PROCESS FOR PRODUCfNG POLYCLEFI N COVPCSI TI ON AND PROCESS FOR PRODUCI NG

COVPCSI Tl ON . FOR POLYOLEFI N FI LM
FI ELD OF THE | NVENTI ON - The present invention relates to
a process - for producing a polyolefin conposition, to a process -

for producing a conpost biaRsLdr ABA! ¥ALBRLANE bBLrBitesd, conrosTrdd ocess

for inpartdi ng well-bala Ooper - ties to yol efin
film 1f more particular, iiyp pROCESS fﬁ%ﬁnﬁ@xﬁs%@@?@éﬁmuprodum ng a

polyolefﬁh ‘com position containing an inorganic fine powder in a
hi gh o concentration which i gorsedrIorEreNTFILs batch of an 10
anti bl ocki ng agent, to a process for producing a conposition for
pol yol efin fil mwhich conprises m xing the aforesaid polyolefin
conposition with polyolefin.as t he masterbatch of an anti bl ocki ng
agent, said conposi - tion for filmbeing capable of giving
pol Yol efin filns organic fine powder is well

di sper sed Eé:%mhqfézﬂr%ve g]%‘g% appear ance, transparency, bl ocking

resi stance and scratch re t afGe | in
SIS S Si s ﬁ%rf@fﬁw%ﬂ?f&% Eé’fﬂ,t?s to a pﬂ:&@%éé' g

wel | - bal anced these properties to
BACKGROUND OF THE | M¥NHAMucing a polyolefln COTp I 8] 14 "W process

pol yol ef i ns have been used a wide variety of field. For
exanpl e, they have for producing a composxtion for polyolefin £ilm, and to
5 a process for imparting well-balanced specific proper-
ties to polyolefin f£ilm. In more particular, it
- relates to a process for producing a polyolefin cém—
position containing an inorgaﬁic fine powder in a high
concentration which is used as the masterbatch of an -
10 antiblocking agent, tb a process for producing a
composition for polyolefin film which comprises mixing
the aforesaid polyoleﬁin cémposition with polyolefin .as
the maste:batch of an antiblocking agent, éaid composi-
tion for film being capahie of giving polyolefin films
15 in which the iﬁorganic fine powder is well dispersed
and which have good appearance, transparency, blocking
resistance and scratch resistance, and to a process for
f imparting well-balanced these properties to polyolefin

£ilm.

20 BACKGROUND OF THE INVENTION
Films comprising polyolefins have been used
in a wide variety of field. For example, they have
been extensively used as packaging materials of various

goods, including food packaging materials.



been extensively used as packaging materials of various goods,

i ncl udi ng food packagi ng nateri al s. .

- 2- - In particular, filnms conprising polypro-- pyl ene, -
whi ch are excellent in mechanical properties, ~in optical properties,
e.g., transparency and gl oss, ' and fuether in food-hygienic
propertires, e.g., noisture 5 inperneability and odorl essness, have been
in w de use, " their nefmwrpdxeicubir apHilnst compbisingi polypdo-
packaguﬁg. However, filns conprising polyolefins, when
used as. such, haR¥yiengobrhish mxeexceblent cinprechanical prnopegties,
so-cal l ed bl ocking, in which the filmsheets- tend to stick_to each
ot her when pl aced®RPhiRMl ProrerfiRtere i chransRREeREY 2Rd(gLeEFor at i on

f - biljty i kagj tc, Theref : f
o cvbrt g the bibikk et e R o S Py ShSis 8a., B bokeuee
ly b ' ] ~ into ¢ fil . 50-called
bl ocki ng agert | apeeiiediPt AP AR Rdortesanebh o hale) borh 3 Hid8 58y °
e 4 axi ’ . - th
flo :Jggnan ant i b: gzciﬁ% a&gnt %%%%ﬁb%%%égag%ggﬁ&)ﬁﬁobéﬁphS{i c acid

amde, in conbi ngddQhging. _ Met hods for incorporating an
anti bl ocking agent Tnto polyolefin hitherto used include one which
conprises adding a predet ergowdce O Indf capr 191 8@ HElyolefins, when

used as such, have a problem in that they are apt to

10 . ﬁndergo so-called blocking, in which the film sheets
tend to stick to each other when placed one upon
another, which causes severe deterioration of opera-
bility in packaging, etc. Theréfore, as a means for
preventing the blocking of films comprising poly-

15 olefins, it has commonly been practiced to incorporate
~into the film, as a so-called blocking agent, an
.inorganic fine powder typically represented by silicon.
dioxide, such as Syloid 244 (a trade name), or further
to use an antiblocking agent and a lubricant, e.g., an

20 aliphatic acid amide, in combination.

Methods for incorporating an antiblocking
agent into polyoclefin hitherto used include one which
comprises adding a predetermined amount of an inorganic
fine ?ower of the antiblocking agent directly to

25 polyolefin particles obtained by polymerization, then
mixing them in a mixer at a temperature lower than the
melting point of the polyolefin to obtain a dispersion

system, and then melt-kneading the system at a temper-



fine power of the antiblocking agent directly to 25 pol yol efin particles
obt ai ned by pol ynerization, then . mxing themin a mxer at a
tenperature | ower than the mel ting point of the polyolefin to obtain a
di sper si on system and then nelt-kneading the systemat a tenper- -
- 3- ature higher than the nelting poigt-of the polyolefin; and
one whixh conprises first preparing a so-called mast erbat ch of an
anti bl ocki ng agetuiy hibjleknthahn Nthé meltingopyDhefof thEppelybtafin;
contaiﬂing the inorganic fine 5 powder in a concentration higher than
that in the and)| anerarlei cly stompoi sed ef { pstreprepahinlg cansaaabjetdhe
predeterm ned anount of the inorganic powder and in a uni formy
di spersed st at e masterkatehEf han ntdbbeocking agent by pelyckneadingda
melt-kneading the resulting 10 mxture. The latter nmethod of using a
mast erbatch i s POlyolefinriGompesitkirn ¢eRtaiming sthe cinorganiepbing can be
easi |y added to polyolefin, = . . However, although the
di spersi bil Pty Hpwder “bcﬁ;fb?'é?‘?‘h%%‘F’f?‘&%%;ﬁ?rtﬁéa%bm%‘é ’FltT'gﬁed
i norganic 15 i [ eprese, d Lljcon di oxide.is_ go in a
| ow concentrati C}Inltrniglbaf%n %’f%ﬁ)tcﬁé %%t%%%"%’fﬂ xb%éno&l '%nlgﬁﬁ?b%ﬁi gﬁl?i ne
powder is not f%&%?ﬂkﬁ%ﬁ&ﬁ 0 'ﬁ%% | sihial E1y_tends
to be very poo?[i{as t he c%rr@_[%% %?(C%}é%\gia o%?ﬁggm ymg#gla"l{?& H}eﬁ t he
content 20 r%ﬁﬁ%@r&ﬂ%i%mwtstéw, | &9 801 £1RGVERE hEsB8kbatch
di spersed uniformy, and hence stable production of a _
- with polyolefin and melt-kneading the resulting
10 mixture. The latter method of using a masterbatch is
industrially more favorable since a masterbatch can be
easily added to polyolefin.
However, although the .dispersibility in
polyolefin particles of the above-mentioned inorganic
15 fine powder represented by silicon dioxide is good in a
low concentration region where the content of the
inorganic fine powder is not more than about 1% by
weight, the dispersibility tends to be very poor as the
content exceeds about 2% by weight; when the content
20 reaches 3-4% by weight, the inorganic powder is not
dispersed uniformly, and hence stable production of a
polyolefin composition having a uniform content of
inorganic fine powder and a uniform quality has been
difficult. Furthermore, films prepared from a
25 polyolefin composition obtained by mixing polyolefin
with a polyolefin composition which contains 3% by
weight or more of inorganic fine powder'and which is

used as the masterbatch of an antiblocking agent have



pol yol efin conposition having a uni form content of I norgani c fine
powder and a uniformquality has been. difficult. Furthernore, filns
prepared froma 25 pol yol efi'n conposition obtained by m xi ng polyolefin
wi th a polyol efin conmposition which contains 3% by wei ght or nore of
i norgani c fine powder and which is +skd-as the nasterbatch of an
anti bl ocki ng agent have : : ' -4-

been unsati sf actheen unsafiafiagtary timmppearancaendtranspatencki agd

resi stance.. . - The present inventors have nade extensive
study 3t o over coldookdng Fesdftanggficulties. As the 5 result, the

I nvent ors have found out éﬁft t he above- ment i oned obj ect can be

achi eved by nixing pol yol el Present,inyentors, Ravr) made RFLeRSH%®ticl e
di aneter and a fine particle.content respeciively in a specijijed
range wi t ﬁtélr(\iyi St é’éﬁelrcé%engﬂbeoﬁg?r%‘ﬂdﬁa‘#%%%%s"1 %ﬁ?t icle
di ameter an an]:%_%%ﬂr n I S i i range,
and nelt- kngadi ng t éﬁr tetsu {1?{%@{1{ m X %ae{?nq'h%ust t%'eéa%f%gée:n ﬂ>ﬁ‘\e/ent i on

has been attaingfntioned o Ran\td %‘E‘L%;ré} ﬂ}'ﬁnim 23 olefin

One obj ect of the present irvention is to _ provi cess for
~producing a pol yah@fiidlez0MRSing an avdrdye PdrtfcRd abidnditid idryd Vi ch

conprises nelt- kneadi ng a pol yol efl n"conposition conprising an
fine particle content respectively in a specified range
with an inorganic fine powder having an average
10 particle diameter and an apparent density respectively

in a specified range, and melt-kneading the resulting

mixture. Thus the present invention has been attained.

SUMMARY AND OBJECT OF THE INVENTION
One object of the present invention is to
15 provide a process for producing a polyblefin composi-
tion with a stable guality which comprises melt-
kneading a polyolefin composition comprising an
inorganic fine powder and polyolefin particles, the
content of the inorganic fine poWder in the composition
20 being 3% by weight or more. The other objects of the:
present invenfion are to provide a process for
producing a composition for polyolefin film which
comprises melt-kneading a polyolefin composition
containing 3% by weight or more of an inorganic fine
25 = powder to prepare a masterbatch of an antibloéking
ageht, mixing the mastérbatch into polyolefin, and

melt-kneading the resulting mixture, said composition



I norgani ¢ fine powder and polyolefin particles, the

co

ntent of the

i norganic fine powder in the conposition 20 bei ng 3% by wei ght or nore.
The ot her objects of the present invention are to provide a process
for produci ng a conposition for polyolefin filmwhich
mel t - kneadi ng a pol yol efin conmposition ~ 5 ~containing 3% by wei ght or
more of an inorganic fine 25 powder to prepare a masterbatch of an

anti bl ocking for figbmtheimgiecgpablenaftgivinghpohyolebinoféimnhaydug

mel t-kneading the resulting m xture, said conposition

conpri ses

-5- % for fg99f IRPPRATEREGI cLHANGPATARCY ol hboeking rerintenng and

good appear ance, transparengz, bl ocki ng resi stance and
resi stance, an®®fERYFhFeRis
t hese properties to

scrat ch

SResand ko ProvidenarPragefgl £95al anced
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| yol ef ] 5 [ . Th
to the_present’Wﬂ?ﬁﬂgﬁﬁxgmgiifha}?ﬁﬁ%é:gﬂ%?%vPﬁgaeﬁtb?ﬁCBQSP?3§bﬁggaﬂcing a

pol yol efin

nposi tion which conprises the steps of:

(a)

. £O
m Xi ng 97-;%@665L§%1ght of polyolefin parti- 10 cles (1) having an

average particle dianetegm@£§§qag@gk%%%g %ée£ﬁén%£§geﬁeniﬁbg

I anet er

wei ght or nore of fine parti avi ng

o
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average particle diamet of 1.0-4. err an appa

of 0.25-0.50 g/ddtigtdition fWHitR conpricednthe stepébof:
the m xture (said polyolefin '

ensity
mel t - kneadi ng

(a) mixing 97-75% by weight of polyolefin parti-

10 cles (I) having an average particle diameter of 50-500

pm and containing 10% by weight or more of fine parti-

cles having a diameter of 100 um or less with 3-25% by

weight of an inorganic fine powder (II) having an

average particle diameter of 1.0-4.0 um and an apparent

15 density of 0.25-0.50 g/cm® to form a mixture and

(b) melt-kneading the mixture (said polyolefin

composition being hereinafter sometimes referred to as

"masterbatch composition").

Further, according to the present invention,

20 there is provided a process for producing a composition

for polyolefin film which comprises the steps of:

(c) mixing 0.1-10 parts by weight of the master-

batch composition obtained by the aforesaid process

‘with 100 parts by weight of a polyolefin (III) to form

25 - a precursor mixture and

(d) melt-kneading the precursor mixture.

Further, according to the present invention,

there is provided a process for imparting well-balanced



conposition being hereinafter sonetines referred to as "mast er bat ch
conposition"). Further, according to the present invention,
20 there.is provided a process for producing a conposition for

pol yol efin fil mwhich conprises the steps of: (c) m xi ng 0.1-10
parts by weight of the master- bat chgcanposi ti on obtai ned by the

af oresai d process with 100 parts by weight of a polyolefin (Ill) to
form 25 a prappeavancexttranspdrency, bdpcking mrektisitansed amd he
precursor m xture. Further, according to the present

i nventi on, scrateh respsbendedta prdyedeffior fiidpar whighwelomphslsasced

- 6- appearance, transparency, bl ocking resistance and scratch
resi stance to pbR§oPEEPA PEEmM which conpri ses the steps of: :
(e) using the conposition for polyolefin film .oht.ai neq aforesaid
process for thel!eparatiBHLBE the 89 §P§6FéPPanFIRP§Y°1e in film  Tpe
present inventian is described in detail el ow. . TAlI LED
DESCRI PTI 08 OF SPEAFRRENATOREE24d Process f°roﬁgeaEﬁsBPr8F’-PHe° r esent

i nvention relagﬁ?ggolefiﬁoffl rocess of producing a masterbatch conposition

whi ch conpri se mXxi'ng polyolefin particles (I)

The present invention is described in detail

below.

'DETAILED DESCRIPTION OF THE INVENTION
10 One aspect of the present invention relates
to a process of éroducing a masterbatch composition'
whiéh comprises (a) mixing polyolefin particles (I)
having an'average particle diameter and a fine particle
content respectively in a specified range with an
15 inorganic fine powder (II) having an average particle
‘diameter and an apparent density respectively in a
specified range, in a specified proportion, and (b)
melt-kneading the resulting mixture.
. The polyolefin particles (I) used in the
20 aforesaid process are particles of a polyolefin, such
as polypropylene and polyethylene, which have an
average particle diameter of 50-500 um and contain 10%
by weight or more of fine particles having a diameter
of 100 um or leés. When the average particle diameter
25 ' of the polyolefin particles is more than 500 pm, the.
- dispersion of the inorganic fine powder in the composi-

tion is poor even when the procedure of the process of



havi ng an average particle diameter and a fine particle cont ent

respectively in a specified range with an 15 I norganic fine powder (I11)
havi ng an average particle ~ diameter and an apparent density :
respectively in a -~ specified range, in a specified proportion, and (b)
mel t - kneading the resulting m xture. -7 - The polyolefin

particles (1) used in the 20 af oresaid process are particles of a

pol yol ef i n, sudithe presegst piciwentoinn eiwe ol guedd ptdmyd etice objjetthafie an
average particle diameter of 50-500 [err]m and contain 10% by wei ght
or nore of findheapnedent Hawentionlicamnaetr be achigvdd) [Rolyoiefihess.
When the average particle dianeter 25 of the polyolefin particles is
nore than 500 RaxYiflesdaving an arerags partiele rdiapetrerieficlpsdder in
t he conposi - tion i;ﬁfoor even when the procedure of {he géogess of

- 7- the FHéem0 MY ARY SFRYSE OTIUNRE SR FPSTRATERFLRY inghe
present inyention cannot be achi eved. Pol yol efi articles having an
aver age pa\rgticlpé) Shie i AT tq;e r’t%&rf’%#‘f%‘i r?’fﬁ’ﬁ%"%ﬂs@n roubl es
due to scatteri i |Bﬁ%ﬂ?r o) Q=X e Ji t
expl osi on, and HEh ahlleé1nglensa{rﬁe unsui%cg?gu?rdﬁﬁ%{ﬁ\%s‘fr?ﬁoﬁmm nt.
The pol yol ef i n gl tdchlyRsh d¥ iG] HeAll e N AN VA5 AP %h Pevdisge di ameter
of 70 [err]mto 30 [e;ﬁ):l]m1 T_ﬁﬁe avecrageep ~par ic?‘ged?%_neter %? _ o
pol yol ef i n par igaghtac ndiaictidy o0 70 dek &¥di 360 (BY. NeAsdIrdvardde particle
di anet er distribution wth an apparatus for neasuring parti-cle
particle diameter of polyolefin particles was herein

10 determined by measuring the particle diameter
distribution with an apparatus for measuring particle
size distribution by laser diffraction method.

The polyolefin particles (I) used in the
present invention contain fine particles havihg a

15 diameter of 100 um or less in a proportion of 10% by
weight or more. When the proportion of the aforesaid
fine particles is less than 10% by weight, the
inorganic fine powder is poorly dispersed even when the
procedure of the process of the present invention is

20 followed, and the object of the present invention
cannot be achieved. .The proportion of the fine par-
ticles is preferably 15% by weight or more.

The polyolefin particles (I) are preferablf
those of polyolefins containing propylene monomer

25 unité, particularly preferred being propylene
homopolymers, propylene-ethylene random copolymers,
propylene-a-olefin random copolymers and propylene-

ethylene-a-olefin random terpolymers. Preferred a-



si ze distribution by | aser diffraction nethod. The

pol yolefin particles (1) used in the present invention contain fine
particles having a 15 di aneter of 100 [err]mor less in a proportion of
10% by wei ght or nore. When the proportion of the aforesaid

fine particles is less than 10% by weights 8he ~ - inorganic fine powder
is poarly dispersed even when the procedure of the process of the
present inventi odeifins?2@n thel propylemed-o-vd efiijneotansiont [copolggeets and

i nvention cannot be achi eved. The proportion of the fine par-

ticles i s prefepPippylese-erhydegie—omolafiin random terpolymerghafg®|dol efin
particles (1) are preferably. t hose of pol yol efins containing

propyl ene nononflef3ns hayipg 4540 icambeon ?t&“@f'erﬁaéﬁ“ﬁ'é}]r?g‘léf opyl ene
romorel YIEr S, PLOBLERLChN e SO MBS, soncent 1n e

t hyl - - | d t | Pr.ef -

T oMo L ohet; RoBo1tpRRd A RERRolgaye iRty Harlden e to 108

propyl ene- et hyl Sgigleggh]t' obgl WloidHaE td%‘i:%:\ﬁ?rﬁ tife [c%rﬁderan%ers and

ol efins having 4- rbdn atoms, particular preferr el ng

butene-1. Ethyl gaeps? @%/b&etf@&agyﬁ ranied YFE o AYh Iy RRADGIY S more

preferably ranges up to 10% wei ght, and a-olefins contents in the
copol ymers and preferh®lgolEytRi 150tef @580y wigd.up to 35% by wei ght,

nor e preferably from 15 to 35% by wei ght.
The inorganic fine powder (II) used in the
10 present invention has an average particle diameter of
1.0-4.0 pm, preferably 1.5-4.0 um, and an apparent
density of 0.25-0.50 g/cm®, preferably 0.25-0.45 g/cm’.
When, in a masterbatch composition comprising
polyolefin particles (I) and an inorganic fine powder
15 (IT), the averagé particle diameter of the inorganic
fine powder (II) is less than 1.0 um, the film obtained
- from the composition for polyolefin film prepared by
using the masterbatch composition (the film being
hereinafter sometimes abbreviated as "said film") is -
20 unsatisfactory in blocking_resistance, when the
average diameter is more than 4.0 um, on the other
hand, the appearance and transparency of said film tend
to be poor. When the apparent density of the inorganié
fine powder (II) is less than 0.25 g/cm®, the appear-
25 ance of said film tends to be poor; whereas when the
apparent dénsity is more than 0.50 g/cm3®, the scratch
resistance of said.film-tends to be poor.

The inorganic fine powder (II)'may be, for



The inorganic fine powder (I1) used in the 10 present invention has an
aver age particle dianeter of 1.0-4.0 [err]m preferably 1.5-4.0
[err]m and an apparent density of 0.25-0.50 g/cnferr], preferably
0.25-0.45 g/cnferr]. ' When, in a masterbatch conmposition
conpri sing pol yol efin particles (13 @and an inorganic fine powder 15
(1), sthe average particle dianeter of the inorganic fine powder (I11)
is | ess than 1ekampld,mfire gowdemldfisilicon didxide ) helwnimami tion for
pol yolefin film prepared by usi ng the masterbatch conposition (the
fil mdeing silligadienafaadicismmmarhonatishrand maghesiumpxidel ni') is 20
unsatisfactory in blocking resistance. When the . average dianeter is
nore than 4.0 FPaeferaldy meedtifsilicon whipgidehapingramaverrge
transparency of said filmtend to be poor.. \Wien the apparent density
of the inorganParticle diameramat (443-4 D |HR andAn @@@%@H%Wﬂtme

appear- 2 anc f.said fi)mstends to be poor ; whereas when the

appar ent qgnsi lo& ?)s'%r%r%e‘ﬁ%naﬁz‘@‘ 350 g/cnferr], the scratch _ resistance
?]Ic | )Salrrgyf Iblam ]'Egpds to be e’ 'amount of _the inorg-I;Pneicl: nf){r?%%gwéépegggﬁgle;
fine pouder of joi 4o GypYidiem @ Hiidd By the FldfAoute! G Ugarbonat e

and magnesi um oxi de _ [ y used 1S I con € having an
$S7 82 oo, PR et i 6 i et st Y
powder (I1) (II). When the amount of the inorganic fine powder
10 (ITI) in the masterbatch coﬁposition is less than 3% by
weight, a large amount of the composition must be added
in producing a composition for polyolefin film accord-
ing to the other aspect of the present invention
described later in order that the film obtained from
15 the composition thus produced may exhibit a fully
satisfactory blocking resistance; this is disadvan-
tageous in point of cost. When the amount of the
inorganic fine powder fII) is more than 25% by wight,
the productivity of the masterbatch composition is
20 greatly deteriorated. From the viewpoints of the
dispersibility of the inorganic fine powder (II) in the
masterbatch composition and the productivity of the
masterbatch composition, the amount of the inorganic
- fine powder (IIS is preferably 4-20% by weight based on
25 the total amount of the polyolefin pérticles (I) and
‘the inorganic fine powder (II).
Inorgénic fine powder (II) preferably used is

- silicon dioxide powder having an average particle



1s 3-25% by wei ght based on the total anount of the pol yol efin
particles (1) and the inorganic fine powder (1'l). Wien the anount of
the inorganic fine powder 10 - (I1) in the masterbatch conposition is |ess
t han 3% by wei ght, a large anount of the conposition nust be added

I n produci ng a conposition for polyol ef4 ngfid maccord- ing to the

ot her. aspect of the present invention described later in order that
the film obt aidicundtren ofl 51 . 5+4€0 campand t annappasept odensiltyapfelhzbi-t a
fuIIy ' satisfactory bl ocking resistance; this is disadvan-

t ageous in p0|01-t4i)f9&5¥ bheenmq\mtamﬁneqﬁ tchde added keipgi c fine
powder (l11) is nore than 25% by wi the productivity of the
mast er bat ch c@fREerably 4-209 ngvemhp based | onathe. totadnamaunyi efpoi nt s

of the dlsperS|b|I|ty of the |nor?an|c fine powder SII) in the
mast er bat ch cIRDH B P (PRI HIOHRR { @)t?n%ftbﬁelnorga #EsfdPBat ch

conpositiqgn, the of the inorganic - fine powder (I1) is
preferabl y 4- R 4%Fviibht based on 25 the total armount of the

pol yol efin particles (1) e

| norgani c fine powder (“P%Qpre %ﬁ%ﬁ%y E%%dﬁggp6£e£iﬂ P??ggﬁiﬁ kiAe pomder
havi ng an aver t{ 10 -

di aneter of 1.5-4. tg‘?%er‘h} %%c afnl%ep crng%erd ?ty %fb% %gfected bg

g/ cnB, the anuigivdheisedl t:ﬁéaﬁ‘o&éj@%’lﬁ)@' Amixer, €!§f¢rehy14r70% by

wei ght based on the total anount of
Super-mixer, Henschel mixer, screw blender, ribbon

10 blender, and the like. Particularly preferred methods
‘are those by the use of a mixer having a rotor.from the
viewpoint of dispersibility of the inorganic fine
powder (II) in the composition. In using a mixer
having a rotor (for example, Super-mixer and Henschel

15 mixer), the peripheral speed at the rotor tip is
preferably at least 5 m/sec to attain a good dispersion
ef the inorganic fine powder (II) in the composition.

| The method of melt;kneading is not particu-
larly limited so long as melt-kneading is conducted at

20 a temperature not lower than the melting point of the
polyolefin particles by the use_of, for example, a
melt-extruder,'a Banbury mixer or the like but, from
the viewpoint of productivity of the masterbatch com-
position, the use of melt-extruder is preferred, and

25 the use of a multi-screw extruder provided with two or
more screws being particularly preferred to attain
stable production.

The process for producing the masterbatch



t he polyolefin-particles (I') and the inorganic fine 5 powder (11).

The m xi ng of the polyolefin particles (1) and the inorganic fine
powder (11) may be effected by conventional methods using a m xer,
e.g., tunbler, Super - m xer, Henschel m xer, screw blender, ribbon 10
bl ender, and the like. Particularly prefgerced nethods are those by
the -use of a m xer having a rotor fromthe Vi ewpoi nt of
dlsper5|b|I|tyomposhﬁlpnoag@nmdlhgn¢o the prewdert (Invertidn anesost tion.
In using a mxer having a rotor (for exanple, Super-m xer and
Hensthel 15 POREibBLP tohebsainphe polygiedimicoanpesidtiom Whidks con-
preferably at |east 5 nisec to attain a good dispersion of the

i nor gani ¢ flnEabBﬁdéﬁ &PPFgﬁﬁthél@GWF@yﬂﬁrbﬁn a high concentramieonret hod
of nelt- kneadlng .S not larly limted so | ong as

mel t - kneadi ng®f' &Bnﬁunga ﬁFa%?0°f LispRrSion,: o The maskar t he |
mel ting p§| ntc8{n¥>ﬁgftion fp%hgo %:‘e|§§P gﬁtnt"'%g%f‘i by the use Ofarl; %rnciaﬁgrrpl e, |

a | t-ex anbury

f t 0S| e use
of ‘ol ¢ mexf | BeBavei, iky B SHECHBBLELRR 1110 oger AR Wi, dA1F, 52
provi ded W thaddPt®%e selectBHCFEEMCVENYENEIORAN! kcukéa'&nEfg&SFfed to

attain st abl e producti on. rocess produ0|ng
the masterbatddnts, neutralizin§OHBeAtL,ONuBeeehAtBy hAtliBeaRiesent

i nvention makes it
agents, etc.
10 In the next place, the process for producing
a ¢ompositién for polyolefin film according to the
- other aspect of the present invehtion is described
below.

The process for producing a composition for

15 polyolefin film of the present invention comprises the
steps of (c) mixing 0.1-10 parts by weight of the
masterbatch compositipn obtained by the process
described above with 100 parts bf weight of polyolefin
particles (III) to form a precursor mixture and (d)

20 melt-kneading the precursor mixture.

The polyolefin particles (III) used are
powders, pellets or a mixture of powders and pellets of
polyolefins which contain as monomer units, for
example, propylene or ethylene. Particularly preferred

25  are propylene homopolymers, pPropylene-ethylene random
éopolymers, propylene-a-olefin random'copolymers and
propylene-ethylene-a-olefin random terpolymers. The a~

olefins in the propylene-a-olefin random copolymers and



possible to obtain a polyolefin conposition which con- tains as

I norganic fine powder in a high concentration “and in a good state of
di spersion. The nasterbatch 5 conposi tion of the present invention, if
“necessary and desired, may be incorporated with at |east one kind of
additive selected fromconventionally userl2anti oxi - dant s, :
neutyal i zing agents, lubricants, antistatic . agents, etc. 10

In the next . pIprepylbnepebhyienéea-pﬂeadnlmgndom texpodymesist iaxe f or

pol yolefin filmaccording to the ot her aspect of the present
invention is desefesably thoseehawang 4-10 carbon atoms,peogess for
producing a conp05|t|on for polyolefin filmof the present invention
~conprises the uteneggepgegpepgylw1kpﬁgng 1. apdp4rmethylpengenestl .t he
mast er bat ch co 05|t| 15ﬁ%alned y.the escribed above with

100 parts by yreperl is Pa%& FP@PE%Y(PFF%eFEeporn1a precursor

?Létggfygﬁgffﬁﬁp%Y?? O%Féﬁﬁagég §P§°B°i§%5%§&8893 eﬁ@ﬂ%&ﬁ?ﬁﬁ' a mxture

of powders anggféféféﬁl ranges H?h ?e %ngzrgkggpﬁon%ﬁhn %l@&ﬁ?ﬂ?r uh'ts

for- exa propyl éne-or e |y preferre
propyl ene honoggh¥&RES lﬁreﬂ¥|8860§&ﬂ¥k§nﬁnaaegggblymersc%&%&E@%ﬁiy

propyl ene-[err]-ol efin random copol yners and
propyl ene- et hytghgeb eap] t8! 85&Nb yaﬁeﬂghterﬁakéngkéferzbay{Q&ﬁh—15 to
olefins in the propyl ene-a-ol efin random copol yners and

35% by weight.

10 - In the case wheie the polyolefin (III) is
polypropylene; the process of the preéent invention can
favorably be applied even to a powdery polypropylene
which is obtained by a high activity solid catalyst
comprising, foi example, titanium, magnesium, a halogen

15 and an electron donor as essential components and which
has an average particle diameter of 500-1300 um, |
preferably 600-1200 ym and contains not more than 10%
by weight of fine particles having a diameter of 300 ﬁm
or less. Previous methods give a poor dispersion of

20 inorganic fine powder in such polypropylene powder;

The content of the inorganic fine powder in
‘the composition for polyolefin film is preferably 0.05-
1% by weight, more preferably 0.1-0.5% by weight, from
the viewpoints of the blocking résistance of the film

25 obtained and the dispersibility of the inorganic fine
powder in the compositibn. The mixing proportlon of
the masterbatch composition to the polyolefin (III) is

0.1-10 parts by weight, preferably 0.3-5 parts by



- 12 - propyl ene-et hyl ene-[err] - ol efin random terpol yners are

preferably those having 4-10 carbon atons, e.g. but ene- 1, pentene- 1
hexene-1 and 4- et hyl pent ene-1, anong whi ch butene-1 is ‘particularly
preferred. 5 Et hyl ene content in the copolynmers and terpol yners
preferably ranges up to 10% by wei ght,-apsgl Lerr]-olefins . contents in
t he gopol yners and terpolyners preferably ranges up to 35% by wei ght,
nore preferabwgightnof5the composiﬁ%bhyru&aghwe td0100 parts by I n the case
where the polyolefin (I'll) is pol ypropyl ene, the process of the
present invenvebghtapf the ppidyoleflip WEIZPpl | Bhenyvihet aboveswdery

pol ypropyl ene which is obtained by a high activity solid catalyst
conpri sing, f%@nEﬁﬁﬂﬁﬁePrPPPﬁﬁigﬁlOﬁaéhesméﬁﬁeﬁbhﬁpbgéﬁmppsltl&wdlan

el ectron dono as e sené i conponents and wh has an average
particle d|a eef B an SBBrFePY]W?lght' tBPeFQP&SP§ edotheodnoxi~ | m and

cont ai ns 510'[ nore t

Gi amet or i SIS FiAp Bowdeg, 1pobee” sﬁgbp%&g%%?ﬁ@%&bﬁvgis?“' ng a.
di spersi on of 1%:& cahHS{:gEQii &i@ﬁlﬂv\gﬂgr abgvgu&engﬁg}@ i n%él F%Gio%%\#ger'

The content o I'norgani ¢ fine

-pol yolefin f'iﬂ&'ﬁlfﬁeéﬁféfﬁ¥dofﬁém the co P%Q%Fgghggg Oggg%lgreferably

0.1-0.5% by weight, from e Vi ewpoln I ng resistance of

the film 25 fa@bbayned BIEckifgdienesshAtslt Yorf thaeoltneﬁsgﬁaha flgne
powder in the conposition. The m xing proportion of he nast er bat ch

conposi tion tpréperpbdyobefnoré! thani $0 partsOb¥k- &algnttSSbulwaugahp
preferably 0.3-5 parts by
10 tageous in cost.

The method for mixing the masterbatch
composition with the pdlyolefin (III) is not particu-
larly limited so long as it ensures uniform dispersion
of the masterbatch composition in the polyolefin. It

15 may be a conventional method by the use of a mixer as a
tumbler, Super-mixer, Henschel mixer, screw blender and
ribbon blender. Particularly preferred methods are
those by the use of a mixer having a rotor. 1In using a
mixer having a rotor (for example, Super-mixer and

20 Henschel mixer), the peripheral speed at the rotor tip
is preferably at least 5 m/sec.

The composition for polyolefin film of the
present invention, if necessary and desired, may be
incorporated with conventional additives, e.g.,

25 - antioxidants, neutralizing agents, lub;icants, and
antistatic agents.

The composition for polyolefin film obtained

by the process described above, particularly composi-



- 13 - wei ght of the conposition relative to 100 parts by

wei ght of the polyolefin (111). Wen the above- nment i oned proportion
of the masterbatch conposition is | ess than 0.1 part by weight, the
content of the inor- 5 ganic fine powder in the conposition for

pol yol efin filmcannot fall withis 1f4e-above-nentioned range, and
the fi.l mobtained fromthe conposition is unsatis- factory in- '

bl ocki ng resi sthons. f6r pbdyprbeyleaedfidm, can favpaakilyn bef used fidmn 10
parts by weight is disadvan- 10 t ageous in cost. The
met hod for m xprgdugéngaprdybdefin filmscbyppsocesses donvientiginadlafin
(I'11) is-not particu- larly limted so long as it ensures uniform

di spersion “seﬁflﬂhEhﬁaéﬂéﬂﬁﬁFUh @9ﬁp6§ﬁmpéﬁ:|WQM@EQ@ﬂﬁﬁﬁkﬂﬂlﬂ It 15
may be a conventional nethod 8 use of a m xe t.unbl er,
Super - mi xer, HRRSEtREFCHi 28 T &Feﬁﬂﬁmeﬁﬁ$F“§ﬁ&n and’ ﬁqqﬁ&ﬁ¥lﬁléﬂﬂ
Particularly preferred nethods are t hose by the use of a nlxer havi ng
a rotor. In us ér TOn - i xer having a rotor (for exanple, Super-m xer

gpgfeggblngPsfgthngxﬁ;ghetggeggnkp gvgntig%Tﬁ? eﬁ%@%sﬁg}% bpﬁptﬁblyolefln
ncor por at ed WPTRARSRyERrRar Badr FUBGSRETAI0R, BAGLERALER, IR P
neutralizing agrdt§aniebEifdnpéwddbdwhich cal give! fG188c@keellent in

the balance of transparency, blocking resistance and

10 scratch resistance while retaining good film appearance

inherent to polyolefin film, particularly to polypro-

pylene film, by using polyoléfin particles and by

resorting neither to SPecial mixing methods nor to

joint use of such a specific dispersant as an aliphatic

15 acid salt.

EXAMPLES

The present invention is described in detail
below with reference to Examples, but the invention is
in no way limited thereby.

20 The test items in the Detailed Description of
the Invention and Examples were examined by the
following methods.

(1) Melt flow rate (MFR)

| The MFR was determined according to JIS
25  K7210, condition 14.

(2) Ethylene content and buténe-l content

Ethylene content: This was determined by IR



The conposition for polyolefin film obtained by the process descri bed
above, particularly conposi - : - 14 -
tions for polypropylene film .can favorably be used for - produci ng

pol yolefin filnms by processes conventionally - used in the industry,

- for exanple, nelt-extrusion : procesds®s -as T-die filmextrusion and
tubular film 5 extrusion. ) The present invention nmakes it
possible to spectrometrysaabbydingi b thecmethadi desgmibedbdnch of

i norgani c fine powder which can give filns excellent in t he bal ance
of &ranspar endiandpeckief Pelymernndralysis1(pubiishedhbycdsakumae whil e
retaining good fil mappearance i nherent to_polyolefin film
particul arly tSheesRprbd85), pP.pIPéncParpgraph OégngaﬁépvopéPPﬂYHGFticles
and by resorting neither Lo speci al m xing nmethods nor to j oi nt
use of such a specific d?giﬁﬁ§é_t°%£tﬁﬂtéli 1givas determined py IR
EXAMPLES Th resent .inyvention is_described in detai
belom/mﬁté|%ﬁ%¥%ﬁ&£?T%Ff&aﬁﬁ$ S, %uf°¥¥%w+ﬂgeﬁgP3ﬁl?g‘ in no way

L}nited t?ﬁ;eP%Venf?on é% N %3%|%§35%§§tg§%§1 eﬁnﬁsagﬁgEt9k5edngFg&;g;ion
”EthOdS-. (3) Average particle diameter of polyolefin particles
This was determined from the weight distribu-
tidn of particle size obtained'with an apparatus for
10 measuring particle size distribution by laser diffrac-
tion method (HELOS-E/LA, mfd. by JEOL Ltd.) and
expressed in terms of median diameter.
(4) Average particle diameter of inorganic fine powder
This was determined from the weight distribu-
15 tion of particle size measured with Coulter Counter
multi-sizer and expressed in terms of médian diameter.
- (5) Apparent density of inorganic fine powder

This was determined according to the method

described in JIS K6220, paragraph 6.8.

20 . Film properties:
(6) Appearance
Film samples were visually inspected to
observe fish eyes (FE) having a diameter of 200 pm or
more. Samples wherein the number of FE is less than 10
25 per 1000 cm® of film area were rated as "good" and
those wherein the number is more than 20 were rated aé

"poor". Samples wherein the number of FE is in the



(1) Melt flow rate (MFR) The MFR was det ernmi ned according

to JIS 25 - K7210, condition 14. ~ (2) Ethylene content and butene-1
~content Et hyl ene content: This was determned by IR o
spectronmetry according to the nethod described in .. Handbook of Pol ymer
Anal ysi s (published by Asakura Shet 26, -1985), p. 256, paragraph (i)
random copol yner. Butene-1 content: This was dgtern1ned by
IR 5 spect F8Rge i phauthd 0-20 wsiney imapeadted for small fish epesene- 1
content (Wm.% = 1.208K 767 (3) Average particle diameter of -

pol yol efi n par PA¥ARg a diameter of abpyts 104 Wit &nd e fsamplem wei ght

“distribu- s tion of rti.cle size obtained with an apparatus qu 10

neasuri ng partpg?gegi%E%ﬁ%ﬁfﬁb@ﬁQ§%HﬁFI@iﬁﬁ'qﬂqqq%ﬁﬁ nearly igepdiet hod
(HELCS—E/LAl.an. byagEQ Ltd.) and expressed in terns of median
di aneter. 84) gverage particle dianeter of inorganic fine powder

This was dstermned fromte Vel0Bordsihibiddt acchiasdd ¥b GrdHFfLe Size

measured with Coul ter Counter mul ti-sizer pre Y ns of

nedi an di anetegg) Block®hg/RRai8*andeNsity of inorganic fine powder
Thi s was deterﬁi%ed according to the nethod described in JI'S K6220,

~ par agraph 6. 8. 20  Frive phees! b¥Sa film sample 225 mm by 50 mm
in dimension were placed one upon the other, and a
region of 100 mm by 50 mm of the sheets were

10 conditioned under a load of '40 g/cm? at 60°C for 3

 hours. Then the conditioned sheets were allowed to
stand in én atmosphere of 23°C and 50% humidity for at
least 30 minutes. Thereafter the sheets were subjected
to a peeling test by use of a blocking tester (mfd. by

15 .Shimadzu Corp.) at a loading rate of-20 g/min to
determine the force necessary for peeling apart the
sample sheets. A smaller value of the force means a
better blocking resistance.

(9) Scratch resistance

20 Film sheets allowed to stand at 23°C for 1
day after film preparation were used as the sample.
Two film sheets were placed one upon the other. One
film of the sheets was'figed onto a shaker through a
soft material which would not injure the film such that

25 the film might develop neithér slack nor wrinkles, the
film being attached onto the soft material between the
film and the shaker (this film sheéet being referred to

as film A). The other film sheet (film B) was fixed to



(6) Appéarance Fi | m sanpl es were visualfy I nspected to

observe fish eyes (FE) having a dianeter of 200 [err]m or nor e.
Sampl es wherein the nunber of FE is less than 10 25 per 1000 cnferr] of
filmarea were rated as "good" and t hose wherein the nunber is nore
than 20 were rated as "poor". Sanpl 83 wherein the nunber of FEis in
t he - 16 - range of about 10-20
wer e "i nspect ed af metadalpipe S(ffle% bar) suglyvithpta twankergiwrdimalit 100 pm
and the sanpl es judged usable in practice were rated as "nearly

good: . (Pndgaof the film B mightrhe ffxedidie rtthetAmR @etRhg to JI s
K7105. ' (8) Bl ockin res t ance ets of a film
sanpl e 225 mm wm%ﬂ the m Rars &f e DR & %'}I@'%E‘b% the ot her,

32(3(3? a Ioadrg IO 1(}%]}@1%’ Sy Qf the ?}’eatslhﬁolgrl%y al'h%’g J?%‘Iétloned

and 509 huft i ?ﬁi’?’e%%t%h%lle%%‘t q%h%%?ar"%*f‘fe's RSOl T TR
subj ect ed adth 1:% ng ﬁrﬁtorn%b L%Feg?;rﬁﬁ)ﬁﬁ@@ir&b tﬁ{e (Righ1dy 15

Shi madzu Corp.) at a nto termne the force
necessary for paeld o %tfﬂlfﬂe:s in cOAHUE wi@flthe Aaﬁ@ilﬁdyaéﬂe of the
force neans a better bl ocking resistance.

the film A, and the two film sheets were made to rub
each other at an amplitude of 40 mm and a shaking

10 frequency of 120/min for 1 mlnute. The hazes of film A
before and after the rubbing were determlned according
to JIS K7105, and the difference between before and
after, which was referred to as A haze, was used as the
measure of the scratch resistance of the film. A

15 smaller value pf A haze means a better scratch
resistance.

A Haze = (haze after rubbing) -

(haze before rubbing)

20 Example 1
To 100 parts by weight of a mixture consist-
"ing of 95 parts by weight of a propylene—ethylene -
copolymer powder (abbreviated as PP-1, ethylene content
4.5% by weight, melt flow rate 8.0 g/10 min.) having an
25 average particle diameter of 180 um and containing 32%
by weight of fine particles 100 ym or less in diameter,
used as the polyolefin particles (I), and 5.0 parts by

weight of Syloid 55 (silicon dioxide powder, mfd. by



(9) Scratch resistance - 20 Fil msheets allowed to stand at
23[err]C for 1 day after filmpreparation were used as the sanple.
Two filmsheets were placed one upon the other. One filmof the
sheets was fixed onto a shaker through a soft material which would
not injure the filmsuch that 25 the-fig m m ght devel op neither sl ack
nor wrinkles, the filmbeing attached onto the soft naterial between
t he fil nFand Pavidagrektd: hi sverragespestibdendinektered .70 um, as
filmA). The other filmsheet (film B) was fixed to ] _

- 17 - PPRREPND; Pengiryel- Barsi/gmc , tmdtm theginoriganic ends
of the filmB ht be fixed_to the sane pi pe and the m ddle
part of the fI£1 H?Uﬂ?rbéIFh' was a@@ﬁgaetlﬁnPﬁthbYuH§é9h§|@é of the

d, th I
AR * e SyoL BRSBTS W
L 10 1AREL SO A8 20T gl e, At o
m and @ shak|ggeed s, RgARY Phold0)nipl o A Y o FHERARGE-"

filmA before and after t
to JI'S K7105, aekrided OEKFfSEGRCE eﬁiﬂeseréﬁfaﬁgraaer of 20%upChor@h! ch was

referred to as [err] haze, was used as th measuUre”of 'the scratch
resi stance of di&métérn(ﬂypéEQDZSHQJ|ﬁfdvabyeT@§o[séikthéEsHEﬁﬂ§hé bet t er

scratch resi stance.

Ltd.) at 220°C to obtain pellets (i.e., masterbatch).

10 Then, 2.0 parts by weight of the pellets were mixed
with 100 parts of Sumitomo Noblen FM321 (a propylene-
ethylene copolymer, eﬁhylene content 3.7% by weight,
melt flow rate 7.2 g/10 m; containing as additives 0.08
part by weight of érucic amide: a lubricant, and 0.1

15 part by weight.oflSyloid 244: an inorganic fine
powder), used as the polyolefin (III). The resulting
mixture was melt-extruded through a T die extruder of
50 mm bore diameter at a dié temperature of 250°C, and
cooled by a cooling roll having a surface temperature

20 of 30°C to obtain a monolayer film 30 um in thickness.
The properties of the film thus obtainea are shown in
Table 2. The film had good appearance, haze, blocking
‘resistance and scratch resistance.

The properties of film separately prepared

25 from Sumitomo Noblen FM321 alone were as follows.

Appearance - Good

Haze | . 0.9%



[err] Haze = (haze after rubbing) - . - ~ (haze

bef ore rubbi ng) 20 Exampl e 1 _ ' To 100. parts by wei ght of
a mxture consist- ing of 95 parts by weight of a propyl ene-ethyl ene
copol ymer powder (abbreviated as PP-1, ethyl ene content 4.5% by .
weight, nmelt flowrate 8.0 g/10 mn.) havigeg-an 25 average particle

di aneter of 180 [err]m and containing 32% by weight of fine particles
100 [err]mor less in di &mceking resiskantes the pol yol e90ngpnro0i ches (1), -
and 5.0 parts by - wei ght of Syloid 55 (silicon dioxide powder, nfd. by
- 18 - Fuji Davi dfsiratch resistapcearticle di anetki2®.7 [err]m
apparent density 0.33 g/cnferr]), used as the inorganic fi ne powder
(I'1), was added 0.15 part by wei ght of | rganox 1010 (nfd. by

C ba- Gei gy Ltdg%; gﬁhresultlng 5 m xture was bl ended in a 20-[err]
Super-m xer (p speed at the bl ade (rotor) tip: 8 msec) and
t hen nel t- extrudqulhrou h_a tmhﬁ*screm/ext uder. of 20 nntbore

di aneter (type 2D25-S S P To S CHRITSAB Kkl plh 1 Y39,y at 5

220 C I T t

wei ([jﬁt r]of tg(r)reo?)le?l et sﬁwee?e& 5 é%‘at @%ﬁé}ﬁ.%—et i @Lﬁﬁf’gﬁ%}?%bfeny
21 I b

FMB21 (a prODYb%Qﬁ'er ethylidhd BRI byl nggqrtg g%‘ttgm&vol/%ga

wei ght , flow1rate 7.2 g/10 m cont i'ves
8.2 g/10 min) having an average particle diameter of

250 um and containing 16% by weight of fine particles
100 um or less in diameter was used as the polyolefin -
10 particles (I). The properties of the film obtained are

shown in Table 2.

Examplé 3
The same procedure as in Example 1 was

repeated except that undersize particles (average

15 partiole diameter: 75 um, the content of fine particles
100 um or less in diameter: 58% by weight) obtained by
screening the copolymer PP-1 used in Example 1 through
a JIS standard sieve having a sieve opening of 350 um
was used as the polyolefin particles (I). The proper-

20 ties of the film obtained are shown in Table 2.

‘Comparative Example 1

The same procedure as in Example 1 was
repeated except that a powdery propylene-ethylene
copolymer (ethylené content 3.7% by weight, melt flow

25 rate 5.7 g/10 min) having an average particle diameter



part by weight of erucic amde: a lubricant, and 0.1 15 part by wei ght
of Syloid 244: an inorganic fine powder), used as the polyol efin’
(11'1). The resulting m xture was nelt-extruded through a T die

ext ruder of 50 nm bore dianeter at a die tenperature of. 250[ err] C,
and cooled by a cooling roll having ggsurface tenperature 20 of
30[err]C to obtain a nonolayer film30 [err]min thickness. The

properties of tb€ B30mMuhuadokbaitadaiage 28h oy welght of TFahle partildd | m
had good appearance, haze, bl ocking resi stance and scratch

resi st ance. 100 um or lesShdénprddpmettiess (thef idomtemrardt dinepr epared 25
from Sum tono Nobl en FMB21 al one were as foll ows. ,
Appear ance particles 300 um @Grodess in diameter bding 35% by

0. 9%
Bl ocki ng resi st¥pégh) was used a§0t§P1@91NPF@¢FP particles (I). & atch
resi stance The same

procedure a% |nPE?BﬁﬁFée§ RéstheSfllPeﬂgﬁﬁéﬂeéxééﬁtspﬁ?? dn Table 2.
propyl ene- et hyl

Y ow s ThE G2BBoYHE0R of inRRURGHC| SURG BALASRNLE nd Phun wis 3
250 [orr]m and 53kaLAhGel Y Be S O 841K REWRIEER Finy, £ms MR LerTTm

or less in dia er was used as t | es (|

properties of tﬂ&dfblﬁbBQthﬂﬁgrahEe.

Example 4 _

10 A mixtuie consisting qf 90% by weight of
polyolefin particles (I) and 10% by weight of inorganic
fine powder was prepared by using the copolymer PP-1
used in Example 1 as the polyolefin particles (I) and
Syloid 55 (silicon dioxide powder, mfd. by Fuji

15 Davidson Ltd.) as the'inorganic fine powder. To 100
parts by weight df the mixture was added 0.15 part by
weight of Irganox 1010 (mfd. by Ciba-Geigy Ltd.) and
blended in a 500-¢ Super-mixer (peripheral speed at
blade tip_25 m/sec). The resulting blend was melt-

20 extruded through a twin screw extruder (PCM 83, mfd. by
Tkegai Corp.) at 230°C to obtain pellets of a master-
batch composition. To 100 parts by weight of a mixture
consisting of 2.0 parts by weight of the pellets and
100 parts by weight of a powdery propylene-ethylene-

25 butene-1 terpolymer (ethylene content 1.0% by weight,
butene-1 content 9.5% by weight, melt flow rate 6.5

g/10 min) as polyolefin (III) were added 0.05 part by



shown in Table 2. Exampl e 3 ' The sanme procedure as

I n Exanple 1 was repeat.ed except that undersize particles (average

15 particle dianeter: 75 [err]m the content of fine particles 100
[err]mor less in dianeter: 58% by wei ght) obtained by screenlng t he
copol ymer PP-1 used in Exanple 1 through- 21 - a JI'S standard sieve havi ng
a sieye opening of 350 [err]m was used as. the polyolefin particles
(1). The properweight ofi ealefiufhetkarmtelt ®i.12epaxte yhewight bl e 2.
Conpar ative Exanple 1 The sane procedure as in Exanple 1
was - repeaﬂl;gamweépmhdtﬂfd p b EipapGedgye Addet)hinshd . 08 partodey yner
(et hyl ene content 3. 7@6by weight, melt flow 25 rate 5.7 %/10 m n) havi ng
an aver age partWEFE hy gfeeEncic amide, and blended in a 20 Super- 20 -

f 330 t 2%, b h f | 100
?err]n1£$r[Lg;aﬂgx§22ﬁ§%gthF c%ﬁgg 03 %ﬂPﬂépe gertlc = Dies T [err]m
| t 0,0 | yol ef
partictes (7) - FReu1BEng g8 Zlesofﬂeﬁﬁe%d% e & B Tabl e
2. The d é?ﬁéi?ogc% LAt 8 BINIE o omﬁlgl" M3ks. By PO

and resultantly ope many poor
appear ance. using the pellets, film was prepared in the same manner

as in Example 1. The properties of the film obtained

are shown in Table 3.

10 Example 5
Pellets 6f a masterbatch composition were

prepared in the same manner as in Example 1 by using
the same polyolefin particles (I) and the same inorg-
anic fine powder (II) as used in Example 1 but changing

15 the proportion of the inorganic fine powder to 20.0% by
weight. Then 0.5 part by weight of the pellets were
mixed with 100 parts by weight of Sumitomo Noblen
FM321, and film was pfepared from the resulting mixture
in the same manner as in Example 1. The properties of

20 the film obtained are shown in Table 3.

Example 6
Pellets of a masterbatch composition were
prepared in the same manner as in Example 1 except that
the inorganic fine powder (II) used was changed to
25 Syloid 57 (silicon dioxide powde:, mfd. By Fuji

Davidson Ltd.) and the mixing proportion thereof was



Exarple 4 10 A rixture consisting of 90% by weight of

pol yolefin particles (I) and 10% by wei ght of inorganic - fi ne powder
was prepared by using the copolyner PP-1 used in Exanple 1 as the :
pol yolefin particles (1) and Syloid 55 (silicon dioxide powder, nfd.
by Fuji 15 Davidson Ltd.) as the inorga@gc fine powder. To 100 :
parts_ by wei ght of the m xture was added 0.15 part by wei ght of

| rganox 1010 (n¢kanggd CtdalGelyybytweighhd Then bl @nperti byawedghite of]
Super - m xer (peripheral speed at © blade tip 25 misec). The resulting

bl end was nel t -thegpellsats yvenet nivedhwithwpf . 8cpawntexbyuweigheCmfs3, nfd.
by I kegai CDLQ@% at 230[err]C to obtain pellets of a naster-

bat ch- conposi t i SHRiGema ichlen FMJ2hei aRd 6ilm wagtprepared fremstheing of
2.0 parts by weight, of the, pellets and 100 parts by weight of a -
powdery propyl e?és‘éjfm%rf@lgt%e lﬁu?@ﬁe‘-”ﬁm?elﬂﬁﬁ?gﬁe?s(é%h?m“@%?&@oﬁt'ent

3110 mn) 2 po REPRETEES o EhGhiin ohBXpih ‘gpe TRown 1R"ABAS O °

- 21 - ght of calciumstearate, 0.2 part by weight of
| rganox 1010 (nmid. by G ba-Ceigy Ltd.) and 0.08 part by wei ght of
eruci c.am de, and blended in a 20-[err] Super- m xer (peripheral

speed at blade tip 8 nisec). The 5 resulting blend was nelt-extruded
through a 40 mexampleS?ngle screw granulator at 220[err]C to obtain
pellets. By -
The same procedure as in Example 6 was
repeated except that Sylophobic 507 (surface;treated
10 type silicon dioxide powder, mfd. by Fuji Davidson
Ltd.) was used as the inorganic fine powder (II) in
place of Syloid 57. The properties of the film thus

obtained are shown in Table 3.

- Example 8
15 The same procedure as in Example 1 was
repeated, using the same polyolefin particles and the
same inorganic fine powder as used in Example 1, except
that the extruder was changed to a 40 mm single screw
extruder (manufactured by Tanabe Plastic K.K.). The
20 properties of the film thus obtained are shown in Table

3.

Comparative Examples 2 to 5
The same procedure as in Example 1 was
repeated, using the copolymer PP-1 used in Example 1 as

25 polyolefin particles (I), except that the kind and the



using the pellets, filmwas pfepared in the same manner as in Exahple

1. The properties of the film obtained are shown in Table 3. . 10
Exampl e 5 Pel l ets of a masterbatch conposition were
prepared in the same manner as in Exanpl e 1 by using - t he sane.

pol yol efin particles (1) and the sane i-h@3y-- anic fine powder (I1) as

used in Exanple 1 but changing 15 the proportion of the inorganic fine
powder to 20. Gihsbing propoetidn. (Fhby Webght)tobythei jhorganike fiakel et s
wer e m xed with 100 parts by wei ght of Sum tono Nobl en FMB21,
and filmwas popieed(IIpwebe changedngsnshownein TablenleheThb&me nanner
as in Exanple 1. The properties of 20 the fil mobtained are shown in

Tabl e 3. propexkiee of the film thus obtpined areashawnecipaffakle
conposition were prepared in the sane manner as in Exanple 1 except
t hat - the3inorganic fine powder (11) used was changed to 25 Syl oid
57 (silicon dioxide powder, nfd. by Fuji Davi dson Ltd.) and the

m Xi ng proportion thereof was -22-
changed to 10.0% by wei ght. Then 1.0 part by wei ght of the pellets
were mxed with 99.0 parts by wei ght of Sum t ono Nobl en FMB21, and
filmwas ggepared fromthe Table 1

Comparative Mixing
Example Inorganic fine powder propor-
No. tion
2 Syloid 244 (silicon dioxide 4.0
powder, mfd. by Fuji Davidson

Ltd.)

3 Silton AMT 08 (aluminum 10.0
silicate powder, mfd. by
Mizusawa Industrial Chemlcals,
Ltd.) |

4 Syloid 161 (silicon dioxide 10.0
powder, mfd. by Fuji Davidson
Ltd.)

5 Silton AMT 20 (aluminum 10.0

silicate powder, mfd. by
Mizusawa Industrial Chemicals,

Ltd.)




resulting mxture in the same manner as in Exanple 1. - 5 The properties of
the fil mobtained are shown in Table 3. Exampl e 7

The sane procedure as in Exanple 6 was repeat ed except that

Syl ophobi ¢ 507 (surface-treated 10 type silicon dioxide powder, nfd. by
Fuji Davidson - = Ltd.) was used as thesggnarganic fine powder (I1) in
place of Syloid 57. The properties of the filmthus- obt ai ned are

shown in Table 3. A yeEaldl Kb Table 3, wherd heitie® ghecedure as

in Exanple 1 was repeated, using the sane pol yolefin particles and

the . sane aviegrages ipa it inel e clice teer we cthen dpanreret Idersieptof

that the extruder was changed to a 40 nmm single screw ext ruder

( manuf act ur ed @qmmmtﬁm«mwdezmeunms uigpide i the ofcope film

t hus obtalned are shown in Table Conpar ative Exanples 2 to

5 speciifdechin e anesents JrfWEE%'aJrﬁﬂe theebtained r&hbmt ed,

~using the gopolyner PP-1 used in ExaqPIe 1 as 25 pol yol efin partlcles
(1), excepP that PPL%iify apReanance in other film properties. - 23

m xi ng proportion (% by weight) of the inorganic fine

Comparative Example 6
| Melt-kneading for obtaining a masterbatch
" composition was tried by following the samé procédure
as in Example 1 except that the mixing proportion of
10 Syloid 55 (silicon dioxide powder, mfd. by Fuji
Davidson Ltd.) of the inorganic fine powder (II) was
changed to 30.0% by weight. As the result, the blended -
mixture could not be extruded through the extruder and

failed to yield pellets of a masterbatch composition.

15 Example 9
A composition for polyolefin film was

prepared and the properties of film obtained therefrom
were.evaluated in the same manner as in Example 4
éxcept that the amount of the masterbatch composition

20 (the same as used in Example 4) was changed to 3.5
parts by weight and 100 parts by weight of propylene-
ethylene-butene-1 terpolymer powder (ethylene content
1.2% by weight, butene-1 content 10.2% by weight,
average.particle diameter 850 pum, content of fine

25 barticles 300 um or less in diameter 1.6% by weight)

‘was used as the polyolefin (III).



powder (11) were changed as shown in Table 1. The , properties of the

filmthus obtained are shown in Table 3. 5

Table 1 Conparative : M xi ng

Exanpl e | norgani ¢ fine powder pr opor - No.

tion 2 Syl oi d 244 (silicqgs di oxide 4.0

powder, nfd. by Fuji Davidson Ltd.) 3

Silton AMI 08 Cempaxative Example 20.0 _ silicate powder,:
nfd. by M zusawa | ndustrial Chem cal s,

Ltd..) 4 Asmimtdreﬁaf(300|pantd|bxlﬂelght ofl@. powder
powder, nfd. by Fuji Davidson Ltd.) 5

Silton AMI 20 REQRiH eR@rethylene-butepe-1 terpolymer (ethyienpecate powder,
nfd. by M zusawa | ndustrial Chem cal s

Ltd.) content 1.2% by weight, butene-1,gontent 10.2% by AS
reveal ed Table .3, when either . a particle,di or the
apparent densiTS- Bt aver?%% ) #b%%?cd+?ﬂ§tﬁ5mggp TPF)CPQ Sﬁgspge the
scope s S n , a I'm S
poor in appeaﬁ%ﬁ%% ##F%%% ?6¢ ¢@1ﬁ#o%§$% fﬂ diQﬁeQQE Ebﬁp ;thve Exanple
6 welgﬂ\@it -GN 00 Ty @i&hf"aﬁ %ﬂ@f&eﬁgakgﬂllcon

dioxide powder, mfd. by Fuji Davidson Ltd.), 0.05 part
by weight of calcium stearate, 0.2 part by weight of

10 Irganox 1010 and 0.08 part by weight of erucic amide
were blended in a 20-¢ Super-mixer (peripheral speed at
blade tip 8 m/sec) and then melt-extruded.through a
single screw granulator of 40 mm bore diameter at 220°C
to obtain pellets. . Film was prepared by using the

15 pellets thus obtained in the same manner as in Example

1l and its properties were evaluated.



conposition was tried by follow ng the sane procedure

except that the mixing proportion
powder, nfd. by Fuji
was

of

10

Davi dson Ltd.) _
changed to 30.0% by wei ght .- A% t+e result,
m xture coul d not be extruded through the extruder and

as in Example 1
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WHAT IS CLAIMED I S: 1. A process for producing a polyolefin .
conposition which conprises the steps of: (a) m Xi ng 97-75% by wei ght
of polyolefin particles (1) having an @%erage particle dianeter of 50-500
[err] mand containing 10% by weight or nore of fine particles having a

di anet er TFW#W fine
powder (11 LY paftijcl ¢ diapeten of L.0-4.0 [krr| magd an
appar ent G : g/ cj{grr]l to formla mkturg angd
mel t- kneadf ng & xture. |2. The pfocegqs acfordilng tp cf ai mj1,
wherein t @og@@gw ar _ic es| (1) Hage pn ayeragp paifticlpwdipngter of
70- 300 [erf] mbHR Sprit'ai m Tpotpyiwe]fgtt] @ ot e | Qf fihe [part]| )eS? hqving a
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3. The process according to claim1 or 2, wherei-n-the palyolefin

particles (1) are polypropylene particles. 4 The process
according to claim1 or 2, wherein the i norganl c fine ﬂmamﬂ“n" ,’ﬂmﬂr
average particle dianeter of 1.5-4.0 [er@d3Pm-and an app

0.25-0.45 g/cnB. 5. The process according to clai m3 of 4" “herein

‘the step (a) i WHARIIS (HHARMED I8: nmi xi ng 96-80% by wei ght of the
polydlefln particles (I) with 4-20% by weight of the inorganic fine povvder

(11)3 1. A process for profjucing a polyol process
accotding to claim4, vyherelnthe |norgan|c fine powder (I11) is silicon
di oxi de. 7. comP°SA-tp‘|% Gy CORRIh e Fhe BRRBi 2% bn for  pol yol efin

filmwhich conquses t he st eps 97- 75% wei ght of -
- g L7 36 g it 1 SR Ls i o

Fglr)rlflmeglng cgﬁr Cl 0 (l)mlb%lvI %_m iéalp? IluLe P@r&i&kgé PagSgQSQO

di aneter of 10 gm or }%’%} ag'g;[(g vé géé orC an |norgaen| C

powder (11) ha t ] d an
apparent densi }t"f]%f 08%\68{%‘8?09 Iie:'?{r%e %bo@;%i %%t% é“&é e‘?f f&ﬁ‘é‘

el t - kneadi ng tHag-tiiodldd examuzjota’:udlaanemm efom ;ﬁ@rm@ﬂés@rmtﬁ@-
m xi ng 0.1-10 parts by weight of the
25% by weight of an inorganic fine powder (II) having
an average particle diameter of 1.0-4.0 pm and an

apparent density of 0.25-0.50 g/cm® to form a mixture

and
(b) melt-kneading the mixture.
2. The process according to claim 1, wherein the

polyolefin particles (I) have an average particle
diameter 6f 70-300 ym and contain 15% by weight or more
of fine particles having a diameter of 100 um or less.
3. The process according to claim 1 or 2,
wherein the polyolefin particles (I) are polypropylene
particles.

 4. . The process according to claim 1 or 2,
wherein the inorganic fine powder (II) has an average
particle diameter of 1.5-4.0 pum and an apparent density
of 0.25-0.45 g/cm’.

5. The process according to claim 3 or 4,
wherein the step (a) inciudes the step of mixing 96-80%
.by weight of the polyolefin particles (I) with 4-20% by

weight of the inorganic fine powder (II).



pol yol ef in conposition with 100 parts by'meight of a polyolefin (l1l) to
forma precursor mxture, and (d) nel t - kneadi ng the precursor

m xture. 8. The process according to claim?7, whe lmm
polyolefin (111) is propyl ene honopol yner. 9. The” c QEI"LMIUIHQ '
to claim7, wherein the polyolefin (I111)-i3%1a-copolynmer o prOpylénesana

at least one [err]-olefin having 4 to 10 carbon atons. 10. The.
process accordi n§.to cl ai nThe phiorees akeorddhgoltef icla@im 4), wherein the
propylkene-ethyl ene random copolynmer. 11. The process according to

cl ai me7, wher ei nipergapéeybinei powder) (I3 )pisppidacont djoxidel.err]-ol efin
random terpolyner , said [err]-olefin having 4 to 10 carbon atons.
- 32 - 12.° 7+ The procBsBraELERIERE 96°€P§Fﬁ97a FREPEEAtARE Ientent of

oo 5% S5, PSLPSLELn Ll Gt BE cERERORLK! BB’ BheBRLERLE L '™ '
wherein the polyfégfln (llhlxﬂﬁ gg Juera ewggghkcb% P?&gg&g%ﬁaof 500- 1300

[err]mand contalns 10% by Wei ght I"es I'ne “pa ving a

SLATELE 01 30 GRSt Mvsog s sERSSRR SO MR o1

resistance to pokyok@di pmf ahd) c¥At&InEAGPLIDSCDY WBEghtEBE Rbre of fine
particles having a diameter of 100 um or less with 3-
25% by weight of an inorganic fine powdeﬁ (II) having
an average particle diameter of 1.0-4.0 pm and an
apparent density of 0.25-0.50 g/cm® to form a mixture,
(b) melt-kneading the mixture to obtain a
bolyolefin composition,
(c) mixing 0.1-10 parts by weight of the
polyolefin composition with 100 parts by weight of a
polyolefin (III) to form a precursor mixture, and
(d) melt-kneading the precursor mixture.

- 8. The process according to claim 7, wherein the

polyqlefih_(III) is propylene homopolymer.
9. The process accorxding to claim 7, wherein the
polyolefin (III) is a copolymer of propylene and at
least one a-olefin having 4 to 10 carbon atoﬁs.
10. The process éccOrding to claim 7, wherein the
polyolefin (III) islpropylene-ethylene random
copolymer.
11. The process aécording to claim 7, wherein the
polyolefin (III) is prdpylene-ethyleneéa-olefin random

terpolymer , said a-olefin having 4 to 10 carbon atoms.



(a) m xi ng 97-75% by wei ght of polyolefin partlclég-zTS—Tﬁﬁﬁ7T_‘

average particle dianeter of 50-500 [err]m and conH ul ght or
more of fine ~particles having a dianeter of 100 [e m ,ﬂm“mm/"m’

25% by weight of an inorganic fine powder (I1) haV|ng an hvetage farticle
dianeter of 1.0-4.0 [err]mand an apparentzzglensity of 0.25-0.50 g/cnferr]
to forma mxture, (b) mel t - kneading-the m xture to obtain a
pol yolefin conpas2tion, (The procebxiagcOrdinf pertiabm Wei ghbrefint kbe
pol yokefin conposition with 100 parts by weight of a polyolefin (111) to
form & precursorcontenteof the inorgaeic-Kimedpowdene(PI¢cinstheni xture to

forma conposition for polyolefin film and (e) usi ng the
conposi tion for %RW@Q#%§4¢Pff¢ﬁ1P@lYOlﬁélbrﬁpémaiﬁoﬂ 8p- b&l?ﬁl@?lghthlm
13. The process according to claim 8 or 9,

wherein the polyolefin (III) has an average particle
diameter of 500-1300 um and contains 10% by weight or
less of fine particles having a diameter of 300 um or
less.

14. A process for imparting well-balanced
appearance, transparency, blocking resistance and
scratch resistance to polyolefin film, which comprises
the steps of:

(a) mixing 97-75% by weight of polyolefin
particles (I) having an average particle diameter of
50—500.um and containing 10% by weight or more of fine
particles having a diameter of'lOOIum'or less with 3~
25% by weight of an inorganic fine powder (II) having
an average particle diameter of 1.0-4.0 pm and an
apparent density of 0.25-0.50 g/cm® to form a mixturé,
(b) melt-kneading the mixture to obtain a
pelyolefin composition,

(c) mixing 0.1-10 parts by weight of the
polyolefin composition with 100 parts by ﬁeight of a
poiyolefin (III) to form a precursor mixture,

(d) melt-kneading the precursor mixture to form a
éomposition'for polyolefin film, and _

(e) using the cémposition for polyolefiﬁ film for

the preparation of polyolefin film.



