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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 usge. The strand cutting nethod is
a nethod in which a nolten polyolefin resin 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 likely to
change 20 shapes, and it is difficult to maintain the shapes of the pellets
to be constant. In this regar ion device as set forth in
Pat ent Docunent 1 has been propose%?Eé&ﬁHéXHﬂ6HIn this granul ati on device, a

wei ght of a pellet per unit time 25 is detected by a wei ght detecting
devi ce. In addition, a slit valve for extruding a polyolefin resin with

a strand shape is provided with the device for nodul ating a degree
PROCESS FOR PRODUCTION OF POLYOLEFIN PELLETS

5
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



2 of openness of a slit valve, and the weight of a pellet per unit tine is
fed back to the device for nodul ating a degree of openness of a slit valve.
In the device for nodul ating a degree of openness of a slit valve, 5 a

di fference between a weight of a pellet per unit tinme as detected by the
wei ght detecting device and a normal valge is calculated, and based on the
cal cul ated result, the degree of openness of a slit valve is nodul ated. By
this, as described in Patent Docunent 1, the shape of the 10 pellets can be

kept consifaBpenhewevss a shet sid1arg aHlting werGhedobasbeahky Has uiRr ebhem
that the production capability is extrenely |lowered, as conpared with the

under wat ars ¢4t HRgKMES Mokl dev1céTE%rUﬁ€@ﬁT@E@ﬁgcgt&édﬁbénﬁﬂ“aiéd%e%s”BEth in
which a cutter in contact with the die surface rotates at a high speed,

wher eby aqrgsinila emerging fromthe die orifice is continuously cut at a
hi gh spee water usual 'y floms |n the cut segnent, and accordingly, the cut

resin and mat fin II ehydr at ed
and dri ed. Fo? é%%ﬁ%%vaggﬁgén o%%cunen éggﬁ??gqgeﬁ%e $3§§5%:0¥gve’
cutter knife_can be prevented, and the_generation of plu n 20 C 0 be
or event o L £ B R R e AT SHELanE OB FatdrtoPermitLt Yt Aar SEBReERT
Docunent does not discl ose a(granulated pel | et shape [ Pat_ent Docunent 1]

JP-A-11- ?@4&@% WA depsehrBatIe i cppandse yogad ¥51pe sk cauRE Let efwEand

| NVENTI ON [ 0003]
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]



3 Recently, there has been demand that the shape of the pellets
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 with
each other, the contact area between the pellets can be reduced, and
particularly, for a polyolefin having a fow nelting point, it is a

requi rement to have a spherical shape as a shape that does not block easily.
Pat ent Docunent 1 describes that the shape of a pellet can be 10 nade

uniform but degsdiatl gotAsrbata 8Sded abaghesgha@ectﬁéershhbe shafife gan1kes
controll ed. Further, in Patent Docunent 2, there iS no recognition

t hat thefﬁgﬁg%fose Eb%&§ %Raukgrpﬁeyn'éﬁé dha%f ?fﬂétﬂgizgﬁlgﬂg ﬁ@rbe a

prepari ng in Pat'ent Docunents 1 an fIC t to
prepare Qﬁhl%ﬁ f]ﬁﬂglspherlcal shapes stably. [0004] The present
i nventi on fal ms 1o provi “de a method for preparing polyolefln pel |l ets capabl e

The' prosont | MIEH 0% AV CcbRAETER. BbbrTHER: S by o1 it hG (o1 yoPRrF

pel I ets under variouys conditions, and as a resul we have found that
pol yoPef |Wt§b?P€FsO‘i}hert'hEh§pﬁf§ﬁ%% aEﬁQ@We@%FgSIRﬁl&tﬁtﬁ red 95y r&4ursflyi ng
the following conditions (1) to (31 25 simul taneously. Furt her nor e,
the resula FREHEWRFIY mERTsaWPPLYDEe fib cha biel iah st A9ltimoERadplesit 4
[ 0006] (1) Firstly, the average linear velocity u of a raw materi al
passi ng t¥ eughauhscoprhi gy have Respheréecasisheaprd ashe skapasiiat cdefs geti s
set to be within a predeterm ned range.

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.



5The average linear velocity uis expressed in Qn R2 (msec), obtained by
dividing the extrusion flowrate Q of the raw naterial by the area of the
extrusion orifice. [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, specificajly, nore than 650 mi 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 |inear velocity u of the 15 raw
material passimgoer ough the opening on the outlet side of the extrusion
orifice is too low, specifically, |less than 50n sec, the anount of the raw

mat eri al extryded ghramthe ext rusiop. ofifice nerdnif figee s reduced; (and
HeneyChRde TH9e aff el Fo5t

accordingly, thére is a’fendency t1s Icul't to obtain polyolefin

pellets in the spherical, shape .20 stably r.the. extruysion orifice is.easily
Pbst r uct GRS Tow0] TN AR EnFoRRE0G &) PREGueder T Bt e Lo Brodals
the cylindrical ,shape fromthe extrusion orifice of the die, a ratio r of
t he hei ght® 5F%tﬁ8 $|Wﬁ&§&nt8 Pﬁgdafﬁﬁ@f%?do?a?ﬁ%'circular surface (which
may 25 also be referred to as a "virtual asgect rati o" .in 7on@ caszs) is set
to a predet er MiFe@VGaPER. L 1RGF EHOCHIMt Hal S SSHEESSest 18 @/ Bdh BBMAERE! i ned
by multiplying 5 the average linear velocity u of the raw material with the
cutting ObRiness byefiveding e ianieiisd oRuiber bRteHe ¢f ddwcirayr meheraahber
of revolutions of the underwater cutter and the nunber of bl ades of the
under wat @y dinet @recaand thenedividiog ohefpeoduct by the dianeter 5 of the
extrusion orifice.

[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



This virtual aspect ratio is not consistent wwth the actually obtained
aspect ratio of the polyolefin pellets. 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 becones indicative of the
shape of the polyolefin pellets to be ac%ually obt ai ned. Speci fically,
it was found that polyolefin pellets in tThe spherical shape can be stably
prepared by setting the virtual aspect ratior to equal to or less than 1.6,

setting the average hinear JoryelQFid bt engalhsinate Predelietmcned gopdigi on
of (1) as described above, and further satisfying the condition of (3) as

descri bedc'?r%' Was def % fhencase. wher n?ﬂlater Y tHal pASRESE JALKR | mB%Ee
t han 1.6,Jt e s%%péaollcﬁgspopygﬁe?ln 6§f et's tenﬂs ko @% in'the cyﬁln rica
shape. ZQ{ 009 . (3 hird, r/u._as obtained di vi din p? virtua
apect raifi 05Oy CLRES soermge PRkt B8 R &5 Felul Mo Rt A Bes e B
than 0.0 %55 The present .inventors.hav foun% t hat |lets ip the
Spher i cal ESUBHEFESESh B Eranr)d srESaRAd BN FYPRYCErRY Fhs it SRERES
between the virtual aspect ratio r and the average |inear velocity u.
Accor di n®lt Fhen&*kryrredgerdfitRe present inventors, it was found 6 that
the virtual aspect ratio_ r is not consistent wth the actual aspect ratio of
t he pol yol ef i ANgé| vertuahRIvRclt dwdriq i pobfcomel sfentualitds 86t achuprblvhi ch
al lows the obtaining of polyolefin pellets in the spherical shape according
to the i mbrtedsed aspéeet avdriager Itheepel govef brirel Lgtisncr Bagever agindescthded
above. Specifically, it was found that, in the case where r/u as
obt ai ned dondditviodisngf ttttee wivetragle aspest vealtacitry by (he @y elkeage ibedeapove
velocity u is equal to or nore than 0.002, polyolefin pellets in the
spheri calanshape ceanlilvd osit @bl (8 ) obs algwed:i KEQ PO1SY, 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



As descri bed above, according to the present invention, provided is a nethod
for preparing polyolefin pellets by cutting a raw material containing a
nol ten pol yolefin resin which is extruded froman extrusion orifice fornmed
on the die surface of a die into a 15 predeterm ned |l ength with an
underwat er cutter which is set in close vicinity to the die surface of the
die and rotates in water, thereby obtai nﬁng pol yol efin pellets, wher ei n
the nethod satisfies the following conditions (A) to (C) si mul taneousl y:
20( A) the aver.age I| ear, vel ocit raw materia t hr ough the
ext rusi on 5t fﬁa}% d% REE Sty %ﬁglgqﬁa{’?olﬁo% E%orﬁlsftseneﬁmﬁ }} rﬁ:%% €t han
50 mMi sec and equal to or |ess_than 51)' t he virtual_ aspect
ratio r BSRRAFY r@?lﬁyochéh@qﬁﬁtlﬁ’i%e(fm E?l%%teq%%‘? §RF oroWSs & iHdn °f. 6P€and
25(C) r/u as obtained by dividing the virtual aspect ratior t he average
linear velociual aspechdipdiia vhbeh Rdlevendire eb©e2nlp9@1flq>olyﬁh%ﬁ%m@ﬁ%li]ets 5
[0012] [Equation 2]

in the spherical shape according to the increase in the average linear

5 velocity u increases, 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 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]



QXt r- 2X7r xR3 (Eg-2) [0013] [in the equations (Eg-1) and (Eg-2),
Qis an extrusion flowrate (mMmB/sec) of the raw naterial per orifice of the
extrusion orifices, Ris aradius (m) of the extrusion orifice, andt is a
cutting tine 10 (sec) defined as an inverse nunber of the nunber which is
obtained by nultiplying the nunber of reyolutions of the underwater cutter
by the nunber of blades of the underwater cutter]. [0014]

According to the present invention, polyolefin pellets in the 15 spherical
shape can be Ly :pr.epar ed. More specifically, in the case where the
aver age Iineaﬁkggﬁﬁépﬁyﬂg is nore than 650 mmi sec, the shape of the
polyolefin pellets is likely to be in the cylindrical shape. Further, in the
case where the average |line velocity uis less 20 than 50 nmsec, it
becomes difficult to ohbaFﬁigefyole#kﬂ-pekbets(E@the spheri cal shape
stably. In addition, in the® Bse where the average linear velocity is |less
than 50 nm sec, the productivity of the polyolefin pellets becones lower. 8
On the contrary, in the present invention, since the average |linear velocity
is set to equal to or less than 650 nmisec and equal to or nore than 50

nmm sec, the pdl%Ydkefin pellet can be inhibited frombeing in the cylindrical
shape or in the flat shape, and

[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.



5 accordingly, polyolefin 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 the polyolefin
pellets is likely to be in the 10 cylindrical shape. Polyolefin pellets in
t he spherical shape can be stably prepargd by setting the virtual aspect
ratio to equal to or less than 1.6 under the conditions (A and (C). [0016]
I'n addition, polyolefin pellets in the spherical shape can be 15 stably

prepared by seid itk Idontasrght ahnedebyrdsuvnei Ngvdie of | tdidlceasprethviedhiya
by the average linear velocity u to equal to or nore than 0.002 under the

condi ti On_tslr(é%)r %‘io@@tg Mreaven, edal Sth'b?cf eLap! atr{‘%%otﬁﬁ{é@@ea[nd ng:dralOf

r/u be 0. in vi of the average linear velocity of the raw erial

dth
s e 2 s TR LRI AT eztet P
or nore t of the i nvestigation con %%HE#?the resent

25 | nvent JEtetm\ﬂasmf &L]ilr?dc ﬁiépdﬁﬂ:ﬁg}l gPRe pBf | é?st]?% rca"Shape
can b ared wi_t h hi re |b|l|t by settin the virt ct
ratlo r t QﬂﬁﬁﬂnQLy'oPog efhg tSrin gPBeBFCﬁgﬁgwﬁﬁeﬁan ‘isfagﬁ
according to the characterlstlcs of the resin. For exanple, in the case

where a pUISRATES witdsigeokavirrguataBityng point of equal to or |ower than

80C i s used, |E df%]preferable to set r to equal to or less than 0.9.

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



5In 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, r0.002u+0.65 is preferred. 10As
descri bed above, according to the know edge of the present inventors, the
virtual aspect ratio r is not consistent, wth the aspect ratio of the
polyolefin pellet to be actually obt ai ned. It was found that in order
to set the aspect ratio of the polyolefin pellet to be actually obtained to

appr oxi myt gl Xfé':o?&i’? il lt%% LRg 39%’?%% 1&06 Pekyol eLip, p"f‘c!x%x%ﬁ@%' ca, .

is partlcular y pre eto c ange e virtual "aspect ratior cof ding
t he chan in the ayer age I [ veIOC|t L. e ound
that by 206t PR St HBSEFT dumr L ISRt g 4% 4 Bt AR EB s RS e
average |i near _vel ocj u,1s.20 low,  and hy set he V|rt aspect ratio
e lioprs AoERE Ehdn ohde Tratiinr dde N5 Rearatapia ) etarnfansstal

polyolefln pellets in the spherlcal shape can be prepared with good
r epr oducithi Pt y©88 WBAM 8s°with a high yield, and polyolefin pellets in the
spherical shape could be obtained nore stably. 25Specifically, by setting r
and wWin the Fam@dbfion<podygdednd nelllOuRiR0LIBS sppeiryeRéf shapricrat 81$a t he
spherical shape can be prepared with good reproducibility, as well as with a
hi gh yi ebé. prépaFadtiersuirta®lf02d30s5ing nine e mrtrigth condithienetobget
setting the average linear velocity uto equal to or less than 300 nm sec,
pol yol ef rntpebl gasuenof hmospheharal . $hape lcsws haobtlailned wi th a hi gher
yi el d.

[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.



5[ 0019] On the other hand, the average linear velocity u may be equal
to or less than 200 nm sec, and the virtual aspect ratio r nay be equal to
or nore than 1.1. In the case where the average linear velocity is equal to
or 10 less than 200 mmi sec, polyolefin pellets in the spherical shape can be
prepared nore stably by adjusting the cutting time (t) of the underwater
cutter, and the like to set the virtualjé%pect ratio to equal to or nore
than 1.1. [0020] 15Furthernore, the polyolefin resin is a (co)polyner of one
or nore nono s .sel ect fram et hyl.ene ro ene, ' 1-butene, 1-hexene,
4-nethy|-1-pgﬁ{ Sland ™ :88?Bﬁ§;gaﬁa BaF igggg?F§é%referably, one having at
| east any one of a pol yner having an et hyl ene-deriyed, backbone concentration
of equal to orl§hSre hﬁﬁtgénﬂD?@€(%Wﬁ?ﬁQQN%}Qﬁ@rbgeHQFéFMaPt%ﬁ YA O ©F
referred to as_an "et hyl ene-based polynmer (. Pl) " in sone cases), a polyner
havi ng a Y {heRe3de et habrBoRe cEdAcRM kalts dm heetplerieabrshaheecehan
50 nol % (whi ch may be hereinafter sinply referred to as a "propyl ene-based
pol yner (=2)cbtiaingshwighsaeshighed sipdflyner having a 1- but ene-derived
backbone 25 concentration of equal to or nore than 50 nol % (whi ch nay be
herei hafter silffi]referred to as a "butene-based polyner (P3)" in some
cases) is preferred. 11 In addition, the density of the polyolefin

resin is pref@mhihy bohthehsmagerd RRGadge 978eckg/ 18] oanty nmea el egakblly in
the range of 830 to 960 kg/nB. Further, as for the appropriate range of the

melt flowg are 16MsREheh e Rl yekefindresd nviflal hesridty lrereobasedySbe
polymer (Pl), the MFR at 190C under a load of 2.16 kg is fromO0.05 to 50

g/ 10 mn,e efer able kham @.1.to 30 g/10 min, for the propyl ene-based
polynmer (P2), the MFR at 230C under a load of 2.16 kg is fromO0.1 to 200

g/ 10 mn, and fer 0 t 10: m .qr,, t:he ne-based
pol ymer (P3),I?L§h%F%g§¥ %ggg%uﬁﬁgrgﬁgngédgﬂﬂ%?zf&%%x%gsiégfsgﬁkg.gg ?g 50

9/ 10, fi “’dle%gt%ﬁf E@ﬁgrhr%’)/oﬁfe;cgrgggg{oﬁ8f§9 ;9%11%1{‘% an ?ﬁe?%és)%%gggl S %p’éﬁégﬁ as

desci I be ve as fésin, 2) eri cal “shape can

be prepa&%QpQ%&%x%%@%%&é 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.



According to the present invention, a nethod for preparing 15 polyolefin
pellets, by which polyolefin pellets in the spherical shape can be stably
prepared, is provided. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0021] 20The
above-descri bed objects and ot her objects, characteristics, and advant ages
are further clarified wwth reference to appropriate enbodi nents to be
descri bed bel ow and the acconpanyi ng dradwi ngs. [0022] FIG 1is a
schematic view illustrating the extrusion device 25 according to one

enbodi nent of sent j.nventian. schematic vi ew

h
illustrating t eﬁﬁéi?ﬁﬁfe?h%: e F%eé§§;ﬁél5ﬁ F?FFEel%é¥f AG¥o

one enbodj nent of the present 12 invention. 3is a view
|IIustraﬂﬁhdfﬁhéa@@@tﬁgl899p%%t9}QHHQﬁQQanén@h@OEQeP%%%@¥?9%%ﬁ”¥éﬁﬁtF?Pé@ in
Exanpl es and Conparative Exanpl es. 5BEST MODE FOR CARRYI NG QUT THE | NVENTI ON
[0023] ©of 83t 968 A/ MmBhe PPred@it, asyvEATI Bhe vAPPL PRt ke (et I94s&feon

the enbodi nents of the present invention. ' Wth reference to FIGS.
1 and 2, nle fleverstentd®) nehttheapelyoldésnridmidy, for the ethylene-based

5 polymer (Pl), 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, for the
propylene-based polymer (P2), 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



First, the summary of the nmethod for preparing polyolefin pellets of the
present enbodi nent is described. The nmethod for preparing polyolefin
pellets in the spherical shape of the present enbodinment is a nethod for
preparing polyolefin 15 pellets by cutting a raw naterial containing a

nol ten pol yolefin resin which is extrud froman extrusion orifice 121
formed on the die surface of a die 12 into a predetermned |length with an
underwat er cutter 14 which is set in close vicinity to the die surface of
the die 12 .and.rotates in water, thereby obtaining polyolefin pellets,
20wherei n the nmethod satisfies (A) to (C) bel ow sinultaneously: (A

the average |i rovelocity u of the . raw nmaterial ssing,through th
extrusi on ori fEirtE 1245 §s"a§¥’iJn@d‘%"f%ﬁf@%%ﬁ&%ﬁ“{%ﬁ-aff?%% Eﬁgh(?s tacpdthﬁDre
than 50 nm sec and equal to qr .| ess than 650 nm sec, , ( t he
virtual &SpEA%S gﬁ'”@ IS 1gefitned b) tRIMBYGAL 7N (ERDyALE§ sE’%ﬂj@est-o or
| ess than 1.6, and (© r/u as obtained by dividing the virtual aspect
ratio r by the average linear velocity uis equal to or nore than 0.002.
[0024£ [ Equati on 3] [0025] 5[Equation 4] QXt r=

BEST MODE FOR CARRYING OUT THE INVENTION

[0023]
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.



2x n xR3 (Eg-2) [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 (mr) of the extrusion orifice 121, and
t is acutting 10 tinme (sec) defined as an inverse nunber (sec) of the
nunber which i s obtained by nultiplyingléhe nunber of revolutions of the
underwater cutter 14 by the nunber of blades 141 of the underwater cutter
14]. [0026] Her ei nbel ow, the method for preparing pol yol efin
pel |l ets of tth%§4 resent enbodiment will be described in detail. In the
present enbodinent,” in the preparation of the polyolefin pellets, a

granul ati on dﬁﬁi%%tl %§thown in FIG 1 is used. Further, as used in the

pr esent i nventione the pheri cal shape" enconpasses a conpl etely spherica
shape as well as an ellipsoidal shape. In 20 the pellets in the spherical
shape obtained in the present invention, two cut flat surfaces fornmed by the
underwater cutter 14 dgznoLJ§x+si,-mhLLenLhe ciggunferential surface is
curved toward the outer side*RTo determ ne mhet%er'the pol yolefin pellet is
in the spherical

[0025]

5 [Equation 4]

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



14 shape or not, a nethod in which the shapes of a total of 100 to 150
pellets taken randomly are observed directly with the naked eyes or by a

| upe is used. A case where the nunber of the pellets in the spherical shape
constitutes equal to or nore than 90% of the total 5 nunber indicates that
"the pellet in the spherical shape is stably prepared”. The

granul ation device 1 is equipped with art%ext r uder 11, a die 12 disposed at
the end of the extruder 11, a water bath 13, and an underwater cutter 14 as

a cuttin ns.. 10The_ext.ruder. 11 .1 yl.inder 111, anpd.a 11
di sposedg%}{r%egf%é)rci}gilﬁd%rmél }?L(?Qe H Whl‘?’ﬁeg%%sseh@e‘?\%s ﬁifrta 8?9?%0%;1@;1\,&& %5391 i's
connected wi.th a hopper 113, . and a raw materjal is supplied to the inside of
Che oyl | AL ebe CHRnE 7 kP e EP PV Rl G Tt R e P bR ot ek Syels BF
into the 15 hopper 113. In the inside of the cylinder 111, the
rawmat er iRf & stYRSaStS GUSEEd bY RS SERRNF 1UE TWEEA CthdhG @ellets dbnkBEt ed
to the end part of the cylinder 111. 20 A plurality of extrusion orifices
121 are prrdvEdad]li shepe agpestztubes edhitaldia eF mawensheri WS iaf dker tagdlf rom
each of the extrusion orifices 121. Here, in the present enbodinent,
t he abeasywfbearhénelcetisisonhhat i Yiloepeldkbtaria ehai sphentcab sdwgre dishekabapd
the extrusion flow 25 rate Qis a value obtained by dividing the extrusion
fl ow rat emfpdreeit.otal raw material extruded fromthe die 12 by the total
nunber of the extrusion orifices 121. 15

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.



[ 0028] The end of the die 12 is connected to the water bath 13, and the
raw material containing the nolten polyolefin resin discharged fromthe die
12 is cut with an underwater cutter 14 which is set in 5 contact with the
die surface (the surface on which the extrusion orifice 121 is forned) in
the water bath 13 and rotates at a high Epeed. A front view of the
underwater cutter 14 is illustrated in FPG 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 diﬁgo ggd the bl ades 141 cut the raw material by rotating the
rotating plate. f 29] Next, a method for preparing polyolefin pellets
usi ng such a anul ation_device w1l _ be describe 15[ 0030 Exanpl es
of the polyolgPFnePgs%ﬁ Fnet?ks"#%w%%n1%§3%ﬁ N oﬁpagﬁanggeﬁo%ﬁgpe%%h &4 n"

i ncl ude honopol yner, of an. ol.efin, copol ymer of -t or _more Kkinds of

ol of i ns, CBA" & IR 1 i Mer "dBeaF Red by HomsoiahRr e FRG *Antof SfRFoehnd

t hen bl ock-pol ynerjzing the 20 copol ynerized part of two or nore kinds, of

ol efi ns, from t éiﬁbﬂ§gﬂéfFHtr¥%ﬁ¢1QQSW§d€6H?ESFyﬁEFt%¥  whdgdt 16neehohdner
sel ected fromethylene and an a-olefin having 3 to 20 carbon atons. Exanples
of the acenéprh HWavhnghe die 2oue&evn(Giomiiindaude phdg Ehe, extiuséns,
2-met hyl - 1- propene, 2-nethyl -1-butene, 3-nethyl-1-butene, 25 1-hexene,

2- et hyl - brbditenel22, i8- o ymedy| irl -the evader2 bashhyB- angenvbates at a high
3-net hyl - 1- pent ene, 4-net hyl - 1- pentene, 3, 3-di net hyl - 1- but ene, 1-heptene,

met hyl - | sherdne, 16 dinethyl -1-pentene, ethyl-I-pentene,

trimethyl-I-butene, nethyl ethyl-I-butene, 1-octene, nethyl-I-pentene,
et hyl - | - hexeng, f ¥t bf iexenadepwapyl -duthent anei s netihydtretdad 1ih-hept ene,
trimethyl -1 -pentene, propyl-I-pentene, diethyl-I-butene, 1-nonene,

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,



5 1-decene, 1l-undecene, 1-dodecene, and the |ike. Anmongthesenononers,

et hyl ene, propyl ene, 1-butene, 1-hexene, 4-nethyl-I|-pentene, and 1-octene
are preferred. Further, as necessary, for exanple, no polyolefin resin
cont ai ni ng a backbone derived from pol ar group-containing olefins such as
acrylic acid, nethacrylic acid, 10 neth%l nmet hacryl ate, fumaric acid,
anhydrous naleic acid, an aromatic vinyl conpound and the like, olefins in
the ring shape such as norborene 5- nethyl 2-nor borene, tetracycl ododecene,

and the d -pal n o ugated r S suc

5-vinyl - éinor eﬁegﬁﬁl T é F &gﬁ 3 u%% % ng} ﬁq&ﬁxﬁﬁﬂnﬁmﬁﬁgge
pol yol ef i si.n ron1 he yi ewpoint. o he e trudab| nd the
nDIdabillégp'ﬁf]fﬁel H‘ %epﬁe W?&Qyi ﬁ P%%g? None® EQX%H& #5%m a pol ymer
havi ng an, et hyl ene- derlved backbone concentratlon of equal_ to or nore than
50 ol % (i Yr%ﬁ}‘l%’@"?@ehe?épﬁé@t’ e NEPRBNG- r‘@%‘?yjeoe’%fbylasl diptene,

"et hyl ene- based polyner (P1)" in sone cases), a polyner having a

propy| end-rddeted BaPepsREce AR A ReM teMeeqd A th Bl ok ~PreFene hannSoeRsl %
(which may be hereinafter sinply referred to as a "propyl ene-based pol yner
(P2) " 5i n Issleserms eb)undankene potgotecdrwi agdd e bukeneAdwmiovee dankhonerss
concentration of equal to or nore than 50 nol % (whi ch may be hereinafter

si npl y r eftérylethet, 0 paopy 1ehet, ehebhasped, potyarend P3) “me trhslofie-reasesi)e, i and
preferable, and the ethyl ene-based polyner (Pl), the 17 propyl ene-based

pol ymer (IP2)ctedle e phetreneclaserhpiamerad PRcedsanr €opr ekampbke. no
Further, the density of the polyolefin resinis preferably in the range of

800 to 97;Q>1wlr@ima&@sw eoRtafigiall ¥ backbend anae vld 830 g1 360 kg/ nB. As
for the appropriate range of the nelt flowrate (MFR) of the pol yolefin

resin, foy Jg)ec%%h%%gbeie@lﬂel ¥R Sglacr)%ffc MR @it Iéeg&g&?qefc aadl%ed of
2.16 kg i's fromO0.05 to mn, and pre erably from0 to 30 g/

2 16 “"fe**?lﬁ“*?%‘*ﬁae&?f%%%ee dsﬁ‘gﬁgg LB Bl e 30C ai‘O@%"f‘gho

m n, and f.or the bute ne- base o] r 3 he NFR a 190 nder Ioad of
2. 16 kg |sn?90 CGRO5 ¢ 0 §88 g?% i¥ﬂ§ ég %%%%erab y fro Ffb m n.

Furthernore, a part p oIefln resin na raf t - nodi b pol ar
rononer | SRR g aPehaT har el e S 8&%&59%3%%86;)0%%%%% Kesin
i s obtained by graft- pol¥ner|2|n t he pol arnpnoners with the coexi stence of
an or ganitd@ P EINEHES aNd-AZoEBR 8ghaga5edt¥%pg,§§§pe Such 33 addition, in
"the raw material containing a polyolefin resin”, known additives, for
exanpl e, SaVstwliRi-Aerbogepgl ardi ke abibke , iarexcluded.

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



20 antistatic agent, a dispersant, a colorant such as a dye/pignent and the
|l i ke, an antioxidant, or the |like my be added to the above-nentioned
polyolefin resin, in addition to the polyolefin resin. Ina typica

enbodi ment of the present invention, the content of these known additive
conponents is at nost 1 part by weight 100 parts 25 by weight of the
polyolefin resin. [0032] First, the ram/ terial for a polyolefin pellet is
introduced 18 into the hopper 113. The raw material includes, for exanple

the polyqlef| d Ve “ " t d
into the%L ﬁﬁqen %F%QgPé ?m%?zeﬁé 8Fh%h%cg%&¥§fb%%%g% égiﬁélde of t%g
cyl i nder 1%} an%. ruded fromb the extrusion orifice 121 of the die 12
connect ed¥§ HHE LS &F the cylinder 111. [0033] Here, the average
| i near vel ocit i fi

of the raw npteri pass h the extruysion_orifice
121 as defi negyutfﬂ;hﬁﬁe Eg6a ?rb?tlt(ﬁc?fa)t foppgyg&lﬁgt ’ge%tnrf‘nsr@ %a%éynﬁflsec

and equal to or less than 650 nong these, the average |inear
vel oci ty Ghe geeger abl §08qkal 2 th k&r/%r énﬁhaﬁrﬁo@r%?%@%liérﬂd“ édfalrangeoft| ess
t han 580 nmm sec. | f the average linear velocity of the raw materi al

passi hg t&#lotigh? @h&adpeni nis dient hbe arpapsiade shngaefexheusebh fdaw rage121
15 is too high, specifically, nore than 650 mmi sec, the shape of the
ponoIewamwelbétshésxﬂbkdbfimorbeihn:&hetbylthyleae—Bhagépolymer (P1),
the MFR at 190°C under a load of 2.16 kg is from 0.05 to 50 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



Further, if the average linear velocity of the raw material passing through
the opening on the outlet side of the extrusion orifice 121 is too | ow,
specifically, less than 50 nm sec, the amobunt of the 20 raw nateri al
extruded fromthe extrusion orifice 121 per unit tinme is |low, and
accordingly, it is difficult to obtain age pol yolefin pellets in the

spheri cal shape stably. By setting the average linear velocity to
equal to or nore than 50 nm sec and equal to or |less than 650 mm sec, there

5 TSNy A5 WO i POl B, W RESRRY SR MRLE! L, PELEgL o ol

spheri cal the Virtual "aspéct ratio r
as defined by .t equat.ion_((Eg:2) _i,.s.equal to or less than 1.6. Anobng those,
t he virtdﬁﬂdééﬁééﬁ-%ﬁﬁ%S ?H%S%BFeﬁgéé Fyegqual to or nore than 0.3 and equa

to or less th 1.3. 5Polyolefin pellets.in the spheric shape can be
stably preparg%eb§a§éTT? ?%éIWFpgﬁgﬁdaﬁﬁgﬁHHF%EPBP?S ﬁ%%dFsggaéFlFéggdthan
1.6 and satisfying the conditions (A and (C. . Furthernore, as a

resul t ofPY GP&sIFERI il eordiciegaidy ahéhsr exbirdehvddrorad it xuded Supn
that polyolefin pellets in the 10 spherical shape can be prepared with good
repr ogucitlﬂel ey ropisat erhflenel A4 wfusheadprct? cannectedotedues anst f rhss
than 0.9 or equal to or nore than 1.1 and satisfying the conditions (A and
(O accordilngidex tlid .characteristics of the resin. For exanple, in the case
where a polyolefin resin having a nelting 15 point of equal to or |ower than
80C i s used, fdalogaliefin pellets in the spherical shape can be prepared with
good reproducibility by setting virtual aspect ratior to equal to or |ess

?2?{100- 9. [003&lrefuthbelve ddé asnebtaidiestityy divf dihrgrikenatiartival paspesy
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]



20 r by the average linear velocity uis equal to or nore than 0.002.

As descri bed above, the virtual aspect ratio is not consistent with the
actual aspect ratio of the polyolefin pellet, and the lower Iimt val ue of
the virtual aspect ratios obtained fromthe polyolefin pellet in the
spherical shape increases according to ng increase 25 in the average |inear
vel ocity. Accordingly, polyolefin pellets in the spherical shape can
be stably prepared by setting r/u to equal to or nore than 0.002 under 20

the conditi On%u(r%g‘%r,‘dtl(l@)virtualblaé%'ag |£Q9§81r %{sudjefiﬁé&fkgx} %@JeYe[EgH%‘H ho or

| ess than 0.01, and nore preferably equal to or less than 004. 036

5Further,(§_ibq]_2c3rg§r i&l et ﬁ%s?h@tp& qf 6t.hezrar§€+%@rh%fsien pgélveltr Hﬁégé%& it

is prefer € 't0 change the virtual aspect acdording to ange
in the average_ |linear velocity u, §8ecificall by, setti.ng th reparation
condi 11 oG Fhb® RhiE R, LBURORP Mt Le) LR 0 B8, Saha e PBr ABFS,
r.0.002u+0. 5, pglyolefin 10 pellets in the spherical shape can be prepared
with good@&prioducibility and with a high yield. In addition, by setting the
preparation conditions in the range of r.0,002u and r0.002u+0. 65, and
prefefably r0Fodye+eisn Rl \dieinFhsesPesicht FhapPri ¢an bphrakis preaarafso
be prepared. 15[0037] This is construed to be based on the follow ng
reasons. by settpggttiee avatage abpear nadligcitoyegfat Heo cawl aas ertiall 1i-$ andher,
the polyolefin pellet is apt to swell in the perpendicular direction to the
di schar gisag idifiyéeci chef condiheoest (Asi@mmdotC¥ice 121. For 20 this, it is
necessary to make the shape of the polyolefin pellet spherical by increasing
the virtual aspethetabire,aasoadragulo dheinvesteiase ion tdundanercag®yl ithear
velocity of the raw materi al
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



Here, in the case of r.0.002u+0.5 and an average |inear velocity u of equal
to or less than 300 nm 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 21 virtual aspect ratio to at |least a
predeterm ned value. Specifically, if jf set to equal to or nore than 1.1
and the average linear velocity uis set"™to equal to or Iess than 200

nm sec, polyolefin pellets in the spherical shape can be prepared nore

stably ewg%g%gﬁﬂfgiéeragﬁn%%&S r0. 002u+0. 65 in sone cases. In

this case, 1t 1s pre eto us ‘an ethylene-butene 1 copol ynmer and an
et hyl ene- propy]l en S thefrrabqateria f or on |efldloﬁ0039

& % Olynenlas pr q to or a
10Here, the ra |u§J Pﬁny of Ute Fext TusSi o ORI T ce i prgFe 3%?y eqdalrko or
nore than 1.0 mm uaI %ﬁ 3 Ies t han, 3. 0 ng Anong those, Ris nore
pr ef er abl §PEQUHI® %F%ﬂ hat £r3 ﬁﬁ?aﬁBanGa f0 or less than 2.5 nm By
this, an effect of obtaining polyolefin pellets in the spherical shape nore
stably is attaiHet! 15Further, the cutting tine t defined as an inverse
number of the nunmber which is obtained bg nultlplylngqthe nunber of
revol @ti ons ofFulidamdemneirderctot Bpkeathy shepeuwibdrhofpdd edes in4 pedflethe
underwater cutter 14 is preferably equal to or nore than 0.005 sec and equal
to or | essphdiaircdl 05 tses MBefewiableatoefhenget bt curtual 28péal | wateisd such
as whi skers and burrs, or occlusion problens can be reduced is attained.

[ 0040] according to the change in the average linear velocity u.
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



Furthernore, the average volune V (nmmB) of the polyolefin pellet to be
prepared is preferably equal to or nore than 5 nore and equal 25 to or |ess
t han 70. Anong t hese, the average volunme V (nmB) of the polyolefin
pellet to be prepared is particularly preferably equal to or nore than 10.
22 Al so, the average volune V (mmB) of the polyolefin pellet to be prepared
is particularly preferably equal to or Péss than 50. Pol yol efin
pellets in the spherical shape can be prepared nore stably by setting the

average volyne .V (mB) of .the lyolefin pe]let 5 to equal tg or .mpre._than
5. PR 2PRTEE 28 t4Pr R RELIRAS B SR TR L VA et | SPECLTFaAEed
due to lack of cooling is attained by setting the average volune V_(mB) of
the pol yoifefil® petit& e b&OLT Ber6rthatss - L FHKY e avergpe hirsagESI6riE v
(mB) of the polyolefin pellet is nore 10 than 70, there is a possibility
that the YpéFl &tiLo mualhteodickess ithem 288r B 8eCa kot ¥ IRf itaOsildetsuén as
an injection-nolding machine and the like. In addition, if the average

vol ume V fhengphésitakshepearnca) baherend vestiner ¢ istetierevesontpeHketis rahgs
could lead to classification. 15[0041] A cool i ng neans, though not
shownb i ofemsdddO®@ui+l . the ini sbmet yasést he opening on the outlet side of the
extrusion orifice of the die 12, and the interior wall of the extrusion
orifice 121 i gncabliedcakurt herjist peefenperat s eusd dhedmilresbuwane-af the
extrusion 20 orifice 121 can be considered to be uniform The

t enper at Wepdivideer aneeahet veehet &6 F EFPREAE WpAfynidie dsntel eawWakteoial he
extrusion orifice 121 of the die 12 and the tenperature of the nolten raw
mat eri al ddpediahelyckehore being supplied to the extrusion orifice 121 of
the die 12 allows"the average 25 linear velocity of the raw material to be
controll ed. [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.



[0042] The raw material containing the polyolefin resin extruded from 23
the extrusion orifice 121 is supplied to the inside of the water bath 13 and
cut with the underwater cutter 14. The cut raw nmaterial is made into
polyolefin pellets in the spherical shape in the water bath 13. 5Further,
the difference (T1-T2) between the tenpefature Ti of the nmolten raw materi al
i medi ately before being supplied to the extrusion orifice 121 of the die 12
and the tenperature T2 of the inlet point of the cutter box of the cooling

nedi um (ARLE! tind sxrgeraqee%m&m@vomﬁm LhkpdiRe1vatierpdatdt 13 PeSo e /Lpabl y

equal to or 10 higher than 135C. Anong those, it is nore preferable to set

the tenmp : I i h 0 d aknto or |ower than
%%%{;@ﬁ?gﬂgﬁ %#Qfeécl{a%ﬂfﬁ][bﬁ%aﬁefc% 1706 and cgqyak

330C. ensuring the obtaining of

ol Yo o111 ety il SRR LAl el st

equal to or hig nd equal “toor To

pr ef er abl ual to,or_higher_than 0C and equals.to_qr. | ower than 60C. [ 0043]
Rext .| ¢ hetabrats 8t Epponts greenee ol Taiey: Retna PPivBlessn R bed.
Accoggin to thﬁ fresent eangingyt, pol yol efin pellets in the spherical
shape cah®b898fabty Pr dpdred:nan 2- More specifically, in the case where
the average linear velocity u is nore than 650 nm sec, the shape of the

pol yol ef i n pefPégddlitdong an gEfgct dhpd Fuian hakvean Wigapellets is m\augpd, in

the case where the average linear velocity uis |less than 50 misec, it
becones diefieulack e@fobralangolyoreiaingdidwetsetting 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



24 in the spherical shape stably. In addition, in the case where the average
| inear velocity is less than 50 mmi sec, the productivity of the polyolefin
pell et would be |owered. On the contrary, in the present enbodi nment, since
the average 5 linear velocity is equal to or less than 650 misec and equal
to or nmore than 50m sec, the polyol efipspellet can be inhibited from being
in the cylindrical shape or in the flat shape, and accordingly, polyolefin
pellets in the spherical shape can be stably prepared. [0044] 10Further, by

setting the ¥ktkyaloARedtidaatpe i[é)sﬁ??@ﬁe&ot&rthleeﬁsicﬁ@%fltﬁeW'Hifer + bhen
conditions (A) and (C), polyolefin pellets in the spherical shape can be

stably prl%o%adcuwg?éﬂl {1 qﬂﬁiffﬁ%erp%'use@e%f hp peplet ebr}a. gehzmcgg

shape can be 15 stably prepared setting r/u as obtaine t he

hian- 0. 002 0niaF DS VoA T Bt qén%fi%%%.he[r%&%éﬁ%é% ﬁ%?‘#f%‘%eda"c&%ﬁ;o e

pellets H@lthe spherical shape can be 20 prepared w th higher

r epr oduci rlity by setting the virtual aspect ratio to equal to or |ess than
0.9 or equal nore th n 1.1 according.to the kinds of the resins under

t he céndition %eéndt?ED l%ﬁﬁr%ﬁ&ﬁn& g %ﬁ PREVWESR et th rERE Tk diLe ﬁiv?ﬁg a
mel ting point of equal to or |ower than 80C is used, polyol efi ellets in

t he sphertlh(%F“Oi§9§hz§ﬁé’ Batepéa hotEned hat ¢l pripe e %t%qmghﬂ%t\ﬂ h&al

aspect ratio to equal to or less than 0.9. [0047]
extrusion orifice 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



25 Moreover, the yield of polyolefin pellets in the spherical shape can
be increased by selecting r and u in the range of r0.002u and 002u+0.
65, particularly in the range of 002u and002u+0.5. Anopong these, if the
average linear velocity uis set to equal to or 5 less than 300 nm sec,

pol yolefin pellets in the spherical shaE can al so be prepared in a higher
yield. [0048] On the other hand, in'the case where the virtual aspect
ratior is set to equal to or nore than 1.1 and the average |linear velocity

10 u is s@tthe sENatitf WhdRssthray. 20@nrr5ré§§@lorpoll>fplt%fel eaBel bﬁé?;e'fhé he
spherical shape can be stably prepared [0 Further, if

pol yol ef Qe&*?@bn s QP%eclroctVE‘f?, i[@ése e @?ﬁ%ﬁ%ﬁ%ﬁé ?%Hngt?(z?%? of

consi sti ng (0] (640) po ymner east one ecte

ethylene gggygmgfl% ﬁeieﬁg w&uﬂ?ﬁ%? C)ere&hyl-l-pentene and 1-octene,

and partlcul aV|ng an et ene ‘deri ved backbone concentration

of equal to o re th 50 mal % (P r..having a propyl ene-derived
backbone concéﬁ?ﬁ&?l% aré’qu&ln f} ol%f?ﬁ)?rg %ﬁo% SS9 ELP5F, Qéﬁda‘ée]b%q?ner
20 having.,a 1-butene-derjved backbone concentratl n of equal  to or nore than
50 ot % (PBFArpEPIRELtY Nt REVEPhEP| Fallattpdatah ﬁe““b/r%ep%raé{? reMELstaty .

[ 0050] Further, the present invention is not limted to the enbodi nents 25
as descr B8 v el WHESRdE P PALYEASE PR LVAnEAR PO NERRI T e} & TRl PR H1G he
scope allowi ng the purposes of the present invention to be attained are

i ncl udedinnthhecptésdntcahveimperer 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]



26 For exanple, the polyolefin resin to be used is not limted to
those exenplified by the enbodi nents as descri bed above. [ EXAMPLES] 5[ 0051]
Next, Exanples of the present invention will be described. (Exanple 1)

By the sane nethod as described as the enbodi nents, polyolefin pellets were
prepared. 10The pol yolefin pellet was p gpared under the preparation
conditions as shown in Tables 1 and 2. F 052] [Table 1] Raw material Parts
by wei ght Pol yol efin resin: Ethylene-based pol yner (conononer: propyl ene,

MFR at 230C=0MmBReBk&0, NiHy yTAFYER h61 g6l faBL1TBRYACEHE @b HY: iMA1SEhape
Chem cal s, I nc.)
can be increased by selecting r and u in the range of r<0.002u and
r<0.002u+0.65, particularly in the range of r<0.002u and r<0.002u+0.5.
Among these, if the average linear velocity u is set to equal to or
5 less than 300 mm/sec, polyolefin pellets in the spherical shape can
also be prepared in a higher yield.
[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% (Pl), a polymer having a propylene-derived backbone
concentration of equal to or more than 50 mol% (P2), and a polymer
20 having a 1l-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.



100 parts by wei ght Additives Phenol-based anti oxi dant 0. 10 part
by wei ght Phosphorous-based anti oxi dant 0.15 part by weight [0053] 27

[ Table 2] Dianeter of the die orifice (2XR) 3.5 nm Tenperature (Ti) of the
resin in the die inlet 310C Tenperature (T2) of the cooling nedium (water)
in the cutter box inlet 26

For example, the polyolefin resin to be used is not limited to

those exemplified by the embodiments as described above.

[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.)

Phenol-based antioxidant
0.10 part by weight
Phosphorous-based antioxidant

Additives

0.15 part by weight

[0053]



16C Extrusion flowrate (Q per orifice of the extrusion orifices 96,1
5-/sec Average linear velocity (u) 110 nmB/sec Nunber of revolutions of the
underwat er cutter 442 rpm Nunber of bl ades of the underwater cutter 8 sheets
Cutter tinme(t) 0.017sec Virtual aspect ratio(r) 0.49 r/u 0.004

27

[Table 2]

Diameter of the die orifice (2XR) 3.5 mm

Temperature (Tl) of the resin in the die 310°C

inlet

Temperature (T2) of the cooling medium 16°C
(water) in the cutter box inlet

Extrusion flow rate (Q) per orifice of the 963 mm?/sec

extrusion orifices

Average linear velocity (u) 110 mm®/sec

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



[0054] Further, in Table 2, t is an inverse nunber of the nunber which

is obtained by multiplying the nunber of revolutions of the underwater 5
cutter by the nunber of blades of the underwater cutter. [0055] The
preparation conditions in Table 2 correspond to Point C anong the points of
R7 as shown in FIG 3. Next, for each of the total 20 kinds consisting of 4
kinds of 10 ethyl ene- propylene copolyne@é sati sfying an MFR at 230C of 0.7
to 10 g/10 m n, 4 kinds of ethylene-butene copolyners satisfying an MFR at

190C of 3¢ k| o} en ol yner t| f

an MFR afdﬁeg(f%q%q’jlé%?ge ? 6 Iflur% h% ‘1( ?’\E H%I gﬁg1 “}é} enz)fi%po?ﬂ

sati sfyi C of 3 to 45 15 and.6

propylené%%iggdcgiggfﬁﬁé?%”mhgpghpﬁ%?%r%gi [ﬁﬁ%ﬁﬁqgﬁ'ﬁn ﬁ ﬂ é%vﬁrﬁﬁ$

naterlal the extrusion flowr Q and, 28 the cuttin t nunber
Fevol HHGS o€ 3Rl EocRaTAR ot SErTS SR ¢ WS hrEbACati GHO

condltlons in Table 2 varled _PeCIf Lcally, Qwas set to equal to or nore

than 119P%7E/ $8coande syt @ 9r meséS%an PyrthemnBrsees ﬁrrt%@qutalw‘ae set

to equal to 5 or nore than 0.007 sec and equal to or less than 0.013 sec.

Accor 8i ngPr Borhechay Pafeé dar andmiiual theowakgestivin PhelivaaageAcicreding

vel ocity, the virtual aspect ratio, and r/u vary, but the other preparation

condi ti on® weeevatiarsanends ahdrt Pohetval udkhe favles agerbogrebineat geilbgiamd t he

virtual aspect ratio are denoted by the points of R7 other 10 than Point C

in FI G ZheSpaaitiiadaklkpecaceatdongah@ the eh@ngeutn the oexierupirepatrhewonat es
Q the average linear velocity was set to equal to or nore than 100 mis and

equal to @ndieSsnishaer3AhaBhse dEbheaiACCOr dily averbge changevenothe
extrusion flowrates Q the virtual aspect ratio was equal to or nore tKan
0.3 and eglphnkovektdah essptbancd:ib 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,



The raw material polyolefin resin of the point depicted by R7 has a nelting
point of equal to or |Iower than 80C. The nelting point was neasured by neans
of a DSC nmet hod. [0056] 20(Exanple 2) Pol yol efin pellets were prepared
wi th each of various raw materials, wherein ethyl ene-butene copol yners

(total 5 kinds of ethyl ene-based pol ymeng, (conononer: butene) having a trade
name of TAFMER nmanufactured by Mtsui Chém cals, Inc. and an MFR at 190C 25
in the range of 0.5 to 4 g/10 mn) were used as the raw materials. Dependi ng

on each ¢f wta@esg@rwtesqdaqwt%a&f%ﬁé 1tﬁame_1gébrffaﬁiy/<§%é2 '519\% %gl Qangd fhes

cutting tine t varied, respective Specifica set to equal to
t t ; 40 A i

Co the varianea PiHE S r heBRtThaufy B S34a7Ee FenAaat o Red M
| i lLqcity, th irt t t.i o, d.r/ but . th

ot her pr AP S o BRLKEr BPere Ses 03 "Per PeLRE & T AErhge

| inear velocity and the virtual aspect ratjo of Exanple 2 were depicted by

! . dep
R8 in FI @SPgct ratlogand Fialamy, Bk Aghed HRRaF A QR I A t DL XBFEsi on

flowrate Q the average |inear velocity was set to equal to or nore than
100 nfi s BRISefeas £f6rofoiRs S -t hARhe 2T Lades L 1reRE el ocdddorBi idia girouphe
change in the extrusion flowrate Q the virtual aspect ratio was equal to
or nore tasRed. Fadi® eduikampler 2| vesetdapiated MheRbtierBlGr 3t he same as
in Exampl e 1. The raw material polyolefin resin of the point

depi ct ed by RSpeas facaglllyi ngcpordingftedha vaoienceowertidhaxt80Eionhélow
melting point 15 was neasured by neans of a DSC nethod. [0057] (Exanple 3)
rate Q, the average linear 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



Pol yol efin pellets were prepared with each of the various raw material s,
wher ei n propyl ene-et hyl ene copolyners (total 2 kinds of 20 propyl ene-based
pol ymers (conononer: ethylene) having a trade name of TAFMER manuf act ured by
Mtsui Chemcals, Inc. and satisfying an MFR at 230C of 0.35 g/10 mn and
1.0 g/10 mn, respectively), propylene- ?%sed polymers (total 2 kinds of
propyl ene- based pol yners (conononer: ene) having a trade nanme of TAFMER
manuf actured by 25 M tsui Chem cal s, Inc and satisfying an MFR at 230C of 6

g/10 m n e vkl fact 6206UY \cﬁ'txé)ul BHERAEaPAS ot POl A1 ikt AhaZ okl nds
of butene-based pol yners (cononomer: ethylene) having a tra

TAFIER T 2ety éfw; ]gﬂgpwm%ma{; Mﬁ,b podosal| 9@ydydo AR £2ke490C

mn an respect ase nmers

ki nd . trad AENER franti actur ed b
Vi Csui | CHARRES (REe 1A LaTr sTyPRY HCE: IR Ed0CeIR ™8 g 165HEn ARG 4

g/10 mn ectively), and | ybut enes (total _3 kinds of polybutenes

havi ng aCF{g&%Mﬁgn@aB¥%?§FNEﬁE%ﬁ%ﬁ?&éP&rggeB}CR@Fsu¥n%héﬁ¥%§P§ls H¢Y9afl
satisfying an MER gt 19000=0.1 to 23 g/10 mn) were used as the raw
mat er Pal YFRDSFerd@OnG 6F €aBklBfmiReanar f 0wkl e A tmt kG TRAGE L e Jextadsi on
flom/rate Q the 10 orifice dianmeter R and the cutting tine t varied,

r espect i wallyybuggagist {teatialy 3 k@n\ﬂéy%é@lybuéqnw heyiog arbrade mame13s TARMBRsec
and equal to or less than 4084 mB/sec. Further, R was set to equal to or
nor e t hamadwd ampuaed bgullittoiofhémssathanidch am dat isgfditriomn MEBasitset to
equal to or nore than 0.06 sec and equal to or less than 15 0.032 sec.
Accor di n@ 206 a=oe 1vas i Zhee 10 ) Rerandsed ddeheakaematfetited savebagentiingar
velocity, the virtual aspect ratio, and r/u vary. The other preparation

condi ti ons weER dhehsamerasus ofaWPalaferCal $hetlay eagaidiioneal ovetcd oy and t he
virtual aspect ratio of Exanple 3 were depicted by R3in FIG 3.

20Spegi figzaldive AGEAEEERIR, OahBeLNArE@NEENd N ihe ©XdMEHPN AdPudtate1Q. the
average linear velocity was set to equal to or nore than 130 nm's and equa

to or | es_;%etcrﬁchqqymwbswagugy@e{o 85691 A%t Gud e M 6&'@3‘%97 I’y B¢ and

extrusi on flom/rate Q the virtual asSpect ratio was equal to or nore than

0.8 and %qllraad& eac%s gmp 4bsd- nﬁ5isoe0§8l rLEXaER! eR%gogevto't%f LuRe! L&t S

were prepare various raw

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



materials, wherein | owdensity pol yethyl enes (ethyl ene-based pol yners
(comononer: hexene, total 10 kinds) having a trade nanme of EVOLU

manuf actured by Prime Polynmer Co., Ltd., and satisfying an MFR at 190C in
the range of 0.5 to 4.5 g/10 nmin) were used as the raw 5 materi al s.

Dependi ng on each of the various raw maégrl als, the extrusion flowrate Q
and the cutting tine t varied, respectively. Specifically, Qwas set to
equal to or nore than 2324 mmB/sec and equal to or |l ess than 3918 mB/ sec.
Furt her, t I B pg;} Q ec al or less
t han O. 0?%6@228.%#\0%%?%?#3 %L%Qt%&tl%{)gaél nce 3|plr§3 Ssan(fac?&l%’ﬁ% \&/Dg%%gs of the
average |linear velocit the virtual  a ct.ratio, and.r/u vary. The other
oY opar at PBAVEBRA (oM e Helebhre taERF of0 i) R0 s Srade Prgart

vel ocity _and the virtual ect . ratiqQ of Exanple 4 were depicted by R2 in

f G s EEebH A o BT B i s LMV ar T g i e BT Toh SPGB 1 at o
Q the average, linear velocity was set to equal to or nore than 250 m s and
equal toabr 1PBsS imamhes@ngs ©F Pubt heré - actorUitkg )t demife UsgHi afckhe nrathe
extrusion flowrate Q the virtual aspect ratio was equal to or nore than
0.9 and mgtigriedser Demsndingh on BackOpPEOsdE Yesipuparpven&kanphbsi)the

Pol yol efin pellets were prepared with each of various raw materials, wherein
| ow densekyrpeliget hydensstd R kinddshhavu ingi rzg tiriade thapeiefl, UkdsZ&tively.
manuf actured by Prime Polynmer Co . , Ltd. and satisfying 25 an MFR at 190C
of 19 g/ $Peniifiiandll 2]l Q/dds der, tesppctl wel \vr ande3 thiand 32dvinmd/ se d raote
name of NEO ZEX manufactured by Prine Polynmer Co., Ltd. and satisfying an

MFR at 18@Ga0ftd.&r tiesdy 4hahl89MB mm’ /B2 J.espeethye) V) way eetised aguahecs aw
mat eri al s. Dependi ng on each of the various raw nmaterials, the extrusion

flow rat grQoddiengpid.ioe® séamBbes1 8B NEssUiHEnNg. 6138 skcVarA@éording
respectively. Specifically, Qwas set to equal to or nore than 3770 nB/sec

and ) equgl 1O 9r; LRSS itrhé;“acff@@ff RBL38Ge sFHE ttffﬁ%_rav&é@é lg_ﬁl a{rovg[g]h oy and t

was set to 0.007 sec. According to the variance in Q e val ues
of the ayera . nea CJ t i pe rapi vary. The
ot her pr ég%rg?lrjggggo‘[f‘]%#%gn%étvyvie?’eh%hdé é}éyrr?aargﬁ'f o?hﬁo?ﬁ]g& Bﬂ%%éé%%lr%ée

| i near vgl ogi. t%orelmdethee Vi rt uael 488 C)ercg rati 1(% %fagion%;aer t.in\ée Exaggcl etl
vere deptePEdthy Ra’ShT Ei'e S BaBF T callly, PRt uitng oS Yhe Vary ance
in the extrusion.flowrate Q the average |linear velocit S t.to ual
Lo or moRBa Hh VAE0 AN SOREE S0 Th IBIETIRASE 1 YeRE S8R RCPS DY AR LS.
accordi n% to the change in the extrusion flowrate Q the virtual aspect
ratio 15°was equal to or nore than 1.7.

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,



[ 0060] (Conparative Exanple 2) Pol yol efin pellets were prepared with
each of various raw materials, wherein random pol ypropyl enes (total 3 ki nds
manuf actured 20 by Prine Polyner Co . , Ltd., using ethylene and butene as
t he conononers and satisfying an MFR at 230C in the range of 6.5 to 30 g/10
mn) were used as the raw materials. Deﬁénding on each of the various raw
materials, the extrusion flowrate Q orifice dianeter R, and the
cutting tine t varied, respectively. Specifically, Qwas 25 set to equal to

or nore / S 35 h R
was set %%%%egQZ%eﬁﬁg ?gﬁggHEEfggotéguééwf@?ﬁ%’ n%%e t@%%gggﬁﬁg‘gég ahdgequal
to or t han 007 _se cordln to t.he varianc t he
val ves. of PEnd s apgggar FaseTval S i PR NA UL Ko gBEe Par TR BRU F7S
vary. The ot her preparation COﬂdltIOﬂS were the sane as for Point C. The
aver age Fﬂﬁ@@Fe€eﬁoc?Pa SR8 FRECVRY t bR ds perE1§%t iTF e Cdnsarat i ve Exanpl e
52 were deplcted by R4 in FIG 3. Specifically, according to the

vari ance Pﬁcﬂﬁécé%ﬂwusQoHaﬁl6@Fr%@eeqya¥h%DaW%ﬂ%U%3HﬂﬁehﬁTU@16E1(9eﬁeén§et
to equal to or nore than 700 mmi's and equal to or |ess than 1000 nm s.

Furt her , eqeiedr 69 my tesshehamdfgd I’ $rc exfFuashen, fRows aeé @ 2.Hempi andal
aspect ratlo 10 was equal to or nore than 1.8. [0061] (Conparative Exanple
3) tPebgoketi ho p@l 0@t ssewer eApcepdind W ttheadrighhoariino@® Rawand t,
mat eri al s, wherein random pol ypropyl enes (total 2 ki nds nmanufactured 15 by
Prime Poltyeevaloes dit dhe asdrapeelhybanevalod togmhenet raml sapestyragian MR
at 230Cin the range of 20 to 35 g/10 mn) were used as the raw nmateri al s.
Dependi ngnanr pachuGf. t NRe Ve prepwrant ohi @biidi ¢ ivh £xerest 98 Jdrewasater Q
the orifice dianeter R and the cutting tinme t varied, respectively.

Speci ficabline @ WashsSelvedRgo1¢abal 101881 fPrand hak @%%u@é§§6c€n9a€%'a|

to or less than 5350 mm8B/ sec. Further R was set to 2.3 mm and was set to
0. 004, seg¢ 68&859%9%&%% yari apces cé%d gﬁ%/l‘éa' yes of the
average linear velocit e virtua ratlo u vary. The average

l'i near VelOC'%¥e8991&gf1¥1rgéggnfﬁﬁf%t Eﬁ%‘QaPIaSQQPS{%%bVSXE§8§ELS 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.



25 3 were depicted by RS in FIG 3. Specifically, according to the
variance in the extrusion flowrate Q the average linear velocity was set
to equal to or nore than 34 850 mi s and equal to or |ess than 1000 mmi s.
Further, according to the change in the extrusion flowrate Q the virtual
aspect ratio was equal to or nore than 1.2 and equal to or less than 1.5.

[ 0062] 5(Conparative Exanple 4) Polyol efih pellets were prepared with each
of various raw materials, wherein high-density polyethylenes (total 6 kinds
manuf act uy ed by. Prinme, Pol yner Co.,. Ltd. _ satisfying a densit f 945 to 965
(a8 and SrP Ao 508 TR LHAES dbD ok 03y F1 TaLRFR) o4 (i A arBe as
the raw nateri al s.. Dependi ﬂ% on each of the various ra\y materials, th

ext rusi on- FISRF Male At Yy hEne V¥4 e eshecer TR 1andthed /SuVf gt ofther
varied, respectively. Specifically, Qwas set to equal to or nore than 2073
B/ sec PRI Ao MdiddenshaRrg10emiBRseds Fort Reint P wadhseviegages mm
and t was set to equal 15 to or nore than 0.007 sec and equal to or |ess

t han 0. 00Birgsr vAdoghdvnand dcheh#ivippdneeréet GatRo afdcenparrt g Feempflet he
average linear velocity, the virtual aspect ratio, and r/u vary. The other
pr epabat i dDrwemndidpiorsedvrye Rdhens&ié.ad8.f or Point C. The average |inear
velocity and the virtual aspect ratio of Conparative Exanple 20 4 were

depi cted by RlsgdriHiGalldy, accor&pegits aild wardeaeedingtii® d:der-ugdramgew n
the extrusion flowrate Q the average |inear velocity was set to equal to

or nore thae 450t A8 Svaruhequakatovel od £5p WdtaBet 000 g8 tbUbE hve than
according to the change in the extrusion flowrate Q the virtual aspect
ratio 25 w@s roualardd Luare bhaneds7tnhR068bo (HRpPar ating &£XamRl® raing
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



35 Pol yol efin pellets were prepared with each of various raw

mat eri al s, wherein ethyl ene-based polyners (total 2 kinds having a trade
nane of TAFMER manufactured by Mtsui Chemicals, Inc. (cononomer: propyl ene)
and satisfying an MFR at 190C of 2.9 to 4.3 5 g/10 mn) were used as the raw
mat eri al s. Dependi ng on each of the variqus raw materials, the extrusion
flowrate Q and the cutting tinme t variéé, respectively. Specifically, Q was
set to equal to or nore than 3848 nB/sec and equal to or |ess than 4811

B/ sec. rding_to the.variance in and t he, val yes.of the aver,age
PR35 r 6y PhaPladpaty DAV sboaif/ T L VR Rero SPRERtAS

. SS
| i near velo Virt aspect ratio, a vary.

preparati,on _condi tions e the sane for Point C The average |inear
Deloct 1y ShANEHETA9T g THE St r oo LIPYChApa Gt (08 EXBHA b Bhesre abpPct ed
by RO in FIG 3. Specifically, according to the variance in _the extrusion
flow 15 Wﬁﬁeqauaﬁhéoa9§r56§elﬁﬁ@ﬁrlv%lﬁg@t?q%%% 5Rt0% ol &udiNa lor° nore than
400 mmi's and equal to or less than 510 mm's. Further, according to the
change in the[gQﬁﬂdsion flowrate Q the virtual aspect ratio was 0.55.
[0064] 20In Exanples 1 to 4 and Conparative Exanples 1 to 5, 100 to 150

pol yobefi n pellConpapréparetixandée éhch of the preparation conditions were
random y taken per preparation condition (each of the points in FIG 3), and
observed w t hPoligonaked pyéieds byra popeardd vExanesh bff orakicursderaweach of
the preparation conditions, the ratio of the 25 polyolefin pellets in the

spheri calmaghkanelisp waersiaf hi fR-aunbet$ pebyeohal eries oftamiie ¢ hamd0% | n
Exanples 1 through 4, it was confirmed that polyolefin pellets 36 in the

spheri Ca'ma%hhéﬂé%t%%@dblﬁySetrélbde)’P@l?ﬂﬂ@fQQ)._,Th@H.i, Ssa ir{5<j"_% &ongi ty OF bast he
area surrounded by the straight Tines Li, L3, L4, and L5 in FIG 3,

pol yol ef it pek! @Y PmB aAdeSPE Leal 95haps, aold ¢abgePherar e stRblYY 0 RIAG
straight line Li "indicates r=0.002u, and the straight |ine
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)



L3 indicates u=650m1s. Also, the straight line L4 indicates r=1.6, and the
straight line L5 indicates u=50 nm s. Further, it was found that

pol yolefin 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
nore than 1.1 depending of the kind of the raw materials. For exanple, in
the case where a raw naterial having a #®lting point of equal to or |ower
than 80C is used, polyolefin pellets in the spherical shape could be

prepared with od_reproducjbility by selectjng.r in the ran e of equal to
150r | ess thaﬁgg le?fn pe} eEﬁkﬁ%%%nPrqg?W¥%‘8éﬁb Pfo Vg QBUFtﬁg
straight line Li in FIG 3) and r.0.002u+0.65 (the strai line L2 in FIG
3), pol yBREEFhapE} | WRRreN teF@YéL@F?@r PegrdsRabENeHe| tFQiiea]o%t &ineg YR gobd
reproduci bility. Further, the obtained polyolefin pellets were in 20 the
spherlcatréﬁap@amﬁavfnﬁA@&ERem%ﬂ%faQHQHQﬁ:hxyMﬁﬁ&@anﬁh@maﬁgéShnIDﬁe
curvatures of the entire shape of the pellets, and had a high sphericity. In
addi ti on(cthenginet d mfopeensdl pokdesanipeyleg i NFRhet shi@Td cdl 2sBape 4as

hi gh. Furthernore, in the range of r0.002u (the straight line LI in 25 FIG
3) arid rg@l1002irt0.Wem@ndsedt bs arhaverwageteirnads . vebdaseidinf ceqeakht of orthd ess
than 300 mis, the yield of the polyolefin pellets in the spherical shape

was veryvhr@busltawastEouals | hle 8RDAGs I BE TR ow0REte Y ahaViHY clit@fingOtidhe t O
or less than 0.9 was preferred. [0065] On the other hand, in

Conpar at tvxea@@arplr%ségctmvbm Podgec10fi 21 hg Wl yRlretbneped 1 elosowai®rd n

the flat shape of a st one 5 accordlng y, polyolefin pellets in the

spheri calhghape, & Pdsoetahe e%;HBS_Lt 2Bt Al las LPRHEhNSEH 1 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



Furt her,
cylindri

in Conparative Exanples 1 to 4, the polyolefin pellets were in the

cal shape, and accordingly, polyolefin pellets in the spherical

shape could not be substantially obtained. 10In addition, it was reveale

that when r/u is in the range of

equal to or less than 350 mmi sec, the €ber of the polyolefin pellets
the flat shapes increased, and accordingly, polyolefin pellets in the
spherical shape could not be substantially obtained. 38 CLAI M

1.
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(Eg-1)
and the straight line L5 indicates u=50 mm/s.

Further, it was found that polyolefin pellets in the spherical
shape can be prepared with a good reproducibility by setting r to
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
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
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
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

r



it XR2 [ Equation 2] C Xt r= 2x xR3 (Eci-2) [in said equations
(Eg-1) and (Eg-2), Qis an extrusion flowrate (mB/sec) of said raw
material per orifice of the extrusion orifices, Ris a radius (nmm of the
extrusion orifice, and t is a cutting time (sec) defined as an inverse
nunber of the nunber which is obtained §¥ mul ti plying the nunber of

revol utions of the underwater cutter by~the nunber of blades of the
underwater cutter). 39 2. The nethod for preparing polyolefin pellets

as set f oA Chal Byha1 8 8kN1ess theRI 6. § |Ss G 6Pr less than 0.9
or equal to or nore than 1. 1.

[0065]

On the other hand, in Comparative Example 5, in the point of
R9, the polyolefin pellets were in the flat shape of a Go stone, and

5 accordingly, polyolefin pellets in the spherical shape could not be
substantially obtained.

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.



3. The nethod for preparing polyolefin pellets as set forth in claim
‘2, wherein saidr is equal to or less than 0.9, and said
polyolefin resin has a nelting point of equal to or |ower than 80C
4. The method for preparing polyolefin pellets as set forth in claim
1, wherein said r is nore than 0.9 ang,less than 1.1. 5. The
met hod for preparing polyolefin pellets as set forth in any one of
claims 1 to 4, wherein r:=0 002u+0. 65. 6. The nethod for

prepari ng polyolefin pellets as setcé g&g in claim5b, wherein roO.
002u+0. 5. 7. The nethod for pr % ng polyolefin pellets as set
forth in claim®6, wherein the average linear velocity uis

eq;JaI I t]?- or |lesg.t hameaaed_;ms Et_apar:il.ng pgiyJi@firﬁefaSPﬁeﬁsobyp%@cRﬁrdwg
POLYl f 1 25 ShR 8 SELo LU AT Chal I oSt EL D Socin b5, 1
sai d vi rt ufi*taygedtfyont pp extixyisdguadriBlasr fooned tham diielsurface of.
The net hod & @iepiapard ngeackyohaidd Relat 5i a8 SeunbOrhdedn Gldle 1,
wher ei n Sa'vﬁllipszl Jygs%ftl {h §3k8 x}isci%ig:go‘zo %%li&ng{e sﬁgface of said die
and rotates in water, thereby obtaining polyolefin pellets,

wherein the method satisfies the following conditions (A)
to (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 egual
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

(C} x/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]

u=_7‘z—QxRT- """"""""" (Eq-1)
[Equation 2]
QXt .
BT Rl (Eq-2)

[in said eguations (Eg-1) and (Eq—-2), ©Q is an extrusion
flow rate {(mm®/sec) of said raw material per orifice of the
extrusion orifices, Ris a radius {mm) of the extrusion orifice,
and t is a cutting time (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 undexrwater cutter].



of at |east one nononer selected from ethyl ene, propylene, 1-butene,
1- hexene, 4-nmethyl-|-pentene, and 1-octene.

39

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

than 1.1.

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 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.

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

6. The method for preparing polyclefin pellets as set
forth in claim 5, wherein
r<0.002u+0.5.

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

mn/sec.

8. The method for preparing polyolefin pellets as set
forth in claim 1, whezein

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.

8. The method for preparing polyolefin pellets as set
forth in claim 1, wherein said polyolefin resin is a (co)polymer
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of at least one monomer selected from ethylene, propylene,
1-butene, l-hexene, 4-methyl-l-pentene, and l-octene.





