1 SPECI FI CATI ON RESI N PELLET AND METHOD FOR PRODUCI NG THE SAME 5
TECHNI CAL FI ELD [ 0001] The present invention relates to a resin
pellet and a nethod for producing the resin pellet. 10 BACKGROUND ART

[ 0002]

In the past, blocking of resin pellets has been a problem

so that various neasures have been taken. [0003] 15Patent Docunment 1
di scl oses that anti-adhesive powder is attached on the surface of EVA
particles in a post-treatnent stemEECINECARICN acturing process of
resin pellets having ethylene-vinyl acetate copolyner particles as a
base material by feeding EVA particles which have been cut in water
into a 20 transportation tube, and contacting with an anti-adhesive
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[0001]
The present invention relates to a resin pellet and a method for

producing the resin pellet.

BACKGROUND ART

[0002]

In the past, blocking of resin pellets has been a problem, so
that wvarious measures have been taken.

[{0003]

Patent Document 1 discloses that anti-adhesive powder is
attached on the surface of EVA particles in a post-treatment step
of the manufacturing process of resin pellets having
ethylene-vinyl acetate copolymer particles as a base material by
feeding EVA particles which have been cut in water into a
transportation tube, and contacting with an anti-adhesive powder
slurry in the transportation tube,. It is described fto be found
that blocking is not occurred by such a manner even though a larxge
amount of resin pellets are accumulated in a large hopper.

f0004]

Patent Document 2 discloses that EVA microparticles is attached
cn the surface of EVA particles in a post-treatment step of the

manufacturing process of resin pellets having EVA particles as a



manuf acturi ng process of resin pellets having EVA particles as a 2

base material by adding an agqueous EVA dispersion into circul ating

wat er used for transportation of EVA particles, and the resulting

resin pellets are further attached EVA particles even in the step of
free feeding of resin pellets by spraying the agueous EVA 5

di sper si Opasé mdtds dlabResdditg i desebuberva blsmearieasentd circulating
anti - bl ocki ng performance due to detachnment of EVA mcroparticles in

a free feedtay piae fofr teshuppeltbétisni of sk resdeid;1emd anedubti oasviting
the pressure loss and pinching of resin pellets to a rotary val ve

fitted i nceden foslel deeding Ipirpbear atpaehedt B2 pOft000B}s evaPatienthe step
Docunent 3 discl oses a poor crystalline copolynerized pol yester resin
pel | et ha9f ngree gf 683129 apSi YedhN ppehichbs RYUAPTIHIBE WP c2TRAAUACEVA
degrees centigrade. This resin pellet is coated with a powder | ayer

of a CopoPFRFT 3L pol ostlets raPRehavthgta q%sﬁFéE§thgﬁ§i??%ﬁe%%?n%n
f |t .th 40 d ti d d .
particl e Siub BIOGHAT HY B LS Cien e S5 B it & Habl'a BfChepRgticles

di ssol ved, i n ener al.- pur pose sol vent . thi.s manner, it is .
descr| bod " SRR TERHiRor EPRGLE BPBCRie! B Den BReTeoprdy dlitogiecuction

bl ocki | t [ .of 14
ocking 6?&:21%' P?&QH&ESCH 5 s[eén% ﬁﬂ?&hfxﬁ 'o%drégéﬁ 4118 81 .é'}%ltaz(y valve

sol uti on st ty Is exc ent ‘even ugh t esin is dissolve

a gener al £ pUr PYsen sPh¥eptec [ B909] ng pPatente DocUEAL 4. di scl oses that
t he enmul sion polyner |atex and the hardened tallow fatty acid are

respegtivel yr@idsched to polymer 25 particles by mxing an enul sion
polymer latex to a slurry containing a (neth)acrylic block copol ynmer
bef ore m xi neateharcenedetal 3 ot faldyeacs doddber et pstantdiheatdopgl ahei zed
predetermned 3 tenperature. In this way, it is described that
bl ocki ng bl pdhesr veesesi pepett ehsvhayi agghasaatbahaitdnessposnthaf equail
suppr essed.
to or more than 40 degrees centigrade. This resin pellet is coated
with a powder layer of a copelymerized polyester resin having a
15 glass transition point of equal to or more than 40 degrees
centigrade and an average particle size of equal to or less than
35 pm, and capable of being dissolved in a general-purpose solvent.
In this manner, it is described in such a manner that blocking of
pellets i1s prevented, blocking is not occcurred over a long period
20 of time and the scolution stability is excellent even though the
resin is dissclved in a general-purpcse solvent.
[0006]
Patent Documeni 4 discleses that the emulsion polymer latex and
the hardened tallow fattiy acid are respectively attached to polymer
256 particles by mixing an emulsion polymer latex to a slurry

containing a (meth)acrylic block copolymer before mixing a

hardened tallow fatty acid thereto, and heating at a predetermined



[ 0007] Patent Docunent 5 discloses a surface treatnent nethod of
resin 5 pellets. In this nethod, first, octadecyl isocyanate (1.0
equi valent in terns of the functional gréup) as a |ong-chain alkyl
conmpound was pol yrmerized with pol yvinyl al cohol (degree of
pol yneri zation: 1,100, content of vinyl alcohol units: 98 nole % as
a saponi f teglpgrtenral 0h thipolyyi, Myt iaced et eife€d)pRltybescking HE gtiNesive
a rel easing agent conponent. Subsequently, this rel easing agent
conponent reahnephylehe- Agryhgcaasmdltopatgnessassahhasi duppdessed.
pol yol efin copolynmer and the |ike are put into water, and then
heat - mel ted 880820 degrees centigrade in advance. Subsequently, its
heat-nelted naterial and water are uniformy 15 enmulsified and
di spersed atPaBsnbdyrasrerdent f§Fateseart seodpes tocgineny wmrshiee@t resin
aqueous releaS|ng agent_conposjtion_ Wth the use of such a nethod
it isosEfbietto e %lF?l%b?%FﬁoﬁesfﬁrﬁEfI%FEaﬂ§9Yﬁgl§?€§PP@FF (1.0
anti-blocklnﬁ girfornance

V

I’I ng s tion

pr eci pi t at o FBhgithd S Fstﬂ% %eﬁr gP b?%ﬁ%lﬁ&gacpﬁﬁgialkyl

product, and out deteriorati erfor 2

brochet AR OERENERTS FATER B&% R 38 SoneroRo plfigie 8 of

Document %@ £8 bﬁlgi rﬁfgn’fl@%‘ LGALh Oy 1 units: 98 mole %

Fbil(1989é % ggg gi at'ent” Docunment § ganese ard-'tpen Pat ent }

Publ i catign Qbsa§992f%éégﬁ§t@r1§@tQ?tanﬁéygﬁﬂﬁy§ aé@9§8@5?c5§b619989 to

Pat ent Publication No. 2008-248015 5Patent” Docunent 4: Japanese

Lai d- @pengPateat rEubbkenli 99eN0. c2RP8ndB¥27 sSubsequently, this releasing
agent component, an ethylene-acrylic acid copolymer as an
acid-modified polyolefin copolymer and the like are put into water,
and then heat-melted at 120 degrees centigrade in advance.
Subsequently, its heat-melted material and water are uniformly

15 emulsified and dispersed at 135 degrees centigrade, and cooled to

give a desired agueous releasing agent composition. With the use
of such a methecd, it is possible to easily obtain resin pellets
having excellent anti-blocking performance, without occurring
separation, precipitation, clogging or the like even after

20 obtaining a final product, and without deteriorating finzl

performance of the final product.

RELATED DOCUMENTS
PATENT DOCUMENTS
25 [0008]
Patent Document 1: Japanese Laid-Open Patent Publication No.

Heil (1989)-288408



Pat ent Docunent 5: Japanese Lai d-OQpen Patent Publication No.

Hei 9(1997)-77890 10 DI SCLOSURE OF THE | NVENTI ON [ 0009] However ,
according to the technol ogy descri bed inédPatent Docunent 1, it is
described that the stick tenperature of the obtained resin pellets is

5 to 25 degrees centigrade although 15 anti -bl ocki ng performance of
resin pelletBatsnt NPoOVREnt The SipsKesenDEl@LOFEN I RECESLI PuBlication No.
tenperature which perfectly prevents bl ocking of pellets. Hi gher

stick tenpedatusgonmke it easy handling because the tenperature
condition during storage of pellets is alleviated. Accordingly, in

t he technol ogytait FPateme20 Doclapabtede 53 odaQeeonfPaesnn pebletstion No.
needs to control the tenperature to equal to or |ess than room

t enper at u¥ @08 appBOkPmat el y 25 degrees centigrade). Therefore, in

summer_ when a tenperature increases, there is a problemof occurring

bl ockihg of Fa&$mt perfeErenhghi nfdpaieze shatdgereenratur Bubsieaiion No.
controlleg @? P% gy air conditioner or the |like, and re-grinding
process b Pofeldde’is required. [0010] S When a volatile

conponent resulting fromunreacted raw materi al nogoner o . .
deconposi t 1 i B BRI HESRont ai EPTRE¢ et O paPPRL 83 Vehb GpLiFFEion No.
conpongntHQfﬁgfgépzp§7§$¢ged (renoved). As one exanple of this purge
operati on, resin pellets are exposed to a stream5 of air or

inert gas. In this case, if the tenperature of the streamis

increased or the tenperature of the resin pellet itself is increased,
the vl atpteccosteRtoF nrhhergesitipgl | ets is easily escaped and the
purge tinme is thus shortened. However, in the event that the stick
tenperature [go®gpal to or less than roomtenperature, 10 the
tenperatures thereof may not be increased, so that the resin pellets
shoul d be trieatedent actomdiegpesatheecedhesedgyedestribedeqni Pe&tent
several tens of hours or sonetinmes over hundreds of hours as the

purge trebeoenentihe. iThus, deherebhdvehbeenhdesbndedtempenapekkevf the
having a stick tenperature which can reduce the purge tine, 15 that

is, a highhtehpedarafinerebbdingleodbnieedpedaruresasentttirage although
possi ble. [0011 Pat ent Docunent 2 requires a | arge scal e process

in whi%ch @W"ﬁbi@%&ﬁwﬁ%@%@% Péchedi ARl 13 e d sdifPrRgVEfee The stick

feeding of resin .
9 temperature refers to a temperature which perfectly prevents

blocking of pellets. Higher stick temperature make it easy
handling because the temperature condition during storage of
pellets is alleviated. Accordingly, in the technology of Patent

20 Document 1, storage of resin pellets needs to control the
temperature to equal to or less than room temperature
(approximately 25 degrees centigrade). Therefore, in summer when
a temperature increases, there is a problem of occurring blocking
of resin pellets again if the storage temperature is not controlled

25 by an air conditioner or the like, and re-grinding process before
use 1s required.

[0010]



20 pellets. This indicates that, attached EVA m croparticles are
easily detached sinply by attaching EVA mcroparticles to pellets in
a common nethod. As a solution to the preblem EVA mcroparticles are
attached many tines during free feeding. According to this nethod, it
is found that EVA microparticles 25 finally attached at the end of

free feedi ngiséep Fbyhtibe easbdyetietachod iardsbbacki M odfepelhehsterial

m ght occur in the transportation and storage process after being

t ranspor treehdmem ar siieCombp O &gton bpsb@pct Fust bentai redt he peesenpellets,
inventors have reviewed this nethod and as a result, the stick

t enper at urlee wad adlide gempeoaéhy reguld tbdopulrgss thamo@Ed degheesie example
centigrade in the sane manner as in Patent Docunent 1, so that

st orage off rigsish pyeideetpenrasipnm thee r&{i00 PRl letspbse, expotdrR to a stream
t echnol ogy described in Patent Docunment 3, there was a probl em such

that & re%fﬁ”ﬁb@ée%n¢%§éﬁﬁ%o3Bét§ﬁ§1Pééeoﬁﬁﬁt@@péﬁ?ﬁﬁ??gééepﬁﬁ%@@téFream
resin was, easily detached. [0013] 10Also, in the technol ogy descri bhed

i n Pat ent ! DoturERESad ‘Pﬁe?léevx}é%mﬁ%%w%n?gu%etH%Fl%npﬁﬁg%i ohseif 1s
polymer latex and a hardened tallow fatty,acjd attached ol ynmer _ .
Par vl ester B 2T DRReTachatic Soakpht Silr theThoRon PrlirES Y8 Easiy
technol ogy. descrifed. L0 Ll ANt ;RACHIRNL, 5o bheLe uas 3, Brabl e Yo yone
that a re eaé?ng agen do hent,” an acid-nodifie 'poPone i'n

copol yrrerTﬁlgLQ tthréesl:.igﬁ s rmfﬁgt%afgot&tlers%si:ﬂaﬂ%ﬁ%@f?@%%?gture,

a sinple layer structure e torne a resin base materia

resing aygns V&hsefHsesed o 1eaedy Pthef nA00L%reased, so that the resin

pellets should be treated at a low temperature. Therefore, it is
reguired several tens of hours or sometimes over hundreds of hours
as the purge treatment time. Thus, there have been demanded resin
pellets having a stick temperature which can reduce the purge time,
15 that is, a high temperature exceeding room temperature as much as
possible.
[0011]
Patent Document 2 requires a large scale process in which EVA
microparticles are attached many times during free feeding of resin
20 pellets. This indicates that, attached EVA microparticles are
easily detached simply by attaching EVA microparticles to pellets
in a common method. As a solution to the problem, EVA
microparticles are attached many times during free feeding.
BAccording to this method, it is found that EVA micreparticles
26 finally attached at the end of free feeding step might be easily
detached and blocking of pellets might occur in the transportation

and storage process afier being transported from a silo storage



Accordingly, in the above-descri bed conventional technol ogi es,

bl ocking of resin pellets may not be fully suppressed, and the

storage tenperature of resin pellets wasslimted. [0016] 25The

present invention has been acconplished in view of the above

ci rcunst ances, and an object of the present invention is to provide a
resin pel ketpWhrghtpEeMERES ded aebBRBAL DivdMieo M ClaRRAF&L CEREA 1 s/mBChod
covered on t%e resin base material and effectively suppresses

bl ocki ng efidresi & pekliets, thndsaiokt bedpéoatproduasnglbegersirally equal
pellet. [0017] 5According to the present invention, there is provided

a resin pebleet lhavitigrra2beRgrdmseematigrade amdha phrue alaningerofs in Patent
m croparticles enbedded in the resin base nmaterial, wherein the

surface obPotheenesin basehaht etbnkgefofheecsisi pepeblet whs tomered.

with the pIuraIitY of mcroparticles. 10[ 0018] According to the
preset inveh®9bal there is also provided a method for producing a

resin pellet_including a step of preparing a resin base material _and

a step of enbe¥Ri ngt & |E@£h%%}QﬁYl#) q dire £t EhROFEERRthgsethere
material, in which, .in the step, 15 of enbeddin lurality of ..

T cr opar i Y&F 8 PROPREN 84FR bASh Aaf&rfal DOVHELshPVaEetBf PPhaPPEiRA on @

base material-.is covered Tﬁt o] géggg[es. [ 0019]

C COpO erlzed po thtPer g%ﬁalggy gfificde
Accor di ng th %%% presen? FAVeRTT on, > a qura |§y i
[0013]
10 Also, in the technology described in Patent Document 4, there

was a problem such that an emulsion pelymer latex and a hardened
tallow fatty acid attached to pclymer particles were easily
detached.

[0014]

15 Furthermore, in the technology described in Patent Document 5,
there was a problem such that a releasing agent component, an
acid-modified poclyolefin copolymer and the like were heat-melted,
so that resin layers having a simple layer structure were formed
on a resin base material, and resin layers were fused to each other.

20 {0015]

Accordingly, in the above—-described conventional technologies,
blocking of resin pellets may not be fully suppressed, and the
storage temperature of resin pellets was limited.

[0016]

25 The present invention has been accomplished in view of the above
circumstances, and an object of the present invention is to provide

a resin pellet which prevents detachment of the microparticles to



20 mcroparticles are enbedded in the resin base material and the

surface of the resin base material is covered with the

m croparticles. In this way, concavity and convexity are forned in

the surface of the resin pellet while preventing detachnent of

m croparticles fromthe resin base material. Accordingly, the 25

contact apeac®fer£$idsh peld et imAyake faceeasedanandrbeocki8ly MBypPLesses

effectively suppressed. By selecting a material having a softening

t enper at uskookin® ol teangn poehieths ghendthanethad bHbrthecdesimg the resin

constituting the resin base material as mcroparticles, the resin

base mat epébleto be a core such as a core-shell structure nmay be

protected even at a tenperature higher than the softening tenperature

of the resinl®a&kel 5 nmaterial. [0020] According to the present

i nvention, blocking of resin pellets is effectively suppressed. That

i s, blPocki n*&FCFEEIH felind PLHes ey demeréilyreont'fer égd ByeNifRgughresin

resin pelle are stored or 10 preserved at_a high t erature

[0021] P%ﬁ%o%‘éjrn%f?e{:?s’r% AT PR TR hspret 2 %ﬁ[{f@ Hhesple

m croparticles to be applied.on the surface. of the resin.base .

mat eri al %Jr%r?w%?r‘aje?]a%ge%%‘ﬁe?hb%g ?hlé%“a?eb??%nr&%%?%%fbyw%ﬁei% the

in the pi i .ef f ect i r esi elle

can be dr]&g%féa(?gﬁitghﬁe ?%ﬁ%ﬁélr %fgar%gﬁégﬁiélgélifiqheé%%gng%gﬁggn%gi %égered

in the regj : i - t period of tine.

Accor di ngﬁ/ﬁnh %Mt3 ﬁ%%?gn%lﬁgtélfr@%gg?%%ﬁl%gﬁ ets having a volatile

conpaompent i np@ysdpl | anount are shipped may be reduced, so that the

productivity is inproved. Wien the volatile conmponent is renoved

before the mtehngipy Oc®SShe tihiecddie 10t £6hf Ofharyi g ando nbteyd@ed a

after receiving resin pellets is shortened, and a cycle fromthe step
method for producing a resin pellet including a step of preparing

a resin base material and a step of embedding a plurality of
microparticles in the resin base material, in which, in the step
15 of embedding a plurality of microparticles in the resin base
material, the surface of the resin base material is covered with
the plurality of microparticles.
(G019}
According to the present invention, a plurality of
20 microparticles are embedded in the resin base material and the
surface of the resin base material i1s covered with the
microparticles. In this way, concavity and convexity are formed
in the surface of the resin peliet while preventing detachment of
microparticles from the resin base material. Accordingly, the
25 contact area of resin pellets may be decreased, and blcocking may
be effectively suppressed.

By selecting a material having a scoftening temperature or



25 of receiving of resins to the step of nolding is inproved. BRI EF
DESCRI PTI ON OF THE DRAW NGS [0023] The above and ot her objects,
advant ages and features of the present iavention wll be nore
apparent fromthe follow ng description of certain preferred

enbodi nents taken in conjunction 5 with the acconpanyi ng draw ngs.

[0024] Fige1lih§ goMieWilghldst hahi figat R rasutési Ofcdael & ifd @helresin
is aviewillustrating the results of Exanple. Fig. 3 is an exanple

of a devipesgsed:-éptal hes piadtsdd on Ofed esdiHe M qiel else agterdiangtbobe a
t he enbodi nent . Fig. 4 is an exanple of a device used for the
producti otcoé seshnapekl edseasibeldi agrtotthe mapode nendteDESCREPERCAE a
OF EMBODI MENTS 15[ 0025] Enbodi nents of the present invention wll

be il | usttanedrakthe tefgreentband-hcheodianii ngst dradeone L {100 26) LThe asdgi hase
pell et of this enbodinment has a resin base material 20 and a

pl urald t ynadteri@toparticl es enmbedded in the resin base material. In

this resin pellet, the surface of the resin base material is covered
with a pIura[@Q%Obf m croparticl es.

According to the present invention, blocking of resin pellets
is effectively suppressed. That 1s, blocking of resin pellets is
effectively controlled even though resin pellets are stored or

10 preserved at a high temperature.

00211

As another effect in a preferred aspect, anti-adhesive
microparticles to be applied on the surface of the resin base
material are not detached even though they are transported by air

15 in the pipe.

[0022]

As still another effect, since resin pellets can be dried at a
high temperature, the volatile component contained in the resin
pellets may be removed in a short period of time. Accordingly,

20 the time until the resin pellets having a volatile component in
a small amount are shipped may be reduced, so that the productivity
is improved. When the volatile component is removed before the
molding process, the time required for drying and molding after
receiving resin pellets is shortened, and a cycle from the step

25 of receiving of resins to the step of molding is improved.

BRIEF DESCRIPTION OF THE DRAWINGS



[ 0027] The aforenentioned mcroparticles are dispersed in a liquid 25
along with the resin base material keeping the original shape with at

| east its surface in a softened state. Ia this way, the

m croparticles nay be enbedded in the resin base material. 10
Alternatively, as long as mcroparticles exhibit even a little

adhesi venessjomgroparticles are brought into contact wwth the resin
base material to make mi croparticl es pseudo-bonded on the resin base
materi al , anthé¢ hebsesi andasehant &bvjattcanadeamt ages t med Sfestgreal of the
shape al though at | east the surface of the resin base material is

sof t ened. pTheert oiryenti conpaill chesmony apsarbet effbeddedei Aol hewiegi n
base material by heating at a tenperature in which mcroparticles are
not softefegcripeidemilcleytain phefeconbddimepdinerb? ttarijaryindeesjnoction
include a state in which the resin 10 base material is nelted such

that thhe $hapetd® 2RECFRIVINIBASETAEEIR_FFal is not naintained. [0028]

The resin bagf Egierial is a particle. Its shape nmaybe spherical or
oval - spheric e particle di aneter is not Iinited as long 15 as it
is a size us a, usual . nol h%?g machi ne.

i s uaH 0 nmm
and the mostt Combnty % 678 il CIEREFES | B9 15ETh, o orerTRes -
properties age ex eiéeg;tvlé‘? dlele %Q@r%@%é%ﬁg'g& beagoient

is also sho because

dense mcro |.ay inch |
T2y be f or nepgi%n%'t £sldys a\gfglg[%%ga Q3 EEl Al ooy %Heegééédcgfé@%&egesm

10 pellets according to the embodiment.
Fig. 4 is an example of a device used for the production of resin

pellets according to the embodiment.

DESCRIPTION OF EMBODIMENTS
15 [0025]
Embodiments of the present invention will be illustrated with
reference to the drawings below.
[0026]
The resin pellet of this embcdiment has a resin base material
20 and a plurality of microparticles embedded in the resin base
material. 1In this resin pellet, the surface of the resin base
material is covered with a plurality of microparticles.
[0027]
The aforementioned microparticles are dispersed in a ligquid
256 along with the resin base material keeping the original shape with
at least its surface in a softened state. 1In this way, the

microparticles may be embedded in the resin base material.



The resin base material exhibits an effect of this enbodi nent nore

remar kably when an anor phous or lowcrystalline thernoplastic resin

is used. "Lowcrystalline" nentioned heriein refers to the 25 degree

of crystallinity determ ned by differential scanning cal orinmeter

(DSC) of equal to or less than 30% preferably equal to or |ess than

20% and Q@IE&ﬁ#&@i%&lﬁ!eé§rE@$g £8unl ctOpRFt1€88s ddntban 4% Jheittie
nol ecul ar wei ght of the thernoplastic resin may be good as long as it

is a nol esdih@s i weh@hd, endegbpd ot IRl & ad e i bBosdiapeihto acpetiet FOtM the
and hard to break on inpact, and it is, for exanple, 0.1 to 1,000

g/ 10 m n, res ot edradd ymdrdrial 500 gl miaropananidcpas tpsehdotlyonded on the
preferably 0.5 to 200 g/10 min in terns of the nelt flowrate (JIS
K6924- 2, 199indmraeadentiagraded bheovels of mIb6®mageri=0080; Waentain the
t hermopl astic resin having a softening tenperature (Vicat 10

sof t e®i ngPpeFral J3mng hegprgleqrial Ledsbrthessur hage 80f delye ebgsin base
centigrade, preferably equal to or |ess than 50 degrees centigrade,
further d?%?%¥%%4yl%qﬂ%ft%%@%r | Brerehare sonHegrRest teht f gfaded L apdoe
particularltﬁgﬁggl.to or less than standard. room tenperature, that

is, 25 dé MR o BT TR SRS (e T 657 h BRSBSHAtRY| af 35temperature

exhibits an effect .of the .present jinvention,nore renarkably. he . .
Caner sor o B B T e e P ot e Ter o IEraenLal gy dn this

Ther ef o G500l h 8. |  JBUULE T 0beSAIAYGE1LAE BWIGS O35 HEMMETALUFEsin
ge S | ong. us,

is also lowere and’ t he pur ine tends to be _
I pr oe e s &f fecd 51 of P@?g%%&ré@éhh%wgtﬁéesﬂu ro20: 807 £88t Adbase

tenperature are greater. Specifically, the resin base

mat eri al f@yePEa B LOPRDYNEREi9f s aRe@! hyl ene nononmer and a pol ar
nononer selected fromvinyl acetate, nethyl acrylate, ethyl acrylate,

butyl acryl at@zget hyl 25 nmethacrylate and gl yci dyl nethacrylate. In
addition thereto, an ethylene-a-olefin copolyner that is a copol yner
of et hyl ene B rasdahnefase maviend a3 1o alfacharbba. al beashapegmaame spherical
et hyl ene- propyl ene 12
or oval-spherical. The particle diameter is not limited as long
15 as it is a size used in a usual molding machine. It is usually
1 to 10 mm and the most commonly 2 to 5 mm. When it is 2 fto 5 mm,
handling properties are excellent, the time for purging the
volatile content is also shortened because of large surface area,
and a strong and dense microparticle layer which is not relatively
20 easily detached may be formed on the surface.

[0029]

The resin base material exhibits an effect of this embodiment
more remarkably when an amorphous or low-crystalline thermoplastic
resin is used. "Low-crystalline” mentioned herein refers to the

25 degree of crystallinity determined by differential scanning

calorimeter (DSC) of equal to or less than 30%, preferably equal

to or less than 20% and particularly preferably equal to or less



copol ymer, an ethyl ene-1|-butene copol yner, an ethyl ene-1-hexene

copol ymer and an et hyl ene-1-octene copol yner having ethyl ene as amain
conponent) exhi biting anorphous or | ow criystalline behavior, or a

propyl ene-a-ol efin copolyner that is a copol yner of propylene 5 and
ethylene or a-olefin having 4 to 10 carbon atons (e.g. a

propyl enecgihyl @he aoROIREL1A rPRERYhENSE lrhtane P HRY r2Rd it B8y be
| i ke havi ng propyl ene as amai n conponent) exhi biting anorphous or

| ow- cryst gbbdnesbebayi 8, i taysbe usedcubHereksighamenphgnstonranstihat its
the melting peak is not neasured by DSC. 10 "Low-crystalline" neans

t hat the siehpengn pegleliletl dond dyd DSG;d and birkeat: bheimpaat y snd igf ithefor
peak is equal to or less than 30% as conpared to those exhibiting the
maxi mum peaknple032] 1 The teBPH pase manerpatfesabayt Pell del §00 g/10 min,
preferably applied to 15 an ethyl ene-pol ar nononmer polynmer that is a
copol ynerapd e2hyienbashy Brﬁéﬁé@bhﬁngnﬁrtoaﬁaonﬁ§1 uPiRetnpEerepaBfythe
be an et hyl ene-vinyl acetate copolyner. In this case, as the_content

of vinyl BeLE W RaERel BrhEFERA-vr ny10 destaee copbl yFrdei @ 1oad of 2,160
i ncreased, the degree of crystallinity and the softening 20

tenperatu?é are lowered, and the stick tenperature tends to be

| ower ed as Mﬁ6¢ in case of an ethylene-vinyl acetate copol yner

having the ¢ ent of vinyl acetate exceeding 40 nass % and et hyl ene

of less t hangg%le;zero/ﬂloégg%E{CXS_Ie%Ilnnﬁg% gaoggktieﬁiﬂ tte@ﬁfe%ga%é)'?Vicat

the basis o us e rtrng anor n case

et hyl gne- ybfwimﬁﬁstg@)@nﬁopgtynﬁz@@y'@9 égﬁaﬁoeéems 9«fas¥' @Mgnaggt 8b§rees
of equal to or nofe than 20 mass % and equal to or |ess than 50 nmass

% prefer @@Mlﬁﬁaa@ &Qém%%ﬁQQuaarﬂd ol By t4Qrt 90 dle%;r%(égraéﬁt%rade,
an effect of this enbodinent is remarkably exhibited; therefore, it

i s preferahlrehet0p83feThrlyestynabase ont eekal than Be peedueedchyitigrade,
pol ymeri zation 5 according to a known nethod in conbination with the
above monemerparfdO84drly equal to or less than standard room temperature,
that is, 25 degrees centigrade is used, the resin base material
15 exhibits an effect cof the present invention more remarkably. The
lower softening temperature is, the lower the stick temperature
is. Therefore, cooling is required for storage, the purge gas
temperature is also lowered and the purge time tends to be long.
Thus, improvement effects of base material having the lower
20 softening temperature are greater.

[0031]

Specifically, the resin base material may be a copolymer of an
ethylene monomer and a polar monomer selected from vinyl acetate,
methyl acrylate, ethyl acrylate, butyl acrylate, methyl

26 methacrylate and glycidyl methacrylate. In addition thereto, an

ethylene-a-olefin copolymer that is a copolymer of ethylene and

o—olefin having 3 to 10 carbon atoms (e.g. an ethylene-propylene



For exanple, the resin base material conposed of an ethyl ene-vinyl
acetate copol yner can be produced by using a radical polynerization
nmet hod, an enul sion pol ynerization nmethad or a 10 sol ution

pol ymeri zati on met hod. [0035] The m croparticles preferably
contain a resin conponent, are nore preferably conposed of a resin
conponent c&so B A, C 1 en@ntd-paeehdlr 861 phet er APl ¥ e pIPRsed-Rixene

a resin conponent. 15 Furthernore, mcroparticles may be organic acid

(salt) powsieslgeh @sd Cah Cétiny 5éea+ bt €ct Ofic | EOSPPRNTEr ClOAPONG de Ployefice as
such as silica, talc or the like. [0036] The mi croparticles in this

enbodi nert maEly: bemdoseet s ekl itater am@0pihesavelage cpasttiadlléns zehaftior,
m croparticles properly varies depending on the size of the resin

base nmat e?¥ & proprbhéeveveredefowevedlyier ithadr éber alsire vty ptiiepropylene
average particle size is generally equal to or |ess than 20 pm and

parti %ul A1 ehualer® oF ¥erbkefihanavipm 4 beealldecaRecnztaBe 6F-@hed
resin base material 25 can be densely covered_ with _m croparticles.

[0037] ORFVPY it eftlod ep el e hat? PREPYRGRE RarHess sppoiymer and
m cropartjcles. (JI S K7215, needl e penetration angle: 90 .degr.ees,

neod 6 peHet aHEoR LR 6a S B80) TG ST Hah SPRdDaRdrg 2morphous

har dness of e resin se terial., Specifically, the difference "
CArsores- 6 Ot oate PRERS MR R BT A 5P 4T: | pSe8LY7 O SRS onous

m cropar %&Aﬁ% @g%ttﬂ?e @%ﬁ%@@?s- % Fﬁ%% ﬂéag‘gﬁea esi npsase
material may be to 100 and preferably to 90.

10 "Low-crystalline” means that the melting peak is found by DSC, and
that the area ratio of the peak is equal to or less than 30% as
compared to those exhibiting the maximum peak.

[0032]
The resin base material is particularly preferably applied to

16 an ethylene-polar monomer polymer that is a copclymer of ethylene
and a polar moncmer, and may further preferably be an
ethylene-vinyl acetate copolymer. In this case, as the content
of vinyl acetate in the ethylene-vinyl acetate copolymer is
increased, the degree of crystallinity and the softening

20 temperature are lowered, and the stick temperature tends to be
lowered as well. In case of an ethylene-vinyl acetate copolymer
having the content of vinyl acetate exceeding 40 mass % and ethylene
0of less than 60 mass %, the crystal melting peak is not observed
on the basis of DSC, thus exhibiting amorphous. In case of an

25 ethylene-vinyl acetate copolymer having the content of vinyl
acetate of equal to or more than 20 mass % and equal to or less

than 50 mass %, preferably 30 to 50 mass % and particularly 40 to



[ 0038] When the microparticles contain a resin conponent, the
shape of mcroparticles may be truly spherical or oval-spherical. In
an 10 extrene case, it may be irregul arly pol ygonal. However, when it
is polygonal, for exanple, the friction with the inner wall of the
pi pe becones hi gh when mcroparticles are transported in the pipe,
and thereshsngs£ad erad iesdeft AUSHNG debachrent 9f PLELEORAPLLCLRBibited;
even though they are enbedded in the resin base material. Thus, 15
t he shapethsrpreterabtyisrptyrephierécal or oval -spherical w thout
havi ng a corner. [0039] Any resin conponent constituting the
m croparticl 80¥&y be good as long as it is polyester, polyolefin,
pol yuret hane or the like, 20 is capable of being dispersed in water,
or i s capablBheofréeimgeasspersedidh et dre wwidtdtted use pdlanerization
di spersion aid such as a surfactant or the like. The resin pellets in
whi ch & heaeeeTdihade AdtgWmnetiogole raainkiinat e wophriie cdovef nphemers .
present invention are used for known nelt nolding or powder nol ding
as it is. 25lGhetkfore, it is preferable that the resin conponent
constituting_ the mcr IS selected fr0£1
o)

garticles resin c Pnents of

Che sane or BT $5ATR Hot HENE Hes Sl BETE (U3 60T 1A b o P e AER NGt B T esi n
base 15 nmterial, bec use§§q§re can _be no rksk of . damagi ng_ . dical
per f or mantE G A HERTY b G CPBO bETRDI TR PR TLT 8 Y, Rei Y pakadica
mat er i al, of a0 21, £ELn O LRSI PPYST Gy BLORCELL 65 EF.L 0k N PRESeBE S
of the m%ro article conponen can e contro e ?O a mnlimum

S[004Q] 5o FRFiEX TPl Sme SR 1 BE hEBLH4CONMPOnent of the resin base
material s an ethylene polyner, an ethyl ene polyner nay be used as

the resin coppement contained in mcroparticles. In this way, an

effect on the physical properties of the resin base material my be
mnimzed. Ih&FmCovdsertlidl st cpopaetiel escantaiised a8sanr€smponent, are
additive such as silica, silica my be used as it is. In this way, it

i s al so possé lpmeefaraxiy bicnpascef bEcd mfsipr evepbnergtbésckimag ni nomponent,
state that resin pellets are strongly covered with silica or an

ef fect asamdsiippiwngthgenpréfenabiyvnrafpesedebt aordshy. cOBPOOANT -

15 Furthermore, microparticles may be organic acid (salt) powder such
as calcium stearate, or inorganic compound powder such as silica,
talc or the like.

(00361
The microparticles in this embodiment may be dispersed in water.

20 The average particle size of microparticles properly varies
depending on the size of the resin base material to be covered.
Eowever, it is preferable that the average particle size is
generally equal to or less than 20 um and particularly equal to
or less than 10 um, because the surface of the resin base material

25 can be densely covered with microparticles.

[0037]

One of preferred aspects is that the shore hardness of



Further, as another exanple, it is preferable that an ethyl ene-vinyl
acetate copolyner as the mcroparticles is used when the resin

conponent of the resin base material is an ethylene-vinyl acetate

copol ymer because an effect on the physical 20 properties of the

resin base material nmay be m nimzed. The ethyl ene-vinyl acetate

copol ynmermeensphttibngst Ner ® €70PRS tHed B i ldtr$itGRTE aMBY R€90 degrees,
sel ect ed anong copol yners having the shore hardness (HS2) which is

hi gher thasetihe sbneerhaidnesseétS ). of mhhece hykenegnenythagsetpteshore
copolynmer of the resin base material by 30 25 to 100 and preferably

50 to 90 hsrdhesenentthenedsidtim shorechdrdnestyodsi tescripedhendafference
product catal og of each conpany, so that it is easy to select an

appr opr i at @HiprddudiS:) Abelioggh ther shioge herdneassi dtiSeh A the content

of vinyl acetate in the ethylene-vinyl acetate copolynmer depending on
the pdl ynBtrzaprbhiakehodnanthposhpeei bardoasappifal st Qe wisin base
preferred aspects is that_the content of vinyl acetate is generally
equal to BRFFESRItRAY BB ABsECod 08 and preferably efuap PB-or nore

than 5 nass Zggg | ess than 20 nmass % because an effect of this

enbodi ment i rkably exhi bited. However, the kind of the

et hyl ene-vinyl acetate copolyner constituting the mcroparticl.es is
determ ned bhagh i TRetPBRA ITe Forirt ahu B mienCpRESEERGT eHES iRy of
acetate : LtULi e ' S i at

Copol yrer ot e R ohetont o ey Ay asbiek EogR fr gRefr BoeS8oris Bp o

may ajso ber USRE E&sSOME: GASEDe [:0042)u 108 Pl ArRILIed asRecks,! $hen it
that the degree of crystallinity (a2)” 15 of the resin conponent

constitutiagpdhneydALr Opyt kgbRs1BY the Pridyiod iirohee 1MI8rthREL]l of the
degree of crystallinity (al) of the resin conponent constituting the

resi n baseipatesdcate Dy ighewien ayiscr Gpeci fd oed laye ttahsppretarable pipe,
that the difference (Aa=a2-al) in the degrees of crystallinity is 15

t o 35% anangrigierahls g2@atte r30%s k20f benatisey tdeet agqumalartty odf mf heopestncles
pellets is | ess adversely influenced by a target final product of

thi s enmbod@veentiioTile Weteclarcngdgrd ofm tihe mesilm bewsomegerial. Thus,
constjtuting the mcroparticles is, for exanple, 10 to 500 g/10 mn,

pr ef elPabl YRECRIPBIE grederpRlanbrpart RGBT feepdbisphegd cgd Bhghout
g/10 mn 25 in terns of the nelt flowrate (JIS K6924-2, 190 degrees
centi gr ad®@VE ¥ 03d°8F 8T 160 g). [0043] 17

[0039]
Any resin component constituting the microparticles may be good
as long as it is polyester, polyolefin, polyurethane or the like,
20 1is capable of being dispersed in water, or 1s capable of being
dispersed in water with the use of a dispersion aid such as a
surfactant or the like. The resin pellets in which the resin base
material is covered with microparticles of the present invention
are used for known melt molding or powder molding as it is.
25 Therefore, it is preferable that the resin component constituting
the microparticles is selected from resin components of the same

or similar to the thermoplastic resin constituting the resin base



One or preferred aspects is that the Vicat softening point (T2) of
the resin conponent constituting the mcroparticles is higher than
the Vicat softening point (TI) of the res n conponent constituting
the resin base material. Specifically, the 5 difference (AT=T2-T1) in
the Vicat softening points may be equal to or nore than 3 degrees
centigradgatREELEr a]@éd’a@élé'adhéfé Q;rarn%enbh@ﬂsﬁooﬂ%er e §Rd8nce of
and nore preferabfy equal to or nore than 15 degrees centlgrade
| nci dent akl yesibhea dipedM cad beofbedeAgdtRaE N siShequalid ®a¥e hegsrihan or
the lower Iimt of a neasuring device 10 and it is not possible to
measure the eXdettnunbehe phesdchiepeaperthethdu¥i cat thef persdgce of the
points may be calculated with the use of the neasurenent lower limt.
As describedrophowichhencinbenesti nasobponentrodhstli tat angithaum.
m croparticles is the sane kind as that of the resin base material,
the Vitat sof®@hPhg point can be 15 controlled by the anmount of t he
copol yner conponent Wthin the tenperature difference in the
af or ement i on errea??g@lec hehpastie E@ISIlélt eoep@@?nbeq%heove%@ hgigehmaterial
mcroparticles e bit the target cal erties wthout

REGY A A

practical ty da GREHC PAYST car PEP FhBay el HSasas the resin

t | t.hod f d | 1 et
ﬁé%%ﬁ?ﬁW#ﬁ%@%ﬁﬁﬁ%&%ﬁﬁé%%ﬁ%&%?%%%%ﬁ&tm

enbOdInEn£héQ§%ﬁ%§%aﬁ%% §e§kﬁgs é%gﬂﬁ$9 Egglﬁng %ﬁ@e@%%ﬁ.%%%%{ %1hlmlzed.

(2) a step of I"Ural i m Crop ArT1 Gl es

base #p n@%ﬂﬁé%ﬁen% %)lcamg%r{l@lefy xé'f%gutr;@e Lesin.gef ltmee such as

steps (2) a herein may be continuously but separately carrie

out, or nay1beacayiriied ﬁiH% ¥ ykbe sane 1émern 8 4 §945]ic 13Félrs% pokbkible
will be described about the step (1) of preparing a resin base

materi al . t& éypiwsat feldfiedd k& pesivBnbasg PBbekialy 15 Aavvidtabk@abyresin
pur chasi ng one of conmercial products. In addition 5 thereto, a

pel | et - | i kellessmibmse roabdy abvahedhitas shddrapet et efddchyaa a slipping
commonl y known pol yner manufacturing process may be used. [0046]

Next, it @agehtbendeséiibedfaboureihemsidpng?) of enbedding a 10
pIurallty of mcroparticles in the resin base naterial. Herein, there

is uskd a di §pef%ion obtained by dispersing mcroparticles in a

liquid. As the liquid, water is preferably used, and the liquid may
contain a di 5pEFSFBn aF d2RAERSESSRARALEact AntSoPTERBTRPKE £BHATL AB

pur pose o tability

Phe 1 qui gt ﬁ¥$35§%?gPﬁisﬁgéfa§%!%558?§§ﬁ?'? FFrel by CRPESHELE eian haed
o5 ot gl e LUANGL oAt LEKE: pEnShel SoabECBL e BRLEDS A, 0.t s
ot her CO”@QR?@&ne—Vlnyl acetate copolymer because an effect on the physical
20 properties of the resin base material may be minimized. The
ethylene-vinyl acetate copolymer constituting the microparticles
in this case may be selected among copolymers having the shore
hardness (HS;) which is higher than the shore hardness (HS;) of the
ethylene-vinyl acetate copolymer of the resin base material by 30
25  to 100 and preferably 50 to 90 as aforementioned. The shore

hardness is described in a product catalog of each company, so that

it is easy to select an appropriate product. Although there is



[0047] 20Stability of the mcroparticles in the dispersion is
preferably excellent, and mcroparticles may be dispersed in water in
a uniformand orderly nmanner. [0048] 16 As the aqueous di spersion,
Chem pearl| (registered trademark) 25 manufactured by Mt sui

Chem cals, Inc. may be used as it is, or by further being dispersed

in water.; Theresedéh sevenal cbhapds of Shem peardatd Mindedeb¥thPechB8Siiny1
19 conponent constituting the dispersed mcroparticles, and there are

SpeCIflcaé&&t&téeébpéipmeﬁl&ep@ﬂ@pﬁgdo@ftﬁéhybﬁpmealeéeibﬂ BOPRLY MBRG

el astonmer, M series mainly conposed of polyethylene, V series nmainly
conposed pdlwaneet hyt powe- yppytadce abee copopyaterr&ibagpeShssesi esat the
mai nl y conposed of an iononer, and Wseries nmainly conposed of

| ow nol ecebareneicght 1t whdcqicityeet hyd e okl ypehypiopy benkess thaheh meess 3,
resin base material is an anorphous or |owcrystalline

et hyl éne- %n@lpéﬁf@r@@dm §eeel Gher ispeEBRBIP Messet @atete$9 dinap020 mass %,
Chem pear|l A series; in case of polyethylene, the dispersionis

sel ect ed ??W%e‘?ﬁ“p%foﬁf?cm Erilss gRBeiHmeatel Bf r%aé{cﬁwén%xwlﬁwed
acetate co ol t he dliesmnlsslectedf om Chem pear |

seri es, y%?e 1bl?%f‘éjr OB HalY ORES VK t AES R Eat C%B?Hé‘ﬁ?ﬁg
By Usi ng ésﬁd%iﬁ%é o' ORe Bonpdig CLEMetr oo AR EtBr Reas deRenfi R on
e 1 oot 0L DL e 0E. R TS LB FREGPAPTEL St e
fooe i SRSPSIERELEULONan it oL, DEAD ST PSR SS ORI, che
Cent'grad@onﬁ@ﬁkt&E“vﬂN&IVaQ@tb%e4Qfd§9ﬁE@§ O8N 2O A88s 2 may also be used
in some cases.
[0042]
One of preferred aspects is that the degree of crystallinity {a:)
15 of the resin component constituting the microparticles by the
X-rays is higher than the degree of crystallinity (a;) of the resin
component constituting the resin base material by the X-rays.
Specifically, it is preferable that the difference (Aa=ar-a;) in
the degrees of crystallinity is 15 to 35% and preferably 20 to 30%,
20 because the quality of the resin pellets is less adversely
influenced by a target final product of this embodiment. The
molecular weight of the resin component constituting the
microparticlies is, for example, 10 to 500 g/10 min, preferably 50
to 300 g/10 min and particularly preferably 100 to 300 g/10 min
25 in terms of the melt flow rate (JIS K6924-2, 190 degrees centigrade,

a lecad of 2,160 g).

(00431



[ 0049] Commonly used is a dispersion in which mcroparticles are

di spersed in the range of 10 to 70 mass % relative to water. \Wen 25
the concentration of the dispersion is iwmcreased, the solution
viscosity is increased, and handling properties and uniform

di spersibility tend to be lost. Thus, mcroparticles are contained

20 preferablynd nit beerangedoksgoct s @ﬁm&% ?0dapakd #Cakh B d Yo dMBIe (T,)
preferably in the range of 30 to 40 mass % [0050] The thus-prepared

di sper si onf atie thes ire sidhndease: thradoersitdlc varie d thieXfd crApathecieXi N higher
anount, the anount of the dispersion is 0.001 to 20 tines, and

pr ef er abl yh@n lthe Ulcainesfoénihe poimt VEi)ghtf niteen-ddien tatrglonmitght

of the resin base material is 100. [0051] Subsequently, a m xture of

t he di spersionlandinhethesiasbaseadd material - i sSexposedat bywathew nd

of air or inert gas, (far) infrared rays or the |like, and heated. The
heati g t@hberaence (&THlgife? fhahhehBlssft éﬂfhgnr@ﬁp@@aﬂnsem@v Phecqual
resin base material, and_when the resin base material is a

crystal | i@ Vh&1 SRS 8 ‘?%%Fﬁesr@erb%ed d?\’/(fearfellfﬁéhlﬂ 28147 ftengr more

poi nt. Wen an et hyl ene-vi cetate co used as the
PRI AT EER L R R, SN e e i@ eae bsqﬁsit 5§ ShcRore
t hat thete rature of th resr ilet |ts

(h
rees gra ncj{ﬂ)e%egrle\é’s wgrr el nréﬁ a&g %a%Eenlng

to as the" pe Ietd?%npera ure

pr ef er ablgﬁo 4er L %guggg{cﬁa ESQ aq"p%hepl%r!ré’ff q.k%ﬁ% B%da %e)é%g’rfl@rrg device

vi brating dryer, an in rare er or t e ‘may be Usé

heat ijpg. 414t %snﬁaﬂeﬁioséﬂ?lé"trcf ﬁl%%s%:et PRer&sd & Qﬁﬁﬁ:é@t ehkak: kSerence
softened, and the mcroparticles are enbedded I n the resin base

material .in the Vicat softening points may be calculated with the use of

the measurement lower limit. As described below, when the resin
component constituting the microparticles is the same kind as that
of the resin base material, the Vicat softening point can be

15 contreclled by the amount of the copolymer component. Within the
temperature difference in the aforementioned range, the resin
pellets after being covered with microparticles exhibit the target
physical properties without practically damaging the physical
properties of the resin base material.

20 (0044]

Next, a method for producing a resin pellet of this embodiment
will be described. The production method of this embodiment
includes (1) a step of preparing a resin base material, (2) a step
of embedding a plurality of microparticles in the resin base

25 material and (3) a step of drying the resin pellets. The steps
(2} and (3) herein may be continuously but separately carried out,

or may be carried out at the same time.



[ 0052] As one aspect of the nmethod of mixing the resin base materi al

25 and the dispersion, the resin base nmaterial may be added to the

di spersion heated in advance and the m xtsure may be stirred. In this
case, the tenperature of the dispersion is higher than the 21

softening tenperature of the resin base material, and when the resin
base materialppssp crystalline thernoplastic resin, it becones |ower
than its nelting point. Specifically, the tenperature is properly

sel ected by rhesepnbt natlDbofdddher HadfdRNing Heemperatune of pkBparing a
resin conponent constituting the resin base material and the

sof t eni ngréempebasareadbérihe. r edi hypdopdneal leb-Lheedrspénsbane haterial
exanpl e, in case of the ethyl ene-polar nononmer copolyner such as an

et hyl ene- ¥5 mptaidedtlat bycopotlyaeing idnenay e85 din B@rddgeéess In addition
centigrade, and preferably 10 40 to 70 degrees centigrade. Such

mannerd |sthﬁrétﬁreﬁepablétbééhaséeﬁh@ saseaceteriehewhéshnhpaskeeen

mat eri al be softened w t hout aggl onerating the dispersion, and

ni cr opar tP%Xé@téF%de%%ﬁ VAT de dTEI T Be LYESith "Basd apkding) PrPRess may
dlsperS|on IS to 20 tines and preferably 2 to 10 tines, based on

the total® ﬁﬁ? of 15 the resin base material. As anot her aspect

of the nethog 8%%fixing the resin base material and the di spersion,
there may be % hod including that the dispersion is supplied |ike

a rotationalytlow al opg, i he. sidecplLaofpLhe £OD aLOST (b1t gt BgLastfy =

base material present ai ner he T

mat erjeql Bﬂgréfftg'éPefﬁﬂP@p%f@l&Pé@ mtl &0 dsqng ;éﬂhtehm%%*}l%tlher erein,

As anot her aspect,; there naybe a net hod at the resin base

material apRdréhes di SRET= QA iSHPRIHR rdy tb@ed.s.@g%r@hhecme@obbk%1a1es
rotational flow along the side wall of a cylindrical-shaped

triangul aincobeqgshapedscaid aiigRidatwi ter Sanpréfaabapth gy éﬁ&lﬁh@aiquld
material and the di spersion are conme into contact with each other.
may contain a dispersion aid such as a surfactant or the like for
the purpose of enhancing dispersibility and dispersicn stability.

15 Or, the liguid may contain an organic solvent typified by alcohols
such as methanol, ethanol and the like. That is, water mentioned
in this embodiment may also be a mixture of mainly composed of water
with other component.

[06047]

20 Stability of the microparticles in the dispersion is preferably
excellent, and microparticles may be dispersed in water in a
uniform and orderly manner.

{0048]
As the agqueous dispersion, Chemipearl (registered trademark)

25 manufactured by Mitsui Chemicals, Inc. may be used as it is, or

by further being dispersed in water.

There are several brands of Chemipearl divided by the resin



22 As further another aspect, there may be a nethod i ncl uding that
the dispersion is sprayed into the resin base material present in the
contai ner using a sprayer, and the resimsase nmaterial and the

di spersion are conme into contact with each other. 5According to these
met hods, mcroparticles nay be attached on the resin base materi al

with a 5”@611[1 @@Hﬂtcﬁsﬂl@lﬂ@%hé'c@ﬁsﬁ&% anbedded: i\VWen theq theorle are

di spersi on |s equal to or less than the equival ent, preferably 0

to 0.5 tisgpscandchuiyherspreéerabliyig. @amp@s@dloflaEhybéﬁédaoeléh@n
total weight of the resin base 10 naterial, an object of the present

i nventi oncopylahse bdeasichhered! snd ddhenadmyliyngamipasecichetfepbllegethgyene, V
al so be shortened. Thus, it is favorable fromthe viewoints of the
product i veeyianaduehel gycaavesed 0658k thyMencopdrtyilckesteskl cdpolymer, S
against the surface of the softened resin base material by dispersin

m cropfart PEl 88 apdiepensonigncanpesed bhsennaoeeinar, i andhd segued msinly
descri bed above, and then the surface of the resin base materi al

havi ng th%OWP@§%§|?§ +PUTTebPPRARAgWPLIPEs hEBX byRPEYBBRY L FBFEST | n

this way, mero EIC|ES are enbedded 20 in the resin base material .

The surfaB YPLYRE-FBSin base material is in a softened state so that

t he V|sc05|t[¥16 nﬁﬁghanced and m.croparticles are enbedde

depth directf ShERe “sTiF F 2.d 61 e Pedl FEARN Wit & g?‘i’qncgfggtanine
Ther ef or e, flet aghmgni, of s i GLoBRLE 9' 8,57 ULLDEE 851 0.D3SE HBLAT kol
7 BSeTRoRL P REBEEN Tre%% 5

is suppresse 1bn,In Poremsit T oned vari o0s

met hogs, Ehehep é§r§|§058§§9sa ﬂHtBQQe'Bf“Bb§9eiﬂgléﬁé'ntH Sﬁlg?éﬁghéh is

and 23 m cropartl cles are cone into contact wt each ot
normal tegpesat sy e Wi hﬁ@hlp@a&m@,se%@sopaﬁaljgl @S sar &1 alrf aehedefB-vinyl

the resin base material sinply by substantial point adhesion or point
sti cki ng, aastattceopalimekestpeedespeddedni nst Beieesed BasA Chemipearl V
series, which are preferable combinations.
When the Vicat softening point is used as a guideline for
15 selection, they can be examined by using a catalog of the company,
selected and combined depending on the Vicat softening point of
the resin base material. For example, the Vicat softening point
of A100 is 60 degrees centigrade, that of A400 is 55 degrees
centigrade, that of M200 is 75 degrees centigrade, that of 5100
20 1is 60 degrees centigrade, that of SA100 is 55 degrees centigrade,
and that of V200 is 40 degrees centigrade.
[0049]
Commonly used is a dispersion in which microparticles are
dispersed in the range of 10 to 70 mass % relative to water. When
25 the concentration of the dispersion is increased, the solution

viscosity is increased, and handling properties and uniform

dispersibility tend to be lost. Thus, microparticles are contained



5 material and at the sanme tine dried using the heat in the drying

step to be continuously carried out. This nmethod is suitably applied
particularly to mcroparticles exhibitirmng even a slight adhesiveness

at normal tenperature. [0055] 10Next, it will be described about the
step (3) of drying resin pellets. In this enbodi ment, the resin
pellets ”ByeﬁérQ£1§Qu§HjﬁaE%. attubg {9 ¥hikdsd he Lesi Bakaseularly more
mat eri al conponent” i s softened but the mcroparticle conponent is hot
sof t ened, p p8fe HEWIL PIi RYLHS HShHE YAr BOWeHdaQrmébary.infrared rays or

the Iike may be adopted. In case of warmw nd, air is used. Wen an
organi ¢ sol vemas&uch as al cohol is used in the step of enbeddi ng

m croparticles, inert gas such as nitrogen or the like is preferably
used. | n thiBhearmesspiédpanedropspersles anteddedrenit heasesnatbasael are
material are nore 20 firnmy adsorbed and fixed on the resin base

mat er ifal . mixedeadwhthe miiary ehouditspensiampurst gdethetdiespangiah is 0.001
acconpanying m croparticles may al so be renoved. Furthernore, in,
case t hatt® he rieigies haged rmnehezablahd i Groopdr til8tess ofr sheoketpht geight,
contact with each other at normal 25 tenperature in the )
aforenentW%%%dtg?eE?tﬁ4cV%b%PFi%fe%h%tF%gh%dbﬁﬁet%@tgﬁ%?écéso%o9he

resin base nF@@éiﬂl in a point adhesion state are firmy adsorbed and
fixed on the base material. 24 \Wen resin pellets are stored

under the condition of, for ex |l e, r re.of 25.t 5

degr ees cent%%#%ﬁé?%ﬁ%ﬁ%br i%h?g?¥§ %g %%gggl%%%Fgégnc%ﬁgig?gdgea%?ePase
dryi u : Lyt m ik cl .ar. fi Z

adsor edqg%%e?¥§£dgéﬁxﬁﬁgggé%?ﬁ%ggggfégﬁgié??éﬁ§&§§§ﬁg?%§’Jﬁyt)elnfrared

storage tigBs(dPe-ipimdere ofaatatdd) t Rine Wakt ihie rewbbace ek thenigher
resin base material is covered with a plurality of mcroparticles.

M cropar ttl@éﬁﬂ:m—:béa'fﬁédib? tdRp@i At @ I0T0tRE € ith WaRe @&€eB18D| Yand when
attached on the surface of the resin base material, and less likely
the resin base material is a crystalline thermoplastic resin, it
becomes lower than its melting point. When an ethylene-vinyl
15 acetate copolymer is used as the resin base material and
microparticles, the mixture may be heated such that the temperature
0f the resin pellet itself (hereinafter referred to as the pellet
temperature) is 35 to 80 degrees centigrade, and preferably 40 to
60 degrees centigrade. A fluidized bed dryer, a vibrating dryer,
20 an infrared dryer or the like may be used for heating. 1In this
manner, the surface of the resin base material is softened, and
the microparticles are embedded in the resin base material.
[0032]
As one aspect of the method of mixing the resin base material
25 and the dispersion, the resin base material may be added to the

dispersion heated in advance and the mixture may be stirred. 1In

this case, the temperature of the dispersion is higher than the



10 to be enbedded on the surface of the resin base material. O
course, if the softening tenperature of the resin base material is
equal to or |less than normal tenperatureg1 the mcroparticle conponent
may possibly be firmy attached by spending tine for air drying.
However it is not practical in consideration of the productivity.

15[ 0056] 5orMeRMYi L EmplRatheeBENPHf OLsPHOEYEENG PELE ST S Qhdt Dhén the
enbodi nent, for exanple, a device illustrated in Fig. 3 naybe used.

Fig. 3 israsseheantiGaperspeciive ¥iowtseyandi dHeampplhetipredyechngit
device 1. In the pellet producing device 1, a stirring conveyance 20
chanber 8peooséstiogesdfthagyltpdnetainghpbinand apdeyfsealion Bhe
consisting of an air perneable cylindrical screen are respectively

| at er al | ytempangedrel nst pecdeylgestilioent8d hynaha shmabinahdoa sfi thieng
bl ade driven to rotate around the shaft center of the main shaft are
rot at dbl ysphsenihedterBbE 0867 e Hef et haf resint hempenkhod fonspibdtghagthe
rein pellets of this enbodi ment using the pellet producing device 1
wil | be deseippedseosataryat arndwrbp FefepBabe EBMPPHatyreppEsthe(gpsin
t he af orenenti oned steg is carried out, and the obtained pelletized
resin base“HePRERElI 1RstPhEt I APBTAIABppeF©3 FFEMPASsupPl G2p6r PT2tRR
predetern1€§d anount . of the resin b?se mat er.i al éifﬁlntlnuouéééi

ly .5
suppl i ed EoPYhERSTPPIFhG ey SREE - EREMETC!S 561 Ty seeth Bfchate
b f . val 4. th tirri h
the pol 1 cropokEfe By hY IRE e i S M G2 R R g PR sy
di . ¢ C . . L

' recfd ony gty 4 I?S oﬁédfééweﬁ%ﬁ%a%@e S%Qgﬁrﬁgglgﬁég\gf 1?8§%'(§f{el:f%ha§ﬂéabecause

St! rr! ng conveyance neans Ssuc _as a S! n L
stirring gQBAVEYARSE-CHANDRE §eg§npbagbdﬁgt@¢&?1am992%éesé%tehea without

di spersion obtained by dispersing mcroparticles in aliquidis

sprayed oagghemeestinhasgenaiepeakibhomhbennezebarticlaBdare easily
accordingly the surface of the resin base material is covered with

m cropart éabedded5pA068Bg reskhHerpabe mheartihé.refhe Haspemateni ak ando 20
m croparticles are cone into contact with each other in the stirring
conveyanceimhanded Breferalklprefer db e inmehedtaddre an xther éodimlaweight of
tenperature in which the resin base material conponent is softened

but tHe ntkeopapinchesgomebapdaént is not softened. In this way,
attachnment (non-detachnment) of mcroparticles to the resin hase

material rmayPB@NRIGVeaPeShett feantiof o f BlpteE b FEStRAtaghaaterial

ool Daoe PLeL! 200, Thel OpRLLLOLeS L COE LI 9 congeh WL e

resin dispersion is supplied like a rotational flow along the side wall
of the container intc the resin base material present in the

20 container, and the resin base material and the dispersion are come
into contact with each other.

As another aspect, there may be a method including that the resin
base material and the dispersion are supplied in the same direction
like a rotaticnal flow along the side wall of a cylindrical-shaped

25 or triangular cone-shaped container at the same time, and the resin

base material and the dispersion are come into contact with each

other.



25 base material conponent, in case of a crystalline thernoplastic

resin used as the resin base material, at equal to or less than the
melting point and equal to or |ess thanzkhe softening 26 tenperature

of the mcroparticle conponent. For exanple, the pelletized resin

base material maybe heated in advance in the range of |ess than the

t enper at ur e AorryRhdNgnbthat @speepenaidieenb bs of RRinRe Ehélﬁ@%lﬂ that
base material, and supplied to the stirring 5 conveyance chanber 8.

In this case.difdgyewxamlie, shyayeahanteathy et ngstheaipside pfehéﬁt in
hopper 3 and the rotary valve 4, the resin base nmaterial may be

heat ed. Tites heattaigierenpenat airgprdydhi srid reenayden deped mad egriaffoaed the
than the softening tenperature of the resin base material conponent,

in case olispersbkomldiaecoieriwpd asenicad) wih neagledotlser he resin

base material conponent, may be equal to or less than its nelting

poi nt 5 For eomidingen Hiese é‘@ltﬂilol@@semﬁfﬁ’tfé’?ﬁértllcéeénmét/h?ﬁeﬁ’ét@@ﬂlg@ on
nmononer copol yner, the heating tenperature _nmay be 30 to 90 degrees,

centi grad@l%nleﬁiﬁfréfk@f%eomﬂtaﬂaol 80 e dr eeéléeﬁfﬂpapadef EBpopsapersien to
order to inp ach non- det achprent the mcroparticles to
The'r esi UL eRAEt | ol Wheh el o%%e%m%d%. BerLi o % & spriede
fromthe nozzle 17 ma be he dvan e- Ln thls a e
1 whi o THEH BRI o e B % bomed: 6fyTRs

%persed 5% Y2 prerérd

t enper at uf ey{ n. ch @1ﬁé09@£%é§l @%& Qgﬁafowefgﬁendggghépf&%ihcbase

heating tenperature i s autonmatica etermned d
sof t ey ngy4 fé?t%ﬁ?oBEeEQeOEQ§k9 9%@%9@@95v@99§5hhﬂ£¥Qﬂj&h%e ach%eved

m croparticle iIs required to be less than the boiling point

t he Ilqw%cﬁ%h@hepy{ﬁ? NGikS FhEFORRELT Ches HUSo1BeasHEBPEREEON Thus, it
liquid form For exa in case of the ethyl ene-polar nononer
00polynerlstﬁ£v¢rﬂw1ﬁ ﬁﬁ@mbﬁh@eai@ﬂp@inﬂst@ﬂpﬁhatpfed@étpvetgrahﬁyeﬁgrgy
to 90 degrees centigrade 27 and nore preferably 50 to 80 degrees
centigradeavimgi dentally, as the liquid for dispersing

m croparticles, water is preferably used, and the liquid may contain

a dispersionf@@%@bkuch as a surfactant or the like, or nay contain

al cohol s such as nethanol, 5 ethanol and the |ike. [0060
15 Mlcropartlclescollldeagalnstthesurfacecﬁft e softened resin

ea %Jfgflerably

base material by dispersing microparticles and the softened resin
base material in the liquid as described above, and then the surface
of the resin base material having the viscosity from softening is
pushed by microparticles. In this way, microparticles are embedded
20  in the resin base material. The surface of the resin base material
is in a softened state so that the viscosity is enhanced, and
microparticles are embedded in the depth direction from the surface
of the resin base material. Therefore, detachment of
microparticles from the resin base material is suppressed.
25 [(0054]
In addition, in the aforementioned various methods, there is

also used a method in which the resin base material and



The resin base material thus covered with mcroparticles is

di scharged fromthe stirring conveyance chanber 8 and diffused in a
conveyance path 27. The resin base materizal covered with 10

m croparticles and diffused in the conveyance path 27 is contacted

with warmwind with stirring while being conveyed in the | ongitudinal

di recti onp@trbperdi¥188ChrancBnbY i BaNEcAtathewsthr EbRE BLAEe at normal
arranged in the dry section B. In this case, warmw nd is supplied
froma hotempadasuppl ¥#ippeht28eatinghi siveypatbecsusfage ibtabththeon the
resin base material covered with mcroparticles my be dried. Warm

W nd i s supplinedafe omitdrel «f eriepint bgnedbhoinid ad seipt ywdperti dBprapdint
exanpl es of warmw nd include, for exanple, air heated to 35 to 80
degrees cehityinde, anddnineppaghscsachaas ainbedded on the keken base
this manner, the surface area of the resin base material 20 is ‘
sof t erfed Bataslaédandndt nilee oprive i telies dseh el sgftse dded hieatt ha bef deging
of the resin base material. [0061] In order to inprove attachnent
(non- det aEhBBnEy BF EABLADEPBPAYt FRFE&SHoOtRe resin base material,

t he conveyance path 27 25 may be nechanpically heated. In this case, .

the heating T%ﬁ%éﬁ‘%ﬂﬁ% %?Ugéa%ﬁaﬂ@ + SH%‘?@QW%M microparticles
tenperature, .and.nay be, for.ex I a.tenperature in ich the

earn basehipor AR edhBonent T3BC e8bef GRS Rna T FBRLr £ FOPBESEPES-
not softened 05?% hernore, the tenperature may be properly controlled

in relation %o retention tinme in the conveyance path 27. [0062]
SSubsgpiuent | yext he; £ 631 T hasesdmteiial AR &ML JT (@ 0RRT LihGligs k8sin
di scharged froman outlet 47 and cooled to formresin pellets of this
enbodi menge1 Ceeking may be carried out by, for exanple, imersing it
inaliquid, spraying a liquid, or comng into contact wwth cold

w nd. Wen arhighid ésbspitayed, whktereksnlPepleterablypdsadias khea
spraying liquid. The liquid may contain a dispersion aid such as a
sur f act antenperheukreki; wiricdmyheordsim kelscoheksrsathcaspoméhana softened
ethanol and the Iike. Wen a liquid is sprayed, in addition to an

ef fect ofbvhethigquidrepabéispeagedpdheatt iy voft sbtenrg, t endodrivagg by
a cooling effect is also expected 15 by evaporation by the heat of

resi nthpel PELBIWRITR g\ 95 tRar) atehrahe@Atr s \Pép&hﬁziﬂ‘f%ﬁl}a%ﬁ@@ted-
of cold wind include, for exanple, cold air, and inert gas such as
nitrogen oF FA&S|PkeVaFR LR iyt tehpttstur &NSQ PEJREEd gy solvent such

BT a5 PO STILPAR, S oL 83%e MDAPIE ML M e

of the re?%? é{%eag%ﬁ%%ﬁr?%@p@%%&@%s Qaldng, N, LOLS Maangl; gonner,

m cropart es nmy be y attachéd t e Tesin-base fateria

resi dual - pealnob beskR; BEbLebineandadehachuPaksgh bitaMGkeRakY! B S more
fromthe resin base material may be prevented.
20 firmly adsorbed and fixed on the resin base material.
Meanwhile, when the dispersion is used, the l1iquid accompanying
microparticles may also be removed.
Furthermore, in case that the resin base material and
microparticles are come into contact with each other at normal
25 temperature in the aforementioned step, microparticles attached

on the surface of the resin base material in a point adhesion state

are firmly adsorbed and fixed on the resin base material.



25[ 0063] According to the production nethod using the pellet
produci ng device 1, the aforenentioned step (2) of enbedding

m croparticles 29 in the resin base matmrial and the aforenentioned
step (3) of drying the resin pellets may be carried out continuously

or at the sanme tinme in a parallel manner, so that resin pellets of

this enbodi REL r&aN S IDEEs &ffd 61 8RLL VurRIQIUEE Gor2{iQQ64] o, AJY EREmpie,
step (3) of drying the resin pellets in the nethod of this enbodlnen%
for produgi hgupetdetise dOr2exaIE deoiecef cenbiatade dhveparticularly 25
illustrated in Fig. 4, that is, a spiral elevator (also referred to

as the vettdialdspiead wonvieyorde recdre drsecg 10d@@65ich dfhecordinions,
pellets on the spiral elevator are exposed to warmw nd and heated to

30 to 80 wWegreesrtcentegraadenase hitmhky adsoginent aoded el boethe resin base
According to this spiral elevator, advantage that the retention tine

i s prd ongebebyabxiePeidhng e HeigRtofadhd igwyi (dael nupetrhefvepyis¢al In
direction can be obtained. When the retention tinme is prolonged in .
the dryingh%® PRyt hehe ettperattrt dthandranivi k@ SPajehe rieer8dCodRged with
nicroparticlfs ng be gnre firn%g,aitached to the resin base

mat eri al , ¢ fBrYeX %EYe? bY WaPH? W hd-6F - 20 to 75 degrees centigrade

and preferahly 30 to 50. de es centigrade, In this 20 case. the .

Govi be i 5. alleHTRT PhET T Ve S SREE O ige b5 e Hoab 5 LB Ag P LY
wi thout heptLngoynder nweat hetconditions, ; and I yind,6an be,amde i tper
energy saving bécause the ea?lng tenperature 1s al'so I owered.

Fur t hgy Mg g hd BeLEQaBL NG ALVANM A0& bhalhd hesipsh bl 4Lt 1ahea d]'_sc%nélrse,

small and the retention tinme is prolonged can 25 be al so obtai ned

be conbi ned. rihs y&@re Mg 1 Qvd NoE U A Ot RS RidBln @la@vati@kerdial 95 equal
inert gas such as nitrogen or the like may be used. In this way,

attachnmento (apnidetacharnhdrnhl B8mpteropaeli ehesmiorbpertesis bamponent
material nmay be inproved. [0066]
may possibly be firmly attached by spending time for air drying.
However 1t is not practical in consideration of the productivity.
15 [0056]
Meanwhile, in the method for producing pellets of this
embodiment, for example, a device illustrated in Fig. 3 may be used.
Fig. 3 is a schematic perspective view regarding a pellet producing
device 1. In the peillet producing device 1, a stirring conveyance
20 chamber 8 consisting of a cylindrical shell and a dry section B
consisting of an air permeable cylindrical screen are respectively
laterally arranged. 1In the dry section B, a main shaft and a
stirring blade driven to rotate around the shaft center of the main
shaft are rotatably installied.
25 [0057]
Hereinafter, the method for precducing rein pelleits of this

embodiment using the pellet producing device 1 will be described



Next, an operational effect of this enbodinent will be described.
According to this enbodinment, a plurality of mcroparticles are 5
enbedded in the resin base material and Zshe surface of the resin base
material is covered with mcroparticles. Accordingly, detachnent of

m croparticles fromthe resin base material is prevented, and

unevennessn igef0rmed tonrthersyrtacs mfg .t ke reskdx peflietse aforementioned
Accordingly, the contact area between resin pellets may 10 be

reduced, sahep blocksngi edyobe, eifi€cthyebytsippdesseliet izefuréhen nbses

a non-bl ocking material is used as the conponent constituting the

m cr opar tnztesiabol$ hatt blocki aghomyebe3 ef fent avebypilinhpbited., A
Furthernore, the softening tenperature (nelting point or 15

subl i mat i Pyedenpenbted ernointi ef opagt et s basderapprial bn thetinuously
surface is higher than that of the resin base materjal, so that .
dryi n§ cavupelheddd hhark ey ivhrent eiavicegcareapdr af ik €coRTégFaFeEbion
or nore than the softening tenperature of the resin base material and

| ess thanAtWe“@(%PtSeﬁfr?gr gﬁ‘ﬁé’r&?&?‘é of tRetHE Glogarittrenygyance chamber

conmponent, Therefore, the volatile conponent.such as residyal
mononer s %bn{]%? R TS T T o7 - Bades ol et T 51 = rey® bECRUr LRy P ebed.
[0067] Whj |l e the enbi)dénents. of tpﬁhhger %scent i_nventi.on havecgge e%58 with

T ongltudin recticn .o 1I.rin CcConveyarce
descri bed @bove "W iH reterence tO rawi ngs, the dirs&toSlres®ar &

present ed f pr, 1 f) iﬂg r&’oéﬁiﬁi{n]g'né‘;é Gggé Setlﬁg%ﬁée§g9fl égvgngiggieggﬁread

vari ous construc s other t (0] escribed above are a

avai | gbl ero EXAMMESSE Q068 g6 dn vy ahd@td i BNYS1 S8bv PEOREIIHES Rbzz1e

resin pellet
17, the dispersion obtained by dispersing microparticles in a

liquid is sprayed on the resin base material from the nozzle 17,
and accordingly the surface of the resin base material is covered
with microparticles.

15 [0058]

Herein, when the resin base material and microparticles are come

into contact with each other in the stirring conveyance chamber
8, 1t is preferable to heat the mixture at a temperature in which
the resin base material component is softened but the microparticle

20 component is not softened. In this way, attachment
(non-detachment) of microparticles to the resin base material may
be improved. Specifically, it is preferable that the resin base
material and microparticles are come into contact with each other
at equal to or more than the softening temperature of the resin

25 Dbase material component, in case of a crystaliine thermoplastic
resin used as the resin base material, at egqual to or less than

the melting point and equal to or less than the softening



i) Melt flowrate (MFR): JI'S K7219-1999 (tenperature condition: 190
degrees centigrade, |load: 2,160 g i) Vicat softening point: JIS
K7206- 1999 (neasurenent lower |imt: 25 adegrees centigrade) 10iii)
Shore hardness: JI'S K7215-1986 iv) Vinyl acetate content: JIA K
7192-1999 v) Degree of crystallinity: X-ray diffraction nethod [0069]

(2) Eval U@éﬁ%@r&ﬁu@@bgﬂd@@é I rhi&’r@[lBaP@i ti8! smgodbgr sur f@ﬁeeﬁaﬂp% 0S€he

section of t

e prepared resin pellets were observed wth an el ectron

M Ccr oscopge 1 bt espeddabi ba sy nase dellemaiyned hektBdt he aalvbackneftche range
state of particles. A. Particles were attached al nost all over the
surface off petdettshar?0Bie Ramtgedteasinerferatieddhied) dn theastehpeeabhire for

pellets,

but sonme of particles were detached. C. Attachnent of

parti cl esswisembng obser yedionodhe maserodlt hendusfipeeied pelteesstirring
D Attachnent of particles mas not observed on the surface of 25

pel | etSs.

10

15

20

25

tooveyaExarptaiger 8. In this case, for example, by mechanically
heating the inside of the hopper 3 and the rotary valve 4, the resin
base material may be heated. The heating temperature at this time
may be egual to or more than the softening temperature of the resin
base material component, in case of a crystalline thermoplastic
resin used as the resin base material component, may be equal to
or less than its melting point. For example, when the resin base
material is an ethylene-polar monomer copolymer, the heating
temperature may be 30 tc 90 degrees centigrade and preferably 50
to 80 degrees centigrade.

[0059]

In order to improve attachment (non-detachment) of the
mlcroparticles to the resin base material, the aforementicned
dispersion to be sprayed from the nozzle 17 may be heated in advance.
In this case, the liquid in which microparticles are dispersed is
preferably heated at a temperature in which microparticles are not
softened. The specific heating temperature is automatically
determined depending on the softening temperature of the resin
component constituting the microparticles. It is required to be
less than the beoiling point of the liguid for dispersing
microparticles due to a dispersion liquild form. For example, in
case of the ethylene-polar monomer copolymer, the ligquid may be

heated at a temperature of preferably 30 to 90 degrees centigrade



32 An aqueous dispersion (solid content concentration: 40 mass %
was prepared by dispersing mcroparticles conposed of an

et hyl ene-vi nyl acetate copol yner havi ng 27zhe content of vinyl acetate
of 19 mass % M-R of 150 g/ 10 mn, a Vicat softening point 5 of 42
degrees centigrade, a shore hardness of 86 and the degree of

crystal l i ahdymOte 26re POB21 §f 56 o agltiequsr b sPeEst PGr¥@s. heatedqt e 4Pl v,
degrees centigrade, and 100 g of pellets (pellet tenperature: 15

degrees ceatilgs adejumds added ddierielgomiandphie 1ageequaadespesspoarangoly

pell ets were contacted under stirring for 30 seconds. 10 The pellets

wer e conposed, ofindntled hyl @nec vinay| caced ah ea copspymeiohanidgstde as a

content of vinyl acetate of 46 nmass % MR of 100 g/10 mn, a Vicat

sof t eni ngspofattaht egualhe d ide,| essmaharods degriesscdentsiighade methanol,

(4111;‘), a shore hardness of 16 (4HS: 70) and the degree of

crystd@ | i nkhgnet e (dae PBRE-as a resin base material. 15

Subsequently, the obtained resin pellets were cooled in cold water of

10 degrees c@%%%]rade and then dried at nornmal tenperature (25

degrees centjgrade), [.0071] Exanple 20To 10 kg of pellets ellet |

terrperature:hg% ofe Iée%a%@érﬁ‘?ﬁ?%% é?a S e Owjgtk?crﬁjr?ﬁ% o et ot S

0.03 tinmes.relativ o taotal ight of base material) of an uequs .

di sper si oy SoTT I L HEhE RoRCarEraE; G a5 as <L ogToshd A 0482HZed 1n

resul ting, m egunt gt I t r

40 and 50a (r;%e&g;égéé}za}ggé cﬁje]%‘failtl g?gde 4?ﬁljées p%;%% ?@e*%%eﬁ%@%éﬁ%gt gogg}?%gemggh

conpoged pf Al £EBYE L8 -M Kk £RGELAL £ GAROLYIRE ANt RS £t £8L+ 9t eq
f MFR of 100 g/ 10 mn

vinyl acetate of 46 mass % a Vicat softening

poi nt  33;Dfh efaiah FOn@TwlesSsthaninG MeOIEeese cePt L8FadeeqaL8hoRE
har dness of 16 and the degree of crystallinity of 0% as a resin base

mat eri al , Lavig 1 eud hea aqlieeus 1dirsPErsi«nd ryase @ efaBasy e atisspersiangtirring
m croparticles conposed of an ethyl ene-vinyl acetate copolynmer 5

havi ng t helzdatentamfediinyltlecetmt eseaft ikth Bass 1% thER obsd50wglkhOwind is
mn, a Vicat softening point of 42 degrees centigrade (8fl-17), a

shore harsitiesbiefd Beorf EShoroyiaddsupel vamgrde 26f. ciysthald iweint,y tbk 26%Face
(8a: 269 . The m xture was heated by coming into contact with air )
heat e t PTFIeegreds ket Mgltadd alsragered |Witdl Pégrpeardigdesigppegdried.
vi brati ngwd]%er, (spiral elevator), or b% putting into an infrared

dryer regldatedid 1PoSuegt 289 itg¥Sadé O T SHEBERBREI §OT tHdEPgdrort

i | L et |l ed i | d wat 0d tigrade,
he pel | 6£51 CHEDI ARG W T HRPTY KR b St ot 6 oor e Bbs AiRancgped to

degrees C?@H&Q%%dSeggggstggHtiEPa&§§i£héx¥Aé%%§gas such as nitrogen or the

like. In this manner, the surface area of the resin base material
20 1is softened or melted, and microparticles may be embedded in the
surface of the resin base material.
(0061]
In ordex to improve attachment (non-detachment) of the
microparticles to the resin base material, the conveyance path 27
25 may be mechanically heated. In this case, the heating temperature
may be equal to or more than room temperature, and may be, for

example, a temperature in which the resin base material component



15 were dried at normal tenperature (25 degrees centigrade). The

obtained resin pellets were observed with an electron m croscope to
eval uate enbeddability of particles. Thesesults are shown in Table
1. Fig. 1 illustrates an electron mcroscope picture on the surface
of resin pellets prepared by heating to 40 degrees 20 centi grade of

the pell efsteipeifddined Mi:ké?ﬁkglcgé@)afé h‘éﬁtt ééE@éné& e'E%CiIt'h%'}more the
m croscope picture on the surface of resin pellets prepared

heating t gekPedegieesm0ebti@ifastes] padnkirgl 1200)n idellusticat €5 talqor@taﬁelon
of the cross-sectional surface of them The average particle size of

m cr opar t tthesimashexaohnegdansengathe225 results fromFigs. 1 and 2,
and as a result, it was equal to or less than 20 pm [0072] 34
[ Tabl e 1] Tab0P@62] Pel |l et tenperature Eval uation of enbeddability
(warm air) Evaluation of enbeddability (infrared rays) 30
5 Subseguently, the resin base material covered with
microparticles is discharged from an outlet 47 and cooled to form
resin peliets of this embodiment. Ccoling may be carried out by,
for example, immersing it in a liquid, spraying a ligquid, or coming
into contact with cold wind. When a liquid is sprayed, water is
10 preferably used as the spraying liguid. The liguid may contain
a dispersion aid such as a surfactant or the like, or may contain
alcohols such as methanol, ethanol and the like. When a liquid
is sprayed, in addition to an effect of the liguid to be sprayed
directly contributing to cooling, a cooling effect is also expected
15 by evapcration by the heat of resin pellets and removing the latent
heat of vaporization. Examples of cold wind include, for example,
cold air, and inert gas such as nitrogen or the like. The cooling
temperature is reduced by preferably 5 degrees centigrade or less,
and more preferably 10 degrees centigrade or less, as compared the
20 softening temperature of the resin base material component. By
cooling in this manner, microparticles may be firmly attached to
the resin base material by residual heat of resin pellets, and
detachment of the microparticles from the resin base material may
be prevented.
25 [0063]

According to the production method using the pellet producing

device 1, the aforementioned step (2) of embedding microparticles



degrees centigrade C C 40 degrees centigrade B B 50 degrees
centi grade

10

15

20

25

29

in the resin base material and the aforementioned step (3) of drying
the resin pellets may be carried out continuously or at the same
time in & parallel manner, so that resin pellets of this embodiment
can be more efficiently produced.

[0064]

In the step (3) of drying the resin pellets in the method of this
embodiment for producing pellets, for example, one of vibrating
dryers illustrated in Fig. 4, that is, a spiral elevator (also
referred to as the vertical spiral conveyor) may be used.

[0065]

The resin pellets on the spiral elevator are exposed to warm wind
and heated to 30 to B0 degrees centigrade as in the aforementiocned
device. According to this spiral elevator, advantage that the
retention time is prolonged by extending the height of the device
in the vertical direction can be obtained. When the retention time
is prolonged in the drying step, the temperature of warm wind may
be lowered, and microparticles may be more firmly attached to the
resin base material, for example, by warm wind of 20 to 75 degrees
centigrade and preferably 30 to 50 degrees centigrade. 1In this
case, the device 1s also distinctive in that drying can be made
by sending air without heating under weather conditicns, and drying
can be made with energy saving because the heating temperature is
also lowered. Furthermore, the combined advantage that the
installation area is small and the retention time is prolonged can
be also obtained to be combined. As warm wind blowing into the
spiral elevator, air or inert gas such as nitrogen or the like may

be used. In this way, attachment (non-detachment) of



A A [0073] Exanple 3 5To 100 g of pellets (pellet tenperature: 15
degrees centigrade) was added 3 g (corresponding to 0.03 tines
relative to total weight of base materiao of an aqueous di spersion
(solid content concentration: 40 nmass %, and the resulting m xture
was allowed to stand in an oven at a tenperature of 45 degrees

centigradg; angdpd Qtﬁcbéén gdbtynef +30% fPasdSmaBlrid®. ma) BEAikProv YL es
respectively. %he pell ets were conposed of an ethyl ene-vinyl acetate

copol yner hayvpmget he content of vinyl acetate of 46 nmass % MR of

100 g/10 mn, a Vicat softening point of equal to or |less than 25
degrees cerfexgt ade, oaeshoi enhardditess of 22 saikcbblie meedr el bibe described.
crystallinity 15 of 0% as a resin base material, while the agueous

di sper si ohcomsdpreparethby dikbpeiseny, nicpbpaslitiesfconpospdrofcaas are
et hyl ene-vinyl acetate copol yner having the content of vinyl acetate

of 19 drasembgddseR bf QimD RSN Mase aafiagals gicerihey spaifaceopf4ghe resin

degrees centigrade (AML7), a shore hardness of 86 iAHS 64) 20 and

t he degre%a%? %@9@%%?1|h?t?06?r?@9W%%% m?@@@Pa#ﬁéC %ﬁper%?ﬁ?églﬁglyr
resin pellets were respectivel sured ove redet er m ned

alliiy %%55%%%%%F|9?pmh%r6B%§Fh%ﬁe%egrﬂmpaﬁﬁeFQS&BrBaeaowaae Shiofa
wat er of 10 deg S cgntlgrade and. thg g |.et ngratﬁre mag “h .
confirmed®td becequal 't oror ' Fels T hdf 29 18%&8% 5°8entFgr 8de "ang=stn
t hen the el l | a I deqr-
centigra ?fi%%g ogggﬁh l %%e Fgé§gr%£§ erveé&?zgﬁgjlgglﬁg%s may

el ectyon 91 CLOSGORE, té’nﬁ@i&ékfn%”ﬂ&&?dﬁ@' LFE¥cPEvRRY kahEResIhg.

results are shown in
Furthermere, a non-blocking material is used as the component

constituting the microparticles, so that blocking may be
effectively inhibited.
Furthermore, the softening temperature (melting point or
15 sublimating temperature) of microparticles to be applied on the
surface is higher than that of the resin base material, so that
drying can be made in an environment having a temperature of egqual
to or more than the softening temperature of the resin base material
and less than the softening temperature of the microparticle
20 component. Therefore, the volatile compcnent such as residual
monomers contained in the resin base material may be quickly
removed.
[0067]
While the embodiments of the present invention have been
25 described above with reference to the drawings, the disclosures
are presented for the purpose of illustrating the present invention,

and various constructions other than those described above are also



[ Table 2] Table 2 Tine to allow to stand Pellet tenperature
Eval uati on of enbeddability After 15 m nutes 36.7 degrees centigrade

C After

10

15

20

25

30 31

availlable.

EXAMPLES

[0068]

(1) Evaluation of physical properties of resin pellet

i) Melt flow rate (MFR): JIS K7219-1999 (temperature condition:
190 degrees centigrade, load: 2,160 g

iil) Vicat softening point: JIS K7206-1999 (measurement lower
limit: 25 degrees centigrade)

iii) Shore hardness: JIS K7215-1986

iv) Vinyl acetate content: JIA K 7192-1989

v) Degree of crystallinity: X-ray diffraction method

[0069]

(2) Evaluation of embeddability of particles

The surface and cross section of the prepared resin pellets were
observed with an electron microscope, and embeddability was
determined with the attachment state of particles.

A: Particles were attached almost all over the surface of
pellets.

B: Particles were attached on the surface of pellets, but some
of particles were detached.

C: Attachment of particles was not observed on the most of the
surface of pellets.

D: Attachment of particles was not observed on the surface of
pellets.

[0070]

Exampie 1



m nutes 39.6 degrees centigrade C After 45 m nutes 40.9 degrees
centigrade B After 50 m nutes 41.3
32

An aqueous dispersion (solid content concentration: 40 mass %)
was prepared by dispersing microparticles composed of an
ethylene-vinyl acetate copolymer having the content of vinyl
acetate of 19 mass %, MFR of 150 g/10 min, a Vicat softening point

5 of 42 degrees centigrade, a shore hardness of 86 and the degree
of crystallinity of 26. 500 g of the aqueous dispersion was heated
to 45 degrees centigrade, and 100 g of pellets (pellet temperature:
15 degrees centigrade) was added thereto, and the agueous
dispersion and pellets were contacted under stirring for 30 seconds.

10 The pellets were composed of an ethylene-vinyl acetate copolymer
having the content of vinyl acetate of 46 mass %, MFR of 100 g/10
min, a Vicat softening point of equal to or less than 25 degrees
centigrade (AT217), a shore hardness of 16 (AHS: 70) and the degree
of crystallinity of 0% (Aa: 26%) as a resin base material.

15 Subseguently, the obtained resin pellets were cocled in cold water
of 10 degrees centigrade and then dried at normal temperature (25
degrees centigrade).

f0071]

Example 2

20 To 10 kg of pellets (pellet temperature: 20 degrees centigrade)
was added 300 g (corresponding to 0.03 times relative to total
weight of base material) of an agqueous dispersion (solid content
concentration: 40 mass %), and the resulting mixture was heated
until the pellet temperature became 30, 40 and 50 degrees

25 centigrade respectively. The pellets were composed of an
ethylene-vinyl acetate copolymer having the content of wvinyl

acetate of 46 mass %, MFR of 100 g/10 min, a Vicat softening point



degrees centigrade A After 60 m nutes 41.5 degrees centigrade A

[ 0075] Exanple 4 10To 10 kg of pellets (pellet tenperature: 15
degrees centigrade) was added 300 g (coresponding to 0.03 tines
relative to total weight of base material) of an aqueous di spersion
(solid content concentration: 40 mass %, and the resulting m xture

was heat edruagi:b1the pellels temmens W Recamn$@@edkees ¢BRkkghad@ness
The 15 pellets were conposed of an ethyl ene-vinyl acetate copol yner

havi ng thefaatedttiod deghygk afetrgbeaofl 14l thass 0% adMeRrefi 6dgfclfatienial,
a Vicat softening point of equal to or |ess than 25 degrees
cent i gr adehiaeshbeeahaednssdispeddiandwbbepdegaredobycdyspakkingty of
0% as a resin base material, while the aqueous di spersion was
microparticles composed of an ethylene-vinyl acetate copolymer
5 having the content of vinyl acetate of 19 mass %, MFR of 150 g/10
min, a Vicat scoftening point of 42 degrees centigrade (AT217), a
shore hardness of 86 (AHS: 70} and the degree of crystallinity of
26% (Ha: 26%). The mixture was heated by coming into contact with
alr heated to 70 degrees centigrade using a fluidized bed dryer
10 or a vibrating dryer (spiral elevator), or by putting into an
infrared dryer regulated to 70 degrees centigrade. Subsequently,
the obtained resin pellets were cooled in cold water of 10 degrees
centigrade, and the pellet temperature was confirmed to be egual
to or less than 20 degrees centigrade, and then the resin pellets
15 were dried at normal temperature (25 degrees centigrade). The
obtained resin pellets were observed with an electron microscope
to evaluate embeddability of particles. The results are shown in
Table 1. Fig. 1 illustrates an electron microscope picture on the
surface of resin pellets prepared by heating to 40 degrees
20 centigrade of the pellet temperature, while Fig. 2(a) iliustrates
an electron microscope picture on the surface of resin pellets
prepared by heating to 50 degrees centigrade, and Fig. 2 (b)
illustrates a picture of the cross-sectional surface of them. The
average particle size of microparticles was examined using the
25 results from Figs. 1 and 2, and as a result, it was equal to or

less than 20 um.

[0072]



20 prepared by dispersing mcroparticles conposed of an

et hyl ene-vinyl acetate copol yner having the content of vinyl acetate
of 19 mass % MFR of 150 g/10 min, a Vicdat softening point of 42
degrees centigrade (ML7), a shore hardness of 86 (41-1S: 46) 36 and
the degree of crystallinity of 26% (4a: 26% . The m xture was heated
by com ng infpalspatart with warmair of 70 degrees centigrade using a
fluidized bed dryer or a vibrating dryer (spiral elevator), or by
putting iméelanlinfrared dryer regulated to 70 degrees 5 centi grade.

Subsequently, the obtained resin pellg$§1M@E§0§o@fed n @@did&ﬂjﬂh(ﬂf
10 degrees ceatidr ademparkkihe pell etehieonesgl uieywa i
equal tol or less than 20 degrees ¢entigrads, ,3n9 ¥hen the F8SIid rays)

pe ot TR Y I, b=t (b “deyrees pent )
et hod OF 407 d29xRes cenrigtade |l yer—a vibrating drier and a
i nfrared Spmd gr’?nerersnﬁﬁpﬁlcglrége\/\prp attached on the whole Qurfa%"p of

resin peIIet?O%ﬂ%Lhe state that some of m croparticles were enbedded.
Eval uation o ddability was indicated as "A". 15[0076] Exanple 5
To 10 kg of efs ﬁpellet tenperature: 15 degrees centigrade) was

added 150 ¢ cor espondlng to 0.015 tines relative to total weight of

base nateri a ]3%)§€% %%?92§x9 %ﬁ%%og?f§8£é@uf p%%pheggees c%ntig%ade

concentratlon and €' resu ng mxture was heate

60 degr eeg, £eRiddd 848 (cHh& J2ldreliSgeh & CPIRAsRS 9&1@91% r\é’é %’&%a‘i‘ Qééight

acet ate copol yner haV|ng the content of vinyl acetate of nmass

PIER of 26 19448 Mmiterda) cat softenisgs p@w@e@él@ﬁuabowdoeoh%ﬁt
than 25 degrees centigrade, a shore hardness 25 of 28 and the degree

of crystatdhtetyrofi® as0 andLsSiy) basel milketriesh,] twhigl fiklaraquwasusllowed
di spersion was prepared by dispersing m croparticles conposed of an

et hyl ene-vo pttarat etrateer copol phrea tSpdnast umge tde 4ASonkeenieesf cenhybrade and
acetate of 19 mass % MR of 150 g/10 mn, a Vicat softening point of

42 deldr ees wamidigrade CRELEPr a5shobe har diesndo08BipAHSs B8Fpantively.
the degree of crystallinity of 26% (4a: 26% . The m xture was heated

by com nglh®tRee i%%crtew P AR O ranoﬁtewl@égréréglyéeﬁt:?*g'aéaecaﬁpﬂagmer
a fIU|d|zed ped dr coming into contact with warm air

degrees cRnY1Q¥d “aF \ﬂbeV g 28Ry ere(Shi f almat v 8?5R Ogr 199 g/10
iR i e b O
10 degreeéentlgrade, a shore hardness of 22 and the degree of crystallinity
15 of 0% as a resin base material, while the aqueocus dispersion was
prepared by dispersing microparticles composed of an
ethylene-vinyl acetate copolymer having the content of vinyl
acetate of 19 mass %, MFR of 150 ¢g/10 min, a Vicat softening point
of 42 degrees centigrade (AT217), a shore hardness of 86 (AHS: 64)
20 and the degree of crystallinity of 26% (Aa: 26%). The temperatures
of resin pellets were respectively measured over a predetermined
period of time. Subsequently, the obtained resin pellets were
cooled in cold water of 10 degrees centigrade, and the pellet

temperature was confirmed to be egual to or less than 20 degrees



10 centigrade, and the pellet tenperature was confirmed to be equal

to or less than 20 degrees centigrade, and then the resin pellets

were dried at normal tenperature (25 degisees centigrade). The
enbeddability of particles was evaluated and as a result, in any

met hod of using a fluidized bed dryer, a vibrating dryer (spiral 15

el evat or ) canti ghad8f r an@deHexerneM-650paptiches were attaghed pprkhhe
whol e surface of pellets in the state that sone of m croparticles

wer e enbetigede r&vataat 2 ®riefrenbetdalididde was Thedbbatedecds rtAin pellets
[0077] 20Exanple 6 To 10 kg of pellets (pellet tenperature: 15

degr ees ceat¢ goace)vatasl biddede 160t got cdrarespandi hg dvalhadkbenbegdability
relative to total weight of base material) of an aqueous di spersion
(solid confeparcontent r afhonred9l hasere) shawd ineTaksal 2ing m xture

was heated 25 up to 60 degrees centigrade. The pellets were conposed

of anfhthyleh%0€4hyl acetate copol ymer having the content of vinyl
acetate of 41 mass % MR of 2.0 g/10 mn, a Vicat softening point

38 of equal %@Q&el%is than 25 degrees centigrade, a shore hardness

of 45 an th:gdfgree of crystallinity of 0% as a resin base material,

=Y
whi | e th blrl c dicecnarcion wacs nraeanared hv di csnercinag
1 Heots—aH-spers-oh—\Was—preparea—by—atspetst-h

n1cropartiEf%@ecBﬂp%%gﬂwo?oan ethwéyyéﬁﬂﬂgﬂpéggﬂ@géacgpoﬁﬂﬁﬁuﬁ?i?n_Of
havi ng tlhe cont eita®d vi nyl adetate of 19 nmass % NER of FIP&§icppility

mn, a Vicakfteftehi ngnpbenat of 3427 déggeesscenntgypgadde( AT17), a Ghore

har dness| of ABB=f LS. médytand tihe@Sdégdeereésceygstagradety of 26%{d La:

26% . The nmirtaresdasiheased Dyscom aggrses eentagtadet p warm aip of

80 degrefs tepérUradRifetas a|fhul g aedrbed BENELgPEA&0| a Vi br aid ng

dryer (spiTaFcele¥glR fuc@E PY PYIET BEGFBED @BntNGTgRed[ dryer 5

r egul at ed—to 80 degrees centigrade. Subsequentty, the obtarnmed resin
pellets wereggpted in cold water, and the pellet tenperature was
confirmed to be equal to or |less than 20 degrees centigrade, and then
the resin pekkehsisese dried at normal 15 tenperature (25 degrees
centigrade). The enbeddability of particles was evaluated and as a
resul1g in any IMfekiodf qgfelisttng (@eflllwitdt zedebadudeyer; degridersatengigrade)
dryer and an infrared dryer, mcroparticles were attached on the

whol e surtaseadficpeBPetg i(nothespbaténghét Sof8 dimabcrepactivel &9 total
wer e enbedded. Eval uation 20 of enbeddability was indicated as "A".

[ 0078] F@W@i@hgeogﬁam%ﬁématerial) of an agquecus dispersion (solid content

concentration: 40 mass %), and the resulting mixture was heated
until the pellet temperature became 50 degrees centigrade. The
15 pellets were composed of an ethylene-vinyl acetate copclymer
having the content of vinyl acetate of 41 mass %, MFR of 63 g/10
min, a Vicat softening point of equal to or less than 25 degrees
centigrade, a shore hardness of 40 and the degree of crystallinity
of 0% as a resin base material, while the aqueous dispersion was
20 prepared by dispersing microparticles composed of an
ethylene-vinyl acetate copolymer having the content of vinyl
acetate of 19 mass %, MFR of 150 g/10 min, a Vicat softening peoint

of 42 degrees centigrade (AT217), a shore hardness of 86 (AHS: 46)



To 10 kg of pellets (pellet tenperature: 15 degrees centigrade) was
added 300 g (corresponding to 0.03 tines relative to total 25 wei ght

of base material) of an aqueous dispersii®n (solid content

concentration: 40 mass %, and the resulting m xture was dried at

normal tenperature (25 degrees centigrade). The pellets were 39
conposed afid athetdayrereo¥i oyl stsel ah et gapplagwer rbaveeg) t hereontientiref was
vinyl acetate of 46 nmass % MR of 100 g/10 mn, a Vicat softening

poi nt of kegabddiy ooniegsirttttanof@badegricds weenta gr ade7 0 aleshreres centigrade
har dness of 16 and the degree of crystallinity of 0% as a resin 5

base mat en$nhyg aniilbédiheddeprbouyedi sper Siibnakasgptepar dériyal elevator),
di spersing mcroparticles conposed of an ethyl ene-vinyl acetate

copol ynerohaby ngrtheng ot ept abf iInfAgredcer vt broudbahasste, 7fFrfegrees

150 g/ 10 mn, a Vicat softenie%% poi nt of 42 degrees, cent.i_grade
(ASTLP), GERHbYEARAr drelds so 1(YAH§.he7@’§?t%h’éle heE ey mse 15yt s1ere cooled

tallinit 0% (Aa; 26% . [0079 | uat i f Bl i Wth
edpeat (oI “BAFEaTE T B ed s HERGHBFEREe ST Do SrebPRPeLature
Ferpor at U168 W) 5 BTpar oo Gl ackitig 15 SoBBoPPVEERESR perFipEace,
| fpared, o % Bpecive
havi ng o hangids HhL 0T paFLBLe FOREE G ET AbEnpTCeknBlELBERe (25

surface Wikgheds LoatiedMd)h Teid ildRGILERSA ENAdeNBL Kds WBS evaluated
allowed to Stand 20 in an oven set to any tenperature in advance for
30 muut egndadd a result, in any method of using a fluidized bed dryer, a
vibrating dryer and an infrared dryer, microparticles were
attached on the whole surface of resin pellets in the state that
some of microparticles were embedded. Evaluation of embeddability
was indicated as "A".
15 [0076]
Example 5
To 10 kg of pellets (pellet temperature: 15 degrees centigrade)
was added 150 g {corresponding to 0.015 times relative to total
welight of base material) of an aqueous dispersion (solid content
20 concentration: 40 mass %), and the resulting mixture was heated
up to 60 degrees centigrade. The pellets were composed of an
ethylene-vinyl acetate copolymer having the content of wvinyl
acetate of 46 mass %, MFR of 2.5 ¢g/10 min, a Vicat softening point
of equal to or less than 25 degrees centigrade, a shore hardness
25 of 28 and the degree of crystallinity of 0% as a resin base material,
while the aqueous dispersion was prepared by dispersing

microparticles composed of an ethylene-vinyl acetate copoclymer



then the resin pellets were put up to a height of 55 mmfromthe

bottom of the container and allowed to stand for 30 m nutes. After 30

m nutes, the netal container was taken ot fromthe oven, and a | oad

of 40.2 N was applied on the resin pellets for 1 hour using 25 a

metal wei ght having an inner dianeter slightly smaller than that of

t he net al hgonhgi fies . cheseafdferinyhe akead twas £r egovess and Mire ofetlah g/10
contai ner was put upside down. Then, falling state of the 90 pellets
was Vi suaniy, ohsérwed,sahckiirey gontred el dARasicbaek st oechhegandgi far217), a
state after 1 minute and the inside of the container was visually
observed. sWhea thudnress of 8 plhdfal by @fidridst mgmidetd regaitpédinity of
inside the container, it was evaluated that sticking was 5 caused. .
Thi s expeffPhetfta wddar rTed ot ITFE Wier BREAES bY oBLeedgides contact with
centigrade, whereby the tenperature in which the presence and absence

of sti%cki‘ﬂ@]-"1§9x/\5*'?=3€r d?fst8i0n869§ﬁ§§ SEND18raegr et g ehtl gt sthdecakenas Py

the stick temperature, The.results, ane showy o Table 3 1000080k, ing

a vibrating dryer (spiral elevator), or by putting into an infrared
dryer regulated to 80 degrees centigrade. Subsequently, the
obtained resin pellets were cooled in cold water of 10 degrees
10 centigrade, and the pellet temperature was confirmed to be equal
to or less than 20 degrees centigrade, and then the resin pellets
were dried at normal temperature (25 degrees centigrade). The
embeddability of particles was evaluated and as a result, in any
methed of using a fluidized bed dryer, a vibrating dryer {spiral
15 elevator) and an infrared dryer, microparticles were attached on
the whole surface of pellets in the state that some of
microparticles were embedded. Evaluation of embeddability was
indicated as "A".
[0077]
20 Example 6
To 10 kg of pellets (pellet temperature: 15 degrees centigrade)
was added 150 g (corresponding to 0.015 times relative to total
weight of base material) of an aqueocus dispersion (solid content
concentration: 40 mass %), and the resulting mixture was heated
25 up to 60 degrees centigrade. The pellets were composed of an
ethylene-vinyl acetate copolymer having the content of vinyl

acetate of 41 mass %, MFR of 2.0 ¢g/10 min, a Vicat softening point



Stick tenperature Reference Exanple 24 degrees centigrade Exanple 1
30 degrees centigrade Exanple 2 27 to 30 degrees centigrade Exanple 3

27

10

15

20

25

38

of egual to or less than 25 degrees centigrade, a shore hardness
of 45 and the degree of crystallinity of 0% as a resin base material,
while the aqueous dispersion was prepared by dispersing
microparticles composed cof an ethylene-vinyl acetate copolymer
having the content of vinyl acetate of 19 mass %, MFR of 150 g/10
min, a Vicat softening point of 42 degrees centigrade (AT217), a
shore hardness of 86 (AHS: 41) and the degree of crystallinity of
26% (Dha: 26%). The mixture was heated by coming intc contact with
warm air of 80 degrees centigrade using a fluidized bed dryer or
a vibrating dryer (spiral elevator}, or by putting into an infrared
dryer regulated to 80 degrees centigrade. Subseguently, the
obtained resin pellets were cooled in cold water, and the pellet
temperature was confirmed toc be equal to or less than 20 degrees
centigrade, and then the resin pellets were dried at normal
temperature (25 degrees centigrade). The embeddability of
particles was evaluated and as a result, in any method of using
a fluidized bed dryer, a vibrating dryer and an infrared dryer,
microparticles were attached on the whole surface of pellets in
the state that some of microparticles were embedded. Evaluation
of embeddability was indicated as "A".

[AG78]

Reference Example

To 10 kg of pellets (pellet temperature: 15 degrees centigrade)
was added 300 g (corresponding to 0.03 times relative to total
weight of base material) of an aquecus dispersion (solid content
concentration: 40 mass %), and the resulting mixture was dried at

normal temperature {25 degrees centigrade). The pellets were



to 30 degrees centigrade [0081] As shown in Exanples above, it is

found that the resin pellet 15 of the present invention has a resin

base material and a plurality of mcropa%icles enbedded in the resin
base material, wherein the surface of the resin base material is

covered with the plurality of mcroparticles. As a result, it is

found t hatompeseparit nel €shebéreredn AT celediat® topbhgmeoverin®rale content
nmet hod have the stick 20 tenperature increased by 3 to 6 degrees

cent i gr adef s:yloapatetietwf Béshaspél,| BFR it 1 A0hed vntihoud VHelangsoftening
enbedded in the resin base material. Thus, by increasing the stick

t enper at upeinst of ageuabntPt PonseandthandPbngeoondist consiofatdhe aeshare
pellets are eased and in addition thereto, the production tine can .
al so be riegtédedass2sfobBoandqthe deprecappl Feretohlisibised B as a resin
Japanese patent application No. 2009-146065 filed on June 19, 2009

the cont eRESBIMahFEh2ls VYhEbEpbR&t 23AURBREI AL 8PBYSieRel@AcRISPaYed by
CLAIM5S 1.,A resin pellet cogﬁ%ising a resin Ease gggg ial and

pl ur al i t Y bPPRT OBt t FEPRE. bibeadedoTACSER doF eST n°hR¥LeRAT &P 4F , acetate
sherein Schieishclage, ol opld realnabase URAGT alolg.So¥e o WLD o, wr
of 150 g/10 min, a Vicat softening point of 42 degrees centigrade
(A2T17), a shore hardness of 86 (AHS: 70) and the degree of
10 crystallinity of 0% (ha: 26%).

[0079]

Evaluation of Blocking

With respect to resin pellets prepared in Reference Example and
resin pellets prepared in the above Examples 1 to 3, the stick

15 temperatures were compared, and blocking of respective resin
pellets was evaluated.

A cylindrical metal container with its inner surface having a
diameter of 40 mm and a height of 70 mm, and the inner surface which
is coated with Teflon {registered trademark) was alliowed to stand

20 in an oven set to any temperature in advance for 30 minutes, and
then the resin pellets were put up to a height of 55 mm from the
bottom of the container and allowed to stand for 30 minutes. After
30 minutes, the metal container was taken out from the oven, and
a load of 40.2 N was applied on the resin pellets for 1 hour using

26 a metal weight having an inner diameter slightly smaller than that

of the metal container. Thereafter, the load was removed and the

metal container was put upside down. Then, falling state of the



2. The resin pellet according to claim1, wherein said mcroparticles
are enbedded in said resin base material by 10 dispersing said

m croparticles and said resin base materdtal in a softened state in a
liquid. 3. The resin pellet according to claim1l or 2, wherein said

m croparticles contain a resin conponent. 15 4. The resin pellet

accordi ngpédlany wae ofsed Bl yEodsdBvedd, Whel aite sind iesimn wdsBack to the
material and said mcroparticles contain the sane resin conponent. 20

5. The restingpeil ettaice iy It aianyconadothel makdd do the wheteiner was
said resin base material contains an ethyl ene-vinyl acetate

copol ynervisugllfhedsesved pelihen adustdirngof oa b laima 15t et ebﬁimheellets
content of 25 vinyl acetate in said ethylene-vinyl acetate copol

cont ai nedr R 5Red Feside fdse cortadnglr i $t2%as =50l yalsed gghatystiry, lmewas
resin pellet according to any one of clains 1 to 6, wherein said
nicroﬁgrt?%P%§ deonthis %ﬁp%¥ﬁW?%EeW@Fnyﬁréé%gaP@tcbﬁo#?ﬁﬁ?mentSBOfTﬁe5

i | | d | 7. wh h
Lot ot o S RES A i r e B PO FaF SEb i i fheipgesence
1 | . di t
T o i Sphdnde; 8 23 BB nd  vere Pai 1P EnbERLRRRL o7 BoAELALAY O
sal d_ M or 9a¢LLELAS G9UPLLBE.a0, 10,6t DYLeneruhpLosheLal cpagbOLITEE s are

10. The resin et accor Ing to any one o
t he averaggopgrghc§§b§ézg of said mcroparticles is equal to or |ess

than 20 pm 15 11. The resin pellet according to any one of clains 1
to 1050 [0080]
[Table 3]
Table 3
Stick temperature
Reference Example 24 degrees centigrade
Example 1 30 degrees centigrade
Exzample 2 27 to 30 degrees centigrade
Example 3 27 to 30 degrees centigrade
[0081]

As shown in Examples above, it is found that the resin pellet

15 of the present invention has a resin base material and a plurality

of microparticles embedded in the resin base material, wherein the

surface of the resin base material is covered with the piurality

of micreoparticies. As a result, it is found that microparticles
obtained according to the conventional method have the stick

20 temperature increased by 3 to 6 degrees centigrade, as compared

to resin pellets attached without being embedded in the resin base
material. Thus, by increasing the stick temperature, stocrage

conditions and handling conditions of the resin pellets are eased

and in addition thereto, the production time can alsc be reduced.

25 [0082]



wherein the shore hardness of said mcroparticles is higher than the
shore hardness of said resin base material. 20 12. The resin pellet
according to any one of clains 1 to 11, 4herein the degree of
crystallinity of said mcroparticles by the X-rays is higher than the
degree of crystallinity of said resin base material by the X-rays. 25
13. The resi nTipes | &ppBECHE oMY § cbasydone Diépshasaspdtént 12pphheseion No.
the Vicat softening point of said mcroparticles is higher than the
Vi cat sof 2edPnp4pobht Loiedacn Tesenlhase0hfit ethal confdnt4oFhehieki ns
pell et according to any one of clains 1 to 13, wherein said resin
base mat ethaprperatedriereents bg. peferdndef or producing a resin
pellet conprising preparing a resin base material and enbeddi ng a
plurality of mcroparticles in said resin base nmaterial,

wherein, in enbedding a plurality of mcroparticles in said 10 resin
base material, the surface of said resin base material is covered
with said plurality of mcroparticles. 16. The nethod for producing a
resin pellet according to claim 15,



15wherein, in enbedding a plurality of mcroparticles in said resin
base material, said mcroparticles are enbedded in said resin base
mat eri al by dispersing said mcroparticlés and said resin base
material in a softened state in a liquid. 20 17. The nmethod for
producing a resin pellet according to claim15 or 16, wherein, in
enbeddi ngceaphsiral ity of mcroparticles in said resin base material,
said resin base material is cone into contact with said
m croparticles at a tenperature of equal to or nore than 25 35
degrees centigrade and equal to or |less than 80 degrees centi grade.
A resin pellet comprising a resin base material and a plurality
of microparticles embedded in said resin base material, wherein
5 the surface of said resin base material is covered with said

plurality of microparticles.

2. The resin pellet according toc claim 1, wherein said
microparticles are embedded in said resin base material by
10 dispersing said microparticles and said resin base material in a

softened state in a ligquid.

3. The resin pellet according to claim 1 or 2, wherein said
microparticles contain a resin component.

15
4. The resin pellet according to any one ¢f claims 1 to 3, wherein
sald resin base material and said micrcparticles contain the same

resin component.

20 5. The resin pellet according to any one of claims 1 to 4, wherein
sald resin base material contains an ethylene-vinyl acetate

copolymer.

6. The resin pellet acceording to c¢laim 5, wherein the content of
25 wvinyl acetate in said ethylene-vinyl acetate copolymer contained

in said resin base material is 25 to 50 mass %.



10

15

20

25

43

7. The resin pellet according to any one of claims 1 to 6, wherein

sald microparticles contain an ethylene-vinyl acetate copolymer.

8. The resin pellet according to claim 7, wherein the content of
vinyl acetate in said ethyiene-vinyl acetate copolymer contained

in said microparticles is 5 to 20 mass %.

9. The resin pellet according to any one of claims 1 to 8, wherein
both said resin base material and said microparticles comprise an

ethylene-vinyl acetate copolymer.

10. The resin pellet according to any one of claims 1 to 9, wherein
the average particle size of said microparticles is equal to or

less than 20 um.

il. The resin pellet according to any one of claims 1 to 10,
wherein the shore hardness of said microparticles is higher than

the shore hardness of said resin base material.

i2. The resin pellet according to any one of claims 1 to 11,
wherein the degree of crystallinity of said microparticles by the
X-rays is higher than the degree of crystalliinity of said resin

base material by the X-rays.

13. The resin pellet according to any one of claims 1 to 12,
wherein the Vicat softening point of said microparticles is higher

than the Vicat softening point of said resin base material.
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14. The resin pellet according to any one of claims 1 to 13,

wherein said resin base material is a particle.

15. A methed for producing a resin pellet comprising

preparing a resin base material and

embedding a plurality of microparticles in said resin base
material,

wherein, in embedding a plurality of microparticles in said
resin base material, the surface of said resin base material is

covered with said plurality of microparticles.

le. The method for producing a resin pellet according to claim
15,

wherein, in embedding a plurality of microparticles in said
resin base material, said microparticles are embedded in said resin
base material by dispersing said microparticles and said resin base

material in a softened state in a liquid.

17. The method for producing a resin pellet according to claim
15 or 1o,

wherein, in embedding a plurality of microparticles in said
resin base material, said resin base material i1s come into contact
with said microparticles at a temperature of equal tc or more than
35 degrees centigrade and equal to or less than 80 degrees

centigrade.



