1 SPECI FI CATI ON PROCESS FOR PRODUCTI ON OF POLYOLEFI N PELLETS 5 TECHNI CAL
FI ELD [0001] The present invention relates to a nethod for preparing

pol yol efin pellets. 10 BACKGROUND ART [0002] Conventionally, in the
preparation of polyolefin pellets, a strand cutting nethod or an underwater
cutting nethod has been in 15 general use. The strand cutting nethod is a
nmet hod in which a nolten polyolefin restn is extruded through a nozzle with
a strand shape, cooled, and then cut to a certain length (see Patent
Docunent 1). In this preparation nethod, the pellets are |ikely to change

20 shapes, and it is difficult to maintain the shapes of the pellets to be
constant. In this regard, a granul ati i as set forth in Patent
Docunent 1 has been proposed.Ilwt$#%§%ﬁ§§§#§. on device, a weight of a
pellet per unit tinme 25 is detected by a weight detecting device. In
addition, a slit valve for extruding a polyolefin resin with a strand shape
IS prOV|ded wi th the device for nDduIatlngFa de ree 2 of openness of a slit

val ve, and the wei glitOGS5 E9R PEODFET LGN t?ﬁﬁ OLEFIN PELLETS
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TECHNICAL FIELD
[0001]
The present invention relates to a method for preparing
polyolefin pellets.
10

BACKGROUND ART

[0002]

Conventionally, in the preparation of polyolefin pellets, a
strand cutting method or an underwater cutting method has been in

15 general use.

The strand cuttingmethod is amethod inwhich amolten polyolefin
resin is extruded through a nozzle with a strand shape, cooled, and
then cut to a certain length (see Patent Document 1).

In this preparation method, the pellets are likely to change

20 shapes, and it is difficult to maintain the shapes of the pellets
to be constant.

In this regard, a granulation device as set forth in Patent
Document 1 has been proposed.

In this granulation device, a weight of a pellet per unit time

25 1is detected by a weight detecting device.
In addition, a slit valve for extruding a polyolefin resin with

a strand shape is provided with the device for modulating a degree



is fed back to the device for nodul ating a degree of openness of a slit
valve. In the device for nodul ati ng a degree of openness of a slit valve, 5
a difference between a weight of a pellet per unit tinme as detected by the
wei ght detecting device and a normal value is cal culated, and based on the
calculated result, the degree of openness of a slit valve is nodulated. By
this, as described in Patent Docunent 1, the shape of the 10 pellets can be
kept constant. However, the strand cutting nmethod basically has a probl em

that the i egusht 98 capabiit thalive,exhaeid weib@wes e ﬁ@il_@@r@@f eghiw thméhe
underwat er cutting nethod. The underwater cutting nmethod is a nethod in

which a Guf trey bAckCeHt@ed WMtitd e rdheqatbtagg & Aa)Lse Ar dJandRsePeeda
whereby a resin 15 emerging fromthe die orifice is continuously cut at a

hi gh spe%gitm@%qgegsually flows in the cut segnent, and accordingly, the cut
resin and water are allowed to flow together, and finally to be dehydrated

and dried. For le., P nt ument _2, describes that abrasi-o of _a

cutter knife g&%@%ﬁ?%&%n Ogrdl?oéol)%%a%lhneg fjledne e’%t‘? 8n O@fenp%ﬁgg?%a SZ]UPCCX%EE?SO be
revent ed ontrolling the pressure of a tter knife. . Further, B Patent

et %0 sEe P kb AUt DUET TRl Mol Btilebr bet et B B SBbEaHERt 1]

JP- A-11- 254431 [Patent Docunent 2] JP-A-5-228923 25 D SCLOSURE OF THE

| NVENTI ORY FBBOHI 't ReLEREEDI d9eree RAS BN RFNHAGUENET AHEUIREFE 0f"Ehe

ellets
P based on the calculated result, the degree of openness of a slit valve

is modulated.
By this, as described in Patent Document 1, the shape of the
10 pellets can be kept constant. However, the strand cutting method
basically has a problem that the production capability is extremely
lowered, as compared with the underwater cutting method.
The underwater cutting method is a method in which a cutter in
contact with the die surface rotates at a high speed, whereby a resin
15 emerging from the die orifice is continuously cut at a high speed.
Water usually flows in the cut segment, and accordingly, the cut resin
and water are allowed to flow together, and finally to be dehydrated
and dried. For example, Patent Document 2 describes that abrasion
of a cutter knife can be prevented, and the generation of plugging
20 can also be prevented by controlling the pressure of a cutter knife.
Further, Patent Document 2 does not disclose a granulated pellet
shape.
[Patent Document 1] JP-A-11-254431
[Patent Document 2] JP-A-5-228923
25
DISCLOSURE OF THE INVENTION

[0003]



shoul d be uniform and further, the shape of a pellet should be a spherical
shape. This is due to the fact that when the pellets are in contact 5 wth
each other, the contact area between the pellets can be reduced, and
particularly, for a polyolefin having a low nelting point, it is a
requirenent to have a spherical shape as;a shape that does not bl ock
easily. Patent Docunent 1 describes that the shape of a pellet can be 10
made uni form but does not go as far as to disclose whether the shape can

be controlled. daudhiar,, ktRePatigid JRGUBBRENE. thdiered ShAPel §£QUY blanckhat
the shapes of pellets should be uniform By the nethod tfor preparing

i scl 0seckdl RRRNrDacaRNLAaL Ao LS Bul inbse dbf 11 gulin o RERT 6o o

pellets in the spherical shapes sta The present 1 nvention alns

to provi et hod..for. preparing polyolefin pellets capable of stably
preparingﬁﬁg?gg%gfgﬁﬁéﬁ'lets in the spherical shape. 20 [0005] The present

ventors haveySAIUUOLED SPSLTROLE DY PORS O, ROl oL hetLatsauncer
1 408, SEUSTACEL shape ate stabl v, SoLaiose b Bl stvng Lhe folaniag,
expert manafnsd Vgalrlti%%ldaerslgzr,i ?gg ai Sofgéf‘élfirt nhalizxi'(iar‘rl’?gplaesl'ow4 me[lotoi(lj'l%] point, it
is a requirement to have a spherical shape as a shape that does not
block easily.

Patent Document 1 describes that the shape of a pellet can be

10 made uniform, but does not go as far as to disclose whether the shape
can be controlled.

Further, in Patent Document 2, there is no recognition that the
shapes of pellets should be uniform.

By the method for preparing disclosed in Patent Documents 1 and

15 2, it is difficult to prepare pellets in the spherical shapes stably.

[0004]

The present invention aims to provide a method for preparing
polyolefin pellets capable of stably preparing polyolefin pellets
in the spherical shape.

20 [0005]

The present inventors have conducted experiments by preparing
polyolefin pellets under various conditions, and as a result, we have
found that polyolefin pellets in the spherical shape are stably
obtained by satisfying the following conditions (1) to (3)

25 simultaneously.

Furthermore, the results of the experiments will be described

in detail in Examples.



(1) Firstly, the average linear velocity u of a raw material passing

t hrough the opening on the outlet side of the extrusion orifice is set to
be within a predeterm ned range. 5 The average linear velocity uis
expressed in Qn R2 (nmisec), obtained by dividing the extrusion flowrate
Qof the raw material by the area of thg extrusion orifice. [0007] It was
found that if the average |linear velocity u of the raw 10 material passing
t hrough the opening on the outlet side of the extrusion orifice is too high,
speci fically, (gt han 650 nmisec, the shape of the polyolefin pellets
tends to be likely to be in a cylindrical shape. Also, it was found that if

the average |inqai;velagh!ynl ofethfe Iod AN FBIELIA) PRFSLNG-LNROYED; Lo

openi ng on the outlet side o rusion orifice is too

specifically,: le han mu sec, t unt_o r aw erial ruded
Fom t he Haaeast i ST B R et Ofe B TET el BTN CRLE T RgEE Lo ey e
is a tendency . that it .is.difficul.t to obtain polyolefin pellets in the
spheri cal*5s §ﬁet025esW&Eﬁ§P BrPFﬁgegﬁf?hg?gnr 9%ice is easily obstructed.
[0008% (2) Secondly, if the raw material |s extruded in t?e leinﬂrical
shape>from t hdexBVEERBR I3 P Hi 25 KRLATET 16f U RK heMPHESCH t he
cylinder to the diameter of the circular surface (which may 25 al so be
ref erred AG-adgieg byj dividfingpdie exdtiueian fdenerahsde)of hesapwt pagerial
predeterm ned value. Here, the virtual aspect ratio r can be determ ned by
mul ti pl yiby the tlreaapdr 4ge pkheausior| ocifyce. of the raw material with the
cutting

[0007]

It was found that if the average linear velocity u of the raw
10 material passing through the opening on the outlet side of the
extrusion orifice is too high, specifically, more than 650 mm/sec,
the shape of the polyolefin pellets tends to be likely to be in a
cylindrical shape.

Also, it was found that if the average linear velocity u of the

15 raw material passing through the opening on the outlet side of the
extrusion orifice is too low, specifically, less than 50 mm/sec, the
amount of the raw material extruded from the extrusion orifice per
unit time is reduced, and accordingly, there is a tendency that it
is difficult to obtain polyolefin pellets in the spherical shape

20 stably, or the extrusion orifice is easily obstructed.

[0008]

(2) Secondly, if the raw material is extruded in the cylindrical
shape from the extrusion orifice of the die, a ratio r of the height
of the cylinder to the diameter of the circular surface (which may

25 also be referred to as a “virtual aspect ratio” in some cases) is
set to a predetermined value.

Here, the virtual aspect ratior can be determined by multiplying



time t as defined as an inverse nunber of the product of the nunber of
revol utions of the underwater cutter and the nunber of blades of the
underwat er cutter, and then dividing the product by the dianmeter 5 of the
extrusion orifice. This virtual aspect ratio is not consistent with the
actually obtained aspect ratio of the gflyolefin pel l ets. However, under
the conditions of the average linear velocity of (1) as described above
and the condition of (3) as described below, the virtual aspect ratio 10 r

becomes iyl 6Lh%§eOl 1 hBS, SRARS Ay tNe FPRhYOL&N My REH LI S ik _*E%et %g%’c'_%l;y

obt ai ned. Specifically, 1t was found that polyolefin pellets in

spher [ cal, sshaRe, 6, peyal Al UoPLEPared sl Uingubherahiuals 3306hhypLal i o

r to equa o or less than 1. aver age 11 near

Sati ot yi R ERUSKERIPERcrt or' 47 CRe Rkl R Rarsl R nITRET B adbe ST e
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by dividing the virtual aspect ratio r by the average linear velocity uis

set t9 eqfalthto et rNstent REAE16©002. The present inventors have found that

pellets in the spherical 25 shape can be stably prepared by specifying the

rel ati onshi p BEiweBAartupe I3ReGialraddpeds nati@omsmaméuat\hefca@eapthéﬁy

velocity u. According to the know edge of the present inventors, it was

found 6 otatinekleaspetualatdopetttheappbyrlésimpeldetsi-st Bavewkt h uide ratheaal
conditions of the average linear velocity of (1) as described above
and the condition of (3) as described below, the virtual aspect ratio

10 r becomes indicative of the shape of the polyolefin pellets to be

actually obtained.

Specifically, it was found that polyolefin pellets in the
spherical shape can be stably prepared by setting the virtual aspect
ratio r to equal to or less than 1.6, setting the average linear

15 velocity to satisfy a predetermined condition of (1) as described
above, and further satisfying the condition of (3) as described below.

In the case where the virtual aspect ratio is more than 1.6,
the shape of the polyolefin pellets tends to be in the cylindrical
shape.

20 [0009]

(3) Third, r/u as obtained by dividing the virtual aspect ratio
r by the average linear velocity u is set to equal to or more than
0.002.

The present inventors have found that pellets in the spherical

25 shape can be stably prepared by specifying the relationship between

the virtual aspect ratio r and the average linear velocity u.

According to the knowledge of the present inventors, it was found



aspect ratio of the polyolefin pellet, and the lower limt of the virtual
aspect ratio which allows the obtaining of polyolefin pellets in the
spherical shape according to the increase in the average linear 5 velocity u
i ncreases, as described above. Specifically, it was found that, in the case
where r/u as obtained by dividing the virtual aspect ratio r by the average
| inear velocity wu is equal to or nore than 0. 002, polyolefin pellets in

t he spherical shape can be stably obtai ned. 10 [0010] As described above,

accordin e, Rl ent. i_.nven |on ov1ded is a net arin
ponoIef| Eﬂﬁ Hﬁ}qutFFHS ; Fe?? TOtc%ﬁH%ﬂﬁﬁ?ﬁ} G55 6tef i n
resin mhlch is extrude from an extru5|on orific d on the di e surface

of a die dTRY A BF i Sdet@PnPREYOLEAGE PR AL arPR oﬁ} Pee it Wi ERS s
set in close V|C|n|t¥ to the die surface of the die and rotates in water,
t her eby Whttdiali agreel yaItdl vihpeh rddeows\iee ebhaipéngdthealyatesin peldgés
following conditions (A) to (C simultaneously: 20 (A) the average |inear
vel oci ty in ghetsmhaniwataskapalagsaessiing ta Bheugicndasexn itlsi avenag¢ ildacas
defined by the equation (Eg-1) is equal to or nore than 50 nmm sec and equal
t o or Sl eseeldrait 650 imdrsecses( Bpst deseribadl ahspect ratio r as defined by the
equation (Eg-2) is equal to or less than 1.6, and 25 (C) r/u as obtained by
di vi di ng t he dApdaidi cadfectit absoundythdthe iawdreagesd wheae nel asioby ad niest
equal to or nore than 0.002. [0011] 7 [Equation 1]

by dividing the virtual aspect ratio r by the average linear velocity

u is equal to or more than 0.002, polyolefin pellets in the spherical

shape can be stably obtained.

10 [0010]

As described above, according to the present invention, provided
is amethod for preparing polyolefin pellets by cutting a rawmaterial
containing a molten polyolefin resin which is extruded from an
extrusion orifice formed on the die surface of a die into a

15 predetermined length with an underwater cutter which is set in close
vicinity to the die surface of the die and rotates in water, thereby
obtaining polyolefin pellets,

wherein the method satisfies the following conditions (A) to
(C) simultaneously:

20 (A) the average linear velocity u of the raw material passing
through the extrusion orifice as defined by the equation (Eg-1) is
equal to or more than 50 mm/sec and equal to or less than 650 mm/sec,

(B) the virtual aspect ratio r as defined by the equation (Eg-2)
is equal to or less than 1.6, and

25 (C) r/u as obtained by dividing the virtual aspect ratio r by

the average linear velocity u is equal to or more than 0.002.

[0011]



Q kl- 7r xR ( 1. [0012] [Equation 2] Xt 2x 7r xR3 (Egq-2) 5 [0013] [in
the equations (Eg-1) and (Eg-2), Qis an extrusion flowrate (mm 3/sec) of
the raw naterial per orifice of the extrusion orifices, R is a radius (nm
of the extrusion orifice, andt is a cutting tinme 10 (sec) defined as an

i nverse nunber of the nunber which is ob}ained by multiplying the nunber of
revol utions of the underwater cutter by the nunber of bl ades of the
underwat er cutter]. [0014] According to the present invention, polyolefin
pellets in thggylacgpRerhcal shape can be stably prepared. Mre
specifically, in the casé where the average linear velocity u is nore than
650 nm sec, the shape of the polyolefin pellets is likely to be in the
cylindrical shape. Further, @n the case where the average linear velocity u
is less 20 than 50 musece—Fi=becefres-ei-Ffi-culEqtlp obtai n pol yol efin
pellets in the spherical §hé%e stably. In addition, in the case where the
average linear velocity is less than 50 nm sec, the productivity of the

pol yol efin pellets becones lower. 8 On the contrary, in the present
invention, since the average |inear velocity is set to equal to or less than
650 nm sec and%&ddal

[Equation 2]
= —,ZXQR'%— """""""" (Eq-2)
5
[0013]
[in the equations (Eg-1) and (Eg-2), Q is an extrusion flow rate
(mm®/sec) of the raw material per orifice of the extrusion orifices,
R is a radius (mm) of the extrusion orifice, and t is a cutting time
10 (sec) defined as an inverse number of the number which is obtained

by multiplying the number of revolutions of the underwater cutter
by the number of blades of the underwater cutter].
[0014]
According to the present invention, polyolefin pellets in the
15 spherical shape can be stably prepared.
More specifically, in the case where the average linear velocity
u is more than 650 mm/sec, the shape of the polyolefin pellets is
likely to be in the cylindrical shape.
Further, in the case where the average linear velocity u is less
20 than 50 mm/sec, it becomes difficult to obtain polyolefin pellets
in the spherical shape stably. In addition, in the case where the
average linear velocity is less than 50 mm/sec, the productivity of

the polyolefin pellets becomes lower.



to or nore than 50 nm sec, the polyolefin pellet can be inhibited from
being in the cylindrical shape or in the flat shape, and 5 accordingly,

pol yolefin pellets in the spherical shape can be stably prepared with good
productivity. [0015] Furthernore, in the case where the virtual aspect
ratio is nore than 1.6, the shape of thg polyolefin pellets is likely to be
in the 10 cylindrical shape. Polyolefin pellets in the spherical shape can
be stably prepared by setting the virtual aspect ratio to equal to or |less

than 1.6 underod he e QRitHa@Rs (A) tRBdpL&Sent Oﬂixﬁelnti'cfh,acgﬂdd@'thepgkr)é@b?@ n
pellets in the spherical shape can be 15 stably prepared by setting r/u as

obt ai ned lb%égx\/iv@ilpgittk}eié’isréﬂj% REFld Bl Pk atrP%S@VﬁE?%c'airﬂP%gﬁgl( B)

velocity u to equal to or nore than 0.002 under the conditions (A)

e d to f bl h | i £. of _ AR Vi f
he. aver 56 ¥4 NEBe vErBort, MTbeke AR R TR L pE it S b AEBKAERC,

[ d h diti. (A d (B)., .[0017 h
oref or abl 5 Ay b 0 TReEYRHANT6 8 0P haRRaP 0 BFS nbre (AP, £ a

resul{ of the jnvestigatio onducted by the present _25 inventqrs, it ._was

f ound thaatc‘iﬂﬂ@l?& Yi'ngﬁi}’? £ l?rPet%H@?p%;’%rqh@a PEﬁ’ébEaléi}?P&ecﬁPg?ﬁ?é&E’Wth
hi gher reproducibility by setting the virtual aspect ratior to equal to or
| ess t harPTERRLHA sddl JoeoPrREPELENARY9 1.1 according to the

characteristics of the resin. For exanple, in the case where a polyolefin
resin having d0¥IXli ng point of equal

Furthermore, in the case where the virtual aspect ratio is more
than 1.6, the shape of the polyolefin pellets is likely to be in the
10 cylindrical shape. Polyolefin pellets in the spherical shape can
be stably prepared by setting the virtual aspect ratio to equal to
or less than 1.6 under the conditions (A) and (C).
[0016]
In addition, polyolefin pellets in the spherical shape can be
15 stably prepared by setting r/u as obtained by dividing the virtual
aspect ratio r by the average linear velocity u to equal to or more
than 0.002 under the conditions (A) and (B).
Moreover, it is preferable that the upper limit of r/u be 0.01
in view of the average linear velocity of the raw material and the
20 virtual aspect ratio as set under the conditions (A) and (B).
[0017]
Here, the r is preferably equal to or less than 0.9 or equal
to or more than 1.1.
As a result of the investigation conducted by the present
25 1inventors, it was found that polyolefin pellets in the spherical shape
can be prepared with higher reproducibility by setting the virtual

aspect ratio r to equal to or less than 0.9 or equal to or more than



to or lower than 80C is used, it is preferable to set r to equal to or |ess
than 0.9. 5 In addition, polyolefin pellets in the spherical shape can al so
be prepared by suitably adjusting the preparation condition to set r to a
value of nore than 0.9 and less than 1.1. [0018] Here, r<0.002u+0.65 is
preferred. 10 As described above, accorgjng to the know edge of the present
inventors, the virtual aspect ratior is not consistent with the aspect
ratio of the polyolefin pellet to be actually obtained. It was found that in

order toqset rat. - | ef i t | y.
obtainedlfg %%g?%@?ﬁiﬁgii%% §%§£%%€§r1€§i¥%éﬁihggg§%%f%heq%o ?%%%P?%’%%Tlet
spherica% it_Is Qﬁrticulari r@ferable t.o _change tﬁ%.virtualtasgect ratio
r accordi#& £8°thé Sﬁﬁnﬁepo|%Pﬁ%é“5 éFgééq%Wﬁ%% ocﬂpg Bglﬁoroex%%%? , it
was found that bx seéging éh virtual aspect ratio.r to be [ow |n the case
that the &/8Fad@ PFnEARrIvaY oG 15 HFe% 130 foRToafd SRy CssPt FRG FhEOVPRIZh

aspect ratio r _to be high in the case that the average |inear velocity uis
hi gh, poltPoPé&r ilgspefnabsOi A+ the spherical shape can be prepared with good
reproducibility as well as with a high yield, and golyolefin pellets in the
spher?cal shape a&diil dPibe pobyalaédnmsaled stsabhythespggadicalcaiage coyp 8889 ng
r and u in the range of r<0.002u and r<0.002u+0.65, polyolefin pellets in
t he sphebiecrrephnpe lwars g abdye pdriadtwhyght lye quremgaragdiuei Isionidtiy ioastoaes¢t as
with a high yield. 10 Further, r50.002u+0.5 is nore preferred. Here, by
setting trhécawerafeel ofiecavreectioenty. ¥ drod elped ttharorl. 1.

[0018]

Here, r<0.002u+0.65 is preferred.

10 As described above, according to the knowledge of the present
inventors, the virtual aspect ratior is not consistent with the aspect
ratio of the polyolefin pellet to be actually obtained.

It was found that in order to set the aspect ratio of the
polyolefin pellet to be actually obtained to approximately 1 and make

15 the shape of the polyolefin pellet spherical, it is particularly
preferable to change the virtual aspect ratio r according to the change
in the average linear velocity u.

For example, it was found that by setting the virtual aspect
ratio r to be low in the case that the average linear velocity u is

20 low, and by setting the virtual aspect ratio r to be high in the case
that the average linear velocity u is high, polyolefin pellets in
the spherical shape can be prepared with good reproducibility as well
as with a high yield, and polyolefin pellets in the spherical shape
could be obtained more stably.

25 Specifically, by setting r and u in the range of r<0.002u and

r<0.002u+0.65, polyolefin pellets in the spherical shape can be

prepared with good reproducibility, as well as with a high yield.



| ess than 300 mi sec, polyolefin pellets in the spherical shape can be
obtained with a higher yield. 5 [0019] On the other hand, the average |inear
velocity u may be equal to or less than 200 mm sec, and the virtual aspect
ratior may be equal to or nore than 1.1. In the case where the average
linear velocity is equal to or 10 less _than 200 misec, polyolefin pellets
in the spherical shape can be prepared]ﬁbre stably by adjusting the cutting
time (t) of the wunderwater cutter, and the like to set the virtual aspect
ratio to equ [ 0020] Furthernore, the polyolefin

to or npre ga 1.1. 1§
resinis a (03#831 ﬁérr6p'8h ugP'SnﬁFemﬂﬁﬁoﬁﬁ? ©5EFect ed from et hyl ene,
propyl ene, 1-hutene, 1-hexene, . 4-nethyl-I|-pentene, and 1-octene, and
particularly 6F€Férgylﬁ?t5hﬁg s i He 996%%ﬂ?a§nVGAH€lBV 4 IS FPRg an
et hyl ene-derived backbone concentration of equal to or nore than 50 nol %
(whi ch neheS0 thenhdP Bimefias: SPAyPyefinepe et ldsthR SREAy} enk-Pafsgcan
polymer (P1)" in sone cases), a polyner having a propyl ene-derived backbone
concent r 1§ eptefinegualithoaohigbes vhahds0 nol % (which may be hereinafter
sinply referred to as a "propyl ene-based polyner (P2)" in sone cases), and
a pol gner havild§l®]1- but ene-deri ved backbone 25 concentration of equal to or
nore than 50 nol % (which may be hereinafter sinply referred to as a
"but ene- based (poltyeebtH83) Hand, tSMaweases) lisepretel setty 1l mdyn baddigiaon,
the density of the polyolefin resinis preferably in the range of 800 to 970
kg/ nB, and M a Rieh@nabbyoi amybec) am8e@ the virtual aspect ratio r may be
equal to or more than 1.1.

In the case where the average linear velocity is equal to or

10 less than 200 mm/sec, polyolefin pellets in the spherical shape can
be prepared more stably by adjusting the cutting time (t) of the
underwater cutter, and the like to set the virtual aspect ratio to
equal to or more than 1.1.

[0020]

15 Furthermore, the polyolefin resin is a (co)polymer of one or
more monomers selected from ethylene, propylene, 1l-butene, l-hexene,
4-methyl-1-pentene, and l-octene, and particularly preferably, one
having at least any one of a polymer having an ethylene-derived
backbone concentration of equal to or more than 50 mol% (which may

20 behereinafter simply referred to as an “ethylene-based polymer (P1)”
in some cases), a polymer having a propylene-derived backbone
concentration of equal to or more than 50 mol% (which may be
hereinafter simply referred to as a “propylene-based polymer (P2)”
in some cases), and a polymer having a l-butene-derived backbone

25 concentration of equal to or more than 50 mol% (which may be

hereinafter simply referred to as a “butene-based polymer (P3)” in

some cases) is preferred.



of 830 to 960 kg/nB. Further, as for the appropriate range of the nelt flow
rate (MFR) of the polyolefin resin, for the ethyl ene-based 5 polyner (Pl),
the MFR at 190C under a load of 2.16 kg is from0.05 to 50 g/10 mn, and
preferably from0.1 to 30 g/10 nmn, for the propylene-based polyner (P2),
the MFR at 230C under a | oad of 2.16 k is from0.1 to 200 g/10 mn, and
preferably from0.2 to 50 g/10 m n, ¥ or the butene-based pol ymer (P3),
the MFR at 190C under 10 a | oad of 2.16 kg is from0.05 to 50 g/10 m n, and
preferably fr 0.1,.to 30 g/10 m.n. B | oying the resin as described
Bbove as the pdl JORBFLA™Y €6 doe”a?l&éf By, SIELONIG e resty 20 desellped
prepared nore stabl y. Accordl q’dgn present invention, a method for

pr epar i ng-TL S NSoILREI9Et Ph %%Pﬂ'e? 3eh apél ver%f%e%%wl%hé i thge range
spherical shape can be stably pr epar ed, is provided. BRI EF DESCRI PTI ON OF
THE DRAWCNCG§3O[ @m@ﬁozbgﬂqé ab%xrélmrscQSbéarobp@cmpwm%rrwee@tfsthe
characteristics, and advantages are further clarified with reference to
appropri aelt ERbudiaent $1FR) bE tWesppilbedebehovesing fhe tHee o pinegbased

drawings. [0022] FIG 1 is a schematic viewillustrating the extrusion
devi cé 2lagwar diPdg ,t bhenéFkdiodiatent unflerhe Jpraes eift 2i heekd i ton.fdeGO . R5i s a
schematic view illustrating the underwater cutter and the extrusion orifice

accor di ng:-d Gmng 1@TRAH, MeRld pfetfBeapl¢SERbm1R. 11 tyedd i @mo hhim, ¥Fds thevi ew
illustrating the virtual aspect ratios and the average linear velocities in
Exanpl es 5¥B¥§3€H§ﬂﬁﬁééﬁep5§§ﬁ8£e@PZ), the MFR at 230°C under a load of 2.16
kg is from 0.1 to 200 g/10 min, and preferably from 0.2 to 50 g/10
min, and for the butene-based polymer (P3), the MFR at 190°C under
10 a load of 2.16 kg is from 0.05 to 50 g/10 min, and preferably from
0.1 to 30 g/10 min.
By employing the resin as described above as the polyolefin resin,
a pellet in the spherical shape can be prepared more stably.
According to the present invention, a method for preparing

15 polyolefin pellets, by which polyolefin pellets in the spherical

shape can be stably prepared, is provided.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021]

20 The above-described objects and other objects, characteristics,
and advantages are further clarified with reference to appropriate
embodiments to be described below and the accompanying drawings.

[0022]
FIG. 1 is a schematic view illustrating the extrusion device

25 according to one embodiment of the present invention.

FIG. 2 is a schematic view illustrating the underwater cutter

and the extrusion orifice according to one embodiment of the present



5 BEST MODE FOR CARRYI NG QUT THE | NVENTI ON [ 0023] Herei nbel ow, the present
invention wll be described based on the enbodi nents of the present
invention. Wth reference to FIGS. 1 and 2, the present enbodi nents are 10
described. First, the summary of the nmethod for preparing polyolefin
pellets of the present enbodinent is desgribed. The nethod for preparing
polyolefin pellets in the spherical shape of the present enbodinent is a
nmet hod for preparing polyolefin 15 pellets by cutting a raw nateri al
containiqggﬁ¥ﬂgk%pn pol yolefin resin which is extruded from an extrusion
orifice 1 ormed on the die surface of a die 12 into a predetermn ned

|l ength with a derwater . cq%f r 14 which, is set in _close viginit t he
di e surface o;}#&r}eg o & 12%%n ﬁbsttaliaécslq%t\}/}/ﬁt‘éﬁtlf%raéﬁfc bt ﬁﬁ)ﬁ hd 2né
pol yol efin pellets, 20 th%FLn,the,neghod iatisfées%élg to. (O bel ow
si mul t anébiiage ALY AP EgES| LRearAVRL BRI 29 LCIPRFRE T4y e -
passing through the extrusion orifice 121 as defined by the equation (Eg-1)
is equal to or nore than 50 mmi sec and equal to or |ess than 650 mMi sec, (B)
the virtual aspect ratio r as defined by the equation (Eq-2) 25 is equal to
or 1 e8s than BEST ¥OPE EPRr CHRREINGt QVReBHBYINVENEION the virtual aspect
ratior by the average linear velocity uis equal to or nore than 0.002. 13
[0024] [Equatil@®23]] Q ------------- (Eq_I') [0025]
Hereinbelow, the present invention will be described based on
the embodiments of the present invention.
With reference to FIGS. 1 and 2, the present embodiments are
10 described.
First, the summary of the method for preparing polyolefin
pellets of the present embodiment is described.
The method for preparing polyolefin pellets in the spherical
shape of the present embodiment is a method for preparing polyolefin
15 pelletsbycuttingarawmaterial containing amolten polyolefin resin
which is extruded from an extrusion orifice 121 formed on the die
surface of a die 12 into a predetermined length with an underwater
cutter 14 which is set in close vicinity to the die surface of the
die 12 and rotates in water, thereby obtaining polyolefin pellets,
20 wherein the method satisfies (A) to (C) below simultaneously:
(A) the average linear velocity u of the raw material passing
through the extrusion orifice 121 as defined by the equation (Eg-1)
is equal to or more than 50 mm/sec and equal to or less than 650 mm/sec,
(B) the virtual aspect ratio r as defined by the equation (Eg-2)
25 is equal to or less than 1.6, and

(C) r/u as obtained by dividing the virtual aspect ratio r by

the average linear velocity u is equal to or more than 0.002.



5 [Equation 4] OQXt 2x71xR [in the equations (Eg-1) and (Eg-2), Qis an
extrusion flow rate (mB/sec) of the raw material per orifice of the
extrusion orifices 121, Ris a radius (mm of the extrusion orifice 121,
and t is a cutting 10 tine (sec) defined as an inverse nunber (sec) of the
nunber which is obtained by multiplying %he nunber of revolutions of the
underwater cutter 14 by the nunber of Bi*ades 141 of the underwater cutter
14]. [0026] Hereinbel ow, the nmethod for preparing polyolefin pellets of the
15 present e i~ymgnt will be described in detail. In the present

enbodi ment, in the 'preparation of the polyolefin pellets, a granulation
device 1 as s ) %q Flgj 1 is used. Further, as used in the present
invention, th 6%ef¥hal shape" enconpasses a conpletely spherical shape
as well as an ellipsoidal shape. In 20 the pellets in the spherical shape
obtained in the present invegtion, two cut flat surfaces fornmed by the
underwat er cutter 14 dg= -st, --whi-le-the cigyaynferential surface is
curved toward the outer sidex*RTo determ ne whether the polyolefin pellet is
in the spherical 14 shape or not, a nethod in which the shapes of a total
of 100 to 150 pellets taken randomy are observed directly with the naked
eyes or by a lupe is used. A case where the nunber of the pellets in the
spheri cal shadd0&ddstitutes equal to or nore than 90% of the total 5 nunber
indicates that "the pellet in the spherical shape is stably prepared'. The
granubati on dg¥oguatlions 4équi pped wth an extruder 11, a die

Q Xt o
o (Eq-2)

[in the equations (Eg-1) and (Eg-2), Q is an extrusion flow rate
(mm®/sec) of the raw material per orifice of the extrusion orifices
121, Ris a radius (mm) of the extrusion orifice 121, and t is a cutting

10 time (sec) defined as an inverse number (sec) of the number which
is obtained by multiplying the number of revolutions of the underwater
cutter 14 by the number of blades 141 of the underwater cutter 14].

[0026]

Hereinbelow, the method for preparing polyolefin pellets of the

15 present embodiment will be described in detail.

In the present embodiment, in the preparation of the polyolefin
pellets, a granulation device 1 as shown in FIG. 1 is used. Further,
as used in the present invention, the “spherical shape” encompasses
a completely spherical shape as well as an ellipsoidal shape. 1In

20 the pellets in the spherical shape obtained in the present invention,
two cut flat surfaces formed by the underwater cutter 14 do not exist,
while the circumferential surface is curved toward the outer side.

To determine whether the polyolefin pellet is in the spherical



12 disposed at the end of the extruder 11, a water bath 13, and an
underwater cutter 14 as a cutting neans. 10 The extruder 11 has a cylinder
111, and a screw 112 disposed in the cylinder 111. The base end part of the
cylinder 111 is connected with a hopper 113, and a raw naterial is supplied
to the inside of the cylinder 111 by introducing the raw material for a
polyolefin pellet into the 15 hopper 124 In the inside of the cyl i nder

111, the raw nmaterial is plasticized by the screw 112. [0027] The die 12

i s connected to the. en r f. the.cylinder. 111, 0] Lurali f

extrusi onShoag?ef ioé:eélghlgalﬁ)egt1$CJOng\/lind(‘éqg’llgrll1 Jfﬁe %li]aepelsz,oér?d@fjﬁggrr%’%t@/no ?C§W15O
material is extruded fromeach of the extrusjon orifices 121. re, in the
brecent AR rbiCKePhEABYGALY it RESEEYPOSTLIECION pricde L3 Tialred sgias BFent
to each other, . and the extrusion flow 25 rate is a value obtained b

di vi di ng Bhé dRusiSontseicow P at@Sdf "R tidta Ny htfeifgl Petlekged Dt Fg% the
die 12 by the total nunber of the extrusion orifices 121. 15 [0028] The
end of tHPhfirdcel is§apenreesbdtibes RAuRL dro lpat oxs, thad SAheof ahentpspilal
containing the nolten polyolefin resin discharged fromthe die 12 is cut

wi th an unodraratiedicatesr thdt whileh gesl Isdt inntBecsphhactcad tdhadwe idi etsbiface
(the surface on which the extrusion orifice 121 is forned) in the water
bat h 13 gntpanteat”es at a hi gh speed.

The granulation device 1 is equipped with an extruder 11, a die
12 disposed at the end of the extruder 11, a water bath 13, and an
underwater cutter 14 as a cutting means.
10 The extruder 11 has a cylinder 111, and a screw 112 disposed
in the cylinder 111.
The base end part of the cylinder 111 is connected with a hopper
113, and a raw material is supplied to the inside of the cylinder
111 by introducing the raw material for a polyolefin pellet into the
15 hopper 113.
In the inside of the cylinder 111, the rawmaterial is plasticized
by the screw 112.
[0027]
The die 12 is connected to the end part of the cylinder 111.
20 A plurality of extrusion orifices 121 are provided in the die
12, and the molten raw material is extruded from each of the extrusion
orifices 121.
Here, in the present embodiment, the areas of the extrusion
orifices 121 are equivalent to each other, and the extrusion flow
25 rate Q is a value obtained by dividing the extrusion flow rate of
the total raw material extruded from the die 12 by the total number

of the extrusion orifices 121.



A front view of the underwater cutter 14 is illustrated in FIG 2. The die
surface of the die 12 is provided with a plurality of 10 the bl ades 141
around the rotating plate which is a disc, and the blades 141 cut the raw
material by rotating the rotating plate. [0029] Next, a nethod for
preparing pol yolefin pellets using such granul ation device 1 will be
descri bed. 15 [0030] Exanpl es of the poﬂgolefin resinin the "raw nateri al
containing a polyolefin resin” include a honopol yner of an olefin, a

copol ymer of rpyeger nore kinds of olefins, and a block copol yner obtained
by honopol ynerizihg an ol efin, and then bIock pol ymeri zing the 20

copolynerlzed arg f klnds of eflns The on | reS| IS
a (co)pol yner g I%gmfh%ﬁ%“ﬁonoﬁﬁfcon ectébtpron1e en§ gﬁdT3

a-ol efin_havin to rbon ato | es of -t a-ol efin, havin to
50" car bofi Nt BAE THCTTAIE: SEopiened thein ot T alafin rﬁﬁaﬁe%s&argeg

2- et hyl - | - but ene, | 3-net hyl -1 - but ene, 25 1- hexene 2-et hyl -1 -butene

3- di met hfFOT- bhe e 12 H@tﬁVF wﬂf}érﬁrbﬁéldeSfWﬁé@ﬁyFutt%nveﬁ@lc {so38e £
4-net hyl -1 -pentene, 3, 3-di nethyl -1 -butene, 1-heptene, .nethél-l-hexene 16
di nethyl Cpnﬁéﬁteﬁé,the‘?h?l die paipt e thrherreetqmaqe st @it Chs Ryextrusion
ethyl-1-butene, 1-octene, nethyl-I-pentene, ethyl-I-hexene,
di met hyl olrifiégené?lpispydrimediepireridie netteyl betthy[13| ahdprehetes at a high
trimethyl -I-pentene, propyl-I-pentene, diethyl-I|-butene, 1-nonene, 5
1- decenespiedndecene, 1-dodecene, and the |ike. Anbng these nononers,
et hyl ene, propyl ene, 1-butene, 1-hexene, 4-nethyl-|-pentene, and 1-octene
are preferredn froitheriewast nanessdeywater @xangd €4 19 illustrated in FIG.
2. The die surface of the die 12 is provided with a plurality of
10 the blades 141 around the rotating plate which is a disc, and the
blades 141 cut the raw material by rotating the rotating plate.

[0029]

Next, a method for preparing polyolefin pellets using such a
granulation device 1 will be described.

15 [0030]

Examples of the polyolefin resin in the “rawmaterial containing
a polyolefin resin” include a homopolymer of an olefin, a copolymer
of two or more kinds of olefins, and a block copolymer obtained by
homopolymerizing an olefin, and then block-polymerizing the

20 copolymerized part of two or more kinds of olefins.

The polyolefin resin is a (co)polymer of at least one monomer
selected from ethylene and an a-olefin having 3 to 20 carbon atoms.
Examples of the a-olefinhaving 3 to 20 carbon atoms include propylene,
l1-butene, 2-methyl-1-propene, 2-methyl-1-butene, 3-methyl-1-butene,

25 l1-hexene, 2-ethyl-l-butene, 2, 3-dimethyl-1-butene,
2-methyl-1-pentene, 3-methyl-l-pentene, 4-methyl-l-pentene,

3,3-dimethyl-1-butene, 1l-heptene, methyl-1l-hexene,



pol yol efin resin contai ning a backbone derived from pol ar group-contai ni ng
ol efins such as acrylic acid, nethacrylic acid, 10 nethyl nethacryl ate,
fumari caci d, anhydrous nmaleic acid, an aromatic vinyl conpound, and the

li ke, olefins in the ring shape such as norborene, 5-nethyl-2-norborene,
tetracycl ododecene, and the like, and ﬁolyenes in the non-conjugated ring
shape such as 5-vinyl-2-norborene and t & like is excluded. 15 [ 0031] Anopng
t hese polyolefin resins, fromthe viewpoint of the extrudability and the

o Gabi T i 19SSl S g ALK Bl Bolne RSPISRE gy

pol ynmer having-an e ene- ived 0 tTon of &q

nore than 50 | % (whi ch_may be 20 hereinafter sinply referred to as an

"ot hyl e BEd sy (POFteiEn TORBYLabeRyntEntD YL TG

propyl ene-derived backbone concentration of equal_ to or nore than 50 nol %

(whi ch n&rMsEDHerlenNeeDEr BERBYy rePEPEBACt cMEEN YL "rivpyT EHE&IE pol yner

(P2)" in sone cases), and a polyner having a 1-butene-derived backbone 25

concent r d&4ide Y leduRientengr wERRY t harP B0 ans o6t Lok v h- heljutrne héreprrgheer

sinply referred to as a "butene-based polymer (P3)" in sone cases) is

pr ef ePablle;demedet, he-wndndens- badedepohgmend(tbl) 1ikde Emong tpysenenbmsed,

polymer (P2), or the "butene-based polyner (P3)" is nore preferable.

Furt her, dtfhgylaersi toyoplylehe, pakpokehen iebéxens, pi-eafietriapl yl4penttdre,r ange  of

800 to 970 kg/ nB, and nore preferably in the range of 5 830 to 960 kg/ nB.

As for theappmephrat eredageeal thertrmid, fdowWdrissadWEREoef ekhgppel yabefin

resin, for the ethyl ene-based polymer (Pl), the MFR at 190C under a |oad of

2.16 kg ippiya@f@n0%eanS8odtddnihg, a backbone derived from polar
group-containing olefins such as acrylic acid, methacrylic acid,

10  methyl methacrylate, fumaric acid, anhydrous maleic acid, an aromatic
vinyl compound, and the like, olefins in the ring shape such as
norborene, 5-methyl-2-norborene, tetracyclododecene, and the like,
and polyenes in the non-conjugated ring shape such as
5-vinyl-2-norborene and the like is excluded.

15 [0031]

Among these polyolefin resins, from the viewpoint of the
extrudability and the moldability of the resin, and the like, at least
one selected from a polymer having an ethylene-derived backbone
concentration of equal to or more than 50 mol% (which may be

20 hereinafter simply referred to as an “ethylene-based polymer (P1l)”
in some cases), a polymer having a propylene-derived backbone
concentration of equal to or more than 50 mol% (which may be
hereinafter simply referred to as a “propylene-based polymer (P2)”
in some cases), and a polymer having a l-butene-derived backbone

25 concentration of equal to or more than 50 mol% (which may be

hereinafter simply referred to as a “butene-based polymer (P3)” in

some cases) is preferable, and the ethylene-based polymer (P1l), the



and preferably fromO. 1 to 30 g/10 mn, for the propyl ene-based pol yner
(P2), the MFR at 230C under a load of 2.16 kg is fromO0.1 to 200 10 g/ 10
mn, and preferably fromO0.2 to 50 g/10 m n, and for the butene-based
polynmer (P3), the MFR at 190C under a load of 2.16 kg is from0.05 to 50
g/10 mn, and preferably fromO0.1 to 3013/10 mn. Furthernore, a part of
the polyolefin resin my be graft-nodifited by a pol ar nononer such as
anhydrous maleic acid. Such 15 a nodified polyolefin resin is obtained by

graf t - pol yrerzia e g Bl AROPNQIERT S Wi ¢, b, Coexistencs, pmap @rganig
a 3{ gn , or th |I¥L. T 5%?& ? e raﬁ%ﬁa

per oxi de, azo conpo n-a ion, 1n teria
containin %Epo%%%€3$f1resin", known additives, for exanple, a stabilizer,
a rel easi 6'a§§' €20 antistatic agent, a dispersant, a colorant such as
a dye/pignent and. the Lik ,_an_antioxidant, or the |like may be agg_d to the
Sbove- Ment onddgSrFol SRENISRET i Gt EAAPOLURLESE RESBON yioT RO SEEBIA. 111 n o
typi cal enbodi ment of the present jnvention, the content of these known
addi ti ve WWnpanest 81i 808t terost0 ¥3fady BpdwePEAtPHRFCHDDL hakt Shepgapgenefght
of the polyolefin resin. [0032] First, the raw material for a polyolefin
pel | eb | S3htectl&y/ng. |3 darhehaoparoprliziteThangaw hdhernalt ifddwgase for
exanple, the polyolefin resin and the additives. The raw nateri al
i nt r oducedkR)t oft hiee popperleflid resphasioxithedetbyléhe-lsasedvpblmer t(Reé),
inside of the cylinder 111, and extruded from 5 the extrusion orifice 121
of the dithelAFRoanaEEd tadeéhea drdidobfthel 6 &y isderod D1.05 0033) g/10 min,
and preferably from0.1to 30g/10min, for the propylene-based polymer
(P2), the MFR at 230°C under a load of 2.16 kg is from 0.1 to 200
10 g/10 min, and preferably from 0.2 to 50 g/10 min, and for the
butene-based polymer (P3), the MFR at 190°C under a load of 2.16 kg
is from 0.05 to 50 g/10 min, and preferably from 0.1 to 30 g/10 min.
Furthermore, a part of the polyolefin resin may be
graft-modified by a polar monomer such as anhydrous maleic acid. Such
15 a modified polyolefin resin is obtained by graft-polymerizing the
polarmonomers with the coexistence of an organic peroxide, a diazo
compound, or the like.
In addition, in “the rawmaterial containing a polyolefin resin”,
known additives, for example, a stabilizer, a releasing agent, an
20 antistatic agent, a dispersant, a colorant such as a dye/pigment and
the like, an antioxidant, or the like may be added to the
above-mentioned polyolefin resin, inaddition to the polyolefin resin.
In a typical embodiment of the present invention, the content of these
known additive components is at most 1 part by weight per 100 parts
25 Dby weight of the polyolefin resin.
[0032]

First, the raw material for a polyolefin pellet is introduced



Here, the average linear velocity u of the raw material passing through the
extrusion orifice 121 as defined by the equation (Eg-1) 10 is equal to or
nore than 50 nm sec and equal to or |ess than 650 mmi sec. Anobng these, the
average linear velocity is preferably equal to or nore than 100 mi sec and
equal to or less than 580 mmi sec. If thﬁBaverage | i near velocity of the raw
mat eri al passing through the opening onthe outlet side of the extrusion
orifice 121 15 is too high, specifically, nore than 650 mmi sec, the shape
of the pal j is | kel inth j.ndrical
Furt her, qi‘?%t ﬁ%{é;\?gjﬁjl gegl ﬁ-ill’?éal’hil(/(%%%‘% ?I;/%flt lem?lac%ﬂrcriaet%céir ifgtjl% e%%?@?ﬁ H%r%ugh
t he opening on the aqutl.et side. of the extrusion orifice 121 is too |ow,
specifi(xﬁéixdyﬁéé? fﬁgﬁn56ngn§§80?dgﬁglgﬁ%Unt of the 20 raw nateri al
extruded fromthe extrusion orifice 12 er unit time js_low _and. .
Secordi ngly. T8 SO FHECA AL L0 OHEMCRY et pdiionerPR: bb? id B1RRtifdzed
spherical shape stably. By setting the average |linear velocity to equal to
or nore tHakDesECHR éé@ ahd-heydaEles of thessyihadesad lmprdeximuled f5on
tendency 25 that it is possible to prepare polyolefin pellets in the
spher Pcalthesgzseusiapl grifoos4)21of Fhetdie 12 wonnectgd taspeetencaifotheas
defined by the equation (Eg-2) is equal to or less than 1.6. Anong those,
the virtuyatliasigectlllratio r is preferably equal to or nore than 0.3 and
equal to or less than 1.3. 5 Polyolefin pellets in the spherical shape can
be stably pred@®0&ad] by setting the virtual aspect ratio to equal to or |ess
than 1.6 and satisfying the conditions (A and (CO).

Here, the average linear velocity u of the raw material passing

through the extrusion orifice 121 as defined by the equation (Eg-1)
10 is equal to ormore than 50 mm/sec and equal to or less than 650 mm/sec.
Among these, the average linear velocity is preferably equal
to or more than 100 mm/sec and equal to or less than 580 mm/sec.
If the average linear velocity of the raw material passing
through the opening on the outlet side of the extrusion orifice 121
15 is too high, specifically, more than 650 mm/sec, the shape of the
polyolefin pellets is likely to be in the cylindrical shape.
Further, if the average linear velocity of the raw material
passing through the opening on the outlet side of the extrusionorifice
121 is too low, specifically, less than 50 mm/sec, the amount of the
20 raw material extruded from the extrusion orifice 121 per unit time
is low, and accordingly, it is difficult to obtain the polyolefin
pellets in the spherical shape stably.
By setting the average linear velocity to equal to or more than
50 mm/sec and equal to or less than 650 mm/sec, there is a tendency
25 that it is possible to prepare polyolefin pellets in the spherical
shape stably.

[0034]



Furthernore, as a result of investigation conducted by the present
inventors, it was found that polyolefin pellets in the 10 spherical shape
can be prepared with good reproducibility by setting the virtual aspect
ratior to equal to or less than 0.9 or equal to or nore than 1.1 and
satisfying the conditions (A and (O aggording to the characteristics of
the resin. For exanple, in the case wheré a polyolefin resin having a
melting 15 point of equal to or |ower than 80C is used, polyolefin pellets

in the spheriggknahapencap Rg; A aRaLed Wit o goed BQPEHQ&C%PitlHet )égﬁ?ﬁtion
| | han 0.9 [0035

setting virtual aspect ratior to equal to or less than
Furt her, @{_ s. oht aj eg b i id% Hh Viﬁﬁgﬁ%tﬁ1 ct t\%t g he
aver age “iﬁgéﬁ %gﬁ% pr 8(¥§qg§5a1%%6 d%'nore t an%§§b0553xks egb%F éﬁE
above, the vk;tual aspect ratiouig not consiséﬁq% m@gh t.he aciqﬁgoas ect
ratio of e bl YOIRFIT IRt Tughd T K& P8REr “NFT i +° FRFUBTSFL (15 OFi FEoal
aspect ratios _ohtained fromthe polyolefin pellet in the spherical shape
i ncr eased N4 dr i'ng to the increase 25 in the average linear velocity.
Accordingly, polyolefin pellets in the spherical shape can be stably
prepaPed by s&Cdyrdefin Rl k&fifalnttdeosPdF ECahahapeotan krderalzly prapared
conditions (A) and (B). Anong those, r/u is preferably equal to or less than
0.01, and®y Aeréipgeihe ainfueduaspeot aratiies ot fawa b.WoHr 1eggaihars 1F6gr ahdr ,
in order to make the shape of the polyolefin pellet spherical, it is
pr ef er ablsettis fghaggeheheondi t uahsaspecand atClo. r according to the change in
the average linear velocity u.
Furthermore, as a result of investigation conducted by the
present inventors, it was found that polyolefin pellets in the
10 spherical shape can be prepared with good reproducibility by setting
the virtual aspect ratio r to equal to or less than 0.9 or equal to
or more than 1.1 and satisfying the conditions (A) and (C) according
to the characteristics of the resin.
For example, in the case where a polyolefinresinhavingamelting
15 point of equal to or lower than 80°C is used, polyolefin pellets in
the spherical shape can be prepared with good reproducibility by
setting virtual aspect ratio r to equal to or less than 0.9.
[0035]
Further, r/u as obtained by dividing the virtual aspect ratio
20 r by the average linear velocity u is equal to or more than 0.002.
As described above, the virtual aspect ratio is not consistent
with the actual aspect ratio of the polyolefin pellet, and the lower
limit value of the virtual aspect ratios obtained from the polyolefin
pellet in the spherical shape increases according to the increase
25 1n the average linear velocity.

Accordingly, polyolefin pellets in the spherical shape can be

stably prepared by setting r/u to equal to or more than 0.002 under



Specifically, by setting the preparation conditions in the range of

r<0.002u and r SO. 002u+0. 65, and preferably, r<0.002u+0.5, polyolefin 10
pellets in the spherical shape can be prepared with good reproducibility and
with a high yield. In addition, by setting the preparation conditions in
the range of r<0.002u and r-0.002u+0. 65,, . and preferably r50.002u+0. 5,
polyolefin pellets with a high sphericity can also be prepared. 15 [0037]
This is construed to be based on the followi ng reasons. As the average

i near v i f, it r terial is higher, the polyolefin pellet is apt
to swell e%\)&t %n%e%lp%ﬁsdi@ I g?ldzi(r ction to the discharging direction from

t he extrusion i fi 121. For. 20 this, ,i.t is necessary to ke shape of
t he ponoIefiﬁg%gﬁ1gsosgph5{Féﬁi ;éﬁ%%?P% s?%ﬁa H5°6¥?¥85F g@ %éiqﬁdtﬁ S

according to the _increase i he aver age Eine r | ocity of the raw
naterialgn?%ﬁegrﬁﬁ?ﬁ%hQXR%ﬂg %PSQFOSEEEOF 48n 'gﬁgaverage | i near velocity
u of equal to or less than 300 nm sec, polyolefin pellets in the 25
spheri cal shap@xggﬂ be obtained with a higher yield. [0038] However, the
average linear_vel ocity decreases by setting the 21 virtual aspect ratio to
at |l east a prdobttéaranindd wades. tSprakei thel ghare fof the qmlyad Petld egr
nore than 1. 1 and the average linear velocity uis set to equal to or |ess
t han 200 sphseic;alpoljtolief ipredelrkbile tr chhagsphkei cartgahpespeadt beatprepar ed
nore stably even outside the range 5 of r<0.002u+0.65 in sonme cases. In
t hi s casecadrdingrtef erfteblohangeusde aheebhigkege- biheare-delcopoy ywer and an
et hyl ene- propyl ene copol yner as the raw nmateri al
Specifically, by setting the preparation conditions in the range of
r<0.002u and r£0.002u+0.65, and preferably, r<0.002u+0.5, polyolefin
10 pellets in the spherical shape can be prepared with good
reproducibility and with a high yield. In addition, by setting the
preparation conditions in the range of r<0.002u and r<0.002u+0.65,
and preferably r<0.002u+0.5, polyolefin pellets with a high
sphericity can also be prepared.
15 [0037]

This is construed to be based on the following reasons.

As the average linear velocity of the raw material is higher,
the polyolefin pellet is apt to swell in the perpendicular direction
to the discharging direction from the extrusion orifice 121. For

20 this, it is necessary to make the shape of the polyolefin pellet
spherical by increasing the virtual aspect ratio according to the
increase in the average linear velocity of the raw material.

Here, in the case of r<0.002u+0.5 and an average linear velocity
u of equal to or less than 300 mm/sec, polyolefin pellets in the

25 spherical shape can be obtained with a higher yield.

[0038]

However, the average linear velocity decreases by setting the



for a polyolefin. [0039] 10 Here, the radius R (m) of the extrusion
orifice is preferably equal to or nore than 1.0 nm and equal to or |ess
than 3.0 mm Anong those, Ris nore preferably equal to or nore than 1.3 nm
and equal to or less than 2.5 mm By this, an effect of obtaining
polyolefin pellets in the spherical shape nore stably is attained. 15
Further, the cutting time t defined as &h inverse nunber of the nunber
which is obtained by multiplying the nunber of revolutions of the
undermater.qytter 14 b¥ %he nu r of blades 141 of th undgrmﬁt%n Ci ter
e Ad’ Be6r11-68

14 is preferalily2®¥ta RS TRR 2 H ] tegaing 1 &8s ¥han
0. 05 sec., Bg,this, an effect that cutting 20 failures such as whi skers and
burrs, ortfoEdUSFbir PpFER ke TafobE thatule e #Nkt At CaiEkede o] velocity
Furthernore, the average volunme V (mB) of the polyolefin pellet _to be
prepar ed U ¢Sppeterasidiadqlal ofol @S rdied LRANTE/ fBFe RV Tefalin pe3 ledsoin| ess
than 70. Anong these, the average volume V (mm 3) of the polyolefin pellet
to be prédper ephésipal shepeasadrybprafaraatsidmege st abd yoevemopatshde tie raage

Al so, the average volunme V (nm 3) of the polyolefin pellet to be prepared
is pabti afl alOy Op2ef+ér. &bl ynequat teses.| ess than 50. Pol yolefin pellets in
t he spherical shape can be prepared nore stably by setting the average

vol ume V (mmB)inofchtilke cpekyoliefin peéfetabbe to agilart ey e dltames1 | n
addition, an effect that fusion between the pellets is reduced due to |ack
of cool i RBHPA yaletrabRgdaly e SBY 1R A6p PVEIAGHPAl B ¥s the raw material

for a polyolefin.
[0039]

10 Here, the radius R (mm) of the extrusion orifice is preferably
equal to or more than 1.0 mm and equal to or less than 3.0 mm. Among
those, R is more preferably equal to or more than 1.3 mm and equal
to or less than 2.5 mm. By this, an effect of obtaining polyolefin
pellets in the spherical shape more stably is attained.

15 Further, the cutting time t defined as an inverse number of the
number which is obtained by multiplying the number of revolutions
of the underwater cutter 14 by the number of blades 141 of the
underwater cutter 14 is preferably equal to or more than 0.005 sec
and equal to or less than 0.05 sec. By this, an effect that cutting

20 failures such as whiskers and burrs, or occlusion problems can be
reduced is attained.

[0040]
Furthermore, the average volume V (mm®) of the polyolefin pellet
to be prepared is preferably equal to or more than 5 more and equal

25 to or less than 70.

%)

Among these, the average volume V (mm”) of the polyolefin pellet

to be prepared is particularly preferably equal to or more than 10.



(mm 3) of the polyolefin pellet to equal to or less than 70. If the average
volume V (mm 3) of the polyolefin pellet is nore 10 than 70, there is a
possibility that the pellet is not introduced into a screw of a nolding
machi ne such as an injection-nolding machine and the like. In addition, if
the average volume V (mm 3) is less th 5, when mxed with other resin
pellets, this could lead to classification. 15 [0041] A cooling neans,

t hough not shown, is enbedded in the vicinity of the opening on the outl et

side of ANBoEXHUSI O Ll GRe Of (dn8 ot Bebd1 ¥ tifgd Nt { 9heWitdppied he

extrusion orifice 121 1s cooled. Further, the tenperature of the interior

wal | of §bepext{usiom, 20. orLLive, Lo Heconsidengd bg be uniform The

t enperature erence between the nperature of the interior wall of the
extrusion orifj . of ¢ [ t te t f t [ aw
mat eri al innegégf%#%%%gﬁﬁ?g%%%igaaaéug%¥F%§CF% ?ﬁ%ﬁgi#%ﬁggbﬁ£§§???%éﬁgﬁi of
the die 1 | ows the.average. 25 linear velociiy of .the raw . nmaterial, to be
controf 1§25 607 L ABY Y R ERos PO T i Y RE T DR UPLATIBar e
extrgged from23 the extrusion orifice 121 is supplied to the inside of the

wat er’ batf €992 AntP R TRt R uhderwat er cutter 14. The cut raw materi al
is made into polyolefin pellets in the spherical shape in the water bath
13. 5 FurtherIngReidiirPeraneéfeqt that Hesipehetneendhseral Letes T rdugssk
nolten raw material imedi ately before being supplied to the extrusion
orifice 422 o9 lawrk dgifecoeliand theatepprachty T isl the average volume V

(mm®) of the polyolefin pellet to equal to or less than 70.
If the average volume V (mm®) of the polyolefin pellet is more
10 than 70, there is a possibility that the pellet is not introduced
into a screw of a molding machine such as an injection-molding machine
and the like. In addition, if the average volume V (mm’) is less than
5, when mixed with other resin pellets, this could lead to
classification.
15 [0041]

A cooling means, though not shown, is embedded in the vicinity
of the opening on the outlet side of the extrusion orifice of the
die 12, and the interior wall of the extrusion orifice 121 is cooled.

Further, the temperature of the interior wall of the extrusion

20 orifice 121 can be considered to be uniform.

The temperature difference between the temperature of the
interior wall of the extrusion orifice 121 of the die 12 and the
temperature of the molten raw material immediately before being
supplied to the extrusion orifice 121 of the die 12 allows the average

25 linear velocity of the raw material to be controlled.

[0042]

The raw material containing the polyolefin resin extruded from



inlet point of the cutter box of the cooling nmedium (water in the present
enbodi nent) in the water bath 13 is preferably equal to or 10 hi gher than
135C. Anpbng those, it is nore preferable to set the tenperature to equal to
or higher than 150C and equal to or lower than 330C. By this, an effect of
further ensuring the obtaining of polygkefin pellets in the spherical shape
is attained. 15 Ti is preferably equal to or higher than 150C and equal to
or lower than 330C, and T2 is preferably equal to or higher than 0OC and

equal to t9e LAVRLsiHAMLAG.cd 9943]s sb‘%ﬁiie&lh&) ehbech i Ve aat LRBSyAert BSth
[

present enbodinment will be 20 described. According to the present

embodi ment;, _pgl xgltee:,'?eh |é§/ %@éﬂﬁé& RRAEH Gal, Sﬂ?&ec&cae'}al%m%fté%x

is
prepared. Morre specifica In the case where the averag i near veﬂoélty

[ t ot l.yal.ef || ' i kel
Yo be a Qe 2di SRaed Tt harS rntoh SRR AR R I, EhS i Rath Y
vel ocity is less than 50 misec, it becones difficult to obtain

pol yol efim'pel lets 24 in the spherical shape stably. In addition, in the

e e SRR 08 P YL 3 ST 50 R Lo

the present enbodi nent, since the average. 5 linear velocity is equal to or

| ess t hatPE50OMESedadnBaEqtAR Lt MBediane by t PRPHD e SUHE 950 I5PoltESi n

pellet can be inhibited frombeing in the cylindrical shape or in the flat

shape, am&ktassdodi pghyice 121 of the die 12 and the temperature T2 of the
inlet point of the cutter box of the cooling medium (water in the
present embodiment) in the water bath 13 is preferably equal to or

10 higher than 135°C. Among those, it is more preferable to set the
temperature to equal.to or higher than 150°C and equal to or lower
than 330°C.

By this, an effect of further ensuring the obtaining of
polyolefin pellets in the spherical shape is attained.

15 Tl is preferably equal to or higher than 150°C and equal to or
lower than 330°C, and T2 is preferably equal to or higher than 0°C
and equal to or lower than 60°C.

[0043]
Next, the effective actions of the present embodiment will be

20 described.

According to the present embodiment, polyolefin pellets in the
spherical shape can be stably prepared.
More specifically, in the case where the average linear velocity
u is more than 650 mm/sec, the shape of the polyolefin pellets is
25 1likely to be a cylindrical shape.

Further, in the case where the average linear velocity u is less

than 50 mm/sec, it becomes difficult to obtain polyolefin pellets



polyolefin pellets in the spherical shape can be stably prepared. [0044] 10
Further, by setting the virtual aspect ratio to equal to or less than 1. 6
under the conditions (A) and (C) , polyolefin pellets in the spherical
shape can be stably prepared. [0045] 1In addition, polyolefin pellets in the
spherical shape can be 15 stably prepa?gd setting r/u as obtained by
dividing the virtual aspect ratio r by the average linear velocity to equal
to or nore than 0.002 wunder the conditions (A) and (B). [0046]

Furt her mperhobyRe i & pad e Stabithe spheddc@aloshare t¢aNchge AflepPLepay ed
wi th higher reproducibility by setting the virtual aspect ratio to equal to

I : [ - i i f
O o o2, Ehasale P1RkaPanlodio s ML, WA, Lo fnPegr ditdorbAubhe ok pise of
a resin Qﬁ%lgg}g?ggk%hP PoL twgﬁlfq%%H_&é%éH-lomer t han 80C i s used,

pol yolefin™p € spherica §ﬁape can be nore stably prepared by
setting the vbrtual aspect rat.io

Mor eover, t he §i G S HSi ol df ﬁh%g?fgggﬁ?EQW%%ﬁggﬁgk}gigcghgﬁﬁ[%gég‘¥§5
increased by selectipg r, and u_in the range of r<0Q.002u and _r-0.002u+0. 65,
partieul iﬁpﬁai‘fn"%%% ge® 6AYRL. BO 02 S 8. 66§ '32C AbRGUPHeSS, OF f
the average linear velocity uis set to equal to or 5 less than 300 nm sec,
pol yol ef PRTBEHNaE SOITMASRE s PReaP LehapP TPt arBPDENRHoPERGd oA ReHGher
yreld. [gg4§Le cylindrical shape or in the flat shape, and accordingly,
polyolefin pellets in the spherical shape can be stably prepared.
[0044]

10 Further, by setting the virtual aspect ratio to equal to or less
than 1.6 under the conditions (A) and (C), polyolefin pellets in the
spherical shape can be stably prepared.

[0045]
In addition, polyolefin pellets in the spherical shape can be

15 stably prepared setting r/u as obtained by dividing the virtual aspect
ratio r by the average linear velocity to equal to or more than 0.002
under the conditions (A) and (B).

[0046]
Furthermore, polyolefin pellets in the spherical shape can be

20 prepared with higher reproducibility by setting the virtual aspect
ratio toequal toor less than 0.9 or equal toormore thanl.1 according
to the kinds of the resins under the conditions (A) and (C). For
example, in the case where a resin having a melting point of equal
to or lower than 80°C is used, polyolefin pellets in the spherical

25 shape can be more stably prepared by setting the virtual aspect ratio

to equal to or less than 0.9.

[0047]



On the other hand, in the case where the virtual aspect ratio r is set to
equal to or nore than 1.1 and the average linear velocity 10 uis set to
equal to or |ess than 200 mi sec, polyolefin pellets in the spherical shape
can be stably prepared. [0049] Further, if the polyolefin resin is one or
two or nore resins selected fromthe gégup consi sting of a (co)pol ynmer of
at | east one 15 nononer selected from ethyl ene, propyl ene, 1-butene,

1- hexene, 4-nethyl-I|-pentene, and 1l-octene, and particularly a polyner

having an et [ipkepg=derdneedi baglrops: goncem pathansofn egalpH- i0a 1MPRgpd han
50 nol % (P1l), a polymer having a propyl ene-derived backbone concentration of

equal to.Qp ngfn%P@Q%é@ Wls(@l(epc%)ingfigdaﬁ?plgli/mhe %:%n@%\/io@gr%ﬂégogg and o
0

1- but ene-derived backbone ‘concentrat’i on of equal to or "nore

(P3). pellsat ob,bhesspheiicah $1ans, 630 i Jr $paced ogaRre, sLabl ¥o,1.0950)

Further, "the present fnvention is o'the’e

descri bed _abaov and nmodifications,.,inprovenent.s or the like wthin _the
scope al %Wﬁgg?%gepu]rr%g S 2EPTEHE b ae]ﬁtveiq?ﬂf Y Bnl?osetbé:oatefléﬁar]reﬁoa?]é
included_in the present invention. 26 For exanple, the polyolefin resinto
be used #?Sﬁth?FrﬁQ%H““t/éthoE%l%S’(Je%%r?fﬂ%%fnﬁﬁet%merﬁﬁ@sl §82B8s¢3% bed
above. [EXAVPLES] 5 [0051] Next, Exanples of the present invention wll be
descri be@dl1so( BRaRpePRAIFABYN t AN EHRL Bttt as descri bed as the enbodi nents,

ol yol efin
oty [0048]

On the other hand, in the case where the virtual aspect ratio
r is set to equal to or more than 1.1 and the average linear velocity
10 u is set to equal to or less than 200 mm/sec, polyolefin pellets in
the spherical shape can be stably prepared.
[0049]
Further, if the polyolefin resin is one or two or more resins
selected from the group consisting of a (co)polymer of at least one
15 monomer selected from ethylene, propylene, l-butene, l-hexene,
4-methyl-1-pentene, and 1-octene, and particularly a polymer having
an ethylene-derived backbone concentration of equal to or more than
50 mol% (P1l), a polymer having a propylene-derived backbone
concentration of equal to or more than 50 mol% (P2), and a polymer
20 having a l-butene-derived backbone concentration of equal to or more
than 50 mol% (P3), pellets in the spherical shape can be prepared
more stably.
[0050]
Further, the present invention is not limited to the embodiments
25 as described above, and modifications, improvements or the like
within the scope allowing the purposes of the present invention to

be attained are included in the present invention.



pell ets were prepared. 10 The polyolefin pellet was prepared under the
preparation conditions as shown in Tables 1 and 2. [0052] [Table 1] Raw
material Parts by weight Polyolefin resin: 100 parts by weight

Et hyl ene- based pol yner (conononer: propylene, MFR at 230C=0.60 g/ 10 mn,
TAFMER (trade nane) nmanufactured by Mtsui Chemicals, Inc.) Additives
Phenol - based antioxidant 0.10 part by i ght Phosphorous-based anti oxi dant
0.15 part by weight [0053] 27 [Table 2] D aneter of the die orifice (2XR)

3.5 mm Teﬁpeﬁé rr&%dé ‘%fhe %81%8%?1? |n t Ci'oebélﬁ’ge ] %totTﬂ@gEé&u&?

(T2) of the coo |ng i'um 16 wat er e cutter ox i nlet trusion

i near venger FRETPLATHEE Y ol TR st R bRk ner vet or 442
rpm
[EXAMPLES]
5 [0051]
Next, Examples of the present invention will be described.
(Example 1)
By the same method as described as the embodiments, polyolefin
pellets were prepared.
10 The polyolefin pellet was prepared under the preparation
conditions as shown in Tables 1 and 2.
[0052]

[Table 1]

Raw material Parts by weight

Polyolefin resin: 100 parts by weight
Ethylene-based polymer
(comonomer: propylene, MFR at
230°C=0.60 g/10 min, TAFMER (trade
name) manufactured by Mitsui

Chemicals, Inc.)

Additives Phenol-based antioxidant

0.10 part by weight
Phosphorous-based antioxidant

0.15 part by weight

[0053]



cutter Number of blades of the underwater cutter 8 sheets Cutter tinme (t)
0.017 sec Virtual aspect ratio (r) 0.49 r/u 0.004 [0054] Further, in Table
2, t is an inverse nunber of the nunber which is obtained by nultiplying

t he nunber of revolutions of the underwater 5 cutter by the nunber of

bl ades of the underwater cutter. [0055] ,_The preparation conditions in Table
2 correspond to Point C anobng the poin@g of R7 as shown in FIG 3. Next,

for each of the total 20 kinds consisting of 4 kinds of 10

et hyl ene- propyF%%q cggolyners satisfying an MFR at 230C of 0.7 to 10 g/10
mn, 4 kinds of ethyléene-butene copolyners satisfying an MFR at 190C of 3
to 80 g/ 10 mn} 3 ki nds of ethylen Iene copaql yners satisfying an |MFR
at 190 of 0.4 1D“ﬂeﬁe@ffbt%ﬁﬁlgémkgﬁﬁs%g et hy| g% ut ene copol yners
satisfying an MR at.Z30CGq} oQt?h 045 lqutkgjgicg m n, _and 6 Kinds of
propyl ene- based gi%stoners whi ch were eac p%“&%lefln resin as a raw
material, the extruston—Tfiowrate afe the—ceutting—tire—t—{=H{rnugber

of revol utions| XHirbEI 0 f“%l%ﬁége‘ﬁ?llﬁbmﬁﬁ¥TerQCanDng the preparatior
conditions in TaMterD ipafheguttegpbesi inkefl |y Qmas set to equal to or re
than 1197 mm 3/ Estemsandflogguad (Qoporodiéss: ¢hare 2452 mBlsec. Further, t (was
set to equal tpehrakidbeitikan 0. 007 sec and equal to or less than 0. 013
sec. According| _to the variance In Q and t, the] values of the average Tijnear

velocity, the| d75Pdaliaeedelsdty ¥ and r/u var$tl B%{ST%e ot her prepardtion

Number of revolutions of the underwater

442 rpm
cutter

Number of blades of the underwater cutter | 8 sheets

Cutter time (t) 0.017 sec

Virtual aspect ratio (r) 0.49

r/u 0.004
[0054]

Further, in Table 2, € is an inverse number of the number which
is obtained by multiplying the number of revolutions of the underwater
5 cutter by the number of blades of the underwater cutter.
[0055]
The preparation conditions in Table 2 correspond to Point C among
the points of R7 as shown in FIG. 3.
Next, for each of the total 20 kinds consisting of 4 kinds of
10 ethylene-propylene copolymers satisfying an MFR at 230°C of 0.7 to
10 g/10 min, 4 kinds of ethylene-butene copolymers satisfying an MFR
at 190°C of 3 to 80 g/10 min, 3 kinds of ethylene-propylene copolymers
satisfying an MFR at 190° of 0.4 to 4.3 g/10 min, 3 kinds of
ethylene-butene copolymers satisfying an MFR at 230°C of 0.3 to 45
15 g/10 min, and 6 kinds of propylene-based elastomers, which were each

a polyolefin resin as a raw material, the extrusion flow rate Q and



conditions were the sane as for Point C. The average |linear velocity and
the virtual aspect ratio are denoted by the points of R7 other 10 than Poi nt
Cin FIG 3. Specifically, according to the change in the extrusion flow
rates Q the average linear velocity was set to equal to or nore than 100
mmns and equal to or less than 300 nm's., Further, according to the change
in the extrusion flowrates Q the V|r12§al aspect rati o was equal to or
nore t han 0 3 and equal to or 15 less than 0.7. The raw material polyolefin

resin of t td tdb 7 i i_nt t r lower
t han 80C tlgn%Rh%l ﬁt ?{/?numer etvr?gglr?g%o épﬂé’(‘f%rret r?c?gbg 618 6]
20 (Exanpl ) ts wer e ared th each arj ous . raw
mat eri al s fe\ﬁf%fgr 1/ aé[hélgo& EnRT THPb E/Jrfg?scoﬁ tders %Pnﬁ%b J 94%s

et hyl ene- bas poI conon msr but ene) having a trade me ;,of TAFNER
manuf act ut ]%} & S5l°s £oI REU34nH aﬂrl\m?zg%t fl@bélzg—?lrﬂ“ {K&C°r 8Rge of

0.5to 4 g/10 mn) vvere used as the raw materials. Depending on each of the
vari ous resiadater Pal £85% N &k ta'usi BR ffﬁ%@v EACENSrand V&R &k tihGirdete
varied, respectively. Specifically, 29 Q was set to egual to or nore than
1440 Am Ziseerartdiaylal Ot ¢ est andsxualhan R408samBized - OAdctra@i ndcrordhag
variance in the extrusion flow rate Q and t, the values of the average
| i near vdlothewanimnod ihabndaspebe valtuas odinthe avevrage, lingart kelothey,
preparation conditions were 5 the sane as for Point C. The average |inear
vel oci ty tard wilrewallr bepkctaspetd, rahdor O Exaplant? ther ettepi predakbytR8ni n
FIG 3. Specifically, according to the variance in the extrusion flow
conditions were the same as for Point C. The average linear velocity
and the virtual aspect ratio are denoted by the points of R7 other
10 than Point C in FIG. 3. Specifically, according to the change in
the extrusion flow rates Q, the average linear velocity was set to
equal to or more than 100 mm/s and equal to or less than 300 mm/s.
Further, according to the change in the extrusion flow rates Q, the
virtual aspect ratio was equal to or more than 0.3 and equal to or
15 less than 0.7.

The raw material polyolefin resin of the point depicted by R7
has a melting point of equal to or lower than 80°C. The melting point
was measured by means of a DSC method.

[0056]

20 (Example 2)

Polyolefin pellets were prepared with each of various raw
materials, wherein ethylene-butene copolymers (total 5 kinds of
ethylene-based polymers (comonomer: butene) having a trade name of
TAFMER manufactured by Mitsui Chemicals, Inc. and an MFR at 190°C

25 in the range of 0.5 to 4 g/10 min) were used as the raw materials.

Depending on each of the various raw materials, the extrusion flow

rate Q and the cutting time t varied, respectively. Specifically,



rate Q the average linear velocity was set to equal to or nore than 100
mm's and equal to or less than 250 mmis. Further, according to 10 the
change in the extrusion flowrate Q the virtual aspect ratio was equal to
or nore than 0.6 and equal to or less than 1.5. The others are the sane as
in Exanple 1. The raw material polyol ef i2r§ resin of the point depicted by R8
has a nelting point of equal to or | owerf "than 80C. The nelting point 15 was
measured by nmeans of a DSC nethod. [0057] (Exanple 3) Polyolefin pellets

vere prepared Wtheg f tbhgrvﬁéffl@a{(@W44Ug¢uﬁ3/i$csan\mggﬁéf to or %SF)S/mars

propyl ene- et hyl ene copol yners (tota I nds 20 propyl éne- bas
(conono e le 31{%in O&EAFP(ER négc r : %Al ui
Chem calrfc,rhalnnrgg)égn@ﬁs% fgs/'f yiﬂﬁgogﬁﬁlgwgﬁ]% 6CH610. g§ g %@g#‘lrﬁgal% .%ag/ 10
mn, respecti vel % opyl ene-b Epol mers .(total 2. kinds qf .
pr opyl ené-Hs S BRIy mere. Y Eorbrambre DUTERE HEvPRg S T Ate: life "oF THARMER
manuf actured by 25 M tsn[la' ?hen‘i cals, Inc. and sati sf ing an R at 230C of 6
9/ 10 ni n 2SHRFBTYFIO AN I RIFEi DB e Buibeh&rsRasd tponyridt titsrese
ki nds_ of butene-based pol yners (conononer: _ethylene) having a trade name 30
of TAEMERhfaRaPecufed Boint Csui Tehaterass Linear aid csditivse i i a1 riveRl at
190C of 1 ¢g/10 min and 4 g/10 min, respectively) , butene-based polyners
(total 2adpefs (@dionodeExaphgl dnedraadepyched raieRhaie Fl8i. TAFMER
manuf actured by Mtsui Chemicals, Inc. and satisfying an 5 MFR at 190C of 2
g/ 10 min and 4pgcificaid,lyr espectdimeyWq tdwedvapohpbeat emashe teottatus3 oki fidlewof
pol ybut enes having a trade nanme of TAFMER nmanufactured by Mtsui Chem cals,
| nc. and rsatd §f yilng sarerdefe atnear velocity was set to equal to or more than
100 mm/s and equal to or less than 250 mm/s. Further, according to
10 the change in the extrusion flow rate Q, the virtual aspect ratio
was equal to or more than 0.6 and equal to or less than 1.5.
The others are the same as in Example 1.
The raw material polyolefin resin of the point depicted by R8
has a melting point of equal to or lower than 80°C. The melting point
15 was measured by means of a DSC method.
[0057]
(Example 3)
Polyolefin pellets were prepared with each of the various raw
materials, wherein propylene-ethylene copolymers (total 2 kinds of
20 propylene-based polymers (comonomer: ethylene) having a trade name
of TAFMER manufactured by Mitsui Chemicals, Inc. and satisfying an
MFR at 230°C of 0.35 g/10 min and 1.0 g/10 min, respectively),
propylene-based polymers (total 2 kinds of propylene-based polymers
(comonomer: butene) having a trade name of TAFMER manufactured by
25 Mitsui Chemicals, Inc. and satisfying an MFR at 230°C of 6 g/10 min

and 8 g/10 min, respectively), butene-based polymers (total 2 kinds

of butene-based polymers (comonomer: ethylene) having a trade name



190C=0.1 to 23 g/10 mn) were used as the raw materi als. Depending on each
of the various raw materials, the extrusion flowrate Q the 10 orifice
dianeter R, and the cutting tine t varied, respectively. Specifically, Q
was set to equal to or nore than 1357 mB/sec and equal to or |ess than
4084 mm 3/sec. Further, R was set to qu%l to or nore than 3.0 mm and equal
to or less than 3.5 nm In addition, t ™Was set to equal to or nore than
0.06 sec and equal to or less than 15 0.032 sec. According to the variance

in Q R c?fnq‘AtFMEkhﬁaHﬁk58§uPéd k;yt]?/]lac‘é%r a@Behi RERL, VEAOCI A L8 ¢ 15%‘2 N

aspect ratio, and r/u vary. he ot her prepar ation conditions wer

f I t f
Beami o et A5 ef daese ﬁb‘ | RA 48 36 %% AN e L
o cqual B WGP o oL Rdn? ftrict wa S ngzaes&agxeggé' ﬁ%ﬁaﬁeset

Further, according to _the varlance in.the extru5|on flowrate
vi rt ual é’ésjfpgétmrmét PenuiRsterrAIPY SidsUtolBeRhgal e slmd %élattléféfrmgeé@
than 1.3. 25 [00581 (Exanple 4) Polyolefin &ellets wer e prepared Wi th each
of vari olER &k 3P0 fatér ?agélomﬁéfleﬁﬂdlév\gﬁb Y Pt SRAHYI el + and
(et hyl ene-based polyners (conmononer: hexene, total 10 kinds) having a trade
nane of PRNGbUteassf dertirle kt;yldlsmﬁrﬁopmbyh@mes:@avmgca tradeagagetesTHFMERan
MFR at 190C in the range of 0.5 to 4.5 g/10 mn) were used as the raw 5
mat er i al manDdperidireg oy ¥athuof Chamivalspoubne avamatsrtisdyindhen &R @i on
flowrate Qand the cutting tinme t varied, respectively. Specifically, Q
was set tl®0EquAl. 1t bodr3 pUNné mhan w324use8/sethandaw materials. Depending
on each of the various raw materials, the extrusion flow rate Q, the
10 orifice diameter R, and the cutting time t varied, respectively.
Specifically, Q was set to equal to or more than 1357 mm>/sec and
equal to or less than 4084 mm’/sec. Further, R was set to equal to
or more than 3.0 mm and equal to or less than 3.5 mm. In addition,
t was set to equal to or more than 0.06 sec and equal to or less than
15 0.032 sec. According to the variance in Q, R, and t, the values of
the average linear velocity, the virtual aspect ratio, and r/u vary.
The other preparation conditions were the same as for Point C. The
average linear velocity and the virtual aspect ratio of Example 3
were depicted by R3 in FIG. 3.
20 Specifically, according to the variance in the extrusion flow
rate Q, the average linear velocity was set to equal to or more than
130 mm/s and equal to or less than 600 mm/s. Further, according to
the variance in the extrusion flow rate Q, the virtual aspect ratio
was equal to or more than 0.8 and equal to or less than 1.3.
25 [0058]
(Example 4)

Polyolefin pellets were prepared with each of various raw



equal to or |less than 3918 mmB/sec. Further, t was set to equal to or nore
than 0. 008 sec and equal to or less than 0. 0130 sec. According 10 to the

variance in Qand t, the values of the average linear velocity, the virtual
aspect ratio, and r/u vary. The other preparation conditions were the sane
as for Point C. The average |inear velogity and the virtual aspect ratio of
Exanple 4 were depicted by R2 in FIG 15 Specifically, according to the
variance in the extrusion flow rate Q the average | i near velocity was set

to equal mafe®4 ﬁgrewhgﬁghez§ganE§sf¥$1éﬁ%&g §lé% q%%hwﬁ%%e %sggjs

Furt her, accor |ng to vari ance ru5|on rate the
virtual aspect was equal to o han 0.9 and e ual to or les

Uhan 1. 17008 PE6abT N e e Ser e SmAbre 1) RBOATSI BT A pel tepsuarae SF
prepared with each_of varjous_raw terials, wherein | owdensi

pol yet hyﬁgﬂég I(‘&Z“‘k#%’%urtﬁd/gﬁgpja“f‘? E8 YR &neC of LOF 'ZERdn%ﬁﬁﬂsafcﬁde{%BHWF%rl me
Pol ymer Co., Ltd. and satisfying 25 an MFR at 190C of 19 ¢g/10 mn and 21

g/ 10 nlnatregﬁeﬁt¥@e¢®e %ﬂﬂﬂe DfkOndsthadi ngP Al e mHde wake opeNEesZEhe raw
manuf actured by Prime Polyme Co., Ltd. and satisfying an MFR at 190C of

0.8 td 3matgrielain, D@Endlés?pell‘t iapsthy pfwehe usedous rhe mahenbeesi atle
Dependi ng on each of the various raw materials, the extrusion flowrate Q
the orif egerudianef bow Raten@ thd thet¢mm¢imgniﬂm&varVediedespespéae1wely
Specifically, Qwas set to equal to or nore than 3770 mm 3/sec and 5 equal
to or | espethancdbbd, nin Bdseset Fus tdipral Rovas setret ahan? 20adand’/ se wvasnd et
to 0.007 sec. According to the variance in Q R and t, the values of the
aver age kyoeartyedodidss thhe sbrguah’/aspect Fiathér, t was set to equal to
or more than 0.008 sec and equal to or less than 0.0130 sec. According
10 to the variance in Q and t, the values of the average linear velocity,
the virtual aspect ratio, and r/u vary. The other preparation
conditions were the same as for Point C. The average linear velocity
and the virtual aspect ratio of Example 4 were depicted by R2 in FIG.
3.
15 Specifically, according to the variance in the extrusion flow
rate Q, the average linear velocity was set to equal to or more than
250 mm/s and equal to or less than 450 mm/s. Further, according to
the variance in the extrusion flow rate Q, the virtual aspect ratio
was equal to or more than 0.9 and equal to or less than 1.1.
20 [0059]

(Comparative Example 1)

Polyolefin pellets were prepared with each of various raw
materials, wherein low-density polyethylenes (2 kinds having a trade
name of ULT-ZEX manufactured by Prime Polymer Co., Ltd. and satisfying

25 an MFR at 190°C of 19 g/10 min and 21 g/10 min, respectively, and

3 kinds having a trade name of NEO-ZEX manufactured by Prime Polymer

Co., Ltd. and satisfying an MFR at 190°C of 0.8 to 3.4 g/10 min,



and r/u vary. The other preparation conditions were the sanme as for Point
C. The average linear velocity and the virtual aspect ratio 10 of
Conparative Exanple 1 were depicted by R6 in FIG 3. Specifically, according
to the variance in the extrusion flow rate Q the average |linear velocity
was set to equal to or nore than 660 n’gis and equal to or less than 850
mm's. Further, according to the change ?n the extrusion flow rate Q the
virtual aspect ratio 15 was equal to or nore than 1.7. [0060] (Conparative

Ex I I i i t.h h i
matori o) 2oERRtavELY] Bl Hed Bkor B HRA! Gl rid 8R° Tnebet o Bt of 4,
Pri me Pol yner

Co., Ltd., usin t hyl.ene and bute as the co oners_and
Sati st yi KO aR RERUSL FIH0R TR ThEST Ao 1 68 ¥ 136 7/ 20 Smn) CRePBL LA%0 as
the raw naterials. De gndi ng on each of the various raw nmaterials, the
ext r usi o1&k Fate @R t hBSoFTFHERI dF HiRt erVE 1 eindF SIRETIIG NG ti ne t
varied, respectively. Specifically, Qwas 25 set to equal_to or.nore than
3079 nm SPsedfifraléfual vasopetekl e®waml BHAY MAYSdQATFRE e RSa@sardt to
2.3 Mmmand t was set to equal to or nore than 0.006 sec and equal to or
| ess % harq0adoyo suc 133 thaer drafidngni fsehe VFarithece Rivag sRt bad 47 mmhend
val ues of the average |inear velocity, the virtual aspect ratio, and r/u
vary. Thé ebbesetptepar@i gecondctpodsngete the wanmmase fior QPoRpt ad The
average linear velocity and the virtual aspect ratio of Conparative Exanple
5 2 werettepraless yf Rbeidavdddge 3inSpecrdliwaityy, thecot divgl taapehe vatiance
in the extrusion flow rate Q the average |inear velocity was set to equal
to or nowadthAl vary. The other preparation conditions were the same as for
Point C. The average linear velocity and the virtual aspect ratio
10  of Comparative Example 1 were depicted by R6 in FIG. 3.
Specifically, according to the variance in the extrusion flow
rate Q, the average linear velocity was set to equal to or more than
660 mm/s and equal to or less than 850 mm/s. Further, according to
the change in the extrusion flow rate Q, the virtual aspect ratio
15 was equal to or more than 1.7.
[0060]
(Comparative Example 2)
Polyolefin pellets were prepared with each of various raw
materials, wherein random polypropylenes (total 3 kinds manufactured
20 by Prime Polymer Co., Ltd., using ethylene and butene as the comonomers
and satisfying an MFR at 230°C in the range of 6.5 to 30 g/10 min)
were used as the raw materials. Depending on each of the wvarious
raw materials, the extrusion flow rate Q, the orifice diameter R,
and the cutting time t varied, respectively. Specifically, Q was
25 set to equal to or more than 3079 mm’/sec and equal to or less than

3540 mm>/sec. Further, R was set to 2.3 mm and t was set to equal

to or more than 0.006 sec and equal to or less than 0.007 sec.



700 mi's and equal to or |less than 1000 mm's. Further, according to the
change in the extrusion flowrate Q the virtual aspect ratio 10 was equal
to or nore than 1.8. [0061] (Conparative Exanple 3) Polyolefin pellets were
prepared with each of various raw materials, wherein random pol ypropyl enes
(total 2 kinds manufactured 15 by Prine Polyner Co., Ltd., using ethylene
as a conononer and satisfying an MFR at 3B0C in the range of 20 to 35 g/ 10
mn) were used as the raw materials. Depending on each of the various raw
m':lterialsA t he extrusi%nflowrate eorific&dia

. Q tg ter R. .and _the
cut ting CIFESTOVA 6 HPelpabeT el Y CapBei Frdain i IoQURAUCE e 20 G VSRS to
or nore than 5128 mm. 3/ sec and eq<51 al to or less than 5350 mmB/sec.
Further, RWVRAT J&L0C3 Y 3the g Pest FBtvo oS &d Y VALK or dity Atdethe
variance in Q R and t, the values of the average | i near vel ocity, the
virtual aRFRRATFEQTo CAd tiomsy eFe Fhe &3BPage IPFnBainyef ocilhe averene
virtual aspect ratio of Conparative Exanple 25 3 were depicted by RS in
FIG 3. Spawdn gallioglitycend ding vigtuhe aspeancatiiv phcCenpaist ore fixewpleat e
Q the average linear velocity was set to equal to or nore than 34 850 mmi's
and equal?2 twemy degsistduamyl ®#30 immFSG.F3rt her, according to the change in
the extrusion flowrate Q the virtual aspect ratio was equal to or nore
than 1.2 and espedifticadny,eascbhanng. o tHDRB2ZE abceConpet atd merusiamlife o)
Pol yol efin pellets were prepared with each of various raw nmaterials,
wher ei n highs denshé Ya Rt Rt hyheaesvéiot oty Gdd BES to equal to or more than
700 mm/s and equal to or less than 1000 mm/s. Further, according
to the change in the extrusion flow rate Q, the virtual aspect ratio
10 was equal to or more than 1.8.
[0061]
(Comparative Example 3)
Polyolefin pellets were prepared with each of various raw
materials, wherein random polypropylenes (total 2 kinds manufactured
15 Dby Prime Polymer Co., Ltd., using ethylene as a comonomer and
satisfying an MFR at 230°C in the range of 20 to 35 g/10 min) were
used as the raw materials. Depending on each of the various raw
materials, the extrusion flow rate Q, the orifice diameter R, and
the cutting time t varied, respectively. Specifically, Q was set
20 to equal to or more than 5128 mm’/sec and equal to or less than 5350
mm®/sec. Further, R was set to 2.3 mm and t was set to 0.004 sec.
According to the variance in Q, R, and t, the values of the average
linear velocity, the virtual aspect ratio, and r/u vary. The average
linear velocity and the virtual aspect ratio of Comparative Example
25 3 were depicted by R5 in FIG. 3.

Specifically, according to the variance in the extrusion flow

rate Q, the average linear velocity was set to equal to or more than



manuf actured by Prime Polynmer Co., Ltd. , satisfying a density of 945 to
965 kg/n8 and an MFR at 190C in the range of 0.3 to 7 g/10 mn) 10 were used
as the raw materials. Depending on each of the various raw naterials, the
extrusion flowrate Q the orifice di aneter R, and the cutting tine t
varied, respectively. Specifically, vv% set to equal to or nore than 2073
mB/ sec and equal to or less than 4107 8/ sec. Further, R was set to 2.4
nmand t was set to equal 15 to or nore than 0.007 sec and equal to or |ess

t han O. O%%l loh s, A%%or q;‘/laq ttg the varl nce woégmll?/san%urﬁhter%e V@C‘lﬁﬁélﬁ{ghte?e

aver age nea ocit the Virtuar aspect rat1o,” an u véry
t it th f Th I
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depicted by Rl in Specjfically, accor d| ng to the variance in the
ext r usi oV GRS la tté? er f“ﬁéea%f“ﬁgé £i ARAreeR bek? ettt dqwal to or
nore than 450 nms and equal to or |less than 1000 nm's. Further, according
to the change li08%He extrusion flow rate Q the virtual aspect ratio 25 was
equal to or nore than 1.7. [0063] (Conparative Exanple 5) 35 Polyolefin
pel |l ebs were pdfepapedtuvehEzavhlef4vari ous raw materials, wherein
et hyl ene-based pol yners (total 2 kinds having a trade nanme of TAFMER
manuf act ured Py lhotletiinCheirl eaksyetacpreaoadnonet (egutopf ersa)icarsd raw
satisfying an MFR at 190C of 2.9 to 4.3 5 ¢g/10 mn) were used as the raw
mat er i al satieependi nghemeeachigh-tibesivarpolge tiayl erdLr (@il tdheigxds usi on
flowrate Qand the cutting time t varied, respectively. Specifically, Q
was set tRreguaitutredoby Mfife Polymer Co., Ltd., satisfying a density of 945
to 965 kg/m3 and an MFR at 190°C in the range of 0.3 to 7 g/10 min)
10 were used as the raw materials. Depending on each of the various
raw materials, the extrusion flow rate Q, the orifice diameter R,
and the cutting time t varied, respectively. Specifically, Q was
set to equal to or more than 2073 mm®/sec and equal to or less than
4107 mm®/sec. Further, R was set to 2.4 mm and t was set to equal
15 to or more than 0.007 sec and equal to or less than 0.008 sec.
According to the variance in Q, R, and t, the values of the average
linear velocity, the virtual aspect ratio, and r/u vary. The other
preparation conditions were the same as for Point C. The average
linear velocity and the virtual aspect ratio of Comparative Example
20 4 were depicted by R1 in FIG. 3.
Specifically, according to the variance in the extrusion flow
rate Q, the average linear velocity was set to equal to or more than
450 mm/s and equal to or less than 1000 mm/s. Further, according
to the change in the extrusion flow rate Q, the virtual aspect ratio
25 was equal to or more than 1.7.

[0063]

(Comparative Example 5)



t han 3848 mmB/sec and equal to or |ess than 4811 mB/sec. According to the
variance in Qand t, the values of the average |inear velocity, 10 the
virtual aspect ratio, and r/u vary. The other preparation conditions were
the sane as for Point C. The average linear velocity and the virtual aspect
ratio of Conparative Exanple 5 were depicted by R9 in FIG 3. Specifically,
according to the variance in the extrus?®n flow 15 rate Q the average

| i near velocity was set to equal to or nDre than 400 mm's and equal to or

| ess than 510 nrfs g e{ accordin to e chan% in the extrusion flow
rate Q the vPPLHalehpeR? Jr%&% e 56 P ER&ABFESTVt o 4
and Conparative Exanples 1 to 5, 100 to 150 polyolefln peIIets repar ed
under ealRLBFiphe, prlegEs it idh Ydenei treRS PRbYBEFandoiial ttakeé ﬁdﬁeﬁavmg a
preparation condition (each of the points in FIG 3), and observed with the
naked eyé&sade bgma @ﬁpﬁAFMEREE@nHﬁaﬁiuKEQ(by1Mhhﬁw@rC@@@hc@ﬂsbhénﬁreparatlon
conditions, the ratio of the 25 polyolefin pellets in the spherical shape in
terns of (theonamber prapasl eegiakntosat isbyeng kem MIBYat | IO B@imd &s 91t o ht dugh
4, it was confirmed that polyolefin pellets 36 in the spherical shape can
be st@bl g/poaph edve rEhatseldsas utide rradvhema teatdil si. orDépeddienaroeaeaghr ofindes by
the straight lines L1, L3, L4, and L5 in FIG 3, polyolefin pellets in the

spheri cakashane xauhdtebeaps pReedxstablyn B oheasé r@bghttid ratklingndigat es
r=0.002u, and the straight line L3 indicates u=650 mi's. Al so, the straight
line L4 gngicades respechivedd tdisitf@lgnty,| bnead 3dtndbcah sl Woolr MH S
than 3848 mm>/sec and equal to or less than 4811 mm’/sec. According
to the variance in Q and t, the values of the average linear velocity,

10 the virtual aspect ratio, and r/u vary. The other preparation
conditions were the same as for Point C. The average linear velocity
and the virtual aspect ratio of Comparative Example 5 were depicted
by R9 in FIG. 3.

Specifically, according to the variance in the extrusion flow

15 rate Q, the average linear velocity was set to equal to or more than
400 mm/s and equal to or less than 510 mm/s. Further, according to
the change in the extrusion flow rate Q, the virtual aspect ratio
was 0.55.

[0064]

20 In Examples 1 to 4 and Comparative Examples 1 to 5, 100 to 150
polyolefin pellets prepared under each of the preparation conditions
were randomly taken per preparation condition (each of the points
in FIG. 3), and observed with the naked eyes or by a lupe. In Examples
1 to 4, under each of the preparation conditions, the ratio of the

25 polyolefin pellets in the spherical shape in terms of the numbers

was equal to or more than 90%.

In Examples 1 through 4, it was confirmed that polyolefin pellets



Further, it was found that polyolefin pellets in the spherical shape can be
prepared with a good reproducibility by setting r to 10 equal to or |ess
than 0.9 and equal to or nore than 1.1 depending of the kind of the raw
materials. For exanple, in the case where a raw material having a nelting
point of equal to or |ower than 80C ingsed, pol yolefin pellets in the
spherical shape could be prepared w th good reproducibility by selecting r
in the range of equal to 15 or less than 0.9. In addition, in the range of

[Tne L2 Hh Bre o e Ben <o o ey W e e e e

0Dt 2 ned . 9990 ) SRLOUYEEDLL L L FUATHOTend e O0LRNGd, B0l Yol efd n gl | et s

were in eri cal “shape, havi ng remely TiPttl e srgnitfcant ange

pher | o T T Hadh 1 or RGP CLAB horof B | B et T HAhELLLd

spheri cal shage was hz%). Furthernore, in the range of r?0.002u (the
strai ghtPfi RESRILEH ST G 3) and r<0. 002u+0.5 and with an average |inear
velocity of equal to or less than 300 mm's, the yield of the polyolefin

pel | éts in thEhe Eediaddl 1iRapel wasigetyshrgh: 09020nadd Stigds trat dhdrige
these, one 37 having r of equal to or less than 0.9 was preferred. [0065]
On t he obthdndigadesi w Cohrpay ati Vol Bafpeesteraightt hénpdihingicaRes nte 6,
pol yolefin pellets were in the flat shape of a Go stone, and 5 accordingly,
pol yol ef amd pelh¢ et tsra ighthel igphdrS daldisikadges csb0dmnds.be substantially
obt ai ned. Further, in Conparative Exanples 1 to 4, the polyolefin pellets
Further, it was found that polyolefin pellets in the spherical
shape can be prepared with a good reproducibility by setting r to
10 equal to or less than 0.9 and equal to or more than 1.1 depending
of the kind of the raw materials. For example, in the case where
a raw material having a melting point of equal to or lower than 80°C
is used, polyolefin pellets in the spherical shape could be prepared
with good reproducibility by selecting r in the range of equal to
15 or less than 0.9.
In addition, in the range of r20.002u (the straight line L1 in
FIG. 3) and r£0.002u+0.65 (the straight line L2 in FIG. 3), polyolefin
pellets in the spherical shape could be obtained with good
reproducibility. Further, the obtained polyolefin pellets were in
20 the spherical shape, having extremely little significant change in
the curvatures of the entire shape of the pellets, and had a high
sphericity. In addition, the yield of the polyolefin pellets in the
spherical shape was high.
Furthermore, in the range of r20.002u (the straight line L1 in
25 FIG. 3) and r<0.002u+0.5 and with an average linear velocity of equal

to or less than 300 mm/s, the yield of the polyolefin pellets in the

spherical shape was very high. It was found that among these, one



were in the cylindrical shape, and accordingly, polyolefin pellets in the
spheri cal shape could not be substantially obtained. 10 In addition, it was
reveal ed that when r/u is in the range of less than 0.002 and u is in the
range of equal to or less than 350 nmisec, the nunber of the polyolefin
pellets in the flat shapes i ncreased, qd accordingly, polyolef in pellets
in the spherical shape could not be substantially obtained. 38 CLAIMS 1. A
met hod for preparing polyolefin pellets by cutting a raw materi al

cont ai ni |t I r hg i r¢§g¥% 5 an extrusion
orifice ?%?%Q‘ on%g %%gxguﬁ agg géég gﬁ%ﬁl%t% g?%redeté%%?ﬂéd |l ength with an
under wat er cu%b% ichis set in close vicinity to said die surface of
said die and rotat s in water, thereby obtaining ponoIefin peIIets

wherein the th sf| the fo | owi ng .con s (A .t

S|nultaneousr§ %%f eﬁv ?%%é +?né%WNVEﬂabﬁ% g lPaﬁPﬁaP F%SIOf
passi ng _through sai trusiion orifice as. defi ned t he e ation (Eg-1) is
equal toFor HBg %géténﬂe%%dé1tp8 Bi FF%&ﬁ % ﬁﬁP@@c a@é
the virtual asp ect ratio r_as defined by the equation (Eg-2) 15 is equal to
or |e3s @ﬁ&ﬁrﬁleglamdp?uow%lra§e&t}1eéz|8néa Hye drdiediing Lt ﬁ%ame r¢ald aspeke
ratio r by the average linear velocity uis equal to or nore than 0.002.

[ Equat i osubptentially. obtained. (Eg-1) R 20 [Equation 2]

Further, in Comparative Examples 1 to 4, the polyolefin pellets
were in the cylindrical shape, and accordingly, polyolefin pellets
in the spherical shape could not be substantially obtained.

10 In addition, it was revealed that when r/u is in the range of
less than 0.002 and u is in the range of equal to or less than 350
mm/sec, the number of the polyolefin pellets in the flat shapes
increased, and accordingly, polyolefin pellets in the spherical shape

could not be substantially obtained.



Xt 3 (Eg-2) 2xncxR [in said equations (Eg-1) and (Eg-2), Qis an extrusion
flow rate (mB/sec) of said raw material per orifice of the extrusion 39
orifices, Ris aradius (nm of the extrusion orifice, andt is a cutting
time (sec) defined as an inverse nunber of the nunber which is obtained by
mul tiplying the nunber of revol utions oé t he underwater cutter by the
nunber of bl ades of the underwater cutt ? 5 2. The nethod for preparing
pol yolefin pellets as set forth in cIa|n11 wherein said r is equal to or

| ess than 0.9 or equal to or nore thapypiyms. 10 3. The nethod for preparing
pol yolefin pellets as set forth in claim2, wherein saidr is equal to or

| ess than 0.9, and said polyolefin resin has a nelting point of equal to or
| ower 15 than 80C. 4. The nethod for preparing polyolefin pellets as set

forth in claiim QQS&F' said raif nor ss than 1.1. 20 5.
The ot hod 1 oF pr3gurTisG: RoyBr BFFh BRI 20 GoPoOPER T iy Bhe B
cl ai ms 1rr}a%e€1:1a%§cgr${glrgl<r9g gorggft(:)er?Spolyolefln resin which is extruded from
5 an extrusion orifice formed on a die surface of a die into a
predetermined length with an underwater cutter which is set in close
vicinity to said die surface of said die and rotates in water, thereby
obtaining polyolefin pellets,
wherein the method satisfies the following conditions (A) to
10 (C) simultaneously:

(A) the average linear velocity u of said raw material passing
through said extrusion orifice as defined by the equation (Eg-1) is
equal to or more than 50 mm/sec and equal to or less than 650 mm/sec,

(B) the virtual aspect ratio r as defined by the equation (Eg-2)

15 is equal to or less than 1.6, and
(C) r/u as obtained by dividing the virtual aspect ratio r by

the average linear velocity u is equal to or more than 0.002.

[Equation 1]

20 [Equation 2]

QXt
k<R

[in said equations (Eg-1) and (Eg-2), Q is an extrusion flow

rate (mm’/sec) of said raw material per orifice of the extrusion



25 6. The nmethod for preparing polyolefin pellets as set forth in claimb5,
wherei n r<0.002u+0.5. 40 7. The nethod for preparing polyolefin pellets as
set forth in claim®6, wherein the average linear velocity uis equal to or
| ess than 300 M sec. 5 8. The nmethod for preparing polyolefin pellets as

set forth in claiml, wherein the avergge linear velocity uis equal to or
| ess than 200 mmisec, and said virtual aspect ratior is equal to or nore

than 1.1. 10 9. The nethod for preparing polyolefin pellets as set forth in

claim 1, ophereen, Sai dspol yah8ld N(®SidE ithed LGLRAbYBR16h 8l hgast iong
nononer sel ected from ethyl ene, propyl ene, 1-butene, 1-hexene,

4-met hyl bt PeRLePEme AUb Y- Q6%¥8AEd as an inverse number of the number which

is obtained by multiplying the number of revolutions of the underwater

cutter by the number of blades of the underwater cutter].

5
2. The method for preparing polyolefin pellets as set forth in
claim 1, wherein
said r is equal to or less than 0.9 or equal to or more than
1.1
10

3. The method for preparing polyolefin pellets as set forth in
claim 2, wherein

said r is equal to or less than 0.9, and

said polyolefin resin has a melting point of equal to or lower

15 than 80°C.

4. The method for preparing polyolefin pellets as set forth in
claim 1, wherein

said r is more than 0.9 and less than 1.1.

20
5. The method for preparing polyolefin pellets as set forth in
any one of claims 1 to 4, wherein
r<0.002u+0.65.
25 6. The method for preparing polyolefin pellets as set forth in

claim 5, wherein

r<0.002u+0.5.



10

40

7. The method for preparing polyolefin pellets as set forth in
claim 6, wherein

the average linear velocity u is equal to or less than 300 mm/sec.

8. The method for preparing polyolefin pellets as set forth in
claim 1, wherein
the average linear velocity u is equal to or less than 200 mm/sec,

and said virtual aspect ratio r is equal to or more than 1.1.

9. The method for preparing polyolefin pellets as set forth in
claim 1, wherein said polyolefin resin is a (co)polymer of at least
one monomer selected from ethylene, propylene, l-butene, l-hexene,

4-methyl-l-pentene, and l-octene.



