DESCRI PTI ON | MAGE RECEI VI NG SHEET FOR

ELECTROSTATI CALLY CHARGED LI QUI D DEVELOPMENT AND

| MAGE RECEI VI NG LABEL FOR ELECTROSTATI CALLY CHARGED
LI QUI D DEVELOPMENT TECHNI CAL FI ELD [0001] The present
invention relates to an image receiving sheet for

el ectrostatically charged |iquid devel opnent and an

i mage receiving |abel for electrostatically charged
liquid devel opment tbascareTednel | ent in adherence to
liquid toner for use in electrostatically charged
I'iquid devel opnment. BACKGROUND ART [ 0002] At present
when the needs of consuners diversify, the tendency
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rap net h een specifically
, r g pl at e- maki ng step that takes
CHWSLJ@H) t@eﬁﬂq%@arti cular, as conpared with a
dry el ectrophotographic nethod that uses a powder
toner, an electrostatic charge devel opnent nethod of
a wet_ el ectrophotographic nmethod that uses a liquid 1
TEGHNEALEAELR ai n fornation of high-definition images

on the sane level as that in a gravure printing
[0884} em or an of f set

The present invention relates to an image receiving sheet
for electrostatically charged liquid development and an image
receiving label for electrostatically charged 1liquid
development that are excellent in adherence to liquid toner

for use in electrostatically charged liquid development.

BACKGROUND ART
[0002]

At present when the needs of consumers diversify, the
tendency has become noticeable toward the requirement of
production of a small number but a variety ‘of prints.
Accordingly, for meeting the requirement, an
electrophotographic method has been specifically noted, not
requiring a plate-making step that takes expense and time. In
particular, as compared with a dry electrophotographic method
that uses a powder toner, an electrostatic charge development

method of a wet electrophotographic method that uses a liquid




printing systemthat enables formation of
hi gh-definition inmage prints, since the nean particle
size of the particles that constitutes the toner is
small. The el ectrostatic charge devel opnment nethod
conprises first formng an electrostatic |I|atent inmage
by irradiating a charged drumwith a |aser to resolve
the charge, and then contacting the latent imge with
toseehmagedttagni fotmaeion ocoflavidiopidtin i tgye. ineges arhéhe
image is electrostatically transferred fromthe drum
sah@ 88velNASr s alf d gravhee pedhtihgasgsbemtde an offset
internediate transfer nmedium the image is thermally
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heat and pressure to thereby fix the image
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causi ng a problemthat toner often peels f mthﬁ
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adherence 2 between a liquid tqQner and an |ngg

is e@ép@[tﬁgs§ﬁ§épalfldr é;)'ggﬁﬁ;fgrred from the um to an

intermediate transfer medium, and on the intermediate transfer
medium, the image is thermally fused and transferred onto an
image receiving sheet by heat and pressure to thereby fix the
image thereon.

[0003]

It is well known that, when the image receiving sheet
is a plastic filmor a plastic sheet, then the adherence between
toner and the image receiving sheet is poor, therefore causing
a problem that toner often peels from the image receiving sheet.
Even in a case where the substrate of the image receiving sheet
is paper, it is also well known that the adherence between toner
and the image receiving sheet is low, depending on the type
of the coating agent provided on the paper surface, therefore
also causing a problem that toner often peels from the image

receiving sheet. Accordingly, for improving the adherence



Pat ent Reference 1 describes a sheet prepared by

coating the surface of a substrate with a

pol yet hyl ene- based resin to be an imge receiving

| ayer thereon. Patent Reference 2 describes an object

for print such as plastic film coated wwth a prinmer

| ayer of an ethylene/acrylic acid resin or a

pol ybut adi ene resin to be an i mage receiving |ayer.
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DISCLOSURE OF THE INVENTION
PROBLEMS THAT THE INVENTION IS TO SOLVE
[0004]

However, the image receiving sheets described in Patent
Reference 1 and Patent Reference 2 are problematic in that the
adherence of the image receiving layer to liquid toner is
insufficient and the problem is remarkable especially in
halftone printing to give dot images. In addition, the
adherence between the substrate and the image receiving layer
is also insufficient.

Accordingly, an object of the present invention is to
provide an image receiving sheet for electrostatically charged
liquid development and an image receiving label for
electrostatically charged liquid development that have an

image receiving layer excellent in adherence to liquid toner




the substrate. MEANS FOR SOLVI NG THE PROBLEMS [ 0005]
The present inventor has assiduously studied in
consi deration of the above-nentioned points and, as a
result, has found that, when a coating |liquid
containing an ethylene/nmethacrylic acid resinis
applied to a substrate and dried to form an i nage
receiving layer thereon, then the inage receiving
folrayBsc€xds bi t 5c eraldecdbvalbpmenteand dlisgpuiid adimerence to
for electrostatic charge devel opnment and is excel |l ent
thal 8GpbkRraddherence to the substrate. [0006] The image
recei ving sheet for electrostatically charged 1liquid
devel opnent of the invention nade on the basis of the
above-nentioned finding is, as stated in claim1,
ME:?J'\HE}'r ﬁgkeébmgNﬁyTﬁﬁVbﬁ@BEEMsﬁage recei ving |ayer
ormed by applying a coating liquid containing an
¥Iene/nethacryllc acid resin to at |east one
sur ace of a substrate followed by drying it. The
i magg, receryin sh el ro charaed :
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ethylene/methacrylic acid resin is applied to a substrate and
dried to form an image receiving layer thereon, then the image
receiving layer exhibits excellent adherence to liquid toner
for electrostatic charge development and is excellent also in
adherence to the substrate.

[0006]

The image receiving sheet for electrostatically charged
liquid development of the invention made on the basis of the
above-mentioned finding is, as stated in claim 1,
characterized by having an image receiving layer formed by
applying a coating liquid containing an ethylene/methacrylic
acid resin to at least one surface of a substrate followed by
drying it.

The image receiving sheet for electrostatically charged
liquid development stated in claim 2 is characterized in that,

in the image receiving sheet for electrostatically charged

liquid development stated in claim 1, a coating liquid prepared



acid resin obtained by nechanically forcedly
di spersing an ethylene/nethacrylic acid resin, with a
m xed sol vent conprising water, nethyl alcohol and
i sopropyl alcohol is used as the coating |iquid
contai ning an ethylene/nethacrylic acid resin. The
i mge receiving sheet for electrostatically charged
liquid devel opnent stated in claim3 is characterized
byl dilleing «£f algreousngespeeeivhngf Hireithiydlene /methacrylic
el ectrostatically charged |iquid devel opnent stated
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coated with the image receiving |layer. 5 L
ligquid development stated in any of claim 1 or 2, it is used

for electrostatic charge development with a liquid toner in
which the fixing resin is an ethylene/(meth)acrylic acid
resin.

The image receiving sheet for electrostatically charged
liquid development stated in claim 4 is characterized in that,
in the image receiving sheet for electrostatically charged
liquid development stated in any of claims 1 to 3, the thickness
of the image receiving layer is from 0.1 to 5.0 um.

The image receiving label for electrostatically charged
liquid development of the invention is, as stated in claim 5,
characterized in that an adhesive layer and a release liner
are laminated in that order on the image receiving sheet for
electrostatically charged liquid development stated in any of
claims 1 to 4, on the side of the substrate thereof opposite

to the side coated with the image receiving layer.




ADVANTAGES OF THE I NVENTION [00071 In the image

recei ving sheet for electrostatically charged liquid

devel opnent of the invention, the image receiving

| ayer fornmed by applying a coating |iquid containing

an ethylene/nmethacrylic acid resin to at | east one

surface of a substrate followed by drying it exhibits

excel | ent adherence to liquid toner for electrostatic

charge devel opment and is excellent in adherence to

t he substrate. Accordingly, using the inmage receiving
ADBANTPAGESTrOR| BREr DRVENTEON| y charged |iquid

devel opnent of the invention, for exanple, even in
[ob@yftone printing, the transferred i mage may be wel |

fixed. Further, 1in case where a coating |iquid
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of an image formng | ayer conprising
exgeherhelihAdharenss §or Egﬁns‘b?rs'f%t%ur ngé:@r&J.négly, using

substrate; 6 .
the image receiving sheet for electrostatically charged liquid

development of the invention, for example, even in halftone
printing, the transferred image may be well fixed. Further,
in case where a coating liquid prepared by diluting an aqueous
dispersion of an ethylene/methacrylic acid resin obtained by
mechanically forcedly dispersing an ethylene/methacrylic acid
resin, with a mixed solvent comprising water, methyl alcohol
and isopropyl alcohol is used as the coating liquid, the
adherence between the image receiving layer formed by applying
and drying the coating liquid and a liquid toner is extremely
improved and, in addition, the formed image receiving layer
can have a smooth surface condition and can be excellent in
transparency. As so described in the above, Patent Reference
2 describes formation of an image forming layer comprising an

ethylene/acrylic acid resin on the surface of a substrate;




however, as will be clarified in the foll ow ng

Exanpl es, the ethylene/nethacrylic acid resin used as

the constitutive material of the imge receiving

| ayer in the present invention, though having only a

slight difference froman ethylene/ acrylic acid

resin in point of the chemcal structure, produces a

great difference fromit in point of the adherence
hobetraeenas hel il age dlaxdifdiedgihayike ol ewisuh Kxaipeleand the

aliquid toner, and this is a surprising fact that
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BEST MODE FOR CARRYING OUT THE INVENTION
[0008]

The image receiving sheet for electrostatically charged
liquid development of the invention has an image receiving
layer formed by applying a coating liquid containing an
ethylene/methacrylic acid resin to at least one surface of a
substrate followed by drying it.

[0009]

The coating liquid that contains an
ethylene/methacrylic acid resin includes, for example, a
coating liquid prepared by diluting an aqueous dispersion of
an ethylene/methacrylic acid resin obtained by mechanically
forcedly dispersing an ethylene/methacrylic acid resin
according to the method described in JP 62-29447 B, with a mixed

solvent comprising water, methyl alcohol and isopropyl alcohol.



The et hyl ene/nmethacrylic acid resinis a resin
obt ai ned by copol ynerizing ethylene and nethacrylic
acid, and in case where it is nmechanically forcedly
di spersed and used, its nmean particle size is
preferably at nost 2.0 m nore preferably at nost 1.5
m Wen the nean particle size is nore than 2.0 m
then the surface of the image receiving |ayer may be

Thé Odghgletle /@8thatriysiondesdr abkensisca rbeinmedeained by
receiving |ayer may | ook cloudy owing to diffused
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coated surface may be f oanmed; and when ISOE@Q&%
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not have a snooth condition but may be roughened, and
digpersieonof eheldviens/ methacryddiccacidaesiin ks preferably

where a coating liquid prepared by diluting an
one prepared by mixing from 20 to 60 parts by weight of methyl

alcohol and from 15 to 40 parts by weight of isopropyl alcohol
in 100 parts by weight of water. Using the mixed solvent of
the type makes it possible to form, on the surface of a substrate,
an image receiving layer having a smooth and good surface
condition and excellent in transparency after dried. When
water alone is used for diluting the aqueous dispersion of an
ethylene/methacrylic acid resin, then the coating liquid may
be repelled by the coated surface; when methyl alcohol alone
is used, then the coated surface may be foamed; and when
isopropyl alcohol alone is used, then the coated surface could
not have a smooth condition but may be roughened, and therefore
these are impracticable.

[0010]

In case where a coating liquid prepared by diluting an



8 aqueous di spersion of an ethylene/ nethacrylic acid
resin obtained by nechanically forcedly dispersing an
et hyl ene/ methacrylic acid resin, with a m xed sol vent
conprising water, nethyl alcohol and isopropyl alcoho
Is used, the image receiving |layer formed may have a
nunber of functional groups, as conpared with a case
where a coating liquid prepared by diluting a
ageotis aldizgd raqroust Sahutd iy ldnefmethacrylic acid resin
et hyl ene/ methacrylic acid resin, which is in the form
ob€hindd al kgl i sRldnalidniasy an edF®EdBy Of alkpersahy Or an
a netal salt such as a sodiumor zinc salt of an
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wat er, alcohol or the like is used, and therefore, it
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therefore, in the invention, the coating liquid of the
regjpe with a solvent of water, alcohol or the like is used,

and therefore, it is desirable because the polarity of the layer
increases and the adherence thereof to liquid toner increases
further. In case where a polyester film or the like having
polarity is used as the substrate, it is favorable since the
adherence between the image receiving layer and the substrate
is improved. However, even when a coating liquid prepared by
diluting a neutralized aqueous solution of an
ethylene/methacrylic acid, which is in the form of an alkali
salt such as an ammonia or amine salt or a metal salt such as
a sodium or zinc salt of an ethylene/methacrylic acid resin,
with a solvent such as water, alcohol or the like is used, the
intended effect of the invention can be fully attained, and
therefore, in the invention, the coating liquid of the type

may also be used.




may al so be used. 9 [0011] For anti bl ocking, an
i norgani c pignent and an organic pignent nmay be
suitably added to the coating |liquid; and a defoam ng
agent, a UV absorbent, an antioxidant, a |eveling
agent and a viscosity-controlling agent nmay al so be
suitably added thereto. [0012] The coating |iquid may
be applied to the surface of a substrate, for
[oexanple, with an air knife coater, a blade coater, a
reverse roll coater, a gravure coater, a bar coater or

the rbikgntB0¥EkEhy, &n I RYt§En LOF RImdist fadrablorganic
used. For drying the coating liquid applied to the
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ot air drying at 90°'to 120C. [0013] The thickness of
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[Opﬁgq larger than 5.0 m it is also unfavorable since
roll ed substrate may have a trouble of bl ocking.
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substrate, for example, with an air knife coater, a blade coater,
a reverse roll coater, a gravure coater, a bar coater or the
like. Above all, a gravure coater is favorably used. For
drying the coating liquid applied to the surface of a substrate,
for example, employable is hot air drying at 90 to 120°C.
[0013]

The thickness of the image receiving layer formed on the
surface of a substrate in the manner as above is preferably
from 0.1 to 5.0 um, more preferably from 1.0 to 3.0 um. When
the thickness of the image receiving layer is less than 0.1
um, then the image receiving layer could hardly have stable
adherence to the substrate; but when larger than 5.0 um, it
is also unfavorable since the rolled substrate may have a
trouble of blocking. In case where a coating liquid prepared
by diluting an aqueous dispersion of an ethylene/methacrylic
acid resin obtained by mechanically forcedly dispersing an

ethylene/methacrylic acid resin, with a mixed solvent
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acid resin obtained by nechanically forcedly

di spersing an ethylene/nethacrylic acid resin, with a

m xed solvent 10 conprising water, nethyl alcohol and

i sopropyl alcohol is used, the thickness of the inmage

receiving layer is preferably larger than the nean

particle size of the ethylene/nethacrylic acid resin

in the coating liquid. Wien the thickness of the inage
comprisingyd terer meshyied 1@shd handt hsopiespy Panicotlod $& ied,

of the ethylene/nmethacrylic acid resin in the coating
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may be roughened, and it is undesirable since the
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an image receiving layer having a thickness of from 1.0 to 3.0
um, using an ethylene/methacrylic acid resin having a mean

particle size of from 0.5 to 0.9 um.
[0014]

The substrate for use in the invention includes plastic
films such as polyester £film, polyethylene £ilm, polypropylene
film, nylon film; and mirror-coated paper, synthetic paper
(polypropylene base, vinyl chloride base, etc.), plain paper,
etc. Above all, favorably used are polyester films such as
typically polyethylene terephthalate film. This is because,
as having polarity, a polyester film may have excellent
adherence to an image receiving layer (this effect is
remarkable when a coating liquid prepared by diluting an
aqueous dispersion of an ethylene/methacrylic acid resin

obtained by mechanically forcedly dispersing an
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remar kabl e when a coating |iquid prepared by diluting

an aqueous dispersion of an ethyl ene/nethacrylic acid
resin obtained by mechanically forcedly dispersing an
11 et hyl ene/ nmethacrylic acid resin, with a m xed

sol vent conprising water, nethyl alcohol and

i sopropyl alcohol is wused). The thickness of the

substrate is preferably from10 to 300 pin, nore
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I I '
flﬁﬁ'smt Ao ARy 1 Pt °§rurs§??af@ﬁeﬁ°é'&'+r”lsmg
osite to the surface coateg . g ﬂi inags Lded
Ty e L. AR REEG| L HFhESS Hé%??& et RO A, Pﬁt%“t‘ﬁ‘éie
adheS|ve | ayer may_be any of an_enul sion-type,
ODSBPQeﬂ‘Pb’EErf)%t%r apq A, diager é'gcpﬂféng layer may be formed

on the anchor coat layer.

[0015]

The image receiving sheet for electrostatically charged
liquid development of the invention, produced in the manner
as above, may be processed into an image receiving label for
electrostatically charged liquid development, by laminating
an adhesive layer and a release liner in that order on the
surface of the substrate thereof opposite to the surface coated
with the image receiving layer.

[0016]

The adhesive to constitute the adhesive layer may be any
of an emulsion-type, a solvent-type or a solvent-free type
adhesive. For example, an adhesive containing an acrylate
copolymer, and in addition to it, rubber-base, polyester-base
and polyurethane-base adhesives are usable. In case where

heat resistance is required, a heat-resistant silicone-base

12



adhesi ve. For exanpl e, an adhesive containing an

acrylate copolyner, and in addition to it,

rubber - base, pol yester-base and pol yurethane-base

adhesi ves are usable. In case where heat resistance

IS required, a heat-resistant silicone-base 12

adhesi ve may be used. Preferably, the thickness of the

adhesive layer is from5 to 60 m nore preferably from
adhbstive 4faypnbe\Viwed.he Phefdraisky pf thee tadivkaiess | aferthe

is less than 5 E.tm then the adhesi on power may be
adhB84GEI LAPEE ;i DUroM8Nto NP Gt "dor&OpierbhaB1yt £16m 15 to

al so unfavorabl e since the adhesive my protrude out.

aoF@h. T BN EnkhenadRASE ¥ ot WURS adh@lsiPePTRYBr i8Mess than
adhesive may be applied on the surface of "a substrate,

! £ | | : .
5 Fﬁé”?ﬁ%ﬁ% d&dl?ﬁ%%@ﬁ p&wé P! hayf U gfr{shl?ffj.ﬂ&é:rﬂ?; ut®'when

It my be drie ereon. A rel ease

mo%%nﬁ{%ﬂ %O! @F]h r'ﬁlte%dit QL E*i‘éotmai&&f{@gee ng'B%r%l Ve Iaeb}ﬁeers'ive

erepby gi g an inage receiving

ma?:‘égtf{r%eabhfial l %/%ﬁg?E&gggg%%ghe?EVgll ,t ERE régtaépple .

e recelving ctrostatrcally arge

T e

o RERR o) L8 ST S S aSRCLS o LT o, ana

SR Rt B i I
coated with an i.nage receiving layer. This  production
°nn§PﬁloP§'FSWBPQbP%h§Fﬁ8§ HR¥CReattNRGEPN OHY 19y iaty 1mage

step of form ng the adhesive | ayer does not cause

reggi¥dBgt o label  for electrostatically charged 1liquid
development. The image receiving label for electrostatically
charged liquid development may also be produced by applying
an adhesive to the surface of a release liner by the use of
a knife coater, a roll coater or the like, then drying it to
form an adhesive layer, and laminating the thus-formed
adhesive layer onto the surface of the substrate opposite to
the side thereof coated with an image receiving layer. This
production method is favorable since the heating in the drying
step of forming the adhesive layer does not cause damage to
the image receiving layer.
[0017]

The release liner may be prepared by coating a plastic

film such as polyethylene terephthalate film, foamed

polyethylene terephthalate film or polypropylene film, or

13




the i mage receiving layer. [0017] The rel ease |iner

may be prepared by coating a plastic filmsuch as

pol yet hyl ene terephthalate film foaned polyethylene
terephthalate filmor polypropylene film or 13 paper
such as coated paper, glassine paper or any other

pol yet hyl ene | am nate paper with a rel ease agent such

as silicone-based, fluorine-containing or |ong-chain

papéky|suads eals ageatedNqiapaeci §lasasiye dphpead, ot hany other

thickness of the release |liner may be generally from

po2fethy28femliaminate [P Wwheh!| aquel dayeeradeonit such as
el ectrostatic charge devel opment, which is applied to

sitheohguBgseacei vi Fausheae-tehtatheayr ost aid cal lbng-chain
charged liquid devel opnment of the invention for

alk9ithhagedNaf8REE MY EapdBiF & 1ANY UGN Y tHE thickness
prepared by dispersing a colorant for visualization,

i e ng t t .
of e ML JSE 11 may B8 Mhaichaiiy PEBH 26k BTl ex so.
[oFggirolling el ectric properties, in a carrier |iquid.

9] The colorant includes known pignents and dyes

e SO Gy 3, 505 SAhSLAR AL Sl WISl fnene
anyght ot benghdite yel | ot DERZII N2 808098y | aRbekeor
electrostatically charged liquid development of the invention
for forming an image layer, may be any ordinary one prepared
by dispersing a colorant for visualization, a fixing resin for
fixing the colorant on an image receiving sheet, and a charge
controlling agent for controlling electric properties, in a
carrier liquid.
[0019]

The colorant includes known pigments and dyes heretofore
used as the colorant in liquid toner for electrostatic charge
development, for example, Hansa yellow, benzidine yellow,
benzidine orange, fast red, brilliant carmine 3B, copper
phthalocyanine blue, phthalocyanine green, sprit black, oil
blue, alkali blue, rhodamine 6B, nigrosine, carbon black,
dichloroquinacridone, isoindoline, titanium oxide, etc.
[0020]

The fixing resin may be a known resin heretofore used

as the fixing resin in liquid toner for electrostatic charge




pht hal ocyani ne bl ue, phthal ocyani ne green, sprit

bl ack, oil blue, alkali blue, rhodam ne 6B,

ni grosi ne, carbon bl ack, dichloroquinacridone,

i soi ndoline, titaniumoxide, etc. [0020] The fixing

resin may be a known resin heretofore used as the

fixing resinin liquid toner for electrostatic charge

14 devel oprent, for exanple, thernoplastic resins such
de®elopfkyitt, yr£oe, ataniple/ adhermopdaisdicopebyime, such as

pol yacrylic acid, polyethylene,

po@&h}f{y@@ﬁé(r@@ a%)slé¢1ey1a£¢ dceapy er, pﬁb!?é@ﬁylﬁa%c:i_d
pol yester, yur et hane, pol yam and t hese

po!?é@h EH%V S'@&h&l@he@im&ﬂﬁbhcﬁylﬁ%reSa01d copolymer,
Jacrylic acid" nmeans "acrylic acid and/or

poT§bRBpYIkhE, faﬁbiji}?]s {OF Jdl’ﬁ}n.i%ct{hfagisét“ a?@‘i%{i\%@ ;T Qhalfifese

| mage” f ecel vi ng sheet for ically charged

may i e R ERhoRy Ir e ﬁ%é%rhﬁ%%éa AR aczyLLC
aciggr%%éﬁgn‘§%£ 19 24%8 r ﬁ%ﬁhé@% iléaEEid"Of The

acids as naphthen I'c acl n0|c acid,
d, t t t
£1Qu R0 asiin, f2LSEInte ofpE’ B Amddh feChiying sheet for
ol h d al k ne,. | s d fat .
e 1REEBRE A Wplageaierded Tl ges fomneab s, EhE gaanton
aci d esters of al cohol s and ot hers that have
1Sh@Pe?&h@#@neﬁé@ﬁtaﬁé&rX§15 efidfgEeEdRtrol 1ing agent

for liquid toner for electrostatic charge
[08€¢4d| oprent .

As the charge controlling agent, usable are metal salts
of resin acids such as naphthenic acid, octenoic acid, oleic
acid, stearic acid, metal salts of sulfosuccinates, nonionic
surfactants such as polyoxyethylated alkylamine, oils and fats
such as lecithin, linseed o0il, polyvinylpyrrolidone, organic
acid esters of polyalcohols and others that have heretofore
been used as a charge controlling agent for liquid toner for
electrostatic charge development.

[0022]

As the carrier liquid, usable is a high-insulation,
low-dielectric constant hydrocarbon solvent. Preferred is a
branched-chain aliphatic hydrocarbon, concretely including
Isoper G, Isoper L, Isoper M (trade name by Exxon Chemical),

etc.
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[0022] As the carrier liquid, usable is a
hi gh-insulation, |owdielectric constant hydrocarbon
solvent. Preferred is a branched-chain aliphatic
hydr ocar bon, concretely including |Isoper G Isoper L,
| soper M (trade nane by Exxon Chemical), etc. 15
EXAMPLES [0023] Next, the image receiving sheet for
el ectrostatically charged |iquid devel opment and the
EXAM®PJES ecei ving | abel for electrostatically charged
l'iquid devel opnent of the invention are described
[oo231 reference Exanpl es and Conparative Exanples;
however, the invention should not be |imted to the

fol | ety Examihage F8BE4TinEXsnvée for Al édteSsBatically
di spersion of an ethylene/nmethacrylic acid resin

cHRITRA 24qlY aNBEVaNbpRELY 41 G Y mAilgePeEeLNgiAg label for
ethylene?nethacryllc acid resin (Chuo Ri ka Kogyo's

el A AR ca1AYUBL 8 £ g3 Lk I'8¥ 890 pmBR AL P 2Bk fﬂ\?%ntion
f 0.7 d a ght)

size o .7 pm-an - resin content of 45 % by wel
e o el ESESFERL S a1 40 BT Cliparat ive
xR HaPRUER WL G e Bb T g AR RR, shikne
following Examples.
[0024]
Example 1:

An aqueous dispersion of an ethylene/methacrylic acid
resin prepared by mechanically forcedly dispersing an
ethylene/methacrylic acid resin (Chuo Rika Kogyo's trade name:
Aquatec AC3100, having a mean particle size of 0.7 um and a
resin content of 45 % by weight) was diluted with a mixed solvent
of water/methyl alcohol/isopropyl alcohol in a ratio of 60
parts by weight/24 parts by weight/16 parts by weight so as
to have a resin solid content of 9.5 % by weight, thereby
preparing a coating liquid. The coating liquid was applied
onto a substrate of a corona-treated polyethylene

terephthalate film having a thickness of 50 um (Toray's trade
name: PET50 T-60), using a gravure coater, and dried at 110°C,
thereby producing an image receiving sheet for

electrostatically charged liquid development having a 2.0

um-thick image receiving layer. The image receiving layer had




preparing a coating liquid. The coating |iquid was
applied onto a substrate of a corona-treated
pol yet hyl ene terephthalate filmhaving a thickness of
50 m (Toray's trade nane: PET50 T-60), using a
gravure coater, and dried at 110C, thereby producing
an i mage receiving sheet for electrostatically
charged liquid devel opment having a 2.0 pmthick
a i smyeth eearfapce,| arml . afberi dajed,ecetyi ngahaparehay was
16 a snmooth surface, and after dried, its transparency
exwad ledxcel | ent. Next, an adhesive prepared by adding 3
parts by weight of a crosslinking agent (N ppon

Pol ynegithans daResivey’ prdpaees viaBRAingoBOPak-es by tveight
100 parts by weight of an acrylic adhesive (Toyo Ink

ofME AL UMK & abeade( I@ﬂf?ﬁon @'dl%fét%%%éiﬁ&ﬁs‘ﬂ@? 's trade

applied to the suarfac the rél ease | ayer of

nah@l:e85Foh4PEL) 96%?‘31@.& W@%l%tt 313 £P5599§19fadhe51ve

gl assi ne paper w I'icone’ (Li'ntec's trade nane:

(ngi?§n§| gnu@ﬁ&kﬂglﬁgug'E%Qﬁés?%ﬁ?.gﬁfiéaln #@'Pﬂo@) was

Coa I N SUC a nmanner lckness
skl be Y Spttens, b e 1detc 60 %Z@fe%%f?ﬁse Linex
ted .
PrERaLE by CopE AR E BIERRES o arpag nE ShRar Vi th S 1cone

devel gpment, on the side of the substrate thereof
(L&Bﬁé’ﬁ Fet¥ade mame 18P - 8K Bdye, RAVIRG § ﬁﬁb@k’ﬂéﬁéﬂﬁ A9 um) ,

| ayer, thereb pr odu an i mage receiving_|label fo
usél“@ctar B@%—%\t?%% Y- c%fhri}l.fg‘ & BaracdetBpbphRatdry thickness

thereof could be 30 um, and then dried to form an adhesive layer
thereon. The adhesive layer on the release liner was laminated
on the image receiving sheet for electrostatically charged
liquid development, on the side of the substrate thereof
opposite to the side coated with the image receiving layer,
thereby producing an image receiving label for
electrostatically charged ligquid development.

[0025]

Example 2:

An ammonia-neutralized aqueous solution of an
ethylene/methacrylic acid resin (Toho Chemical Industry's
trade name: Hitec SC100) was diluted with a mixed solvent of
water/methyl alcohol/isopropyl alcohol in a ratio of 60 parts
by weight/24 parts by weight/16 parts by weight so as to have

a resin solid content of 9.5 % by weight, thereby preparing
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[0025] Exanple 2: An ammoni a-neutralized aqueous
solution of an ethylene/ nmethacrylic acid resin (Toho
Chemical Industry's trade nanme: Hitec SC100) was
diluted with a m xed solvent of water/nethyl alcohol/
i sopropyl alcohol in a ratio of 60 parts by weight/24
parts by weight/16 parts by weight so as to have a
resin solid content of 9.5 % by wei ght, thereby

a [Poadnighdighida CU8ihgothiswahtildsy Ndduids ahdatinnghe same
liquid and in the sane manner as in Exanple 1, an

mdrfREe BEeCeini NEk&Merd f1or afl echd st &@o@ddﬂh@hahge@ for
liquid devel opnent and an i nage receiving |abel for

e RlAGIIAs@BldLaly ycﬁﬁu?ga@dligeﬂaddedeisbﬁ.emntamf arhelmage
i nventi on were produced Conpar ati ve Exanpl e:

re%féfﬁ'ﬂg” arfedq r akpged e&%‘é%&%%t%%‘éta'l‘iﬁ} Ofck?eﬂrged liquid
et hyl ene/ acrylic acid resin (Sumtonp™Se

r dlluted Wi th
de%rgﬁ%ofbvfent?%gfl%er/ nev}%wgﬁe%(ﬁ% " i sopr opyl

[6H hol in aratio of 60 parts by weight/24 parts by
ht/ 16 parts by wei ght so as to have a resin solid

conte y wei ght, thereby preparing a
CQﬂﬁﬁ gfﬁ%(ﬁ%qy 1 |ng this coating liquid and in the

sane , _manner |

o A o oneR e Beit babhEod sy AU acseruthen, SR an

etahrgrlenrﬁag/acrylic acid resin (Sumitomo Seika Chemicals’'s trade
name: Zaikthene A) was diluted with a mixed solvent of
water/methyl alcohol/isopropyl alcohol in a ratio of 60 parts
by weight/24 parts by weight/16 parts by weight so as to have
a resin so0lid content of 9.5 % by weight, thereby preparing
a coating liquid. Using this coating liquid and in the same
manner as in Example 1, an image receiving sheet for
electrostatically charged liquid development and an image
receiving label for electrostatically charged liquid
development of the invention were produced.
[0027]
(Method of Evaluation of Adherence between Substrate and Image
Receiving Layer)

The image receiving labels for electrostatically
charged liquid development obtained in Examples 1 and 2 and
Comparative Example were evaluated as points for the adherence

between the substrate and the image receiving layer, according
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receiving label for electrostatically charged |iquid
devel opnent of the invention were produced. [0027]
(Met hod of Eval uati on of Adherence between Substrate
and Image Receiving Layer) The inmage receiving | abels
for electrostatically charged |iquid devel opnent
obtained in Exanples 1 and 2 and Conparative Exanple
were eval uated as points for the adherence between

td thesKbstutat @pamek thed iofageSrkciiod (1P Ieyer Usdngoadecuyter
18 to the X-cut tape nethod of JI'S K 5400 (1990)

krlifidg theC Uhlatye redefiinigheayeRgeunpethtedgstiaface) of the
(unprinted surface) of the inmage receiving |abel for

iRl R tresd Bt 1ab&hag e de 1 d €l 6 t HEVEL DDFEShaNgSA CUiquid

as X-shaped scratches crossing at an angle of 30
dARA e AN HalBa H @ s2x L 8REHEG FerHt JHES Xrﬁ,ﬂginboaﬁ R® angle

depth reaching the substrate, and a N chi ban"s

o£8b! & ta*'i‘.‘aehﬁ@gnﬁzé Yk git BP%déhﬂﬁ@kDSuExgcrq the depth

scratches In suc nner that t t ape-ad I Ng

ri] incq%lflhg QEB%EQ\%{MEFSOaH@A (N}.Q:hltﬂ\b]% st %ieitlﬁfgﬁane t\?\’gg was

uniformy ru hh an er aser, ereby tape
=SRR8 S TS ine doh RerRrthdt 8 POkl hsBner, thag tne
e iRty i dEse Soplterli ) Lejar | CoRBncRhg vas
o 52, B5Be, Shlent I SHIRERY! (el e Pbe vas

pol nt Slfyg se:(l).licr]]ct.s’ Iﬁ o(i){)tzs moirnuztee;oiari]fttseri rgh%hg%iglrcggg, one
end of the tape was picked up, and the tape was momentarily
peeled off with its end kept perpendicular to the image
receiving layer. When the tape was peeled off, the sample with
no X-cut peel was given 10 points; and the samples were given
8 points, 6 points, 4 points or 2 points in that order depending
on the degree of X-cut peels; and the sample in which the peeled
part was larger than the X-cut part was given 0 point.
[0028]
(Method of Evaluation of Adherence between Ligquid Toner and
Image Receiving Layer)

Using a black liquid toner for electrostatic charge

development in which the fixing resin is an
ethylene/(meth)acrylic acid resin (Hewlett-Packard's liquid

toner for electrostatic charge development "ElectrolInk Mark

4.0-Black"), the image receiving labels for electrostatically
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on the degree of X-cut peels; and the sanple in which

the peeled part was |larger than the X-cut part was

given 0 point. [0028] (Method of Eval uation of

Adherence between Liquid Toner and |nmage Receiving

Layer) Using a black liquid toner for electrostatic

charge devel opnent in which the fixing resin is an

et hyl ene/ (nmeth)acrylic acid resin (Hew ett-Packard's
cHampead 1itquist deve leipareinto sbaaiinedhdngExdmpdespideahd 2 and

"El ectrolnk Mark 4.0-Black"), the inmage receiving
Cdnipad st ifviy ERbAPILEGEd 188 peahltyd fi&r ebanigesrin€isliathd halftone

devel opnent obtained in Exanples 1 and 2 and
prEaQAr @d Mer dnen@ées ey €291 kY edsf eetsan & piridtedNdE an

hal ftone prints (halftone density 25 %, as set in a
elRdis¥t i1 £l OrAF &aliﬁghhydﬁhéﬁ% entdy¥int system

devel opnent print system (Hew ett-Packard's digital

(HEW IS - PGS WD AQQ A1 phhigRe? "bireBPRB' 2000"), then a

cel I ophane tape was 'stuck™to the printed surface

Nigﬂ¥ﬂ?ﬁié‘Egayggﬁ%ﬁéutg%ﬁgw%gegtgsﬁl P Pﬂegﬁfgntgﬁfgﬁf ace

sticking an p Ing, the reflectl ensity o

1 n ape=s. [ term ' -
urld¥y BLGRPUEIZ0 o SBRAHEK BESR4BY HIBLE! TERERLR! L1 Bcing

Indystries' s .Hand Spectral .Colqr-Di.fferen Met
and B Bl il ne PER 108G Ahass th RE EincFaflophane

was eval.uated based on the densjt retentiveness
CABERRFUS { hAT | oWlFRy 1 THHARIASs] (416t orft | voRREGtTal

U@ = (reflection densjty after .
color-difference meter (Nippon Denshoku Industries’s Handy
Spectral Color-Difference Meter "NF 777CE"); and from the
found data, the adherence was evaluated based on the density

retentiveness shown by the following formula:

Density Retentiveness (%) = (reflection density after

sticking/reflection density before peeling) x 100.

[0029]
[Table 1]
Coating Liquid Adherence Adherence between Liquid
between Toner and Image Receilving
Substrate and Layer
Image Density Retentiveness (%)
Receiving Solid Printing | Halftone
Layer Score in Printing
Evaluation
Example 1 aqueous dispersion of 10 100 97
ethylene/methacrylic
acid resin
Example 2 ammonia-neutralized 6 100 76
aqueous solution of
ethylene/methacrylic
acid resin
Comparative | ammonia-neutralized 0 90 0
Example aqueous solution of
ethylene/acrylic acid
resin
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sticking/reflection density before peeling) x 100.
[0029] [Table 1] Coating Liquid Adherence Adherence
between Liquid between Toner and | nmage Recei vi ng
Substrate and Layer Image Density Retentiveness (%
Receiving Solid Printing Hal ftone Layer Score in
Printing Evaluation Exanple 1 aqueous di spersion of
10 100 97 ethylene/nethacrylic acid resin
[0030F-------- ==

for- - electrostatically - EXaFHe® 213RBA a-de¥eIephmeee 6of
100 76 aqueous sol ution of ethylene/nethacrylic acid

"B D e AR SRSt SR RGP TR rER G i< E88ee
reggixgingr; (?I.Saiy%rz;oa{'ngcv)ﬂ%loeln it was halftone-printed, the density
retentiveness that could be an index of the adherence between
the liquid toner and the image receiving layer was 0 %, and
this confirmed the presence of no adherence between the two.
As opposed to it, the image receiving labels for
electrostatically charged liquid development of Example 1 and
Example 2, for which the constitutive material of the image
receiving layer was an ethylene/methacrylic acid resin, had
high adherence between the substrate and the image receiving
layer; and when they were halftone-printed, the density
retentiveness that could be an index of the adherence between
the liquid toner and the image receiving layer was high, and
this confirmed excellent adherence between the two. The
effect was especially remarkable in Example 1, in which the
coating liquid was prepared by diluting an aqueous dispersion
of an ethylene/methacrylic acid resin obtained by mechanically
forcedly dispersing an ethylene/methacrylic acid resin, with
amixed solvent of water, methyl alcohol and isopropyl alcohol.

From the above results, it is known that using an
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As is obvious from Table 1, the inmage receiving | abel
for electrostatically charged |iquid devel opnent of
Conparative Exanple, for which the constitutive
material of the image receiving | ayer was an
ethyl ene/ acrylic acid resin, was poor in the
adherence between the substrate and the inmge
receiving layer; and when it was hal ftone-printed, the
ethglentymethbenyilienassdiredir asl thbecams t hdetxiwé ndterial
adherence between the liquid toner and the inmage
ofl &€ diméigedré 8y evingsldy e, 8ndughhitie eesfinri®sl dnfle a s1ight
presence of no adherence between the two. As opposed

diEQeirbncbhf?rd:nHWefﬁgféMéﬂﬂckﬁb_ﬂ: %did resin in point of the
el ectrostatically charged |iquid devel opnent of

chEmdeRhe sk AfkukX@nRhg #haKeO tidi aAnkhene@Nsd+ t ¥heVamage
material of the image  receiving layer was an

rebhVi RS RN REM tild Quﬁgltgaﬁzasélrﬂi £t 83t qi PPoAdPEEN L ent .
bet ween the substrate and the 1 nmage receiving |ayer;
and when they were hal ftone-printed, the density
retentiveness that could be an index of the adherence

TNBEHRSAy, hPBrhicird gner and the imge receiving
ayér “was hi gh,”an this confirnmed excel |l ent

[Oggﬁgrence between the two. The effect was especially

rkable in Exanple 1, in which the coating liquid

was epared by di]Jutipg.an_ agueous djspersjon ., of _.an .
ot hy FBRorREeRELPH) hes iratTeefel HRnt tERRLL &) 10 et 1
nmechanically forcedly, dispersing an .
Previgeanctetiffagey | FRCELYHRY eSheeti £ SRS, A GALLY
of water, nethyl alcohol and isopropyl alcohol. = From
chprgedpdiguidsfdpvelopmens apdudn t HeadQiweReHpinglabel for

electrostatically charged liquid development having an image
receiving layer excellent in adherence to liquid toner for
electrostatic charge development and also in adherence to the

substrate.
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et hyl ene/ methacrylic acid resin as the constitutive
material of an image receiving |layer, though the
resin has only a slight difference froman ethyl ene/
acrylic acid resin in point of the chem ca
structure, may nmake the adherence of the image
receiving layer to the substrate and to liquid toner
excel lent. | NDUSTRI AL APPLI CABI LI TY [0031] The
i nvention has industrial cappgMscability in that it
provi des an inmage receiving sheet for

[1¢| echhOBhade GRlded vighpcaedt! et el etensed Hpaeita Byl dhiarged
i mge recelving |label for electrostatically charged

1ikhedi dbHeVShROTE '&thafi%‘é't%ﬁ-lé'éd' FRAvITRS BhVindgé Bfeiving
excel l ent i'n adherence to liquid toner for

1a?le§0tfdl§r¥éﬁ)' by C%ﬂp@%ﬁ.‘i{l%\(GA OEBﬁ@En@ndlﬁiﬁQi | BoAYASHEAGE an

o the strate Al M5 An i'mage receiving
etgg “/fﬂétﬁhéﬁg&%t gtigakd 11‘?% %‘i‘:dleh'sgubxqe surface of a
vel opnment characteri zed having an inmage receiving

s RS Mg L0, |

resin to at |east one
f f bst r.at Th
rﬁ“rgiﬁée:@m‘"ﬁ ﬁ%léssré’[e‘?‘gf%?e%’f 2o e Yo A e et Gl bea
1ighdfl el PRABRT papar etmey R | HIHG T HhAh mef td dbating
di spersion of_an ethylene/nethacryllc aC|d reSJ
llgBt'Lgl quﬂechgnl t);.ng an agqueous dispersion of an

ethylene/methacrylic acid resin obtained by mechanically
forcedly dispersing an ethylene/methacrylic acid resin, with
a mixed solvent comprising water, methyl alcohol and isopropyl
alcohol 1is wused as the coating 1liquid containing an
ethylene/methacrylic acid resin.

[3] The image receiving sheet for electrostatically charged
liquid development as claimed in any of claim 1 or 2, which
is used for electrostatic charge development with a liquid
toner in which the fixing resin is an ethylene/(meth)acrylic
acid resin.

[4] The image receiving sheet for electrostatically charged
liquid development as claimed in any of claims 1 to 3, wherein
the thickness of the image receiving layer is from 0.1 to 5.0
pm.

[5] An image receiving label for electrostatically charged

liquid development characterized in that an adhesive layer and
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forcedly dispersing an ethyl ene/nethacrylic acid
resin, with a mxed solvent conprising water, nethyl
al cohol and isopropyl alcohol is used as the coating
l'iquid containing an ethylene/ nethacrylic acid resin.
[3] The inage receiving sheet for electrostatically
charged |I|iquid developnent as clainmed in any of claim
1 or 2, which is used for electrostatic charge

a GelelageEiner tare hLaftihdtedondr thHatWwosdei henf ithiengdmage
resin is an ethylene/(nmeth)acrylic acid resin. [4]

reaaevhﬂgge SRRl Vifwlr Sheeéct pbseaectaDByat chalrgekd liquid
char ge liquid devel opnent as clainmed in any of

deGkabpheht!idE dnyWe E:Qb&mstlhﬁotf“ Sﬁlﬁéssﬂﬁetd"iethgaiiﬁ)s trate
recei vi ng Iayer is fromO0.1 to I'm [5] An image

thEBEBEVoPHoL 2PE! £ Anelsy ess%teacaiku e8! fifthe it iding
devel opnent ¢ aracterlze in that an adhesive | ayer
la?ﬁg 23 arelease liner are lamnated in that order on
e image receiving sheet for electrostatically
charged liquid devel opnent of any of clains 1 to 4,
on the side of the substrate thereof opposite to the
side coated with the imge receiving |ayer. 24




