DESCRI PTI ON RESI N PARTI CLES AND PROCESS FOR PRODUCTI ON THERECF Techni cal
Field 5[ 0001] The present invention relates to resin particles and a
process for producing the sane. More particularly, the present invention
relates to resin particles having uniformparticle dianmeters and a process
for producing the sane. 10 Background Art [0002] Resin particles are wdely
used for optical materials, cosnetics, additives to nolding resins or
coating materials, etc. In these lfSE€&IFFESNNn particles having properties
of uniformparticle dianeters are desired. 15[ 0003]As production processes
to obtain resiREPAY tHARTESTEE BNDf PROCERY tHonl exdbaret el Syy#kpioduct i on
process wherein resin particles having aparticle size distribution of wde
range, whi ch have been produced by suspensi on polynerization and spray

pol yneri zation, are classified, a production process wherein seed
partingﬁngggingka%gn controlled in 20 their particle dianmeters are used
in seed pol'ynerization and the seeds are swollen to obtain a given
particle size distribution, etc. are disclosed. Each of these production
processes, hbWevkr, nedlds prapant stepstand redqriesese mechngmstt iaric swon.
[0004] In order to solve these problens, it has been studied 2 that

. thedi spersedss ater grodueisur thecesanndi Moeaohert i @iRpIgL S te@NLALBEAG 2

pol ymeri zabl e nononer is controlled in a reaction systemin suspension

pol yneni-@atien rkoebtal ' itd1¢lse | ng 0l rnticle

di aneters. For exanpl2?p§%§§22§§§ﬁﬁ%%feﬁﬁpg¥ g%&gggﬁg%%ﬁgggﬁiélameters
poly ;zat | i rried.out _in the presence of colloidal silica as a
suspgﬁéédﬁlgggﬁ%%?%gf RAYRCHAT i ol G alkali metal (see patent
literature 1), a process wherein suspension polynerization is carried out
in the presence of a hydrophobic inorganic oxide, a hydrophilic organic
conpound and a water-soluble neutral salt (see patent literature 2) and 10
a Ypr oBaglsgwharceiirtsuspensi on pol ymeri zation is carried out in the presence
of a suspendi ng agent (see patent literature 3) are known. [ 0005]

In these promeEsses, howevehpdriaat BBAL--Qfi 2 1L8A%H Laui d | s a probl em
because the polynerization g;sten1con€§iﬁé a netg+gﬂféégié§i&éﬁ1%ﬂﬁ%qfhe

- pol ymer i m cont s e & ot ol . FUFtner AT
amount” 1 s, Sanr b Sl PTRAICCR S ear ERaTtRereloran g pha: (Al has

adhered to the surfaces of the resulting resin particles sonetines becones
an obstHt] 565 t heSSUbRRHuentSHrovéssi Rgerertirs orf Linstfo2@ Patentle
Literature [0006] Patent |iterature 1. Japanese Patent Lai d- Qpen

Publ i €anedprNoara 1364 5¢ 2007 Patent literature 2: Japanese Patent
Lai d- Open Publication No. 355639/2000 3
15 f0003] As production processes to cbtain resin particles of

uniformparticle diameters, a production process wherein resin particles
havingaparticle sizedistribution of wide range, which have been produced
by suspension polymerization and spray polymerization, are classified,
a production process wherein seed particles having been controlled in

20  their particle diameters are used in seed polymerization and the seeds
areswollentoobtainagivenparticlesize distribution, etc. aredisclosed.
Each of these production processes, however, needs plural steps and
requires much cost and work.

(G004} In order to solve these problems, it has been studied



Patent literature 3: Japanese Patent Laid-Open Publication No. 16707/1994
Summary of Invention 5 Technical Problem [0007] Accordingly, it has been
desired to obtain resin particles havimg good processability and havi ng
uniformparticle dianmeters by nore efficiency dispersing and stabilizing
oil droplets containing a pol ymeri zabl e nononmer in suspension

pol ymeri zati on. [0008] It is an obj ect of the present_ invention to

obt ai ﬁ%%%&%@%tﬁ%% LT ACSLRITHC 160 P S b ahfite cindgénd PAg

agent (such as silica) adhering to their surfaces and having uniform
parti ¢ podimgmtzatsle kondrennstdmrt miijlect intk tdmspresent temeHuispensdon
decrease the anount of a netal in a waste liquid fo med in the production

of thedlympatthehes. tSautdion fegiRr pht-em-1 890 VHEhey preserh Havention
i ncl udes, for exanple, the follomjng [1] to [9]. 20[0010][1] Resin

part'@l%ﬁefeewgm'e@; Qr030] € 0LEPELAL N AN gﬂggggnguépo Ihely surfaces

an havi ng a vol uneneanp rei C di anet er er el n:

nt of the inorganic dIS ersin nt adherlng to the resin
bast | G VERP ABSOR o8 G FaAbE OF ‘8“%8??1?%@61‘36 65 Ephioidy ¢ iatanes 4

belng determ ned by the follow ng equation (1): Amount of inorganic
di speeEsisngragenen asttariligaro andspnhpdi e cbe urdldeds metaho(¥re gfatent

i norgani c di spersing agent (part(s) by weight)/anmount of polynerizable
nmonongritepattics)l by awveirgbe s /wiesidlnSspapéhel en HRAGKEIre zsui aGes aneaias
nmeasured by Mastersizer 2000 manufactured by Malvern Instrunents Ltd.(l)

wher ein+t: | n t he
pol yngPleﬁlﬁ%@%%%ﬁeéﬁsww RS fangP b e Srey r AR cEREL OB ARk 2
each an annu troduced i rod cti resin rticles nd 10 the
aounEOBROPHR 551 DA Tl TRURGHar i, F00F pb Ry tgheatate ] ‘and
[0011][2] The resin particles as stated in [1], which have a CV val ue of
180 t 0 250RCepE0IE i SHPanssion qraneslias tasn s samany jied witalmtha presene,

wherein the el uted hal ogen concentrati on based on the resin particles 15

is | ess bhansdndim JLOL3](4k pheenesipartiired @3 aseskadwd. i n any one of
[1] to [3], wherein the elutednetal concentrationbased on the

resinparticlggoss | ess $0aRc2Q PRAPBesses, however, treatment of a reaction

liguid is a problem because the polymerization system contains a metal.
Further, unless the amount of an inorganic compound added, suchas silica,
15 is a given amount or more, any effect is not obtained, and therefore,
silica that has adhered to the surfaces of the resulting resin particles

sometimes becomes an obstacle to the subsequent processing.
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[0014][5] The resin particles as stated in any one of [1] 20 to [4],
wherein the inorganic dispersing agent is silica. [0015][6] A process for
produci ng resin particles, conprising: 3 [step 1]: a step of stirring
a conposition containing an aqueous nedi um a pol yneri zabl enononer, a
polynerization initiator, an inorganic 5 dispersing agent and an
enuIS|fy|ng ent 0 forna liquid in which oil droplets are dispersed in
t he aqueous?t BPEnilEﬁEFture 3° Papapest: P%F?ﬁ§ﬂ§aéﬁ-9@§P|?EP¥4R?§£Q§p§PS|on
with stirring to polynerize the polynerizable nononer. 5[0016][ 7]
Thepr d&&99 /.8Ppr oduci ng resinparticles as stated in [6], wherein in the
step [1], the inorganic dispersing agent is used in an anmount of 0.01 to
2.0 parts by wei ght based on 100 parts by wei ght of the pol ynerizable
nmononer. [0017][8] Theprocess forproducingresinparticles as stated 10 in
[6] oulfhr M@Effﬁg%ﬂ{%ﬁpe step [1], the inorganic dispersing agent has a
mean prlnary particle aneter of 1 to 500 nmbefore it is added to the
sy te FOOlSl[%}I%?%Erocess forproducing resinparticles as stated in
ne “6f BT wher ei nt he i norganic di spersing agent is colloidal
155|I|ca Advant ageous Effects of Invention [0019] According to the present
i nvention, fE8PAl parti chesordiviiguniiftohpar beel edt sinstcbrioc abibedbt aésibd.
Furt her, theresultlng 20 resin particles have a | ow adhesion ratio of an
i nor gaairtidispeatsiitg agent psveksasbsiiteamn Hahe ngunhacesn apsrara e
excellent in redispersibility. When resin products containing the resin

parti gkgseBELs W%cﬁ% %&L_cae%népe&i g;s@ggti ’anﬁh§¥ @fgﬁ%ﬁgﬁc%lea&obwwance

and are sui tabl e for various work over, he
| -coptainin hal ogen- contalnln ound used in the
o 0dUEPT BB L QB@%&&FE%S&&O?W&W e S EARES R Pl PO RETer Fde
conpounds in a waste liquid are |ow, and evil influence on the environnment
cdh be redut@@08k Bri ef I'Deist AtpebdACHF o Drtdvd PESSEOD20I Rt ioh shomstain
rel ati onship between an anount of silica adhering to the resin particle
sur f acesifqamilcdeadhayal g dasedl cmddBits pécad i ihosgahaeed Byma)s iagdagent
| um nance. . - Fig. 2 is a SEM photograph of resin particles of
the prgsentaslO:i WeNH®RriRESES kBl 8Ns0f r FHOGH FBNNS ng uniform particle
diameters. It is another object of the present invention to decrease
the amount of a metal in a waste liquid formed in the production of the

15 particles.

Scluticn to Problem
[0009] The present invention includes, for example, the
following [1] to [9].

20 10010] [1] Resin particles having an inorganic dispersing
agent adhering to their surfacesandhavingavoiumemeanparticle diameter
of 1 to 1000 um, wherein:

the amount of the inorganic dispersing agent adhering to the resin

particle surfaces is in the range of 0.0001 to 0.02 g/m?, said amount



[ 0021] The present invention is described in detail hereinafter.
15[ 0022] The resin particles of the present invention are preferably
produced usi ng suspension polynerization. [0023] The process for producing
resin particles of the present invention conprises: [step 1]: a step of
stirring a conposition containing an aqueous 20 nedium a pol ynerizabl e
nmononer,, a polynerization initiator, an inorgani ¢ dispersing agent and an
enul2§¥?Fﬁgd8§éﬁ?l?%gf9%rﬁ?qiﬁﬂﬁ%@wPﬁgmﬁﬂEﬁF%ﬁW d@r'6pl ets are dispersed in
t he agqueous nedi um and [step 2]: a step of heating the dispersion
with stirri Agototpof yimerigzeichel potysierd zgbht adimonerg to7r¢D24ethecle
process of the present invention preferably conprises, between the [Step
1] andulrffacksStepamdunt of inorgahStefidpdisind &2 qEREi(§) Ngy addi ng a
di spersion stabilizer to the dispersion and stirring them 5[0025]By subj
ect i ng,.t: ' rid gl a rLoduct | .10 a
%eﬁgﬁtﬁ ??ﬂa&uﬂ?@ 5£S gicﬁﬁm%%%aiﬁg R¥nbher agave @n %g;i %«ESQ}PPT PrESS

medi um r énoval st ep, as suction tiftratiron, cent separatl on or

VAR LURRERYPRS DhoSt ) WG HoPuRsereaari o it bpocetestedee 1Y rodin®

particles can be obtained. In order to make 10 the resin particle

di anerenyfapkrerediboiMal,verrclassirinent$ okt @t ep may bdI¢onbi ned, when
needed. (1) [Step 1] : step of stirring a conposition containing
an aquwaeusinetidi@moanpoby itd 1ablkrganboaiBperdipgl yd@it z2akl 6Re idhdunat 6F, an
i norgani c dispersing agent and an emul sifying agent to forma liquid in

whi chtalelp&gﬁgéﬁ@a%tﬁ ALEofksPel sad ng%tﬂgla% £O4Se BH WMk cquation f@xg he

step (1) pol yrneri zabl e nonomer, pol ymeri zation initiator, the
i norgani c_di.spersing agent, .the enulsifyin ent and other arhitrar
conpoRR1E &l EnaTABErs ¢ T RAPHES aqUbE L BRI rO Bl S e LT HroShfler e
Q{ means of stirring force or shear force using 20 a device having

stl rrithg Bhadet rof diopolyRerisabla RenvreXarsS 187 BRrEasbwni eedildper si ng
machi ne or the |ike, whereby a dispersion in which oil droplets have been

fornmed in theocagueous nEdj Mmel seobt @aredcles as staf8826] I[a]} héhisthepads t he
stirring rate is preferably in the range of 2 to 25 mis in teLns of a

peri phepal vyeloch£ i ofcd Besstirring 8 bl ade edge part, and the stirring
time is preferably in the range of 1 to 60 mnutes. The stirring is

preforably SHETLPY OU i) AL SIS AL Le, B LS008 ROLYIRL 3304 PO
wherein the eluted halogen concentration based on the resin particles
15 is less than 24 ppm.

[0013] [4] The resin particles as stated in any one of [1]
to [3], whereintheelutedmetal concentrationbasedonthe resinparticles
is less than 20 ppm.

[0014] [5] The resin particles as stated in any one of [1]

20 to [47], wherein the inorganic dispersing agent is silica.

[0C15] [6] A process for producing resin particles,
comprising:

[step 1]: a step of stirring a composition containing an agueous

medium, apolymerizablemonomer, apolymerizationinitiator, aninorganic



5[ 0027] Pol yneri zabl e nononer The pol yneri zabl e nononmer used for
producing the resin particles of the present invention is not specifically
restricted as long as it can formoil droplets in the dispersed state in

t he agueous nedi um [0028] Exanpl es of the pol ynerizabl e nononers i ncl ude
10 (nmeth)acrylic acid-based nononers, styrene-based nononers, functional
group-gontai nin oner.s Ctlonal noponers, conj u ted

i ene HABERROAB AT AR i Eul RAEVLBF s oo Ed el Bepemy 613, o
these, (nmeth)acrylic nononers and styrene-based nononers capable of easily
pr odu@ﬁrﬁ@l@ﬁﬁeﬂ%a‘ﬁlﬁ“wﬁ?cb&ﬂ itBeegqureupreddinabl @éndvore 15 specifically,
there can be nentioned the follow ng nononers, without limting thereto.

[ 0029] Exanpliesepf 2} hea (mﬁﬁ)cﬁC[t&bith@CtHeb@Sﬂﬁbmmmﬁhi Belddeng to
(meth)acrylic acid al kyl esters, such as nethyl (neth)acrylate, 20 ethyl
(met hyagrubat ge a&&qydl lia)a@%yinahsmeiwt yl (meth)acrylate, pentyl

(nmethyacryl ate, hexyl (‘nmeth) acry ate, 2-ethyl hexyl (neth)acrylate octyl
(nmeth)acryl onyl acr ate, dec met h acr

(1ot ) acr y1 aPEL6 ot hy SETy PREREPHaDS Fos srbputTEa e SEYpRE R FES 2 2EEELy
(neth)acr | ate and 9 benzyl (neth)acrylate; (neth)acryllc acid
alkox}ﬁlkél é@@éﬁéni§h@ﬁea%t%@ﬂﬁdxyébﬁWUKFW@PhFa%#§HQﬁﬁ;nge€9©&¥éﬁhyﬁed
(meth)acryl ate, propoxyethyl (nmeth)acrylate, butoxyethyl (neth)acrylate
and etihoxyprmopylk ¢t B)lace V.d parts by wef gkt Waaedybh c Bcpdrtand; saligyss
such as (meth)acrylic acid alkali netal salts; and (nmeth) acrylic

aci d gstere 9b1 @dLveddie abeehels, such as cyclohexyl (neth)acrylate.
10[0030]Exanp|es of the styrene-based nononers include styrene,

al kyl styren ch as | styrene,. dinethyl styrene ene,
oty styr ensdOHTbehytet PEeres BEYTETRgPE ey PRle- T FoEUr bebh bbes 4o SHAEEd

but yl styr ene, hexylstyrene heptyl styrene and octyl styrene, fluorostyrene,
cHl or 68t {fleime, [BH onitidBaiendn 4Be dsiorddt yEemdnosRREI BribtIRATSIpdeAgent
styrene iodide, nitrostyrene, acetylstyrene, nethoxystyrene,

a- et hy b sd yreeme panda vy rpdrnttdlalendiameter of 0084] Bxanmpl bsfofe tite isuadtednal
gr oup- cont ai ni ng nononers i ncl ude: oxazol i ne group-containi ng

polyn36|ggglgﬁgggpounds such as 20 2-vinyl -2-oxazoli ne,
2-vi nyl 2-oxazol i ne and 2-i sopropenyl-2-oxazoline; aziridine

and 2 azi i B0 PﬁLY”E%aZﬁ§ FS P e B Tl e L ORbA ATy pRdSter o
such as aIIyI(%JyC|dyI et h

inanyone 6] to [8] wherelnthe1norganlcdisper51ngagent18001101dal

15 silica.

Advantageous Effects of Invention
[0019] According to the present invention, resin particles
havinguniformparticlediameterscanbeobtained. Further, theresulting
20 resin particles have a low adhesion ratic of an inorganic dispersing
agent such as silicaonthe surfaces andare excellent inredispersibility.
When resin products containing the resin particles are used as optical
sheet members, they have excellent luminance and are suitable for various

working. Moreover, the amounts of a metal-containing compound and a



10 (nmeth) acrylic acid glycidyl ether and (neth) acrylic acid 2-ethyl

gl ycidyl ether : hydroxyl group-containing vinyl conpounds, such as

2- hydroxyet hyl (neth) acrylate, 2-hydraxypropyl (meth) acrylate,

2- hydroxybutyl 5 (neth) acrylate, nonoester of (nmeth) acrylic acid and

polypropylene gl ycol or polyethylene glycol, and adducts of |actones with

2- hyd yethyl éneth acr Iate quorlne cont ai ni ng viny

mono °9§Bcﬁ° 15521 QHBQW%%FE@(P (et Wfo%qwrbpaepasaw sgétlérs:
10car boxyl group- contalnlng vinyl nmononers, e . g. , unsaturated

car boxyl thatadhgssoneait rad iomst ¢ taceg ¢@nmimﬂs inh&cwaste ddigd, i dcaot dpive

acid, maleic acid and fumaric acid, and salts, (partial) ester conpounds

and aend arhydihfiesertfe tdies®eaendsronment can We£akiduveedhal ogen-contai ni ng

vi nyl nonomers, such as 2-chloroethyl 15 (nmeth) acrylate, 2-chloroethyl

vinyl ether, vinyl nonochl oroacetate and vinylidene chloride; am de

group contai ning vinyl nononers, such as (neth) acrylam de, N-nethyl ol
ggth% acry anlde N- me rcﬁgﬁFye é (meth) acrylam de and N- but oxynet hyl

(meth régﬁy SREHERE B8b ¢%$PBPcon- cont ai ni ng vi nyl conpound nononers,

such as vinyltrinmethoxysilane, 3-methacryl oxypropyltrimethoxysil ane,

al lyltrinmet h8%¥8i1 ane, Ti¥mbshexwgs Tl priopyabald hatadeneraamount of silica

2- met hoxyet hoxyt ri net hoxysi | ane; nacronononers, such as substances havi ng

a radeagakrpoyinerihzabbein ldamiiglle guedpcat (el @NGteld ¢aped \Weddx ahi B9

products of the above nononers (e.g., fluorine-basednmacronononers,

S|I|cggeggggélQﬁﬂgﬂgp%ﬁg%gngggr§ y?gﬁg@ne based nacronononers);

acrylonitrile; d vinyl acetate 0032] Exanpl es of the pol yfunctiona
nononmers in Iud unct i onal NONEr S, | ene co
7 (et hy acr St €2 15 1T ERESGRGOBR OF (RSTH) Sericnes pht Fab AL
gl ycol di(nmeth)acrylate, diethylene egcoI di (neth)acryl ate,
hHYyok?E?ﬁ?%@%e di (neth)acryl ate, neopentyl glycol di(neth)acryl ate,
1, 4-butanediol 10 di (nmeth)acrylate, 1, 6-hexanediol di(neth)acryl ate,

1, 9-nonanedi ol di (nmeth)acryl ate and di vi nyl benzene; trifunctional
nononmers, such as trinethyl ol propane triacrylate, trinethylol et hane

tr|(nggggggﬁygéﬂebf[gﬁyb@gﬁﬁh@gltoI tri(nmeth)acryl ate, dipentaerythritol
tri(nmeth)acrylate, ethoxylated 15

trimet hyl ol etri( th)ac te Iate tri yl. ol ro e
tri(neth)acféﬁgfﬂ and Pfﬁ ﬁgtﬁ?§8P F8 yEY H Sﬁ%ﬁ%?&aﬁﬂr ngf

tetra- her functlonal nnnoners e.g., tetra(neth)acryl ate conpounds,
such Bgr%%@@ékﬁﬁﬂlﬁrltol tetra(neth)acrylate et hoxyl at ed pentaerythritol
tetra(neth)acryl ate, propoxylated pentaerythritol 20 tetra(neth)acrylate,
difpent aeryt ho022d] t et r diletdesdor phatécleshokytlad ad-cdicpent aeeyt hoh tate
tetra(neth)acryl ate, propoxyl ated di pentaerythritol tetra(neth)acrylate,

di tri pehylob Df QRaReideet LAl ABt B &6ENd 8de palRRRY Lat edn di tri met hyl ol propane
tetra neth)acrylate and et hoxyl ated ditrimethyl opropane
[C023] The process for producing resin particles of the
present invention comprises:
[step 1]: a step of stirring a composition containing an agueous
20 medium, apolymerizablemonomer, apolymerizationinitiator, aninorganic
dispersing agent and an emulsifying agent to form a liquid in which oil
droplets are dispersed in the agqueous medium, and

[step 2]: a step of heating the dispersion with stirring to

polymerize the polymerizable monomer.



12 tetra(neth)acryl ate; adduct s obtai ned by addition reaction of

di i socyanat e conpounds havi ng an aliphatic group between diisocyanates,
such as hexanet hyl ene diisocyanate, tri/ethyl hexanet hyl ene dii socyanat e,

di i socyanate 5 net hyl cycl ohexane, isophorone diisocyanate and

met hyl enebi s(4- cycl ohexyl i socyanat e), ordi i socyanat econpoundshavi ng an
aromatic gr uch as_dii socyanat t hyl benzene and .4, 4-di phe nmet hane
G P eocyanat S0BaETh g1 yeFibISTHISHE Fiahs HEESCR poRCibr gEnPrEOFTabLY

pent a( met h) acryl ate, and di pentaerythritol 10 hexa(neth)acryl ate.

[ 0033FERRApEes, dretrercdmeugdted di emrd based SanpoRers i ncl ude but adi ene,

i soprene and chl oroprene. [0034] As the nononers that fornpolyurethane
resins, pol ystspcoritiai Bi Bgepl y@@iriaing padinganMpisesrsaod fidisqdyanate raw
materials 15 are enpl oyabl e, and exanpl es thereof include aromatic

di i sogyangt §SerSUSD A% 2t41k9hy! A&, di i socyanate, 2, 6-tolylene

di i socyanat e and p-phenyl ene di'i socyanate, aliphatic diisocyanates, and

bi functi onal. .} yanat e-t et nanat ed ur et hane prepo rs.. [00Q35] Ex | es of
P pol yol o [PHZP (e di ob SeRSBar HeStRe SEpREEERI T Ehes st LanaPBve

di ethyl ene glycol, and pol yether glycols. [0036] The above nononers naybe
used BIrAgVYLHPN PEPCBES (sed Mesiiamgsiqirae stepl gugh &g aastion filtration,

[ 0037] Pol yneri zation initiator |In the production of the resin particles
of theeptestmjal separaoion otashing wireferedd 8 dwovaste rgy ot iysra 2aying
initiator. As the polynerization initiator, a radical polynerization

initigtep, issicBr&f erablsy: B4l &P rpled ok-adiGRl df?%%@{‘;gé IAAVE®Rzation

initiators include ofganic "peroxides,” azo-based i ni rs and ot her
radi cal _pol ynerization initiators. 0038 anpl es of the organic

bor oxPHER” (Lot BPEE AR AT MG PR R AL Ry, SRTa Pl S erp BRES)
per oxi de, dicunyl peroxide, benzoyl peroxide (BPQ), |auroyl peroxide
(%0 thai petHy IHREdceet dharglpes diQhthewdderm, a classification step may
di met hyl bi s(tert-butyl peroxy) hexyne-3, 10

bi s(t ket cbuibirgbr ovhers opredpyl. ) benzene,
bi s(tert-butyl peroxy)trinethyl cycl ohexane,

but yl - bi s(t erty bytybner ey et 8Ealk-ei nd ek b eXARRNES PR, rAGtht 8&hebus Y
ester, dibenzoyl peroxide, parament hane hydroperoxi de and tert-butyl

per oXybengoaLe. LaL003o] FATRLes, of (16,320 hesed LILLLALO! 3. LASLYge: o

2,2-azob1si'so ni azo utyronitri’l e,
2,2-azobis-2,4-dinmethylvalronitrile, L _ )
2, 2- abPPRL LN LAGRY - N A8 Rt HS Maing 8APRFI 1R fogBthyiiquid in which oil
2, 2-azobi s(2- met hyl propi onate) and 20

2,2- adobip {2 rmetehylipperisedamm diine) a glidvydy oetdiom de.

In the step (1), the polymerizable monomer, the polymerization
initiator, the incrganic dispersing agent, the emulsifying agent and
other arbitrary components are dispersed in the agueous medium in an
inert gas atmosphere by means of stirring force or shear force using

20 a device having stirring blade rotation function, a homomixer, an
ultrasoconic dispersing machine or the like, whereby a dispersion in which
0il droplets have been formed in the agueous medium is obtained.

[0026] In the step 1, the stirring rate is preferably in the

range of 2 to 25 m/s in terms of a peripheral velocity of the stirring



[ 0040] I nor gani ¢ di spersing agent Exanpl es of the inorganic

di spersing agents used for producing the resin particles of the present
invention include silica, titaniumoxi & and alumna. O the inorganic

di spersing agents, silicais 14 preferable fromthe viewpoint that it has
a refractive index close to that of the resin particles and has no evil
influ on,the optical rfoLmance. [0041] As t e silica, .coll oidal

sili Cg’i § p?‘é‘ﬁ%r Yy Li’é]éjd%gebétééﬁ?en‘? tglﬁ%t-’s Sl Elé"'rﬂt’JﬂéljeI1 dﬁsﬁnﬁ?@gé of
nano order and is dispersed in water as primary particles. The mean

pri madytpalmiigiugedi.anBrestofrrihe icoproiaiablsi e caldpor e taddiempenatere he
reaction systemis preferably in the range of 1 to 500 nm nore preferably
1 to 2Q0wHidh theOda] Wheri 1d1el dTRanofer My yiopabdl @heer idicalyetigtia Dy taterdOm
colloidal silica is in the above range, resin particles having uniform
parti elg.di-gpeters can be obtained. As the mean primary particle dianeter
of the coIIordaI silica is decreased, the function of the colloidal silica

bgggganrc dj, spersi.n ent _becones hi gher, and an effect to

st brI o%ﬂgggﬁﬁé%gggigggﬁﬂﬁ£obtained However, if the mean

primary particle 15 dianeter is smaller than the lower limt of the_ above

range, the Ebfnsiigaierdizabéa mETEIRdsUoed F EXPEASIYENGNC Behigt PaEbhheeal .

Even if colloidal silica having a nmean prinmary particle diameter |arger

t han blethppareddnti tnoént hen abovetr apgeifscakied reanrettedtad dsigabsl ize

oil droplets that is higher than that obtained by the use of coll oidal

si licashavbag 20 (i MRARLRS i MBEK P! Lol & fianelen nW i Axtdisd age udef i ned

by the present invention is not obtained. [0043]Enu|srfy|ng agent

In order to g rse t abave cQmp gnent |nrth ueous nediu n%

emul si fyi ng % i s usEtf it Additiof Po YRt aéﬁ‘}oéloﬁ‘re%Set%‘F o 15

agent in the production of the resin partrcles of t he present invention.
npl (metfaehel kharsfrhrag AGERES TP cﬁr’ld%eftﬁj‘lbgﬂr?@rdr ROPRPeT s FHHCRYRMR 5,

noni oni ¢ surface active agents and ionic surface active agents.

[ 0044 ¢ Exapptast agifnitnye mpabywes), cpdl gHetdi inadgenhsmens) ucken fugartaicei ns

(e.g., gelatin); lecithin; water-soluble rubbers, such as gum arabi c and

t r agagaBhb B4 RO Al GbRahe: s €iedt Bbos eo@%ta@tﬂﬁesﬁt@haﬁ@polyols
carboxynethyl cel lul ose, ethoxy cellul ose and hydroxypropy met hyl

cellu S84 star d jts. deriv |ves vrn

pol yv%)%y yr r’oI %@2 C%]leco%?elf) Sénaendaggy%( hearSe 13’/18%?/‘5 h)?tpageel?)f
alkylpheni et her, ponoxyethXIene Iaurxt ether poI eth | ene glycol fatty
aci d es¢ety Rﬁﬂ%ﬂﬂ%ﬁﬂ sRPesheR. PRt iRiRAA %9L9§héF3bE§%@eEﬁQ#% poPyfrer s

(pol yners on whi ch pol yvinyl pyrrolidone and its derivatives have been

driaf t ede¢isbrdl tyan thatrey cani de estrarisnesutcheasosbobin@nuineakee s, soi biidan
stearate and sorbitanpal mtate; and cetyl alcohol. Exanples 15 of the

noni onigi sikd agRragld. ve agents include pol yoxyet hyl ene al kyl ethers, such
as pol yoxyethyl ene | auryl ether and pol yoxyet hyl ene stearyl et her;

pol yoxyal ky @&ﬁ%errvat y Len

polyoxyalkytene alkenyﬁﬁﬁgﬁﬂ%g %%I?géyg%%€$ene yﬁg eny ?Sg%ﬁét“g%%% itan
fatty acid esters, such as sorbitan nonol aurate and sorbrtan 20
nonostRaHEtR: polyoxyethylene sorbitan fatty acid esters, such as

pol yoxyet hyl ene sorbitan nonol aurate and pol yoxyet hyl ene sorbitan

nonool eat e; (potlyleamtiiyl enedsolihilt esteast ysuwdi dseseeg] (gleybeérorylatey
acid esters; polyoxyethylene fatty acid esters, such as pol yethyl ene
goycobt olr@éﬁ}ﬁtae@nateol psetap%t et )&Qlyld*tét, epreye; (madnaxsgtiBybene 16

har dene castor oi |, polyoxyet erneaIkyIantne and aIkyI al kanol am de .

anplLgs i |n I sulfuric acid
esterﬂjsaT}?i suc %é:g@%% Bgﬁﬁ ﬁée’kﬁf E gﬁﬁ%ﬂ‘%’t}uryl sul f at e;
pol yox eth | en al kyl sulfurrc acrd ester salts sodj um
dodec géﬁﬁgiﬂtﬁanFey séﬂ?FﬁH%ﬁ%ﬂ#@ﬂ%;uPPBgﬁcéWﬁEFeac%Mﬂﬁﬁﬁ'uﬁFCYl
polyoxyalkylenealkenyl ether sulfate, fatty acid salts, and sodium salt of
naphth®¢thk&ﬂnykaﬁecaadidOﬂeqylaKm¢thkﬂﬂﬂMi§$Ee. Exanples of the cationic
surface active agents include al kylam ne salts, such as coconut am ne
acet at e and(fdaaradBiTike: atebatle; e ARd sqUalEH BaMheH D heth )l tva atdlarkdich
as lauryl trinmethyl amonium chloride, stearyl trinmethyl anmonium
chloride, cetyl trinmethyl anmmoni um chloride and al kyl benzyl di net hyl
ammoni um chl ori de. Exanpl es of the anphoteric surface active agents
i ncl ude al kyl betaines and al kyl am ne oxi des, such as stearyl betaine,
| auryl betaine and | auryl di met hyl am ne oxi de.



15[ 0045] Such enul si fying agents can be used singly or in conbination.

[ 0046] From t he vi ewpoi nt of waste liquid disposal, it is preferable that
no metal is contained in the emul sifyirtg agent or the nmetal content in the
emul sifying agent is |low 20[0047] Other arbitrary conponents Q her
conponents, such as polynerization inhibitor, antioxidant, ultraviolet

| i ght S absorber, anti-foam ng agent, near infrared ray absorber,

f1 uor §C&¥L MFFYM Tl id col orants, specifically pignment and dye, can
be used, when needed. 17 [0048] Exanpl es of the polynerization inhibitors
i ncl ude sodi(mathl 2eiye @rdid bdtpkybHy dxgs ot tiensuchEranpebkonfelttha
anti oxi dants include hindered phenol -based anti oxidants . Exanples of the
ul t r avimekat abirghdtabsatesrsthpal yteth) adeyed gnorepbagethi ght

stabilizers, hindered 5 am ne-based pol ynmeri zabl e conpounds and

benzot| ~Ppsed | I &BQ&; 9 lorants,
oiI-séﬁEgﬁgggr s or’ g?g%%ﬁ%gggﬁaﬁm%?gpﬁnre f%%géu%?ﬁ?%9§¥§§%fve in water
than in %Fg nnnﬁner_can be properly used. 10[ 0050] Exanpl es of the

0i T - sdPGbe2ay%s ¥ %cl ude Sol vent Bl ue 35, Sol vent Red 132, Sol vent Bl ack
27 and Solvent Yellow 16, in ternms of color index number (C . | . L :
Further, thénetkhaciicligl seigdemidredtdyesiathas @edhiggayilycuxad fdrkalior
exanpl e, cul ari ne-based, azo-based, qui nophthal one-based or

pht halheeyaniaeebasaed witing/recording liquids, 15 | euco dyes that are
used for thermal recording paper or used as heat-sensitive coloring
materials, taLcdyes Jala & felshs EPL1GOFARIEGScoRb s, MLRNR, c18nYRE1 ety
of direct dyes, acid dyes, basic dyes, azoic dyes, reactive dyes and
fluoresc d etc. can be al so used. Exanples of pignments capabl e of
beingﬁﬁﬁggé?gggié9?1he nmononer 20 include various inorganic and organic
Q%gnents, such _as Permanent Yellow DHG Pignent Red 57:1, Lionol Blue
7027, carbohO0BPAkk, Bl dolemAy 430 styapreThangH&onPNgEsoxRakud® ed iron
oxi de and ul tramarine. [0051] Conposition in step 1 The conposition in the
"st epstyrenef hel ipricdyeknes, psacksss frosth & tohtakeni dgmeétieyIeisyreqegrti cl es
of the present invention is a conposition in which the aforesaid
conpopentstRy Es RSNt JtRvhBe fehl oviNG ARt enEN Ehee dedium  The
foll ow ng anbunt's are eacﬁ baSed on 100 parts by wei ght of the total

amoun,ohy Ll 0% MHIRTRLE, BhORLIDE ATRYY, RLokyEsLpoLgenig, di spersing
octylstyrene, fluorostyrene, chlorostyrene, bromostyrene,
15 dibromostyrene, chloromethylstyrene, styrene iodide, nitrocstyrene,
acetylstyrene, methoxystyrene, a-methylstyrene and vinyltoluene.
[0031] Examples of the functional group—containing monomers
include:
oxXazoline group-containing pelymerizable compounds, such as
20 2-vinyl-2-oxazoline, 2-vinyl-5-methyl-2~-oxazoline and
2-isopropenyl-2-cxazoline;
aziridine group-containing polymerizable compounds, such as
(meth)acryloyl aziridine and Z-aziridinylethyl (meth)acrylate;

epoxy group-containing vinylmonomers, suchasallyl glycidyl ether,



preferably in the range of 0.01 to 2.0 parts by weight, nore preferably
0.05 to 1.0 part by weight. The anount of the enulsifying agent is
preferably in the range of 0.0001 to O1% part by weight, nore preferably
0.001 to 0.05 part by weight. 10[ 0053] When t he anount of each conponent is
in the above range, resin particles having an even particle size
distribution can,be ohtained, and resin particles having desired

pr oper {IEL) ACEYLRC 361 R YEALHL SFbsc e S duirr ryal EACiE SEithye ¢ lgghdsion
ratio of the inorganic dispersing agent, can be obtained. A |arger anpunt
of thetiheargani c di spersing agent than 15 the upper linmt of the above
range is undesirable fromthe viewpoints of stability of oil droplets and
econony. |f h@fﬁ@oﬁ?@@&buphebﬁ@éiﬂlﬁnéﬂﬁh%&lbotnb@ﬁn&i@,.e shenels 2-idroafethe1
above range, an effect to stabilize oil droplets cannot be sufficiently

obt ai [ € e .4 -.1cl ude 20

R T e ey L T e irage

t he inorgani c dispersin ent _and the emu| sifying agent to the wei ght of
t h a&ﬁ‘&ggéaﬁﬁéi}rﬁfﬁi %‘OB‘?%?%%&F%B@“FE AETY h@@%ﬁd 2B aBLYPEGP31 9786 ¥ E0500,
nore preferably 0.051 to 1.05/50 to 200. 19 [0056] When the weight ratio
of thercempoachytenrs divacle abdvedduabe, of esigtopast wdlhs2haydrexwathoden
particle size distribution can be obtained, and resin particles having
desi r gehephpperyi®ise; such as the | ater-described resin particle surface
adhesion ratio of the inorganic 5 dispersing agent, can be obtai ned.

[ 0057] The a - Of _ jsniat | i a i ~ f o5
parts by me?gﬁg%lﬁ%r%ﬂﬁﬁg'é?gﬁ?ﬁﬁ%%ﬁpﬁéﬁéﬁéhgkéhgg:%gﬁa:?gg%y%snggge -1]
. step_conprisi addi i spersion stabilizer to the dispersion and
stirrﬁﬁﬁggﬁﬁﬁ¥ﬁggﬁé“§fggl%y% FEESEFried out in an inert gas atnosphere. In
this step, the stirring rate is preferably in the range of 2 to 25 nis in
tEd s of a perbPprel Arqm-sentpisfingheisy] rropasisade - edgeupartturatnd! t he
stirring time is preferably in the range of 1 to 60 mnutes. The stirring
i s prebebakiVicaradiide] euthais qmicehpecatylie adidyhichcbhec padidyeeirzabhec 15
nmononer i s not polynerized, usually at roomtenperature. As the stirring
means gt Qe i Pt i : j ion
ot abi [ o R o e R o4 For T e ool oF S PalFR
disper% d state thp ecogetgarticleé of desired particle dianeters are

f or med s?ﬁb 2%P9¥1 & grﬁ ni ea?s%%} ?hg agent and the enul sifying agent,
a dispersion stabilizer is preferably used in order to stabilize the
resul ti ng dFSpetsTdhelIPRNFrEPerigiiow siapl Ieparermansyeh sa8llechéarpebhyt he
af oresaid emul sifying agents, and of those, polyneric dispersing agents
are preéehphteyldire,parthlortesthyiolyuiyhydthalre ohiolylandnsdl T eucea @aidteeangent s
20 such as pol yoxyal kyl ene phenyl ether sulfuric acid salt are preferable
becaugentheyhaveran gxeel | ent function to stabilize dispersed oi

droplets, are inexpensive and are easy to use. [0059] The anpbunt of the

di sper si on aSIBfé)el lg'ré%%%:c%n@éfrﬁfﬁf%'i%yl monomers, such as (meth)acrylamide,

N-methylol (meth)acrylamide, N-methoxyethyl (meth)acrylamide and
N-butoxymethyl (meth)acrylamide;

20 organic silicon-containing vinyl compcund monomers, such as
vinyltrimethoxysilane, 3-methacryloxypropyltrimethoxysilane,
allyltrimethoxysilane, trimethoxysilylpropylallylamine and
2-methoxyethoxytrimethoxysilane;

macromonomers, such as substances having a radical-polymerizable



5inthe range of 0.1 to 5 parts by weight, nore preferably 0.2 to 2 parts
by wei ght. (3) [Step 2]: step of heating the dispersion with
stirring to polynerize the polynerizablieg nononer After the droplets
conprising the polynerizable nononer and the 10 pol ynerization initiator
are dispersed, the dispersion is heated in an inert gas atnosphere with
mai ntai ni ng the dispersed state by stirring or the like to perfoim

pol ynmdi¥at EREP 066 S ostGaalygeraeatich prefarhpIof The eheve Agemsso. 2
to 2 ms interns of a peripheral velocity of the stirring bl ade edge 15
part, (@nd.the dednenatedpecatupronsrpy efiéiabhycontaime ngamyercofonbfetrs, 80C.
The tenperature is stepw se el evated, and the polynerization is

accel eratednath89ed andS5GmoHatelrisi® t aken from t he begi nning of thefl
pol yneri zation to the conpletion thereof is in the range of 1 to 10 hours,

preferably %ngégnygy{ﬁs;ggxiFgggﬁiég%@gggeans, t he same neans as in 20

. the step 1 can”be nentT1on rimng urethane resin,

condensation r tion is generall sed. [0062] (4) Resin particles The

¢ o2in part i 308328t ai netr i e Ok ERBF BW g MOPPTSESpRELREe :
[0063] (i) The volunme nmean particle dianmeter of the resin particles of the
present i nveatipatignihmphemeasngesioh 4ds edhy060e wlycoprdt eredihl)yc2yilet8p0
um That the volunme nean particle diameter of the resin particles 5 of the
presemtrieBMeNéhONglfedlheliaberd) vakyeats, cosrelatgdenet 1yasi ous factors,
such as selection of a polyrnerizable nonomer and stirring rate. However,
it isgt t al Al e . L e
T R e e e e e e GO
pol ymeri.zati on, such as inorganic._dispersin ent _and 1 | sifyi.n

Pt SRath LR i DesBohiy g Ve dbb VA L ABan ped DRIanaH At er
do not include fine particles and coarse particles, and are favorably

appl i dd (methhe¢arissed., -0esanedipl THe (mpdvisiryletiet atedanemrafditdde resin
particles of the present invention is preferably in the range of 0.01 to
6. 0 NBignelh) sorel efgrabliyidy0Behpede P N2/ g. That the specific surface
area of the resin particles of the present invention is the above value is

correl ated with,various LagbRkss, SHh 88 'n%%kt%tl%?g%ﬁ'tmemg{ghch

nmononer and stirring rate. However, it Is thoug aining’o
an excell ent is attrib ble particul arl t he. amounts of the
Sdt t FoRhRE b arY e behbhsr ErEatt y A bR EGth as i nor gani ¢
di spersing agent and enul sifying agent. The resin particles having the
abovetspéeeth ragikdce girgngschAvtnrhedudafinedhparryties, shaodesed

particles, and are favorably applied to various uses. [0065](iii) The CV
Vil uetoimetiey Y @lxprogearet t el esetdf) ddreylpres entopokdlated trimethylolpropane

tri(meth}acrylate and tris-(2- (meth)acryloxyethyl isocyanurate);
tetra- or higher functional monomers, e.g., tetra(meth)acrylate

compounds, such as pentaerythritel tetra{meth)acrylate, ethoxylated

pentaerythritel tetra{meth)acrylate, propoxylated pentaerythritol
20  tetra(meth)acrylate, dipentaerythritcel tetra(meth)acrylate,

ethoxylated dipentaerythritol tetra{meth)acrylate, propoxylated

dipentaerythritol tetra (meth)acrylate, ditrimethylolpropane

tetra (meth)acrylate, ethoxylated ditrimethylolpropane

tetra{meth)acrylate and ethoxylated ditrimethyvlopropane



invention is preferably in the range of 10 to 50% nore preferably 10 to
40% Here, the Cwal ue is aval ue determ nedby 100 x standarddevi ation of
particle dianeters/ nunber mean particlE¥ diameter. That the CV value of the
resin particles of the present invention is the above value is 5
correlated with various factors, such as selection of a polynerizable
nononer and stirring rate. However, it is thought that obtaining of such
an exEBFFameYRaFY 8%t ri butabl e particularly to the anounts of the
additives used in the suspension polynerization, such as inorganic

di spersi ng agéwttamdptedned pyiatfidgent reFheioreSiindpasetanatehaoipguade 10
above CV value do not include fine particles and coarse particles, and are
f avor abtynqppl kedphet Vargroup tsesser] @066bCanales t Bachess hepambthitene
surfaces, the inorganic dispersing agent adheres. The anount of the

i nor ggni ¢, di SPers| %-g@ﬁgéﬁlﬂggs%ﬂgyi&é P:jﬁfs??y_@né@epaﬁfiﬁﬁa%%ﬁ:feaces’ as

cal cul'ated fromthe f“ ng equation ( in the range "of 0.0001 to

0.02 g/n2, preferably 0.0005 to 0.015 g/ nR. Anount of inorganic
dﬁ%peﬁ%Fﬁﬁlé&égéE iﬁSOPgOF8§?ré#%ﬁ%%%ﬁQ§§$uFches = (anount of

i norgani ¢ di spersi ng a%ent (Eart(s) b{ wei ght )/ anount of pol ynerizable
monongetipkenglsls y-amsilghexyl descianatpar prdid soprenste conpPaeds B enas
measured by Mastersizer 2000 manufactured by Malvern Instrunments Ltd. (1)
wher e&n & hemanininfroafe,t Bachnas ganl soclapetes imaghgdbahzamnd dde anmount of the
pol ynmeri zabl e nononer in the right-hand nenber of the equation (1) are

each @nz;ﬁrﬁfﬂyﬂgnﬁ@&ert@%%%eéﬂao{:{)gnﬂ@,dl{&itﬂlpfl!gl ihesi Bi PRkl @S .2d 23

t he anbunt of the polymerizable nononer is 100 parts by wei ght. The
anmount of adhesion is.a.value calculated on the assunption that the- whole
nor gani ¢ Py A \wae 58 LAY HAE G NS /s PP af BRSI0F AT RA Vo

particles. 5[0067] That the anount of adhesi onof the inorganic dispersing
adent hexsa (methachdwéerange is thought to be greatly attributable to the
amounts of the additives, such as inorganic dispersing agent and

emul sifyi ngl@ygeEnt . | n tHhenpesisn ofiachectes] hgatieny dilkeecabesed anoumte rof
adhesi on of the inorganic dispersing agent, troubles caused by the 10

i nor gaRk £, gl SRETH NG A0eRbpRPERS efta Whided-Rsln surfaces are suppressed
duringprocessing, andthe resinparticles are favorably appliedtovari ous

uses. [0068 |s thought, that the a I un f.adhesion is re
t han the cal%@%gfed va%g%Fhﬁ%fB%%%ﬁ?§§g$ﬁg%% 8&&8%%?%%%%§eglns’pg%§0f?
concentrationbasedonthe resin particles is preferably | ess than 24 ppm
nore pPRETHAHIY ISt REn2 20 PprRCTRANENCuPRAl §1 pF ey Tevt @a%rlﬁyﬁﬁ The
reason why the anount of hal ogen on the resin particle surfaces is in the
dbovearange legyddieyghhdt exbmpldmttidrecdmontiudé atendialcogénscoptadtgsg
conmpound used in the 20 production process is snall. Wen the anount of

hal ogencon:d e, 48519 18uEl a¢€Sotgahdtd he abava yilangedi exbdydiifduange of
waste liquid on the environnment can be suppressed. The above concentration
val ue_i val ye 0 e, resi Lgles Y/ I e
e|ute%"ﬁ%%gﬂﬁgghégﬁ%ﬁgygﬁﬁégas%%ﬂ%ﬁﬁgﬁ%<§§§¥ﬁ8%§§£%§ft?% g%j?%&%%éPéiably
not nore than 20 ppm nore preferably O to 10 ppm The reason why the
anount SYFYERFRA-HC B PeRedr BEFRNPRE (R RO ST Eces is in the above range is
t hought to be that the anmpbunt of thenetal -containing conpound used in the
producti on prdEss i s sirnvleogheh thikepabis inélida diet atompourises, rewthn
surfaces is in the above range, evil influence of waste liquid on the
envi rQQV@tEHOlee&fé RA VENPEASS8det H{TE @b QY18 AN C QRLN pbi P&t at UL vick1a . val ue

based on 100 g of the resin particles.
[0036] The above monomers may be used singly or may be used

as a mixture of plural kinds.

[0037] Polymerization initiator

In the production of the resin particles of the present invention,



[0071] (vii) The lum nance of an acrylic resin sheet containing the resin
particles of the present invention is higher by 10 not |less than 0.1%t han
the Ium nance of an acrylic resin sheet3containing resin particles having
no i norgani c dispersing agent adhering to the resin particle surfaces in

t he sane concentration. The reason why | um nance of such a value is

obtained is thought to be that the ampunt of the ingrganic dispersin
agent Eir e rgRledd) vspIA OGS 628 heCR 4t ekl s @Fgﬁﬁﬁé’qléfs”}eﬁflﬁa?:% Bl es

of the present invention is small. Wen the |lumnance is in the above
rangeinstchtgheet sadapabeahyrmerfiagdiabliynifdadoasis pghtfedebiesi draghéess,
| ight diffusion plates, antiglare filnms, etc. [0072] (viii) As the

sol veplr Eedhspisddl lddiymek ithei 68 simipiardda escofidé herqireiseplerbrYE8E) ON,
t he nunber of revolutions required 20 for conpl ete redispersing of the
resin ril Sid s h t  d f LY+ At he: %ﬂ%% f 1to
55, m%rgg %%g%gr%%%f%&%)g 2@% }éhgégeggg}]&%?og C eagzég}%g ?Iglt({) t al rlsgd as
redi spersi bi | j of the resin particles in the solvent is thought to be

[ rat The amblRedbe ¢ ho FHOMUER BE GHeSrETS MR R LTELECERt § ol o
adhering to the surfaces of the resin 25 particles of the present

i nventiwang hydradeaoxddge (GeF i ned -erthbupy & mnoxilgee nti omylapeppsifeus! y
descri bed. Wien the redispersibility in the solvent is in the above range,
it bepenesypoOssidtivid o(Bredi, spauseypapéiet i WIrch ,have been sedi nment ed
with tinme. Therefore, formation of 5 agglonerated particles can be

iUhibBEﬁch%FBHé(é&¥¥J%i&@?ﬁ%%@xﬁYhéQQﬁ@?ntatiOn of the particles or the

| i ke are reduced. Moreo such resin particles have advantages such as
ease qaf handlin and.they are e favarably used for light diffusion
sheet }mgﬁ?Yiﬁ%équﬁﬁ79¥FY§Q§FPﬁg? ¥¥PFaf’s, etc. 10[0073](5) Behaviors of
i norgani c di spersing agent in reaction system As the reason why
tHe rbsphtpakthwlepagioxyieoprenEht PeMYIR on have the above properties,
the foll ow ng reason can be considered. [0074]1t is thought that in the
di spebsk 0bertHeutiyigregaxye tthmet Epeege hshegard, surrounds oil droplets
contai ning the polynerizable nononer to forma structure in which the

i nor QBH£§1%ﬁ@@iéé%&%{&%rb?{y%@%?%,OrE-tét%yil%%éﬁ@%&?o@ 44 oi |

dropl ets, whereby the interfacial potential bétween the aqueous nmedi um and

the ol _droplets is stabilized, That .is to_say, [t_is .thought that b

Vit ESEF ORETT iR CTRPRAEYbing ot Sy et hathrd i BBrE i T« ne
oil droplets is changed and stabilized. For such stabilization, however, a
| ar getarbuptt vf RETPYOEYERPESdi spersing agent is necessary. [0075] That the
anount of the inorganic dispersing agent added to the reaction systemis
simal | and t h@0&¥bunt ofEstdhweiawrganhe displeasedgini2(aagest iadhedeng to the
resin particle surfaces is small in the present invention is thought to be
attribupablerio ddMudypenactnen betweed {ne RehgapleydbsDersidlg agent and
the emul sifying agent. Also the enul sifying agen con¥ro|s the electric
poten%iﬁl at Ityiidya%rf%%elgg %geft§.££eaqueousnediunandtheoiIdroplets. It
i st houg t?%é%?%eénulsﬁ?&ixg agen? ot ohly acts on the electric potenti al
of the oil droplet surfaces togetherw ththe inorganic dispersing agent but
al so éoATR PRI Hematbory ¢ Aottty vilerraitidl§an et @y per si ng agent,
and has-influence on the adsorbed state of the inorganic dispersing agent
on t he, prdzarioplZ2tmthi0phbpéonete) iands t hought that the enul sifying agent
al so control s aggl oneration and di spersion of the inorganic dispersing

ILNt 2, 2—azobis (A& hyibabpl snb@i dave) idiHwidAkouaht gghat if the anount of
the enmul sifying agent "is too |arge, the inorganic dispersing agent

under98550fecondafabfgnggnaa%bggginanggégg anount of the inorganic

Examples of the inorganic dispersing agents used for producing
the resin particles of the present invention include silica, titanium

oxide and alumina. Of the inorganic dispersing agents, silica is



15 di spersing agent adsorbed on the oil droplet surfaces is decreased, so
that itbecones difficult to control theparticle dianeters andthe particle
size distribution (amount of fine or cbéarse particles produced). On
t he ot her hand, even if the enulsifying agent is added in an extrenely
slight ampbunt, it can change the electric potential of the 20 inorganic

di spersi nt_and acts.on the electric potential of the oil droplet
surfae&??s@gf%eﬁrw {thet Hée‘i“l?’l%rg%rﬁh@tdil§p%$§iangteﬁéﬁi:.l"e fndex §77}°
Therefore, it is thought that by adjusting the amounts of the inorganic

di spetbbhgcohgem rasin persaulesf ynadiagant evolt hoseuemce en tawgeptadesined
by the present invention, the inorganic dispersing 27 agent is present in
t he spat€oohamedt her secondary aggl onerates nor prinmary particles
(regarded as pseudo-aggl onerated state) in the systemand stabilizes the
oi | dropletggokiyis thoughtnd hat;in tais paetdesageloperated skateysthe

i norgani ¢ di spersing agent undergoeS 5 reversible change between"the state
of _ secondar | onerates and the state of primary rticles. ..

0078 PORRTErLC SPACE™ he ParedLrFc FRrtT B o redted i th P RBeEPPdct
of the enul sifying agent, the adsorbed state varies dependi ng upon the

pol ar LRywafex s OFMsryyPagt beleit-. Ohethean addaany, PaDtiglke Rragdunt
of the emul sifying agent added varies dependi ng upon its polarity.

[ 0079khe dod lichdu@hiiltikatbdio nesadds t hen Loahgarda-tdicspey siangiagertteandl{ he
emul sifying agent in conmbination in the anounts defined by the present

I nvent |00y a-pLOP&Ss ANt odf nhhend porgadt £ ghsher shngodSnRgent is
adsorbed on the oil droplets containing the polymerizabl e nononmer in the
reaction sy and t oi l_.droplets_are stabilized while maintaining

B most uni f o] zes of A Te 1 Troppatsery et didnet B LY, o
resin particles can be used for cosnetics, optical 20 materials, nolding
ki nsol peEdehtsidd caf 1pligt khRgroPVe iNamge, chatihparhi 6L ral RAvind UnEL@Rp| es

[ 0080] The present invention is further described with 28 reference to

t he fphlonthgdexmapdescabive didtashedl. d Aetconstn pedmbhapatrhécpe diemeter
invention is in no way limted to those exanples. [0081] Measuring net hods
NUmer e alheVad Uesi dal i ss=Speakkir-eatiqn +aBG e i eX YW ES cWR1 618 U8t 8184 ned
by the follow ng neasuring nethods. [0082] <Eval uation 1: Vol unme nean
particle diameter and specific surface area.of resjn i -
b epaf SETor e Tas L Sraprarug st P e e BBE AT KSR b

exanpl e were_wei ghed, and a system wherein 0.025 g of sodium )
oildropletscanbeeasilyobtained. However, if themeanprimaryparticle

15 diameter is smaller than the lower limit of the above range, the colloidal
silica becomes very expensive and is not economical. Even if colloidal
silica having a mean primary particle diameter larger than the upper
limit of the above range is used, an effect to stabilize oil droplets
that is higher than that obtained by the use of colloidal silica having

20 amean primary particle diameter within the range defined by the present
invention is not obtained.

[0043] Emulsifying agent

In order to disperse the above components in the aquecus medium,

an emulsifying agent is used in addition to the inorganic dispersing



10 dodecyl benzenesul fonate and 50 g of pure water had been added to the
resin particles was subjected to dispersing for 10 m nutes using an

ul trasoni ¢ di spersing nmachi ne (nane of18evi ce: ULTRASONI C HOMOGENI ZER

UH 50, manufactured by SMr Co., Ltd., frequency: 20 kHz) to obtain a test
sanpl e. 15[ 0083] Vol unme nean particle diameter and specific surface area of
the test sanple were neasure t he. use of the follow ng nmeasuring device
under SORBTIOT Bty WERLP g tCBrtA TirbAgre cles of TR CRe Rt aBenEdon:
Mast er si zer 2000 (laser diffraction type particle size distribution
measuExagedeyicdethe pandfatvine dasy thal verurd2pol yise ridnspe L6 Bno Moasbsi ng
condi tions: D spersion nedium water, analytical nodel :
gener abnponposeutipes dfivackigeatsnded tdnipardurdlzes acli®d, ageitactive

i ndex of dispersion nmedium 1.33 29 As the volune nean particle dianeter,

D (4.3) (vol ased neandi . bt al h j@%ﬁ'
condi tions égggé?bed was uégé%ﬁFggg%?ggggkgggggﬁg%%rkﬁggﬁ? 0 E%EES%P%% of

i norgani ¢ _di spersing agent -based.on resin particle_surface area

(o SRPREaiP S D baastr DG RRCLEBLRT MR FROEbAF Sy e Sahre v
adhesi on was determ ned by the follow ng equation. Anmount  of

i nor g@ipkidiasiseE s2eRrayéngual reding aiediad paklildse dariveetvgoabeohat ed
val ue based on Ms specific surface area) = (anount of inorganic dispersing
agent agpaatbd:symdnindi ghtl) ul aseunétiof:poloaranilsabl end hyayeeygrobganetsyl by
weight))/resin particle specific surface area as neasured by Mastersi zer

2000 pBNULAGkLY o dperVBlvet B! ASLLWNISs Lidhy ebhythgt gbilothe arount of

t he inorgani c dispersing agent and the anmount “of the pol ynerizabl e nononer

in the right-hand er of the equatjon (1) 15 e_each, an_amunt

| r oRRLREE A TR ORTey Br O ebTk Bk (e <BhRE ReL e g e

pol ynmeri zabl e nononer is 100 parts by weight. <Evaluation 3: CV val ue>
PFrlepafaty sPhetyt edtheganppeyonyoshylaite resity lpaEbeel o lomstdivdessi alypel
exanpl e were wei ghed, and a system wherein 0.05 g of sodium 20
dodecyabenzames WSterat eocdpdibgl gabfolpul e pedtyerinhada beelo hdstetbd qrrialfe resin
particles was subjected to dispersing for 10 m nutes using an ultrasonic
di spepsi e FRCHHIIG S sOBhalRi éh tSSitySidAbS rrol idone (dnd Gase def-: ¥t vhes mean
particle dianmeter of test sanple being not nore than 75 um 30

Measuy L ng.devi .. FRILA3000..(fl ow, type..particle | e anal.ytical . device) ,
manuf BEC PR Y S Conprat CohCY Felt Rt HEPRGR TP oH i e

case of particle diameters of not |ess than 10 pm neasurenent was carried
out i ACEPFIRFECazAlSiaNd Ferbitas PBMiFALer cied Fichiet @FORFL noExaBPEE: han

10 pm neasurenent was carried out in HPF node. The nunber of particles
duibj ect Etetnontiheigsasticesent ivascbf 600 cllHe pangbygeshwesnal kybdtbats,i n
terms of the equivalent circle dianmeter (on the basis of the nunber of

parti eh&s s pdgh:a vy ahuel Hetel BtRed dnd phByARA RS 1enwas: ds8d. o104+ )

Case of volume nean particle dianeter of test sanplé being
polyoxyalkylene derivates, such as polyoxyethylene alkylene alkyl ether;
polyoxyalkylene alkenyl ether, polyocxyethylene alkylphenyl ether;
sorbitan fatty acid esters, such as sorbitan monolaurate and sorbitan

20 monostearate; polyoxyethylene sorbitan fatty acid esters, such as
polyoxyethylene sorbitan monclaurate and polyoxyethylene sorbitan
monooleate; polyoxyethylene sorbitel fatty acid esters, glycerol fatty

acid esters; polyoxyethylene fatty acid esters, such as polyethylene

glycol monclaurate and pelyethylene glycol distearate; polyoxyethylene



nore than 75 pm Particle dianeters of 50 particles photographed by a
digital m croscope (manufactured by Keyence Corporation) wth 450
magni fi cati ons were actual |y neasured,1and standard devi ation thereof was
used to obtain 15 a Cv value. [0085] <Eval uation 4: Chlorine concentration>
Extraction nethod: A filtrate obtained by di spersing 100 g of resin
particles obtained in_the exanple in 200 of ,ultrapure water { t he use
of a §ﬁ£§@Pe@5@S§@rﬁB&Pé“ﬂé?xﬂﬁFP§F§BePﬁ#ﬁ&@ﬁlﬁefPpgéﬁkﬁé@ﬂﬁ@ng pBr-ee20
dianeter of 0.2 pmto obtain a test sanple. Measuring device: 761 Conpact

| C, nanefptescddtly aveondhmulrtfd ce Medsive agertondhtledsalkylsulfuric acid

Col um: Shodex I1C SI-90 4E [4. 0x250 mm] , nobile phase: 2.0 mM NaHC0/ 2.0

MM Na@etef| At euchH & BbATEM,1260NANEu T £4Re BaH H@iord @m0 3dy AF0U AL+ 8f
t est sanple 20 0 pl The neasured concentration was converted to

an el ?5&8 or giﬁrg@té%gﬁ 102se¢,,00.100, g of, ég{%f‘(sa%”' CL88um

[0086] < i um concentration> tracfion nethod: A filtrate

obt ai ers 00 g of resin particles obtained in the exanple in
0%) gaaeﬁh?%%)ﬁ 363? t fRALLB %gﬁléh%ﬂéﬁ%%fﬂéﬂ CRo AU | t er ed

'through a filter having a pore dianeter of 0.2 p.mto obtain a test

sanpl polreagatkinerdesl senyl ptberisvdifpteoupt dd prad walesi swidosrdingt yeltal

10 nmethod (I CP/ AES) (VI STA-PRO, manufactured by VARI AN Inc. )

MeasubE ngasRtith 14rasil AdeasuaefenEowas] Darddreidn@uteby R:dgndlRdueti yakY
coupl ed plasma em ssion anal ytical nmethod. (A standard sanple (1000 ppm

for Eﬁ?})ﬁ%@%@%géb@%&f g‘é’ia%’@ﬁ:gfiﬁ&i&&’e ‘éﬂlﬁcﬂpﬁ:‘dirﬁ% cal g&QBBSBﬁuf?t ed

hydroc was a epare a sa ration curve

in the concentr tlon r to e test sa

yclr OBREGT HESIES GB SHGd LS8 PR AC T SoRER ”rag:ﬁré‘ﬁ‘% SHCHeLRRlERe
sane as that of the sanple for calibration curve, and the Na concentration
wes neashirasd 1Bypryhet Hie S Yhearguen Hgn ¢aveeade) Stiee Ivd asTiRat fetn sBmER A8 on
was converted to an elution 20 concentration based on 100 g of the

parti ehesrid®08&EtshAyv alriatthnl Gammatniunartd cefideeshd fektlibeineytodi atbhny
sanpl e> Preparation of coating liquid 1. 3 g of resin particles obtained

i N Exghbei hdnch tbrA%ed %x&%w%f 32eerpnuelgheds, At hey 1Wer §geht s red

50 tinmes using a stirring bar.

include alkyl betaines and alkylamine oxides, such as stearyl betaine,

lauryl betaine and lauryldimethylamine oxide.

15 [0045] Such emulsifying agents can be used singly or in
combination.
[0046] From the viewpoint of waste liquid disposal, it is

preferable that no metal is contained in the emulsifying agent or the
metal content in the emulsifying agent is low.

20 [0047] Other arbitrary components

Other components, such as polymerization inhibitor, antioxidant,
ultraviolet light absorber, anti-fcaming agent, near infrared ray
absorber, flucrescent brightener, and colorants, specifically pigment

and dye, can be used, when needed.



2. To the mxture, 2 g of an acrylic binder (U 245B avail able from Soken
Chem cal & Engineering Co., Ltd.) was added, and they were stirred 50
times using a stirring bar. 53. To thel® xture, 0.88 g of a

pol yi socyanat e- based curi ng agent was added, and they were stirred 50
times using a stirring bar to obtain a coating liquid. 4. Also with regard

to resin part.i S obtajned jn le 4 . _Conpar.atiyve, Exanple . 7
bnd 8. and RPEPEnce. BRI ndhe PELYEEE 7 M0 COR POt P QR et i o
obtained in the sanme manner as above. [0088] Coating Coating with

t he alsodeungdttinigelanfddsuvplshrdre¥ e maneusi Bgeraml erupbivbeiagtéeatidagts
machi ne. Coating machine: Rk Print Coat Instrunents Ltd. 15Nane of coating
machi naclkdepnhteke@patanl 10dsBannt Noxidar{tel Ekbmplded ckressl t24vio) et
Coating rate: 5 cnl sec Drying conditions : 80C, 3m nutes

é tE $rrplvggghura%-s%%tef&g:i'néﬁhee ﬁﬁ%fde%'ea%&ﬂﬁtetgaséaaelggrtysﬁcra)gﬁ%e%} mhla'eréQO pm

urement o um nance Lum nance of the coated sanple was
measured by a | um nance .neter under the follow ng conditions.. The back
Tont caacsRiost BOBB e LeaHTERe hetie R A A B4 LRETES T ol |owed by
measurenment. 33 Lum nance neter (high-performance general - purpose
| um n@féEme bl sl bhiFanpeEsisr-i ng system): Rl SA- COLOR/ CD8, manuf actured by
H - LAND Lum nance neasuring conditions: Measurenent was carried out in 5 a
di vi si on systeappf totahs HiR bbbsksnid,0 dilleckiulbl entydanwb s )igneld sbthaks
(crosswse)). The sanple had a size of 6 cmx 4.5 cm and a neasuring
range ;0f ;e G725 4hiGM I8 s861ve Intilg 52 L n TRE nlirsh@RCarbst peepethe
canera and the sanple was 152 cm [0089] <Eval uation 7: Sol vent
redis eraibility of resin particles> 10 To 1.5 g of resin particles
obt ai 183 n t he exanple, 3.5 g of a nethyl ethyl ketone solvent was added,
and the resin Earticles were dispersed in the solvent in a 10 m screwcap

sE¥i nent at i 6RC?¥be (outEFARlERPELReTE 15 sehubheidins ineBdmyo kiRt Bene

allowed to stand still for 24 hours. 15The sedi nentation tube was set in
an en@spveslent Mecalidon Sypesrst iRleek Rotamil XSalaeunfatélled 1B, ATRténms and
rotated at 10 rpm The nunber of revolutions required for conplete

redi sgersding: PhobReuRdeli @ &S \asrae@se ednel-8QR0] sEvalsuahd o FiedBP8s
primary particle dianeter of inorganic 20 di spersing agent>
that are usually used for, for example, cularine-based, azo-based,
quinophthalone—basedcn:phthalocyanine;basedwriting/recordingliquids,
15 leuco dyes that are used for thermal recording paper or used as
heat-sensitive coleoring materials, tar dyes that are used for cosmetics,
etc. Moreover, a variety of direct dyes, acid dyes, basic dyes, azocic
dyes, reactive dyves and fluorescent dyes, etc. can be also used.
Examples of pigments capable of being dispersed in the monomer
20 include various inorganic and organic pigments, such as Permanent Yellow
DHG, Pigment Red 57:1, Licnol Blue 7027, carbon black, Black Pearls 430,

titanium oxide, zinc oxide, red iron oxide and ultramarine.

[0051] Composition in step 1

The compcsition in the “step 1” in the production process for



Preparation of test sanple: The inorganic dispersing agent was di spersed
i npurifiedwat er as adi spersionnedi unsot hat the concentration of the

di spersing agent in the resulting dispegsion m ght become 1% by wei ght
when the particle diameters of the inorganic dispersing agent 34 were

|l ess than 100 nm or dispersed therein so that the concentration of the

i nor gani,c dIS ersing agent i.n_the ultin i spersion mght becone.0.1%
by WeLGe L GhR HRe L BT EAE Lt b DS BETSRITE BT B ThOLD (1508 CORRASIRETH, A
vol une nean partlcle di aneter of the test sanple was neasured 5 using the
f ol | ownnghheladine afotesd td agngensnhe F15t PoabAgt neadde hgl koridia ppAYnts
Measuri ng device: Zetasizer 3000HSA (manufactured by Ml vern Instrunents
Lt d. ) inushehgodesposehl emPP el FoMeasitid Bgototdiatreosisch 288EAsKIidPparts
conditions: Auto, analytical node: Contin, nean value of 2 neasurenent

ti mesy, ay,di gRan. Paid ¢ g di agehat QPtéifeEhé“M$%omers

theseneasurlngcondltlonsmas regar dedas aneanprlnarypartlcle di anet er of
i nor gani perS| n <Eval uation 9;: ticle dianmeter

ofS1 nor gant S08PEPer 5 g i SHECH (g 55 AT SpuT LI i Pet B2 RILERESE ot on o
test sanple. The enul sifying ent was dispersed in purified water as a
di spePsebaraply im sbethrige Ré %cﬁﬂcéﬁt? el iPer taf by elahil ST%E Rgeigealblyn
the resulting dispersion mght becone that of the exanple or the
conpanatbvecexalhmpert Hewedbher, THee amanganifctR2 ehsperSiimg agent was
added so that the concentration of the dispersing agent in the resulting

di spepsiearghoht nbecoranl by owebghtevaen e pantdiche drh@f@b%%e%bi
i norganic dlsper3|ng agent were l'ess than 100 run, or added so that t

concent [ i erS|n agent in the resultlng di spersion nlght

beco Bsi/gﬁfgﬁ%é JHV%gh tﬁg article 35 dianeters of the inorganic

dlsperS|ng agent were less than 100 rim Thus, a test sanple was obtained.
A-%ol ume meéa%%}t i cl e Hemmebepmprnt pé e@@@tcwﬁétmslr}%ab%e GaRER t he

foll owi ng neasuring device under the follow ng neasuring conditions.

S5Measueshy pdevicees Ravvasyg zereB30004r 1 iSA o srerruflast irked: iy el veohtained,

I nstrunents Ltd.) Measuring conditions: Measuri ng

condi bh@Res i A+ ianak }&bkr(iﬁl; d@@@@edg%bbau@aaumlagQh@fla%e@eaé HE BIBEE
times; a Z nmean particle dianeter obtal ned under 10 these neasurlng

cond 003 55 £ SgaLAed A, 4, 0D, DAL L) 6.1 AAELEL. Of of UG Lo0L0BBLE:

d|sperS|ng agent ur|ng iI'sSpersing. 5 on Ers
i norgani ¢ di spersing agent> Pre aratlon of test sanple: The
emul s Pﬁ?l%oﬁg%%ﬁe%s Ao} &3S 8HOPRT it HRE dFORARBEC éislsé’ed”ﬁéﬁé 3y FRE um

so that the concentration of 15 the emulsifying agent in the resulting
dispetcbeomopemtimiécoffetiidatbfe rhegexawpirelesri ribéectnpartdtd vécexaimt®.
Thereafter, the inorganic dispersing agent was added so that the

conceatrs%tammleiz Siehe 1 desEiRsY Sarskd 8pEhH ng ageaite dibdhtec i@t i 8maller
di spersion m ght beconme 1% by wei ght, ereby a dispersed state of the

| nor 9%5,51[? tﬂ%i%%%‘l 9%&9@& go%ﬁc%‘r@% 5 &%OffTéEec”to Lpe ?Piafzoe&?ihai?ow@ts

dilute 0O TWC ur| wat er ain a sanple
confirmation of redlspers A vol une mean particle dianeter of
t he t@@Png%ﬁﬁ?é“%ﬁ?‘ﬁ§§§&ﬁe8bFﬁlP%% same manner as in Evaluation 9. 36

[00547 Examples of the agueocus media include water and a
20 mixture of water and an alcchcl.
10055] The ratic of the total weight of the inorganic
dispersing agent and the emulsifying agent to the weight of the agueous
mediumispreferablyintherangeof0.0011tc2.1/50tc 300, morepreferably

0.051 to 1.05/50 to 200.



[ 0091] Exanple 1 In a four-neck flask equi pped with a thernoneter
and a nitrogen feed pipe and having a volune of 1 liter, 140 g of nethyl
nmet hacrylate (MMA) , 60 g of trinmethylodpropane triacrylate (TMPTA) and
1.0 g of lauroyl 5 peroxide (LPO as an initiator were introduced to
perform di ssol ution. Next, 200 g of water, 0.4 g of colloidal silica (nean
S primary parti dianeter: 9 nm .and 0.02 of pol yoxyet hyl ene | auyyl
ether were &Bﬁéﬁbd and %H?eg}r‘?&gﬁﬁé@?%@r% E%FQF‘%PB nig lgdébtkPepﬁ#%‘ﬁ. 7
ms) at roomtenperature for 3 mnutes by the use of a honom xer (T.K
Hononitkage 1 0r#ARKINEX 15 ciede havirag udacaare payy L PE & nd kz ot ipdrdbugayn. cd t he
enmul sion, a solution obtained by dissolving 1.0 g of polyvinyl alcohol

(tr adeenai®: irfAd- 420 reaval babt eclsOMalkiihgraasiCed ptdskr)iads suéh SBetisé on
stabilizer in 200 g of water was added. The m xture was stirred at 100 rpm
(0.39 - - S I : - i.ne. bl ade
15 havne e anat e o S S e B R N R e R e Rl e
st rridn device and .t he stg\rﬁ;i gg rate conditions, the m xture was heated

up® t 096BBCT AN tHE Hirx (GPe BRa8°58b]'8€Ct ed to reaction for 2 hours and then
subjected to reaction at 90C for 1 hour. The polyner particles were
particles 2006kall ng a VBlapsonehwipdre el elafianes eredprably ipiyheNeange t he
enul si on was dehydrated by suction filtration and dried with a tray dryer
at 108€ ¢ 005 TohbussrtsSbbsesgnt,| worpubyetd Zzailivon . haso Capates uiveighobt ai n
resin particles. 37 [0093] Exanples 2, 3, 6 to 8 and 11 to 17

Resin particles mere obipl nadd nchie: saAE JRARGS a38; A RAPLEali1 LXCEP!
that the anopunts of the pol ynerizabl e nohoners,” the di spersing agent and
the emul sifying agent were changed to those described in Table 51.
[0094?u%x§if‘rf>l%l%36 +on anﬂe?%ﬁr PPi tP¥ were obtained in the same manner
as in Exanple 1, except that the anounts of the polynerizabl e nononers,
tHe di sper sFhg Sl@Paéegtl%lﬁcﬁltﬂi@deﬁH‘Fsﬁf yilngnage e snetecepanged €8 thbde
described in Table 1, and the nunber of revolutions of the honom xer was
changetepp AOOGUipmMifs. Gants)s. pfOOOS P aripl ehd rdidResii Ppawt L6l vss wat e
obtained in the sanme manner as in Exanple 1, except that the anmpbunts of
the pebynerdZabber IMNANAr $e1b88t JicHensi g 2988t L Ak Lhgeepit s tubnghagent
wer e changed to those described 1n Table 1, and the nunber of revol utions
of the_honom xer was_chan to 00 rpm (2.9 nlLs) ... 20 [ 0096 anple 9
Resi nSbat E1 bergaror STRAHY Pa SPRe R O f A PO B anie o Bt

t hat pol yoxyethyl ene lauryl ether was replaced with 0.004 g of |auryl

tri ne%ﬁyﬂ’r%%ﬁﬁﬁhlé’rrpéﬁ%?ﬁid%%t a3g 3] bIOGEtERs ét1ghich the polymgsigrble
particles were obtained in the same manner as in Exanple 1, except that
Adl yoxgediwt énerdtgurhmestilred , wasaaldpt ac edomitiehhp@r8duge 5 &fs steatytrring

bet ai ne.

means, the same means as in the step 1 can be mentioned.

[0058] Dispersion stabilizer

In the present inventicn, after cil droplets in the dispersed state

that become particles of desired particle diameters are formed using

20 the inorganic dispersing agent and the emulsifying agent, a dispersion
stabilizer is preferabliy used in order to stabilize the resulting

dispersion. Thedispersionstabilizer canbe selected fromthe aforesaid
emulsifying agents, and c¢f those, polymeric dispersing agents are

preferable. Inparticular, polyvinyl alcohol and surface active agents



[ 0098] Exanpl e 18 2.5 gof 1,4-butanediol, 47.5

gof i socyanur at et ypepol yi socyanat e of hexanet hyl ene dii socyanate as an

i socyanate conmponent, 0.0015 g of 10 dRButytin dilaurate (trade nane:

Accel erator S, avail able from Soken Chem cal & Engineering Co., Ltd.) as a
catal yst and 32.5 g of nethyl ethyl ketone (MEEK) as a dilution solvent

werem xedt o are oly The nol ar. rati o of yanat e r oxyl
O oup SWEE 85 (0 508} RLPRe TR BLnRBr GBI Ra ¢ (7o o B TR AELC as

15 in Exanple 1, except that 50 g of the prepolyner was used as a

pol ynﬂ?ﬁcﬁalﬁleéih@ﬁﬂﬂ@h@ran axneldisspangiaig cagenttarid izke icpeirseflpilagrapeat swer e
used as described in Table 1, the nunber of revolutions of the honom xer
was chaegedekped808: roamd (Fr<d aalsy) toausel uti on obtai ned by dissolving 6 g
of hydr oxymet hyl cellul ose (trade nane: Metol o0se60SH 50, available from 20

Shi n- Et suChggpegh Co. '—i“ﬁe)ambﬂﬁﬁ:‘i‘:@%e@% )éié!e?ﬂox%ﬁ@ﬂ?hé’ér adiReLsLBNy

stabilizer in 200 g O wat er was used reacti on tenperature was

h d 60C, t t h
R e P o e e et ”alﬁx'ﬁ% W%%gcmgfn Bl orerdnng orad BAketh

t he honom xer as in Exanple 1 was carried out using the polynerlzable
nnnonﬁwsweﬂﬁbtdlsper5|ng agent and the enul sifying agent in the anpbunts
described in Table 2. As a result, separation between the nononers and the
aqueous phase3f opktqgp ade Etbpnedihéetyngﬁﬁhy dibecopeoatwith saridrtihg to
enul sified state was broken. On that account, resin particles were not

obt ai ped,mEerparatd & Hxam-e% 13, ménoﬁegnd 8 Resin particles were
obtained”in the samé nanner as in Exanple 10 1, except that the anounts of
t he pol yneri,zabl e .non t he di spersi and.the_enul sj agent
were’ changelire"{ oL eeqBLerPLea ol &8 B St A BT £t 2t
151 n a four-neck flask equipped with a thernoneter and a nitrogen feed
pthe BRAVRETIAYL W dINdidabPr12Te Cdsperaedy Bic ARERGTSHRR Hacheibeed iOVRR) |

60 g of trimethylol propane triacrylate (TMPTA) and 1.0 g of | auroyl

per oxiiderEL{d) sasncaphiemet wiatlomaterziintingotoe eth dperpedt stateitss eltitrcdng
Next, the resulting solution was m xed with 403 g of a sol ution obtained

20 byog|§§glyigg gggbégfdym'ﬁ&g@ﬁgrggg@bg$ (trade nane: PVA-420, avail able
fromKuraray Co., Ltd.) as a dispersion stabilizer in 400 g of water, and

h | sif 6, 6._ni
e <ture (YRoPTu o1 T eg ALATHR LRI BLTES) B LR S PRELALY 6. Lo

manuf actured by Prim x Corporation) .. The resulting m xture was stirred
40 to 2 m/s In terms of a peripheral velocity of thé stirring blade edge

15 part, and the heating temperature is preferably in the range of 50 to
80°C. The temperature is stepwise elevated, and the polymerization is
accelerated at 80 to 95°C. The time taken from the beginning of the
peolymerizaticon to the completion thereof is in the range of 1 to 10 hours,
preferably 2 to 6 hours. As the stirring means, the same means as in

20 the step 1 can be mentiocned.

[0061] For forming urethane resin, condensation reaction is
generally used.
[0062] (4) Resin particles

The resin particles obtained as above have the following



at 100 rpm (0.39 ms) at roomtenperature using, as a stirring bl ade, a
turbi ne bl ade having a dianeter of 75 [0102] Subsequently, while

mai ntaining the stirring device and thgystirring rate conditions, the

m xture was heated up to 60C, 5 and the m xture was subjected to reaction
for 2 hours and then subjected to reaction at 90C for 1 hour. The pol yner
particles were particles having a nean particle dianmeter of 15.5 um Next,
t he eRUPBEBRiI®AS dehydrated by suction filtration and dried with a tray
dryer at 100C for 5 hours. Subsequently, pulverization was carried out to
obtain resi 0003 parti cl &s). THee vicdsattkbt magn resitd er tiehesehad ah€Vryaime of
58.3% and had a wide particle size distribution. [0103] Conparative Exanple

9 Inparware@sgKhéb%geﬁg%%ﬁél%agﬁttﬁéelrama@aﬁrt@@do@pﬂl tpEr@Q@Ea]é feed
pi pe and having a vo ume of 1 liter, 180 g of nethyl net hacry ate ),

20 g of_e ne gl tha Iat QI%VA f. meth | i cate
and 199 0%&%@ azo C}’(92951 mf%ﬁ rl%énggn a}r\etjerg)sfo%lhe AP %/n g?é%\%

i ntroduced to perform di ssol ut| on. Next, the resulti ng sol uti on was m xed
wit h P60-RF SroRgPer M Prof Schie ARRHE ¥plped q eorrolargd aﬁd:hzvarwus

sodi um chl oride, and the m xture was enulsified at 7000 rpm (10.3 m's) at
room feaperat suehfar s8lathive o fhy pbhemastzablamboonatr xed $0idkring rate.
Honom xer MARKI | 2. 5 nodel , manufactured by Primx Corporation). To the

enul sigRevér sollﬂJtlSO&h@htgﬁltneﬁaydbﬁﬁ@imr@ & Gueh BAl ¥yviaylemd GRhok (krade
nanme: PVA-420, available fromKuraray Co., Ltd.) as a dispersion 41

St abl LiLelol 140 0,01 gl er ves adiedThe e3Ul Lng: 1 SLUnE Yes sl ed

at 10 roo erature usin ITring ade

turbi ne bl ade havi ng a d| anet er of 75 mm [0104] Then, whil e maintaini ng
the sEPFPFRR-UbRES SR ZERECE: SERFR |37y NG9 Fd AL PBRES I hR AN 6PE wa

heated up to 65C and subjected to reaction for 2 hours. Subsequently, 0 4
g Oof swodi s hirdr exdedd - waBhé meoiduced;tiandst havimgtiUre aveyes wbj ené evedn
reaction at 95C for 3 hours. The polymer particles were particles having a
mean parti€le dizaeeterdoindd.ihdpmdeNexte gdie iemaksiod was-sdepydtr akess by
suction filtration, 10 then the resulting cake was redi spersed in 300 g of

:‘?Int reg&?ggnllgee%]\%&% i1 Qﬂaitﬂgddt %ﬁ% \r\%% dehydrated again by suction

ereaf t e atray ryer was carried out at 100C
for 5 hours ubsequently, uI verization was carried out to obtain resin
particles. &%?%1105] Ref erdnc e ERRFFILETE S&Fﬁé‘c%ﬁ‘ﬁ?aoﬁgr%‘ﬁ HimBrrh Bl e
1 were carried out using the forrulation described in Table 2 to perform
pol ynef ithat poaseForinvenbipngi s idiriedarablpadm shbyragjeghf ®f0lsbdi @ mydy.oxi de
were added to the polyner liquid, and the m xture was mai ntai ned at 90C
flor 2mboeipseferAbsyi0.02Ngo 3.0 m?/g. That the specific surface area of the

resin particles of the present invention is the above value is correlated
with various factors, such as selection of a polymerizable monomer and
stirring rate. However, it is thought that ocbtainingof such an excellent
value is attributable particularly to the amcunts of the additives used
20 in the suspension polymerization, such as inorganic dispersing agent
and emulsifying agent. The resin particles having the above specific
surface area do not include fine particles and coarse particliles, and

are favorably applied to various uses.

—h

[G065] (1ii) TheCVwvalueof theresinparticlesof thepresent



20 Thereafter, the polyner |iquid was cool ed, and the emnul si on was
dehydrated by suction filtration. The resulting cake was redi spersed in
300 g of ion-exchanged water, and the dpspersion was dehydrated again by
suction filtration. Thereafter, drying with a tray dryer was carried out
at 100C for 5 hours. Subsequently, pulverization was carried out to obtain
42 resin particles. The anount of silica on the resulting resin particles
was neaYEPEdoNahd RISTRTARLY 10 Fhe g% sd LR SHBWhBATE HEF S TGl Yot O
silica before the silica renoval was taken as 100% 5 Reference Exanple 2
The samelGper BeronshasVivalbedrgd ealuagetermineddy 000 xsgiamglatrhelefaamibat i on
described in Table 2 to obtain resin particles. The nean particle dianeter

of thefresttidNgdt eséfePduntasmuas phrtdc1andh 4 3O UM a0 nadihieshofeof
silicabasedon surface area was 0 . 0041 g/n2 . However, 10 the CV val ue
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pol ymer particles to attenpt _redisperin t he Jinorgani ¢ di spersing ggent
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aggl onerates of not less than 500 nm and sedi nent 15 of aggl onerates was
obser yedomg0186] §Tatdimglrat43 HiWeidni nd dgetholglpappotquidainipgr ofs)
by weight) TO*O TO'0 300 TOTO 0 STO 0O TQO 040
such an excellent value is attributable particularly to the amounts of
the additives used in the suspension pelymerization, such as inorganic
dispersing agent and emulsifying agent. The resin particles having the
10 above CV value do not include fine particles and coarse particles, and
are favorably applied tec various uses.
[0066] {(iv) To the resin particle surfaces, the inorganic
dispersing agent adheres.
The amount of the inorganic dispersing agerit adhering to the resin
15 particle surfaces, as calculated from the following equation (I), is
in the range of 0.0001 to 0.02 g/m?, preferably C.0005 to 0.015 g/m°.
Bmount of inorganic dispersing agent adhering to resin particle
surfaces = (amount of ilnorganic dispersing agent (part(s) by
weight) /amount of polymerizable monomer (part(s) by weight))/resin
20 particle specific surface area as measured by Mastersizer 2000
manufactured by Malvern Instruments Ltd. (I)
wherein the amount of the inorganic dispersing agent and the amcunt of

the polymerizable monomer in the right-hand member of the equation (I)

are each an amount introduced in the production of resin particles, and
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the amcunt of the polymerizable monomer is 100 parts by weight.

The amount of adhesion is a value calculated on the assumption
that the whole inerganic dispersing agent was adsorbed on the surfaces
of the resin particles.

5 [0067] That the amount of adhesionof the inorganicdispersing
agent is in the above range is thought to be greatly attributable to
the amounts of the additives, such as inorganic dispersing agent and
emulsifying agent. In the resin particles having the above amount of
adhesion of the inorganic dispersing agent, troubles caused by the

10 inorganic dispersing agent present on the resin surfaces are suppressed
duringprocessing, andtheresinparticlesare favorablyappliedtovarious
uses.

[0068] It is thought that the actual amount of adhesion is
not more than the calculated value.

15 [0069] {(v) Theelutedhalogenconcentrationbasedonthe resin
particles is preferably less than 24 ppm, more preferably less than 20
ppm, particularly preferably 0 to 10 ppm. The reason why the amount
of halogen on the resin particle surfaces is in the above range is thought
to be that the amount of the halogen-containing compound used in the

20 production process is small. When the amount of halogen on the resin
surfaces is in the above range, evil influence of waste liguid on the
environment can be suppressed. The above concentration vailue is a value
based on 100 g of the resin particles.

[0070] {(vi) The elutedmetal concentrationbasedon the resin
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particles is preferably not more than 20 ppm, more preferably 0 to 10
ppm. The reasoﬁ why the amount of a metal on the resin particle surfaces
isintheabove rénge isthought tobe that the amount of themetal~containing
compound used in the production process is small. When the amount of
5 a metal on the- resin surfaces is in the above range, evil influence of
waste liquid on the environment can be suppressed. The above
concentration value is a value based on 100 g of the resin particles.
[COT13 (vii) The luminance cof an acrylic resin sheet
containing the resin particles of the present invention is higher by
10 not less than 0.1% than the luminance of an acrylic resin sheet containing
resin particles having no inorganic dispersing agent adhering to the
resin particle surfaces in the same concentration. The reason why
luminance of such a value is obtained is thought to be that the amount
ofthe inorganicdispersingagent (suchassilica) adheringto the surfaces
15 of the resin particles of the present invention is small. When the
Juminance is in the above range, such sheets can be more favorably used
as light diffusion sheets, light diffusion plates, antiglare films, etc.
[0072] (viii} As the solvent redispersibility of the resin
particles of the present invention, the number of revolutions reguired
20 for complete redispersing of the resin particles in methyl ethyl ketone
is preferably in the range of 1 to 55, more preferably 1 to 45. The
reason why such a value is cobtained as redispersibility of the resin
particles in the sclvent is thought to be that the amount of the inorganic

dispersing agent (such as silica} adhering to the surfaces of the resin



(0) 170 Zz*0 9*T Or T*0 Z2*0 2O 90 Tr b * 0 bO 0 40 '0 Z O bO 8 0 SZ0O Mean
primary particle dianmeter (nmu) 01 01 01
25
particles of the present invention is in the range defined by the present
invention, as previously described. When the redispersibility in the
solvent is in the above range, it becomes possible to redisperse particles
which have been sedimented with time. Therefore, formation of
5 agglofnerated particles can be inhibited, and troubles caused by
sedimentation of the particles or the like are reduced. Moreover, such
resin particles have advantages such as ease of handling, and they are
more favorably used for 1ight diffusion sheets, antiglare films, coating
materials, etc.
10 [0073] (5) Behaviors of inorganic dispersing agent in
reaction system
As the reason why the resin particles of the present invention
have the above properties, the following reason can be considered.
[0074] It is thought thaﬁ in the dispersion, the incorganic
15- dispersing agent surrcunds oil droplets containing the polymerizable
monomer to form a structure in which the inorganic ‘dispersing agent is
adsorbed on the interfaces of the o0il droplets, whereby the interfacial
potential between the agueous medium and the oil droplets is stabilized.
That is to say, it is thought that by virtue of the inorganic dispersing
20 agent, theelectricpotential oftheoil dropletsischangedandstabilized.
For such stabilization, however, a large amount of an inorganic dispersing
agent is necegsary.
[0075] That the amount of the inorganicdispersingagent added

to the reaction system is small and the amount of the inorganic dispersing
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agent adhering to the resin particle surfaces 1s small in the present
inventicn is thought to be attributable to the interaction between the
inorganic dispersing agent and the emulsifying agent. Alsc the
emulsifyingagent controlstheelectricpotential at the interfacebetween
the aquecusmediumand the oil droplets. It isthoughtthattheemulsifying
agent not only acts on the electric potential of the oil droplet surfaces
togetherwiththe inorganicdispersingagentbutalsocontrolstheelectric
potential of the inorganic dispersing agent, and has influence on the
adsorbed state of the incrganic dispersing agent con the oil droplets.
Moreover, it is thought that the emulsifying agent also controls
agglomeration and dispersion of the inérganic dispersing agent.

[GOT76] That is to say, it is thought that if the amount of
the emulsifying agent is too large, the inorganic dispersing agent
undergoes secondary agglomeration, and the amount of the inorganic
dispersing agent adsorbed on the oil droplet surfaces is decreased, so
that itbecomesdifficult tocontrol theparticlediametersandtheparticle
gize distribution (amount of fine or cearse particles produced).

On the other hand, even if the emulisifying agent is added in an
extremely slight amount, it can change the electric potential of the
inorganic dispersing agent and acts on the electric potential of the
0il droplet surfaces together with the inorganic dispersing agent.

[COT77] Therefore, it is thought that by adjusting the amounts
of the inorgaﬁic dispersing agent and the emulsifying agent to those

in the ranges defined by the present invention, the inorganic dispersing
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agent ispresent inthe stateof neither secondary agglomerates nor primary
particles (regarded as pseudo-agglcmerated state) in the system and
stabilizes the oil droplets. It is thought that in this
pseudo~agglomerated state, the inorganic dispersing agent undergoes
reversible change between the state of secondary agglomerates and the
state cof primary particles.

[06078] However, since the electric potential is concerned
with the effect of the emulsifying agent, the adsorbed state varies
depending upon the peolarity of the emulsifying agent. On that account,
the optimum amount of the emulsifying agent added varies depending upon
its polarity.

[0079] It is thought.that by using the inorganic dispersing
agent and the emulsifying agent in combination in the amounts defined
by the present invention, a proper zmount of the inorganic dispersing
agent is adsorbed on the oil droplets containing the polymerizablemonomer
in the reaction system, and the cil droplets are stabilized while
maintaining almost uniform sizes of the oil droplets.

(6) Uses

The resulting resin particles can be used for cosmetics, optical
materials, molding resins, prevention of blocking of films, coating

materials, etc.

Examples

[0080] The present invention is further described with

OoTTTx OOITIG silica OOTT-10 OTITx Conposition of
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reference to the following examples, but it should be construed that
the present inventicn is in no way limited to those examples.

[0081] Measuring methods

Numerical vaiues in this specification and the examples were
determined by the following measuring methods.

[0082] <Evaluation 1: Volume mean particle diameter and specific
surface area of resin particles>

Preparation of test sample: 0.25 g of resin particles obtained
in the example were weighed, and a system wherein 0.025 g of sodium
dodecylbenzenesulfonate and 50 g of pure water had been added to the
resin particles was subjected to dispersing for 10 minutes using an
ultrasonic dispersing machine {name of device: ULTRASONIC HOMOGENIZER
UH-50, manufactured by SMT Co., Ltd., frequency: 20 kHz) to obtain a
test sample.

[0083] Volume mean particle diameter and specific surface
area of the test sample were measured by the use of the following measuring
device under the following measuring conditions.

Measuring device: Mastersizer 2000 ({(laser diffraction type
particle size distribution measuring device), manufactured by Malvern
Instruments Litd.

Measuring conditicns:

Dispersionmedium: water, analytical model: general purpose
type, refractive index of particles: 1.50, refractive index of dispersion

mediuvm: 1.33
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As the volume mean particle diameter, D {4.3) (volume-based mean
diameter) obtained under the measuring conditions described was used.
[0084] <Evaluation 2: Amount of adhesion of inorganic dispersing
agent based on resin particle surface area (calculated value based cn
MS specific surface area)>

The amount of adhesion was determined by the following equation.

Amount of inorganic dispersing agent adhering teo resin particle
surfaces (calculated value based on MS specific surface area} = (amount
of incrganicdispersing agent (part (s) byweight) /amount of polymerizable
monomer (part(s) by weight))/resin particle specific surface area as
measured by Mastersizer 2000 manufactured by Malvern Instruments Lid.

(I)
wherein the amount of the inorganic dispersing agent and the amount of
the polymerizable monomer in the right-hand member of the equation (I)
are each an amount introduced in the production of resin particles, and
the amount of the poiymerizable monomer is 100 parts by weight.
<Evaluation 3: CV value>

Preparation of test sample: 0.25 g of resin particles obtained
in the example were weighed, and a system wherein 0.05 g of sodium
dodecylbenzenesulfonate and 50 g of pure water had been added to the
resin particles was subjected to dispersing for 10 minutes using an
ultrascnic dispersing machine to obtain a test sample.

(1) Case of volume mean particle diameter of test sample being

not more than 75 um
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Measuring device: FPIA3000 (flow type particle image analytical
device}, manufactured by Sysmex Corporaticn

Measuring conditions: In the case of particle diameters of not
less than 10 um, measurement was carried out in LPF mode, and in the
case of particle diameters of not more than 10 um, measurement was carried
out in HPF mode. The number of particles subjected to the measurement
was 50,000. The analysis was carried out in terms of the equivalent
circle diameter {on the basis of the number of particles), and a CV value
determined in the analysis was used.

(ii) Case of volume mean particle diameter of test sample being
more than 75 um

Particle diameters of 50 particles photographed by a digital
microscope (manufacturedby Keyence Corporation) with 450 magnifications
were actually measured, and standard deviation thereof was used to obtain
a Cv value.
[0085] <Fvaluation 4: Chlorine ccncentration>

Extractionmethed: A filtrate obtained by dispersing 100 g of resin
particles obtained in the example in 200 g of ultrapure water by the
use of a shaker for 24 hours was filtered through a filter having a pore
diameter of 0.2 um to obtain a test sample.

Measuring device: 761 Compact IC, manufactured by Metrohm Ltd.

Measuring conditions:

Column: Shodex IC SI-S%0 4E [4.0x250 mm], mobile phase: 2.0

mM NaHCO/2.0 mM NaCO, flow rate: 1.2 mi/min, column temperature: 20.0°C
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Amount of test sample: 20.0 ui

The measured concentration was converted to an elution
concentration based on 100 g of the particles.

[0086] <Evaluation 5: Sodium concentration>

Extractionmethod: A filtrate ocbtained by dispersing 100 g of resin
particles obtained in the example in 200 g of ultrapure water by the
use of a shaker for 24 hours was filtered through a filter having a pore
diameter of 0.2 um to obtain a test sample.

Measuring device: inductively coupled plasma emission analytical
method (ICP/AES) (VISTA-PRO, manufactured by VARIAN Inc.)

Measuring conditions: Measurement was carried out by the
inductively coupled plasma emission analytical method. (A standard
sample (1000 ppm) for atomic absorption of Na was diluted with pure water,
and concentrated hydrochloric acid was added to prepare a sample for
calibration curve in the concentration range of 1 to 50 ppm. To the
fest sample, hydrochloric acid was added so that the concentration might
become the same as that of the sample for calibration curve, and the
Na concentraticn was measured by the above measuring device.)

The measured concentration was converted to an elution
concentration based on 100 g cf the particles.

[0087] <Evaluation 6: Luminance of resin particle-containing
sample>

Preparation of coating liquid

1. 3gof resinparticles obtained in Example 1 and 4. 45 g of toluene
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were weighed, and they were stirred 50 times using a stirring bar.

2. To the mixture, 2 g of an acrylic binder (U-245B available from
Soken Chemical & Engineering Co., Ltd.) was added, and they were stirred
50 times using a stirring bar.

3. To the mixture, 0.88 g of a polyisocyanate-based curing agent
was added, and they were stirred 50 times using a stirring bar to obtain
a coating ligquid.

4. Also with regard to resin particles obtained in Example 4,
Comparative Examples 3, 7 and 8, and Reference Example 1, their respective
coating liquids were obtained in the same manner as above.

[0088] Coating

Coating with the above coating liquids was carried out using an
autcmatic ccoating machine.

Coating machine: Rk Print Coat Instruments Ltd.

Name cf cecating machine: K Control Coater 101

Bar: No. 3 (wet film thickness: 24 pm)

Coating rate: 5 cm/sec

Drying conditions: 80°C, 3minutes (temperature-controllable heat
circulation type dryer)

Substrate: 100 pm PET

Measurement of luminance

Luminance of the coated sample was measured by a luminance meter
under the following conditions. The back light was set at 1200 cd/m2,

and one sheet was placed thereon, followed by measurement.
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Luminance meter {(high-performance general-purpose
luminance/color shift measuring system): RISA-COLOR/CD8, manufactured
by HI-LAND

Luminance measuring conditions: Measurement was carried out in
a division system of total 100 blocks (10 blocks {(lengthwise) x 10 blocks
(crosswise)). The sample had a size of 6 cm x 4.5 cm, and a measuring
range of 5.5 cm x 4 cm was set in the sample. The distance between the
camera and the sample was 152 cm.

[0089] <Evaluation 7: Solvent redispersibilityof resinparticles>

To 1.5 g of resin particles obtained in the examplie, 3.5 g of a
methyl ethyl ketone solvent was added, and the resin particles were
dispersed in the solvent in a 10 ml screw-cap sedimentation tube (cuter
diameter: 16.5 mm, height: 105 mm) and then allowed to stand still for
24 hours.

The sedimentation tube was set in an end-over—end rotation type
stirrer Rotamix manufactured by ATR Inc. and rotated at 10 rpm.

The number of revolutions required for complete redispersing of
the particles was measured.

[00S0] <Evaluation 8: Mean primary particle diameter of inorganic
dispersing agent>

Preparation of test sample: The inorganic dispersing agent was
dispersedinpurifiedwaterasadispersionmediumsothat the concentration
of the dispersing agent in the resulting dispersion might become 1% by

weight when the particle diameters of the inorganic dispersing agent
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were less than 100 nm, or dispersed-therein so that the concentration
of the inorganicdispersing agent in the resultingdispersionmight become
0.1% by weight when the particle diameters thereof were not less than
100 nm. A volume mean particle diameter of the test sample was measured
using the following measuring device under the following measuring
conditions.

Measuring device: Zetasizer 3000HSA (manufactured by Malvern
Instruments Ltd.), using disposable PP cell

" Measuring conditions:

Measuring conditioens: Auto, analytical mode: Contin, mean
value of 2 measurement times; a Z mean particle diameter obtained under
thesemeasuringconditionswas regardedasameanprimaryparticlediameter
of the inorganic dispersing agent.
<Evaluation 9: Meanparticlediameterof inorganicdispersingagent during
dispersing>

Preparation of test sample: The emulsifying agent was dispersed
in purified water as a dispersion medium so that the concentration of
the emulsifying agent in the resulting dispersion might become that of
the example or the comperative example. Thereafter, the inorganic
dispersing agent was added so that the concentration of the dispersing
agent in the resulting dispersion might become 1% by weight when the
particle diameters of the inorganic dispersing agent were less than 100
nm, or added sc¢ that the concentraticn ¢f the dispersing agent in the

resulting dispersion might become 0.1% by weight when the particle
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diameters of the inorganic dispersing agent were less than 100 nm. Thus,
a test sample was obtained. A volume mean particle diameter of the test
sample was measured using the following measuring device under the
following measuring condifions.
5 Measuring device: Zetasizer 3000HSA (manufactured by Malvern
Instruments Ltd.)
Measuring conditions:
Measuring conditions: Auto, analytical mode: Contin, mean
value of 2 measurement times; a Z mean particle diameter obtained under
10 these measuring conditions was regarded as a mean particle diameter of
the inorganic dispersing agent during dispersing.
<Evaluation 10: Redispersibility of inorganic dispersing agent>
Preparation of test sample: The emulsifying agent was dispersed
in purified water as a dispersion medium so that the concentration of
15 the emulsifying agent in the resulting dispersion might become that of
the example or the comparative example. Thereafter, the inorganic
dispersing agent was added so that the concentration of the inorganic
dispersing agent in the resulting dispersion might become 1% by weight,
whereby a dispersed state of the inorganic dispersing agent was cbtained.
20 Then, the dispersion was diluted to twice with purified water to obtain
a sample for the confirmation of redispersing.
A volume mean particle diameter cf the test sample was measured

in the same manner as in Evaluation 9.
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[0091] Example 1
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In a four—neck flask equipped with a thermcmeter and a nitrogen
feed pipe and having a velume of 1 liter, 140 g of methyl methacrylate
(MMA), 60 gof trimethylolpropane triacrylate (TMPTA) and 1.0 g of lauroyl
peroxide (LPO) as an initiator were introduced to perform dissoluticn.
Next, 200 g of water, 0.4‘g of colloidal silica (mean primary particle
diameter: 9 nm) and 0.02 g of polyoxyethylene lauryl ether were weighed
and added, and they were emulsified at 8000 rpm (11.7 m/s} at room
temperature for 3 minutes by the use ¢of a homomixer (T.K. Homomixer
MARKIIZ.5 model, manufactured by Primix Corporation). To the emulsion,
a2 sclution cbtained by dissolving 1.0 g of polyvinyl alcchol (trade name:
PVA-420, available from Kuraray Co., Ltd.) as a dispersion stabilizer
in 200 g of water was added. The mixture was stirred at 100 rpm (0.39
m/s) at room temperature using, as a stirring blade, a turbine blade
having a diameter of 75 mm.

[0092] Subsequently, while maintaining the stirring device
and the stirring rate conditions, the mixture was heated up to 60°C,
and the mixture was subjected to reaction for 2 hours and then subjected
to reaction at 20°C for 1 hour. The polymer particles were particles
having a volume mean particle diameter of 15.4 um. WNext, the emulsion
was dehydrated by suction filtration and dried with a tray dryer at 100°C

for 5 hours. Subsequently, pulverization was carried out toobtainresin

particles.

Xg
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[0083] Examples 2, 3, & to 8, and 11 to 17

Resin particles were obtained in the same manner as in Example
1, except that the amounts of the polymerizable monomers, the dispersing
agent and the emulsifying agent were changed to those described in Table

1.

[0094] Example 4

Resin particles were obtained in the same manner as in Example
1, except that the amounts of the polymerizable monomers, the dispersing
agent. and the emulsifying agent were changed to those described in Table

1, and the number of revoluticns of the homomixer was changed to 4000

rpm (5.9 m/s).

[0095] Example 5

Resin particles were obtained in the same manner as in Example
1, except that the amounts of the polymerizable monomers, the dispersing
agent and the emulsifying agent were changed to those described in Table

1, and the number of revolutions of the homomixer was changed to 20C0

rpm (2.9 m/s).

[0096] Example 9
Resin particles were cbtained in the same manner as in Exampie
1, except that polyoxyethyliene lauryl ether was replaced with 0.004 g

of lauryl trimethyl ammonium chloride.



CV value ( %) T93 LgZ 9'9E L'93 9ZE 183 179g 0'9Z 8' H 8*ZzZ 9Lz 3. 33 917E
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[0097] Example 10
Resin particles were obtained in the same manner as in Example
1, except that polyoxyethylene lauryl ether was replaced with 0.04 g

5 of stearyl betaine.

[0098] Example 18
2.5g0f1l,4-butanediol, 47.5gof isocyanurate type polyisccyanate
of hexemethylene diisocyanate as an isccyanate component, 0.0015 g of
10 dibutytin dilaurate (trade name: Accelerator S, available from Soken
Chemical & Engineering Co., Ltd.) as a catalyst and 32.5 g of methyl
ethyl ketone (MEK) asadilutionsolvent weremixedtoprepare aprepolymer.
The molar ratio of isocyanate to hydroxyl group was 5.0.
[0099] Regin particles were obtained in the same manner as
15 inExamplel,exceptfhat50g;oftheprepolymerwasusedasa;xﬂymerizable
monomer, the dispersing agent and the emulsifying agent were used as
described in Table 1, the number of revolutions of the homomixer was
changed to 4000 rpm (5.9 m/s), a solution obtained by dissolving 6 g
of hydroxymethyl cellulose (trade name: Metolose 60SH-50, available from
20 Shin-EtsuChemical Co., Ltd.) insteadof polyvinyl alcohol as adispersion
stabilizer in 200 gof water was used, the reaction temperature was changed

to 60°C, and the reaction time was changed to 4 hours.

[0100] Comparative Examples 1, 2 and 4
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The same operation with the homomixer as in Example 1 was carried
out using the polymerizable monomers, the dispersing agent and the
emulsifying agent in the amounts described in Table 2. As a result,
separation between the monomers and the aqueous phase took place
immediately after the operation, and the emulsified state was broken.

On that account, resin particles were not obtained.

Comparative Examples 3, 5, 7 and 8

Resin particles were obtained in the same manner as in Example
1, except that the amounts of the polymerizable monomers, the dispersing
agent and the emulsifying agent were changed to those described in Table

2.

[0101] Cemparative Example ©

In a four-neck flask equipped with a thermometer and a nitrogen
feed pipe and having a volume of 1 liter, 140 g of methyl methacrylate
(MMA), 60 gof trimethylolpropane triacrylate (TMPTA) and 1.0 g of lauroyl
peroxide (LP0O) as an initiator were introduced to perform dissolution.
Next, the resulting solution was mixed with 403 g of a sciution obtained
by dissolving 3 g of polyvinyl alcohol (trade name: PVA-420, available
from Kuraray Co., Ltd.) as a dispersion stabilizer in 400 g of water,
and the mixture was emulsified at 4500 rpm (6.6 m/s) at room temperature
for 3 minutes by the use of a homomixer (T.K. Homomixer MARKIIZ.5 mcdel,

manufactured by Primix Corporation). The resulting mixture was stirred
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at 100 rpm (0.3%9 m/s) at room temperature using, as a stirring blade,
a turbine blade having a diameter of 75 mm.
[06102] Subsequently, while maintaining the stirring device
and the stirring rate conditions, the mixture was heated up to 60°C,
5 and the mixture was subjected to reaction for 2 hours and then subjected
to reaction at 90°C for 1 hour. The polymer particles were particles
having a mean particle diameter of 15.5 pm. Next, the emulsion was
dehydrated by suétion filtration-and dried with a tray dryer at 100°C
for Shours. Subsequently, pulverization was carriedout toobtainresin
10 particles. The resulting resin particles had a CV value of 58.3% and

had a wide particle size distribution.

[0103] Comparative Example 9

In a four—-neck flask equipped with a thermometer and a nitrogen

15 feed pipe and having & volume of 1 liter, 180 g of methyl methacrylate
(MMA), 20 g of ethyliene glycol dimethacrylate (EGDMA)}, 4 g of methyl
pclysilicate and 1 g of 2,27 —azobis (2, 4—-dimethylvaleronitrile) as an
initiator were intreoduced to perform dissclution. Next, the resulting
solution was mixed with 160 g of water, 8.0 g of collcoidal silica (16

20 nm) and 2 g of sodium chloride, and the mixture was emulsified at 7000
rpm {10.3 m/s) at room temperature for 3 minutes by the use of a hcmomixer
(T.K. Homomixer MARKIIZ.5 model, manufactured by Primix Corporation).

To the emulsion, a sclutionobtainedbydissolving 2 gof polyvinyl alcchol

(trade name: PVA-420, available from Xuraray Co., Ltd.) as a dispersion
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stabilizer in 140 g cf water was added. The resultingmixture was stirred
at 100 rpm (0.39 m/s) at room temperature using, as a stirring blade,
2 turbine blade having a diameter of 75 mm.

[0104] Then, while maintaining the stirring device and the

5 stirring rate conditions, the mixture was heated up te 65°C and subjected
to reaction for 2 hours. Subsequently, 0.4 g of sodium hydroxide was
introduced, and the mixture was subjected to reaction at 95°C for 3 hours.

The polymer particles were particles having a mean particle diameter

of 15.4 um. Next, the emulsion was dehydrated by sucticn filtraticn,

10  then the resulting cake was redispersed in 300 g of ion-—exchaﬁged water,
andthedispersionwas dehydratedagainby-suctionfiltratioﬁ. Thereafter,
dryingwithatraydryerwascarriedoutat100°Cfor5hours. Subsequently,

pulverization was carried out to obtain resin particles.

15 [0105] Reference Exampie 1

The same cperations as in Example .1 were carried out using the
formulationdescribed in Table 2 toperformpolymerization. For removing
silica, 2 parts by weight of sodium hydroxide were added to the polymer
liquid, and the mixture was maintained at 90°C for 2 hours with stirring.

20 Thereafter, thepolymer liguidwas cooled, and the emulsion was dehydrated
by suction filtration. The resulting cake was redispersed in 300 g of
ion-exchanged water, and the dispersion was dehydrated again by suction
filtration. Thereafter, drying with a tray dryer was carried ocut at

100°C for 5 hours. Subsequently, pulverization was carriedout to obtain
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resin particles. The amount of silica on the resulting resin particles
was measured, and as a result, it was less than 5% when the weight of

silica before the silica removal was taken as 100%.

Reference Example 2

The same operations as in Example 1 were carried out using the
formulation described in Table 2 to obtain resin particles. The mean
particle diameter of the resulting resin particles was 15.2, and the
amount of adhesion of silicabasedonsurfaceareawas0.0041g/m’. However,
the CV value was as wide as 61.3%, resulting in that the polymer particles
included many fine and coarse particles. Although purified water was
added to the polymer particles to attempt redispering, the inorganic
dispersing agent did not exhibit primary particle diameters and was in
a state of secondary agglomerates of not less than 500 nm, and sediment

of agglomerates was observed.

[0106]

[Table 1]
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surface area (cal cul ated val ue based on Ms specific surface area) MEK
redi spersibility (4/nR) (Nunber of revolutions) Ex.1 0.0044 36 Ex. 4
0.0112 43 Conp. Ex. 3 0.0424 72 Conmp,-Ex. 7 0.0229 48 Conp. Ex. 8 0.1182
111 Ref. Ex.1 0.0002> 47 [0109] 5[ Tabl e 4]

[0108]

Table 3 Redispersibility of resin particles

Amount of adhesion cof silica based on
surface area (calculated value based on MEK redispersibility
Particles
MS specific surface area)
(g/m?) {Nurmber of revolutions}
Ex. 1 0.0044 36
Ex. 4 G.0112 43
Comp. Ex. 3 C.0424 72
Comp. Ex. 7 0.0229 48
Comp. Ex. 8 0.1182 111
Ref. Ex. 1 0.0002> 47
[01089]

5 [Table 4]

Table 4 Evaluation of dispersed state of inorganic dispersing agent

Mean primary Particle diameter | Meanparticlediameter after
particle diameter | during dispersing redispersing
(rm) (nim} {nm}
Fx. 1 9 13 9
Ex. 4 9 10 9
Ex. 6 62 70 62
Ex. 16 9 430 20
Ex. 17 9 29 1z
Ref. Ex. 2 9 500< 500<

Table 4 shows a dispersed state of the inorganic dispersing

agent.



Tabl e 4 Eval uation of dispersed state of inorganic dispersing agent

primary particle dianeter

Mean

(tin) Particle dianmeter during dispersing (na)

Meanparticl edi ameterafter redispersing (m) Ex.1 9 13 9 Ex.4 9 10 9 Ex.6
62 70 62 Ex. 16 9 490 20

10

15

20

[0110] In Tazble 4, “during dispersing” indicates that
the state of the inorganic dispersing agent in the polymerizatiocn
system was imagined, and “after redispersing” indicates a state of
the polymerization system diluted with water.

[0111] In the examples in which the particle diameter
of the inorganic dispersing agent returned to the primary particle
diameter after redispersing or in the examples in which the particle
diameter of the incrganic dispersing agent during dispersing was
different from that after redispersing, the agglomerated state of
the inorganic dispe;singlagent in the polymerization system in the
particle production of the present invention is thought to be a
pseudo-agglomerated state. On that account, it is thought that the
inorganicdispersingagent inthe pseudo-agglomerated state undergoes
reversible change between primary particles and secondary
agglomerates and sometimes easily returns to primary particles. In
such examples and reference examples, resin particles having uniform
particlediametersanda lowadhesion ratioof the inorganicdispersing
agent on the surfaces were obtained.

[0112] On the other hand, in the examples in which the
partiéle diameter of the inorganic dispersing agent did not return
to the primary particle diameter after redispersing cr in the examples
inwhich theparticlediameter of the inorganicdispersingagent during
dispersing was not different from that after redispersing, the

agglomerated state of the inorganic dispersing agent in the



Ex.17 9 29 12 Ref. Ex. 2 9 500< 500< Table 4 shows a dispersed state of
the inorganic dispersing agent. 48 [0110]In Table 4, "during dispersing"
indicates that the state of the inorganic dispersing agent in the

pol ynmeri zati on system was i nmagi ned, and "after redispersing” indicates a
state of the polynerization systemdiluted with water. 5[0111]1n the
exanples in which the particle dianeter of the inorganic dispersing agent

retUrngﬂﬂﬁﬂeEEEaﬁiéﬁmgygﬂEHtﬂdﬂﬂ%edbégﬁﬁéie L&y dedisRer $HRULPEsd Y t he
exanpl és i'n which the particle dianeter of the i norganic dispersing agent

during .di spersin s different fromthat after redi.spersin he
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pol ynerization systemin the particle Eroduction of the present_invention

i s thodgisPersipe &0 pell ooy ewe VAEEE-L LY apeSe¥Pd haeddrestinEouid ks

t hought that the inorganic dispersing agent in the pseudo-aggl onerated

st at e und€igoed. r eresscihleganbaagarteteBererprd araiyp s t rebds pantdiséesndary

15 aggl onerates and sonetines easily returns to primary particles. In such

exaspl 3vaRd K& aNENEEeXarPiese damidtar bhal £5:1R@vhaResNdd dlakacparticle
di anmeters and a | ow adhesion ratio of the inorganic dispersing agent on

the surfgoes vere. obtained. JOLLZLM Lhe. other.handy, Ja the. exagpl es in
whi ch the 20 pgr?lcle i dnster °§Fthe i AOF ganic é?spersing agent” di d not

return to the primary particle dianmeter after redispersing or in the
exanpl es i n WRRBANEReChatthRave adilgnst ef bhetFRP IS rAFaiRE %P%b%?%ing agent
during dispersing was not different fromthat after redi spersing, the
aggl oner at edMERat eyl heetiheargdmite di spersing agent in the 49

pol ymeri zation systemin the particle production of the present invention

i's thought toMbRTSsecPNEIRA Y, 1209 OpRhat LoNacWiBixd he dispersion in this case

was visually observed, sedinent could be confirmed. In such exanples and

re{@rence exgﬁplﬁét IQ%%gﬂBﬁ£§iC|es 5 havi ng non-uni form particle
a |g% a

dianmeters an sion ratio of the inorganic dispersing agent on

t he surfaces_were obtained. )
EGDMA: ethylene glycol dimethacrylate

S5t: styrene
DVB: divinyibenzene
MAA: methacrylic acid
15 HEMA: Z~hydroxyethyl methacrylate

HDDA: 1, 6-hexanediol diacrylate

Industrial Applicability
[03113] The resin particles of the present invention can
20 be used for cosmetics, cptical materials, molding resins, prevention

of blocking of films, coating materials, etc.



Meani ngs of abbreviations in the tables are as follows. MVA: nethyl

nmet hacryl ate TMPAT: trinmethyl ol propane triacrylate 10BA: butyl acrylate
EGDVA: et hyl ene gl ycol dinethacrylateoSt: styrene DVB: divinyl benzene MAA
met hacrylic acid 15HEMA: 2-hydroxyet hyl nethacryl ate HDDA: 1, 6- hexanedi ol
diacrylate Industrial Applicability [0113] The resin particles of the
present invention can 20 be used for cosnetics, optical materials, nolding
resins, prevention of blocking of filns, coating materials, etc. 50

CLAI V5 1. Resin particles having an inorganic di spersing agent
adhering to their surfaces and havifgggvol une nean particle diameter 5 of
1 to 1000 pm wherein: t he anount of the inorganic dispersing

agent adhering to the.resin ticgle surfaces is in &?e range of 0.0001 to
0.02 g/, said anBiReHRFRELULI LI HSE By LRE-FOH O Iy equas 6RStT)
Amount of inorganic dispersing agent adhering to resin particle 10

sur f acesiherdagoimtheir isnsfgant @nfl Bpeind agdgowt népapertslevinmeyar)

[ anmount of pol ynerizabl e nononmer (part (s) by weight) ) /resin particle
spesi fiof dutbateoares, asharmsasired by Mastersizer 2000 manuf actured by

Mal vern I nstrunents Ltd.(l) wherein the anmount of the inorganic dispersing

agent and t he @anpiin 5 Fofnk e D) e h{é{@é&f@@%@%@&;ggﬁéﬁﬂi% ghand

menber of the equation (1) are each an anbunt 1nt in the production

of resin particles, and.the anmount_of the po ri.zabl no is,100
parts By e %Flc‘ie Surfaces 1s 3n Hig rlaggiano%i)p‘[aiog e Ois%gl & FedSFhCcl ai m

1, which have 20 a CV value of 10 to 50% 3. The resin particles
as cl aPfednEnbeley matagminedyber hg following equation (I):

Amount of inorganic dispersing agent adhering to resinparticle

10 surfaces = (amount of inorganic dispersing agent (part(s) by

weight) /amount of polymerizable monomer (part{s} by weight))/resin

particle specific surface area as measured by Mastersizer 2000

manufactured by Malvern Instruments Ltd. (I)

wherein the amount of the inorganic dispersing agent and the amount
15 of the polymerizable monomer in the right-hand member of the equation

(I) are each an amount introduced in the production of resinparticles,

and the amount of the polymerizable monomer is 100 parts by weight.

2. The resin particles as claimed in claim 1, which have

20 a CV value of 10 to 50%.

3. The resin particles as claimed in claim 1 or 2, wherein
the eluted halogen concentration based on the resin particles is less

than 24 ppm.



t he el uted hal ogen concentration based on the resin particles is less than
24 ppm 51 4.The resin particles as clainmed in any one of clains 1 to 3,
wherein the eluted netal concentrati @t based on the resin particles is

| ess than 20 ppm 55.The resin particles as clained in any one of clains 1
to 4, wherein the inorganic dispersing agent is silica. 6. A
process for producing resin particles, conprising: [step 1] : a step of
stirring a conposi tihenresibh apduttig-lads agueodsndd edinymona eplyIEriszabl e
nononer, a polymerization initiator, an inorganic dispersing agent and an

enul si fyd ng 3@eReihothaubidrdd Gl RoMEGR QL o iRl & %naft%ﬁgir:%@fﬁsed I n

t he aqueous nedium and [step 2]: a step of heating t I'spersion
W th stigﬁyggetoigok gerize Bgflfolynerizable nononer. 15 7. The
procesFor Prodaci é ¥ 59 fat P8 es as claimed in claim6, wherein in

the step [1], the inorganic dispersing agent is used in an anmount of 0.01
to 2.0 parts by weight based on 100 parts by weight of the polynerizable
nononer. 20 8. The process for producing resin particles as
clabned in clzai m 6Tae Fesishegeitnidirst he sie&fmddlin ahbeohdosBaniaGms 1

~di spersing agent has a nean primary particle dianmeter of 1 to 500 rim

before dd 4,Swddadn! ond NSPIEM 4138e?sTHE RIAFESS TN Rpoduct ng Tesin
particles as clainmed in any one of clains to 8, wherein the inorganic
di spersing agent is colloidal silica.

6. A process for producing resin particles, comprising:
[step 1]: a step of stirring a composition containing an agqueous

10 medium, a polymerizable monomer, a polymerization initiator, an
inorganic dispersing agent and an emulsifying agent to form a liquid

in which oil droplets are dispersed in the acueous medium, and
[step 2]: a step of heating the dispersion with stirring tc

polymerize the polymerizable monomer.

15
7. The precess for producing resin particles as claimed in
claim 6, wherein in the step [1], the inorganic dispersing agent is
used in an amount of 0.01 tc 2.0 parts by weight based on 100 parts
by weight of the polymerizable monomer.
20

8. The process for producing resin particles as claimed in
claim 6 or 7, wherein in the step [1], the inorganic dispersing agent
has a mean primary particle diameter of 1 to 500 nm before it is added

tc the system.
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9. The process for producing resin particles as claimed in
any one of claims 6 to 8, wherein the inorganic dispersing agent is

colloidal silica.



