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 method 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 step G He et uri ng 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 transpor L.on be, and ¢ ting with an anti-adhesive
powder slurry in t%@éiﬁaﬁéng?a%ﬁgnMgﬁggg.%P% FégaagéwﬁbEHEtSAME
found that blocking is not occurred by such a manner even though a

| arge anobunt of resin pellets are accunulated in a | arge hopper.

[ 0004] 5 25Rat-ent Becyyent, 2 di scl oses that EVA nmicroparticles is

attached
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[0001]
The present invention relates to a resin pellet and a methoed for

producing the resin pellet.

BACKGROUND ART

[0002]

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

(00031

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
ethyiene—vinyi acetate copcolymer 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 to be found
that blocking is not occurred by such a manner even though a large
amount of resin pellets are accumulated in a large hopper.

[00041

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

manufacturing process of resin pellets having EVA particles as a



on the surface of EVA particles in a post-treatnent step of the

manuf acturi ng process of resin pellets having EVA particles as a 2
base material by addi ng an aqueous EVA &ispersion 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 feedarf Rteadind Peladt i NhpnspragPng Be dagnessd oBVINEC circulating
dispersion. In this manner, it is described that decrease _in .
anti - bl oi&YRF pECof RENEEUTROT b2 BePA i BRTEVALRSer Bpartie s yliing

free feedin i_pe of resin pellets, i ressed,. and reduction of
Che oreLSo T S E1S EEhRBELF S Sl SRR 1T, PO o e
fitted i f f eedi i are .prevented. 10[.000 Pat ent
bocunent BF diad aeddBE Bk RIS A O PR T ALY &R,
el |l et hawi : iti i nt, ,of, e : r.e 0 .
oot bs bt BR00 1] A R M SR LR TS dIALAR o

of a copcapmerﬁlmieﬁ]}s%%tf%&maﬁ%nd%va@gae%a#%n@ngs6fté@mditd%a%!i@1es

of equal to or nore than 40 degrees centigrade and an average

particle isi aerfe egdaknbQ Qe beSted Nane3dq M i AndARANL! OfnB8idMiction

di ssolved in a general - purpose solvent. In this manner, it is

descri beadd ahsyshe Ssumnnes st oradl dalneekinmgoofrfeld gk 18 sprevwentedry valve
bl ocking is not occurred over a long period 20 of tinme and the

sol uti on fSittatsd iiry tle &rea |fertdieve pitdewougte tdreveasiadi s di ssol ved in

a general - purpose solvent. [0006] Pat ent Docunent 4 discl oses that

t he éful si orlGddIner | atex and the hardened tallow fatty acid are
respectively attached to polyner 25 particles by m xi ng an enul si on

pol yner | at &2t ta Doqmep te ontcHisfilafed EmBradracinpste sk aosdiwirgt zed
before m xing a hardened tallow fatty acid thereto, and heating at a
predeterQQ%§%Ster resln pellet hav13% a glass transition point of equal
to or more than 40 degrees centigrade. This resin pellet is coated
with a powder layer of a copolymerized polyester resin having a
156 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 1s described in such a manner that blocking of
pellets is prevented, blocking is not occurred over a long period
20 of time and the sclution stability is excellent even though the
resin is dissolved in a general-purpose solvent.
[0006]
Patent Document 4 discloses that the emulsion pelymer latex and
the hardened tallow fatty acid are respectively attached to polymer
25 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



3 tenperature. In this way, it is described that blocking of adhesive
resin pellets having a small hardness is thus suppressed. [0007]

Pat ent Docunent 5 discloses a surface tréatment nethod of resin 5
pellets. In this method, first, octadecyl isocyanate (1.0 equival ent
in terms of the functional group) as a |ong-chain al kyl conpound was
pol yner i zé@MESHR ip1eyviliy Fhak ¢ohiol 1T dey Feecaiibpdl Yt IZeukdng af pohesive
content of vinyl alcohol units: 98 nole % as a saponified materi al

of a pol yWeRi" &dti&te (Eopd vnemallo hegdgiorps 4 S dihedsisngragssed.
conmponent. S %%@qiently, this rel easi ng agent component, an
ethylene-acrali cid copolyner as an acid-nodified polyolefin

copol yner anga%he Ibke ar e t,.i.nto mater]%ﬁﬁd t hen _heat - nel

ent ?%ﬁ q%ggtﬁgggiwg%gggﬁ%fresin

120 degrees centlgra%%u?%ng vgﬁ§5.0§§€s%dﬂ

materigl andyater are wniformhy 5 qoulsi i ed and dispersed ar 135
& o 3 it

degrees cenfigrade, "and €60 o'give a’desire quéous -réleasi ng

agent conmpe$iitiaRntWEh 2 hgs Ugerpk §Eﬁ€?§oﬁ@ﬁrg¥buéf a%sapg§§é£%ﬁ%£ﬁ)alkyl

easily obtain resin pellets having excellent anti-bl ockin

per f or Mane8mpWuhio Wi sOGeURiieRd ZePafidtl @] yRHeGHIPIh AN, (@lREHNG fOr
the like even after 20 obtaining a final product, and w thout

det eri or apbngnkiriaktpenf:olmaooe ebntdetr fdnati iyr10dueohcRELATED: 98 mole &)
DOCUMENTS PATENT DOCUMENTS 25[ 0008] Pat ent Docunent 1. Japanese
Lai d- OpenaBatestpPulilfieat mameidalHeifl G1289)y+28840&cetate {co)polymer, to
10 give a releasing agent component. Subsequently, this releasing
agent component, an ethylene-acrylic acid copolymer as an
acid-modified pelyolefin 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 aqueous releasing agent composition. With the use
of such a method, 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 final

performance of the final product.

RELATED DOCUMENTS
PATENT DOCUMENTS
25 [coGc8l
Patent Document 1: Japanese Laid-Open Patent Publication No.

Heil (1989)-288408



4 Pat ent Docunent 2: Japanese Lai d-Open Patent Publication No.

2007- 153979 Pat ent Docunent 3: Japanese Lai d- Open Patent
Publ i cati on No. 2008-248015 5Patent Docuhent 4: Japanese Lai d- Open
Pat ent Publication No. 2008-13727 Pat ent Docunent 5: Japanese

Lai d- Open Patent Publication No. Hei 9(1997)-77890 10 DI SCLOSURE OF

THE | NVENTI G\t fogndlocunetipwey efapageass didiglt@parheé®atedindlwdghyication No.
described in Patent Docunent 1, it is described that the stick

t enper at w611 2%’ Bbt ai ned resin pellets is 5 to 25 degrees

centigrade t.hough 15 anti-Dpl ocki ng perforpance of resin llets is

i mproved. T?FL@Q?QL%IPQ%W&%tﬁr éfarﬁéafrber“'\ge 65 T SR ra e vﬁ’r&gﬁ‘catlon Fo.
perfectl yzdﬂ'ﬁyfﬁ@gol ocking of pellets. H gher stick tenperature make
it easy handli‘hg because the tenperature condition during storage of

pellets is jat rdi 1L tthe 1 ol-nqy. A0
Docurrtgnt 1, aﬂlsaltt%\rﬂatge%giumr%&g:?nﬂper%%a{nsé%e&zé?%o controer}q;eﬂo‘%l%rtéloﬁr é\]o‘
to equal dgpdri4esp than roomtenperature (approxi mately 25 degrees

centigrade). Therefore, in summer when a tenperature increases, there

i's a probl emaferaC QYdUG I PCkiNG: isd esd -peldetim @gal pdd1dd& ion No.
storage tenperature is not controlled 25 by an air conditioner or the
| i ke, andigies grd9i-+yaemocess before use is required. [0010]

10 DISCLOSURE OF THE INVENTION

[0009]

However, according to the technology described in Patent
Document 1, it is described that the stick temperature of the
obtained resin pellets is 5 to 25 degrees centigrade although

15 anti-blocking performance of resin pellets is improved. The stick
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
peliets 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 is reguired.

[0010]



5 When a vol atile conmponent resulting fromunreacted raw materi al
nmononer or deconposition product is contained in resin pellets, the
vol ati |l e conponent needs to be purged (réhnved). As one exanpl e of
this purge operation, the resin pellets are exposed to a stream5 of
air or inert gas. In this case, if the tenperature of the stream is
i ncreased or & erplertatisr ecaponkatr essnl peng drrdan sartarsednereasdgrial
the volatile content in the resin pellets is easily escaped and the
pur ge ti MBIOFSMEEYS Is KEOBRES L HiGRe PeirduGT tife cOdRtineshtin resdyy pellets,
tenperature is equal to or less than roomtenperature, 10 the
tonher at WEDS TALHEOe e Ben P e dAB8 PO That SR usi Alpane ergmple
shoul d be treated at a | ow tenperature. Ther re, it is required

2 o5y £ Shlnch Lot P o irE R8T hig @ stream

several tens O%S LlJIF%e OOrpeSréarFelt |%
i ne...Th t . i |
o e b O Rt (e St uTES wnp One RS Bsica T e pils LB fi ot ream

is, a highgt %%%%%%‘éﬁeo%x%%%dit%%g'é%%m%r P &85 AN 18] itself is

possi bl e. [0011] Pat ent Docunent 2 requires a | arge-scal e process

in which EVArahgeepakhieChes adigecatbacked MY Hd MRS iduUdNg JdLe s easily
feeding of resin 20 pellets. This indicates that, attached EVA

m cropart eekepedr ene€asid yudetached isi tphy N6 atdraehi ower, in the event
m croparticles to pellets in a conmon nethod. As a solution to the
probl em EWAtniles gpardk céese aseuat tiachgdailrainy otri ess divanngodbmaemperature,
feeding. According to this nmethod, it is found that EVA

m cr opar t cbeesefbefrnfalrky dheachédmay tbe eadinirézeedf exdi tpstE®e resin
m ght be easily detached and bl ocking of pellets m ght occur in the
transport Bef-dAtanghenbeapge pProvesd &f el obetAgreranypert ebhe¢rohrre, it is
silo stora%e 6 step. Furthernore, the present inventors have

revi ewed ERAZIFECHBBVERRAL dens PdshiPErStPE AR Remedeat hredRadsapEdours

generall Y S, 49 S SSh,Aan J5.dedtces, GNLIgnade L e, SO s
limted. SEQQ%%L 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.
According to this method, it is found that EVA microparticles
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 after being transported from a silo storage



Al so, in the technol ogy described in Patent Docunent 3, there was a
probl em such that a resin powder |ayer to be applied on a

copol yneri zed pol yester resin was eaS|Iy detached. [0013] 10Also, in

t he technol ogy described in Patent Docunent 4, there was a probl em

such that an enul sion polynmer latex and a hardened tallow fatty acid
attached £8<pol yHEENpARPT el eBhGuereseasi 1yvartathddve DeT4¢wed this method
15Furthernnre in the technol og % described in Patent Docunment 5

there was2g p?ébﬁeﬁ?§ﬁéﬁ t RRE ACiekeheTRgrafene veApemeAt yeafrally equal

aci d-nodi fi ed olefl c r and the |jke were heat-nelted, so
that resi {ﬁoloa?/i C?%Irr%?%cle%éﬁréfjr%& (PE WeRe TPOREdE B Tafatent

resin basge materja and e ayers used.to, each o

Sor0015; o8 %%%%#d#hgfy, eh 28 R B GbcotiobertHofLbRb BNt Ranur T ted.
techngl ogi es;ypi # gklng of resin pellets may not be fully suppressed,
and the storgge tenperature of resin pellets was limted. [0016]

25The presenﬁléaVeﬂﬁ'ﬁHbfEE%H%%ﬁbé?“&HHHﬂfﬂHHj'ﬂ1@éﬂﬁﬂtobokﬂ%eﬁQ°§e there

ci rcunstances, and an object of thHe present invention is to provide a

resin pel{gs whpebppeRvents €phachnestiffpbhgepl ChOBAr tbChESapPlied on a
copolymerized polyester resin was easily detached.

[0013]

10 Also, in the technology described in Patent Document 4, there
was a problem such that an emulsion polymer latex and a hardened
tallow fatty acid attached to polymer particles were easily
detached.

[0014]

15 Furthermore, in the technology described in Patent Document 5,
there was a problem such that a releasing ageni component, an
acid-modified polyolefin copolymer and the like were heat-melted,
sc 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 zbove
circumstances, and an object of the present invention is to provide

a resin pellet which prevents detachment of the microparticles to



7 be covered on the resin base material and effectively suppresses

bl ocking of resin pellets, and a nmethod for producing the resin

pel l et. [0017] 5According to the present invention, there is provided

a resin pellet having a resin base material and a plurality of

m croparticles enbedded in the resin base material, wherein the

surface ofta Weviegsich dbasbenaeeinabast nhkeresi repeld¢iedsi colveratbpresses
with the plurality of mcroparticles. 10[0018] According to the
present i &N dtherein RAlkletFrodted ATEIHDEFoPHrdtidihd e resin
resin pellet including a step of preparing a resin base material and

a step of R ing a plurality of mcroparticles in the resin base
material, in @%ﬁjﬁ’ in the step 15 of enbedding a plurality of
nicroparticlé iMm-“the resin base nmaterial, the surface of the resin

base materi al, | i.th_th urality.of mcroparticles, 019] .
Accorg?ng to Cﬁ§r§§§'e§? ?h%e %?gﬁgkalﬁVﬁbﬁ ?Pyn% °2 ﬁ?d?%%%}?%gl%s esin
are enbed i Lesin has teri t f f. esin
base nmat e?)i%gllei%sthtc%grvlg%z& W t h%t %Sene]r g?&[%ltc%lc%}sé% rﬁlq%agllv\%em%

concavi ty rang el ahddRded d RHh& s ags Ofndhe 18T RReld &1 che
whi | e preventing detachnment of m croparticles fromthe resin base

material . shegercd Bgl Yhet hes 25 19048 acitriea off kesl Repehl pES18BYiY&overed
decreased, and bl ocking may be effectively suppressed. By selecting a

mat eri al Wavingha sdfirediing toAperadap=a-torclgl ting point hi gher than
that of the resin constituting the resin base material as

m croparticl é901BHe resin base material to be a core such as a

core-shell structure nmay be protected even at a tenperature higher

t han t he sof Rerbrginenper &hgr @refseiie inesint ipase there is also provided a

methed 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
16 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.
{0019]
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 is covered with the
microparticles. In this way, concavity and convexity are formed
in the surface of the resin pellet while preventing detachment of
microparticles from the resin base material. Accordingly, the
25 contact area of resin pellets may be decreased, and blocking may
be effectively suppressed.

By selecting a material having a softening temperature or



5 material. [0020] According to the present invention, blocking of
resin pellets is effectively suppressed. That is, blocking of resin
pellets is effectively controlled even tfough resin pellets are
stored or 10 preserved at a high tenperature. [0021] As anot her
effect in a preferred aspect, anti-adhesive mcroparticles to be
appl i ed omel Réngupd e hofohare thasi Phage aeerealnarensivit weiee hde resin
even though they are transported by air 15 in the pipe. [0022] As
still anogﬂ§? %@F%E%als%d%lqufpwr%%s Eeh xt?eﬁﬂdhb@(fea@naaewlgﬁ to be a
tenperature, the volatlle con?ggfnt contained in the resin pel

r

may be r eBYBdSPRD a®Shor FOper BfSFFH%tuﬁﬁcﬁﬁalH@I?rOEGCFﬁ@ FVﬁﬁ at a
until the_resin_pellets  havi vol at.i |l e co onent _in nt
ore shi ppEREDBETP AR BAnMHR SPrG o B ETTRT IV Es Cpr By o ih base
When the MQ%@EE&% conponent is renoved before the nolding process,

the tine required for drying and nolding after receiving resin

pellets is sp@@igped and a cycle fromthe step 25 of receiving of
resins to the step of nolding is inproved. BRI EF DESCRI PTI ON OF THE

DRAW NGS 9 é@@@§é1ng to the present invention, blocking of resin peliets
is effectively suppressed. That is, blocking of resin pellets is
effectively controlled even though resin pellets are stored or

100 preserved at a high temperature.

[0021]

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.

(00221

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



The above and ot her objects, advantages and features of the present
invention wll be nore apparent fromthe follow ng description of
certain preferred enbodi nents taken in céhjunction 5wth the
acconpanyi ng drawings. [0024] Fig. 1 is a viewillustrating the
results of Exanple. Fig. 2 is a viewillustrating the results of
Exanpl e. Figl0§2ﬁ§ an exanpl e of a device used for the production of

resin 10 pellets according to the enbodi nent. Fig. 4 is an
exanpl e OP a&ggvﬁ &VGEs Q% OFDEfre OPPEG Sy i GRVEP tAESISn 398l Ifepsures of the

di h nmbodi t. .DESCRI PTI ON OF ENVBQODI NTS. 15 5] .
B bod moaPresEnt ST TR P e bk FoE T l&i @%M-fLﬂ?OﬂEO]w:Lng
f 1 . T i et of.this. .
Eod: mopeper 1B tdAbR A0 e Yo il d BELATHALARR! 8keRlid Uohjunction

nicropgrtMgggst%gbgggggghgygg  83kAR@se material. In this resin

pellet, the surface of the'resin base material is covered with a
plurality of [gpengparticles. [0027] The aforenentioned mcroparticles
are dispersed in a liquid

Fig. 1 is a view illustrating the results of Example.

Fig. 2 is a view illustrating the results of Example.

Fig. 3 is an example of a device used for the production of resin
10 pellets according to the embodiment.

Fig. 4 is an example of a device used for the production of resin

peilets according to the embodiment.

DESCRIPTICN OF EMBODIMENTS
15 [0025]
Embodiments of the present invention will be illustrated with
reference to the drawings below.
[0026]
The resin pellet of this embodiment has a resin base material
20 and a plurality of microparticles embedded in the resin base
material. In 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 liguid
25 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.



25 along with the resin base material keeping the original shape with
at least its surface in a softened state. In this way, the

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

adhesi veness, mcroparticles are brought into contact with the resin
base nat et} afrRdtHAREY M 2% opaRd i 2% ¢31 psepddt bohdedevhilbhe ¢esinabhbietle
material, and the resin base material can maintain the 5 original

shape al t HORGHL BN eAst M FECREFF hekedf 2 ¥ hiebFRedRt pbREC nedRERGF yith the

oftened. Therefore, croparticles may al so be enbedded.in the resin
base mat FTaH N YA RGHET T I L 42 AWDET AR LT BOPAT WS LS P Er bpar PPEfied o gthe
not softened.Ibnag:siétler;;ttalrl.y,3 in th%ﬁ enbodiqﬁgt "sof t.eni ng" does, not h
include a state Thn wWhic ?hé ?Egi ior%%%%_ ?%ﬁq ?%%9_ eﬁaéﬁEﬁln €
that the shape.of (he.Lesimbage fmierial Lg.noh Friotained, [00281p. ..
The resin basé nmateri IS a particle. s shape nay be  sphertcal  or

oval - sphey . - Thes p. i di s, not. Lim : 1 i
e o e et h o edel el o ng Teehy re T T tetar o s e

and the nBisbe &AM Yile t O HiiMadbefaidri S 204 0nda g handhi Adrperature
properties are excellent, the tinme for purging the volatile content

i s al so shorienad benaise wfcllay ga s woftaee fakead.andnaigkhead1gndin this
dense mcroparticle layer which is not relatively 20 easily detached

may be formeddionetthe "swiftand ng"0828% not Theluee A drage atwiieh the resin
exhibits an effect of this enbodi nrent nore remarkably when an

anor plfoushage Irovker st al ¢ imel tddrswoph ashdc tlesi shageusEdthe resin base

"Lowcrystalline" nentioned herein refers to the
material is not maintained.

[0028]

The resin basematerial is a particle. Its shape may be spherical
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 to 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

256 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



25 degree of crystallinity determ ned by differential scanning
calorinmeter (DSC) of equal to or less than 30% preferably equal to

or less than 20% and particularly preferébly equal to or less 11

than 10% The nol ecul ar wei ght of the thernoplastic resin may be good

as long as it is a nolecular weight enough to maintain_ its shape in a

pel | et forfd@ndOfar dTe® By kbt ittt odndbet thermpplagkaapresin.may be
to 1,000 g/ 10 mn, preferably 0.1 tqQ 500 g/10 mn, 5 and particularly
pr ef er abl )ggoé’ds A0 190 GFLG Tl itn MOERUGE ¢ IR TR e @gdnte il its
K6924-2, 190 degrees centigrade, oad of 2,160 ... 0030] en,_a,

ther mopl aStrES £B1 1 BEet T L6 SoPrennAGc B S el GUFest -18n0 Lt Ls, for
sof t eni ng int,. JI.S.K7206) -of t.0 or__l ess than eqgr. .
centigr adee%%pn%elfeér gblly%éqgéle%too%glrﬁ: &8st I?é:neefsbe&a eg}’r eog'gL %é‘?mt@é’? el,O mLn,

furtheg p%ﬁ@e@%&c%%@ly} r%rfelr%%ﬁ_g{ g)gg,ar%% %%ﬁﬁﬁ& ' glf@dc%%agsgdof the -

particul ar qual to or ss than roomtenperature, t

I's, 25 degreestLofti-adgr5%dad. s t RG0rEsd FebasenBIRLIR], 490ad of 2,160
exhibits an effect of the present invention nore renmarkably. The

| oner sof ygning tenperature is, the lower the stick tenperature is.
Therefore, cooling is required for storage, the purge gas tenperature
is also | owerfed3and the purge tine tends to be |ong. Thus,
i nprovenent effects of base material having the | ower 20 softening
t enper at ur e #Hhengr cakemop[l@@3ik resBpaeivfincad lspf ttdre riresenpbaseure (Vicat
material may be a copolyner of an ethyl ene nononmer and a pol ar
monomé? sePEceadnpr omivitny 19 IEc &7al0é,) Wit Iepluaderyd atre lestshydhaac Bl alegrees
butyl acrylate, methyl 25 nmethacrylate and_glycidyl methacrylate. In
addi tion Fﬁ@?égéﬁdﬁm3%¥%§$§%Qléﬁ%¥%ﬁhﬁodﬁ%éﬁﬁﬁe¥h%%é¥)ﬁ@gée@§¢6¥Vh@grader
of ethylene and a-ol efin _havin to 10 carbon atons (e.g. an
ethyle%e- P& pgngreffrably equal to or aess than 30(deé%ees centigrade,
and particularly equal to or less than standard room temperature,
that is, 25 degrees centigrade is used, the resin base material
15 exhibits an effect of 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 pelar monomer selected from vinyl acetate,
methyl acrylate, ethyl acrylate, butyl acrylate, methyl

25 methacrylate and glycidyl methacrylate. 1In 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



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

copol ymer and an et hyl ene-1-octene copol yner having ethyl ene as anmain
conponent) exhi biting anorphous or Iom#é?&stalline behavior, or a

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

pr opyl eneSePRYYBAE: cBPoEyREBLSNE propyERAeCPPBUYEAE, caPob Bl enndl rthexene
i ke havinngigﬁ%lene as anmj n_conponent) exhi biting anor phous or

| ow crysté& Eh3Dfof? Fa)YbE Gsed CHRRBI ROPCAHBFPhDAY I NFe@hlY{fRE 2

th [ ti K i t red by DSC. 10 "L talline" X

that "the RaI G BRERERE) R by AT ARA A Y e hr e PG P SR REL T,
K i . 309 t.Q th hi bi t th

pecl 12 egun 2o0r |25 Lo 0% 55, PS8 L6 LA UL 18,1 e

pref ersabl y, appli¢deto 4P @Dofé?XﬁeﬂgﬁPﬁ aj EB“?UEEa?8£M”§£oﬁQagei§ 85
pol ar bly

copol yner of ethylene and a po mononer, and may fUrther "prefér

be an et hyl&pe: ¥hByLtRGELRE G- GAPOIYIET .2 b JRI1SreASe L AR NNEPRAVERL and
of vinyl acetate in the ethylene-vinyl acetate copolyner is

i ncr easedthé he xéegaeengfpraapisitald bBid eaRdebBo80ht PRIXME KAQ ing amorphous
tenperature are | owered, and the stick tenperature tends to be

| oner ed asrwebh-cinscaskind lashethyteneayi byl uaset at Reeapnl yMeBhorphous™
havi ng the content of vinyl acetate exceeding 40 mass % and et hyl ene

of | ess thamns60thabstle thetinyspastknestnoy peakursdnby DBServed on

the basis of DSC, thus exhibiting anorphous. In case of an 25

et hylléne- Vi oyt charetat bigopdaans that nhetiel tong afalof sviayhd duesCe and
of equal to or nore than 20 mass % and equal to or |ess than 50 nass

% prefer@ty Bo°t3red haksophnthpaperkulareguad te cr3lesp RA3s 39% as
an effect _of this enbodinent is remarkably exhibited; therefore, it

i's prefer%%W%?rfgog%]tﬁ%%er%§?hb55%%gnﬁ BriariByR B&2produced by

pol yreri zat i E@O%gccordi ng to a known nethod in conbination with the
above nononers. 034]

The resin base material is particularly preferably applied to

156 an ethylene-polar monomer polymer that is a copolymer of ethylene
and a polar monomer, and may further preferably be an
ethylene-vinyl acetate copolymer. 1In 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
of 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



For exanple, the resin base material conposed of an ethylene-vinyl
acetate copol yner can be produced by usrng a radical polynerization

nmet hod, an enul si on pol yneri zation met hod”or a 10 sol ution
polynerization met hod. [ 0035] The m croparticles preferably

contain a resin conponent, are nore preferably conposed of a resin
conponent 285 &% 13- cBRPBAERET eﬁdtfar% P P FrERS B erser%eﬂayrlaﬁ%@b@éﬁm@rlted
aresinc %3& 15 Further re, mcroparticles maybe organic acid
(salt) po%@@F 5 ras Todis ‘e, or inorganic conpound powder
such as silirr‘(ézl[%,O éﬁlc or the | i ke. [0036] The mcroparticles in this
enbodi nment Q di spersed in water. 20 The average particle size of

m croparticl gg propgt| ¥>a\é%r 'm%%g,(}q.%%n%'a gb%n pt_r:% er o lbérf ﬂ?qsmt 68!t ion

base material to be cove

aver agg p%taoeden@l 8 ﬁmg%%t ﬂlarde ebmbgngrlbﬁﬁﬁm@@%m?A%ghogers.

particularly equal” to or less ecause e surface o
resin base nqb@@qg 25 can be densely covered Wi th mcroparticles.
[0037] One of preferred aspects is that the shore hardness of 14

m croparticl esr( $k8nis12]5 threedlsa npeRely alai-ent ianglRimHd dewees,
needl e penetration speed: 0.8 ram sec) is higher than the shore

har dness efthtyliencesiimylasectat erdadol@pacthhcad by odukeddb§ ferienrce radical
(AHS=HS2- HS1) between t he shore hardness (HS2) of the
polymerization method, an emulsion polymerization method or a

10 soluticn polymerization method.

[0035]

The microparticles preferably contain a resin component, are
more preferably composed of a resin component as a main component,
and are further preferably composed of a resin component.

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

[0036]

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.
However, it is preferable that the average particle size is
generally equal to or less than 20 um and particularly egual to
or less than 10 pm, because the surface of the resin base material

25 can be densely covered with microparticles.

[C0O37]

One of preferred aspects is that the shore hardness of



5 mcroparticles and the shore hardness (HS].) of the resin base
material may be 30 to 100 and preferably 50 to 90. [0038] When t he

m croparticles contain a resin corrponent4 the shape of m croparticles
may be truly spherlcal or oval -spherical. In an 10 extreme case, it

may be irregul arl gonal . However, when it is polygonal, for

exanpl e, Fh@rPP?€¥F6ﬁeﬁnﬂﬁI$rﬁJ3¥ﬁmﬁnQﬁﬁﬂe(ﬂeﬂﬁ¥§q&H@@ @@Qd@és9ﬁ|@ﬁgrees,
when mcro a&ilcles are transported in the and there is greater

ri sk of ca 5 B%F%Eﬁﬁ%h?no?pﬁﬁéroBa?tW@(é@cgvéﬁ FEEU@H thay Bpe shore
nbedded t.h t Th 15 th
TP D i D SR

Any resin Eﬁgpﬁg opstituting JI.C rticl y ood as
Hedof % \BF2t hat| FR

| ong as |t 'S pofy onoIe |ﬁ polyur € 20 is

capablge %Qﬁbggrmépggsggweh&ﬁgﬁare%akangégagh@ Ofop%ﬂg %éﬂlerkfege

in water wt e use of a dispersion aid Y surfac

i ke. Them5€étnapeh£9tﬁel@ow@bC@obhgnaeﬁfgfgééslyasgrtg ohS covered
with mcroparticles of the present invention are used for known el t

mol di ng or ppygegjnolding as it is. 25 Therefore, it is preferable

that the resin conponent constituting the mcroparticles is selected
fromresin componenr siefkophetsanesotostaihal rbeinhhechpensnp) astd Ghape of
resin constituting the resin base 15 material, because there can be

no ri sk ofhidaomgrngchpesfoapepeetofila seseredabbpecovhd-bphavided.t hah an
is the resin base material, or an effect on the physical properties

due t¥ thexpregencesef 1hean drogamdaaledonpoiagoredn béogenerel Wedn it
to a mnimum 5[0049& For exanple, when the resin conponent of the
resin basts ReefGAI2] s T9F 8ERYPERe %%$¢ﬁ@#ﬂnéﬁ1@nﬁw the pergHefalippf the
be used as, th resin E,rrglonent contained in mcr Eartlcles In this

way, an ¢?+%% SiPTGTe PPAYSTRED IR e 6iS EXE FERNAPBAERI MR dfieaPipe,

may be n1nlén€%ere is greater risk of causing detachment of microparticles
even though they are embedded in the resin base material. Thus,
15 the shape is preferably truly spherical or oval-spherical without
having a corner.
[0032]
Any resin component constituting the microparticles may be good
as long as it is polyester, polyolefin, polyurethane or the like,
20 is capable of being dispersed in water, or is capable of being
dispersed in water with the use of a dispersion aid such as a
surfactant or the iike. 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



10 O course, if mcroparticles are used as a resin additive such as
silica, silica my be used as it is. Inthis way, it is also possible

to exhibit an effect of preventing bIockFﬁg in a state that resin
pellets are strongly covered with silica or an effect as a slipping

agent in a filmafter nelt nolding. 15[0041] Further, as another
exanpl e, M4 igtlef &eaFIUE S hBET&nCRE MR éife Wity PLadenagéngopor fpepange of
the mcroparticles is used when the resin conponent of the resin base

material 1% 985 T&ERY PEAEST Ry PacuHied ddidt yitet NBeE8EdR BASRIPeRI ML OF
t he physi cal roperties qgf the resin base materi.al be

i 1 yed SPTIRE ESRHy REhc A 1Y St btk R St o (4 IMREIaReS Of the
m croparticles in.t.hi.s case may .be selected . a ol yners. havi ng

t he shorelnﬁg(r}(? é—’lsq:st )C%\/I\%ﬁoc |ts Grﬁngr?eer %nécnr%gecgﬁ%r eayﬁnalrndlﬁneus%'

(HS] .) gof thg @tayl ene-vinyl acetate copol ynmer of the resin base

mat eri al by 8 25°to 100 and preferably 50 to 90 as af orenenti oned.

The shore hardRessahg1 d8SAd:Pedel Pe & RTRMINGA! 8F0G Of-LATHLE QBN ri a1
so that it is easy to select an appropriate product. Although there

is 16 a Jarhatdtyyidhd be1¢ertenin fnviiie B6eLALS dy bReused as the resin
et hyl ene-vinyl acetate copol yner depending on the polynerization

met hod andopgloyrerd zehited nappanatusropaet 0f1psef ent et iaspaet, SahSethétt on
the content of vinyl acetate is generally equal to or |ess than 20

mass % 5 tamdppyelierdlpyomeuial et @ fothanres irhhash massr 4 amdyt besntiiami zed.
20 mass % because an effect of this enbodinent is remarkably

exhi bilb ed OfHowEvee, themkindraftinéeethys eresdiasyla acetat eddopovgneuch as
constituting the microparticles is determ ned based on the relative

rel at i ons@itp lerhSthecemi BRa1SAHYS Hedat drcbpdf yiet, 10 is also possible
constituting tge resin bgge material, so that a copolynmer with the )
content of-VPHPFPACeRt 8T 0FChi YhRTIHRIN 1Y MiQChithy PTaPs8tBEeukRYt i Fesin
sonme cases. .[;0042] One_of eferred as ts.js that the_degree of .. .
cryotall i B ao = a R bl FENF D iPERent L EShell el T i The'® 3 slipping
m croparti t K- I I t t he degree of
crystalliﬁ%%@ﬁig¥5Egﬁﬁéﬁgéﬁgﬁ%in%%%g§%§%¥ﬁg%hstituting the resin base
materhgl by thggtqrays. Specifically, it is preferable that the

di fference (La=a2-al) in the degrees of crystallinity is 15 to 35%

and pref er ably 20etrg 30%ar2d hecausedine qualid Yofrd e Tesinhpeld et s

is less adversely influenced by a target final product of this

enbodi nenethilemshacuilaraosizph @fpdhgndesh comonendpLonstiésiti Noused
the mcroparticles is, for exanple, 10 to 500 g/10 mn, preferably 50

to 300 g/ ¥Bem rrhandesnt icmamantpreef ertebl ne 400 YasS0kigéADa In hs 2&ni n
ternms of the nelt flowrate (JI'S K6924-2, 190 degrees centigrade, a

| oad of 2etbylgpne-vinyl 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 (HMS;} 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



[0043] 17 One or preferred aspects is that the Vicat softening
point (T2) of the resin conmponent constituting the mcroparticles is

hi gher than the Vicat softening point (ﬁ@) of the resin 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 degr ees? &N &t etie, ipi-fefaBl gnequhl viy bragedied & Ranthe eelyybere-vinyl
centigrade, and nore preferably equal to or nore than 15 degrees

centigr adRCe T derit e fﬂyervx%%ﬁ’ielﬁ%ngf %’att]%%fﬁ’%%ﬁﬁ‘@rbéﬁ%oﬁl sm%*alih‘a?l f’t‘%d

| th t he. | | t of d 10 dit
R A A e A e

softenin o) be cal culated with t e use_ of_ the asur ene .
ower 11 a0 R IR AT SR ryesﬁﬁagotn%aﬁeﬂ%s%an%mass6r

constigt utdfg tr@%e@a%rlg/p \é%% t%soJ:?notl}EetﬁQH% ﬁn‘dﬂ% 0? (%\?162(5 ?rh's% 5,

base naterla t he tening poi nt can

anmount  ofy,d he, SOpL) YOBFe CONPRNGN s Wbl Dmihe £§”P@:B§£H£}§1§“é£§£l§£‘€§d
in the aforenentioned range, the resin pellets after being covered

Wi th nmcrigpasdd €) eshexbihd tot hend aL g8y 1 PHY ST LR *1 PEoRestE esopbl st
practically damagi ng the physical properties of the resin base

mat eri al .ca0044df ing Nextmiears®tihotdcios psoduct AgiAetesisepebhethof
this enbodi ment will be described. The production nethod of this

enbodi nentelacliwelese (d)iansihap witpreparebgy benesvinbasecaateei abpolymer
(2) a step of enbedding a plurality of mcroparticles in the resin

base 185 neewrsiaiubes (Fe aestiepbatedratigniahe sceshatpeldaaslyrfewith the
steps (2) and (3) herein nmay be continuously but separately carried

out, or mMSAPRINe&T Wédlyduﬁcﬁfia?ﬁeogdhaeg@whal{ @04Bpss S mMawElsa be used
Wil be described about the step (1) of preparing a resin base

mat eri al . l?\?%%ﬁc%ﬁs%%ilet-llke resin base material is available by

pur chasi ng Oﬂﬁ) connerC|aI products. In addition 5 thereto, a
pellet-like S|n base material which has been pelletized by a

comonl y kn% B%l ﬁf@fef@@&' %%telgﬂsngsp;rh%q:e‘%ﬁe@é/gf)&e B%egrystalllnlty (az)

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=az—ai;) 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
microparticles 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 load of 2,160 qg).

[0043]



[0046] Next, it will be described about the step (2) of enbedding a

10 plurali ty of mcroparticles in the re5| n base material. Herein,

there is used a dispersion obtained by di %per5| ng mcroparticles in a
liquid. As the I|qU|d water is preferably used, and the liquid may
contain a dispersion aid such as a surfactant or the like for the

pur pose of e @Fn@@f%é@@@ﬁﬂ’@%ﬁ difd thpspehsiGirat aviftianing odrt (T2)
the liquid fma contain an organl c solvent typified by al cohols such

as met handl}, &Y Na @ PRESAT k@onﬁ*ﬁétfuiténg\/\iéb@rm%%m@%’@acmstJfﬁ righer
enbodlrrent! ﬁta}ls bea ture of malnlégn_o d of water with

ot her co N9 POt h ret e FRMPREent

di spersio rabl excel t, and Jcr part cl es..may. .be

di sBersedQ:l n V\tlgltg’{tei v oa uni eosrlr%1 aan‘z’ffeorl'nc?erﬁry-L Peq 11y, theg

t he aqyeoys o) ear | r ) .2

manuf gctur eﬁb&%ﬁﬁ%suqm gl%Ii t[}(é .e\giéé@bsgggé&gﬂl Qnt Y b%/e equal

further b%kn%rdh§96r§ﬁgn'§'d%&fges-ggﬁﬂi FisS€ %%%Erg%ﬁgﬁ qB%l to or more

Cheni pear| divided by the resin 19 conponent’ onstl tut

di sper sed tHa61 Qpakkiyekes ccandqgt-heee ang ﬁ@@é'ﬁk&@ékﬂbfysgﬁu§§ E@'@Mnore
conposed of ethyl ene-a-olefin copolyner elastonmer, Mseries mainly

conposed ahapol yeldyanecedtsgrias. ”&h&hﬂe&&@ﬂQ@de@énQﬂmaVlcat softening
et hyl ene-vinyl acetate copolyner, S5 or SA series nmainly conposed of

an i ononmepoeisanidi®esera ksonat les < ahpasede dfoWeond tml ecatdt ar maesghing device
(max)1go|zgi?{LeggzggtpO|yp&gPyLGHE. th £ numb the diff
possible to measure e exact number, e difference
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 contreolled 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 continuocusly but separately carried out,

or may be carried out at the same time.



Wien the resin base material is an anorphous or |owcrystalline

et hyl ene-a-ol efin copol yner, the dispersion is selected from 10
Chemipear| A series; in case of polyethyl®ene, the dispersion is

sel ected from Chem pearl Mseries; and in case of an ethyl ene-vinyl
acetate copolgner, the dispersion is selected from Chem pearl V

series, whichV@t®l preferable conbinations. Wen the Vicat softening
point is used as a guideline for 15 selection, they can be exam ned

by using a cht&afg bf thel conpfEr @bt tandiec6iEPnéd) depeRGFRFTHAT &
the Vicat softenin oint of the resin base.material. For exampl e, )
the Vi catx%%Wekﬁ?%% ‘E%F%%l%%- ALDOL YRGB! oG LRS- LEkE | HRaYR, PERatIgFerial

A400 is 55 degr.ees .centigrade, that of 00 is 75 deqgrees, centigrade
that of SO0 0 L o0 AT SUE S uTh PERaRs o PRI U SRIBBULS 555 Jdeprasbion
centl gradey a0d, 1 hat 01 4200 ks 40 dR0Lees ﬁEPé'Qéfdﬁhiégoﬁgé been
Commonly USéd ™ i1s" a d?sper5|on in I'ch nlcroparflc es are dispersed

in the range: of ; 10419, 20 JeRfy U@l Bk Qmitat RLnu¥hen; 25 th
concentrZQ?on of t%é&%isper3|5h3{sningkggsgg; the 8o utFonnéigggg?fﬁ nay
is increasgdysand handling properties and uniformdispersibility tend

to be lost. Thus, mcroparticles are contained 20 preferably in the
range of 20 {@od) mass % and particularly nore preferably in the

range of 30 to 40 mass % [0050] The thus-prepared dispersion and the
resin base mider) alt atell be described about the step (2) of embedding a

10 plurality of microparticles in the resin base material. Herein,
there is used a dispersion obtained by dispersing microparticles
in a liquid. As the liquid, water is preferably used, and the liquid
may contain a dispersion aid such as a surfactant or the like for
the purpose of enhancing dispersibility and dispersion stability.

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

[0047]

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 aquecus dispersion, Chemipearl {(registered trademark)

25 manufactured by Mitsui Chemicals, Inc. may be used as it 1s, or
by further being dispersed in water.

There are several brands of Chemipearl divided by the resin



5 m xed. As the m xing amount, the anpbunt of the dispersion is 0.001

to 20 tines, and preferably 0.1 to 10 tines of the total weight, when
the total weight of the resin base materital is 100. [ 0051]

Subsequently, a m xture of the dispersion and the resin base 10

material is exposed to warmw nd of air or inert gas, (far) infrared
rays or tKeMHRENQRENAEAEBEINTHO G eacPrgSECperaeRaeticlaf glierd thane are
the softening tenperature of the resin base material, and when the

resin basERfteriA1l% A [RIFHMAITE % FEFRSISS 1T dsieng 1ol

| ower than its nelti oi nt. When an ethyl ene-vinyl 15 acetate
_copolynerq99%1¥35”é§q%ﬁ qm&ﬁ'anﬁgélﬁﬁt@?¥ﬁfyaﬂﬂm %?6p%ff??%¥§ﬁh¥}ﬁ9e' v
m xture mayhe heated.such that the te rajure of the resin pel

el T (e el S PPRACES 8 tReTphr | ercT Enplt ir ey S,
80 degkee tigr t 0] q?grees C i grade, .
fluidi éed%brg?%drs%éﬁﬁ%%a H\?ﬂq%rlg{ iecfnogf{pggy%jr %%Zda%a%qnn r arr’ec?ndf%r&oﬁeﬁﬁmly

like may bensedd ¢ healidd e £his ?(rwa>$)h§>tcisl§{ée1€fﬁ§lré§eet

resin base material iIs softened, and the m cropa edded
in the regiglRaspymierial. [0052] As one aspect of the method of
m xi ng the resin base material 25 and the dispersion, the resin base

materi al maywhenaddedrd©irt e sd speesian heatredmbRpadvanee Bhd-destalline
m xture may be stirred. In this case, the tenperature of the

di sper si orthy leingher dllesi i hepdnsof,t enienglitsgrgeriairuries ofe tdet g sitom
base material, and when the resin base material is a crystalline
t her mdpl aShiepipesinl, A tschdemresn owse tdfapdltystintitdng poistdispersion is
Specifically, the tenperature is properly selected by the conbination
of the selected from Chemipearl M series; and in case of an ethylene-vinyl
acetate copolymer, the dispersion is selected from 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 AlOO0 is 60 degrees centigrade, that of A400 is 55 degrees
centigrade, that of M200 is 75 degrees centigrade, that of S100
20 is 60 degrees centigrade, that of SAI00 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
256 the concentration c¢f the dispersion is increased, the solution

viscosity is increased, and handling properties and uniform

dispersibility tend to be lost. Thus, microparticles are contained



5 softening tenperature of the resin conponent constituting the resin
base material and the softening tenperature of the resin conmponent in

t he di spersion. For exanple, in case of 4he ethyl ene-pol ar nononer

copol ymer such as an ethyl ene-vinyl acetate copolyner, it nay be 35

to 80 degrees centigrade, and preferably 10 40 to 70 degrees

cent i gr adereSuchbhanirertlis maorge pifefr bl ®0 becaude thel partaceleflyhmore
resin base material may be softened w thout agglonerating the

di sper si onre 5l ¢rbpakhe cresgaref e3@i ty &fbedded®on the resin base
material. The dispersionis 1 to 20 tinmes and preferably 2 to 10

tines, based[(b%(fﬁe total weight of 15 the resin base material. As
anot her aspect of the nethod of. m xing the resin base terial and

the di spersi%h‘? tHet T bed a hE Fot P hc? Udi g t Fat LT ne? 8 SPet e bl are

IS su%plied | i ke..a rotat.ional flow, al n% t he %I%EF I%I of the

cont aicner™THT9" t A8 FaSTH Hakh AMRFEFT at Mo AR it YRSt =iThés 0+ 001
d th in ha - ! _ _
Min eachiatitr ed Al B A e a e BT sh R o EaT Al ane,

i ncl udi ng i datefbe.ges] “w@ﬁ&ﬁt”?fe%@' r@é‘f.’nh@&s?ilﬁ SLELODN BL€yp0,

supplied in the same directifon [1ke a rotationa ow al ong the side
wal | of a cyldgwirj cal -shaped 25 or triangular cone-shaped contai ner
at the sanme tine, and the resin base material and the dispersion are

come into conimsdqudddl gach wikelire @2 the ASiépdtBesn aned hehc aspech, base
there may be a nethod including that the dispersion is sprayed into

t he ri®@si mdasel aatier eabopedsentrairm wirved cdndarner ineirnggas sprfayer inéndred
the resin base material and the dispersion are conme into contact with
each ot herayS/Agedrtti Ag- ke tanes diepgtasods Thei beepangi teapemayube is higher
attached on the resin base material with a =all anmount of the

di spersi ofd® Whe epbedUeay VHEPEEHEIER SfekBe otRsin bgeglndtebial egd when
than the equival ent, preferably 0.001 to 0.5 tinmes_and further ) ,
pr ef er abl Y9 . PR k@ﬁe faRE s ed 6n CrHE tedtdnenenGhinoBE ashd Cr E8PAT, 1€

base 10 materal, bject of th t,] ' be .
achi ovod DERICht BT g t1 nbt P HEF LAt Lar PHAY al SBPBE ShoPLBRGACTRAZY!

iS;V: ﬁlg5f a\[/%%%%@e LG0T MG ¥ eWPQLOL S, Of +f e, RLOGUEL LY LY, DY eNgL gy
microparticles, the mixture may be heated such that the temperature
of 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. In this
manner, the surface of the resin base material is softened, and

the microparticies are embeddsd in the resin base material.

[0052]

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

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

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



15M croparticles collide against the surface of the softened resin
base material by dispersing nlcropartlcles and the softened resin
base material in the |iquid as descri bed?above, and then the surface
of the resin base material having the viscosity fromsoftening is
pushed bym croparticles. In this way, mcroparticles are enbedded 20
in the resPitsadagmitaegietuTike oduithgcaesfint e seegianeydsd ,mamnel vakeni $he
in a softened state so that the VISCOSII{ i s enhanced, and . _
m cropar t FEP&S Qﬁéeeﬁﬁéﬁéééllﬁstﬁecééﬁﬁ dilrectihermprdmsithe secfldce it
of the resin base_materi Therefore, detachment of nlcropartlcles
fromthe §§Pﬁeﬁaégwﬁ§téﬁﬁgllt§ ?@6&%@@5@81n?5[0§?EF1 lc@&léddlﬁﬁon
in the af%renentloned varlous thog gr%e iis also use a net

SOk ga

whi ch the “PEEPRBHEE it 8FFR olSe e ICeTPAPE &&%% nt
contacf w Et%%ﬁﬁ OEQE%EBBE? ”Eﬁcetc%%p%% re w to%%%‘t *&%ats'qi%uglng the

mcropartlc es ar resin ase terlal SIITD

SUbStant'?Esﬁﬁeﬂgs@dﬂg§bggagraﬁa'@Eesgb%geRQnga%% G ARAL! g&!%@ sin

enbedded in t resi n base mat eri al ne time

using thechgabnkbAtt A dh¥i BYspLeRibA . be reentinueusl v scartised Qutne
This nethod I's suitably appliéd particularly to m ¢roparticles

exhi bi ti ngtayeana-pbi ghtneehest veRRISmlr FREARs herder ¢t e &-vIdPbalcetate
10Next, it wll be described about the step (3) of drying resin

pellets. copbiiyihbrs efbadyneat3sthe gEsidypadld eleh timyrdue dramed patef@rably

tenperature in which the resin base material conponent is softened

but the niériopdftdedececomporidntrade .nGucdoibhened, i amdreéryrafebyblie because
the surface of the resin base material may be softened without
agglomerating the dispersion, and microparticles are easily
embedded on the resin base material. The dispersion is 1 to 20
times and preferably 2 to 10 times, based on the ftotal weight of

15 the resin base material.

As another aspect of the method of mixing the resin base material
and the dispersion, there may be a method including that the
dispersion is supplied like a rotatiocnal flow along the side wall
of the container into 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 ancther aspect, there may be a method including that the resin
base material and the dispersion are supplied in the same direction
like a rotational flow along the side wall of a c¢ylindrical-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.



15 using warmwi nd or (far) infrared rays or the |like nmay be adopted.

In case of warmw nd, air is used. Wien an organi c solvent such as

al cohol is used in the step of enmbeddi ng?mi croparticles, inert gas

such as nitrogen or the like is preferably used. In this manner, the

m croparticles enbedded in the resin base material are nore 20 firmy
adsor bed and®$ ifvadiar ehethesi aspase, ndtand gloy be a@whiled énchwhdanghiehat
di spersion is used, the |iquid acconpanying microparticles may al so .
be renpvethe digReihithore SPiravesséntRathe heeyEsitr e tradadi Breanat in
m croparticles are come i.nto contact with each other at nornmal, 25

t enper at ur&e i P RFOMEHESt PobREP ¥R Bp, 2T EPGpEPPIRIRRS GfP4EHéd ogNd the

t he surfgge of the resin base,npterial in a,point dheﬁion state are
firnty adlbPBRRSHo TFRedoBn LRES reehh bhsthat6FFal Oh%a-  when

resin pellet re,stored under t condi t.i on_aof .. .f qr__exanpl.e,
{enperhtur o STCoE 05 U E Sty ns T oRE rrelestan bEoaBraeuge on
degrees c i r I 4 S r i {.l-0 : -

m cr opart?@% e%g%?rg %)%% W%%#gﬁaw;ﬁgd%g%&qf ?é;(ngb %gngifhgﬁr@eg%%pgggéog ko
materi al GependiAgeQN LSt OLA081 EHOBs{bhe; BuBhRL1 0t o daYS)essNthBASERhe
way, the surface of the resin base material is covered with a
pluralitye@hiviceepargi&tfesably MarOpY 0.6 es el ahaedubynbhepabferably
drying or cold wind are sinply attached on the surface of the resin

base matepi@l,tand. 1 essmé| kiekyedOot othe etbetldedigntt bé shef aceinfbase
the resin base material. O course, if the softening tenperature of

t he rési nmbaseiaht am abjiesteqiiathe eresdrgssnveanioornay 2lepéerasghéeved,
the mcroparticle conponent nay possibly be firmy attached by

spendi ng angetherdayvindr ying. thonesbicrtmpy ﬁbsOpéacﬁh@ﬁtenﬁd- Thus, it

consideration of the productivity. 15[0056] Meanwhi l e, in the
met hod f oS pEduRERRYS per Pt 8hef VEiATROERABBIPFehPe PEPIBRAAPBLEY &nd energy
device illustrated in Fig. 3 maybe used. Fig. 3 is a schematic

per spect i V@VV¥iew regarding a pellet producing device 1. In the pellet
produci ng der&&§3f, a stirring conveyance 20 chanber 8 consisting of
a cylindricafr " shell and a dry section B consisting of an air

per ”EdIr%S' © Cyﬂdlé‘?%&cfrg{%%%&E‘{q&&?{i%aeggagfﬁéjc“c%leyshg%ggg'édf_?’ﬁ:ﬁérsa&%ecﬁ Resin

t he sectlon a stirring Iven to rotate

22?8837} hes sbalic ceni e wohilhe 3@y shatbpate: FLat ARh Ve hdSAdeetd 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



Hereinafter, the method for producing rein pellets of this enbodi nent
using the pellet producing device 1 will be described 25 in detai

wth reference to Fig. 3. First, (1) t he %af or ement i oned step is

carried out, and the obtained pelletized resin base material is put

into a hopper 3 froma supply port 2. A predetermnm ned anount of the
resin bas@IFHIRFEHI LG LT AR MR I sigpladd widh v dt iattigy at normal
conveyance chanber 8 of a covering section A by neans of a rotary

val ve 4. [5FTBFFaY5S iid "y SRsicd Th dhteronR £ el §rela % attaehsssiqn the

b terial. i d.i th i tudi | di ti f th )
ey g rehial Dree LR e T e L O A B AT St fey e @oint

Chanber 8 5 e gu Qo T ARG 7 2 h LG B W AT By7oe
chamber 8 1's provi‘ded Wt if & igz71'e 7. i |
ot or1 51 TEARTRG RECre 17° SRCabaRrarRary YRendurtactel ThetEaying

base mat eriraly it% GV ALE Wil ST CIQpAtdLl s 15[ 0058]  Herein,
when the resin base material and mcroparticles are conme into contact

Wi th each ot hersi Aethedsid rdinGCionweyanee shaehen18ritcbmicroparticles
preferable to heat the m xture at a tenperature in which the resin
base mat eeixdli ddaipenesten 2 sQfilgereddids i 8 LCrapaidrintd e 2bperature.
conponent is not softened. In this way, attachnment (non-detachnent)
of mcropartii€l0é$]to the resin base material nmay be inproved.
Specifically, it is preferable that the resin base material and
m crop@rticl ¥&xireicondliinbe deacatbedi shovachhet fieepaf3equbldtwiny resin
nore than the softening tenperature of the resin 25 base nateri al
conponent PSildeddse of a crystalline thernoplastic resin used as the
resin base terial, at equal to or less than the nelting point and

n& lhtlﬁaﬁ““%’ﬁéﬂ

equal to or as& 851 enithG r?@%“er?@éfjﬁt}ﬁ &%t Rhegiried at a
T OPar LB SRTRORCHL Rl SHBTRLE, (LU PELl L 250 LS A DESE. corconca
Le”per at u‘b%tf e itci a_irtté_%tlea o?t%%re%ttu & fnoort Ssoclc J%teenrjlen& tahnecit r r$3iffng by
ase material, and supplied to the stirring
15 using warm wind or (far) infrared rays or the like may be adopted.
In case of warm wind, air is used. When an organic solvent such
as alcohol is used in the step of embedding microparticles, inert
gas such as nitrogen or the like is preferably used. In this manner,
the microparticles embedded in the resin base material are more
20 firmly adsorbed and fixed on the resin base material.
Meanwhile, when the dispersion is used, the liguid accompanying
microparticles may also be removed.
Furthermore, in case that the resin base material and
microparticles are come inte contact with each other at normal
256 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.



5 conveyance chanber 8. In this case, for exanple, by nmechanically
heating the inside of the hopper 3 and the rotary valve 4, the resin
base material maybe heated. The heating %%nperature at this tine

maybe equal to or nore than the softening tenperature of the resin

base material conponent, in case of a crystalline thernoplastic 10
resin used d8enhEegisspalbate anm ekpardomvsonéhe canall Weoreghalfanespmple,
|l ess than its nelting point. For_exanple, when the resin base

materi al PsCEAPBFATIERC DOt Art Hond ST LESSoIoRRe LI tARe R8st Prgticularly 25
tenperature ppy . be 30 to 90, degrees.centjgrade and preferably 50 to,

80 ogr ceSOcan FETANRS ABOUESIIC i forter N WitroFECht LAZNRRRE- tions,
(non- det achnent f the mcroparticles tpo the resi,n.base material,.

e af or olBHEPBREEGI-S5 et BRERor bEM LD ARt HabATF M T Pt 19 “piy-bRase
heat ed. i n nGce. IS _case h Lauid i,ch m er rdi

are d;%spe?g‘g%??é?zﬁé‘g?%?ﬁ%b@ ihr(laéatsgt %ﬁ%dt_tlenprepe :}f_teurn(raH Hl%r?q"pv\%ff:ﬁ%’%_ﬁ -on
mcropartiies,ave aob softenede Mg sRRCH i JPHHG LATRE BbYee oSy th
automati cally determ ned dependi ng on the softening tenperature of

the resingcgmpenentyconshitubbagrtheeHicroparticles. It is required

to be less than the boiling point of the Iiquid for dispersing 25

m croparticlesceugatoial 8 sPpRI=Sind bl HHddaf ordry e oexal RinHe€ASEmply
of the ethyl ene-polar nonomer copolyner, the liquid my be heated at

a tenper attitechédprreftérablyf30e taf 90edegs eebamninbgeadal, 2andncdawi.ekely
preferably 50 to 80 degrees centigrade. Incidentally, as the liquid

for dikpetsibegenbeddpdrarn thessumbaes oifstipe efesrigbbgsased,exdmd + Hef course,
liquid may contain_a dispersion aid such as a surfactant or the IiKke,

or may cohfabheaf ebueNENG et datpRanf LI etdfivloagsd Mekeniiade 1s equal

[ 0060] The resin base materjal thus covered with mcroparticles is
di schar gef°f PEM-BRE SERPr PAGTBONVEYRAEBTERSENDERCSMARFCBREF:SdE FRTRONENE
conveyanc base

th 27,..T [ terial ed with . .
i of opar {FEF CROGRHPHY 175 ol T (e FafvRyah PP 27 4 d0 AdFeTying-
it h ) : L le.bei . I . —
00D v RGeS BRSO SOTMEYEE, 1D 4 S o0
arranged in thgsgfy section B. In this case, warmw nd is supplied
froma hot wnd supply port 28. In this way, the surface

Meanwhile, in the method for producing peilets 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 pellet producing device 1, z 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. In the dry section B, a main shaft and a
stirring blade driven to rotate around the shaft center of the main
shaft are rotatably installed.

2b [0057]

Hereinafter, the method for producing rein pellets of this

embodiment using the pellet producing device 1 will be described



15 of the resin base material covered with mcroparticles my be

dried. Wvarmw nd is supplied fromthe afqrenenti oned hot wi nd supply

port 28, and exanples of warm w nd i ncl ude, for exanpl e, air heated

to 35 to 80 degrees centigrade, and inert gas such as nitrogen or the
like. In this manner, the surface area of _the resin base material 20

i s soft ened® 6FTReLt BYLH AFRE S TP art Féles3 nay iFé tenthdddelde iaf atpmentioned
surface of the resin base material. [0061] In order to inprove

at t achment® &b -0 é8aein 9 tof ate trﬁ[ei: [BPEied eetletined dgsihisse
Thi ' case U aring Tetrtatu fORREF bo SRUAE 155 Ri HoRE s e oo
testn bass TediR bt snldn " Se e SRR Sl o Eh igueusly
o ot ht oA B e SRR L COBE LA e T DB PP 4S8R don

SSubsequent by, md Hes 185 ianr@’@&?y npterd al, cayened s%%?i%cégﬁﬁégﬂg%gt Hanber

di scharged froman outlet 47 and cooled to formresinpe 'S

enbodi ments., €eel ipag 1RRY-1B&C Ao Rte Bint 100z 1eXANR Svd BRI R t
inaliquid, spraying a liquid, or comng into contact wth cold

wi nd. Whenoadliiquiichals dspeayedn Wit hel St10rpngf €sabtyansedcRsSmbdL 8 with
spraying liquid. The liquid my contain a dispersion aid such as a
surfact antstorrtihg biyke, sar ey g antaigyaalcohdasissuctcasagret hainatle thread
ethanol and the like. Wen a liquid is sprayed, in addition to an

ef f ecl0of rEAd -| | Yk & tig Wer s prayed adiace chhybeons ri H pirionvg.del woohi agyozzle
a cooling effect is also expected 15 by evaporation by the heat of

resin pel Pdrs tafd dlepsvisAgnt ko tadinest el gfenmipsr il MR riBHets da a
of cold w,nd include, for exanple, cold air, and inpert _gas such as

ni trogen &quﬁg P?ké?r?ﬁédCBBFFH§ FefpBr At dremf ke  byliceBOBythe nozzle 17,

pr ef er abl degrees_centjgrade or |ess, ,and nore preferabl 0,

flegr ceo coRE: GF aHE P Or ds e S E b paran it P55 S0P RSR RO b par st (Farered
of the resin.b i.al; .conmponent. By cooling in this manner,
nicropart?é?gsﬁﬁggggg%%ﬁﬁ%g%'attached to the resin base material by

resi dygal heatpgkgresin pellets, and detachment of the mcroparticles
fromthe resin base material may be prevented. 25[0063]

Herein, when the resin base material and microparticles are come
into contact with each other in the stirring conveyance chamber
8, it 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 crystalline thermoplastic
resin used as the resin base material, at equal to or less than

the melting point and equal to or less than the softening



According to the production nethod using the pellet producing device

1, the aforenentioned step (2) of enbedding mcroparticles 29 in the
resin base material and the aforenentioréd step (3) of drying the

resin pellets may be carried out continuously or at the sanme tine in

a parallel manner, so that resin pellets of this enbodi ment can be

nmore ef fi EPRRET§Lprodotethe ShDOBEParti¢het pempoepntd) bBerdeydmgle hethe
resin pellets in the nethod of this enbodi nent for producing pellets,
for exanpPellehezed tAMPAPRRG GRGAIR ] MpYdle BEad PNt Fiaglvance Watthiesrange
a spiral e%evator (alsqlreferred to as the verti cal sgiral conveyor

may be us@H. 149} 0UeB] he FrERTA TN i £t e 1SpPral EFEREFBFULPefOT
exposed to, ég}&ﬁnghand heated to 39 to 80 degrees gen igragg astin .
the af or eRBhTTONEd daVi £8° - ARBT T AYLEo thi s28Pi TAPPLF§Yatgr L1 Stirring
advantzage r ' ti LS. pr g by .ext endi h .
heighﬁﬁofcéﬂgé%%gg%éﬁa fﬁpﬁﬁe 3§rt?%%fg%%$éc Fb%xggﬁﬁﬁﬁ ggt%?%%%?lcally

When the ﬁ@é'@ﬂr@-} Und EABi s PF cl’.'h%”ﬂ(\?\gpr)%g i gﬁgd{l;{é %ﬁﬁpv]a%}ag 4, tgléa resin

tenperature of warmw nd may be | o , m croparti cles nmay

nore firndysatdadedit aatheeresivedasenevtgst 8hy { QhpeXapte o YA M me
wi nd of 20 to 75 degrees centigrade and prefera%ly é% to 50 degrees

centi gradeay Iz hual26o easorthenhgewiiee soFrahsagdtshp8eht M eeidF that resin
drying can be nade by sending air wthout heating under weat her

condi ti onsasantkiteyiay canpdecmadeim thsenef gy sayshgl besausketheplastic
heating tenperature is also | owered. Furthernore, the conbined
advantlageresion wsrd iastdld atdsom dees matendlall aotpohentet ealyi be egmel to
is prolonged can 25 be al so_obtained to be conbined. As warm w nd

bl owi ng i ?¥ o-a%e Wiy At seedhinl, Paintor Toreraxajuslsucthcas thiet regén base
or the like may be used. In this maf, attachnment (non-detachnment) of

30 ni crod&?‘i‘?%{%% 19 Fhestlegl freaRel #at BRI GRS HaGOBRLVEBE ovERE OBBETY

temperature may be 30 to 90 degrees centigrade and preferably 50
to 80 degrees centigrade.
15 [C059]

In order to improve attachment {non-detachment} of the
microparticles to the resin base material, the aforementioned
dispersion to be sprayed from the nozzle 17 may be heated in advance.
In this case, the liquid in which microparticles are dispersed is

20 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 liquid for dispersing

25 microparticles due to a dispersion liguid 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



Next, an operational effect of this enbodinent will be described.
According to this enbodinent, a pIuraIit% of mcroparticles are 5
enbedded in the resin base material and tHe surface of the resin base
material is covered with mcroparticles. Accordingly, detachnent of
mcroparticles fromthe resin base material is prevented, and
unevenness*iS FOFerer e iRl B urd dke ®9 de@reesisepeigerde. Incidentally,
Accordi ngly, the _contact area between resin pellets may 10 be

reduced, a%‘/fﬂ i i ey Th & L EPFESE PPy CEARArEdSeaS . WakaFt herpreerably
a non-blocklg@ nag;rlal S _us he conpoqgnt constltutégggéﬁeés R

d t
ni croparti ¢l ey, Q)t?%ﬁ_ DK ﬁagia.oﬁﬁﬁ%ﬁf%p TRRTYS 1 Wi B
Fur t her mrsq.lrfﬁ,etaﬁ‘p{ teni.pg §eppera ﬁﬁf}él(c%gnl%aloinrgga%omolosr s%ght As methancl,

subl i mati ng tenperat ure) of ﬁleOp% e applied-on

surfaceg i ssdyigher dhandbatipf the resin base material, so that

drying can be nade 1n an environnent having a tenperature of equal to
or nore than tgigsoftening tenperature of the resin base material and
| ess than the softening tenperature of the mcroparticle 20

conponent . Thefefifin e/ alatdd € camonattySHed @StH a8l dbarticles is
nmononers contained in the resin base material nmay be quickly renoved.

[0067] Widiesdihergabddionenhe of ithéenpresend vinventiamdiave sheeai 2bused in
descri bed above with reference to the drawi ngs, the disclosures are
present ed & arontvweyanurpaseciof27/] | Udie ate sin tiees priesent 1 2 hventd oegd wahidh
various constructions other than those described above are also 31
avai | dBl emicroparticles and diffused in the conveyance path 27 is contacted
with warm wind with stirring while being conveyed in the
longitudinal direction of the dry section B by means of the stirring
blade arranged in the dry section B. In this case, warm wind is
supplied from a hot wind supply port 28. In this way, the surface
15 of the resin base material covered with microparticles may be dried.
Warm wind is supplied from the aforementioned hot wind supply port
28, and examples of warm wind include, for example, air heated to
35 to 80 degrees centigrade, and inert 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 order 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 te or more than room temperature, and may be, for

example, a temperature in which the resin base material component



EXAMPLES [ 0068] 5(1) Eval uation of physical properties of resin

pel | et i) Melt flowrate (MFR): JI'S K7219-1999 (tenperature
condition: 190 degrees centigrade, | 0ad:*%2, 160 g ) Vicat

softening point: JIS 1<7206-1999 (neasurenent lower limt: 25 degrees
centigrade) 10iii) Shore hardness: JIS 1<7215-1986 iv) Vinyl acetate
content: J%AKTEro 9donyGroRyrebCchbes @R NAL faftgreX. r Fiirthermore, the
diffraction nethod 0069% (2) Eval uation of enbeddability of )
parti cl estIBAREASUFT 0 BRPIARSSS B EERFEALoR N He Tleparedt? &&epretention

pellets were observed with an el ectron_m croscope, and enbeddability
was det er mHABd* Wi Jéliluetﬁ%n‘éﬂ’%%ﬁ?‘re?\?tgtg?e of particles. A
Particles Wewogﬁached al nost all over the surface of pellets. 20B:
Particles were attached on the surface of pellets, but sonme of

Do e on SRS one Gl BTl par sk s, e
microparticles is discharged from an cutlet 47 and cooled to form
resin pellets of this embodiment. Cocling may be carried out by,
for example, immersing it in a liquid, spraying a liquid, or coming
into contact with cold wind. When a liquid is sprayed, water is

10 prefersbly used as the spraying liquid. 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 liquid to be sprayed
directly contributing to cooling, a cooling effect is also expected

15 by evaporation 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 aforementicned step (2) of embedding microparticles



D: Attachnent of particles was not observed on the surface of 25

pellets. [0070] Exanmple 1 32 An aqueous di spersion (solid

content concentration: 40 mass % was pr %ared by di spersing

m croparticles conposed of an ethyl ene-vinyl acetate copol yner having
the content of vinyl acetate of 19 mass % MR of 150 g/ 10 mn, a

Vi cat sof tenthg 456iim basgmasr Haygr 8BS dehefgraBentacsrer e Harldne’s dsiving
86 and t he_degree of E ystallinity of 26. 500 g of the aqueous

di sper si ofrRas Rl B8 §8t§5ma¥gP%e§aE%h%@g?%&kﬁo%ﬁkpqﬁﬁﬁ%y(ﬁr;ﬁﬂ|§§%ssam@

Ilet t t . .15.d ti dth to, d ..
{he. aqueondli Shat GPERTARG BUret o NG Be FoT it &7 et OLriH3 Aquparnent
30 d 1. T | let.s,. f t hyl - Vi nyl t at
copolyor AV Rg TRE COALEAT b Yy ERVLEE at o of 48 macs % MFR of

100 g/40 m nygsgg¥hcat softening point of equal to or less than 25
degrees centigrade (AT17), a shore hardness of 16 (HS: 70) and the

degree of crygt@ahd ishiely (9 &ﬁ/ﬁ&%hglzflé% % i HeIhBtRase v fELAby é@fthis

Subsequently, the obtained resin péllets were cooled in cold water o

10 degreesmpentnghadecangrberidy ed1aktRor Folr terpenal U e(2F vibrating
degrees centigrade). [0071] Exanple 2 20To 10 kg of pellets (pellet

t enper at urleye28 dedoeesacedt igr ade). was tadded s30Q gplicenr edpanrdiorg (A so
0.03 tinmes relative to total weight of base material) of an aqueous

di spersi omefsolted tonkentheoneenticati epir4dd masye¥or)amhyt be used.
resulting mxture was heated until the pellet tenperature becane 30,

40 an® 50 dedPB€8125 centigrade respectively. The pellets were

conmposed of an ethy| ene-vinyl acetate copolymer having the content of
vinyl acet at eDBIF B HRES L6 SMER the iBBf@Eﬂﬁﬁ&}ﬁo%aWc%?ﬁp%%ﬂ@ &l Higrm wind

poi nt and heated to 30 to 80 degrees centigrade as in the aforementioned
device. According to this spiral elevator, advantage that the
retention time is prolonged by extending the height of the device
15 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. In this
20 case, the device is also distinctive in that drying can be made
by sending air without heating under weather conditions, 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
25 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



33 of equal to or less than 25 degrees centigrade, a shore hardness
of 16 and the degree of crystallinity ofl 0% as a resin base materi al,
whi | e the aqueous di spersion was prepar by di spersing

m croparticles conposed of an ethyl ene-vinyl acetate copolyner 5
having the content of vinyl acetate of 19 mass % MR of 150 g/ 10
mn, a ViBatrSBR¥EATAYS pbP nEhef rapinehreesmnebarigtaay (bg2ingyovad.
shore hardneﬁiogé 86 (HS: 70) and the degree of crystallinity of 26%
(Aa: 26%. T kture was heat ed by coming into contact with air

reat o6 Lo T0cdeoress ceni grae ninop i dzed.bed dryer a0 .0r 2,
d . i de. b .th bt ai hed
dryer reoulalediia 10 Sporess SELra0e L SuRsESUSTLLY Lhe oPLsLoed .

h I fi I 0 .
the p%l eénﬁ@&@@%?%ﬁr%@?ﬁeeﬁﬂ?#egsggggqatt%%%lg%gladlgth% %rurgr%?b% E‘J?aEhé resin

degrees centigra a np wer e ed at

normal tegpecahate {2 (80r66S &N 1O aHEl rofBB: PRI BLNEAREESERingLy,
pell ets were observed with an el ectron m croscope to eval uate

enbeddabi étycohiepar bt cheSrodher 1 €38kt sranets80M8sip JabbemdeeFigl is
illustrates an el ectron mcroscope picture on the surface of resin

pel | ets prepasededy heatungvéonddsdegreesmald eanthgraderatet be peel eksin
tenperature, while Fig. 2(a) illustrates an el ectron m croscope
pi cture opelbetsur ffacemiingdsi ntpel tetsaptepacaddywdmatiawy it pellets may
degrees centigrade, and Fig. 2(b) illustrates a picture of the
cr ossl0sech$ onediused f aged dplohkhng Thay aver aféepaiveéyessbpecated.
m croparticles was exam ned using the 25 results fromFigs. 1 and 2,
and as a resUffCReENNER, edEan TR Bk AIRS Satf 20 igmusego 2] thgqcomponent
Table 1] Table 1 | et tepperature Eval uation of
[Table ]coégkf%utfﬁg the mggropartfcles, so that blocking may be
effectively inhibited.
Furthermore, the softening temperature (melting point or
15 sublimating temperature} of microparticies 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 equal
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 component such as residual
monomers contained in the resin base material may be quickly
removed.
[0067]
While the embodiments of the present invention have been
256 described above with reference to the drawings, the disclosures

are presented for the purpose of illustrating the present invention,

and various construcitions other than those described above are also



enbeddability (warm air) Evaluation of enbeddability (infrared rays)
30 degrees centigrade C C 40 degrees CBegltigrade
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avallable.

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

i1l) Vicat softening point: JIS K7206-1999 (measurement lower
limit: 25 degrees centigrade)

iii) Shore hardness: JIS K7215-1986

iv) Vinyl acetate content: JIA K 7182-1999

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]

Example 1



B B 50 degrees centigrade A° A [0073] Exanple 3 5To 100 g of
pellets (pellet tenperature: 15 degrees centigrade)
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An agqueous dispersion (solid content concentration: 40 mass %)
was prepared by dispersing microparticles composed of an
ethylene-vinyl acetate copolymer having the content of wvinyl
acetate of 19 mass %, MFR of 150 g/10 min, a Vicat softening point
of 42 degrees centigrade, a shore hardness of 86 and the degree
of crystallinity of 26. 500 g of the agueous dispersion was heated
to 45 degrees centigrade, and 100 g of pelliets (pellet temperature:
15 degrees centigrade) was added thereto, and the agueous
dispersion and pellets were contacted under stirring for 30 seconds.
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 & resin base materizl.
Subsequently, the obtained resin pellets were cooled in cold water
of 10 degrees centigrade and then dried at normal temperature (25
degrees centigrade).

[0071]

Example 2

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 aqueous dispersion (solid content
concentration: 40 mass %), and the resulting mixture was heated
until the pellet temperature became 30, 40 and 50 degrees
centigrade respectively. 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



was added 3 g (corresponding to 0.03 tines relative to total weight

of base material) of an aqueous dispersion (solid content

concentration: 40 mass %, and the resul 88ng m xture was allowed to
stand in an oven at a tenperature of 45 degrees centigrade and 10 a

hum dity of 30% for 15, 30, 45, 50 and 60 m nutes respectively. The
pel | ets were ccprgioged caf lassethyhef®- degykeacetat bgcapel yaeshdewilmgrdness
the content of vinyl acetate of 46 nass % MR of 100 g/10 min, a

Vi cat sof tahilAgpdithe dfgezpiall coyvotal bbsithad 25 adegressicbasegrade;ial,
a shore hardness of 22 and the degree of crystallinity 15 of 0% as a
resin basé'akerilg agufIus (HEQRMREGUS WS gareare ey phiegiee et by

di spersing mcroparticles conposed of an ethyl ene-vinyl acetate
copolynerW%£ﬁ9Rfﬁqﬁ§%ﬁﬁnQ9ﬁPQﬁ94MQRHaQﬂﬁﬁQﬁﬁ%Qﬁ'W&P sCehapFrGIolymer

190,10 T 8 Vicat soLLening, poLet of 42 deprses SenLiSLLE.: 150 g/50
crvstel oty of A (s a0 The Lempenat i gsiol, cealtopellotin), 4
Sub t t i I 4 et I i

Subseuenthiord e SbLAnGY [gs\ ool 6] Sers caslad l pecolouet oo gty or

equal to o .t han, 20 5 i - e i .
q el 33@. ban) 20 14ROLESS uredwsENt %%@‘32@9? g;fea;gu%e&nttla 8é§§é§ﬁew1th

pellets were dried at normal tenperature centigra

obt ai ned rasi mAldEls Way eipsary e tdy 2k al£old on #1 1 PSEOPOA® dryer
eval uate enbeddability of particles. The results are shown in Table

2. 5[ 0@074]or Eabtie At irapldarwerTi i ald 0w do st ansle Bey | @itting into an
t enperature Eval uation of enbeddability
infrared dryer regulated to 70 degrees centigrade. Subseguently,
the obtained resin pelletis were cooled in cold water of 10 degrees
centigrade, and the pellet temperature was confirmed to be equal
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 4G degrees
20 centigrade of the pellet temperature, while Fig. 2(a) illustrates
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]



After

15 minutes 36.7 degrees centigrade C After 30 mnutes 39.6

degrees centigrade C After
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15
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[Table 1]
Table 1
Evaluation of Evaluation of
Pellet temperature embeddability embeddability
{(warm air) {(infrared rays)
30 degrees centigrade C C
40 degrees centigrade B B
50 degrees centigrade A A
[0073]
Example 3

To 100 g of pellets (pellet temperature: 15 degrees centigrade)
was added 3 g {corresponding to 0.03 times relative to total weight
of base materizl) of an agueous dispersion ({(solid content
concentration: 40 mass %), and the resulting mixture was allowed
to stand in an oven at a temperature of 45 degrees centigrade and
a humidity of 30% for 15, 30, 45, 50 and 60 minutes respectively.
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, a shore hardness of 22 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 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)
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 equal to or less than 20 degrees




45 m nutes 40.9 degrees centigrade B After 50 m nutes 41.3 degrees
centigrade A After 60

10

15

20

35

centigrade, and then the resin pellets 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 2.

[0074]
[Table 2]
Table 2
Time to allow to Evaluation of
stand Pellet temperature embeddability
After 15 minutes 36.7 degrees centigrade C
After 30 minutes 39.6 degrees centigrade C
After 45 minutes 40.9 degrees centigrade B
After 50 minutes 41.3 degrees centigrade A
After 60 minutes 41.5 degrees centigrade A
[0075]
Example 4

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 aqueous dispersion (solid content
concentration: 40 mass %), and the resulting mixture was heated
until the pellet temperature became 50 degrees centigrade. The
pellets were composed of an ethylene-vinyl acetate copolymer
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
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: 46)




m nutes 41.5 degrees centigrade A [0075] Exanple 4 10To 10 kg of
pellets (pellet tenperature: 15 degrees centigrade) was added 300 g
(corresponding to 0.03 tines relative to*&otal weight of base

material) of an aqueous dispersion (solid content concentration: 40

mass %, and the resulting m xture was heated until the pellet

t enper at usadbeltamgfededr eegscenlligtagdect Ther 1B apebkels e mixture was
conposed of an ethyl ene-vinyl acetate copol yner haying the content of

vi nyl acehateedfbAtomasyg 24 tdERNGRCEIvDEA Fammaia of CAtdspfdenicrgtigrade
poi nt of equal to or less than 25 degrees centigrade, a shore

har dness Bf140 aaiduilé zgdghed bfyasr pstaviomiatyngf doyeasi pinssi albaséor) ,
material, while the aqueous dispersion was 20 prepared by dispersing

ni cropart PEI B¥ EaﬁﬁégadlBFOaﬁneﬂﬁﬂéﬁ@dvﬁﬁyﬁraé@g&ﬂéteép%’pyHﬁr dREyERE

the content of viagl acetate of 19 mass % MR of 150 g/10 mn, a
Vi cat %of FBRFhGTREFnt BIPHEUdYrides LEenPPERARE (IR 7Y Pl Lot &ere cooled

narcnsss 9h. 88 {ABR A0k 15h M the deares ol sLxstal Lok OL2e ..
o S o BEOLEE EROL) LS 400 & LU LZEN a0 VoL B R opysorace,
dryer regyhat edehorhQ dE05ReSeilets were dried at normal temperature (25
degrees centigrade). The embeddability of particles was evaluated
10 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 resin pellets in the state that
scme 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 te 0.015 times relative to total
weight of base material) of an agqueous 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 vinyl
acetate of 46 mass %, MFR of 2.5 ¢g/10 min, a Vicat softening pcint
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 agueous dispersion was prepared by dispersing

microparticles composed of an ethylene-vinyl acetate copolymer



5 centigrade. Subsequently, the obtained resin pellets were cooled in
cold water of 10 degrees centigrade, and the pellet tenperature was
confirnmed to be equal to or less than 203degrees centigrade, and then
the resin pellets were dried at normal tenperature (25 degrees
centigrade). The enbeddability of particles was evaluated 10 and as a
result, irmamnaettodoofeusi ng aihlii deeedrbesf dryetassasyi BEat bAYI50 ¢/10
dryer and an infrared dryer, mcroparticles were attached on the

whol e sur fieige f Wiesitn spdlitketisg potlhé statle tbatessneewtigrade (AT217), a
m croparticles were enbedded. Eval uation of enbeddability was

i ndi cat ed P rahartElege7ef Erahplie: 58) arsl thekgegkepebFetsyépellsnity of
tenperature: 15 degrees centigrade) was added 150 g (corresponding to

0. 015 ti meLH diiati v8%1 o tBramixdiuglet vof hedeeddiedoalingofinin aeueags with
di spersi on (solid c ngﬁn(él 20 concentration: 40 mass_9%, .and the

resul t Png 5t @ré RasCHeRRRETD T CoF ohstf a6t/ fgradé zefhbegelirees, by
wer e conposed of an et h Iten -vi,nyl acetate cgpgbymer havi né; t he ,
content of-ViMd Acét GF 48 s Y9 RER BF 2V 5AQPEBEH FER R IFRSR using

o128 o o 058 L8002, SOPLSER UM B v
resin baS%ﬂi}%txerﬂe%Jula‘gEd &d g dSPerslof M@Ss@%egcglgegr?ceﬂy, the

di spersing rmcroparticles conposed of an et ene-Vvi ny

copol ymer op3&ifad nedihe gontant Rirdiddiacetat e J dmsse %%M@%rees

of 150 g/ 10 mn, a Vicat softening point of 42 degrees centigrade

(AT?-10) , cershgradigr dresshefl p8616eAHBamb8 adndet N8sd88heerRAED to be equal
crystallinity of 26% (4a: 26% . The mi xture was heated by conming into

contact witichor hasm ahan 0 8R:glegreesmenirigtegdendsichgnat hburgds z€thellats
bed dryer, by comng into contact with warmair of 70 degrees

centi gr adeversi gy i®dvidir atdinng ldrysmpqisgivad @ evidardes oreyiquadéng The
into an infrared dryer regulated to 80 degrees centigrade.
Subsequentfpeddie ightal wédrresiisligsl Wess exeleated addi Ascel desaler bf any
10 degrees }tglrocenti grade, and the pellet tenperature was confirmed to

be equal fE%PA &< USRRA 20LdBgFé8sdcRAE GFXEE; andlbhRehinaed¥ e’ n(spiral

pellets were _dried at normal _te rature (25 degrees centigrade). The
errbed@igbi |%eya$for§amﬂcﬁgsla£§63§§| Javed- anicaeParELs PF, WPhe anytached on
met hod of i flui dized ryer, .a vibrat.i ryer (spiral 15

el evat or) tg%dra’glr?alen tﬁéggé%drogg%eqn]iegcrsoplal} £ esst%/}\ge? gt%ﬁ a%c?{g% %n the

e omae B PR E  apRLe SOUR lp TETRALIARL Sy o
[0077] 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 aqueous 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 ¢/10 min, a Vicat softening point



20Exanpl e 6 To 10 kg of pellets (pellet tenperature: 15 degrees
centigrade) was added 150 g (corresponding to 0.015 tines relative to
total weight of base material) of an aqu¥ous dispersion (solid

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

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

an et hyl ené-ghoyl acedatbesoOpAHTEDS MRgrmed entdrtrerle 0k ¥hByk hardness
acetate of 41 mass % MR of 2.0 g/10 mn, a Vicat softening point

38 of equak 4papd dlesslegimar @5 cdggireesd icenty gf ddezs @ shoirp Heraddmessrial,
of 45 and the degree of crystallinity of 0% as a resin base materi al,
whi | e t hewhgleotbedhrgpeprsbodiansrpiepared byedbspdrbingispersing

m croparticles conposed of an ethyl ene-vinyl acetate copolynmer 5

havi ng t hBlesAPeRELl6Leqi AJTPagetapé ar ebhihsBeoyinFR afetsbegrepolymer
mn, a Vicat softening point of 42 degrees centigrade (AT?-17), a

shor e *har BRE$890FPBECEHS U BF FHdhEGEGrtEe Obf 1%%%%&4 MR odt 1280g/ 10

Aa: 26% . . The_ nixt heat ed b i ng Jjnt tact, w th

e of o HBGr 200 CEnt T O SRt T T (0 Sed B QP pLr oor o 1RT21T) ,
i brati i t.Qr). b tting int inf d_.
dryer roonhar e RRhS Bt BE Btk D cdn R AR RN Y ek bR d gy of

resin helbeysuer & @00l oL ol 9UAY a3l he PEbl Sl LATPRLALULE e

was confirnmed to be equal to or l'ess than rees centigrade, and

then the geshnapelbetgy ware-Lid edati nofdml, ks d emaratined 2ed dryer or
degrees centigrade). The enbeddability of particles was eval uated and

as a 1esubtyibutainy aeleed(obiusl RY raftldy)di 2edPeaitdryef info an infrared
vibrating dryer and an infrared dryer, mcroparticles were attached

on the whdakgesurégakadbédpebl @bsdegrthe stategihdt.sosebekquently, the

m croparticles were enbedded. Evaluation 20 of enbeddability was

i ndi cat edoasaipéd fesv8|pfReierencer&xanpled in TwllD weg<of, peld ¢bhs pellet
(pellet tenperature: 15 degrees centigrade) was added 300

(corr espoh@RgrEBUDSOBaE| ‘ﬁ%@fi?@n%@i%gh% T@tal 5 adeilgas @%a@agé) degrees
material) of an aqueous dispersion (solid content concentration: 40

mass %, ﬁﬁﬂt%ﬁéaaésuF?ﬂnEhﬁFxFB?erﬁééndP?ééeé? WEFRaFri&fpétatgraal

(25 dggrees, Sentigradels 105, BELI 8L8:¥5080e) . 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
20 of embeddability was indicated as "A".
[0078]
Reference Example
To 10 kg of pellets (pellet temperature: 15 degrees centigrade)
was added 300 g (corresponding to 0.03 times relative to total
25 welght of base material) of an agqueous dispersion (sclid content
concentration: 40 mass %), and the resulting mixture was dried at

normal temperature {25 degrees centigrade). The pellets were



39 conposed of an ethyl ene-vinyl acetate copol yner having the

content of vinyl acetate of 46 mass % MR of 100 g/10 min, a Vicat
softening point of equal to or |ess than325 degrees centigrade, a

shore hardness of 16 and the degree of crystallinity of 0% as a resin

5 base material, while the aqueous di spersion was prepared by

di sper si ngconpeppardi ehestiodnposedi ofl ancebliy etpgsVimyk racetaf €he content

copol ynmer having the content of vinyl acetate of 19 nass % MR of
150 g/ 10 mhyviawi sattaod tehi Agngo At NFR 4Z degredd neént igladet softening
(AsT17), a shore hardness of 86 (HS: 70) and the degree of 10
crystal | i M3¥inofoDosquat LBwW: Jooydhaval vadswreed Gtotkingde, aWshore
respect to resin pellets prepared in Reference Exanple and resin ‘
pel l ets priEgdtRRPFs P hed s e i ens 10F =3yskakl 511k a6 0% as a resin
TP ot U LS SO e, PN bl ogking, of T sspect ive, resln pel s,
ha, 9 2, AL 0L 0. O AL A L e 0L O, G I LB et
ol oned (- SiaHhAD Al D OBl AR A JAIDR AMELN BVBICE L v
mmfromthg 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% (Aa: 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 allowed 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

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

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

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



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

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

of 40.2 N was applied on the resin pellet®& for 1 hour using 25 a

nmet al wei ght having an inner dianmeter slightly smaller than that of

the netal container. Thereafter, the |oad was renoved and the netal

cont ai ner pwasgepyt wapsrieuddown. odbenved al dndotisd adenfidde wa) Hpeld ebSthe
was visually observed, and the contai ner was back to the original

state afterigimphuseabadafberihgiidetef ahbetbeniashée afischd swaltlayjner was
observed. Wen clusters of a plurality of resin pellets renained

i nsi de t h#isoatavnebservedas Wl gdted etrisar fsaipkinglivag & cagdadpellets
This experinment was carried out in increments of 2.5 degrees

centi gr adéemahBedbins hée tidmpacatipiaam Whi ¢hSt piBa prated cdiatnd tdlsddnge was
of sticking were distinguished at 2.5 degrees centigrade was taken as

t he stfickcta‘é‘ﬁﬁgr at iPésS FRECFEBEREsVaFeCahbWAT ﬁu’FaBPelB?rfG‘F@GSOPf 2.5

able 3 . . .
[ Tabl e 3]dggrees centigrade, whereby the temperature in which the presence

and absence of sticking were distinguished at 2.5 degrees
centigrade was taken as the stick temperature. The results are

shown in Table 3.

10 [CG80]
[Table 3]
Table 3
Stick temperature
Reference Example 24 degrees centigrade
Example 1 30 degrees centigrade
Example 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 plurality

of microparticles. As a result, it i1s 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, storage

conditions and handling conditions of the resin pellets are eased

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

25 [0082]



Stick tenperature Reference Exanple 24 degrees centigrade Exanple 1
30 degrees centigrade Exanple 2 27 to 30 degrees centigrade Exanple 3
41

This application is based on Japanese patent application No.
2009-146065 filed on June 19, 2009, the content of which is

incorporated hereintco by reference.



27 to 30 degrees centigrade [0081] As shown in Exanpl es above, it is
found that the resin pellet 15 of the present invention has a resin
base material and a plurality of nicropa?%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 that mcroparticles obtained accGidimg to the conventi onal

nmet hod have the stick 20 tenperature increased by 3 to 6 degrees
centigrade, as conpared to resin pellets attached w thout being
enbedded in the resin base material. Thus, by increasing the stick

t enper at urje, astresadepeondtt Eonsr aithdandl i ng conditions of the resin
pellets are eased and in addition thereto, the production tinme can

al so be reduged.s23[ lmafdrisg Thigqapplication is based on
Japanese patentegpplggggi%% hb%a5b0§§ﬁ46065 filed on June 19, 2009,

the content gf i efy {p JeNFOLRYANGLNY 8hBL LY i PESRENCE w1 ¢42sa1d resin

pbase material, and said microparticles covering on a surface of said
resin base materizl,

wherein both of said resin base material and said microparticles
consist of an ethylene-vinyl acetate copolymer;

the content of wvinyl acetate in said ethylene-vinyl acetate
copolymer of said resin base material is 40 to 50 mass %;

the content of wvinyl acetate in said ethylene-vinyl acetate
copolymer of said microparticles is 5 to 20 mass %; and

said microparticles are embedded in said resin base material.

2. The resin pellet according to claim 1, wherein the average particle

size of sald microparticles is egqual to or less than 20 pm.

3. The resin pellet according to c¢laim 1 or 2, wherein the shore
hardness of said microparticles (JIS K7215, needle penetration
angle: 90 degrees, needle penetration speed: 0.8 mm/sec) is 30 to

100 higher than the shore hardness of said resin base material.

4. The resin pellet according to any one of claims 1, 2 and 3, wherein

the degree of crystallinity of said microparticles by the X-rays is



1. Aresin pellet conprising: a resin base material, and a
plurality of mcroparticles provided in contact with said resin base
material, and said microparticles coveri%g on a surface of said resin
base materi al, wherein both of said resin base naterial and said

m croparticles consist of an ethyl ene-vinyl acetate copol yner;

the contehd tof 3eRnylglacetalae the skt Yl €hgs v Nyiniacebat €2 COpelsYMehase
of said resin base material is 40 to 50 mass % t he content of

vinyl acehaterid s dd hyleng-vinyl acetate copol ymer of said
mcroparticles is 5 to 20 mass % and said mcroparticles are

enbedded in said resin base material. 2. The resin pellet according

to claiml1, wherein the average particle size of said mcroparticles

is equal to ess. than.20.pm._ 3...The_resin pelle ccording_t.o
claim1l o%' Z?f}\}%elfeesllnn t eeﬁéeﬁoﬁgc%gaﬂgsgoo"fm%acgrbe rﬁttcrcgﬁ‘ i &1 %gd(§| & 4,
K7215, needl e jgqczne]”tlra ion angle: 90 degrees needl e penetration |

speed: 0. 8'FHT5RHNT /156 % SOLE6PAPENRP IR hatt t Pt & HbiE Wardned€sofs equal
said resin base material. 4. The resin pellet according to any one

of cl ai mstq,0R2MgRE FamHer et AeeDTerd 1os agsoh hylegre - hehahh ¢ e cgdgpeétening
crystallinity of said resin base material by the X-rays. 5. The

resin pelpeintacehbratiity tesianpasremetecialms 1 and 2 to 4, wherein the
Vi cat softening point of said mcroparticles is equal to or nore than

3 degrees centigrade higher than the Vicat softening point of said
resin base material. 6. The resin pellet according to any one of

clai ns | and TRet0eHin PHEI &t 1 c%RirdihgStd ahasthdBE 1izaklnsl B a8dPBELILC! Bherein

salid resin base material is a particle.

7. A method for producing a resin pellet comprising:

heating a plurality of microparticles consisting of an
ethylene-vinyl acetate copolymer and a resin base material
consisting of an ethylene-vinyl acetate copolymer;

bringing said resin base material intc contact with said
microparticles in a state that said resin base material is softened;
and then

embedding said microparticles contacting to said resin base
material in said resin base material, to cover a surface of said resin

material with said plurality of microparticles.

8. The resin pellet according to any cne of claims 1 and 2 to 6,
wherein said microparticles are embedded in said resin base

material by heating said microparticles and said resin base material,



7. A nethod for producing a resin pellet conprising: heating a
plurality of mcroparticles consisting of an ethyl ene-vinyl acetate
copol yner and a resin base materi al cons?%ting of an et hyl ene-vi nyl
acet at e copol yner; bringing said resin base material into contact
with said mcroparticles in a state that said resin base material is
sof t ened; aandbrheging saitheddirngasaidleEcinparddndlees eanhasdidgdson base
said resin base material in said resin base material, to cover a
surface ofmas@irdafleshnanmetere athad tdnisaikganubalsiet a0k rhTr 0pagd fcdes .
8. The resin pellet according to any one of clainms 1 and 2 to 6,
wherein said mcroparticles are enbedded in said resin base materi al
by heating said mcroparticles and said resin base material, 44 and
bringing Sai ¢nffl ¢eapArblelss 1Mo £aN a4 i gai d resin base
material in a state that said resin base materiall is softened. 9.

The resin pel cording. to clai.m.@8 wherei,n ,said ., .
nicroparticlgé%%Fg%eﬁ%%% eﬂc%?P%é%(f%%ﬁﬂ%¥eb§E§e§§Fgr?8IS%§db¥??iﬁrﬁfse

said resin %%Ee Eq%e&;al into contact with said mcroparticles at a .
t enper at uFE“RAFEN 7% PLAPPIFPSRP Y hE PP ' RFhGALRF Lahdl it fFontactguith said
tenperature (i) is not less than a tenperature which has said resin

base mat eFirgFoBdftenicamd @ temparafyercarieh (lis Jat s hbed rebvcef o hbeiving (1)
t enperature whi ch does not have said mcroparticles soften. 10. The

met hod f oengr dditing a resin pellet according to claim7,

a temperature (i) is not less than a temperature which has said
resin base material soften; and
a temperature (ii) is not more than a temperature which does not

have said microparticles soften.

10. The method for producing a resin pellet according to claim 7,
wherein, in heating said microparticles and said resin base
material, said microparticles and said resin base material are heated

at a temperature which is satisfied the following (i) and {ii);

a temperature (i) is not less than a temperature which has said
resin base material soften; and

a temperature (ii) is not more than a temperature which does not

have said microparticles soften.

11. The method for producing a resin pellet according to claim 7 or
10,

wherein, in heating said microparticles and said resin base



wherein, in heating said mcroparticles and said resin base material,
said mcroparticles and said resin base naterial are heated at a
tenperature which is satisfied the folldwing (i) and (ii); a
tenperature (i) is not less than a tenperature which has said resin
base material soften; and a tenperature (ii) is not nore than a

t enper at unetahi £h, daed matr diave isdied aAdEapariddinesasotbeBrialhrelh€ated
met hod for producing a resin pellet according to claim7 or 10, 45

material , wpalé Wi EiPRAS tdGleseand sakd ﬁﬁﬁéﬂl@ﬁsﬁni@t@éﬂ@c@r\ﬁtﬂe@t ed
while bringing said resin base material into contact with a

di spersi og; Lhgd thtli SRASiS g s$hd 1 BHCEQpaT i ;
The nethodlf%r producﬁﬁg'a rg |§ 5gblet gc%%?% %#téég%gqﬁﬁ%l}la%ld'
wherein, in heating said dispersion liquid and said resin base

material, said dispersion | iquid dispersing said mcroparticles in a

range of %9 %relative to water coni?ined in said
di spersi on“ti du 80 PRI HHbdnt s n0PB1 eb I HPRG IS thaséaiBnl L,
the total weight of said resin base material. 13. The nmethod for

produci ng a Y&FH pelifetcaéésedragdt dleparmal brauisl asshprigi agsin base
removing said liquid in said dispersion liquid while bringing said

resi n bas®abwiierdalsaigt 6ieparacen wiitdvishidd specroparsaiod esdneparstales in
that said resin base material is softened. 14. The nethod for
produci nga araest moipeld etc ddcordisng telahyveneo ofacdaidmntblinea 13, said
wherein, in heating said mcroparticles and said resin base material,

sai d residideses it aricali dangdssased mcrepanbhelkestas ephead ed sat ides based
tenperature of equal to or nore than 35 degrees centigrade and equal

to or |essythan 80 degaesCcent egaadgesﬁfiba;@%@éﬂ%for produci ng
a resin pellet according to any one of clains 7 and 10 to 13, 46

13. The method for producing a resin pellet according to claim 11l
or 12, comprising removing said liquid in said dispersion liquid
while bringing said resin base material into contact with said

microparticles in a state that said resin base material is softened.

14. The method for producing a resin pellet according to any one of
claims 11 to 13,

wherein, in heating said microparticles and said resin base
material, said resin base material and said microparticles are heated
at a temperature of equal to or more than 35 degrees centigrade and

equal to or less than 80 degrees centigrade.

15. The method for producing a resin pellet according to any one of

claims 7 and 10 to 13,



wherein, in heating said mcroparticles and said resin base material,
said mcroparticles and said resin base material are heated by _
exposing a warmw nd or infrared rays. 16: The method for producing

a resin pellet according to any one of clains 7 and 10 to 14,

wherein the content of vinyl acetate in said ethylene-vinyl acetate

copol ymer of saiwhgmesim haseecmaiggi &id snidd doa b0 cTeSSake 38dq reéf}? base
content of vinyl acetate in said ethylene-vinyl acetate copolymer o

said m crapadddicliessisd 511":@.0%9r€@§§e/§. am]sl7sa;|:rch§eg‘fﬁr}%%efr%t@f ugkg%eaated
resin pellet accordlng to any one of clains 7 and 10 to erern

he Vi cat f f d IS equal to or nore
than 3 dears é;&;ysqglgpgl grgr |g Ao an flﬂﬂre\?! ca

than 3 degrees centi'grade er t sof t eni ng poi nt of
said resin base material.

16. The method for producing a resin pellet according to any one of
claims 7 and 10 to 14,
wherein the content of vinyl acetate in said ethylene-vinyl

acetate copolymer of said resin base material is 40 to 50 mass

oe

and

the content of vinyl acetate in said ethylene-vinyl acetate

copolymer of said microparticles is 5 to 20 mass %.

17. The method for producing a resin pellet according to any one of
claims 7 and 10 to 15, wherein the Vicat softening point of said
microparticles is equal to or more than 3 degrees centigrade higher

than the Vicat softening point of said resin base material.





