Molecular weight: M,=140,609, M=50285, P~=2.8




-41- m nutes, cooled to roomtenperature, and then filtered. Mor dant

717 (X=CF[err]SOerr]) was precipitated fromether and dr ireg-i-R-vacuo........
Synthesis of C ass E Mirdants [err] i REPLACEMENT 3 ;ﬁ*!
e T

L 5. [

-38- ] 2taPRmgr |

iz f

10

15

20

25

30

35

(b) The procedure in (a) was repeated foé both 4-
vinyl- and 2-vinylpyridines using THF instead of
methanol. Poly(4-vinylpyridine) was precipitated from
THF during the reaction whereas poly(2-vinylpyridine) was
not. The latter was precipitated from ether/hexane as
described above.

The  following syntheses, (with reference to Reaction
Scheme 1) describe the preparations of various hydrazones
from chloroacetone and appropriate salts of
aminoguanidine.

(a) To a mixture of 30g water and 30g
methanesulfonic acid, 20 g aminoguanidine bicarbonate was
slowly added in portions at room temperature to obtain a
clear solution of the corresponding methanesulfonate
salt. The solution was warmed to about 40°C and 15 ml
chloroacetone was added dropwise. The solution was
heated to about 50°C for 15 minutes, cooled to room
temperature, and then left at ice-temperature for 4-6
hours. The crystalline hydrazone was filtered and washed
first with ice-cold isopropyl alcohol and then with
diethyl ether. The hydrazone salt of methanesulfonate
was dried in vacuo at about 60°C. :

(b)~(h) The methanesulfonic acid was replaced
successively by an equivalent amount of HBr, HNO;, HC1,
CF,COOH, pMePhSO;H, HC1l0,, and HF and the procedure was
repeated as described in 2(a) to obtain the hydrazone
salts from (b)-(h).

(i) The metbanesulfonic acid, supra , was replaced
by trifluoromethanesulfonic (triflic) acid and the
procedure was repeated as described in Exaﬁple 2{(a). The
hydrazone salt, on overnight cooling, could be '
precipitated/crystallized, but was redissolved during
filtration. The salt, however, was extracted in
methylene chloride and then dried over anhydrous
magnesium sulfate. Removal of solvent gave the hydrazone
salt of trifluoromethanesulfonate as a thick liquid/semi-
solid.

Aoy s emtsmstarn:
" A o A



To a suspension of 10 g guani di nobenzi m dazole in 30 g watef L3l
concentrated HO was added dropwi se, to obtain a diquateiﬁﬁf?ﬁ$ﬁ@ﬁﬂuﬁmﬂqi§

hydrochl oride salt. To 20 this mixture was added dropw se [3.3 - .
chl oroacet one, and heated for 0.5 hour. The off-white fWoécuLeméﬁﬁ4%W, i
preci pitate was separated fromthe mxture and dried in vacud T BuYH n|

§
the di-quaternary imnium hydrochloride =3%s a senicarbazénéwsaLLMW25wmmw§ §
] 4

(3)-(0) The procedure above was repeaéedmbyﬂ..w_“._,(,.m.__,,,_m,w,,___wﬂm
replacing the triflic acid by HBF,, C,FsSO;H, FSO;H, HPFg,
C1SO;H, and HSbFs to obtain the hydrazone salts from (j)-
(o).

5 The following illustrates the preparation of various
polymeric mordants of class A.

(a) To a solution of 10g poly(4-vinylpyridine) in
80 ml methanol, a solution of 21g chloroacetonehydrazone-
aminoguanidinium methanesulfonate (2a) in 30g methanol

10 was added and the mixture was heated to 50°-55°C for 4-6
hours. On cooling the mixture to room temperature, the
polymeric'mordant with two counterions (first CY°
counterion with the ring quaternary nitrogen; second
CH,;SOy counterion with the side chain iminium quaternary

15 nitrogen) was precipitated from acetone, filtered, and
dried in vacuo. The material is Polymeric dye Mordant
A(X=CH,;S0y / C17)

(b)~(0) The procedure in (3a) was repeated using
chloroacetonehydrazone-aminoguanidinium salts of

20 counterions (b)-(o) to ocbtain the mordants from (b)-(0).

Class B Mordant Synthesis

9 2 MX ~®
vy
| 0,
30 BN < BN
¢ aie e

35 To a solution of 10g polymeric mordant 3d in 30ml
methanol, two equivalents of sodium methanesulfonate was
added with stirring. The solution was heated to 60°C for



Cl ass G Mordant Synthesis
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15 mins, filtered, and the mecrdant 4a was precipltated .

from ether and dried in vacuo.

1ss C S hes

10 : .
- rnﬁ‘{\%

X represents the same counterions as in Reaction

15 Scheme 1. -
To a solution of 10g poly(N-vinylimidazole) 5 in 30

ml methanol, a solution of 28g chloroacetonehydrazone-

aminoguanidinium trifluoroacetate, 2e, wherein X=CF,COO),
The mixture was heated to

in 30 ml methanol was added.
Mordant

50°C for 15 min. and cooled to room temperature.

20
6e was precipitated from acetone and dried in vacuo.

Class D Mordant Svnthesis

S S S
- o e 2 n,u’.,&m,

N o4

i

To a solution of 10 g 64 in 30 ml methanol, two

equivalents of potassium triflate were added with
The mixture was heated to 50°C for fifteen

35

stirring.



A reaction vessel fitted with a nmechanical stirrer, a co “ﬂ§emean a
droppi ng funnel was charged with 100 20 parts of DNAENA Mo AGE NT o -
(N, N-di net hyl am noet hyl methacrylate). A sol ution of 117'1{par18m9i

chl or oacet one hydrazone- an1noguan|d|nlun1hydrochlor|det|n @rts of
met hanol was added to the vessel slowy fromthe dropp|gg if u R:fﬁh
such a rate that the reacti on exotherm doest¥ot exceed 25 Oﬁe{F}LL“After

conpl etion of the addition, e,reactio ution was stirred for two™
hours. The solv it FOPLe 3 Fentoen g?“?ﬁ?% 9r%va$@$éﬁh%nrﬁﬁ&ﬁﬁx &cyum /

at about 40[ er r MGrdantAdhi(XeCFE0,) was pLestyitAOEd Brod and

characterized b%ried‘f% %E&LH NVR spectrum

5 Synthesis of Class E Mordants

O‘:ru’t:‘# O?Q«-
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0{’%«-

To a suspen51on of 10 g guanldlnobenzimldazole in 30

g water, 13 g concentrated HCl was added dropwise, to
obtain a diquaternary iminium hydrochloride salt. To

20 this mixture was added dropwise 3.3 ml chloroacetone, and
heated for 0.5 hour. The off-white flocculent
precipitate was separated from the mixture and dried in
vacuo to obtain the di-quaternary iminium hydrochloride
as a semicarbazone salt. |

15

25



30 50 g of nononer 15 was then placed in a reaction § T -58-
g of water, and 0.23 g of V-51 (2,2'- %fye%ﬁ@ﬂﬂ““ SHEET
azobi s(2-am i ndi nopr opane) di - hydrochl ori de, avail abl e fr0n1vako Chem e?
Co.. The solution was purged for 20 m nut es, then heated aF?HQ{é®r¢;§f
2 hours. A viscous 35 polyner solution was obtai ned. [err]H"NNR and Wbsol
anal yses reveal ed pol ynerization to Mrdant42t6. B o !
I

Synt hesi s of | nk-Receptive Copol yner A The co olyner asg_ prepare
by combining 60 parts N Vi éﬂé&ﬁﬂeﬁﬁﬂmﬁvﬂm&&&ts —

hydr oxyet hyl met hacryl at e,
X y L &
NH
oo/\/

Q_"'

10 ol s NH,

15 ' a® |16 NH,

A reaction vessel fitted with a mechanical stirrer,
a condenser, and a dropping funnel was charged with 100

20 parts of DMAEMA (N,N-dimethylaminoethyl methacrylate). A
solution of 117.1 parts of chloroacetone hydrazone-~
aminoguanidinium hydrochloride in 285 parts of methanol
was added to the vessel slowly from the dropping fuhnel
in such a rate that the reaction exotherm does not exceed

25 50°C. After completion of the addition, the reaction
solution was stirred for two hours. The solvent was then
removed by rotary evaporation under vacuum at about 40°C.
A white solid was formed; monomer 15 was characterized by
its 'H NMR spectrum.

30 50 g of monomer 15 was then-placed in'a reaction
vessel with 50 g of water, and 0.23 g of V-51 (2,2’'-
azobis(2-amiindinopropane)di-hydrochloride, available
from Wako Chemical Co.. The solution was purged for 20
minutes, then heated at 50°C for 2 hours. A viscous

35 polymer solution was obtained. 'H NMR and % solid
analyses revealed polymerization to Mordant 16.



B s s i

10 parts of the ammoniumsalt of acrylic acid, 10 parts "ﬁ
nmet hoxyet hyl acryl ate, 0.14 part Vazo[err] 64, available fron%w«*J

duPont de Nenours and Conpany, and 500 parts delonlzed ter ina
one-liter brown bottle. After the m xture was purged Wi %Irfy“?ﬂﬁiéa’?g
gas for five m nut es, pol ynerization was effected by h xrsing the 1
bottle in a constant tenperature bath mai dgged at - a tenperature 0f I
60[err] C for 24 hours. The resulting polynerlzed n1xture~mastheQ hhhhh j
di luted with deioni zed : i ' 9 o

Copol ynmer A sol uLﬁPnnc%ﬁarPer was grepa?&ﬁt g?sbémﬁjﬁ%.{ﬁg %&Qé’ eN-

Copol yner B by CcoO
vi nyl - 2- pyrrol|de&lﬁgﬁnmmngiiﬁyaﬁGXQQtP?tﬁﬁthﬂé¥9¥ﬁsthylm3th§F¢¥#Q%9of the

anmoni um sal t ofmafgara\ﬂﬂsc oiCithie %Qmaa&ha aaltnst:haéwibw@&ial A, pa&éél part
Vazo[ err] 64 avali l'abl e and

20 barts s Gmerrokyethylaryiakeond: L BREh: BORCTOEE: sk campan
m xture was pur @dIwi dupdnht diet Nemourgaanfocohpany, andi$0l gsarts

pol yrrer | zat i on WESRIbRG Glely {ATR' 3hB%14 08 2BrBoh ' hEetle ? RBLAEne
mixture was purged with dry nitrogen gas for five
ninutes, polymerization was effected by immersing the
10 bottle in a constant temperature bath maintained at a
temperature of 60°C for 24 hours. The resulting
polymerized mixture was then diluted with deionized water
to give a 10% solution (hereinafter dopolymer A
solution).
15 '
Synthesis of Ink-Receptive Copolymer B
This copolymer was prepared by combining 40 parts N-
vinyl-2-pyrrolidone, 20 parts hydroxyethylmethacrylate,
10 parts of the ammonium salt of acrylic acid, 30 parts
20 methoxyethylacrylate, 0.14 part Vazo™ 64, available from
E. I. duPont de Nemours and Company, and 500 parts'
deionized water in a one-liter brown bottle. After the
mixture was purged with dry nitrogen gas for five
minutes, polymerization was effected by immersing the
25 bottle in a constant temperature bath maintained at a
temperature of 60°C for 24 hours. The resulting
polymerized mixture was then diluted with deionized water
to give a 10% solution (hereinafter Copolymer B-
solution).
30

Alternate Synthesis of Ink-Receptive Copoclymer B

A reaction vessel was fitted with a mechanical
stirrer, a condenser and nitrogen system. 58.40 parts of
deionized water and 2.30 parts of acrylic acid were added

35 to the vessel, followed by 2.30 parts of 28.5% ammonium
hydroxide solution in water. A pH of between 9 and 10
was obtained. 9.18 parts of N-vinyl-2-pyrrolidone (NVP)



tenperature of 60[err]C for 24 hours. The resulting pol ynmerized m xture
was then diluted with deionized water to give a 10@655'Hﬁ39 H 1
(herei nafter Copolynmer B solution). 30 Al ternate Ei%% L§ (
| nk- Receptive Copol ynmer B A reaction vessel was frtted with a
mechani cal stirrer, a condenser and nitrogen system 58 AOEba R 7
dei oni zed water and 2.30 parts of acrylic a4d were added; 35 to the vess

foll owed by 2.30 parts_of 28.5% anmoni um dr oxi de. sol Ut | OR. T Wat ef "~ A
pH of between 9 agdsled, \plong, iiithe . 86, PSréérPg metRoxyethyd acrylateone
(NVP) (MEA), 4.59 parts hydroxyethyl methacrylate (HEMA) and

32.13 parts of ethyl alcohol. The solution was purged
with nitrogen for 20 minutes. After heating to 50°C, a
$ solution of 0.092 parts of initiator Vazo™ 50 was added

in 0.31 parts of deionized water. The solution was
allowed to react at 50°C for 18-28 hours. The extent of
the reaction was monitored by percent solids and G.C.
analysis. The reaction was halted when the unreacted

10 monomer level fell below 0.02%. A viscous polymer
solution resulted which was then diluted with deionized
water to give a 10% polymer solution (hereinafter

r———

Copolymer B solution).

15 Preparation of Polymeric BReads
A. Preparation of Diethanolamine-adipic acid

condensate promoter. Equimolar amounts of adipic acid
and diethanolamine were heated and stirred in a closed
reaction flask. Dry nitrogen was constantly bubbled
20 through the reaction mixture to remove water vapor, which
was condensed and collected in a Barett trap. When 1-1.5
moles of eater based on one mole of adipic acid and one
mole of diethanolamine had been collected, the reaction
was stopped by cooling the mixture. The resulting
25 condensate was diluted with water.
B. Preparation of 30 micron polymethylmethacrylate
'beads. An aqueous solution of 52.9 kg deionized water,
685.2 g Ludox™ colloidal silica (10% solution),-
available from DhPont, 40.8 g of 10% solution of
30 diethanolamine-adipic acid condensate prométer (made in
step A), and 11.2 g potassium dichromate was stirred and
adjusted to pH 4 by addition of 10% sulphuric acid. A
solution of 53 g of polyvinylpyrrolidone K-30, 36.7 kg of
nonomer methylmethacrylate, 674.2 g of trimethylolpropane
35 trimethacrylate and 112.4 g of Vazo™ 64, available from
DuPont, were added to the above aqueous mixture and then
stirred at 100-120 rpm for 10 minutes. The mixture was



-44- was added, along with 6.88 parts of nethoxyethwk»aeﬁyLaLg
(MEA), 4.59 parts hydroxyethyl met hacryl ate (HEMA) and hsBZ(ﬁ%sﬁ&ﬂi%

et hyl al cohol .

The sol ution was purged with nitrogen flor—20-m-n

After heating to 50[err]C, a 5 solution of 0.092 parts} oﬁ ﬁthlator ]

Vazo[err] 50 was added in 0.31 parts of deionized m@t

THE % &9at i

was  allowed to react at 50[err]C for 38528 hours. The- e%xenL of i
reaction was nonitored by percent solids and G C anal ysi s. The

reacti on was hdthen parsed Hhnougn@ denty

dAe:/loﬁ::ggz pol yr@ﬂtsearntioxﬂg%;\t/ﬁap xreysdxfe%ms@lm-\ta@@ot kea dthahegowrba
e, a 6.0 sol ution
Copol ymer B soV\fR\"‘brf') r "1%1°n Ketdle %[Ec aPé‘FfJ%Here W/ﬁEPFEnBeads

A. Preparation

sﬁanclatmmmm &b moe camv@rnigm@ndshsacgnpen#et were

cqui ol ar arpU e cdfl dited Ul ﬁenek}fl%ﬁgfﬁt 3ol 8B bYChEshEAGed and

stirred in aclo
20 through the

10

15

20

25

30

35

reac
swabrtines widh water ke waﬁdd \aaysﬁ: cakeeh The wet

cake was then dried at ambient temperature to give a free
flowing powder.

Example 1
An ink-receptive film of the invention was prepared

in the following manner:

A coaﬁing solution was prepared by mixing 6 g of a
copolymer B solution with a solution containing 3.5 g of
a 10% aqueous solution of Vinol™ 523, available from Air
Products and Chemicals, 0.5 g of a 10% aqueous solution
of Gohsenol™ KPO,, available from Nippon Gohsei, 0.1 g of
a 1.7 molar solution of ammonium hydroxide, 1.72x10* mole
of "P134-Cl", 0.15 g of a 10% solution of 30 um
polymethylmethyacrylate (PMMA) beads, and 0.06 g of a 10%
solution of "XAMA-7", pentaerythritol-tris-8-(N-
aziridinyl)propionate, available from Hoechst Celanese,
and was coated onto a backing of polyvinylidene chloride
(PVDC) primed poly(efhylene terephthalate) (PET) film
having a caliper of 100 pgm. Coating was carried out by
means of a knife coater at a wet thickness of 150 um.

The coating was then dried at about 145°C for 2.5
minutes. This 1nk-recept1ve sheet was then tested for
bleeding and the result is shown in Table %.

Example 1C

tthe

heregendeprpépsr. biney

rogen was-®constantly bubbl ed

This was made in the same manner as Example 1 except '

"p134-Cl" was omitted from the coating solution. This
ink-receptive sheet was tested for bleeding and the
result is also reported in Table 1.



was condensed and collected in a Barett trap. Wien 1-1.5 _ noles of eater

based on one nole of adipic acid and one nol e of dleﬁham L@~ @ Lbeen
col l ected, the reaction was stopped by cooling the nlxhuneumfﬁﬁ' j”““
resulting 25 condensate was diluted with water. i B. Preparatlonfo
30 m cron pol ynet hyl met hacryl ate beads. An aqueous sclutlﬁﬁ & 520 kg
dei oni zed water, 685.2 g Ludox[err] cot6agi dal silica: (10@6solut|on)

avai l abl e fronlDuPont 40.8 g of 10%sol ution of 30 dlethanoTanlné adrplc
acid condensate pronnter (made in  ExXampderg=l3,q 11. 2g.potassium__ ]

di chromat e was stlrThésendnk-reedpﬂSVedbh&etﬂiwbﬁg/mxﬂgtanaqtggtga%in .

sul phuric acid S n_ Qf of., po one 30, 36.7
kg of m)no;‘rzllalfa nerh ﬁLH{.th?%m?égm% A_,Yé’ r%{ﬁy% &g.‘ne 35

tri methacryl at @0éndoilgiﬂfgrent\memmte} vesm;e amd ab|Thef d@antltyDquont

were added &0 %ﬂe ﬁbeasneqysogﬁoaaxwrfa@m 1NeMong Wity #8d est00- 120 rpm

for 10 m nutes. m xture was
results. These mordants all contain the guanidine

functionality.

Examples 16C-21C
10 These comparative ink-receptive sheets were prepared

exactly as described in Example 1. Mordants which do not

contain guanidine functionalities were used instead of

the novel mordants used in image-receptive sheets of the

invention. The mordants used and the results are shown
15 in Table 1.



-45 t hen passed through a Manton- Gaul i n honogeni zer four tine at

an internal pressure of 4800-6200 kPA, then poured into &°F ﬁc

kettl e which was purged with nitrogen, seal ed and stirred é@ﬂéwf] G:e»‘f"f;
overni ght. The contents were 5 then collected and centrifuged; T oI Towed~by-

washi ng several times with water to yield a wet cake. The \Nel;g 7 ARD ij ]

was then dried at anbient tenperature to gh¥e a free flosvm ‘ng povvdér .

10 Exampl e 1 An i nk-recept |fve""f*1*| m-ef--t.he_j
i nvention was prepared in the foll oﬁ&%@lnner L_A coating
solution was SEL® ] . '

sol ution cont d§ ni . 15 a mmleous sol ut (orﬂ; (ﬂléédmiﬂ egor]

available fro Hours

;

P134-Cl°

4 P134-CF;C00° 12

1c NONE 100
5 2 P134~CH,SO;" 53
ﬂ 3 P134-NO; 41

5 P134-BF, : 53

i

10 7 1224-CF;S0; 29
8 I224-Cl 29
9 1224-BF, 47
10 1224~2CF,505 53
11 | p134-Gi 59
15 12 1224-Gi | 53 -
13 PI24 53 _
u MA1-CMA1-Cl- 29 '
15 P134-CF,S0,- 23
" 16C o P132 82 !
20 17¢ 1222 ; 76
18C MP-CF,S0; 129
| 19¢ MI-PTSA" 135
20C MI-CF,SO, 117
21C HEI-CL 141




Products and Chemi cals, 0.5 g of a 10% aqueous sol ution

Gohsenol [err] KPO err], avail able from N ppon Gohsei, 0.1 a
nol ar sol ution of annonlun1hydrOX|de 1.72x10[ err] mol e . pf 134- G"
0.15 g of a 10% solution of 30 [err]m 20 polynethylnethyaprylate»?BN&&@
beads, and 0.06 g of a 10% sol ution of "XAMA-7",

pentaerythrltol-trls [err]-(N a2|r|dfh@+)prop|onate, avallable from

Hoechst Cel anese, and was coated onto a backi ng of polywviaylidene———-
chloride (PVDQ) primed pol y(etﬂ@m&&eﬁﬂh&a& e) (PET) film 25
EaV:‘ ng a caliper of mm l[xﬂdf-fz]dﬁept@@@:wghf&ewasfcehél gHventidy was rﬁ@@@ﬁbﬁf a
nife coater at_a c S er e_co was t hen
dried at about W é ctog]%s ?ﬁll“g]lf’ﬁkw?‘ggeﬁt?‘giugﬂ%’ét was then
tested for dsirm:imigxgarlm hefr asu.lm% aquebuansomuﬂ’hbneoﬂ VBEfol™ 523,
Exampl e 1C qﬁﬁﬁﬁ except
"P134-d" was on1ttéhq?$ %@g ﬁé&?&?@ﬂe Qﬁﬁ&nfﬁm n -gﬂ%%btlve
sheet was test &d4Sorg tﬂfe@dllrﬁ& Md it lselgslpasuanm 8.35s9 o£pari@Y in Table
1. agueous solution of XAMA. This resultant solution was
coated as described in Example 1. The comparative sheet
was made in the same manner except that no P144 was
10 added. After imaging on an Hewlett-Packard "Paintjet
XL300", the samples were placed in a 35 °C, 80% RH
chamber with the images exposed to the atmosphere. After
48 hours, Example 22 showed excellent retention of image
quality and resoclution, whereas Example 22C showed
15 dramatic blurring and loss of resolution.

Examples 23 and 23C
These ink-receptive sheets were made in the same

manner as Examples 22 and 22C, except that Natrosol™

20 250L, available from Aqualon, was substituted for
Vinol™s23.
' Again, the examples containing P144 showed excellent
retention of image quality and resolution whereas 23C
showed dramatic blurring and loss of resolution after

25 identical imaging, heating, and humidity aging.

Examples 24-35
These ink-regeptive sheets were prepared in the

following manner.

30 A coating solution was made by mixing.e g of
copolymer B solution with a solution containing 3.5 g of
a 10% aqueous solution of Vinol™ 523, 0.5 g of a 10%
aqueous solution of Gohsenol™ KPO,, 0.1 g of a 1 molar
solution of hydrochloric acid, 1.73 x 10* moles of

35 various mordants with guanidine functionality, as shown
in Table 2, and 0.15 g of a 10% aqueous solution of 30 pum



- 46- Exanpl e 2-15 These i nk-receptive

sheets were made and tested in the sane manner as Exampte-i;-except
that 1.72 x 10[err] mol e of different nordants were (sédriAligimgen ity
of 5 the nordant is shown in Table 1, along with the tekt§”"“wrésu%%5w;fl
These nordants all contain the guanidine functionality. 2 4 ADd 4 l
Exanpl es 16C-21C 10 These conpar ative4®nk-receptive;sheets wer &7 |
pr epar ed exactly as_described in Exanple 1. Mrdants;wii-eh-da.nof |

PMMA ‘beads. This composition did not contain a

S g e !
S |

crosslinker. The results are shown in Table 2.

Example 36C and 37C
5 These ink-receptive sheets were made in the same

manner as Example 24, except with mordants having no
guanidine groups. The mordants and the results are shown

in Table 2.
10 . Table 2
Example Mordant
24 P134CF,S0, 30
25 P134-C1 10
ﬂ 26 P134-CH,SO, 65 H
15 27 P134-NO, 45
28 P134-CF,CO; 15
29 P134-BF, 50
30 1224-CF350, .25 - “
31 1224-Cl1 30
20 32 1224-BF, 60
| 33 P134-GI 60 ’
34 1224-GI 50
35 P124 45
asc P132 105
25 37C 95 95



contai n guani di re"functional itTies were used instead of ——the--nevel ...

nordants used in i MRged BeGREI Replaglieet s of the i nvent i z’mﬁém w‘mgdbam<
used and t he resul tsl muﬂﬂﬂmmt n Table 1. ‘| iy
-47- | TABLE 1 S| APR 1 |
Mor dant 0 rs 21 APR 1997 Il
P134-C .29 -50- |

What is Claimed is:

1. An ink-receptive sheet comprising a transparent
substrate bearing on at least one major surface thereof,
5 an ink-receptive layer comprising an imaging polymer and
an effective amount of at least one polymeric mordant
comprising a guanidine functionality having the following
general structure:

(=
10 Rel L X1

B
ol
SN2
Sy b Now, )/° *NJGNHL NH,

Xe
H" :

15 _
wherein A is selected from the group consisting of
a COO0-alkylene group having from about 1 to about 5
carbon atoms, a CONH-alkylene group having from about 1
to about 5 carbon atoms, --COO—(CH,CH,0)n—CH,~ and

20 —CONH-(CH,CH,0)n—CH,~, wherein n is from about 1 to about
5;

B and D are separately selected from the group
consisting of alkyl group having from about 1 to about 5
carbon atoms;

25 or A, B, D and N are combined to form a heterocyclic
compound selected from the group consisting of

. Q0H-4

N—

R, and R, are independently selected from the group
35 consisting of hydrogen, phenyl, and an alkyl group
containing from about 1 to about 5 carbon atoms;

‘ T?ﬂu SHEET MAS 55?:4-.5‘&
‘f sﬁ@%”
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H y e

1C 100 5 f & & ;\CCVFN} ,”
P134- %[EH}S‘“”] ||I|l|||l|||l||lll|||||l|HII| =, 3 FL1¢4 Selerr6o0]
12 P134- B[ err] 2TAPR By | |
6 P134 2CF[err] SO err] 59 1 LMMMWM 7 [
| 224-CF[err] SO err] 29 =-51- 1 T f
L;Z4_CI - 10 R is selectpgzgrggngp?gggFgrg?nsistingfg?yiﬁgﬂégé%; ***** —
11 phenyl34¥énzinidazolyl, and an &%kyl group containing

from about 1 to about 5 carbon atoms,
y is selected from the group consisting of 0 and 1,
5 and
X, and X, are anions.

2. An improved ink-receptive sheet comprising a
transparent substrate bearing on at least one major
10 surface thereof an. ink-receptive layer comprising:
a) at least one crosslinkable polymeric component;
b) at least one liquid-absorbent'component; and
c) an effective amount of at least one polymeric
mordant comprising a guanidine functionality having

15 = the general structure:
B @
Rf\l /OI Xy ?2
~ |
A
?Hz D Cl_-lz)n/c \I‘LNH%\%/NHz
20 . ‘hk Xz
/
H R

wherein A is selected from the group consisting of
a COO-alkylene group having from about 1 to about 5
25 carbon atoms, a CONH-alkylene group having from about 1
to about § carbon atoms, —COO—(CH,CH,0)n—CH,~ and
—CONH-({ CH,CH,0) n—CH,~, wherein n is from about 1 to about
5; _
B and D are'independently selected from the group
30 consisting of alkyl group having from aboué 1 to about 5
carbon atoms, preferably from 1 to about 3 carbon atoms;

This Sheet Has Been Replaced
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16C P132 . n s« 82 20 1rC2 1 APR %97 |
| 222 76 18C [err]SOerr]-
129 19C M - PTSA =52- hﬁTl o
a%c_ CL- Mo-rci[,e rBiLSangrgr l{ are combined to fg'rllz a Tétmcyé&i%-»mﬁwl

compound selected from the group consisting of

QD - &

10 R, and R, are independently selected from the group

(V]

consisting of hydrogen, phenyl, and an alkyl group
containing from about 1 to about 5 carbon atoms,
preferably from about 1 to about 3 carbon atons,
R is selected from the group consisting of hydrogen,
15 phenyl, benzimidazolyl, and an alkyl group containing
from about 1 to about 5 carbon atoms, preferably from
about 1 to about 3 carbon atoms,
y. is selected from the group consisting of 0 and 1,
and .
20 X; and X, are anions.

3. An improved ink receptive sheet according to
claim 1 wherein X, and X, are selected from the group
consisting of Cl°, CF,SO,, CH;SO;, NO;, CF,CO0’, BF,, CHj,

25 C00., benzene sulfonate, and para-toluol sulfonate.

4. An improved ink-receptive sheet according to
claim 1 comprising from about 1 to about 15 parts of said
polymeric mordant.

30

This Sheet Has Been Replaced
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- 48- Exanpl es 22 and 22C Tﬁgi LARENB e ptEATe ]

S et cnen,
el T I

sheet of the invention was nmade by m xing 5 g of Copoiymer CATsolruTi oY
with a solution containing 10 g of a 10% aqueous sol utlon 214 Mppok, 57”“
523, 5 0.06 g of a 1.7 molar solution of amoni um hydr oxidg, , R f
of a 10% P144 solution, and 0.15 g of a 10% agueous s;al uti-on -of- XANAH i
This resultant sol ution was coated as=@3scribed in Exarrpl e 1. The e-
conpar ati ve sheet in_the sane nmanner except t hat H6 P144 was——
10 added. After |n§gmﬁﬁ éﬂpﬁﬂvﬁém}akrr¢%ﬁﬂ&$wﬁ" ek jaqcording- to
claim 1 wherein the mordant has the following general
formula: . —_—
This Shest Has Been Rep
5 " T
c|e
e
Hs
10 .
N
HN
oA
X~ HN° NH,

15 wherein X is selected from the group consisting of Cl,
CF;80,, CH;S0;, NO;, CF;C00°, BF,, CH;,C00., benzene
sulfonate, and par;-toluol sulfonate, and n is an inteder
greater than 1.

20 6. An improved ink-receptive sheet according to -
claim 1 wherein the mordant has the following general
_ formula:
. n
25
| xe
: )
H'EHS
30 HN/N '
oA
x® H,N” “NH,

wherein X is selected from the group consisting of CF,S0,,
35 CH,S0;, BF,PFs;, SBF;, and para-toluol sulfonate, and n is

an integer greater than 1.

i i v.){n.i.. f‘iMS nfrm?‘ '

IO seeveer
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XL300", the sanples—wereptaced—Tma 35 C, 80% RH chanber with the
i mages exposed to t ks SlBRRORRE Replatlyt €1 48 hours, ExadﬁT 22 shewed.....

excel lent retention

22C showed 15 drarraqflu
Exanpl es 23 and 23C de dad )
sane manner as Exanpl es 22 and 22C, ex@&pt that Natrosplferr] 20‘”2§0u,'
avai |l abl e from Aqual on, was substituted for V'noILerr ] 5237 .. _|
Again, the exanpl es? corfithi BrpYRddnkrsreeptivel Fhae

qual i ty_ and 1 esTd i | PR 8RS mordanitonae dharmbnobuﬁg ?aﬁeﬁaﬁ Tross-—ef-
resolution after 25 identical imaging, heating, and hum

il

ality and resolutlon mher%ang&énﬁ geT
uHHJBFd | oss of resolution. | ¢ —

I nk-receptive sheets m@re

acﬁﬁf@ﬁﬂ90ﬁ°of i mge

f'
|
|
|

y agi ng.

Exanpl es 24- 35tO¥MULa%  These jnk-receptive sheets were prepared in the

foll ow ng manner. 30 A coating solyti was nmade by m xing 6 g of
5 n
N
01
cP
CH,
10 &
HN™
oA
X HN NH,
15 wherein X is selected from the group consisting of Cl°,

20

25

30

35

CF,S05, CH;S0;, NO;, CF;CO0°, BF,, CH;,COO.,, benzene
sulfonate, and para-toluol sulfonate, and n is an integer
greater than 1. '

8. An improved ink-receptive sheet according to

claim 1 wherein the mordant has the following general
formula:

S

x© H N’ NH,

wherein X is selected from the group consisting of CF,;SO,,
CH,S0,, BF,,PFs, SBF,, and para-toluol sulfonate, and n is
an integer greater than 1.

I Ao o
] R Nt ottt
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copol ynmer B solution with a solution containing 3.5 g of
solution of Vinol[err] 523, 0.5 g of a 10% aqueous sol

Gohsenol [err] KPG3, 0.1 g of a 1 nolar sol ution of hydrqg
1.73 x 10[err] moles of 35 various nordants w th guani di ng

as shown in Table 2, and 0.15 g of a 10% aqueous sol ut
- 49- PMVA beads. This conposition d85Raot contain a
The results are shown in Taple 2.

ut

—h

e

TORFE L.

Red AQYhARgUeaTs

Lon.of . Y-t

chloric acid,

undtli ARRITIX |
n of 30 [err]

m

crossli nker.

. An improved ink-receptive sheet according to
claim 1 wherein the mordant has the following general

formula:
5 n
)
-y
: ) CHy
: P
@NH N’ “CHs
9
N)ku’kmuzc?

hooh

15

wherein n is an integer greater than 1.

This Sheet Has Been Replaced
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Exanpl e 36C and 37C 5 rnese TTk-receptive sheets*mQ@g Wm@égﬁﬁfggs"
same manner as Eﬂafs]Sheeﬂ?aéBeeﬁR REd Wi th nordants haviing..ho.. Ci'"'g,lPdd ne
groups. The nDrdants are shown in Table 2. 10 [
Table 2 mlﬂml, u mlordant %, BI.%édagw, 1297 f

24 P134CF[e 30 i |
P134-Cl 26-56- P134 CI‘—I[err]”SCIe*rT‘]

65 15 27

]
P134- CF[err]CIIerr]lo An ink—rquﬁ%%ve Jheet quording Yo claim 3 BF[err]
50

15

20

25

30

35

wherein sazd polymeric mordant has the general formula:

*’/9,,\
¢
P

JKI\KKNHZCP

200,

wherein n is an integer greater than 1.

11. An ink-receptive sheet according to claim 1
wherein said polymeric mordant has the general formula:

Ri R, -
" |cH ®
wN—NH——CwHZ e

, NH,
c® Ry

wherein n is an integer greater than 1.

12. An improved ink-receptive sheet comprising a
transparént subsfrate bearing on at least one major
surface thereof, an ink-receptive layer combrising:
a) at least one polymeric crosslinkable component,
b) at least one polymeric liquid-absorbent
component,
c) a polyfunctional aziridine crosslinking agent,
and

{ i e AR w3
(THIS SHEET UAS BEEN
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15
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35

| 224- CF err] S err] - 25 ——d
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H R

Ree I

wherein A is selected from the group consisting of

a COO-alkylene group having from about 1 to about §
carbon atoms, a CONH-alkylene group haiirinq from about 1
to about 5 carbon atoms, —C00-( CH,CH,0) n—CH,- and
—CONH~—(CH,CH,0) n—CH,~, wherein n is from about 1 to about
5; .

B and D are independently selected from the group
consisting of alkyl group having from about 1 to about 5
carbon atoms, preferably from 1 to -about 3 carbon atoms;

or A, B, D and N are combined to form a ring
compound selected from the group consisting of

QD - 4

N—

R, and R, are' independently selected from the group
consisting of hydrogen, phenyl, and an alky'l group
containing from about 1 to about 3 carbon atoms,

R is selected from the group consisting of hydrogen,
phenyl, benzimidazolyl, and an alkyl group containing
from about 1 to about 3 carbon atoms,

Y is selected from the group consisting of 1 and 1,
and

X, and X, are anions. e —————
P THIS SHEET HAS BEEN
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50 CLAI V5 What is clained is: 1. An ink-receprive
sheet conprising a tansparent substrate bearing on at le s%rgnaw} or
surface thereof, an ink-receptive |ayer conprising an i m gpﬁlﬁﬁﬁLﬁ%ﬁﬁﬁ]
fromabout 1 to about 15 parts of at |east one poly- neri "
conprising a guanidine functionaliy having the follow g générdaxs&rygmpr
[err] =58~ P

4

] i‘.,..,..--n..h.-,w St a1
: it i -

13. An improved ink-receptive sheet aécordlng to

4 e e

claim 12 wherein said sheet is exposed to a heat source
thus crosslinking said crosslinkable component.

5 l14. An improved ink-receptive sheet according to
claim 12 wherein said ink-receptive layer further
comprising a particulate.

15. An improved ink-receptive sheet according to -
10 claim 12 wherein said particulate is a polymeric
particulate having a average size of from about 5 um to
about 40 pm. '

16. An improve ink-receptive sheet according to
15 claim 12 further comprising an additional particulate
filler having an average size of from about 0.25 um to
about 1 um.
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wherein A is selected fromthe group consisting of a COO . Nw_alkylene
group havkﬁg—+fﬁﬁ%abeﬁ%~%*%e—about 5 carbon atons, :Q 3 irggg
group havi Ngrys o ﬁgrﬁ nt}gult to about 5 carbon atons, oo MR SHEE
-COO--(CH erri; err]-- and. -CON .

H (CH err] CH ¢IFsi, [err]--, wherein ggis from e%#mZﬂtﬁdﬂmw
5; B and D & sel ected fromthe group con- , 4SIS£JDgﬁpf ‘J
al kyl group havi ng from about 1 toIMAROMED INK- FEECEETMGnSIﬁE@rTq .

al ky e e}

Abstract
An improved ink-receptive sheet comprising a
transparent substrate bearing on at least one major
surface thereof an ink-receptive layer which comprises at

5 least one imaging polymer and an effective amount of
polymeric mordant having the general structure:

Rf\, .8? X1

10 C::Hz /?\t )/c ‘N‘('NH')\E A
A

R
wherein A is selected from the group consisting of a COO-
15 alkylene group having from about 1 to about 5 carbon
atoms, a CONH-alkylene group having‘from about 1 to about
5 carbon atoms, —COO~(CH,CH,0)n—CH,~ and —CONH— ‘
(CH,CH,0) n—CH,~, wherein n is from about 1 to about 5;
B aﬁd D are independently selected from the group
20 consisting of alkyl group having from about 1 to about 5
carbon atoms; .
or A, B, D and N are combined to form a heterocyclic
compound selected from the group consisting of

E OO0 w A
Lo oo Q"—

R, and Rzaxé independently selected from the group
consisting of hydrogen, phenyl, and an alkyl group
containing from about 1 to about 5 carbon atoms;

R is selected from the group consisting of hydrogen,

35 phenyl, benzimidazolyl, and an alkyl group containing
from about 1 to about 5 carbon atoms, y is selected from
o and 1, and NS
% anad’ x, are anions.




or A, B, Dand N are conbined to forma heterocy- clic)pobpagnts g ¢ e
selected fromthe group consisting of [err] ' Rl er r’]“"’”‘*"éﬁij*- i
Rlerr] are independently selected fromthe group

- - PR

I coanws | BEPLACEWENT SHEET

i[ 06 AUG 1997

What is claimed is:

1 An ink-receptive sheet comprising 2 transparent
substrate bearing on at least one major surface thereof,
an ink-receptive layer comprising an imaging polymer
and from about 1 to about 15 parts of at least one poly-
meric mordant comprising a guanidine functionality
having the following general structare:

R B R
N L
NN /NN
CHAD(CH:),. N lc‘ X,©
l2 ON
2N
" R
where

A is selected from the group consisting of 2 COO-
alkylene group having from about 1 to about 3
carbon atoms, a CONH-alkylene group having
from about 1 to about S5 carbom atoms,
—COO—(CH2CH2O)n—CH— and = —CON-
H—(CH;CH0)n—CH;—, wherein n is from
about 1 to about §;

B and D are separately selected from the group con-
sisting of alkyl group having from about I to about
5 carbon atoms:

This Sheet Has Been Replac | THIS SHEET uac AEEN 1
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consi sting of hydrogen, phenyl, and an al kyl group containing from
about 1 to about 5 carbon atons; Ris selected fromthe group consisting
of hydrogen,/W’ enzi m dazolyl, and an al kyl grodp 9&,\3“’“’“ e ;‘“ “‘j‘“
t ai ni ng from ‘ﬂ“mg !\5 car bon _at ons, y is select é& r“ﬁM *ﬁ"’h At
group consi sti Mm“m Wik X[e”rT and X[err] are anijons. 2. An ]
i nk-receptive eat eonbri i ng a transparent substrate bearnng:}@ry‘g@ HeFas

one mmjor surface thereof an ink-receptive |ayer conprisng: a) at Ieasu
one polyneric crosslinkabl e conponent; b) at |east one polyﬁéflc —
| i qui d- absor bent conponent; and

REPLACEMVENT SHEET or A, B, D and N are combined to form a heterocy- “

clic compound selected from the group consisting
of

Riand R; are independently selected from the group
consxstmg of hydrogen, phenyl, and an alkyl group
contammg from about 1 to about 5 carbon atoms;

R is selected from the group consisting of hydrogen,
phenyl, benzimidazolyl, and an alkyl group con-
tammg from about 1 to about 5 carbon atoms,

y is selected from the group consisting of 0 and 1, and

X1 and X; are anions.

2. An ink-receptive sheet com'pnsmg a transparent
substrate bearing on at least one major surface thereof
an ink-receptive layer comprising:

a) at least one polymeric crosslinkable component;

b) at least one polymeric liquid-absorbent component;
and

This Sheet Has Been Replaced
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-52- ¢). at | east—one—polyneric_npordant conprising a guani - di ne

functionality h structure: [err] wherei-n.AlsS,.
selected fromt H“!Bﬂc"“ imﬁﬂrﬁmlng of a COO al kyl ene group aiﬁiﬂ@zm@m W; -
about 1 to about c car bon , a COHH— al kyl ene group havi n 1'“r~>c)1=nx~km.w_~=
about 1 to about 5 carbon atons, COO(CI—l[err]CI—l[err]O)[err] C‘—l[ U

- CON- H(CHerr]CHerr]On- CH[err] , Wherein nis from abo ; “‘t‘bﬂaﬁol‘ﬁw
5. B and D are i ndepanidastidne paiymenrzixiordant homprising a guani- ;

dine functionality having the general structure: i

e e e,
—

______ e
N ™ D e
NJIN /NN
A D (CHD» N c X,8
CHy i -
i SN
/7 \
H R
wherem

A is selected from the group consisting of 2 COO-
alkylene group having from about 1 to about 5
carbon atoms, a2 CONH-alkylene group having
from about 1 to about 5 carbon atoms,
—COO0—(CH,CH,On—CHs— and -—~CON-
H—~(CH,CH20)n—CH;—, wherein n is from
about 1 to about $;

B and D are independently selected from the group
consisting of alkyl group having from about 1 to
about 5 carbon atoms, preferably from 1 to about 3
carbon atoms;

or A, B, D and N are combined to form a heterocy-
clic compound selected from the group consisting
of

O - L

This Sheet Has Been Replaced THIS & '%&‘ET & ﬁg ’"’”"gs' i
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consi sti ng of—alkyl—greup—havihg fromabout 1 to about 5 cafbpn at ons,

preferably fro bon atoms; or A B, D and N age; GO, {1 "
forma het eroc;T”m“ﬂ HH“ rumlsel ected from the group consg"srg Sof Y lePrT
- 53-

consi st ng of hydrogen, phenyl, and an“alkyl group i 06 AUS w97

Rierr] and ®Rlerr) afe 1ndependgntly selected fromthe groupm ]
| i
|

!
L

R1and R; are independently selected from the group!
consisting of hydrogen, phenyl, and an alkyl group
containing from about 1 to about 5 carbon atoms,
preferably from about 1 to about 3 carbon atoms,

R is selected from the group consisting of hydrogen,
phenyl, benzimidazolyl, and an alkyl group con-
taining from about 1 to about 5 carbon atoms, pref-
erably from about | to about 3 carbon atoms,

Y is selected from the group consisting of 0 and 1, and

X and X are anions.

3. An ink receptive shest according to claim 1
wherein X, and X are selected from the group consist-
ing of C1—, CF38Q3, CH3S03, NO3, CF3CO0—, BF4—,
CH3, COO_, benzene sulfonate, and para-toluol sulfo-
nate.

4. An mk-receptive sheet according to claim 1
wherein the mordant has the following general formula:

S

e
Xe Hzg)\

NH,

wherein X is selected from the group consisting of Cl—,
CF3803, CH3S0; NO3, CF;CO0-, BFs—, CHS3,
COO._, benzene sulfonate, and para-toluol sulfonate,
and n is an integer grester than 1.

heet Has Been Replaced . %i S 5; HAR RF*?ﬂ]
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containing fromabout 1 to about 5 carbon atons, preferably from about
R1s selected fromthe group q@ﬁ{%ksung‘ofm%

1 to about 3 car . ns
hydr ogen, pdﬂﬂ am ' :"Mﬂﬂl lyl, and an al kyl group cgn+ErlAGEN@n DG
t 5hI%%t ons, pref- erably from:about1I-tes—-

fromabout 1 to
about 3 carbon atons, y is selected Promthe group consigsting of..0. and I,
3. An ink receptive sheet adgoding to" e m

and Xi and X2 are anions. _
1 wherein X err] and X err] are selected fromthe group C(ﬁnsi»-»s{w_-.u.lgﬂ__.._\gi_,y_,___,,,,j

C-, CFlerr]SOerr], CHsery r ery]., CFlerr]COO § BFferr]-, ,i
ke r],[ CO]O q ben]zen [5 &rg%gn:%fﬁ ré@%"él 66‘£°f ]3 oto rﬁm@[*lwtmudj
ity thefollowingeneral fotmbps t he

I nk-receptive sheet accordin
foll owi ng general fornula: [err]

AT S L

P
] xe

= &lﬂ
'
XS H)N S

wherein X is selected from the group consisting of
CF3S0s, CH3S03, BF4—, PFg, SBFs, and pa.ra-to?ucl
sulfonate, and n is ag integer greater than 1.

6. A.n ink-receptive shest according to claim 1
wherein the mordant has the following general formula:

r

O
Q)

HN/N
x® HZS)\'HZ

This Sheet Has Been Replaced | THIS SHEET HAS i.‘:.r:sﬂ
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wherein X is selected fromthe group consisting of O -, CF[err]Sqerr]
CH[err]SCIerr] N err], CFlerr]COO-, BFferr]-, CHerr], )5 D ERPEAG
sul f onat e, —and-para-tol ol sul fonate, and n is an int eger! eé‘i@r‘ﬁ*tahahfﬂﬂ'f

|\|||||| - | T

|06 Aug 97 ],

H
L veim.

e -n—m---a~_=.-_...n..n....._,,.,j

b vyt aminn s

wherein X is selected from the group consisting of CI—,
CF3S03;, CH3S03;, NOj3;, CF3;CO0O-, BFs—, CH;,
COO_, benzene sulfonate, and para-toluol sulfonate,
and n is an integer greater than 1.

7. An ink-receptive sheet according to claim 1
wherein the mordant has the following general formula:

‘(\IL/\
¢, J
N yo
N~
N
BN
)
xXe H?N)\;lﬁz
wherein X is selected from the group cossisting of
CF3503;, CH3S03, BF4—,PF;s SBFs, and para-toluol
sulfonate, and n is an integer greater than 1.

8. An ink-receptive sheet according to claim 1
wherein the mordant has the following general formula:

_‘__'____'__,___,_.

eet Has Been Replaced

i
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-54- 5. An ink-receptive sheet according to claim21 wherein the nordant

has the follow ng general fornmula: [err] wherein X is sel ected
from -the group consisting of CF[err]SOerr], CHerr]Sqerrj..BELerrla,—
Fﬁgﬁrrl] SBF[ err], and para-tol uol sul_fgngte, and n is an m“té@ﬁ;@ﬁﬁaﬁgg*j
R L | | Do
&
» D I
a7
c© CH;
@
N
N J\N)§gﬁz Q-
Lok
Wherein n is an integer greater than 1.

9. An ink-receptive sheet according to claim 1

wherein said polymeric mordant has the general for-
mula:

e

, ]

e i
E:[‘ N N‘J\Clis
N ’LN) SNae
[ I!! '

wherein 1 is an integer greater than 1.
10. An ink-receptive sheet according to claim 1

wherein said polymeric mordant has the general for-
mula:

This Sheet Has Been Replaced
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6. An mkW cordi ng to claim1 wherein the nordant has the

f ol | owi ng gﬂ‘ﬁ [err] -
wherein X i som*t he group-c®nsi sti ng of -, CF érrﬂgg %fﬂ o SH EET
CH err]Sderr], NQerr] CF[err] COO-, BF[err]-, CHerr], Atp el -
sul fonate, and para-tol uoI sul f onat e, !
J B
n (; },_ " PAR—— ......._.‘I.'
o CH; NHzaCle i
) Ry D=N—NH—C o
\I 3) N
N NE;
|
e Rr;

wherein n is an integer greater than [, Ri is selected
from the group coasisting of H and CH, and Rz is an
alkyl group having from about 1 to about 4 carbon
atoms.

11 An ink-receptive sheet comprising a transparent
substrate bearing on at least one major surface thereof,
an ink-receptive layer comprising:

a) at least one polymeric crosslinkable component,

b) at least one polymeric liquid-absorbent component,

c) a polyfunctional aziridine crosslinking agent, and

d) at least one polymeric mordant comprising 2 guan-

idine functionality having the structure:

R B Rz
Nl e, m
ANEL2
\/IN /N N/
| A D (CEa N fi: X8
Cl:h N ..
7 \
121 R
wherein

A is selected from the group coaststing of a2 COO-
alkylene group having from about 1 to about 5
carbon atoms, a CONH-alkylene group having

eet Has Been Replaced
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and n is an int ifmﬂm 7. An ink-receptive sheet according
to.claim1 wher mmmm ﬂﬂas the foll owm ng general formula- [err]
wherein X is sel écté&d frdm tshe*group consisting of CFlerr]Sqerr],

CH err]SOerr], BFferr]-,PF[err], SBF[%rr] and para-tol u@l Rs;ﬁll fp@ﬂat@ .@@fi
IS an integer greater H_&gn &bout 1 to about 5 carbom at e

—COO0—(CH;CH0)n—CH,;— and —CON-
H—(CH;CH;0)n—CHy—, wherein n is from ..

\f

about 1 to abourt 5;

B and D are independently selected from the group
consisting of alkyl group having from about i to
about 5 carbon atoms, preferably from ! to about 3
carbon atoms;

or A, B, D and N are combined to form 2 ring com-

pound selected from the group consisting of

LoPRw

R and R; are independently selected from the group
consisting of hydrogen, phenyl, and an alkyl group
containing from about 1 to zbout 3 carbon atoms,

R is selected from the group consisting of hydrogen,
phenyl, benzimidazolyl, and an alkyl group con-
taining from about 1 to about 3 carbon atoms,

y is selected from the group cousisting of 0 and 1, and

X1 and X; are anions.

This Sheet Has Been R laced
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8. An ink-receptive sheet according to claim1 | (il r t has the
foll ow ng general fornula: mﬁ“m" ﬁHﬂﬂ" -rerr]
* c L L] S *

- 10 -

12. An ink-receptive sheet according to claim 12
wherein said sheet is exposed to a heat source thus
crosslinking said crosslinkable compouent.

13. An ink-receptive shest according to claim 12
wherein said ink-receptive layer further comprising a -
particulate.

14. An ink-receptive sheet according to claim 13,
wherein said particulate is a polymeric particulate hav-
ing an average size of from about § um to about 40 um.

15. An ink-receptive sheet according to claim 13
further comprising an additional particulate filler hav-
ing an average size of from about 0.25 pm to about 1
pm.

T 32 £ = *
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V\/neJ:ern nis aminteger greater t an 1 An in recept

actording to claim1 wherein said pol yneric nordant has *%ZPASE@E& HFB?
mula: [err]
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What is claimed is:

1 An ink-receptive shest comprising 2 transparent
substrate bearing on at least one major surface thereof,
an ink-receptive layer comprising an imaging polymer
and from about 1 to about 15 parts of at least one poly-
meric mordant comprising a2 guanidine functionality

- having the following general structure:

R B Ra
\(l: P Xi®

on c
NN /NN
CHA D (B, N !C
P eN

wherein

A is selected from the group consisting of a COO-
alkylene group having from about 1 to about 5
carbon atoms, a CONH-alkylene group having
from about 1 to about 5 carbon atoms,
—COO—(CH2CH20)n—CH2— and . —CON-
H—(CH,CH;O0)n—CHz—, whersin n is from
about 1 to about §;

B and D are separately selected from the group con-
sisting of alkyl group having from about 1 to about
5 carbon atoms:

R O



wherein n is an integer greater than 1. 10." An i nk- recept%
aecording to claim1 wherein said polyneric nordant has t

mul a:

%
.

g S
EREAT

fEET
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e |

‘57 [err]
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r q-'f ""’Rgg
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or A, B, D and N are combined to form a heterocy-

clic compound selected from the group consisting
of

B-r

Riand R; are independently selected from the group
consisting of hydrogen, phenyl, and an alkyl group
containing from about 1 to about 5 carbon atoms;

R is selected from the group consisting of hydrogen,
phenyl, benzimidazolyl, and an alkyl group con-
tzining from about 1 to about 5 carbon atoms,

y is selected from the group consisting of 0 and 1, and

X1 and X3 are anions.

2. An ink-receptive sheet comprising a transparent
substrate bearing on at least one major surface thereof
an ink-receptive layer comprising:

. a) at least one polymeric crosslinkable component;

b) at least one polymeric liquid-absorbent component;
and




wherein-n is an interger greater than 1, Rlerr] is selected fromthe group
consisting of Hand CH and R err] is an alkyl group having fr

about 4 .carbon atoms 11 An i nk- receptive sheet conprising a tr@&Eg?@ENﬁSH%T
substrate beaing on at |east one major suface thereof, an pnk-receptive. . _
l.ayer conprising: a) at |east one polyneric crossli nkabl e C ORIFQ AT A O BH BT
| east one polymeric |iquid-absorbent conpdigent, c) a pol yflzet t f}ﬂ 4%« iy
aziridine crosslinking agent, and d) at |east one polynerig |

M

3 i Qi ﬁ.' 3
Corpr 5170 3 GUAM 1117 L SO P ARG £ o 0 1 1 P

dine functionality having the general structure:

Rl\ci; e'i X EZ (NH) NH
N/IN NS N
CHy ] -
| eN
/7 \
H R
wherem

A is selected from the group consisting of 2 COO-
alkylene group having from abour 1 to about 5
_carbon atoms, 2 CONH-alkylene group having
from about 1 to about 5 carbon atoms,
—COO—(CH;CH0)n—CHy— and —CON-
H—(CH,;CH;0)n—CH3y—, wherein n is from
about 1 to about 5;

B and D are independently selected from the group
consisting of alkyl group having from about ! to
about 5 carbon atoms, preferably from 1 to about 3
carbon atoms;

or A, B, D and N are combined to form a heterocy-
clic compound selected from the group consisting
of

and
- Ne_
9

AR



wher ei_n Ais selected fromthe group consisting of a
gréup having fromabout 1 to about 5 carbon atons, a

group havi ng

-1 Accbky kepe
! ! Lgr‘kﬁ ﬂ‘!l\(“}/l% ff

vl ene
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Riand R are independently selected from the group

consisting of hydrogen, phenyl, and an alkyl group
containing from about 1 to about 5 carbon atoms,
preferably from about 1 to about 3 carbon atoms,

R is selected from the group consisting of hydrogen,

phenyl, benzimidazolyl, and an alkyl group com-
taining from about 1 to about 5 carbon atoms, pref-
erably from about 1 to about 3 carbon atoms,

Y is selected from the group consisting of 0 and 1, and

X1 and X5 are anions.

3. An ink receptive shest according to claim 1
wherein X; and X; are selected from the group consist-
ing of Cl—, CF3S03, CH3S03, NO3, CF3COO—, BFs—,
CH3, COO ., benzzne sulfonate, and para-toluol sulfo-
nate.

4. An ink-receptive sheet according to claim 1
wherein the mordant has the following general formula:

X© HN NH2

wherein X is selected from the group counsisting of Cl—,
CF3S0O;, CH3S0O;, NOs3, CF3CO0—, BF4—, CH3,
COO._, benzene sulfonate, and para-tolucl sulfonate,
and n is an integer greater than 1.

| ) R A
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58 . from about 1 to about 5 carbon atons, . REPLACEMENT. SHEET.,

-Qe0- (CH err]CH err]On--CHerr]- and -CON QDL
H(CHerr]CHerr]OJ[err]-CHerr]-, wherein a is from BHYBCERERD Mebblt
5; ; B and D are independentl.y selected fromthe group ""Cdﬁsl“ﬁ"t'iﬁgd‘r .
al kyl group having fromabout 1 to about 5 carbon a oms,[., reheredl y
from1l to about 3 carbon atons; - ¢f -A, B, D and N aré conbi‘ed to ff arm
a ring com pound sel ected fromthe group consi stinNg Of ot

i

5. An ink-receptive sheet according to claim 1
wherein the mordant has the following general formula:

wherein X is selected from the group cousisting of
CF380s, CH;3SO3, BF4—, PFs, SBF¢, and para-tolucl
sulfonate, and n is an integer greater than 1.

6. An ink-receptive shest according t0 claim 1
wkerein the mordant has the following general formula:

-

o
()
-

I



[err] R err]

consi sting of hydrogen,

1 to about 3 carbon at
hydr ogen, phenyl, be
about 1 to about 3 car

and R[err] are indevend y sel ect eg-+

. 0and 1, and X/ err] and X err] are ani ohsgs - e

phenyl, and an al kyl group co1tiﬁ1{§‘iﬂﬁ@wﬁ‘§o
ons,” Ris selected fromthe group}cpnsistTHG of
nzi m dazol yl, and an al kyl group ¢of 3tg(adxmm;g
bon atons, y is selected fromthe gl‘o con5|st| rjg ;

i

i
flrc

wherein X is selected from the group consisting of Cl—,
CF3S0s3, CH3SO3, NO3, CF3;COO-, BF4—, CH;,
COO_, benzene sulfonate, and para-tolnol sulfonate,
and n is an integer greater than 1.

7. An ink-receptive sheet according to claim 1
wherein the mordant has the following general formula:

‘HPX/\
.
N vo
~
N
N
e
X HzNJ\:.Bz
wherein X is selected from the group comsisting of
CF3S03, CH3S0;, BFs—,PFs SBFs, and para-toluol
sulfonate, and n is an integer greater than 1.

8. An ink-receptive sheet according to claim 1
wherein the mordant has the following general formula:

N 0 A A



-59 - 12. An ink-receptive sheet according to claim21l wherein said
sheet is exposed to a heat source thus crosslinking said croRHpI ABBWMENT SHEET
conponent 13. An ink-recetive sheet according to claim_11 wherein said

i nk-receptive {ayer futher conprising a particulate. 4HrlAfmm+“rnjlik,ﬁr goeptive
sheet according to claim13, wherein said particulate i 5 a-polLyer &=
"particul ate hav- ing an average size of 4 om about 5 [errjmto about éj

[err]Im 15. An ink-receptive sheet according to claimi3 f Ord Hal 1999
<conprising an additional particulate filler hav- ing an average size o
fromabout 0.25 [err]mto about |

wherm‘nnisanintegcrgrwerthan L.
9. An ink.-receptive sheet acéording to claim 1

w::ein said polymeric mordant has the general for-
mula:

wherein n is an integer greater than 1.
10. An ink-receptive sheet according to claim 1

wixlerein said polymeric mordant has the general for-
mula:

AR
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Ry
n et s et et
i < NH,®@ 18
° Ra =N—NH—C
NG ?) ¢
NH;
[
Ce Rr;

wherein n is an integer greater than I, Ry is selected
from the group consisting of H and CH, and R is an
alkyl group having from about 1 to about 4 carbon
atoms.

11l An ink-receptive sheet comprising a transparent
substrate bearing on at least one major surface thereof,
an ink-receptive layer comprising:

a) at least one polymeric crossiinkable component,

b) at least one polymeric liquid-absorbent component,

¢) a polyfunctional aziridine crosslinkng agent, and

d) at least cne polymeric mordant comprising 2 guan-

idine functionality having the structure:

R B Rz
Moo b
2
|\ /1N NS N e
A (CB2)x Xze
CHa li
! : eN ..
/ N\
B R
wheremn

A is selectad from the group consisting of 2 COO-
alkylene group having from about 1 to about 3
carbon atoms, 2 CONH-alkylene group having

R0 B
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b
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from about 1 to about 5 earbon atonys,

:
—CO00—(CH;CH;0)n—CH;— and —CON-

H—(CH;CH;0)n—CH;—, wherein n is from

PrEAREE AR AE R

about 1 to about §;

B and D are independently selected from the group
consisting of alkyl group having from about { to
about 5 carbon atoms, preferably from 1 to about 3
carbon atoms;

~ orA, B, D and N are combined to form 2 ring com-

pound selected from the group consisting of

-~
0=

R} and R; are independently selected from the group
consisting of hydrogen, phenyl, and an alkyl group
containing from about 1 to about 3 carbon atoms,

R is selected from the group consisting of hydrogen,
phenyl, benzimidazolyl, and an alkyl group con-
taining from about 1 to about 3 carbon atoms,

y is selected from the group consisting of 0 and 1, and

X1 and X; are anions.

N
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12. An ink- -receptive sheet according to clamm IJ .

wherein said sheet is exposed to a hea
e t source thus
c:osslmkmc_r said crosslinkable compoaent
w}::; Aa {I:ik;;f@ﬁ"e sheet according to claim 11
ein said ink-receptive layer 151
oy P yer further comprising 2
4. An ink-receptive shest according 3
An i . hes to claim 13,
wherein said partculate is 2 polymeric particulate hav-
Ing au average size of from about § pm to about 40 pm.
15. An mk-receptive shest according to claim 13
ﬁxrd'x. er comprising an additional particulate filler hav-
l;xi an average size of from about 0.25 um to about 1

) ) Y R
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IMPROVED INK-RECEPTIVE SHEET
ABSTRACT

An improved ink-receptive sheet comprising a
transparent substrate bearing on at least one major
surface thereof an ink-receptive layer which comprises at
least one imaging polymer and an effective amount of
polymeric mordant having the general structure:

Rf\
T /N\(CHz)/C‘N-('“H)\?,NHz

o\ X

wherein A is selected from the group consisting of a COO-
alkylene group having from about 1 to about § carbon
atoms, a CONH-alkylene group having‘from about 1 to about
5 carbon atoms, —COO—(CH,CH,0)n~CH,~ and —CONH- '
(CH,CH,0) n—CH,~, wherein n is from about 1 to about 5;

B aﬁd D are independently selected from the group
consisting of alkyl group having from about 1 to about 5
carbon atoms;
or A, B, D and N are combined to form a heterocycllc
compound selected from the group consisting of

00~ 4

R, and R, are independently selected from the group
consisting of hydrogen, phenyl, and an alkyl group
containing from about 1 to about 5 carbon atoms;

R is selected from the group comsisting of hydrogen,
phenyl, benzimidazolyl, and an alkyl group containing
from about 1 to about 5 carben atoms, y is selected from
0 and 1, and '

X, and X, are anions.



