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DESCRI PTI ON FI NE PARTI CLES AND METHOD OF PRODUCI NG
THEREOF, FI NE PARTI CLE DI SPERSI ON LI QUI D, AND | MAGE

wOR@RLZSESIVEDI UM AND | MAGE DI SPLAY APPARATUS Tertmirads/016171

Field The present invention relates to fine particles

that can be applied oretic particles for

an i mage di spl ay mdbmm@%t hod of producing

thereof, a fine particle dispersion_| iaui d, and an

| FRYE BABAIG). B ANIhMBT HAD QHRRGDICEY G REQF, FINE
Background Art Conventionally, CRTs and liquid crystal
diBARAYELEaDES BERSION A.1QIID, ANBYIMAGE THISPIIAY MEDIUM
i mges such as characters, static inages, and noving

i mages. These ANBTAIASESDESPLANSAPRUADERY Y di splay

digital data and rewite the data. However, these
appar at uses have various drawbacks. For exanple, it is
a hard work to always carry such apparatuses. In

addj tion, seeing such a display apparatus for a |ong
geehegal Figldcauses eye fatigue. Further, when power of
such di splay apparatus is turned off, the inages are

not di $hegresent/inwention reheteacsd €ine prrtilad thaticandRsapplied
are distributed or stored as a literature, they are

£y BletBlophot&FOpARTIBY fér £ 1hEE d¥p18y RARELNEHE Y nethod of

producing thereof, a fine particle dispersion liquid, and an image display

medium and an image display apparatus.

Background Art

Conventionally, CRTs and liquid crystal displays have been used
as display terminals for images such as characters, static images, and
moving images. These apparatuses can instantaneously display digital
data and rewrite the data. However, these apparatuses have various
drawbaéks. For example, it is a hard work to always carry such
apparatuses. In addition, seeing such a display apparatus for a long
period time causes eye fatigue. Further, when power of such display
apparatus is turned off, the images are not displayed.

When the characters or static images are distributed or stored as
a literature, they are typically recorded by a printer on a paper medium.
This paper medium has been used widely as a so-called hard copy. This

hard copy is easier to read than those in display apparatuses, the degree
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Thi s paper nmedi um has been used wi dely as a so-call ed
hard copy. This hard copy is easier to read than those

WO modiosi3bay appar at uses, the degreeof eye fatiPCUBIF05/016171

much less and it can be read by free posture. Further,

har i es. have characteristic i ¢ch can be free
EgFY‘? ec’:fu@élcbﬁe?q Hefaghpe r ¥3¥ ©¢ PO HESpi es d

have a_problemin vi_ew of materi al saving_such that it
requi r Frtharh baad eepign havest ehagasterditipw eanibe freely
recycled after they are used. Therefore, a need for a

paRgéd bedtuseartightileplet. s (Hiewevad hafldvpsedRBEVe a problem in
i ncreased whi ch can have bot h advant ages of displ ay

SRR o F RS A A0 0 R e

gLstab% hol e t ri.c I uid cr taI, an el ectrochromc
LSRRSHT & degwrg &bEXPé?“ﬁ ienent, etc. have been
proposed, which are a reflection type and can di spl ay
high ¢ a‘hter@fgre,umag@tfqrra papér like rewritehisr dilspldyi medagmzhas
di spl ay nedium Anong them apparatuses using an

bbes ificehss®whicle banbake havle adoadtatiesf Aisplddldppa@stuses
and | ow power consunption while display operation (See

R sl O ey PR RS aptaR
#ﬁb%‘%eafl%lpa yiher.d Preiascaek a&éngswav' a0
di spersion nmedi um of the col ored di spersion nedlun1|s
tlactraghbemwedamentaind ah elactrophareine eleneent; etiehaveheen

el ectrophoretic particles (hereinafter, nay
proposed, which are a reflection type and can display high contrast

images in addition to memorablility as a display medium.

Among them, apparatuses using an electrophoretic element have
good display qualities and low power consumption while display operation
(See Patent literatures 1 and 2). In such electrophoretic display medium,
a dispersion liquid dispersed a plurality of electrophoretic particles
having a color in which color is different from a color of a dispersion
medium of the colored dispersion medium is filled between a pair of
transparent electrodes. The electrophoretic particles (hereinafter, may
be called “migration particle”) have electric charge on a surface of the
dispersion medium.

When a voltage having a polarity opposite to the charge of the
electrophoretic particles is applied to one of the transparent electrodes, a

color of the particles is observed by deposition of the particles on the
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be called "mgration particle") have el ectric charge
on a surface of the dispersion nedium Wen a voltage

whaniegssa3 pol arity opposite to the charge of tPeT/JP2005/016171

el ectrophoretic particles is applied to one of the

transparent, el ectrodes,, a col or of. the ticles i
Wﬁ%s}ea%fa@% E v oghgapY Fhes g ohfpee having the

t hetransparent el ectrodes. To the contrary, when a |
samep@ahisy as dhe khargmef thel electrgpheretiveparticleseisofpplied, the
el ectropheretic particles is applied, the particles

paysicles ek tdwarid thestpanspireal @lddtaste off thelppopiteside so
side, so that the color of the dispersing nmediumis

e . - i | .
SN0t DERYisb BRI PRARRAGAD Qe aR (PUfhy the images
requi red to have an optical property such as white or
EﬁPg’leégsﬂ\*atVﬁHf espect to display state or non-display
state, and a good el ectrostatic property for quick

r espondaereform\fer the alectropbotetieparticles afé e¢qinrgdribmpave an
the particles which have a white col or showi ng a
vhtitENSopesticsudSadwihdfResr calbrddwitharispedt @dEBplaSUthte or
as a titanium oxide which has a high |1 ght- scattering

%B%&ﬁlei%%ﬂa%apee Whdi? ggo& 8113‘6%%%&\!%@&%er 3@ g"S‘:‘HHP% g@%&r}h&e to

s“have’been tGised as they are or
addi tjive such.as a particle, dispersing agent_t
PP PUFRAe plsRtls feld'; (4mongibeartteieebishiave &

are usually not conplete insulators and a vol une
mastescolor showinganthitenasssuchizs 4 papémtagy inoTgamsic figment
the outside electric filed region in the

shel hé APfigd Ukt oghide B Ri¢h Hhs a high light- scattering ability has
been used conventionally. These inorganic pigments have been used as
they are or by adding an additive such as a particle dispersing agent to
improve dispersion stability. However, these pigments are usually not
complete insulators and a volume resistivity is smaller than the insulator.
Thus, in the outside electric filed region in the electrophoretic display, a
good migration is difficult along in a direction of the electric field.
Particularly, stability for repeatedly switching the display is inferior.
Further, there is a problem of display memory in that the display state is
changing with time because a specific gravity is remarkably big compared
to the dispersion medium, precipitation cannot be prevented. While, in
view of insulation and specific gravity as for charging particles, various

types of polymer particles are preferable. Many of them migrate very

well with respect to the outside electric field. However, among
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good migration is difficult along in a direction of
the electric field. Particularly, stability for

wo epeadAs y switching the display is inferior.PEniR20es016171

there is a problemof display nenory in that the

di splay state is changin i th ti be se a.specific
gomntionad DoBrmPEBTYsr oY B saloset PETLAES ASRE &1 on
medi um precipitation cannot be prevented. Wile, in
vatesfacforyeptiical poopextyl as desnlay anafieandls yege nogseen.
charging particles, various types of polyner particles

are prebentibiethdihovediwd emafidg) Patentdityrawirk had
respect to the outside electric field. However,

i O I ' i r .
BERRRERIY TRk A PR AR pRAhLE bt UAEXER HYIRR fusion
di ay materials re not seen. To satisfy the above
03 HrieRatndings oHOWS eBr i ORE Cast AT o W be e
pi gnent and a pol yner being conpl exed by heat fusion
thedpartnde pngl heddispersiowmesliumi aret dtscoiasidenticappldtélycand
gravity between the particle and the di spersion nmedi um

AhePth&RIiB Gl i@ifa i fhelyygrndidgby Eﬁhd‘i:h%f €Thé lérger
limtation in finely-grinding by grinding. The | arger

L L e S e

oretic er eby
}z@ere's a.proble .dis ftching s

{ mi ay.s &f ed.. .

Ftuvphoretifedisplmemediumy therehinihere s, pxoRlsPhinydisglay
the polymer, it may exist on the surface in a certain
seifiching Spemdef dfuthehdhe pogmens isnot completedyt gonitained in
charging the particles. The above problemis not fully
tIes pbNaskratt A§ dXifSANthSt@Bee in a certain degree. Therefore,
there occurs non-uniformity in charging the particles.

The above problem is not fully resolved at the present stage.

Patent Literature 1: Japanese Patent Application Laid-Open (JP-A)
No. 05-173194

Patent Literature 2: Japanese Patent (JP-B) No. 2612472

Patent Literature 3: Japanese Patent Application Laid-Open (JP-A)

No. 48-31097

Disclosure of Invention

It 1s an object of the present invention to provide white colored
fine particles with high white reflectance and non-precipitation in the
dispersion medium compared to inorganic white pigments and a method

of producing the fine particles, an image display medium and an image
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Patent Literature 1: Japanese Patent Application
Lai d- OQpen (JP-A) No. 05 173194 Patent Literature 2 -

wd apanesss Pat ent (JP-B) No. 2612472 Patent LitRCHIR2065/B6171
Japanese Patent Application Laid- Cpen (JP-A) No.

1097 Di scl osure. I.nventi is an qbject of.
?ﬁ’ égeﬂfaﬁ%mﬁas{%hlﬁﬁ%ws %.p@eele 8rdexge emin
particles with high white refl ectance and

dosplay eviporabilinusmgt the abieyeding partide$.um conpared to
i norganic white pigments and a nethod of producing the

fine paftraheSnvéstigdRaLbithe pa¥sdiRdhvenfRdoRBolving the
i mgedi spl ay apparatus with high whiteness |ike a

e U R L SRR

Ine parti I 'nves t he
present inventor for soIV|n ove pro
Hispepsen medivan tshﬁ‘i"st"h]élt%‘?%sés ﬁgﬁ Bewaemg 1S dlﬂjused by a
di spersi on nedi um shows whiteness is that because
diffgrenics ofiafrefimetivbyndexibéfveeaantte disparsief maedinnweand the
i ndex between the dispersion nediumand the particle.

phstidegr qRel dga-@é iebareRBidnOol R ikl es s hefrefiRtive

refracti ve i ndex between the both. When the difference

érl;]%exthﬁe | ef r boethI n%ﬁer? %ﬁ(‘%"?ﬁﬂ‘m{/\%g? gi’ %19 gﬁ?&we {jr{(ﬂzm

¥ | ar ger ret
becones h| her to look |ike a_ paper. venti opal |
bpmeﬁrum%g}swﬂag mediyy anddhe partigle 18ﬂaé&eraﬁ ﬂ%lg’ce
been used as a white
reflection becomes higher to look like a paper. Conventionally, a

titanium oxide has a large refractive index and has been used as a white
electrophertic particle accordingly. On the other hand, even a
polystylene which has a high refractive index among polymer particles
has a refractive index of 1.58. Thus, it was not possible to realize a
sufficient light scattering.

Therefore, after investigated the above problems, the present
invention has been made to solve the above problems by using fine
particles containing a compound having a naphthalene skeleton which
has a high refractive index as a white electrophoretic particle, thereby
improving a strength of the light scattering more than ever. For
example, 2-vinyl naphthalene has a refractive index of 1.69 which is
extremely large among organic materials. Its polymer, a polyvinyl
naphthalene also has a high refractive index and the scattering becomes

stronger. As a result, the white refractive index which was not made
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el ectrophertic particle accordingly. On the other
hand, even a pol ystyl ene which has a high refractive

WO padex2BRONG pol yner particles has a refracti vECT/oRMONG/016171

of 1.58. Thus, it was not possible to realize a
suff.igient light scattering. Therefgre, aft ) :
rviibf §lenahP HisadiBosod os it el fn Beitaingd itk an
has been made to saolve the above praoblenms by usin o
prganipaatesiads toadditiomdnyiewm emrleetaia prpparty, charging is
napht hal ene skel eton which has a high refractive index

gboddubitd good entlapioar e Maerepact, iasl an elchtrophyrétigpparidlg, its
a strength of the Iight scattering nore than ever. For

g . . - i yl . q . B I 1
FRERIR R R RO EEE A ST theie by dtR gy to
Its.pol yner, ol yvi nyl. . ht hal en | so, has hi gh .
PEFGiBRElS, @nd- Fekersion FYbiLBLY ehadhg WBEB ALY Sratadp image
As a result, the white refractive index which was not
despdao s leimpent, Whisrfound it cambegontibute tunprstveudisplaycan
be attained with an organic material. In addition, in
wigtoeibity.el ectric property, charging is good due to
good insul ation. Mreover, as an el ectrophoretic

parti Clrﬁle gr{gﬁ% . i%{v%hjcigg ik $ag@Pln thkAbSve tfﬁl(ﬁﬁgg g iéﬁe

gravity ereby not easily to préeciprt

and di spersion stabili i S od, Wien jt is used

Brese J0ventop Ay Beans td soive 18 ahognaroblemsaticas follows.
contribute to inprove display nenorability. The

pr esenThe dinenpadicles obihecpiresent invesitipnecdmprise gpdbymer of a
t he

compound expressed by the following formula (1).

(R)n

Structural Formula (1)

In the above formula (1), R represents a hydrogen atom, a halogen
atom, an alkyl group or an alkenyl group and “m” represents an integer of
1 to 10 and at least one of R represents the alkenyl group.

According to the fine particles of the present invention, by
including at least the polymer of the compound expressed in the above
formula (1), the fine particles having a high refractive index and a strong
scattering can be obtained.

In the fine particles of the present invention, the compound

6
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present inventor and neans to sol ve the above problens
are as follows. The fine particles of the present

WO pveeisen conprise a pol yner of a conpound expCEIE®05/016171

by the following fornula (I). Structural Fornula (I)

In the abo formul.a (1),, R represents a hydrogen
SRBiASSad R By aRO Ditrhall G PRIFEANY o aapeat Rengpmpound
group and "' represents an integer of 1 to 10 and at
exprassed eitder FthfglprfeHewmg faranwlakd8hyt (4 oup. Accor di ng
to the fine particles of the present invention, by

i ncl udi ng at <\ east the polyner of the conpound

expressed in thye above forrmula (1), the fine particles
havi ng a high nefractive index and a strong scattering
can be obt ai i

i nventi on, ihe éO'oounde‘pressed in the above formul a
(1) is pref i an aspect of a conpound expressed
either by tRe fq ormula (3) or (4). Structura

oW NQ
Formula (3) S cturor mul a (4)Stractdial #Foewmaila (3)
formulas (3) and (4), a naphthal ene ring nay be
substituted by at | east one of an al kyl group having
car bon nunber of to 12 and a hal ogen atom
Preferably, the Fk e particles of the present
i nvention include an aspect including a macroner, an
aspect that the ggCreger is a silicone

P

Structural Formula (4)

In the above formulas (3) and (4), a naphthalene ring may be
substituted by at least one of an alkyl group having carbon number of 1 to
12 and a halogen atom.

Preferably, the fine particles of the present invention include an
aspect including a macromer, an aspect that the macromer is a silicone
macromer expressed by the following formula (2), and an aspect that the
fine particles are eletrophoretic particles for an image display medium.
As a result, according to the present invention, the fine particles can be
obtained, which disperse stably in a non-polar organic solvent, the

particle diameter is small and scattering strength is high.
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macr oner expressed by the followng fornmula (2), and
an aspect that the fine particles are eletrophoretic

w@arobioedses for an inmage display nmedium As a reST/IR2005/016171

according to the present invention, the fine particles

can be obtained, which disperse stably in a non-polar

P
or a nethyl group. Rl represénts a \hydr ogen/at pm or
an al kyl group having carbon fitber CHst 0 /44 CHy
represents natural nunmber and "x" represents an
integer of 1 to 3. A nethod of pr ' [
particles of the present inventiéﬁgﬁg%ﬁ%%g§§¥%9%?%b
fine particles by poly i.zi ng the conpound expressed
ei t her ﬁb§/h% ABOYS qrawlﬁgsi c}flrﬁﬂpagse(réf Tog¢n atom or a
According to the nethod of producing the fine .
peethikgmaipof Riheepresertsta hpdegenoatont beahialkybgrouipchasng
Wth [ ess non-uniformty in a particle dianeter and

BAddnSE@hber b Y 614 eNUEdpreddntaAlLSChhidly a@ltar ned.
Structural Formula (3) Structural Fornula (4)In the

4), ht hal [ b
EaReBeo G iBetys Z885 00 O "ah al Kyl or oup-havi ng.

carbon numher. of 1 to, 12 and a hal.ogen_atom Accqording
to theAr%tr;tomﬂi prodyging the bne partielepof Phe praseaf tpygntion

organi c sol veéft, the particl e@anmet ér Gl snwml | CHad

scatterin%_gi eng}h S E&Ph.sﬂyucturallFornu a {2) In

the aboVECFor®m¥Q@)—(RHz0epbise? Sityd© Izt
f

includes forming fine particles by polymerizing the compound expressed
either by the following formulas (3) and (4). According to the method of
producing the fine particles of the present invention, the fine particles
with less non-uniformity in a pérticle diameter and high scattering

strength can be effectively obtained.

N

Structural Formula (3)

Structural Formula (4)
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present invention, polynerization is conducted in a
sol vent in which a conpound expressed by a formula is

wa@eloalobsss3 Pref er abl e aspects are that an aspecPCDiP2005/016171

depositing particles of insoluble polynmer in the

sol ven spe ch sol v s non- pol a

or gani ]2“ 9@?1‘(3 foamtﬁ%%@)t Ib‘i (‘gdall’f?gﬁ’(ti?é eRgdoraEray gﬁd

an aspect in which the macromer is a silicone nmacroner
sulmtéssed byyattlbastf @id ofimglkydrgrohp haXing Sarhesnt nmmber of 1 to
Formula (2) In the above fornmula (2), Rl represents a

Y dnAGe RaRigeM tond Methyl group. R1' represents a
hydr ogen atom or an aI kyI group havi ng car bon nunber

oot esBrirdile 16, AR BRNE o pRRLHIS, (RLERE ﬁ%“’?les%f the

di spersion liquid of the present inventio

PFRsent pRventien, g&lymerlégtlep 1§ ﬁ%nﬁ%\l%t@ér}fl 3 @‘ﬁ’tﬂi thg‘iqé‘ a

di spersed in a non-polar organic solvent. According to
tdrepbune epprdssed bydi fprendads sbluple.d Bfefeiablpraepects are that
i nvention, excellent effects that |ight

§ﬁ 3spBét agfetpbgﬁmglggftlém oPAdol ehle §)oﬂ§5mei' @b tB&dolvent, an

|sperS|on St abi | y in the non-polar organlc solvent

ect £ 38 r}}lgﬁ thé 'é%fv%ﬁlor S PBﬁeﬂdﬁ&PF agjaxﬁé‘é&lb 'n%‘ x{ a8 e&%' g

el'ectrop
the flne particle dispersion I| f the present
adding themacoraner, and 3 pepect 1f1wgb1 gﬁgﬁmécr@ne%alﬁgaesﬂwone
control agent, and a non-polar organic solvent is
ﬂlas:smh'eedxprerd;ysed bathedoHowing forenilad8).or fromthe fine

Ry CH, c|:H3 CH3
H,.C—C—C0O0—(C,H,,)—Si—0 Si—O Si—R,'
CH, lH3 , CHs

Structural Formula (2)
In the above formula (2), R; represents a hydrogen atom or a
methyl group. R; represents a hydrogen atom or an alkyl group having

[43 ”

carbon number of 1 to 4. “n” represents a natural number and “x”
represents an integer of 1 to 3.

The fine particle dispersion liquid of the present invention is
made that the fine particles of the present invention are dispersed in a

non-polar organic solvent. According to the fine particle dispersion

liquid of the present invention, excellent effects that light scattering

9
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particles and is colored. The inmage display nedi um of
the present invention conprises a pair of electrodes

wan@etbisss i ne particle dispersion liquid of theCpiEeeiicl7i

i nvention therebetween. According to the inage display

medi um of .the present,invention, i.mge display,wth.
RiTSH Pf the peftiaics Brpighn L dispession -tgblb%§ in the non-polar

menor abi ity can be made because the fine particle
digmae solyent isjalsd loghi therpby aqmeferablmpanicle dispersion
obtained. In the inmage display nmediumof the present

liguahforMlectBohdretie| dsplapeanshd siedaislad.t hat the fine
particles are el ectrophoretic by applying voltage

22: :‘Ngrefrr}ll éﬁg E]Bgi ar@ifclet (?ﬁggﬁ%s?g% 5191?12% 3? ped f)?és%ﬁt §1Fvé’h°t1(;rg

I'S oper a Ine particle
i spersion |jiquid.i ontgained in a mcrocapsule, etc.
HeHageParsIbay ngpp & QATEF PRShAESBR RS SRBIGHA
conprises the above inagi di spl ay nedi um of the
prgsguasolvant ig dissolveda dyeshhwngvediffereBt icelor from the fine
Description of Drawings FIG 1 is a sectional view

phiticlbs ahidrig colgedxanpl e of an i magedi splay medi um
according to the present invention. FIG 2 is a

2CcC1 098 34,00 LS A RORLBEL B0 A4 i
ig;i\é‘e }eiég(g'fo | %q,f,g@}lées ﬁge Sp%rxlt(?ic e_t (&i%p(\alxi's?(\)/\{l | ilqluy(f E)}: gﬁe! Slgesggg
invention therebetween. According to the image display medium of the
present invention, image display with high white reflection and excellent
display memorability can be made because the fine particle dispersion
liquid of the present invention is obtained.

In the image display medium of the present invention, preferable
aspects include that the fine particles are electrophoretic by applying
voltage between the pair of the electrode substrates so as to perform
display operation, and the fine particle dispersion liquid is contained in a
microcapsule, etc.

The image display apparatus of the present invention comprises

the above image display medium of the present invention as a display

means.

Brief Description of Drawings

FIG. 1 is a sectional view illustrating one example of an image

10



di spl ay apparatus according to the present invention.

Best Mode for Carrying Qut the Invention (Fine
w@a0biozd56s) The fine particles of the present POWErII6171

conprise a polynmer of the conmpound expressed by the

follow ng.formula,(l), and include a macronmer and

fllﬁthHé “%t"l’l’é‘ra‘i?@ e IESGRIHYAYIOR- such fine

particles may include a small anpbunt of a conpound (a

mononeFJGe# ps essetdobyl view flbiskmating)ahotherlexagiple ofamer

than a polyner of a conpound expressed by the

ixﬁhk@‘dﬁéiﬂa{ dMlidh 4écordiDlg téctheresERt Veation) I n the

formula (I R represents a hydrogen atom a hal ogen

atom akkyl ro. . g

it eger T3S 1 bt vigg P ERtn R Bl Bad fndle

| kenyl group. As to the hal ogen atom for exanple, a
> 3}8@ Y ABParadys agcondnng to£he BETSCRE INWRABR -t om ar e

i ncluded. The al kyl group is preferable to have a

carbon nunber of 1 to 12 and is nore preferable to

have a carbon nunber of 1 to 4. For exanple, a nethyl

%QﬂMod@rfo?UMi'yiﬁgqyﬁt tle Piwtiorgr oup and a butyl
group are included. As to the al kenyl group, for

?Bﬁ%]gﬁl %che]szi nyl group and an allyl group are
I'nC ed.

e vinyl group is particularly preferable

anon
J The fine particles of the present invention comprise a polymer of

10  the compound expressed by the following formula (1), and include a
macromer and further other components, as needed.
In such fine particles may include a small amount of a compound.
(a monomer) expressed by the following formula (1), other than a polymer

of a compound expressed by the following formula (1).

(R)n

15 Structural Formula (1)

In the formula (1), R represents a hydrogen atom, a halogen atom,
an alkyl group or an alkenyl group and “m” is an integer of 1 to 10. At
least one of R represents the alkenyl group.

20 As to the halogen atom, for example, a fluorine atom, a chlorine

11
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them The conmpound expressed by the fornula (1) has a
hi gh refractive index attributed to a naphthal ene

W@ k@b®23383 and a pol ynerization reactivity attrpomEdoyae7t

the vinyl group. Therefore, a polyner of the conpound

expressed..by the above foryula (1) may becone a solid
AEGTR; %Péo‘ﬁHéiaﬁ@maa‘Fﬁ @?I‘FMM ive index. In addition,
t he conpound (nonomrer) expressed by the formula (1),
for exZhpladkylignoupyis preferablecte, have/a agrbomephiier ofd, to 12
etc. are included. Further, an arbitrary hydrogen atom

haadeehdre preferaBRidBARNE chtlith AAihbee ofUubtd.t UFGdeymple,
the al kyl group of carbon nunber 1 to 12 or the

0 G
AZpOA5R LT AR LB LR prdtyiigRkp Ard £Buberoup are
pol yére(ii zation reaction. The conpound expressed by the
duded.or mul a (1), as a refractive index control
agent, can be mxed with, for exanple, either known
pol ymeAsftp tbe pdkenyd groupy fopiegaemile pavinyl group@rakan allyl
increase the refractive index of the fine particles.

Be6® atdBiclid&l. PO NERInyferblif i€ ARl rSieESe®le Ahong
the aboveformula (1) is included can be detected, for

l e, by a chem cal shift of the naphthalene site
I'n"a nucl ear magnetic resonance spectrum As to the

AT e RRAICHETNIRGR P RS S
Iirfdep))(r fgtsirbhigc.l to a naphthalene skeleton and a polymerization
reactivity attributed to the vinyl group. Therefore, a polymer of the
compound expressed by fhe above formula (1) may become a solid particle
having a high refractive index.

In addition, the compound (monomer) expressed by the formula
(1), for example, 1-vinyl naphtalen, 2-vinyl naphthalene, etc. are
included. Further, an arbitrary hydrogen atom bonded to the
naphthalene ring may be substituted by the alkyl group of carbon number
1 to 12 or the halogen atom on the purpose of controlling the refractive
index or the deposition rate at the polymerization reaction.

The compound expressed by the above formula (1), as a refractive
index control agent, can be mixed with, for example, either known
polymer fine particles or pigment particles so as to increase the refractive

index of the fine particles.

Here, that the polymer of the compound expressed by the above
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Structural Formula (3) Structural Formula (4) In the
formulas (3) and (4), the naphthal ene ring may be

wanlseisat ed by at | east one of an al kyl groupP¢E¥P2005/016171

carbon nunber of 1 to 12 and a hal ogen atom A nunber

aver artl he fine artlcl .S

foran bt & B eperiad or SEREES 1R SBEiShift of
nm and I mh V\hen the nurrber average particle dianeter

tBe napbthdlane Sitenima nhelear msagnetEsresvhancd $pgetrum.
scattering power is |owered and color may change from

white g tbrtﬁe%ﬁﬁf;ﬁ;lihhd MprBsdedehpilid forhfuldi (Q)TREfHerithe
nore than Omm the el ectrophoretic speed or the

FaBphat ﬁa‘P{%S%%d Hy e BHbREag SRR O oF SR MRte A

a macroner. This macroner is a high- nolecular conpound
havi ng reactivity and can form a copol yner by

copol ynerijzing with the conmpound expressed by the
above foraula (| In the above macroner, a pol yner of
a radi gdl paly -\\Ltlon macroner of a one-end
reactl‘e typel has a {conb-1ike structure in which many
si de c ains gre bonded to a main chain. In providing a
proper oy FHati bk to a Ivent h the onb-1i ke
structure portion, a copol OTH%IQ ound
expressed by the formula (1) and t he macroner has

N

Structural Formula (4)

In the formulas (3) and (4), the naphthalene ring may be
substituted by at least one of an alkyl group having carbon number of 1 to
12 and a halogen atom.

A number average particle diameter of the fine particles is
preferably 50 nm to 10 pm and is more preferably 200 nm and 1pm.
When the number average particle diameter is less than 50 nm, there is a
case that light scattering power is lowered and color may change from
white to transparent. When the particle diameter is more than 10pm,
the electrophoretic speed or the dispersion stability in the dispersion

solvent may be lowered.
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an advantage of increasing a dispersion stability to
the solvent given a great steric effect, in addition

WO eooa/opiseperty obtai ned fromthe conpound expreeEHaERRBS/N016171

the formula (I). As to such macroners, a one-end
met hacryloj|l gro nmodi fied neth pol ynet acryl at e, .
one- ené‘y urEher, h9%§qe|pa§,t)& ?ﬁrﬁr’g‘?‘ﬁ% 1RglHge a macromer. This

pol ynmetacryl ate, a one-end nmethacryloil group nodified
matcydmpoliy adtighmypolatel argommuardchansngaeastivity agdoam form a
nodi fied octyle pol ynetacryl ate, a one-end

85 ik by Qo o Bzt fthathe todftn DS PHEBEALHY tRé above

etc. are exenplified. As to the above nacroner, a
il ilﬁgf*(‘i macromar expressed by the follow ng formula
’(Eof)ml S p?'eferably used. Structural Forrmula (2)In the

above forpula (2), Rl represents a, hydrogen atom.or  a
met hy! 18 rtglé ﬁ%OP& 'ma@emégeﬁwﬁanﬁy af %géﬂlcaf BAlyaReTization
al kyl group. The al kyl group preferably has a carbon
macbemeobf & ane-elyd feactimedypk dasa eenhylikegstougturann which
et hyl group, a propyl group, etc. "n" represents a

Redny sitle RUADRRS aR Bonded toox MHh&hatn [ Ol Pfbviding a property
preferable and 5 to 100 is nore preferable "x"

CORBEERL 2, i BRERRIn B o i, Ao TERF YRS opgomen

the forrmula (2) is not _particul ar [[imied and it
Wéﬁl the compm(m expressed %y the formu&g (1) and the macromer has

an advantage of increasing a dispersion stability to the solvent given a
great steric effect, in addition to a property obtained from the compound
expressed by the formula (1).

As to such macromers, a one-end methacryloil group modified
methyl polymetacrylate, a one-end methacryloil group modified ethyl
polymetacrylate, a one-end methacryloil group modified butyl
polymetacrylate, a one-end methacryloﬂ group modified octyle
polymetacrylate, a one-en‘d methacrylroil group modified dodecyl
polymetacrylate, etc. are exemplified.

As to the above macromer, a silicone macromar expressed by the

following formula (2) is preferably used.

I\ ™LA
H,C=—C—C00—(C,H,,)—Si—O Si—O s,l—R,'

by \ by /b

Structural Formula (2)
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appropriately sel ected dependi ng on purposes. But it
is preferable 500 to 50,000. For exanple, when x=3,

w@e@doeiss3 havi ng a mass- average nol ecul ar nassPOF/JP2005/016171

1, 000, 5,000 and 10, 000 have been actually on the
mar ket em can used wel | . | ysi | oxane
site oinﬁﬂé 8‘6‘?/ rmk%@ﬁ?‘wﬁ&rswt%@?&&g@m afm or a

affinity with the non-pol ar organi c sol vent,
maethiyt greun.y Bi’ represents abadiregenyatome ar bonalkyl group. The
silicone oil to a dispersion nediumwhich is used

I&llgs_fleg‘x@hbr)prbférhbgf BA£8 tch B hasilseri oTHI® 41i f5PkRYmple, a
iu hus, the fine particles having excel | ent

ShB51 AU SR kot DRy LS. R 7= can b

particles is not limted and may selecte? )
appr opri a¥eRrseEm patwal é‘é‘mh‘i‘d’v%‘%‘gr for pxample, Zto-200ise

to have 1 part by mass to 20 parts by mass to 100
paefesally areks tofl00he naegmefatablepr €38 edprpgentrean mteger of 1
formula (1). The fine particles nmay contain other

k§8Cti ve nononmers, uponnecessity, other than the

compound expressed by the fornula (1) and the

macr omg 1 vgs% m%fecmoasfsg oR e, Wiloobb ThA &R

may be“se upon oses

exeraped by haderm y%%@?%%?aé\%&ﬁ Eoni iemay be
acryl ate, Iauryl(neta) acryl ate, stearyl (neta)
appydmtiately selected depending on purposes. But it is preferable 500
to 50,000. For example, when x=3, products having a mass-average
molecular mass of 1,000, 5,000 and 10,000 have been actually on the
market. Any of them can be used well.

A polysiloxane site of the above silicone macromer has excellent
affinity with the non-polar organic solvent, particularly with an aliphatic
hydrocarbon or a silicone o1l to a dispersion medium which is used
preferably in the electrophoresis image display medium. Thus, the fine
particles halving excellent dispersion stability to the dispersion medium
can be obtained.

A content of the macromer in the fine particles is not limited and
may be selected appropriately upon purposes. However, it is preferable
to have 1 part by mass to 20 parts by mass to 100 parts by mass of the

compound expressed by the above formula (1).

The fine particles may contain other reactive monomers, upon
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vinyllaurate, laurylnmetacry |eam de,
stearyl netacryl am de, nethoxyethyl (neta)acryl ate |,

wet@sypetsky | (et a) acryl ate , but oxyet hyl (net a) areiEDeEs/016171

nmet hyl (neta) acrylate, ethyl (neta) acryl ate,

ggéqgél g;,r{g Y yﬁpﬁoglﬁ)ﬁyl orota) spg{ %)} a]tg? forapula (1) and the

phenyl (net a) acryl at e, styrene vi nyl t ol uene,
wiaeybmeet at e, et hyl enegl ycol di (neta) acryl ate,
di vi nyl benzen, etc. They nmay be used alone or in

conbi NEhp @BactiVe AlvReRierdfark Hfbt N8AREA W d'RAGHR sdlé:tadld
isnot limted if it is not |ower the refractive index

BeRiEi S0 LBO8 Byhies” o P Ehmatty fﬁd@ﬂ PR exame
el abri, B AReeb T 1 oMt e deeiaeto
of the present invention includes form ng fine

peryllate] taurplmpod)yaaylatenstearyldmeoa)ratrgkpeessed by

either the followng fornmulas (3) and (4) and further

ISRt Uhe YIRS 6518 m Ak, ” StddtGldthe, For mul a
21)3»' Structurail"y Forn{%ﬁz (4) Ingﬁgﬁgbovdg?fornﬁf as (3)

Agebrvsied B AP R TR BB umber of 1
{)Sto%ée?}rl]ﬁ(lge?a laglgyelgteatn%?hyl(meta)acrylate ethyl(meta)acrylate,
buthyl(meta)acrylate, hexyl(meta)acrylate, cyclohexyl(meta)acrylate,
benzyl(meta)acrylate, phenyl(meta)acrylate, styrene, vinyltoluene,
vinylacetate, ethyleneglycoldi(meta)acrylate, divinylbenzen, etc. They
may be used alone or in combination.

An amount of the reactive monomer to add is not limited if it is
not lower the refractive index of the generated fine particles. Itis
preferable, generally, 50% by mass or lower to the whole mass content of
the fine particles.

(Method of producing fine particles)

A method of producing fine particles of the present invention

includes forming fine particles by polymerizing a compound expressed by

either the following formulas (3) and (4) and further includes other

processes as needed.
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Since the conpound expressed by the above fornula has
a high refractive index attributed to a naphthal ene

wak@boe383 t he fine particles obtained by incledi/mpoodnaci7i

nmonomer in producing fine particles are to have a high
light-scattering strength. The above pol ynerization is
a so-calNhed di spersion pol ynerization nethod that any
one of the conmpound expressed by the above formula (3)
4) is in a soluble solvent and

in the |deposition stage, the fine
a~neg~by this_ net hod e that_a particle
di aneter 1's conparativelyfﬂﬁPFBPﬁJZ%H q%ﬁ Fsi on
stability is excellent. Exanples of neans
forcontrolling dispersibility include that addition of

di spersion
macr onmer de

pol ymeri zati on and copol ynmerization with a
ribing later. The content of the conpound

(mononer nassed in the formula (1) in the sol vent,
dependi ng %ages and optical properties of the fine
particl e$ pr.ef erably between 10 %y mass to 100

%y nass, pre preferably 15 %y mass to 60 %y

mass. Preferl tfihe solvent is a non-polar organic
sol vent . Suck\ pol ar organi c solvents are, for
exanpl e, parat®af c hydrocarbon such as pentane,

hexane, heptane, octane, rfgnaetairaiBormala fBdecane, '

In the above formulas (3) and (4), the naphthalene ring may be
substituted by at least one of an alkyl group having carbon number of 1 to
12 and a halogen atom.

Since the compound expressed by the above formula has a high
refractive index attributed to a naphthalene skeleton, the fine particles
obtained by including the monomer in producing fine particles are to have
a high light-scattering strength.

The above polymerization is a so-called dispersion polymerization
method that any one of the compound expressed by the above formula (3)
or the formula (4) is in a soluble solvent and particles which are insoluble
to a polymer are made to deposit in the solvent. By controlling
dispersibility to a solvent in the deposition stage, the fine particles
obtained by this method are that a particle diameter is comparatively

uniform and dispersion stability is excellent. Examples of means for
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I soparaf finic hydrocarbon such as isohexane,
i sooct ane, isododecane,’' al kyl napht hen hydr ocarbon

W@ a@ia/ 025553 | qui d paraffin; aromatic hydrocar bonPeTiaProe®016171

benzene, tol uene, xylene, alkylbenzen, solvent

naphtha; silicone oil such as di.methylsilicone oil
eprimgiling Gypersipilisn dnglude tbagﬁaghtéqq &% flsnsrping agent
al kyl phenylsilicone oil, cyclic polydialkylsil oxane,

prefeyadily mspdlinal kydwh eligpessicoxpolymesimadipnt dmedn  t he
I soparaffinic hydrocarbons and silicone oils are nore

Bl P biz8 tiohWwith iR FoRbr AEOFUSingdatdie fine
particles of the present invention, it is preferable

dd ded.; Ih -
Lo oo TRRLTE RS cPBSLRAG GIEE) WPy dn he ormula

gﬁl.ymer of a radical. polynerization macroner of a}_

dndhg spleati depanding wasusages amd onticad properties qfthe fine
whi ch many side chains are bonded agai nst a main
partiicles,|is preferablynisetavepnoldeda lyy oassdbilidi0sthy mass,| amahis
wth the conb-like structure portion, a copolynmer with

IR GRBRRUPE BX P By 8ehslty 60'ef 19y mHsa. (1) and the

macr onmer has an advant age of increasing a dispersion

ot ai nbiePhaivy e SN it BB RER Bl hOISeRE DRI

(1) and thus _given a great steric effect. Th nacaoner
penpolareraamic solyentscice foreaspile, papribnie hydrocagkon such
above fornula (2). The pol yxyl oxane site of the

as pentmee, hecnoagheptane poctahk enonadd, idecaye vdddecane;

non- pol ar organi ¢ solvent, particularly with

isoparaffinic hydrocarbon such as isohexane, isooctane, isododecane;
alkylnaphthen hydrocarbon such as liquid paraffin; aromatic hydrocarbon
such as benzene, toluene, xylene, alkylbenzen, solvent naphtha; silicone
oil such as dimethylsilicone oil, phenylmethylsilicone oil, dialkylsilicone
oil, alkylphenylsilicone oil, cyclic polydialkylsiloxane, or cyclic
polyalkylphenylsiloxane. Among them, the isoparaffinic hydrocarbons
and silicone oils are more preferable.

In a method of producing the fine particles of the present
invention, it is preferable to add a macromer as needed. The macromer
is a macromolecule having reactivity. Particularly, a polymer of a
radical polymerization macromer of a one-end reactive type has a
comb-like structure in which many side chains are bonded against a main

chain. In providing a property compatible to a solvent with the comb-like

structure portion, a copolymer with the compound expressed by the
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an al i phatic hydrocarbon or a silicone oil to a
di spersion nediumwhich is used preferably in the

web@eessphor esi s i mage di splay nedi um Thus, tPeT/iP2e5/016171

particles having dispersion stability and charging
ability to the dispersion nmedi um can be, obt ai ned.
f‘F‘FIh‘élarﬂs and|thegnagromsardhag apddypniags ofdnsrmasing @

di spersion liquid of the present invention conprises
Hyspetirsiperstabudity ite the selveat tincaddition toHtdemreperty obtained
invention in a non-polar organic solvent and

S Thé cHRpButl TRPrSdsed RO formudh A )08nd CRLE BlvedOeBteat
and ot her conponents as needed. The non-pol ar "organic

sg{vgﬂi(ﬁan be the sane as the non-pol ar organic

et ®Used in the nethod of producing the fine
particles. In the fine particle. dispersion liquid, the

di sper Thagnaeremerrisiprefarably 2 sHiponganacmomgrssxhressed by the
ability of the fine particles is preferably added as
abedefhrnfdar(f).esThé polyxyltixamerstenof tepesiticome madeomar

that is soluble in a non-polar organic solvent and a

Rak %ﬁ@éll&it%fﬁhﬁyrwim%%n@mom%w sa%fla,crtaaefcﬁllwebith

as a particle di'spersing agent. Such fine particle

di spersi.on Liquid is_ preferabl dded a_chargecontragl. . .
PR v bt h PR G Bl ORERaRR Which is
performance. Exanpl es of the charge_control _agent

used poelepahly indhg alsstsepharesisdmpgecdisplay medyypal {hus, the
di al kyl sul f osucci nate, manganese

finel gaytieldsf loswding idisyiersioni stabilityrand charging ability to the

di al kyl sul fosuccinate, yttriumdialkyl sul fosuccinate,
aheRéibkShedium can be obtained.

(Fine particle dispersion liquid)

A fine particle dispersion liquid of the present invention
comprises by dispersing the fine particles of the present invention in a
non-polar organic solvent and containing a dispersing agent, a charge
control agent and other components as needed.

The non-polar organic solvent can be the same as the non-polar
organic solvent used in the method of producing the fine particles.

In the fine particle dispersion liquid, the dispersing agent for
controlling the dispersion ability of the fine particles is preferably added
as needed. Examples of the dispersing agent include one that
is soluble in a non-polar organic solvent and a polymer dispersing agent

among known surfactants used as a particle dispersing agent.

Such fine particle dispersion liquid is preferably added a charge
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di al kyl sul fosucci nate; netallic soap such as manganese
napht henat e, cal ci um napht henate, zirconia

woaphbsssat e, cobalt napht henate, iron napht hepet/g2005/016171

| ead napht henate, nickel naphthenate chrone

naphthenat zi nc napht henat e, e3|ug1naphthenate
perigahagentder @apépos(?aqfemnﬁomga strephoretigperfprmance.
octanoate, iron octanoate, |ead octanoate, cobalt
Bxhapdad of thxhclmzeaontivd agent maude ciatabdiadkylsadfossiainate
oct anoat e, nmanganese dodecanoate, cal ci um dodecanoat e,

§ﬁ<§l‘§ R8¢swald ‘d@ﬁ‘kglh‘?ﬂfo%ucélhﬁfb dpapeANQRt Halky@Sdlfosuccinate,
dodecanoat e alt dodecanoate, chrone dodecanoat e,

girgé:ﬁ%gm@d ?éaﬁ.ggfsﬁli%gﬁgcqg% ygtsrnng %ﬂ?ﬁlguﬁ%&(ﬂm and nickel

dodecyl benzensul f onat e, sodi um dodecyl benzensul f onat e
didkplsuifopversnatey metalinsoar sk as MSEARREe DgPathenats,
as lecitin and cehalin; organic am ne group such as
caldany lrephthehate, ’iheyn'rmxyaplstﬂxéna]t@ rebalt naplthehateg tiran
of two or nore. The content of the charge control

A5 Rthdrfath hl%aﬁ'xﬁﬁﬂﬁﬁéﬁbﬁ‘e' @il Qﬂ'pﬂtﬁé‘nzliﬂeq Ehfbrhé n@@hthenate,
particularly limted and may be Sel ected appropriately

ma@e”dl}ﬂ‘%@/ﬁgtq‘i&%&eﬁi%mﬁrﬁép%%ﬂ% TBARFEREE FURRONEn
not be prescribed because it is _different dependi ng on
ealelym pstanaate criseonignpectasegte, pran ‘Pqtaﬁﬁ@'teb&%i offtrBaate,
and transparent, and further may be colored in a
dobdlevenmoatd, @hrome octanoate, zinc octanoate, magnesium octanoate,
manganese dodecanoate, calcium dodecanoate, zirconium dodecanoate,
iron dodecanoate, lead dodecanoate, cobalt dodecanoate, chrome
dodecanoate, zinc dodecanoate, and magnesium dodecanoate; metal
alkylbenzensulfonate such as calcium dodecylbenzensulfonate, sodium
dodecylbenzensulfonate and barium dodecylbenzensulfonate;
phospholipids such as lecitin and cehalin; organic amine group such as
n-decylamin,etc. @~ They may used élone or in combination of two or
more.

The content of the charge control agent to the fine particle
dispersion liquid is not particularly limited and may be selected
appropriately depending on purposes. But it is preferable 0.001 % by
mass to 1 % by mass.

The non-polar organic solvent can not be prescribed because it is

different depending on the fine particles to be used, but it may be
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we edoee3ds3

fromthe fine particles by dissolving a dye. For
exanple, (lI) that the non-polar organic solvent is

n a different color than the fine par¢i/ai065/016171
di ssolved a dye is preferable in increasing a display

contrast. (2) it is preferaple that the fjne particles
¢plorlessangd &r%p@ram,faé}%ﬁ&rtg%g@ﬁﬁ %‘ngfrd Uhy dalfegeait gglor
ability are dispersed in the non-polar organic

froly einé finEyparticks hyf diskelvityeaidyel udior xantple, (1) that the
ant hr aqui none dye, phthal ocyani ne dye, and

hbh3)olyd sRladiic §019enSHCbIENERASInA Biffdreht XR¥RhEn tBRiflrd
bl ack (SB, SSBB, SB), N grosine base (SA, SAP, SAPL,

EE...EBEL .. EX BR, EB Q! .l ow_(.105, ;10 129
i pylissvsiih dee Fpetefable YEineilaliics distlay Biftrpgy

B, RRR OG, QI scarlet, Gl pink 312, G| viglet

3bis predersibdg thatthedne pastiples syitigtwerpranory diffpreph types
(GR, 416), Sudan bl ack X60 , O green (502, BG, O blue
Bddor ahd ch@sring@biliby ack didgBBseBHDtIRShon Yetaf aghanic
yell ow (1101, 1105, 3108, 4120), Varifast orange
£A9094.3210), Varifast red (1306, 1355, 2303, 3304,
3306, 3320), Varifast pink 2310N, Varifast brown

2402, 3405 Val,i fast. b 34Q5, 1501, 1603, .605,
(607 BEsmPlendle 3 imthitfe b fes. itPbaatifingis &%
Varifast black (1802, 1807, 3804, 3810, 3820, 3830).
ehithaleerarune dyedend tripylmptaredye. fueldyes arp for example,

non- pol ar organi ¢ sol vent and then m xed and di spersed
Spiratsblack dBBaSS BB, 3B}, iNigeosine pass (S8A, SAP, SAPL, EE, EEL,

EX, EXBP, EB) , Oil yellow (105, 107, 129, 3G, GGS), Oil orange (201, PS,
PR), Fast orange, Oil red (5B, RR, OG), Oil scarlet, Oil pink 312, Oil
violet #730, Macrolex Blue RR, Sumiplast Green G, Oil brown (GR, 416),
Sudan black X60, Oil green (502, BG), Oil blue (613, 2N, BOS), Oil black
(HBB, 860,BS), Varifast yellow (1101, 1105, 3108, 4120), Varifast orange
(3209,3210), Varifast red (1306, 1355, 2303, 3304, 3306, 3320), Varifast
pink 2310N, Varifast brown (2402, 3405), Valifast blue (3405, 1501, 1603,
1605, 1607, 2606, 2610), Varifast violet (1701, 1702), Varifast black (1802,
1807, 3804, 3810, 3820, 3830).

Each component described above is added to the non-polar organic
solvent and then mixed and dispersed so as to obtain a particle dispersion
liquid. In this case, known dispersing means such as a homogenizer, a
ball mill, a sand mill, and an atritor are used as a dispersing means.

A solid mass proportion of the fine particles in the fine particle
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liquid. In this case, known di spersing nmeans such as a
honogeni zer, a ball mll, a sand mll, and an atritor

W@ae®603wa3 as a di spersing neans. A solid mass PCT/JP2005/016171

proportion of the fine particles in the fine
particledispersion liquid is set approprjately to .
disparsion lwsud i getcappyopriatelysio gptatn aidteS}rgdﬁpﬁn sty
0.1 %y mass to 25 %y mass. (I nage display nmediunm
Bheit isggefedable @Y %ddi masoto R6ds pyesasd. i nventi on
includes a pair of electrode substrates and at | east

tiaeadd BRpPAS tule@iEmdli SPersion liquid of the present

I nventi on Detween the pair of the el ectrode

substrates. |l mge i s displa by appl yi ng vol t age

pet nee e npagh Hsppy e dBR iF FatSRBL HhUthilSh (idesa

el ectrophoresis of the fine particles. In this case, . .
nair| afgdectrode pbatratepsind #ff leppkthy Bee pogcloulispersien;liquid
is preferably |ight-transm ssive. According to the

ofregeprbisept awentitinube tefecinhitheppas efithé aleetrodesubkshates.
di spersion nedium may be separated into m crospaces by

g%agé éga%s@mwdbig ?gpg@ﬁlg ﬁrogiragé PefRest BhdBLIESItHeBectrode

e su er to prevent from
aggr.egation or deviation of articles in the
SHEA R bl GiRcttihans el A BR WetSist or abl e ¢ nat
between the two el ectrodes are divided by a plurality

of mi chothisicase.stt lenak onhef the/pairiodihe elechrodeasulistrates is
due to gravity and the aggregation of the particles

phefata]ly diht ahabhemystwent ed.

According to the image display medium of the present invention,
the dispersion medium may be separated into microspaces by means of a
partition or a microcapsule between the pair of the substrates in order to
prevent from aggregation or deviation of the particles in the dispersion
medium. In any means, it is preferable that between the two electrodes
are divided by a plurality of micro-cells so that the deviation of the
particles due to gravity and the aggregation of the particles themselves
can be prevented.

A producing method of such microcapsule is not particularly
limited and it is selected appropriately on purposes. For example,
known methods such as a coacervation méthod and a phase separation
method can be used.

-Electrodes-

The above electrodes are not particularly limited and are selected
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Aproduci ng net hod of such mcrocapsule is not
particularly limted and it is selected appropriately

woroopeizeses. For exanpl e, known net hods such BST/aP2005/016171

coacervation nmethod and a phase separation nethod can
be used. -El ectrodes- ;Egse 1 ove Iectéodes are not )
BRPTORIGAILLY o0 NUIPPRES- aldsually, o0 dectzadh i Snrhagopdygtive
pur poses. Usually, an electrode in which a conductive
lagearis iferthed ppdhesubbirase benstittuded byst glags ed abylaatic is
glass or a plastic is exenplified. Materials of the
ahoyplifleasti c substrates are, for exanple, an acrylic
resin, a polycarbonate resin and an epoxy resin. Such
conductfve Jayer .i s _not riicutarly Limted and s
sel ect tﬁﬁlgiy?)ﬁ eo%beosY.e Iﬂ%SE \Clélrli,o d genss%réal’ e?ﬁexampie’ an
conductive layers are preferable. Metals such as A,
Agtylig resty a polycarhomate sesdpandhan epady ¥esiPe nateri al s

-such as ITO, Sn®2, ZnO etc. are forned in a nenbrane

st at e Bwuch cepdtttivé layerss notl pastisdaulynhmvimdorad isoselected
nmet hod, a CVD nethod, a coating nethod, etc. or an

apBHYRirbYSesTREES W& er, &dﬁsg)ﬁgeﬂ‘ﬂ édh(ﬁlc‘éﬁ%\lﬁ?érhsoire%referable.

synthetic resin and coated. Exanples of suc

SRR Tt AL NE GEetng B Rrey vepive materials
chl oride, polyallyl pol ynet hyl amoni um chl ori de
suclap éTQolsw&i% ZsiQ @te-carptfeEmed n a membrane state by a

spattering method, a vacuum evaporation method, a CVD method, a
coating method, etc. or an conductive material is mixed with a solvent or
a synthetic resin and coated.

Examples of such conductive materials include cationic polymer
electrolytes such as polymethylbenzyltrimethyl chloride,
polyallylpolymethylammonium chloride; anionic polymer electrolytes
such as polystyrenesulfonic acid salt and polyacrylic acid salt; and
electronic conductors such as zinc oxide, tin oxide, and fine powder of
indium oxide, etc.

The conductive layer may have a thickness in a degree to have
self-supporting ability or the conductive layer is provided on the substrate
which has a self-supporting ability. Any of these can be used.

The conductive layer may be a layer having an anisotropic
conductivity, or a layer having a patterned or multi-dot segment in which

a conductive portion is formed through a thickness direction. In any
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such as pol ystyrenesul fonic acid salt and pol yacrylic
acid salt; and el ectronic conductors such as zinc

w@x00d®25563 n oxi de, and fine powder of indi um oRCTER2005/016171

etc. The conductive |ayer may have a thickness in a

degree to have self-supporting b|||t
6@ 91 @ PORPE ?Mr el AgR RS RIS ti.‘?é"’%ﬁ}le‘ﬁ"e layer,

has a sel f-supporting ability. Any of these can be
itsischossibde tloatdam elecerit fifed isgendrated betwerenhizhe cogpdarctive
ani sotropic conductivity, or a layer having a

PJr8! NMPHeRby T WHite QPEolﬁﬁ‘éHTEthldlBs ¥hoh BB rﬁom&éﬁﬁﬂty@ It

portlon is formed through thlckness di rection.

R Re B o SofRRS ADBLAR I LAGHER AR e

eI ect r| c filed is generated betvveen t he conductive
CélVﬂilﬁ‘éfPESoy, white or colored particles can be
aned definitely. It is easy in displaying when a
vOtheargeatgpalscat or i s prepared between the conductive
| ayers. Ot her materials- Other materials not nentioned

above ORRéHARtefiAls ﬁé’ﬁ!ﬂi@hﬁon@d oot ih@hUEeClor ReaBlAL €a
a light diffusing plate, a reflection prevent| ng

BrRb reol e HERE ABEdHISe Hiote! nfiRLH0h oyl Eover

the electrodes (a |l ower substrate). An exanple aof the
ity enay Sp|uspd rdeme At i cvlﬁbupaté@eﬁf twogr morskipds)  Farther,

expl ained with reference to FIG 1. Referring to FIG

4, THT getd. Bay be disposed on the electrodes (a lower substrate).

An example of the image display medium of the present invention
will be explained with reference to FIG. 1. Referring to FIG. 1, 1 and 2
denote conductive layers and at least one of them is light-transmissive.

3 denotes a microcapsule. 4 denotes white particles, in which fine
particles of the present invention are used. 5 denotes colored dispersion
medium, in which a non-polar organic medium is colored different from a
color of the white fine particles. In the colored dispersion medium, a
dispersing agent for controlling dispersibility of the dispersing particle of
the colored dispersion medium may be added as needed.

6 denotes an adhesion supporting layer, which holds the
microcapsule 3 between the conductive layers 1 and 2. Preferably, it is
transparent and is excellent in electric insulation ability. Particularly,
hardening materials of solventless type are preferable. Such materials

include, epoxy resin of the light hardening type, urethane resin, acrylic
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denote conductive |ayers and at |east one of themis
light-transm ssive. 3 denotes a mcrocapsule. 4

walemweessywhite particles, in which fine parti cPe€rIRH005/016171

the present invention are used. 5 denotes col ored

di spersion nmedi um in which a non-polar organic nedium
FRS1BoPSred different froma color of the white fine
particles. In the colored dispersion nmedium a

di sper ¥Vlhep agomerfalectreds solontaetedite pepaitisifithe gonduetnee
di spersing particle of the col ored dispersion nedi um

Merbd acdleditds passbRithdt Heslttbc Aledith@iie@ited between the
supporti ng i ayer whi ch hol ds the m crocapsule 3

t t % S it
P GE A EE TR 2 CTHEEBY whif il BfbRthdued |
I it rticu arly ar deni ng nate ials o
36*5 bl ¢ Qbs@ ¢ EASBMINe Sy R ltAge &P iﬂpgtor is
i ncl ude, epoxy reS|n of the light hardening type,
prepdraddetween thacopduchieslayereflanden a power

el ectrode is contacted to a part of the conductive

| ayer sFIGaRGhdws dndthePessmbleof it indgLdRpldy ﬁlefd!llluﬁcbf the
IS generated between the conductive layers 1 and 2.

gpgsre QXnvM16r? PR F‘i@r V\z S1 %ﬁﬁ i) ﬁ?ﬂ&\é %nﬁﬁfzﬁ(}% tl%@fs aﬂ& at

I' S made easy ["I'ca
@&g@gred bet wee he conductlve ayers 1 aqﬁyﬁﬁ FIG. 2
b them 18, lighttxagsmissave. g e 8R=§ Hpt greRyfioned
the present invention. In FIG 2, 1 and 2 denote _
abovkifari the doajectvehayeats chndet uspde ofa ai@wbidenote white or
light-transm ssive. The sanme nmaterials nmentioned
colored particles and they are different in color and charging polarity.

In FIG. 2, 7 1s a non-polar organic solvent and is preferably
colorless and transparent. This is because that bad influence is not
given to image contrast based on a color difference of the white or colored
particles of 4a and 4b. In the non-polar organic solvent 7, a dispersing
agent for controlling dispersibility of the dispersing particle is preferably
added as needed. For the white particles constituting the fine particle
dispersion liquid, the fine particles of the present invention are used.

For the colored particles, known electrophoretic particles having other
than white color are used.

When a power electrode is contacted to a part of the conductive
layers 1 and 2, it is possible that an electric filed is generated between the

conductive layers 1 and 2. Thereby, two types of particles 4a and 4b can

move definitely in reverse direction, respectively. The display is made
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above for the conductive |ayers can be used. 4a and 4b
denote white or colored particles and they are

waledob®edat i n col or and charging polarity. |n FTAP205/046171

s a non-polar organic solvent and is preferably
colorless and transparent. This is because that bad
pasilywhes a ¥oltage gppleatop is naeg@rearhemg?n he sendpctave
color difference of the white or colored particles of
Ieyeasd addl 21 n t he non-pol ar organic solvent 7, a

di spersing agent for controlling dispersibility of the

di sper $hpgmRRk!diSplay! Mediudh 8F B Yradae dndentiee teprodtRed |
the white particles constituting the fine particle

i spersion, liqui.d, the fine,particles .of the present .
ForvaeeiR by sl « apboi BRRGH 0 BuPtocePSult @Riinine
el ectrophoretic particles having other than white
the Gpe pastiglecdispoysion Hapishebtained the aboye menttonadeand gn
a part of the conductive layers 1 and 2, it is
pdkesibé ¢o bbahe adhebmat uppokrtingdayer, gevdesdherind ehevepposing
the conductive layers 1 and 2. Thereby, two types of

PRcLioab&Sib8Eaddd 4b can nove definitely in reverse
direction, respectively. The display is nmadeeasily

conduct P soREerBe 5Ty Hor pheBRRAE P 5L i tiested

the present invention is produced , for exanple, by
apprdpyintgly deprndin g poaarnoses.ni Bpewaregtaeciin mefhads such
the fine particle dispersion Iiquid obtained the
abblalayevire baedlippihg@anddpas coting cine behsedghnditha image
supporting layer, and adhering the opposing '

display medium can be produced easily. '

In the image display medium of the present invention, since the
particle dispersion liquid is used in which the fine particles with high
white reflectance and excellent dispersion stability were dispersed, the
image display medium with excellent display memorability can be
provided.

(Image display apparatus)

The image display apparatus of the present invention comprises
display means for displaying the image display medium of the present
invention, and further comprises a driving circuit, an operation circuit, an
inside memory, a power source, and other means as needed.

The image display apparatus of the present invention includes the

particle dispersion liquid of the present invention which is high white

reflectance and is excellent in dispersion stability and charging, thereby

26



10

15

20

el ectrode substrates. The coating nethod is not
particularly limted but is selected appropriately

walewe/eisss) on pur poses. Known coating fil m met oOsPesii6171

as bl ade, wire bar, dipping and spin coating can be

used, and.the inmage displ ay I um.c be produced
thesipgge displag apaas@uaiﬁwh&y%ﬂﬁggyt%mmrégﬁw can be
i nvention, since the particle dispersion liquid is
pewddedr which the fine particles with high white

refl ectance and excellent dispersion stability were

di sper Fed, 3448 cHBSG R VRWAVNuSRAILIE Mhd Bx SRR AW image

di splay nmenorability can be provided. (Inage display

TRl Ao P BRSPS cRERg

i mage, di splay nmedi um of the present invention, and
Buthenanageapparadys 4 Onomprispsan tnage digplaparedingn1l, a case
circuit, an inside nenory, a power source, and other

2 gimformanatier deputtite neamgel 3 iashivingappanaing dfowean
present invention includes the particle dispersion

bp it frofird e (RSteHRM ) Fllriqagid_@rm@ﬁiow (hét ML & power

reflectance and is excellent in dispersion stability
B e RSB SR Bl
Fiaaa fomme dot-matrix. Tmage can bé displayed a8 & whole by
designating the dot to display ON.

Hereinafter, examples of the present invention will be described
but the present invention is not intended to be limited in these examples.
(Example 1)

-Production of fine particles-

In a reaction vessel equipped with a stirrer, a thermometer and a
reflux condenser, 100 parts by mass of isoparaffinic hydrocarbon (Isopar
G, manufactured by Exxon Chemical Inc.), 10 parts by mass of
2-vinylnaphthalene (manufactured by Shin Nippon Steel Chemical Co,
Ltd.), 1 mass part of silicone macromer (Silaplain FM 0721, manufacture
by Chisso Co.) and 0.1 mass part of azobisisobutyronitrile (manufactured
by Wako Junyaku Co.) were added while stirring at 200 rpm and heated
at 70 °C. The mixture was stirred for 24 hours at this temperature to

complete the reaction. White fine particles comprising a copolymer of

2-vinylnaphthalene and silicone macromer with a number average
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di spl ay apparatus according to the present invention.
As shown in FIG 3, the inmge apparatus 10 conpri ses

w@arooe/oege3 di spl ay nedium 11, a case 12, i nfor netT/arR005/016171

i nputting nmeans 13, a driving circuit (not shown), an
operatign circu (not shown), ~an inside nenory (not
PRBNIRIP daﬁﬂleéerpQ){/\}ePnSW@@ tfﬁé‘?dshom) The el ectrode
in the imge display medium1l in FIG 3 forns
cBtoduetiohxand opeyetoancithedinsggealisplaysmadinvimt e by
designating the dot to display ON. Hereinafter,

exanpl ¢§ palrtd BE nPARSFYrehNY ALt Qf&éybkémapaﬁ&aerﬂaﬁ%éiby
but the present invention is not |ntended to be

t hese, exa dugt.i
PR b epg 1ol AP R SRR el RO b o parts
stirrer, a thernoneter and a refl ux condenser 100
bampassef wates teradiusipa paiatm-e byyaisesinmnbrdrate aseons
manuf actured by Exxon Chem cal Inc.), 10 parts by nass
ebludioni. nyl napht hal ene (nmanufactured by Shin N ppon
Steel Chemcal Co, Ltd.), 1 nass part of silicone

rmcr 0 gﬁépéﬁtb@p RIS FAYO P madPordAatatea éayut% %§ Qye

Co.) mass part of " azobi si sobutyronltrl

CRRHIBE LS Bab Bk IRy H0e) (B0 sadie &f@&wﬁﬁnw

was stirred for 24 hours at this_tenperature_to
bydrcarbon Kisopan &, imanufast wxed by, Exyar (Gharaical Dag).i6spaigs by
a copol yner of

mass of the above white fine particles and 0.03 parts by mass of

zirconium dioxide octoate as a charge control agent were added to prepare
a fine particle dispersion liquid by ultrasonic dispersion.

Next, the obtained fine particle dispersion liquid was added to the
above aqueous solution, and further 25 parts by mass of formaldehyde
solution was added while stirring and heating at 50 °C for 3 hours.

After complete the reaction, a microcapsule was collected by
suction-filtration, washing and drying.

The obtained microcapsule was dispersed in an ultraviolet curing
epoxy resin (Product Name: 3121, manufactured by Three Bond Co.) and
was coated with a wire bar on a glass substrate with ITO electrodes.
Next, the coating film was inserted with another ITO electrode to make
the electrodes therebetween 100 pm and was cured after exposed an
ultraviolet. The image display medium was produced by the above

steps.
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2-vi nyl napht hal ene and silicone macroner with a nunber
averageparticle dianeter of 1 nmm were obtai ned.

WO Remessss on and operation of the image di spl apCcTEbioesni6171
- 10 parts by mass of urea, 1 part of resorcinol and
10 parts by ss of ethyl ene-mal ei ¢ ani hydri de pol yner
e Oaﬁné‘é‘é?\’;ggt?n 290 parts by mass of water to adjust
a p.Hat 3.5 by a sodi um hydrate aqueous sol ution.
Separ alretlye obtaiged parge displapssedifios awbemt KD Yovas applied
of dye (Macrol ex Blue RR manufactured by Bayer Corp.)

i:d']tﬁehﬁp%épm 2fddtPdde, fHEmAGed HaB parfielRarwéte quickly
manuf actured by Exxon Chemical Inc.), 6 parts by mass

f the above white fi ' ;
e PP P e SOP 35 8620 bt Bl e

agent were added to prepare a _fine particle_ dispersig
rppes subsirate sudang ¢ Nextpdd Q) dhwagappliede therunmesd 10

fine particle dispersion liquid was added to the above
elpotods, Ho whiterfinapartices were 250 yealr tostheylowes eleaftrode and a
f or mal dehyde sol uti on was added while stirring and

BsiBtdd&adé abftiutedtoh JlEBle &f dy¥ twl% ST 86én Fd¢h the upper

reaction, a mcrocapsule was collected by

SYELER0 LHA A ARS8 ALY L, TR BN AL R

apsu Was di'spersed in an u curin

epoxy resin (Praoduct Nane- 3121, manufactured by Three
spdaxest §a RioROTEen €5 ape%nmlhof;wmﬁeén n&#gglt 4P aosamount
substrate with I TO el ectrodes.

of reflected light) is 35%. This white color state was left without

applying voltage for 1 day, almost no changes was seen to the white
reflection.

(Comparative Example 1)

-Preparation and operation of the image display medium-

The image display medium was produced by the same manner as
in Example 1 except that titanium oxide was used as white
electrophoretic particles.
<Performance Test >

In the obtained image display medium, when switching the
display by applying voltage, an initial white reflectance at the white
displaying was 38%, but the white reflectance was lowered to 20% after
left for 1 day.

(Example 2)

-Production of fine particles-
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Next, the coating filmwas inserted with another ITO
el ectrode to make the el ectrodes therebetween 100 mm

waomenzsssrured after exposed an ultraviol et. TheT/irpae16171

di spl ay nmedi um was produced by the above

steps. sPerformance Test > In the .qbtai ned i mage .
di spl a?ﬁ L piTtileTwe T BY RS Ted i thejeatme TRENRER,RS in
| TO el ectrode, the white fine particles were quickly
Hapogile dd esceptibat JPOrpasteof sibdenend (Kd96Lsten as a
white color fromthe upper substrate surface. Next,

¥ ctiaed BB hieetdPKalkakuIeK ) ih6ledldestt 100dgartt B§ mass of

white fine particles were noved to the | ower el ectrode

n l. j I .

B aP ERuC e RhTboR HbbLE S Hph Ry By, BB THliical
Fur { her, ite reflectign when _a white colqr is . )
Inchwagatse &sp%mﬁﬁtanoﬁp?wntannf&ﬁ)we Sehifp fing nagkicless in
light to an anount of reflected light) is 35% This
Wixiatgple dl weresolattagnevhs | eft wi t hout appl yi ng vol t age

for 1 day, alnobst no changes was seen to the white

ref | ecFugther( T0PaRESDy Yoo A RSO blacRI(BPANBO, athdifdctured
operation of the inmage display nedium The inage

By BoFRE AT, ETAH RN BaRAlTEs T pBR I, mace

el ectrgophoretic particles. ) ..
of polyetl?ylene were F1))1'epared to melt-kneading and pulverizing by heat.

-Production and operation of the image display medium-

The image display medium was produced by the same manner as
in Example 1, except that the particle dispersion liquid was prepared by 6
parts by mass of the above obtained white fine particles and 1 mass part
of black particle were added to 30 parts by mass of silicone oil by
ultrasonic dispersion.
<Performance Test >

In the obtained image display medium, when -100 V was applied
to the upper ITO electrode, the white fine particles were quickly
deposited on the upper electrode. On the other hand, the black particles
were moved to the lower electrode and were seen as a white color from
the upper substrate surface. Next, +100V is applied to the upper ITO
electrode, the white fine particles were moved to the lower electrode. On
the other hand, the black particles were moved to the upper electrode and

were seen as a black color as from the upper substrate. Further, white
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<Performance Test > In the obtained i mage di spl ay

medi um when switching the display by applying
woelobagss3 an initial white reflectance at the PI/IR005/016171

di spl aying was 38% but the white refl ectance was

loywered to 20% after_ left faor 1. day. anpl e 2)

B i gReRA ‘f"ﬁH@ Cﬁ&?rtlﬁéilggl?ﬁ%df“fa\“?e‘i artﬁ‘&%g’hé\fé’r@lor

synt hesi zed by the sane manner as in Exanple 1, except

stade wegOeftawithout applyingiveltagk foxEdal, Abeost no changes was

manuf act ured by Shinetsu Kagaku K. K.') instead of 100

et 6o the whits refletiagpar af fi ni ¢ hydrocarbon (Isopar G
manuf act ured by Exxon Chemical Inc.) was used as a

@%ﬁ%%gﬁygt&gﬂ%%%g?e same white fine particles as in

wer e ned. Further, 10 parts by nmass of
rbon bl ack (MA 1Q0, uf actured by M t.subi shi
direrpEafiorgng %rﬁtlaew?g& b‘PagﬁrdﬁRzl%én%L}HHgo parts by
mass of pol yethyl ene were prepared to nelt-kneadi ng
and puThennagaglisplafienedivnPrmecdyotodoredihy thpsaatd manofer as
the i mage display nedium - The inmage display nedi um

WRExRAfe Ocxdptithat $RARIUAMREle Wasiude®a3White 1,
except that the particle dispersion |iquid was

%%?ﬁ@f’ﬁ?%eg%p@%lﬁmé by mass of the above obtained

ICl'és and 1 nass part of black particle

dded to 30 parts by nmass of silicone oil b
yﬁ(ral?fogmance ITest > P y y

In the obtained image display medium, when switching the
display by applying voltage, an initial white reflectance at the white
displaying was 42%, but the white reflectance was lowered to 25% after
left for 1 day.

(Example 3)

In a reaction vessel equipped with a stirrer, a thermometer and a
reflux condenser, 10 parts by mass of 2-vinylnaphthalene
(manufactured by Shin Nippon Steel Chemical Co, Ltd.), 10 parts by
mass of styrene (manufactured by Tokyo Kasei Co.), 10 parts by mass of
silicone macromer (Silaplain FM 0721, manufacture by Chisso Co.) and
0.1 mass part of lauroyl peroxide (manufactured by Wako Junyaku Co.)
were dissolved in 100 parts by mass of silicone oil (KF96L-1cs,
manufactured by Shinetsu Kagaku Kogyo, Co.) while stirring at 200 rpm
and heated at 70 ‘C. The mixture was stirred for 24 hours at this

temperature to complete the reaction. White fine particle with an
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15

ul trasoni c di spersion. <Performance Test > In the
obt ai ned i nage di splay nedium when -100 Wwas applied

wao eoobhessspper | TO el ectrode, the white fine pardT/ai2e65/016171

were qui ckly deposited on the upper electrode. On the

ot hery hand, the pblack partic were noved to .the

REPeT R U REs AE O GiaPirterah 00 A fysre SPLBIGH. {1 om
the upper substrate surface. Next, +100 V is applied
t Productipp @nd operatientiof ¢He imalge display mhediemparti cl es
were noved to the |lower electrode. On the other hand,

the bl qHe ipeddd displayiediumwesls produtedurPie SIB6 miHsifer in
and were seen as a black color as fromthe upper

t E MH% I j when a white col or
%ﬁé&gﬁgé% 1:1%1&1%%9&1690 ??\ﬁkﬁ%&icgo‘or state was |eft
wi_t hgut appl in% vol tage for 1 day, alnobst no changes
§r§?§€ﬁ“{)"ﬁ White reflection. (Conparative Exanple
2) -Preparation and operation of the inage display
medi umin thhebtaingd itiagel digplaydnediuvaswhendilioey wastapplied
sanme manner as in Exanple 2, except that titanium

@¥ itHe uppsr IFEk1astrvlid, itheab Btk FRRNPIRIdE Ward haldy

<Performance Test > In the obtained i mage di spl ay

I al

%ﬁ{)&%d M%ﬂe %\f"lpgg %i&vﬂ%{(%déearxg# l%v%%?%e@ﬂ ag%p\!vﬁjetg%%l(%reﬁom the

age, an 1 ni ance at t

upper substrate surface. Next, +100 V was applied to the upper ITO
eIectrode, the white fine particles were moved to the lower electrode and a
colored state attributed to a color of dye was clearly seen from the upper
substrate surface. Further, white reflection when a white color is
displayed (a proportion of an amount of white incident light to an amount
of reflected light) was 35%. When this white color state was left without
applying voltage for 1 day, almost no change was seen to the white

reflection.
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di spl ayi ng was 42% but the white reflectance was
|l owered to 25% after left for 1 day. (Exanple 3) In a

WO e@o2s83 vessel equi pped with a stirrer, a threvoPmORI16171

and a reflux condenser, 10 parts by nass of
2-vi nyl napht hal ene (manuf agt g by Shin N ppon Stee
Chem cal Co, Ltd.), 10 pa y~mass of styrene
(manuf actured by Tokyo Kasei Co.), 10 parts by mass of
silicone macroner (Silaplain FM 0721, manufacture by
Chisso Co.) and 0.1 mass part of |auroyl peroxide
( manuf act Wige phytidlak eoshipiisitig a@blymee b€ aosgwletpressed
100 parts by nmass of silicone oil (KF96L-Ics,

e ' su Kagaku Kogyo, Co.) while
@F#&?ﬁ%@ﬁ%ﬁ%mﬁgﬁq%d heated at 70 C. The m xture
was stirred for 24 hours at this tenperature to
conplete the reaction. Wite fine particle with
annunber average particle dianeter of 700 nm were
obt ai ned. -(hoduction and operation of the inmage
di spl ay nedi spl ay nmedi um was produced
as the sane nz e 1 using the obtained
white partic . ‘
I mage di spl ay nedi um} when -1p0 VWas applied to the
upper 1TO el '

as a white color fromthe

Structural Formula (1)
In the above formula (1), R represents a hydrogen atom, a halogen

atom, an alkyl group or an alkenyl group, “m” represents an integer of 1

“to 10, and at least one of R represents the alkenyl group.

2. The fine particles according to claim 1, wherein the compound
expressed by the formula (1) is any one of a compound expressed by the

following formulas (3) and (4).

A\

Structural Formula (3)
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upper substrate surface. Next, +100 Wwas applied to
the upper 1 TO el ectrode, the white fine particles were
wowem23563 t he | ower el ectrode and a col ored stBCEJIP2005/016171
attributed to a color of dye was clearly seen fromthe
upper substrate surface. Further, white reflection
when a white color is displayed (a proportion of an
white incident |ight to an anount of
reflected Ijght) was 35% Wen this white color state
was | eft Wy»-out appl yi ng voltage for 1 day, alnost no

change to the white reflection. CLAIMS 1. Fine
particl es i sing a polynmer of a conpound expressed
by the fovv| yg.formula (1). Structural Formula (1)
In the abo ‘ a (I), Rrepresents a hydrogen

atom a hal oen atm an al kyl group or an al kenyl
group, "m' rgpresepts an integer of 1 to 10, and at

| east one of Rxepresents_the al keny 2. The
fine particles accordi ng ?tFustuamhk’ ﬂwsié?&pn t he
conpound expressed by the fornul a (I) is any one of a
conpoulg th¥ abees &stnbiylak (8) Aed |(@)£Vérlﬂaﬁ}ﬁhﬁldrﬁ£nhg)mﬂi‘ Be

(4). Structural FormJIa(B)StructuraI For mul a

O P o TR

east gr oup

qaw n bon number of 1 to
ogen atom.

3. The fine particles according to any one of claim 1 and 2,

further comprising a macromer.

4. The fine particles according to claim 3, wherein the macromer

10  is a silicone macromer expressed by the following formula (2).

) SR
H,C=—C—CO00—(C,Hz)—Si—0 Si—O S!I——R{

by \ by /. L

Structural Formula (2)
In.the formula (2), R; represents a hydrogen atom or a methyl

15  group, Ry’ represents a hydrogen atom or an alkyl group having carbon

143 77 ({3

number of 1 to 4, “n” represents a natural number and “x” represents an

integer of 1 to 3.
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12 and a hal ogen atom 3. The fine particles according

to any one of claiml1l and 2, further conprising a
wor@conss3 4. The fine particles according to BCHIPR0G/016171

wherein the macroner is a silicone macronmer expressed

by the followng formula (2). Structural Fornula (2)

In the formula (2), Rl represents a hydrogen atomor a

met hyl group, Ri' represents_a hydrogen atom or an

al kyl §r olUfheHzng parteclepaecondimseto any one of glaims'1 to 4,

represents a natural nunber and "x" represents an

wHeeghi tief fike parficles atbelddtivphivaetic pheticles doF ghmalge
any one of claims 1 to 4, wherein the fine particles

- oretic particles for an inage display
Ay Sediagh

met hod of producing fine particles
conprising: formng fine particles by polynerizing a
compound expressed any one of the foll ow ng fornul as
(3) and (4). Structural Formula (3) Structural Fornula
(4) |1 n6t héd miethed pbHpradusing Sne padticks compraginghal ene
ring may be substituted by at | east one of an al kyl

gtr oup firviing foed PAFtidBE B pobfmarizihgta @Bchpaundl 3§e8ssed any
at om

one of the following formulas (3) and (4).

N

Structural Formula (3)

Structural Formula (4)
In the above formulas (3) and (4), a naphthalene ring may be
substituted by at least one of an alkyl group having carbon number of 1 to

4 and a halogen atom.

7. The method of producing fine particles according to claim 6,
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7. The method of producing fine particles according to
claim6,wherein the polynerizing is conducted in a

wa@eloeeetsss n whi ch the conpound expressed by anpCDiP2bs2016171

formulas (3) and (4) is soluble, and deposing the
rticles of an insol.uble | yner tq the solvent. 8.
rhiR Hb O I BE h ORI 1 SO PR gie o
any one of clainms 6 and 7, wherein the solvent is a
nomppuhdrexpresseddysony efithe formmas (3 andl (Dfis spbihle,i angd
fine particles according to any one of clains 6 to 8,
d@ﬁbﬁﬁﬁ&h@%&ﬁ@ﬂs-of& inkbRi1bIB bbB&F tpfidstlvat. f i ne
particles according to claim9, wherein the nacroner
is a silicone macroner expressed by the foll ow ng
formula (2). Structural Fornmula (2) Rl represents a
hydr ogen atom o thyl .grqup, Rl represents a
hydr o%en Thomeshodal ar w@%gi@s RAFVICRS 2esPEUREHa AR one of
of 1 to 4, "n" represents a natural nunber and "x"
ckpmeseand Tawhearenythe sdlvdnt is Bnon-poldyr éigamipseslvent.e
di spersion liquid conprisingthe fine particles
according to any one of clainms 1 to 5 is dispersed in
t he non-pol ar organic solvent.12. The fine particle

char o8 contt Bt hARFBRdlie kel A Mk erp BRI Moo of

Iiégui d, according to any one of clains 11 and 12, the
RS & S @ BHYYRET-i s col ored by dissolving a

10. The method of producing fine particles according to claim 9,

wherein the macromer is a silicone macromer expressed by the following

cI:H3 \ CH3,
Si—0 sll—;R,'
l

A

Structural Formula (2)

formula (2).

T1 CH; /
H,C=—=C—CO0—(C,H,,)—Si—O0

Ly \

Ri represents a hydrogen atom oi' a methyl group, Ry’ represents a

hydrogen atom or an alkyl group having carbon number of 1 to 4, “n”

represents a natural number and “x” represents an integer of 1 to 3.

11. A fine particle dispersion liquid comprising:
the fine particles according to any one of claims 1 to 5 is dispersed

in the non-polar organic solvent.
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dye having a color different fromthe fine particles.
14. An image di splay nmedi um conprising: a pair of

web@eessdes, and the fine particle dispersion peTyuR2d05/016171

according to any one of clains 11 to 13 between the
pair of electrodes. 15. The inmage display nedi um
according to claim 14, wherein an imge is displayed
by appl ying vol tage between the pair of the el ectrodes
to caudd. el Ebe fmsiansle dispersienfliquad pgeerding o clpém 11,
The i mage di splay nmedi um according to any one of

chdudngld chagkel&ntybleigind. the fine particle di spersion
liquid Is contained in a mcrocapsule . 17. An inage

di spl ay apparatus conprising the i mage display nedi um
according to any one of clainms 14 to 16 as a displ ay.

13. The fine particle dispersion liquid according to any one of
claims 11 and 12, the non-polar organic solvent is colored by dissolving a

dye having a color different from the fine particles.

14. An image display medium comprising:
a pair of electrodes, and
the fine particle dispersion liquid according to any one of

claims 11 to 13 between the pair of electrodes.

15. The image display medium according to claim 14, wherein
an image is displayed by applying voltage between the pair of the

electrodes to cause electrophoresis of the fine particles.
16. The image display medium according to any one of claims 14
and 15, wherein the fine particle dispersion liquid is contained in a

microcapsule.

17. An image display apparatus comprising the image display

medium according to any one of claims 14 to 16 as a display.
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