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 thapegeaiere¢ehN! 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

ﬂMXhé“ﬁEHE&VENG‘éﬁﬂEfEﬂdﬁwﬁﬁhéfﬁb§T¥%&ééﬁE¥“cﬁﬁRGED LIQUID

productlon of a small nunber but a varlety of prints.

1¥ANEPrH§§%tthEZVEN&egﬁhﬁB”PGﬁ ROSTATICALLY

e ectro ot ograp een speC| I Ca

‘ﬂgy#ﬁﬂﬁﬁdﬁﬂ8¥ﬁkd¥ at e- maki ng step that takes
expense a
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The present invention relates to an image receiving sheet
for electrostatically charged liquid development and an image
receiving label for electrostatically charged liquid
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. 1In
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
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~adherence 2 between a liquid toner and an inage
iseceleorfgoshaticaldy ekuapsferred from the drum 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
isaplastic 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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JP 10-76744 A DI SCLOSURE OF THE | NVENTI ON PROBLEMS
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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
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for electrostatic charge developnment and is excellent

tHeSSubRtragiaerence to the substrate. [0006] The i mage
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,

ng a coating liquid containing an
[§55¥Iene/nethacrylic acid resin to at |east one
u Ace of a substrate followed by drying it. The
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inclaiml, a coating liquid prepared 4 by diluting
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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

I'i quid devel opment stated in claim3 is characterized
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liquid 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 pm.

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 recei\}ing 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 [0007] In the inmage

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
the substrate. Accordingly, using the image receiving

ADUARITAGRS BFeehEOThoENGa0bNY charged liquid

devel opnent of the invention, for exanple, even in
[ dokyone printing, the transferred i mage may be wel |
I xe Further, in case where a coating liquid
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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
Hoelewea) hbewilBgse rcloatiiivg liay eheafol hosihgt Exarep besl, 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 pm nore preferably at nost

1.5 m Wen the nean particle size is nore than 2.0

m then the surface of the inmage receiving |ayer may

e Jthiydleaigthe thiadriyil iicS adide Yiesdhl dsSianaedire obeditned by
receiving |ayer may | ook cloudy owing to diffused

doplo19elra 19y |d i1 ed i me thi€cFY X8 86lMeNtando e case

used for diluting the aqueous dispersion of an
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not have a snooth condition but nmay be roughened, and
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where a coating |iquid 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

aiRidlons | ZEshexsEsNISo50la | @thplemd/methacrylic acid resin
et hyl ene/ methacrylic acid resin, which is in the form

odtadnedd! kaly sahéchaelca&Bl@n aFBPBEalP’ adiRkpeFdlingdr an
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as water, alcohol or the like is used, the intended )
suchaas peodpum aycHitnesaddnofean (g ihylaneinptchagmglic acid

therefore, in the invention, the coating |liquid of the
regpe, 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. 1In 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
[@oample, with an air knife coater, a blade coater, a
reverse roll coater, a gravure coater, a bar coater or

the [polke ané@@i%cﬁ'lhg ,dafll @Hélf?aﬁi?é iglhén{ 319d 3% Yorganic
used. For drying the coating Tiqui applled to the
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mhzg larger than 5.0 m it . is also unfavorable since
[OR& 2101 | ed substrate may have a trouble of bl ocking.

In case where a coatin liquid epar dllutin

an aqﬂ%6u§°6F§B8r§F6H1 MR QﬁfébQi&ﬁqﬁﬁqﬁi §|§yrface of a
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 pum, more preferably from 1.0 to 3.0 pum. 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 pm, 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
doapaiding wayer , infetdiyal hkeohbararidesopaoppardicdiwSisaused,
of the ethylene/nmethacrylic acid resin in the coating
theth flckh 88 oft ke SHhalgCe ©dit ey 1698 1L peefefgblyyrirger
may be roughened, and it is undesirable since the
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di ffused reflection of light thereon. As a concrete
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films such as i cal Ly pal yethyl ene tereghthalate
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pol yester filmnmay have excell ent adherence to an
cPregetpeRmd Hpen by dhegienils meneiened an example of forming

an image receiving layer having a thickness of from 1.0 to 3.0

a

um, using an ethylene/methacrylic acid resin having a mean
particle size of from 0.5 to 0.9 pm.
[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

11



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 m nore
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adherence between the substrate and an i mage receiving

dNFisidlf wabst I ah&tARY BecBheteanad ifs¥proPpyAnaicohol is
treatnment, flane treatnent or the |like. An anchor

) | ke ‘Eﬁ??{ghéjsggo%atﬂwls\(ﬁ%ﬁa L9Nprake2abYy! from 10

resin or the e may be provi on the substrate,

n n inmage. receiyvin ayger e far h .
1%’nc 0or ”E“oa@°F%y%F?¥?’6%'i55¥ %“q?yrpag:é) rzgc? gﬁl\?' ) ngllg%%ee proving
Qr ectrostati.call har |, qui evel t -

1{ (<) a“:al'xe%:t nce %et%cﬁf%:/ etgmel dstr.lat aqldd a\{'x oﬁéj J:r‘ré;(gelv:mg

e I nvention, pro n e manner as a

Ve EEa P DR g BN oe) PESPRF R o SR e g treatment
|.am natin an adq sive layer and _ a releasi liner in

flrae BFS@?‘“‘SHH% tEkEe AN ARFRAILSORAt LAY Rk EYIPTising
opposite to the surface coated, with_ the inmage .

3 ReLYSF RET IRRRIM . PORBTY Hife T8§ABIT $heol o Ja%t beLxdeided
adhesive layer may be any of an enul sion-type, a
ogofkhensubspEabe . ARG e dmAgeeFecpdying 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
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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 pm nore preferably

ddmesikfe tRay4Bepnasdhen pherfeitabigesstHd thecrfleesi \WE the
| ayer is less than 5 pm then the adhesi on power may

Shd M NiaGle@Nli s PHEm IR GBD%IE,SFME & Peddty ifromS15 to

al so unfavorable since the ad ive nmay protrude out
40 E&V._ fRaoh “t‘;}bé R AR B £ ﬁﬂéradr;égix?é(?%?e% is?less than
adhesi ve may be applied on the surface of & substrate,
413419 ok Bhie Ll ngoaher e H@E wh
Rl P tp@n' Bhs"aff8kTop Rohlr maPTHE 1nBuELFo gt £/ bGE when
i.ner. i m nat.ed .on.the thus=for g dhesive, |l a .
ridsds By g e adgst e ifrapbraiLs TR EneUesive
I ically.,ch d 1iguj . e
oBEOPRLRL iR, VeSERAAA Bl donRISLOPTSL  Bheeame.
| iguid devel o nt | so, be prqoduced_by applyin .
a Mbireiys Bt bprpeled 08 the urdrgser 3 ARPSETatRe using
use.of a knife coater, a roll cqater or the g'ke
o K828, GPRESF: 2 T broR P it P PASEF, OEnbhs Like, and
lam nating the _thus-forned adhesive |ayer onto the
thept dtema¥ PReATHBd: FREECBPposh e 1]PS] Hlng Tyl § Nakitated
coated with an image receiving layer. This production
°ﬁeFﬁ6dtP§Sf59§m&§IQQQQQiyqi%?ﬂ%ﬁﬂiﬁﬁ?qqpﬁI$§Wﬂﬂﬂrﬁ? image
step of form ng the adhesive | ayer does not cause
rggﬁagéngo label for electrostatically charged liquid
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
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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

pged - b@éledaagezmaté\éptpsﬁeﬁl f igaakkyndefddipsk bPe any other

thickness of the release |liner may be generally from

RARHE qaﬁﬁlate[ﬁgﬁéf WHien! 'éq%eglé&é@raﬁeht such as
el ectrostatic charge devel opment, which is applied to

418 doiRIPalseee Vi ngﬁﬂmtnef-%nt%mwgost atdxca' | ylong chain

charged Iqu|d devel opment of thé I nvention
@éﬂl |
pr péreg@aby ?lgﬁe?glsggsé cof an? %%%aua%%tt%ﬁ’kness
pal g o t
B A0 PG LIS SR 98 0 IR o o,

[ gg%rolling el ectric properties, in a carrler ['iquid.
P ] The colorant i ncl udes known pignEnts and dyes

her et as the colorant in i ton r for
o oot The CiqiiE hiter Moo ahephnetar bp Whanes deveinnpent.

el | ow, ben2|d|ne yeIIo benzi di ne or ange, fast red,
"%ELPPI | &ﬁt : oco‘g}beer image receiving sheet ' for

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
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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
ESve NPT, ERBr SEXARPES ACTdHd il 4 GiRPOIE¥hs such as
pol yacrylic acid, polyethylene

g 8RS {:‘}f‘éﬁé{ héérﬁ‘fié' a%‘iﬁoéd(ﬁﬁymezpoblﬁﬂ&ﬁﬁfbiﬂ@: acid,

pol'yester, polyuret ane, pol yam de: and these

éﬁ%&t@&y‘a%‘?{e Si n%léf;}@_.erfés/ (t,,{zquﬁ) drhUles. ca%r?d/ copolymer,

cryllc acl means "acryli c aci

ﬁnﬁ%% clg‘:ﬁw n l eg?gfbiﬁﬁe‘fl&‘{ros a’t% y e é?é%éhﬁ]ese

gf]’hy? 3&%?1(%@57%8599?8 Feph Bl '991‘565&7' o Qi) s
n t t t t
2a S AR oy SAC AR Rt ok BEtRRPERbIG Agid . The

Qlelc acid, stearic. acid, netal salts of
f%Eﬂngslf&ﬁ’ﬁht%%V%%‘?ﬂr%nifer &her dmags srecehvigg sheet for
E ox yethyl ated al kyl am ne, oils and fats such as

Ert HﬁﬁatFFﬁééé!oClEﬂJF ged éFﬁVFM%W%%P‘F%F] &f thgdmvention
aC|d esters of polyal cohols and others that have
1ﬁeﬁ§tGFBYéenﬁééﬁeGgéécayléccﬁﬁigerééhﬂroIIing agent
for liquid toner for electrostatic charge
[aegdlopnent.

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 0il, 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
EXmpe.Recei ving | abel for electrostatically charged
l'iquid devel opnent of the invention are described
wd2s ¥y ef erence Exanpl es and Conparative Exanpl es;
however, the invention should not be |imted to the

fo'|@Né%i,E¥?@p&ﬁ§?ﬁ£?Qgé viﬁ?agﬁé t lfof e POLERYStatically

di spersion of an et enefnet acrylic acid resin
S e S e e e
B T o P W0 P 081 BpHERR APEREC e son
\Was %jlu;eg Hith'% m xe Eolgent of éer/n tq¥l ative
“U ol abaopyt o chRPEPRCE BERPFE oot By

[ 24 [ 16 [
BRUR 557 oaPReLEF T b iRt o TS Bou ByA G i LR REAh the

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
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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 pm (Toray's trade name: PET50 T-60), using a
gravure coater, and dried at 110C, thereby producing
an i mage receiving sheet for electrostatically
charged |iquid devel opnment having a 2.0 mthick imge
d eSROYtRY sud¥@ke , Thehd NBgCeFe@IIWA)] 1By ekrBadpateney was
snoot h surface, and after dried, its transparency was
eAllediit,. Next, an adhesive prepared by adding 3
parts by weight of a crosslinking agent (N ppon

Pol yurgthangy| Qéﬂﬁéix‘/ spfé@aifed RRqdPOB2hELES 5P weight

100 parts by m5|g an acry i C adhe3|ve (Toyo

02%% %Tflad(‘#ﬁi %gace 02] ease %g&%?ﬁ?i?%fy s trade

aﬁaeaégr“lg@é L )sz?pﬂ{(? sag\é sct%?‘H_eQ% tthgg Sﬂ §§§19E adhesive

ssine paper h|cone f
90
@E» &8& @Pn:?§°§ﬁ£ﬁntg hohRg agtfﬁ%we err%'?y*z HEN-f00) was
30 .
i E°|'§V‘e?‘1%ifﬁ8iee%a‘q‘ﬂ1€e dnee: (Rred aorelgpse Liner
release liner was | am nated on the inagg‘rece|V|n

PIRBATrefdY epatipgsiha FERFAGefapRAS PP RARPT With silicone
developnent on the side of the substrate thereof
(bpptsrct' s tradenamedSR-o3K Bdusi.t havieg iantlgbckreess Wingo um) ,
| ayer, thereby producing an inmage receiving |abel for
ugliagt aceeht ieeater cHay ga¢h aguanngsvehabrgre dry thickness

thereof could be 30 pm, 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
PlcRAingd1iddia. copding tHil icbatisighgititia &ndtingdthe same
liquid and in the sane manner as in Exanple 1, an

nldF@S I 86ei ¥ NEx&hRAle f O oh el aﬁ:b@éhlvinghaéﬁéét for
i quid devel opnent and an i nage receiving |abel for

AleRGiortadtiicaahly Ghardrd iitg.\‘idj ASGYEPRERDT aflfl tali'le image

|nvent|on mere pr oduced. Conparative Exanpl e:

St hq1 fg?}{%f al ¢ged éﬂHS@H?gﬁQHEAEE of cﬁ%rged liquid

yl'ic acid resin um t ono
I r i kthen dlluted Wi th
de%Hb§§e§gl3%n?ﬂ%flﬂag§tl A %3% F@gﬁg? ‘i sopropyl
[%ba ﬁ inaratio of 60 parts by weight/24 parts by
§ t/ 16 parts by wei ght so as to have a resin solid

by wei ght, thereby preparing a
nggFFﬁ 1VFq§F |ng this coating liquid and in the
same _manner as in Example 1, an inmage receivi.n shegt
for BPectdNAI]-IQYYF d PEYEPYS ded

an i mage
ethylemga/ 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 solid 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 1label 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

tidieheURstaat aped thdthdbd BEJISIS K Sa00(g domyer , ugiagrdicgtter
18 to the X-cut tape nethod of JI'S K 5400 (1990) .

Kesifey aheUtimege kBckeévih elayage(ﬁleﬁﬂﬂt@@ $@yfdce) of the
(unprinted surface) of t | mage receiving | abel for

iflaRfe TRHAN TR IDavearedzd él&ﬂ&st@ﬁ:‘i@ 'iﬁ'ﬂhé&?iad: Utiquid

as X-shaped scratches crossing at an angl e

dé%@l%%eﬁ‘&dvﬁgé\e ad % %&@Ec&gggﬁb‘s )ﬁé’% :Lﬁg? dth&n angle

depth™ reac |ng e substrate

o%ekb%{}f;a&eest aRa t“ién{ﬂ% 4‘6Ir 5%9—%& to the depth

scratc Es inosuch & nner
50 I Lh

%‘ Lge lg%)gvm %?1 aagraergggf:h&vﬁereb{:/g%ﬁ%g?ane J?Na%e was
tuck., | ft

%Pngkfﬂgﬁ f’?er%%ér}&QQFWPhﬁcaﬁ"%ﬂaaﬁba BioSonng that the

t f f th jt k
epBBaeHRPCand, oot AbutAabe ahetti 90 P g W e vas
tape was peeled off, the sanple with_  no_X-cut peel
u%§°§$"3‘¥n H‘EPW t"%‘*t n8Mt HRF 22/ eg’hkﬁ!;;re@ygl Tr@ﬁ gape was

points, 6 points, 4 points or 2 points in that order
Cg@BéﬁHpﬂ@ stuck. In 1 or 2 minutes after the sticking, 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 Liquid 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 "ElectroInk 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
dhaidled 1tigaed Hevetbpmbh®sbBtatnédaigcEdemplOPnErdnd 2 and
"El ectrolnk Mark 4.0-Black"), the inmage receiving

donprirathive Btanh1oNetd pAihved ¥IrCEHEI f@Printy 8nd halftone
devel opnent obtained in Exanples 1 and 2 and

pEARRA" Thaie tohtRleh 8 e 2 i) edhd Obe£08hdaPbirihtedN&f an
hal ftone prints (halftone density 25 %, as set in a

eg'&:@?:%tgftiéﬁlllglt %ﬁf&r%%datj(@vé{d/ &Mgﬁgﬁﬁhgugknt system

evel opnent pr system ett-Pac igita
(BEbErRACRaRa 'S AUTehs PEFRRE HERea 000 ) then
NgPThef s Rnthpiant, s BPE S ARK o A In i Jrifeace
abiEE (3 4p30cor g0 NF rad ohed AEREd B BAbA- pohgiy stidning
ok BLLe5e 1 Rr SP 2l S L PS5 opnane
was eval uated based on the density _ retentiveness

tapenAtBGKt he@F BRI oWWA§ f oRREREMIPRAS| t Y1RBt en vefRSStral

(%9 = (reflection density 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 Ligquid
between Toner and Image Receiving
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 | ammonlia-neutralized 0 90 [+]
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 Exanple 2
ia-neutralized 6 100 76 aqueous sol ution of
et hyl ene/methacrylic acid resin Conparative

anmonipd- ReULH%1 bagdsPoROrdn1 EXAME e Sred i) 1abel
of ethylene/acrylic aci resin 20 [0030] As is

d
f‘g}‘é'cfé%%%gﬁ% ﬁ“i@a%ar ghks?gea r Cﬁiﬁ’ld‘g hé@@hopfneﬁt of
ge urd devel opnent of
Comparative Example, for which the constitutive material of
the image receiving layer was an ethylene/acrylic acid resin,
was poor in the adherence between the substrate and the image
receiving layer; and when 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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Conpar ative Exanple, for which the constitutive
material of the inage receiving |ayer was an
et hyl ene/ acrylic acid resin, was poor in the
adherence between the substrate and the image
receiving |layer; and when it was hal ftone-printed, the
density retentiveness that could be an index of the
adherence between the liquid toner and the inage
shydienegnd thaorydds 6cisl peslin tds theondnshitiuthee material
presence of no adherence between the two. As opposed
dfoantimddee recedeingckhayemng thabghsti@resin has only a slight
el ectrostatically charged liquid devel opnent of
defdienck Ahdm d&iketthyeede/a6tyMc T id &esdnsin tpatiinteof the
material of the image receiving layer was an
cichiilcane/ sefhieetye | Cma¢i thdkesi fhe hadhete@ifteadhEr €hee image
bet ween the substrate and the i nage receiving |ayer;
TG WY 1Apyr W endaubkeratirddy ed 1idifi dlebhkklexcellent.
retentiveness that could be an index of the adherence
between the liquid toner and the inmage receiving
| ayer was high, and this confirmed excellent
wo. The effect was especially

Iﬁggg?ﬁﬁgﬁe |nWE§RB&F%T , In which the coating liquid

2 qrepared by dllutlng an aqueous di spersion of an

thyl'ene/ met hacrylic acid resin obtalned by

h | di
zfﬁyf‘e e e L S L
th | coho] d hql Fr
S R LSO A TR UL TN L
et h Iene/nethacr¥llc acid resin as the constitutive

charapf of 1a81dade %@@m%*eem@ 1BAGe RafsighiRghdabel for

resin has onIX a sli
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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difference froman ethylene/ acrylic acid resin in
point of the chem cal structure, may nmake the
adherence of the inage receiving |ayer to the
substrate and to liquid toner excellent. | NDUSTRI AL
APPLI CABI LI TY [0031] The invention has industri al
applicability in that it provides an inmage receiving
sheet for electrostatically charged liquid

devel opnment and an i mage raiegiMg ng | abel for

el ectrostatically charged |liquid devel opnent having an
[17age An enagei hgce Bytig et €6k éledtihésEatEcaDly charged
liquid toner for electrostatic charge devel opnment and

1Al d devdhepmesie dHartditersided btitavdg @n Al iege [ddceiving

i mge receiving sheet for electrostatically charged

lay@iH O Shawed OBW@pﬂ%rﬁ_ﬁtér %ﬁéhmg hevdninga aﬁoh%ﬁﬁé_ng an

receiving layer forned by applying a coating |iqui

e‘%%'i%tléh@'/ﬂn%tﬁ'&cr? r131:| SEE& %é‘fx? g 'a;”to %'a@tIr BkNshPrdte of a

| east one surf Sstrate y drying

'ulbst%]te-r%%llmﬁ Bﬁg?g&gﬂg gheet for

ectrostatlcally C liguid developnent as

[%l)} a:j I”FHFI ﬂ'na%en r g&g% Gse%eei? f%g‘aéi ngiér QH{; :‘i'cgif{? %heaq:‘ged

per Si
155k eg??égﬁ%ha%@‘f#%ii?n LA "E Meretn o coating
XML GRS TR aé“ﬁg@p§zw S50 B 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 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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al cohol is used as the coating liquid containing an

et hyl ene/ nethacrylic acid resin. [3] The inmage

recei ving sheet for electrostatically charged 1liquid
devel opment as clainmed in any of claiml or 2, which

Is used for electrostatic charge devel opnment with a
liquid toner in which the fixing resin is an

et hyl ene/ (nmeth)acrylic acid resin. [4] The inmage
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devel opment as clainmed in any of clains 1 to 3,

neiviifg t ehddt ckfess eletbfostAPECAELRI Vicharigeder lisruid
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recei ving sheet for electrostatically charged Tiquid
1q?g§[opnent of any of clainms 1 to 4, on the side of

the substrate thereof opposite to the side coated

wWth the image receiving layer. 24
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