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RECEI VFNG ELEMENT FOR ELECTROSTATI C PRI NTI NG Thi s invention rela;’(ésg>
to coated thernoplastic filnms which are capable of receiving ink deri&é o
fromliquid toner, especially liquid toner enployed in electrostatic
printing. El ectrostatic printing is a very effective nmethod of inage
transfer comonly used in photocopying and photoprinting. Typically, in
el ectrostatic printi rRECEIVENG RLEMENT FOR EUECTROSTATIC iFRINTINGE on an
i magi ng surface carrying a uniformelectrostatic charge. The uniform
el ectrostatic charge can be created by exposing the surface to corona
di scharge. The ‘unFib$ niryertiontrelates g coatedcthesneplaseiy fikwdar ged

by exposing iwhiéh ar@dsagisTe hopmate i oy m%fwé&SPP%&@S}(iglfa | mage
formed from original. The discharged surfaces formthe background while
the charged SEPRSEGsSTRETHIALY phFAH14 ERReT THIPIOYSR 1Rrgbestremtetbped by

appl yi ng pi gnenintlingner particles which adhere to the undischarged "print”
portions of the s %‘ | | S _subs ent | ransferred by various
techni ques to a cg%£g§§%% Egtﬁ&qgf#%ﬁéﬁpt%%éfgaﬁgzéggt%%gﬁ%%é?% i A€ whi ch
the toner is umg@erte@n$ﬁea_@@mmqm¢y U$Edsxmvmhmt¢sopphmgedndn the | ast
printing stenolyebei REEhaN Sty plcd by prase1 SecAbsCallctBPsl Ak d fredi um
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advant ages over %gper plastic |5 noisture ré§#§€§2%¥ ng?% éﬁdt° a
modulated beam of light which corresponds to an image
formed from an original. The discharged surfaces form the
background while the charged surfaces form the print image.
The print image is developed by applying pigmented toner
particles which adhere to the undischarged "print" portions
of the surface. The pigment is subsequently transferred by
various techniques to a copy sheet.

Liquid toners have been developed in which the toner
is dispersed in a solvent. The solvent is removed in the
last printing step by the mechanism of the press. Because
of the liquid medium, very fine dye particles can be
employed without concern for the particles becoming
airborne. Thus, copies of very high resolution can be made
and high temperatures needed to fuse dry toners are not
required. Liquid toners for electrostatic imaging are
described in U.S. Patent Nos. 5,225,306; 5,276,492;
5,346,796 and 5,407,771.

Paper is widely used as the image receiving element in
electrostatic imaging. It would be advantageous to use
plastic as the receiving element. Among other advantages
over paper, plastic is moisture resistant, flexible and
heat sealable and plastic substrates can be either clear or
opaque. However, the high temperatures necessary for

imaging with the dry toners will melt plastic films and the




heat seal able and plastic substrates can be either clear or opaque.
However, the high tenperatures necessary for imaging wth the dry toners

will nmelt plastic filnms and the 2 2

liquid toners do nottransfer well or adhefe to uncoated plastic. A

pol yam de sol uti on sold under the name TOPAZ by I ndigo Conpany is useful as
a coating for plastic filnms and provides a surface that will receive liquid

toners. However, polyam des are disadvantages because the sol vent poses
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derived fromposeEardiogktingy a[mqblcmrra-al niThpsy,i ieme is a need for a
coating for a thermoplastic liquid toner receiving element
which overcomes these difficulties.

Coatings containing ethylene-acrylic acid copolymers
for polypropylene films have been described for purposes
rendering the film sealable at low temperatures. In U.S.
Patent No. 5, 419,960 a coating composition for a
polypropylene film which comprises a copolymer of ethylene
and acrylic acid in which about 2 to 80 % of the carboxyl
groups are neutralized with metal ions from Groups Ia, IIa
or IIb of the Periodic Table is described. The coating
composition can also contain a slip agent and wax. The
coated film provides for good hot tack and blocking
properties accompanied by satisfactory low temperature
sealing. The seal is also water resistant.

The invention provides a coating comprising a
copolymer derived from a carboxylic acid containing vinylic
unsaturation for a thermoplastic film which permits the
film to be used as a liquid toner receiving element.

It is an object of this invention to permit
electrostatic imaging of thermoplastic films with liquid
toner.

It is a feature of this invention to provide an
acrylic acid copolymer based coating which permits liquid

- toner imaging of thermoplastic films.



unsaturation for a thernoplastic filmwhich permts the filmto be used as
a‘’liquid toner receiving el enent. It is an object of this invention to
permt electrostatic imaging of thernoplasjic filns with liquid toner.

It is a feature of this invention to provide an acrylic acid copol yner
based coating which permits liquid toner imaging of .thernoplastic fil ns.

3 It is an advantage of this invention that when a thernoplastic
filmis coated with an acrylic acid copolymer coating, |iquid toner can be
used in electrost ' NRYI I ts f_ sol vent
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a liquid ton%éro e§g§§i£83t3§i§§ them in imaging, are described in U.S.
Patent Nos. 5,225,306; 5,276,492; 5,346,796 and 5,407,771.
The coated films of this invention, surprisingly, are

capable of receiving toner derived from these liquid toner

compositions.

Thus, the invention is more particularly directed to a
liquid toner receiving element for electrostatic imaging
comprising a thermoplastic substrate having on at least one
side a liquid toner receiving coating comprising a
copolymer derived from a carboxylic acid containing vinylic
unsaturation. .

In another aspect, the invention is directed to a film
having applied thereto a liquid toner by electrostatic
imaging.

In a still further aspect, the invention is directed
to a method of making a liquid toner receiving element
comprising the step of applying to at least one surface of
a thermoplastic substrate a liquid toner receiving coating,
the coating comprising a copolymer derived from a
carboxylic acid containing vinylic unsaturation.

This invention relates to an electrostatically printed
thermoplastic film comprising a polyolefin substrate having
on at least one side a coating for receiving toner derived
from a liquid toner composition, the coating comprising a
copolymer derived from a carboxylic acid containing vinylic



I magi ng. In a still further aspect, the invention is directed to a
nmet hod of making a liquid toner receiving elenent conprising the step of-
applying to at |east one surface of a the{nnplastic substrate a liquid
toner receiving coating, the coating conpfising a copolyner derived froma
carboxylic acid containing vinylic unsaturation. This invention
relates to an electrostatically printed thernoplastic filmconprising a
pol yol efin substrate having on at | east one side a coating for receiving
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A particularly useful thermoplastic copolymer is
ethylene-acrylic acid copolymer. The ethylene copolymer
may be a copolymer of about 65 to 95 wt.%, typically about
75 to about 85 wt.% of ethylene and, for example, about 5
to 35 wt.%, typically about 15 to about 25 wt.% of acrylic
acid or methacrylic acid. The copolymer may have a number
average molecular weight of about 2,000 to 50,000,
preferably about 4,000 to 10,000.

The copolymer is often supplied as a solution or fine
dispersion of an ammonium salt of the copolymer in an
ammoniacal water solution. When the copolymer is dried,
ammonia is given off and the ionized and water sensitive
carboxylate groups are converted to largely unionized and
less water sensitive free carboxyl groups. '

A suitable ethylene-acrylic acid copolymer is
available commercially under the tradename Michenm,
particularly Michem-4983, by Michelman Corporation.
Ethylene-acrylic acid is, typically, produced by high
pressure copolymerization of ethylene and acrylic acid.

When ethylene is copolymerized with acrylic acid, the
molecular structure is significantly altered by the random
inclusion of bulky carboxylic acid groups along the
backbone and side chains of the copolymer. The carboxyl
groups are free to form bonds and interact with any poly



preferably about 4,000 to 10, 000. The copolyner is often supplied as a
solution or fine dispersion of an ammonium salt of the copolyner in an
anmoni acal water solution. Wen the copolygﬁr is dried, anmonia is given
off and the ionized and water sensitive carboxylate groups are converted to
| argely unionized and | ess water sensitive free carboxyl groups. A

sui tabl e ethylene-acrylic acid copolyner is available commercially under
the tradename M chem particularly Mchem 4983, by M chel man Corporati on.
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and a polymer of a carboxylic acid containing vinylic
unsaturation and an acrylic polymer. A specific
concentration of polymer to copolymer is about 5 to 50 %
polymer and about 95 to about 50 % copolymer based on the
weight of the copolymer.

In one embodiment, the coating can contain a
neutralizing metal ion, for example, an alkali metal. 1In
practicing this aspect of the invention there is added to
the solution or dispersion of the copolymer an amount of
ions of at least one metal from Group Ia, IIa or IIb of the
Periodic Table, preferably, sodium, potassium, lithium,
calcium or zinc ions, and most preferably sodium ions,
e.g., in the form of their hydroxides. The quantity of
such metallic ions may be in the range sufficient to
neutraiize, for example, about 2 to 80%, preferably about
10 to 50% of the total carboxylate groups in the copolymer.

As an example, sodium ions are added as sodium hydroxide.
The amount of sodium hydroxide added corresponds to the
foregoing percentages of carboxylate groups which are to be
neutralized, for example, about 0.33 to 8.8 phr, preferably
about 1.1 to 5.5 phr, where "phr" stands for parts by
weight per hundred parts of the total resin, which is the
same as ethylene copolymer when no other resin is present.
For the purpose of determining the phr of various additives
present in the coating, all the carboxylate groups of the



pol ymer and about 95 to about 50 % copol yner based on the wei ght of the

copol yner. In one enbodi nent, the coating can contain a neutralizing
nmetal ion, for exanple, an alkali metal. Ip practicing this aspect of the
i nvention there is added to the solution of dispersion of the copol yner an
anount of ions of at |east one nmetal fromGoup la, Ila or II1b of the
Periodic Table, preferably, sodium potassium lithium calciumor zinc
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properties. Cdd¥enpandediilla, bayberry and sugar cane wax, mineral waxes
such as fossil or earth wax including oxocerite, ceresin
and montan wax. Synthetic waxes are also contemplated such
as ethylenic polymers and polyol ether-esters, chlorinated
naphthalenes and hydrocarbon waxes such as those derived
from the Fischer-Tropsch synthesis. Both natural and
synthetic microcrystalline wax are also contemplated. A
particularly preferred wax is carnauba wax. .The wax may be
present in the coating in an amount of, for example, about
1 to about 20%, specifically about 2 to about 10% based on
the entire weight of the coating.

In addition to functioning as an anti-blocking
material, the wax when incorporated into the coatings of
the present invention also functions to improve the "slip"
properties of the films coated therewith, i.e., the ability
of a film to satisfactorily slide across surfaces at about
room temperatures.

Usually, the coatings of this invention contain a
relatively inert particulate filler additive. A filler
which has found specific utility in the coating of this
invention is fumed silica. The fumed silica is composed of
particles which are agglomerations of smaller particles and
which have an average particle size of, for example, about
2 to 9 microns, preferably about 3 to 5 microns Generally
any finely divided inorganic solid materials such as silica



waxes are natural wax such as ani mal wax including beeswax, |anolin and
shel | ac wax, vegetabl e wax such as carnauba wax, candelilla, bayberry and
sugar cane wax, mneral waxes such as fossil or earth wax including
oxocerite, ceresin and nontan wax. Synthetlc waxes are al so contenpl at ed
such as ethylenic polynmers and pol yol ether-esters, chlorinated
napht hal enes and hydrocar bbon waxes such as those derived fromthe

Fi scher-Tropsch synthesis. Both natural and synthetic mcrocrystalline wax
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silicate, bentaom ebeud dlawito about 10 um, specifically from about 3
pm to about 7 um. Further examples of fillers include
kaolin, silica, aluminum silicetes, clay and talc. Pulp is
also contemplated.

Preferred among the foregoing fillers are those that
function as_antiblock/slip agents. Silica is a specific
example of a filler which is found to function as in this
manner.

Opacity enhancing particulates may also be employed.
These are relatively inert substances. cCalcium carbonate
is extensively used in thermoplastics, it is relatively
inexpensive and easy to use. It can be used in its natural
form but "precipitated calcium carbonate" which is prepared
by chemical processes can be employed. Sometimes,
particles of calcium carbonate are coated with a resin to
reduce plasticizer absorption and this form can also be
employed.

The filler can also include pPigment-imparting
particulates. Pigments contemplated are organic or
inorganic subétences with particle sizes which are rarely
less than 1 micron in diameter. Typical pigments include
carbon black and titanium dioxide. Calcium carbonate can
also act as a pigment. Other pigments not to be excluded
by this invention are metallic pigments such as particles
of aluminum, copper, gqld, bronze or zinc. These pigments



The total amount of filler typically ranges fromabout 0.1 %to about 80 %
specifically fromabout 0.3 %to about 7.0 % based on the entire wei ght of
the coating. Wien a clear filmis needed the coating will not hinder '
clarity, in which case the particulate contentration will be relatively

|l ow, for exanple fromabout 0.1 %to about 10 % specifically from about
0.3 %to about 7.0 % The particulates are generally small in size,
typically ranging fromabout 1 [err]mto about 10 [err]n1 specifically from
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zinc. These pEﬂBYB&Zd in addition to those noted above i§clude acetylene
black, alpha cellulose, aluminum silicates, barium sulfate,
calcium silicate, calcium sulphate, cellulose, clays,
diatomite, glass flake, keratin, lignin, lithophone, mica,
microballoons, molybdenum disulfide, nepheline syenite,
paper, pulp, quartz, shell flour, talc, vermiculite and
wood.

Other optional additives which can be used, include
cross-linking agents such as melamine formaldehyde resins
which may be present in an amount, for example, of less
than about 25 wt.%, anti-static agents such as
poly(oxyethylene) sorbitan monooleate which may be present
in an amount, for example, of less than about 10 wt. % and
antifoam agents such as silicone oil or fluorocarbon which
may be present in an amount of less than about 0.1 wt.%,
based on the entire weight of the coating.

The coating is made by combining all the ingredients
sequentially or at the same time and mixing or blending
them at room temperature and atmospheric pressure
conditions in a conventional mixing apparatus. Typically,
the coating is in an aqueous media having a solids content
of about 1 to about 60 %, specifically about 5 to about 50
% based on the entire weight of the final coating
composition.



are usually flake shaped particles which reflect |ight when incorporated
into the coating vehicle. The fillers, including inert particulate
slip/antiblock agents, opacifying agents and/ or pignments can be used in
conbi nati on, dependi ng upon the desired deghee of translucency or opacity.
Typically when the opacifying particul ates and/or pignments are used the
concentration is |less than about 70 % of the total particulate
concentration of the coating, specifically about 20 % to about 50 % of the
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i ncl ude cross-u @k#@g’?.ents %ﬂph slnelaning or mal dehyde resins which may
be present inPtYRFSEYLSHS P gﬁﬁﬁg,e8ﬁ'lgg Y NgoRPlystyrens,
anti-static ageiyyinydh chdquilde,oxppoiymers) andr bileadsnthevico®t.c othelkr may
pe present 1N ANy SRUHatl iftIddgan about 10 wt. % and

anti foam agents such as silicone oil or fluorocarbon which may be present
in an anmount &Plyethvileneteyephthalake andhayderon dme mudtileywei ghflmsf t he

coat | ”tg: y thearer t@éh | the ﬁbtﬁ.'meblglﬁﬁnﬁia%&@ %:dcatctl:?é% b?x%%%dilt%ﬁts% one
sequentially qr e sa i_me _gnd _ mi xi ng or. endi n em at room

t enper at ur e a(n% r}{ s&éﬁn&h&@g’?&aé:’tc}gn& Cort@Yier a @g‘ﬁvéﬁtlfnoﬂ&h’em £iang
appar at us. Papipsdlsley pallyethydieneg iincludingamesdun mpdi &iGavideasatyol i ds
content of ab qggﬁt 63 % Lt cal f 0_abqut 50 % based
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s alpha olefins or blends thereof. At least one side of

the film can comprise a heat seal or pressure seal surface.
Typical heat seal materials comprise ethylene and propylene
homopolymers, copolymers or terpolymers such as ethylene-~
propylene, éthylene—propylene-butene-l, and
polyvinylidenechloride polymers. Any of the materials can
contain processing aids or inorganic particulates such as
titanium dioxide or void initiating agent to enhance the
whiteness or color of the substrate or to enhance
antiblocking properties.

A particular type of thermoplastic film which can be
advantageously coated with the coating compositions of this
invention is moleculafly oriented, isotactic polypropylene.

After extrusion of the base polypropylene film
utilizing conventional extrusion techniques, the film is
heated and molecularly oriented by stretching it both in
the longitudinal and transverse directions. The resulting
oriented film exhibits greatly improved tensile and
stiffness properties.

Typically the polyolefin resin, such as polypropylene,
is extruded through a flat sheet extruder die at a
temperature ranging from between about 200 to about 250°C,
casting the film onto a cooling drum and quenching the



9 - - The filmto be treated with the coating of this invention can

i nclude any single or nulti-I|ayer thernnplastic material that can be forned
into athin film The filmcan be clear opaque. Contenpl at ed

t hernopl astic materials include any polyoﬂ@fln such as pol ypropyl ene,

pol yet hyl ene, pol ybutene, polystyrene, polyvinyl chloride, copolyners and
bl ends thereof. Other filmmaterials contenplated include

pol yet hyl enet er epht hal ate and nonn In nultilayer films there are one or
nore skin | ayers Iocated on at §§$t one sur ce of a thernpplastic core

| ayer. The skittBayche Fheghphs akhonl ity Ak dridnes gh
density pol yeimwmmaaoiﬂ@rMéMn C(Qms)l wmremtreﬁ efiqidlowey wf Cerr]-
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conpri se ethydEmEct&mhFNTQWIQrEemmmmpolyners copolyners or terpolyners
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pol yvi nyl i denechl oﬁéd)eg%% rraer wﬁﬁ@ﬂ%ﬁ mat er| al s calna con such as a
processing ai&klmrw mm&rwfé i IFA e sLaN/h aarsdttwemunmumms.ortmu d
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enhance anti bl ocki ert articular type oI t her nopl astic
filmwhich ca?lufb%rgg@g % ju%?'f/e%o%’f% %e[ HENP & P¥mR5id i ons of
this inventi ou:npclyméecui-atéxypolymﬁemiﬁ psanldne quyamlémeand/or Aft er
extrusion of %§@?9$sf Jelol Y Pgﬁggﬁb£+é§%ﬁﬁ izing conventional extrusion

t echni ques, mis he y oriented by stretching it
both in the |ongitiniaarthen enbediment of rthe i brcentien cthe tsukstoratat ed

fil m exhi bi tscg,r‘e@é,h Driser aeted &0 L Papdik Sdudi @Sa P PRE I £5h

Typically the olefln resin, _such as ppl ypropyl ene, |s extruded t hr ough
a flat sheet %&T %H%?Sd? care 1?%%5er3f%r%ﬁ$%%ﬁé$&ﬁ SRR EHHRUS 00

to about 250[tsrtke central core layer and two outer layers, the polymer
of at least one of the intermediate layers comprises
polypropylene and the polymer of at least one of the two
outer layers comprises a copolymer or terpolymer of
propylene and ethylene and/or butene-1 or ethylene
homopolymer.

The coating composition of this invention may be
applied to both surfaces of the film but this might pose
blocking problems. Alternatively, one surface may have
another coating composition applied to it on a side
opposite to the toner receiving surface. This other side
of the film can be coated with a heat seal or a slip
modifying material.

The coated film may be applied to a support material
which imparts stiffness or other quality to the substrate.
Suitable supports include paper and paper board, cardboard
or heavy sheet material, such as heavy plastic sheet, such
as another polymer film or laminate, a metal foil such as
aluminum foil, cellulosic webs, spunbonded polyolefin
fiber. An adhesive suitable for laminating the film to
the support can be a hot melt or room temperature sealable
adhesive or water based adhesive.



casting the filmonto a cooling drum and quenching the

10 film The sheet is then stretched about 3 to about 7 tinmes in the
machi ne direction (MD) orienter foll owed stretching about 5 to about 10
times in the transverse direction (TD) orienter. The substrate can

conprise at |least 3-layers such as a filmwhich conprises a core |ayer and
two outer |layers, the core |ayer conprising polypropyl ene and at | east one
of the outer |ayers selected fron1the group consisting of a copol yner or

terpol ymer of propylene and it et hyle

honopol yner . I\Krpﬁﬂ?ﬂe?ﬁi?% 4) ‘%e ﬁe\e/e% a%hng %t %ﬁ‘bﬁt rate can
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| ayers, the p one of the internedi ate |ayers conprises

polypropylenepa F%ﬁlﬁﬁ?yﬂéﬁeo?nﬁie?%%&trQﬁkP%f the two outer |ayers

conprises a copol ywpleéllyfppi:yaiert@fcﬁ@méeutzteeaﬂﬂmtdayu?nehénﬂmél
pat | OS|
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Suitable supports LPSLHIS BPekndltng®PRE POPLdsufBldlO80%: nigh voltage
corona discharge while passing the film between spaced
electrodes. After electronic treatment of the film
surface, the coating can be applied.

The coating can be applied to the substrate as an
aqueous emulsion in~line after the machine direction
orientation but before the transverse direction
orientation. This procedure is described in U.S. Patent
No. 5,451,460. The uniaxially drawn film may be subjected
to surface treatment prior to coating.

Alternatively, the coating can be applied off-line, by
any conventional method. For example, the film can be
coated by roller coating, spray coating, slot coating or
immersion coating. Gravure roll coating or reverse direct
gravure coating are acceptable methods. The excess coating
solution can be removed by squeeze rolls or doctor knives.

Regardless of these methods, the amount should be such
that upon drying a smooth, evenly distributed layer is
obtained. A typical coating weight ranges from about 0.1
to about 10 g/m’.

In one embodiment of the invention, the coating can be
applied by coextrusion.

The substrate can be of any desired thickness,
although thicknesses will typically range from about 20 to
about 100 microns for high speed equipment.



or heavy sheet material, such as heavy plastic sheet, such as another

polymer filmor laminate, a metal foil such as aluminumfoil, cellulosic
webs, spunbonded pol yol efin fiber. An adhesive suitable for |amnating
the filmto the support can be a hot nelt roomtenperature seal able
adhesi ve or water based adhesi ve. A prinmer enhances binding

of the coating of this invention to the uncoated film Typical prinmers are
pol ymers with good adhesion to the uncoated filns such as pol yet hyl enei m ne

and epoxy resins. . L.cally Lqr t eating.the.filmwth the fina
f or nul at ed conpoerP8n1§¥% %?ghiR&gkﬁﬁgﬁ,gtﬁéipiVﬁ%EErFﬁcﬁuF§aPA§aF9€ to
create a hi ghU8fer§y asdebgdestaekr stragturetf i tabel &tockbBenadHetboRab a
priner or otheheCadkiriButeshods gBudf k i8R2ahRe ;@5 Lot her
met hod whi ch can .oxi di,ze ilheofi gesal i gggg?e%g?gﬁaawgg%gngﬁ%’lﬁéty o
acconpl i shed By eEL68tiG1dNe afherPskPr 8cPTEESHTRI §ANSdLiNgeadbersine, as
di schar ge whi cempazeidngot lthef mbilheyweentanacadneseghr Qgeﬁge%?éf\tially

e ed:

el ectronic trg Qttgf t he filn1iurface, the coating can appli
I

The coating can B5&cappl Ped 8218468t rate as an aqueous emul sion in-line
after the machine & sudtabieopeednbieohabel bebokeishertennsyeng8eflbigghi On
orientation. TR SoRbBREHLLE | $hdBRES | ' tept No. 5 451, 460. "The
uni axi al 'y drawn ?iPnlnaé be s&b?ggtggsgohgﬁ%%g%gggfegﬁﬁeﬁ?mBPPSPtfo

coati ng. 1RCLEARA: AvBRFe LABeEoaPPhdoBahlve appeledsef Layenedibpoasy

conventi onal mathhd.bEeé_Q&&éﬁh?an&ha_Ehbébﬁé&kbﬁiﬁﬁa&&ﬂegivéohkgggggating’
spray coati n9petldbneRk a8 :hIIPh3hORnE R b08e o H 2 UhE LT QUL COAC Y or
reverse direc acestock 1s
releasably adhered to the release layer on the base liner.
In instances where the adhesive is pressure sensitive, the
release layer is disposed on the base liner. In other
cases, the adhesive may be activatable by application of
heat, solvent, etc. Typically, when the adhesive is not
pressure sensitive, a release liner is unnecessary.

For use as a base or core layer for label stock, the
composite film form material of this invention is, usually,
white opaque in order to provide a contrasting background
for the printed matter applied thereto.

Typical pressure sensitive adhesives are hot melt
adhesives, for example, styrene-isoprene-styrene block
copolymers (“S-246" available from Fasson, the “Duro-tak”
line of adhesives ;old by National Starch including “Duro-
tak 9866" and “Duro-tak 4206"), styrene-ethylene butylene-
styrene block copolymer compounds (“Duro-tak 9684" sold by
National Starch); water-based pressure sensitive
adhesives, for example, acrylic emulsions (sold by Unocal
under product numbers 9612, 9646 and 9202, Air Products
under product designations GP-2, LC-31 and SP-27, Rohm &
Haas under product designation PS-67 and National Starch
under product designation Nacor-4537), ethylene vinyl
acetate multipolymer emulsions (sold by National Starch
under the product designation “EVA-Tak 9685" and EVA-Tak



gravure coating are acceptable nmethods. The excess coating *sol ution can be
renoved by squeeze rolls or doctor knives. Regardl ess of these

nmet hods, the anmount shoul d be such that uggn drying a snooth, evenly
distributed | ayer is -obtained. A typical ating wei ght ranges from about

0.1 to about 10 g/nferr]. I n one enbodi nent of the invention, the
coating can be applied by coextrusion. The substrate can be of any
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adhesive, as conpared to fhe aMIléghcﬁ t hat adhesive to pre entially
adhere to a rEfREI LY Hational staxgh under RRQAt desiamakiqik “Pererten an
assenbl age oftfienpeaemt,s self-erossutinkingnhbageict heotanpgngatsohat! ude: a
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facest ook wi thEaboitet BEREREE N REr DBReRr sk aRAeF end ieftc”
The facestocktals 1@7Zhsaid yrebiher-cnsed dunpainds o salydboNatieonzise | i ner.
|n i nstances Hgré, itaNERbfel U SHRN RorP OBRIbLYEY 6R9oF lg@saayer |1

di sposed on the base | n ot her cases, the adhesive nay%%e activatabl e
by applicati ofRBfIHEAED « sol vent, etc. Typically, when the adhesive is not

pressure sensitiveRePedSé ChERets NESnt SmPpIHIRSE SGi0d Ysilicond Felksfs @S -a base

or core 1 ayerohored abeloeteks  NESOPROSLS Cddd i PLdRgTL LTl of this
’supercaléndered Kraft-brand paper, glassine, polyester
(such as polyethyleneterephthalate), polyethylene coated
Kraft-brand paper, polypropylene-coated Kraft-brand paper
or a thermoplastic substrate sold by Mobil Chemical Company
under the product name “Proliner”. Typically these
substrates are coated with a thermally cured silicone
release coating such as cross linked vinyl functionalized
polydimethylsiloxane (sold by Dow Corning under the name
“Syl-off 7686"). '

Release liners comprising substrates such as glassine,
poly-coated Kraft-brand paper, polyethylene terephthalate,
oriented or cast polypropylene, polyethylene or polystyrene
can be coated with radiation or electron-beam curable
silicone such as UV-curable silicone (sold by GE under the
name “‘UvV9300”", “UV 9315" and “UV 9310C") and electron-beam
curable silicone (sold by Goldschmidt under the name “RC726"
and “RC705"). .

Typically, the pressure sensitive adhesive is coated
onto the release liner and oven dried, typically at
temperatures ranging from about 35° to about 125eC.

However, the temperature of drying often depends upon the
type of adhesive. Solvent-based adhesives are usually
dried at about 66°C and water-based adhesives are usually



white opaque in order to provide a contrasting background for the printed

matter applied thereto. Typi cal pressure sensitive adhesives are hot
mel t adhesives, for exanple, styrene-isop&gne-styrene bl ock copol yners
("S-246" avail able from Fasson, the "Duro-tak"” |ine of adhesives sold by

Nati onal Starch including "Duro- tak 9866" and "Duro-tak 4206"),
styrene-et hyl ene butyl ene- styrene bl ock copol yner conpounds ("Duro-tak
9684" sold by National Starch); water-based pressure sensitive adhesives,

for exanpl e, I G € | sol l, u f gﬁgph 9612,
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desi gnati on "EHé@b%%ﬁ_&ﬁﬁﬁﬁﬁéﬂﬂxéﬂ%ﬂantak 1077) and rubber-based conpounds
(sol d by Nationa tarch under product desigpation "Duro-{ak 6172" and
"Duro- tak 9718").Film SF@P%&%eW?Fﬁe?%aE%ﬂtghﬁ?a@%ﬂraF%aE%chone rel ease
coat ed substrabmposfubehsapeepassicadl asscribedsinetnal esleseinyr af t - brand
paper, gl assine | yester (such as pol yethyl enet erepht hal ate),

pol yet hyl ene 853?§ge faft-brand paper, pol ypropyl ene-coated Kraft-brand
paper or a thBxampleslic substrate sold by Mbil Chemi cal Conpany

A coating composition is prepared by combining 1146 g
of ethylene acrylic acid copolymer emulsion (MICHEM 4983
sold by Michelman), 57.3 g Carnauba wax (M-215 sold by
Michelman), 1.15 g talc and 0.85 g fumed silica (SYLOID 42
sold by the Davison division of WR Grace). All the
components are added to an aqueous solution. Water is
added to bring the final coating composition to a solids
content of 5%.
Example 2

A coating composition is prepared by combining 1130 g
of ethylene-acrylic acid copolymer (sold as MICHEM 4983),
56.5 g Carnauba wax (sold as M-215), 1.13 g talc, 0.85 g
fumed silica (SYLOID 42) and 4.24 g sodium hydroxide.
Water is added to bring the final céating composition to a
solids content of 5%.
Example 3

A coating composition prepared in accordance with
Example 3 of Docket 7811 is prepared by combining 19.9 %
ethylene-acrylic acid copolymer, 10.3% acrylic polymer,
32.4% clay, 25.8% talc, 6.4% titanium dioxide and 5.2% of
commercial antistatic, suspension aid and defoamer
additives in aqueous solution. This mixture is prepared to
a solids concentration of about 46 to 48%.



under the product nane "Proliner". Typically these substrates are coated
with a thermally cured silicone release coating such as cross |inked vinyl
functional i zed pol ydi net hyl si |l oxane (sol d, by Dow Corni ng under the nane
"Syl-of f 7686"). Rel ease liners conp}'sing substrates such as

gl assi ne, poly-coated Kraft-brand paper, polyethylene terephthal ate,
oriented or cast polypropyl ene, polyethylene or polystyrene can be coated
with radiation or electron-beamcurable silicone such as UV-curable

silicone (sokg¥@@éﬁi%§ﬂ;ﬁ2§ﬁ§¥§ nane "Uv9300", "UV 9315" and "UV 9310C') and
el ectron- bea (sol d by Gbldschntdt under the nanme "RC726"
and "RC705") . AnTasinydliloy paliymey esakinds diss prieparsgh &Hiore %62 @oat ed
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e to about 125] er é
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The toner carcdrdeapplofedio the coat ed filmusing any el ectrostatic printer
adapt ed or dE%%gpﬁgﬁ%ﬁxgﬁgih¥ﬂghgu%§££{ such as the Indigo brand "Cnnlus"
or "E-Print e print ers anpl es of the | nventj on

sanpl es were coat ERGH t9f R SRRRINGF RHARFGAT G daspaiked ais“d%’s%rlbed in
the fol | ow nGawxeemdempledingte dpplied to one surface of a coextruded,

three layer biaxially oriented polypropylene film having a
total thickness of 25.4 to 31.75 microns.
The coatings are applied utilizing standard gravure

coating apparatus and techniques. Prior to coating, the
film is subjected to corona treatment and a
polyethyleneimine primer is applied to the treated surface.
The total weight of the coating of each example, on the
'oriented, treated, primed surface following drying, is from
about 0.1 to about 4 g/m°.

The coated films are tested using SW type Electroink -
type liquid toner on an Indigo "Omnius" electrostatic
printer. The ink transfer blanket is maintained at a
temperature of about 120°C. The printed films are
evaluated by visually observing the quality of the print.
Ink transfer is evaluated by visually examining how well
the ink transfers from the blanket to the film, e.g. for
completeness of the ink coating, beading and streaking.
The performance in each test is given a rating of good
(complete ink transfer), fair (almost complete ink
transfer), medium (incomplete ink transfer), low (almost no
ink transfer) and bad (no ink transfer, with all ink
staying on the.printer blanket).

Ink adhesion is evaluated off-line by the T-peel test
in which Scotch 610 tape is applied to the printed film by
laying the tape onto the film and then rubbing it down
firmly (but leaving one edge free). Then the free edge of



A coating conposition is prepared by conbining 1146 g of ethylene acrylic
aci d copol yner emul sion (M CHEM 4983 sold by M chel man), 57.3 g Carnauba
wax (M 215 sold by Mchelman), 1.15 g talc and 0.85 g fumed silica (SYLO D
42 sol d by the Davison division of WR Gra¢8). Al the conponents are added
to an aqueous solution. Water is added to bring the final coating
conposition to a solids content of 5% Exanple 2 A coating conposition
is prepared by conmbining 1130 g of ethylene-acrylic acid copolynmer (sold as
M CHEM 4983), 56.5 g Carnauba wax (sold as 215) ,,.-1.13 g talc..0.85
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solution. This mxture 1s prepared to a saqlids concentration of about 46 to
48% given a rating of good (no ik 1is GpRyed Y BxbeptaPe)r  An
acrylic pol ynegig0piin@st Sndremarfsl femendboy tite ytape Ethadiyhi ¢samed
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added to bri ngembtreed) nahd cload i (Rl kolmlosisivemeved) sol i ds content of 5%
W:

Eval uati on of
Example Ink Transfer | Initial Ink | Ink Adhesion
Adhesion after 24

hours

1 good good . good

2 good good good

3 good fair good

Comparison bad N/A N/A

Example

It is apparent from the performance of the coatings of
examples 1, 2 and 3 that the ethylene-acrylic acid

copolymer based coating formulation effectively provides a
liquid toner receiving element for electrostatic imaging or
printing. In example 3 after aging for twenty four hours
the ink is not removed by the tape.
acrylic based coating formulation is ineffective, ink does
not transfer from the blanket to the film, all the ink
remains on the printer blanket.

the film, ink adhesion testing is inapplicable.

In contrast, the all

Since no ink transfers to



Each of the coatings prepared as described in the above exanples are

applied to one surface of a coextruded, three |ayer biaxi altyortrented
pol ypropyl ene filmhaving a total thi ckness of 25.4 to 31. 7510 SLEQ RS Been
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techniques. Prior to coating, the filmis subjected to corona
a polyethyleneimne priner is applied to the treated surface.
wei ght of the coating of each exanple, on the oriented, treat ed, pri med
surface following drying, is fromabout 0.1 to about 4 g/n2. The
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This is done fiasid adcbmtalnmmgil*aimﬁylmppﬁ;amgraﬁmm is a copolymer of
ethylene and acrylic acid or methacrylic acid.

3. The electrostatically printed thermoplastic film
of claim 2 in which carboxylate groups of the acrylic or
methacrylic acid are neutralized with a metal selected fror
the group consisting of sodium, potassium, calcium or zinc.

4. The electrostatically printed thermoplastic film
of claims 1, 2 or 3 in which the coating further comprises
an antiblock/slip agent.

5. The electrostatically printed thermoplastic film
of claims 1, 2, 3 or 4 in which the coating further
comprises silica.

6. The electrostatically printed thermoplastic film
of claims 1 or 5 in which the coating further comprises a
wax.

7. The electrostatically printed thermoplastic film
of any of the foregoing claims in which the thermoplastic
substrate comprises polypropylene.

8. A printed label stock structure comprising'an
electrostatically printed thermoplastic film comprising the
polyolefin substrate of any of the foregoing claims, the
polyolefin substrate having an adhesive applied to at leas:
one surface.

9. The printed label stock structure of claim 8
which further comprises a base liner releasably adhered to
the adhesive.
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ink and then after aging the ink for 24 hours. The tape is exam ned for any
ink residue and the filmis exam ned for areas of missing ink. The
performance in each test is given a rating of good (no ink is renoved by
the tape), fair (alnbost no ink is renmoved by the tape), medium (sonme ink is

removed by the tape), low (alnpbst all ink is renpoved) and bad (all ink is
renoved). Exanple Ink Transfer Initial Ink [Ink Adhesion
Adhesi on after 24 hour s 1

goog good Rncnxvgnedzr.mﬂ fron ELECTROSYATIC PRINTINGJOO
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per f or mance of the coatings of exanples 1, 2 and 3 that the
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provides a |iquid tonér-receiving’e statici I ng or
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removed by thedigi! gméﬂ&@wwatlh@cabhmer Wi GeRSeA e :lf egq ion
is ineffective, does n tr %fer fron1 he bI nket to the i ﬁ t he
i nk remai ns ori-“laﬁé- ‘E‘H%e ongryce ORG: Yan#’@r caadimee film ink
adhesi on testwm;uainguaaﬁyxiﬂﬂ lymer. In a spec1f1c embodiment, the
17 coating includes a‘%%ﬁ%@EBrgbékyg%n of ethylene-acrylic

acid and minor amounts of filler such as talc and silica.
The coating can also include wax and/or pigment such as
. titanium dioxide. 1In a further embodiment, the carboxylate
groups of the copolymer are neutralized with metal ions
from Group Ia, Ila or IIb of the Period Table of the
Elements, specifically, sodium. Label stock structures are
also described.
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1.
in substrate having on at |east one side a coating for receiving toner

An el ectrostatically printed thernoplastic filmconprising a pol yol ef

derived froma liquid toner conposition, the coating c? i sing a copol ymer
derived froma carboxylic acid containing vinylic unsa ﬂi’ ﬂﬂ.m ﬁlwéuﬂng
the toner conposition electrostatically applied t her et &'3 o S

a copol yner of ethylene and acrylic acid or

neutralized with a netal selected fromthe group consisting of sodium

nmet hacryki ¢ acid, which are

potassium cal ciumor zinc. 2. An el ectrostatically printed
thernoplastic filmof claim1l1, wherein e coating further conprises an
anti bl ock/slip agent. 3. An electrostatically printed thernoplastic film
of claim1l or 2, wherein the COWEP rises silica. 4. An

el ectrostatically printed thernoplastic filmof claiml or 3, wherein the
coating further conprises a wax. 5. A printed | abel stock structure
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pol yol efin substrate 0 y

or egoi ng cl aj ns,

t he

ol yol efi.n
Substrate RHRTURTEANAVIAN 1 ¥ leasy ok Sids- 4t CaALing: ol fecelyind: dener derivedr
printed | ahem atliguid sdnectomposition| ahencbating icomprisiridrarcopotymersderivedase

liner rel eagaPlyy cAMRKYRE bR tBtaAHAg Vilic unsaturation and having the toner

composition electrostatically applied thereto, the co-polymer is a copolymer -

of ethylene and acrylic acid or methacrylic acid, which are neutralized with a
metal selected from the group consisting of sodium, potassium, calcium or
zinc.

2. An electrostatically printed thermoplastic film of claim 1, wherein the
coating further comprises an antiblock/slip agent.

3. An electrostatically printed thermoplastic film of claim 1 or 2, wherein
the coating further comprises silica.

4, An electrostatically printed thermoplastic film of claim 1 or 3, wherein
the coating further comprises a wax.

5. A printed label stock structure comprising an electrostatically printed
thermoplastic film comprising the polyolefin substrate of any of the foregoing
claims, the polyolefin substrate having an adhesive applied to at least one
surface. '

6. The printed label stock structure of claim 5, which further comprises a
base liner releasably adhered to the adhesive.
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