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| NVENTI ON +Field of the Invention: 5 The present invention
relates to an additive (bl ending agent) for resins, which is blended
into olefin ~resins. More specifically, the invention relates to a
bl endi ng agent for resins, that inparts excellent properties to the
formed filnms such as anti-blocking property, 10 stability, abrasion
resi stance and |i ke properties. Particularly, the present invention

relates to an olefin ' 3.1 C resin
and, particul arly, ﬂ#ﬁiﬁ% %8g2g$$#¢é%am ng%@gy?ﬁ ?ﬁ§§§@%5§§??3§§

catal ystggand a parti Cl}’ll\E} OLESAYaRESIN | COMROFI TIGUNVSING THAS Wﬁﬁ‘é\ﬁéxcel | ent
pr oper t i suymﬂaaxnmabwlmng TINEINSICON resi stance, antifoam ng property

and the [i ngf)éfc?ed’f t%%I Inveag{&?r Art: Adefin resins such as

pol yet hyl en ypr o and ol efin copol yner have excel |l ent

mol dabi 1it3/, sanitary The B&SeRt| taVeRipkthFedatepr 6peant iaddigdye
transpar ency {bbatlioRn agenb® €68itesidisspamedholis bldated Qh@o bherphefin

formor 111 ks Sy HEraeRkEt iR, Ml b fich BndRss b, crc.

I n handl i ng ¥hending @g@n&naorpmqmﬁn athw igpayiks excreml@@t pheper tigees
pl ace a so-ced |tk Hoatledndimis Cdudiause anti-beckindprioperaii mat el y adhere

to each QHﬁeétéggifgi,i%brasion resistance and like properties.
Particularly, the present invention relates to an olefin
resin composition which contains an olefin resin and,
particularly, an olefin resin obtained by using a metallocene
catalyst and a particular inorganic blending agent,
15 exhibiting excellent properties such as stability, abrasion
resistance, antifoaming property and the like properties.

Prior Art:
Olefin resins such as polyethylene, polypropylene
20 and olefin copolymer have excellent moldability, sanitary
properties, mechanical properties and transparency, and can
be easily disposed of. Therefore, the olefin resins have
been extensively used for a variety of applications in the
form of films,:guch as packaging materials, agricultural
25 films, etc.

In handling these films and, particularly, drawn
films, there takes place a so-called blocking which causes
the films to intimately adhere to each other making it
difficult to peel them off. In order to prevent the

30 blocking, an antiblocking agent has in many cases been
blended. Examples of the antiblocking agent include various
inorganic particles, such as amorphous silica, alumina,
silica-alumina, zeolite and various clays.

Japanese Patent Publication No. 36866/1986 filed by

35 the present applicant discloses an alumina-silica resin



difficult to peel themoff. In order to prevent the 30 bl ocking, an

anti bl ocki ng agent has in many cases been bl ended. Exanpl es of the

ant i bl ocki ng agent. i ncl ude vari ous i norgani c particles, such as

anor phous silica, alum na, silica-alumna, zeolite and various clays.
Japanese Patent Publication No. 36866/1986 filed by 35 the present
applicant discloses an alumna-silica resin bl endi ng agent
conprising cubic particles having a si of a | engt h of not larger than
5 mcrons and a nolar ratio Alferr]Jerr]: SiJerr] of from1l:1.8 to
1:5. : Furthernore, Japanese Patent Publication No. 5

42367/ 1993 dbhending agantplsomprisingacebicivanticlesnhaying pagidelafs shavi ng
circularity nefgthoaeanRasSargerd tWhhhs micrdiedei®aninbedrr aaegns, the

particles behggégggalnﬁg.gggm @t@g ang zeolite particles having an

X-ray diffra ge spec fype zeolite, clearly spherica
shape and 10 rugged sufggleRarmonfd TR@aRERG ?ﬁ%eﬁﬁxﬂqh¥§CB&F9PcN@s with an
aci d. 5 42367/199r@E@dosesapaoeseotiat ©itidlly gdllioa atumlna,17217/1994

oy BAPRRUERg B IO O 450 e RN,
by cal ci ni ngpredetermized rangﬁérabb@epﬂﬁﬁ%¢¥ﬁﬁuPQﬁmg ektained |Ih¥a- al unm na
definite pargistiessoliimf RDIdRagastiolédtadiiny s@ax-Bey diffraction
image specific to P-type zeolite, clearly spherical shape and
10 rugged surfaces, and treating the zeolite particles with an
acid.

Moreover, Japanese Patent Publication No.
17217/1994 discloses amorphous silica-alumina spherical
particles obtained by ilon-exchanging the P-type zeolite with

15 an alkaline earth metal followed by calcining.

The above-mentioned silica or silica-alumina
definite particles offer advantages in that they can be
easily blended and dispersed into olefin resins and exhibit
antiblocking property, but are not still satisfactory from

20 the standpoint of hygroscopic property, abrasion resistance
and stability in combination.

The cubic particles of the above-mentioned first
proposal exhibit relatively large abrasion resistance when
the films are rubbed by each other. The cubic particles,

25 which is calcined in order to decrease the hygroscopic
property, has a great like this.

The spherical particles of the above-mentioned
second proposal still exhibit large hygroscopic property and
tend to be deformed when they are being blended into the

30 resin and are worked. At the time of production,
furthermore, silica in the P-type zeolite elutes out into the
resction medium causing the yield of the object produce to
decrease.

' The spherical particles according to the third
35 propbsal are satisfactory in regard to a large yield of the



easilf bl ended and di spersed into olefin resins and exhi bit anti bl ocki ng

property, but are not still satisfactory from 20 the standpoint of

hygr oscopi ¢ property, abrasion resistance and stability in conbination.
The cubic particles of the above-nentioned first proposal exhi bit
relatively |arge abrasion resistance when the filns are rubbed by each
other. The cubic particles, 25 which is calcined in order to decrease the
hygr oscopi c property, has a great Iige this. The spherica
particles of the above-nentioned second proposal still exhibit |arge

hygr oscopi ¢ property and tend to be deformed when they are bei ng bl ended
into the 30 PEIPRtaRBoguet ik er redatinelyi smabk pioxegeePdn, tendency
furthernore, Isiskiieg, i hokdeelr; ty prodeh in eégded tuistbbidithevhen gt i on
medi um causi [ laekd. t 8t oduyc :

The spheri ca%g:ear?’ti F%:i gé gg{':%r%?eng@tsgﬁt ﬁgét géljlr%léj% psrtgggggfééagglslarﬁ sfactory
inregard to opgr&g.yighgrQ#oqqnathe blending agent for resins is

3 obj ebt devefpobedndr ais etclidnedl.y smal |l hygroscopi ¢ tendency

eaving. nomever. o2 o 3! BELEPLBEIALID SHEDBLLAL D Shceror £ 815! ended
into the resin due to therr strongly aﬁkallne property. Reye ore,’ the
bl endi ng agefichops, asbiRlecking FUeHHBYER dFsyme Gnfdpdge particulate  Ag
descri bed abehapet Bachl &adspige gl shaper esimsintainsddébpassaai i bl ocki ng

agent must ai&%ﬁ@rﬂ?tinﬁﬁehﬁénééﬂaﬂtihg, the blending agent must have a

10 pH wvalue which is nearly neutral, must impart stability to
the resin composition, must suppress the abrasion resistance
to a low level when blended into the resin films, must not
exhibit large hygroscopic tendency, and must suppress foaming
of the resin.

15
SUMMARY OF THE INVENTION

It is therefore an object of the present invention
to provide an additive (blending agent) for resins of a
definite particulate shape satisfying the above-mentioned

20 reguirements.

Another object of the present invention is to
provide an olefin resin composition which comprises an olefin
resin and, particularly, an olefin resin obtained by using a

. metallocene catalyst and a particular inorganic blending
25 agent, and exhibits excellent properties such as stability,
abrasion resistance, antifoaming property and the like

properties.

According to the present invention, there is
provided an additive for resins comprising amorphous definite

30 particles having (1) a molar ratio Si0,/Al1,0; of from 2.1 to
3.3 on the basis of oxides, (2} an average particle diameter
of from 0.3 to 10 #m, (3} a moisture regain at equilibrium
{RH90%) of not greater than 10%, {4) a bulk density of from
0.5 to 1.2 g/ml, and (5) a pH in the form of an aqueous

35 suspension of from 6 to 10, said amorphous definite particles



shape such as spherical shape to maintain dispersion property. At the
sane tinme, the blending agent nust have a 10 pH val ue which is nearly

neutral, nust inpart stability to the resin conposition, nmust suppress

t he abrasion resistance to a low level when blended into the resin
films, nust not exhi bit | arge hygroscopi c tendency, and nmust suppress

f oam ng of the resin. 15 SUWMMARY OF THE | NVENTI ON It is
t herefore an object of the present invgntion to provide an additive

(bl ending agent) for resins of a definite particul ate shape satisfying

t he above-nentjoned 20 requirenents Anot her obj ect of the

present inveRPIR GREaiped by gidatreabing iand &ben bsAbotTebawd &F
conpri ses anzebkite haviresian sphdrieal tpartiarley shapeol ef notelmsd swtfiaaiened by

using a - Nehal 4 GReNG- GRlAlY Bh oK B, PEEL LM & 1@ gaBhCrRb eRtl 1\ £
agent, and eth$|ts excel |l ent ro erties, such as stability, abr.asi on
resi stance, Sht T’%a?ﬁ‘ﬁggaﬁdoﬁ@f’ g’ﬁﬁ ‘%?finﬁqge part&rcgﬁgrﬁ%gber having
Accor di ng ? osthstameisdity itheestinenpatthivwldtse strpcourdeds arthatddiff ised.df or
resins conprpgi pgopyy phous definite 30 particles having (1) a nmolar ratio
aver age particl e i amdrordii ¥ shiopsedits syt Spbofireiar e ) o
regai n at eqbheiérisiprovidedoadproteswt for axtepartingnanogphduy defmike
density of fgamicids 2duprising Bl st&Pbf Aecid-RiebRihheal Bt &1 8% aqueous
35 suspensyop, Of I roM QL350 38l fronphous definits ALY %5a a
molar ratio $i0,/Al1503 of from 2 to 3.4 on the basis of oxides
under the conditions where at least a part of sodium in the
zeolite is removed and the molar ratio S10,/A1;0; becomes from
2.1 to 3.3 on the basis of oxides, and a step of calcining
15 the acid-treated product, so that said Pc zeolite is turned
into amorphous zeolite.
According to the present invention, furthermore,
there is provided an olefin resin composition comprising 100
parts by weight of an olefin resin, and, as an inorganic
20 additive, from 0.0l to 10 parts by weight of amorphous
definite particles having (1) a molar ratioc Si0,/A1,03 of from
2.1 to 3.3 on the basis of oxides, {(2) an average particle
diameter of from 0.3 to 10 im, (3) a moisture regain at
equilibrium (RHS0%) of not greater than 10%, (4) a bulk
25 density of from 0.5 to 1.2 g/ml, and (5} a pH in the form of
an aqueous suspension of from 6 to 10, said amorphous
definite particles being obtained by acid-treating and then
heat-treating a Pc zeolite having a spherical particle shape,
a notched surface and a molar ratio 8i0,/Al,0;3 of from 2 to
30 3.4 on the basis of oxides and said amorphous definite
particles further having substantially the same particulate
structure as that of said Pc zeolite.
Acéording to the present invention, there is
further provided an agricultural film comprising 100 parts by
35 weight of a resin containing an olefin resin obtained by



4 « being obtained by acid-treating and then heat-treating a Pc

zeolite having a spherical particle shape, a notched surface and a nol ar
ratio SiJerr]/A[err]derr] of from2 to 3.4 on the basis of oxi des and
sai d anmorphous definite particles further having 5 substantially the sane
particul ate structure as that of said Pc zeolite.

According to the present invention, furthernore, there is provided a
process for preparing anorphous definide particles conprising a step of

aci]g-treati ng a Pc zeolite 10 having a spherical particle shape, a notched

surface and a molar ratio Sigerr]/A[err err] af fr 2.t0_.3.4 on the
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15 the acid-trea ct, so that, said Pc zeolite i1s_ t.urned into
anor phous z&dPr{ ! zom 3.1 %o dFﬁgth gﬁﬁl%r éﬁF%#ﬁVeA??o%?
furt her noBe averaBepart scé Qidetean odl €kbm 0e3i tho chpwsi t Kk®h &onpri sing
109, 2 iy logle 4 et s ans s
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3.318n[the]ﬁasthaofonmidﬁsan(éguenusawasagaspemt¢ﬁlﬁ?om &ditamBt epad® from 0. 3
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pHin th fﬁpﬁlé% ﬁﬁtéﬁﬂﬁﬁﬁgmkﬁﬁﬁgnéFB lB?OQ%YﬁH%5§(§§H§, §8td anor phous
definite pampsirtiedebshage obi aiotethey sacifdcer aadi ny relhn e io
oo f ace. and SO EE D b e s n th
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agricul tural m_conpri_si rts % . . .
composite hydroxide carbonate having a particle diameter of

from 0.2 to 10 Um as measured by the laser scattering
diffraction method.
In the additive (blending agent) for resins
20 according to the present invention, it is desired that:

1. the blending agent has a molar ratio S$10,/Al;03 of
from 2.1 to 3.3 on the basis of oxides;
2. the blending agent has a pH in the form of an

aqueous suspension of from 6 to 10;

25 3. - the definite particles are substantially spherical
particles having a BET specific surface area of not greater
than 50 m2/g; and
4. said definite particlés are obtained by acid-
treating and then calcining spherical Pc zeolite having a

30 notched surface and a molar ratio Si0/Al;0; of from 2.1 to
3.3 on the basis of oxides, said amorphous definite particles
further having substantially the same particulate structure
as that of said Pc zeolite.

The blending agent of the present invention can be

35 extensively used for olefin resins in general, and



35 weight of a resin containing an olefin resin obtained by

using a netall ocene catalyst, as an inorganic additive from 0.01 to 10
parts by weight, as an inorganic bl ending agent, of anorphous definite
particles having (1) a nolar ratio SiJerr]/Af[err]Jerr] of from2.1 to

3.3 on the basis of oxides, (2) an 5 average particle dianeter of fromO0.3
to 10 [err]m (3) a noi sture regain at equilibrium (RH90% of not
greater than 10% (4) a bulk density of fromO0.5to 1.2 g/m, and (5) a
pH in the formof an agueous suspension of from6 to 9, said

anor phous definite particles being obtained by acid-treating 10 and then
heat - t r eat i riistimouisbedt effevingre ephemptashed grarttiicullerihapieen atheot ched

Eurfacef and méﬂalafg bgbhe is @éa o] LAkl Siéf{l S ddirf oi:'i:@fﬂhg?}] 3h4 on the
asi s of oxi inite p s further having
subst ant i al Ilg&e:[%}ge% megghrgof)%ﬁ?l ¢ ag'tyg%sﬂ;ﬁ(:tlﬂ?%t eﬁ’ﬁ?ﬁ@f Vé’ FY B zeolite,
and 15 fronﬂbﬂéﬁﬂnng d@epar is lyedvdoghtinobthyl etéd arpakiibn nevpolym@anposi t e
hydr oxi de 5car bonat e having a particle dianmeter of fromO0.2 to 10 [err]m

Che addi {1 v B RRoR L REE0R) OF ab pepENSE 2 ording Lo the present
invention, it is deS|Eé@'tﬁa@S a scanning-typehele¢ireft mycagphethasaph nol ar
ratio Si ergﬂdvﬂdgepake[xem&t@fstrucfcﬁem 8f 19&&:1&;@ elrhealpagés1 pie oxi des;
2. trE%é%f@T%%”ngﬁSfé ﬁgi 1= lRHaccorging(£ e %Qesent

10 invention;

Fig. 2 is a scanning-type electron microphotograph
showing particulate structure of spherical lowly hygroscopic
amorphous silica-alumina particles (sample No. 1-3) according
to the present invention;

15 Fig. 3 is a diagram of X-ray diffraction of samples
Nos. 1-1, 1-2 and 1-3 of the Pc-type zeolite of the present
invention obtained in Example 1 and of the acid-treated
products thereof;

Fig. 4 is a diagram of X-ray diffraction of samples

20 Nos. H-1l, H-2 and H-3 of the Pc-type zeolite obtained in
Comparative Example 1 and of the acid-treated products

 thereof;

Fig. 5 is a scanning-type electron microphotograph

showing particulate structure of Pc-type spherical zeolite
25 particles (sample No. 1-7) according to the present
invention;

Fig. 6 is a scanning-type electron microphotograph
showing particulate structure of amorphous and spherical
silica-alumina particles (sample No. 1-9) according to the

30 present invention; '

Fig. 7 is a diagram of X-ray diffraction of the
samples Nos. 1-7, 1-8 and 1-9 of the Pc-type zeolite and of
the acid-treated products thereof obtained in Example 3 of
the present invention; and

35 Fig. 8 is a diagram of X-ray diffraction of a



aqueous suspension of from6 to 10; 25 3. the definite particles

are substantially spherical particles having a BET specific surface area
of not greater -than 50 nferr]/g; and 4. said definite
particles are obtained by acid- treating and then cal cining spherical Pc

zeolite having a 30 notched surface and a nolar ratio
SiJerr]/AJerr]derr] of from2.1 to 3.3 on the basis of oxides, said
anor phous definite particles further having substantially the sane
particul ate structure as that of sard Pc zeolite. The

bl endi ng agent of the present I nvention can be 35 extensively used_for

ol efin resi nSX¥FRUER R Ac-typg zeolite, X-type z&P%?-Fﬁg@P% HetF Y& @eedihre
acconpl|shedobaaimeﬂuonmewheatihe Exanglendi.ng agent is used for the olefin

resins obtained 3G éiHSi&h'&P%ecxﬁ%teaﬂéﬁkeQ&% ﬂgns;ol@ee' balh ¥,
when t he bl en ent_.1s use fo n eta% ene a- q& i,n copol yner.
BRI EF DESCRIP??E%F sé%? lon 'of the orphgus 19einite& anni ng- t ype

el ectron n5cpapbz¢lgpeqﬂ1the pshsanhguqm&ﬁhunm ate structure of Pc-type
spherical zeolitepiq ALY G a§a&§&ﬁm&@ durdelle ?E&Qéﬂ't&ﬂﬂg %1%91% present

10 i nventi on; scan e electr
m cr ophot ogr BftS P%ﬁﬁiﬁlﬁgSﬁaﬁt?&%FﬁikP @% g ¥ R AR qqﬁM y

hygroscopi ¢ definite particles of the present invention.

DESCRIPTION OF 'THE- PREFERRED EMBODIMENT

10 According to the present invention, a distinguished
feature resides in that the blending agent for resins
comprises amorphous definite particles having a particulate
shape specific to the Pc-type zeolite yet having a molar
ratio 8iC,/Al1,03 of from 2.1 to 3.3, i.e., having a relatively

15 large amount of alumina component with respect to the silica
component . '

That is, the silica component is acidic whereas the
alumina component is basic. According to the present
invention, however, the molar ratio Si03/Al1;03 is maintained

20 to lie within the above-mentioned particular range, so that
the pH of the aqueous dispersion is maintained to be from 6
to 10 and, particularly, from 6 to 9 and, more specifically,
in the neutral region of from 6.5 to 8 when the blending
agent is to be used for the films synthesized by using a

25 metallocene catalyst, in order to eliminate disadvantage that
stems when the blending agent is deviated toward either the
acidic side or the alkaline side.

The silica-alumina particles and, particularly,
silica-alumina particles obtained by treating zeolite with an

30 acid, tend to exhibit an increased moisture regain at
equilibrium {(RH90%) with a decrease in the amount of the
alumina component. According to the present invention,
however, the molar ratio Si0,/A1,0; is controlled to lie
within the above-mentioned particular range, in order to

35 suppress the moisture regain at equilibrium (RH90%) to be not



anor phious silica-alum na particles (sanple No. 1-3) according to the
present invention; 15 Fig. 3 i1s a diagramof X-ray diffraction of
sanpl es Nos. 1-1, 1-2 and 1-3 of the Pc-type zeolite of the present

i nvention obtained in Exanple 1 and of the acid-treated products

t her eof ; Fig. 4 is a diagramof X-ray diffraction of sanples
20 Nos. H1, H2 and H3 of the Pc-type zeolite obtained in Conparative
Exanple 1 and of the acid-treated prodgcts t her eof ; Fig. 5
s a scanni ng-type el ectron m crophot ograph showi ng particul ate

structure of _Pc-type spherical zeoljte 25 particles | e . 1-7)
accor di ng t olfRge r%@%&tlg% éﬂ?ﬁ? ViBﬂ;efamlnate the Pgéﬁ%gﬁe§4g§ gs
scanni ng- t ypé&ogéng rwinemilsrioghbdflegde@hinto shawisng.particul ate structure of

anor phous and spheri cahg i $¢1ds AhUBHBA B - IdiRY ohg@MPISpdiResel - 9)
according to_the go?géesent.lnventl IS a_di agr am of
o)

; Fig.,
X-ray diffraEB6h }ﬁFatIQQaNBFeé8£5%419@37fpr§n8ﬁﬁlﬁ%ﬁﬁgﬂpephgaE@-pre
zeolite an8l &ublicatiomdyal- t182218d1p8ductle coaventiomrhiamdpbouBxanpl e 3

gfff tP_e pr %?Qﬂ&aiﬂfeé‘ii%-aalﬁﬁiﬁé obtained byFt#eaBih$ thdlipdgigprof X-ray
| raction o

. . . . Vi ] xt f
Pe-type zeol FPETICYHE ABPTS HA A CYROSEIOR 8F SO0 SNdIH Y
Conpar ati ve Beaghteo$.Si0,, 0 to 25% by weight of Al;03 and 0 to 12% by

weight of Na,0, and a molar ratio Si05/Al;03; of not smaller

10 than 4.08. According to an embodiment disclosed therein,
furthermore, the Pc-type zeolite that is a starting material
has a molar ratio Si0,/Al,03 of 3.78 to 7. This is because,
the Pc-type zeolite tends to be formed with an increase in
the molar ratio Si0,/Al,03 and besides, even in a step of

15 treating the zeolite with an acid, it is easy to maintain the
shape of the Pc-type zeolite.

In the synthesis of Pc-type zeolite having the

molar ratio Si0,/Al;03 of as small as from 2 to 3.4, the A-
type zeolite and X-type zeolite tend to be mixed (see

20 Comparative Examples appearing later). However, the present
inventors have discovered the facts that the Pc-type zeolite
having a molar ratio Si0,/Al1203 of as low as from 2 to 3.4 can
be synthesized through a step of reacting the sodium silicate
soclution with the sodium aluminate solution and then a step

25 of vigorously stirring the formed alumino-silicate gel at a
temperature of not lower than 80°C, and that the Pc-type
zeolite having such a low molar ratio can be turned into
amorphous form based upon the combination of the treatment
with an acid that is effected to such a slight degree as to

30 remove at least part of the sodium component and the
calcining, and have thus arrived at the present invention.
:They have also discovered that, in the case that the molar
ratio 8i10/A1,03is low, a step of reacting the sodium
silicate solution with the sodium aluminate solution at a

35 temperature of not lower than 80°C and/or maintaining the



Fig. -9 is a diagramof a curve representing volume basis particle size
distribution of the anorphous definite 5 particles of the present

i nventi on. Fig. 10 is a diagramof a curve representing vol une
basis particle size distribution of the other anorphous definite
particles of the present invention. DESCRI PTI ON OF THE- PREFERRED

EVMBODI MENT 10 According to the present invention, a distinguished
feature resides in that the bl ending @ent for resins conpri ses

anor phous definite particles having a“particul ate shape specific to the
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2.1 to 3.3, temperahuvenat B4l drivedigteby|afftpr hsureasting uR¥adconponent
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noi sture regain at Teae kEbrtnen s RHIQY zeblbta crcidase,i not fer afmaint of

the ol ar - g e;‘f’%ﬁr”tfm%ﬁ%?uhdé?’%ﬁ fint 885 P01 Sl BNC Bphibhent, SBOVEVEL
above- nent i olerl Zeoldteuwas remuyzed ite ar geRsiderble, 60588 - { RFIRFENG e
regain at eqyd |y praseREOOedttidis Belever, the Pc-type zeolite can be

15 turned into amorphous form without almost changing the
S10,/A1,0; molar ratio, giving such advantages that the
particles have a dense structure, offer a bulk density of as
high as from 0.5 to 1.2 g/ml, exhibit a decreased hygroscopic
tendency, a pH which is close to neutral, a high yield,

20 without causing the particles to be collapsed or the
particles to be coagulated together, and exhibiting definite
shape and uniform size.

The additive (blending agent) for resins of the
present invention must have a particulate shape specific to

25 the Pc-type zeolite and an average particle diameter of from
0.3 to 10 um. When the particle diameter is smaller than the
above range, the particles coagulate together or lose
definite shape, which is not desirable. When the particle
diameter is greater than the above range, on the other hand,

30 zeolites other than the Pc-type one tends to be mixed (due to
starting zeolite), which is not desirable.

[Amorphous Definite Particles]
Fig. 1 is a scanning-type electron microphotograph
35 showing particulate structure of Pc-type spherical zeolite



8 *larger than 10%thereby to elimnate the problem such as f oam ng
when being blended into a resin. As disclosed in the
above-nmenti oned (Japanese Pat ent Publication No. 42367/1993 (Japanese
Lai d-Open Patent 5 Publication No. 182212/1988), the conventi onal

anor phous silica or silica-alumna obtained by treating the Pc-type
zeolite with an acid has a conposition of 60 to 99.99% by wei ght of
Sigerr], 0 to 25% by wei ght of A1203 ? d 0 to 12% by wei ght of Na20Q,
and a nolar ratio Sigerr]/A[err]der ? of not smaller 10 than 4. 08.
According to an enbodi nent di scl osed therein, furthernore, the Pc-type
zeol i te that pREtaciear (sampiatNa. di-1) achasdingotartheamiresent

Siqerr]/A [ anibokesh] Big3 78d & GcahBiisighsypecals®ron mitkepRetddih
zeolite tends,to.be forged th an |ncreas§ |n% . th%fgﬁlaé ratio .
sigerr]/Al [ EFFIPIrPEE FelRes @ UCEIER PR PRI b t'r 8XET Ao e
zeolite withamerebpus silicawulgyning parfialest heample iigpe 1oB) t Aecrrdinge
zef)l i te.t_s to the /rilsé[urﬂtti}ﬁzeimfoﬁe,fs;w&gof3P§|sta/r1ﬁazg&@im'2&>? hgféﬁgt':] heA
mol ar ratio Si.QLerr]/ err rr a as fr.o : e A-
type zeol i teéi%rﬁ-ciﬁlé %%o%%péﬁgeﬁgsroiﬁiﬁi%ﬁiéﬁ@zﬁfcg aé%ﬁ%e
Exanpl es appe&cilagel af ethe pimesmrdr investpepseptained rnvefxemplaal ethat

di scovered thaifhagbsatbatindie Ra-ryBRaZ88l the aciddtddEed BRbAhicEati O

Sigerr]/A [ekr rr f.as lpwas from2 t0o-3,4 can. nt hesi zed
t hrough a st%e%g)?éa%?ﬁ?n%lqhefggdﬁu%lgg}flaga?%%i ra%%lrhd‘tfi%%g\?ﬁ%% i e sodi um
al uni nat el8oisarpdasaNast Hénl a BfepngsHoB of gblrelRdtyae zephdte hebiainas

al um no-si | i gat ecfifhrative ExdfRerabubecef tRotad yirdaltan gobeiégs, and
that the PC_%%%%SOF zeolite having such a low nolar ratio can be turned
0]

into anor rm based upon the conbination of the treatnent W th
an acid that is effectEdomoFégsh b &t ifghtitdwgldebasunderstood that the

amorphous definite particles of the present invention are

15 turned into amorphous form while substantially maintaining
the particulate shape and particle diameter of the Pc-type
zeolite.

The amorphous definite particles of the present

invention have an average particle diameter over a range of

20 from 0.3 to 10 Um and a very sharp particle size
distribution. fThe particle size distribution is usually
found on the volume basis by using the Coulter counter and
can be expressed in a variety of forms. In general, however,
the particle size distribution is expressed as a ratio of the

25 particle diameter (D25) for the integrated value 25% from the
large diameter side and the particle diameter (D75) for the
integrated value 75%. The value D25/D75 of the porosity-
controlled amorphous silica definite particles used for the
present invention is, usually, not larger than 1.7. Figs. 9

30 and 10 show curves representing particle size distributions
of amorphous definite particles of the present invention.

Another feature of the present invention is that

the amorphous definite particles have a BET specific surface
area that is suppressed to be from 10 to 50 m2/g. By

35 suppressing the specific surface area to be not larger than



30 renove at |east part of the sodi um conponent and the cal cining, and

have thus arrived at the present invention. They have al so di scovered
that, in the case that the nolar ratio SiJerr]/A[err]derr] is low, a
step of reacting the sodium silicate solution with the sodi um al um nate
solution at a 35 tenperature of not |lower than 80[err]C and/ or nai ntaining
t he tenperature at 80[err]C imedi ately after the reacting,
and a step of vigorously and contlnqqusly stirring the forned

al um no- S|I|cate gel at a tenperature of not |ower than 80[err]C, are

effective. I s point will now be described. The Pc- 5 type zeolite having
a relatively %Orrﬂ!g}’g& the Pulkdensitg aF Increases ito LigaPeer \# tYANge a8id to

a slight degr&m:,crnbed abéve, &Iﬂeeadl@ﬂmdﬁmghagéna%ﬁ; the ﬁa&brabﬁﬁglbmmdéwt t he
aci d-treat ed gggg eas é/qite %rf ﬁEll a{ ﬁ {Tg{lﬁ &i%réé)rm

and t he aC| pro I'S u(t er C|ne product
is turned i nti& é E’QWBPéFef-?n&nDerﬁﬁ}@ FH‘F YgrOSCOPlC teq’ﬁaltlcifs" thhe
Pc-type zebl ismerpholid definbee firtiades, thanetis i hiablanmaophoasedosmignl ess

the al unmi na %&%ﬁ}@%@&db 50 tﬁab@ tﬁw.%jb'z&%ﬂ@ésrxﬁ O%tt %b@oﬁﬂnlgd)g%pe seolite

degree. Accor resent "1 nveniron,

can be 15 tumrﬁntbeam%mwfmwﬁm QI PERTeTEh ARgIERT t Me the

Sigerr]/A [ erimeCoer blendlrg smimaldiggvi ng such advantages that the
particles have a dense structure, offer a bulk density of as hi gh as
from0.5tqg 1.2 g/m, exhibit a decreased hygroscopic

10 [Preparation of Amorphous Definité Particles]

According to the present invention, the starting

Pc-type zeolite having a molar ratio S8i0,/Al,03 of as small as
from 2 to 3.4 1is synthesized. A preferred Pc-type zeolite
will have the following composition:

15 S5i0; 50 to 40% by weight
Al,04 23 to 35% by weight
Na,0 15 to 19% by weight

To prepare the Pc-type zeolite, sodium silicate or
active silicic acid gel, sodium aluminate and sodium
20 hydroxide are mixed together to satisfy the following

conditions:
Component ratio Molar ratio Preferred molar ratio
Nay0/510; 0.2 to 8 0.5 to 2
5105/21,03 2 to 3.7 2.5 to 3.1
25 H,0/Nay0 20 to 200 30 to 100

in order to form a gel of alumino-gsilicate alkali. In order

to prevent the formation of by-products of A-type zeolite and

X-type zeolite, it is important to effect the crystallization

under homogeneous conditions by conducting the reaction at a
30 temperature of as high as not lower than 80°C and,

particularly, at a temperature of from 80 to 200°C with
vigorous stirring under normal pressure or under hydrothermal

condition. Thus, the Pc zeolite is synthesized in a pure
form. The formed zeolite is washed with water, classified
35 into a predetermined particle size as desired, and is treated



t endency, a pH which is close to neutral, a high yield, 20 w thout causing
the particles to be coll apsed or the particles to be coagul ated

toget her, and exhibiting definite shape and uni form si ze.

The additive (blending agent) for resins of the present invention nust
have a particul ate shape specific to 25 the Pc-type zeolite and an average
particle dianmeter of from 0.3 to 10 [err]m When the particle dianeter
is smaller than the above range, thgpparticles coagul ate together or

| ose definite shape, which is not desirable. When the particle

di aneter is uggter t han the above range, on the other hand, 30 zeolites
ot her than tH& C?FY$§L nme tends to be m xed (due to starting zeolite),
whi ch is not desirabl eAccordifgitny heuprBeenni inverdring| ébp spherical

Fit g. éL i's af @%aﬂﬁb@gzédlpﬁté‘|ﬁ%&ﬁ@d%ﬁé@ﬂﬁﬁ@%@&'ﬁé%@b@%&ﬂ%é& culate
structure o

-1 h | lit
10 parti gxfeggo%g:g%;t?%rer{égc %'f-t%)egﬁl:%rg?ﬁ’%ﬁlﬁ F¥ e PRPESWROR RS yenti on,
Fig. 2 is a scuhbhagioypf @ eteronintreapmstogrisphan achdvwimdempaaticul ate
structure of ;3pReLi &Rl ke WthYGRASCOPHErt o MAHPRBUSuRI &bfBoRéntT iNA

DG agr am of TRBPESS £r ScaRan 01 203 bl ke CR1ginsts Tigy Hidf (e °
Pc-type z&okated gprddiestpr esent i nvention obtained in Exanple 1 that
- Any acid can be used without any particular
10 limitation irrespective of if it is an inorganic acid or an
organic acid. From the economical viewpoint, however, use is
made of such an acid as hydrochloric acid, sulfuric acid,
nitric acid or phosphoric acid. These acids are used in the
form of a dilute aqueous solution for the neutralization
15 reaction with the crystalline zeolite.

Tt is desired that the treatment with an acid is
effected to such an extent that the Pc-type zeolite is turned
to be amorphous to some extent but not to a complete degree.
In particular, the treatment with an acid should not be

20 effected to such an extent that the alumina component is
eluted out. When the height of a maximum peak of the Pc-type
zeolite is denoted by H in the X-ray diffraction diagram and
the height of a peak of the acid-treated product is denoted
by h, then, the treatment with an acid is effected such that

25 the ratio h/H is from 0.01 to 0.35 and, preferably, from 0.05
to 0.25 and, particularly preferably, from 0.05 to 0.18.

When an acid is added to an aqueous slurry of the crystalline
zeolite, the pH shifts toward the acidic side with the
addition of acid, as a matter of course. After the addition

30 is terminated, however, the pH of the solution moves again
toward the alkaline side and tends to be saturated at a
predetermined pH value. It is desired to so neutralize the
system that the saturated pH or the stabilized pH lies over a
range of from 1.5 to 6 and, particularly, from 2 to 4 from

35 the standpoint of turning the zeolite into amorphous form



wi || be described |later and of the acid-treated products t hereof, and
Fig. 4 1is a diagramof X-ray diffraction of 10 sanples Nos. H1, H2 and

H 3 of the Pc-type zeolite obtained in Conparative Exanple 1 and of the
acid-treated products t her eof . FromFigs. 1to 4, it wil
be understood that the anor phous definite particles of the present
invention are 15 turned into anmorphous formwhile substantially maintaining
the particul ate shape and particle diﬁ ter of the Pc-type zeolite.

The anor phous definite particles of t pr esent i nventi on have an

average particle diameter over a range of 20 from0.3 to 10 [err]mand a
very sharp porthodite ispaéring dtke masiticvd atThehpnet vet enigiizd zdingt Ehdution i s

usual |y faamtnohitoR £t BRuY ObtiMen bited M ikl ng the Coul ter counter and

can be expressed in a.yari of forns. 1n.general .. howeyer t.he
particle size distri bt}?’l or?%l{ﬁs{}l%ép;rjg‘{s &d paaftgc:igfi 898?17{1%{%*5 eﬁé‘rhﬁf’@l e _
di anet er (DEPA FEMOVABY| At elpted® PaRKGe of5ther abkahie conpomeys Biyatkeer side

and the par tirdatmdin@ el ek ilDEc)id,OLalrtehQilte'rﬁ&?%@éli%ﬁ Wﬁ'cfidﬂfw&@fé@: Jgetval ue
QBHWSOfHQ%B Si fyx trQ Sili efinite particles
used for the - %%§§e§¥lfﬁﬁgﬁ ﬁﬁh4a§%qﬁ§§gkgﬁgg§%tt?éﬁ%ﬁ?ntﬁﬁﬁr?hsVsFigs. 9
30 and 10 sKigfiddteeparebeke®nting particle size distributions of

anor phous definite parheCtBfsObbtdindd eSRIFOhbR%CALEDRite particles aréNOt her
feature of the reseniﬁlnventlon is that t he _anor phous defipite

e
particles hF&3dlgEgalpbeed 2t & treaperatugpeal t feem X0 Fopldd8dd v be from
10 to 50lRpmRycomBie3she uppecessd fipxt hurspogi the sarticesriasot embephots | ar ger
t han form and to contract the inner pores. That is, even when the

treatment with an acid is not sufficient for turning the Pc-
type zeolite into amorphous form, the calcining further
promotes the process for turning the Pc-type zeolite into

. 15 amorphous form. Thus, the completely amorphous zeolite
particles are obtained. Therefore, the concrete conditions
for the calcining are such that the Pc-type zeolite particles
are completely turned into amorphous form and that the
amorphous definite particles possess the aforementioned

20 properties. The calcining conditions should not damage the

particulate shape as a matter of course.

In general, the Pc-type zeolite is more turned into
amorphous form with an increase in the calcining temperature,
and the shrinking degree of the pores increases with an

25 increase in the calcining temperature or with an increase in
the calcining time when the temperature remains the same.
Even when the particle diameter is the same, the refractive
index of the particles can be adjusted by changing the
calcining temperature. For example, when the particles of

30 Example 3 appearing later are calcined, the calcined product
exhibits a refractive index of 1.481 when it is fired at 550°C
for 30 minutes, exhibits a refractive index of 1.485 when it
is calcined at 700°C for 30 minutes, exhibits a refractive

index of 1.489 when it is calcined at 800°C for 30 minutes,
35 and exhibits a refractive index of 1.50 when it is calcined



50 nfrerr]/g, the bulk density is increased to |lie over a range as

descri bed above, the blending agent can be favorably bl ended and

di spersed in the resin, and can be transited and stored i n a conpact
form Besides, the hygroscopic tendency of the 5 anorphous definite
particles, that is liable to increase, is suppressed, so that the
particles wll not absorb noisture before they are bl ended, thereby to
prevent foam ng at the time of bl?ﬂding or nol di ng. 10 [Preparation
of Anorphous Definite Particles] According to the present

i nvention, the starting Pc-type zeolite having a nolar ratio
Sigerr]/A [€f rd0@@r £dr 30 agirtitell. athe réfrautdvieo iAddxicarsybdt hesi zed. A

glr eqf g”]ed Pciﬂdﬂt%s%%.()'tgg &te na%w;;h%am@\:etﬁaﬁ 1 0b 119w fig-reerpasetaBing the

. (0] 0 DYy .9 . L r
23 to 35% byc%qwg temperature. "ﬂrﬁﬁg ; ri:]a)e calc:.n%ng co;fég.%g&&%%%{/ lvei ght
To prepare tdetemingdebasediwron ddi deoskei ehtleugiing thet pgedsireatad acid
gel ; sodi ngtdaiidiatiarandnsasheiB 2y dbexifen afiee Bpeed fiogeunticd o satisfy

the follow n caondi tions: Co nt r.atio,. rag |
Preferred rm%a‘?a raiﬁn Forous VoNﬁTeErprojsée%E 2"?}(]&% aﬂd_t%é%dt%%&cu
0.5to0 2 desirQidOmeistipe [ veedig @tr pauilibrium (RHY0G)3apd refractive g
3.1 25 H g54d2 Na[ err] O 20 to 200 30 to 100 in

order to forma gel of _alumno-silicate al kali or.der t the
formation of by-pr oduciré Ggllﬁ-l{l% Czaébﬁﬁet ?l%%ﬁﬁteéng@ft‘if&@gzgo%?%g?glyﬁgi s

i mpor t antl @ ofwefrfeat oifheher ystaty i tamtei, ofiixed Upeid rtymsnogenéngsbedneire ons by
conducting the #RAHIQR BbaacAtk ! eRERALUESuSEe aSE Melt agynatilDyerathan

wih o gttt St Srstanvh: peot e trid B Ry PorRet bl |
condi tion. ThHus, syudterPEremotihe¢ elnsideyprhéstmethe putbsigee The
calcining time is usually from about 0.1 to about 3 hours.

15 Though generally not necessary, at least one of a
netal component selected from the group consisting of alkali
metal, alkaline earth metal, Ti, Zr, Al and Zn may, as
required, be added to the acid-treated product prior to the
calcining, in order to improve the surfaces of the formed

20 amorphous definite particles. Relying upon the surface
improvement, furthermore, the refractive index of the product
of the present invention can be adjusted to be from 1.46 to
1.55, and the product can be blended to meet the refractive
index of the resin.

25 It is desired that the alkali metal component,
alkaline earth metal or any other metal component is used in
such an amount that will not impair the hygroscopic property,
and is usually used in an amount of not larger than 15% by
weight and, particularly, from 0.5 to 10% by weight based on

30 the oxides with respect to the acid-treated definite
particles.

As the alkall metal, alkaline earth metal, Ti, Zr,
Al or Zn component, use is made of an oxide, a hydroxide or
_ water-soluble salts. Concrete examples include sodium
35 hydroxide, potassium hydroxide, calcium hydroxide, magnesium



form 'The forned zeolite is washed with water, classified 35 into a
predeterm ned particle size as desired, and is treated

12 with an acid. According to the present invention, the
spheri cal Pc-type zeolite obtained according to the above-nenti oned
method is turned into an anorphous form based upon the 5 conbination of a
step of treatnent with an acid under a condition where at |east a part
of the sodi um conponent is renoved {éon1the zeolite and a step of

cal cining the acid- treated product. Any acid can be used
w thout any particular 10 limtation irrespective of if it is an inorganic
acid or an hy@rguhiie. aciwninmmohydhextdenori aliuy aipoahe, Wovaam use is

nﬁde ﬁf _suchcmoagraél, %iﬂ‘b(ﬂaﬁ@ﬁhbﬁ!lbﬁﬁaéi dﬁﬁwx{&g h@.t@&?é; %lilﬂﬂi%ﬁlﬁﬂc acid or
pnospnori c ag . ese Jd AS re.us I N, €, or m.ort . U agueous
sol ution for c#’rdllgrﬁ'gﬁt et i Hmigafiacﬁ%% e Tt ﬁ&ic%@?a th?lﬁ’gtez'eol ite.

It is desire#henathe wateraotghlensehtamegiubad it opfdesired dhakcifban
extent that tBeiRGal yRei &ePldriee riefobdd Ny wasHihd@idADEREOHS txx S extent

DU 79 0 2pSIBELEL £ (O rag phrBe'S bR LECLIRM Wil g, o
el uted out. Whkaline ¢aitghtnegila nBRY neMpektk dio the PR3rgpearry ofedhiete is
denoted by HpirBah8e o€ rte dinfleh2ebhois dh@d@d@miandnum EheLies otd. 1% dfpeak
of the aC|d'%&%i£eq89%%dggtsbﬁ qugkegmount reckoned to be from 3 to 10%
10 {(aAl;03) with respect to the solid components, followed by
stirring. Thereafter, 12.5% of ammonia water is dropwisely
added thereto, the pH is raised to about 7, and the mixture
igs stirred for 10 hours, and is filtered and washed. Here,
the dry cake may be calcining at 550C to 700C to prepare
15 aluminum-added amorphous and spherical silica-alumina
particles to adjust the refractive index to be not smaller
than 1.48.
The amorphous definite particles used in the
present invention may be coated or treated on their surfaces
20 with an inorganic oxide such as titanium oxide, silicon
oxide, zirconium oxide, zinc oxide, barium oxide, magnesium
oxide or calcium oxide; or a coupling agent of the type of
silane, titanium or zirconium. As required, furthermore, the
particles may be blended with a metal socap, a resin acid
25 soap, various resins or waxes, silane-type or titanium-type
coupling agent, oxides or hydroxides of various metals, or
may be coated with silica. It is further allowable to blend
the amorphous and spherical silica-alumina particles of the
present invention with indefinite silica (silica sol, fumed
30 silica, wet-method silica) finer than the amorphous and
spherical silica-alumina particles in an amount of not
smaller than 0.2% by weight and, preferably, in an amount of
from 0.3 to 5% by weight with respect to the amorphous and
spherical silica-alumina particles, in order to improve
35 dispersion property of the amorphous and spherical silica-



by h, then, the treatment with an acid is effected such that 25 the ratio
h/His from0.01 to 0.35 and, preferably, from 0.05 to 0.25 and,
particularly preferably, fromO0.05 to 0.18. When an acid is added to an
aqueous slurry of the crystalline zeolite, the pH shifts toward the
acidic side wth the addition of acid, as a matter of course. After the
addition 30 is term nated, however, the pH of the solution noves again
toward the al kali ne side and tends to1%ﬁ saturated at a pr edet er mi ned pH
value. It is desired to so neutralize e systemthat the saturated pH
or the stabilized pHlies over a range of from1l.5 to 6 and,

parti cul ar| yalémbna 2pdaxcictasom 35 t he standpoint of turning the zeolite

into anorphous form  gxamples of the silane-type cpuplin? agentl3dnclude
wi t hout |npa|r|ng the particul ate shape yet mnimzing the angount of
0

elution in tRAEiPEFitanes such as 7'aml?ﬁérﬁpﬁ%¥¥%EQQQWM§§1ﬁﬁ?ti@T s obt ai ned
by eluting (améndetleyDivt rgnabopeastl tripethorfstihwnel Maphenphponrent by t he

5 treat nen LG i, Lt ered, uwashe SN . required,
dried and ?s\é‘fcﬁ%;ggﬁ%%ﬁ lr“?egl%m%g ggt aﬁg' arrq%?gé%h i@%lg?l).giste part.icles.
The thus obt BFABCPERBY IR BePPRRTE Faatec) DS Cirery 1o idppestaitt neq at
a tenper at ur asofy fneNad® 1lbryASaN e thoxEoi et the pilkeeseidydr
turning the Lcles, nt h - 9%§%97 ct i nner
pores. That igié%g%6§l1gﬁﬁiﬁg3§ﬁ 9??%%? m%?ﬁmﬁ é%ggggggﬁg’ﬁ%é sufficient
for turning FheeBROXYSL ﬁ%ﬁnaviﬁgii?ﬁﬁwgﬁgéxgﬁﬁ BABUSY¥Brm the cal ciming
further 10 trichlorosilane and the like; epoxy silanes such as B-(3,4-
epoxycyclohexyl}ethyltrimethoxysilane, 7 -glycidoxypropyl-
trimethoxysilane, 7 -glycidoxypropylmethyldiethoxysilane and
the like; mercapto silanes such as 7 -
mercaptopropyltrimethoxysilane and the like; and chloropropyl

15 silanes such as 7 -chloropropyl-trimethoxysilane.
Examples of the titanate-type coupling agent

include isopropyltriisostearoyl titanate,
isopropyltridodecyl-benzenesulfonyl titanate,
isopropyltris (dioctylpyrophosphate) titanate,

20 tetraoctylbis{ditridecylphosphite) titanate, tetra(2,2-~
diaryloxymethyl-1-butyl)bis{di-tridecyl)phosphite titanate,
bis {(dioctylpyrophosphate) oxyacetate titanate,
bis (dioctylpyrophosphate}ethylene titanate,
isopropyltrioctanoyl titanate,

25 isopropyldimethacrylisostearoyl titanate,
isopropylisostearoyldiacryl titanate, isopropyltri-
{dioctylphosphate) titanate, isopropyltricumylphenyl
titanate, isopropyltri (N-aminoethyl-aminoethyl) titanate,
dicumylphenyloxyacetate titanate, diisostearoylethylene

30 titanate, polydiisopropyl'titanate, tetranormalbutyl
titanate, and polydinormalbutyl titanate.

It is desired that the surfactant 1s used generally
in an amount of from 0.1 to 10% by weight with respect to the
amorphous definite particles though the amount may vary

35 depending upon its kind.



pronotes the process for turning the Pc-type zeolite into 15 anorphous
form Thus, the conpletely anorphous zeolite particles are obtained.
Therefore, the concrete conditions for the calcining are such that the
Pc-type zeolite particles are conpletely turned into anorphous form and
that the anor phous definite particles possess the aforenenti oned 20
properties. The cal cining conditions should not damage the particul ate
shape as a matter of course. In general, the Pc-type zeolite
is nore turned into anor phous form@ith an increase in the cal cini ng

t enper at ur e, and the shrinking degree of the pores increases with an 25
I ncrease in the calcining tenperature or with an increase in t he
cal ci ning timaeghen the tenperature remains the sane. Even when the
particle dianmeter is e sane htheée%f.ra%tive , nde>§ OL the particles can
be adjusted by changi A<t RECTPRLL GSTiAY  ERPEr it 1H% OtFERecREFFTE when the
particl es ofim@ntignptan Peppes ifoy kil erprlisatdlonsneliere htheal ci ned

product 5 exiirPhbisasieiéfdiMAnanderiRitd 8% 1Wes hivé Shdidi@Fe
550[err] C for 30_m nutes, exhibits a refractive index of 1.485 when it

I's cal cined bae[enYHﬁFgrr] C for 30 mnutes, exhibits a refractive I ndex of
1. 489 when iThe amoxbbonedlefirgae] peritries B® mamttcslaBly arkfethiaki &s a

refractive inldedial dgofc WaN tHeridptab€id8bsing, thermosetting resins
14 at 9QQ[.err for m nutes. The refractive. i ndex can be
i ncr eased tc?n%agv %ﬁogﬁaw?l%eﬁ%an%E’.eSaIBW}Eﬂ"t%éEféPégﬁfP%tjt%S cagaPei ni ng
t enper at 4Pe further ubed chdricimgerenfiot i catalarts, base materials for
cosmetics, delustering agents for coating materials, toner
additives and polishing materials.
The amorphous definite particles exhibit a moisture
regain at equilibrium which is suppressed to lie within a low
15 range under high-humidity conditions, and absorb little
moisture and are not foamed. Besides, the amorphous definite
particles have a pH which is neutral or close to neutral, and
do not develop such inconvenience as coloring caused by
adsorption by other additives or do not cause properties of
20 other additives to be deteriorated. Thus, the amorphous
definite particles serve as an excellent blending agent for
the resin films and, particularly, serve as an antiblocking
agent. _
Examples of the thermoplastic resin to which the
25 amorphous definite particle is used as the antiblocking agent
include olefin resins, such as low-, medium- or high-density
polyethylene, isotactic polypropylene, syndiotactic
polypropylene, or a polypropylene polymer which is a
copolymer thereof with an ethylene or an &-olefin, linear
30 low-density polyethylene, ethyleme-propylene copolymer,
polybutene-1, ethylene-butene-1 copolymer, propyvlene-butene-1
copolymer, ethylene-propylene-butene-1 copolymer, ethylene-
vinyl acetate copolymer, ionically crosslinked olefin '
copolymer (ionomer), and ethylene-acrylic ester copolymer,
35 which may be used alone or in the form of a blend of two or



determ ned based upon the degree of turning the acid-treated 5 product

I nt o anor phous form or upon the specific surface area and porous vol une
possessed by the acid-treated product, desired noi sture regain at

equi librium (RH90% and refractive I ndex. The cal ci ning can
be effected by using a calcining 10 furnace of the rotary type, fixed bed
type, noving bed type or fluidized bed type, and the source of heat may
utilize a conmbusti bl e gas, infrared,pays or electric heating to heat

the systemfromthe inside or fromthelButside. The calcining time is
usual ly fromabout 0.1 to about 3 hours. 15 Though general |y not
necessary, amokeakindme of a nmet al conponent sel ected fromthe group

consi sting of alkali | e Ti Ty,
as required, be added t :i%leﬁég@"xn{%%s‘ %&hbggé her rtlhgrgé 01%%%%@

C
cal cining. | HESPHeR 0 Jeg,prERhEtRY FoRRELES S eHsEs
defini te parcPotetnime| yransilpon mesaducdmipeund andprovensganqalumdiriver nor e,

the refracsi \é@mDBQﬁd &E éﬂ&é)rdwa%ed b9fu§:t}€b @r%eeau@aefﬁ@ﬁﬂrl&%ebe
adjusted to duct _can. be bl ended to neet

o e, BRehL I ot ot et SamblEe R A hrERR: S e ato, e
al kal i net al copppunénand a cdndlepneoshrihimeptalcysloppptadieny hetkeleton

corrpontent I sogsgd;fansuﬁ&phn@aaza@qent éh@itz%ﬁ‘ll'dm Rt zhﬁ@&hfun} he h{g(ryogcopl c
property, and i's us I n_.an_anun ar ger n 6 by

wei ght and, parti cul ar%1 ¥]r%)r§ﬁrb R ?658 Q\g?%ms%lgs&dm% THE oxi des
Wwith resdb&tcauaihetaexhnbxtﬁﬂeadedéénhlmechanxnﬁﬁ|&tkesgth As the

al kal i ”Eta|tréhgﬁéféﬁéﬁﬁ”ﬁéhﬂnéé%h1n§'stE%n gth aMa g&tggcggg@onent use is
made of an OX|deg ﬂ¥ de or wat er - sol.ubl.e salts. {§§$ exanpl es
ydr

i ncl ude sodi GfF38t 03 lﬁuﬁﬁ&§§9uﬁ?h?d?%ﬁﬁ?ﬂ%ngcﬁFE?ﬁh?

magnesi um amorphous definite particles of the present invention are
particularly useful as an antiblocking agent for the olefin
15 resin £ilm produced by using the metallocene catalyst,
eliminating the coloring tendency that is exhibited by the
conventional antiblocking agents. When the amorphous and
spherical silica-alumina particles of the present invention
are to be used for the films produced by using the
20 metallocene catalyst, it is desired that the pH of the
particles in the form of an aqueous suspension is from 6 to 9
and, preferably, from 6.5 to 8.
Among the above-mentioned olefin polymers to which
the amorphous definite particle is used as blending agents
25 for the resins of the present invention, a linear low-density
polyethylene {LLDPE) obtained by copolymerizing an ethylene

and an &-olefin having 3 to 18 carbon atoms, such as
propylene, butene-1l, pentemne-l, hexene-l, 4-methylpentene-l,
heptene-1, octene-1, or decene-1 in the presence of a

30 transition metal catalyst and, particularly, metallocene
catalyst, is desired. In order to improve the moldability of
the LLDPE, furthermore, it has been known to form a film by
blending the LLDPE with a low-density polyethylene or a high-
density polyethylene. The blending agent of the present

35 invention can be used even for this resin composition.



15 " hydroxi de, al umi num hydroxide, titaniumnitrate, titanium

chloride, zirconiumchloride, alumnumnitrate, alum num chl ori de,

sodi um al um nate, zinc flower and zinc nitrate. When t he wat er-sol ubl e
salts are used, it is desired that the 5 residual anions are renoved by
washing with water. It is particularly desired to use a hydroxide of an
al kali metal or al kaline earth netal. For exanple, to the 20% slurry of
t he product of the invention is addqg al um num sul fate (8. 18% of
Alferr]Jerr], 18.8%of SJerr]) in an dnmount reckoned to be from3 to 10%

10 (A1203) with respect to the solid conponents, followed by stirring.
Thereafter, 12.5% of a@isnbdending agenly dowi sesins ofddwdprheerto, the pH

}'S| rai Sgd tg bbaiitibn dBdalBe Wi Xlidadle abSastant @ RindOaf@itt CordRBel sé t
700[or ] C 1o LEREa BEbByieps A0LAl0L SRS TR B0, "AMELILDP B oredkCel © 1O
si | i ca- al unmi ngProvgastipekeses bsaijdss engheof enest (95 dhiengeys ol Haenot
smal | er 5 harorksl4he polymer, the cﬂ?@téﬂﬂ)iﬂ@%ﬁoﬂ&fein@ihb_elﬁ@éié GRH g%eslvi ![E
an i nor gan; ¢ SAGREIerBByBYe { oo AL B FRIE LelackEbbo iR B8l 1)
oxi de, zinc GHRYEENEIPEGRYbRPALLRkgRePPLImer hauaidesn bAsrienvhibden or a
coupl i ng agendt1gfidmee d YPLeiin copdilyRBE, elddtDMe Al ZbASOHURr1HS with
required, furthernore t_‘ghe__ articl £s nayobt%ibl ﬁnge V\:{t h ‘_‘% nmetal soap, a
resin aci 25“%&'63‘8’1\?9?. s°]ree1§1nn§°8P Ve PP NERe Y yPERT 1% ani um t ype
coupl i ng fletadlicgeseofakgiydi dé&heoblondivupapttalfer sesins mfy the coat ed
Wi L h sil : ca. lpﬁesjazltf uhgbﬁtiazh! :Ds/vazlse;f Lo ibi eatsl e easte % iaﬁr\a/ﬁé}ﬁmir%ﬁ;iﬁent
Thdet i nit eii#%?é:%(egghéﬁgé‘%,&#lﬁﬁ#@% §ég§?ﬂ%%ns\sf\7et-rret hod silica) finer
than the anorphous andIn the olefin resin composition of the present
invention, it is desired to use the amorphous definite
15 particles in an amount of from 0.0l to 50 parts by weight per
100 parts by weight of the olefin resin. As the AB agent, in
particular, the amorphous definite particles are used in an
amount of from 0.1 to 3 parts by weight for the polyethylene
film and in an amount of from 0.0l to 0.3 parts by weight for
20 the polypropyvlene film. As the master batch, furthermore,
the amorphous definite particles are used in an amount of
from 1 to 50 parts by weight. When the amount of blending
the definite particles is smaller than the above-mentioned
range, it becomes difficult to prevent the blocking of the
25 film and to improve the handling of the film. Even when the
amorphous definite particles are blended in amounts larger
than the above-mentioned range, no particular advantage is
obtained but the friction on the surface tends to increase,
which is not desirable.
30 As required, the olefin resin composition is
blended with an antioxidizing agent, a heat stabilizer, a
light stabilizer, a lubricating agent, an antistatic agent, a
defogging agent, a neutralizer (halogen catcher), a
nucleating agent and a heat ray absorbing agent. The
35 blending agent for resins of the present invention may be
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spherircal silica-alumna particles in an anmount of not smal l er than 0.2%

by wei ght and, preferably, in an anount of from0.3 to 5% by weight with
respect to the anorphous and spherical silica-alumna particles, in
order to inprove 35 dispersion property of the anorphous and spheri cal
silica- 16 al um na particl es.
Exanpl es of the silane-type coupling agent include am no sil anes such as
[err]-aninopropyltriethoxysiIane,Iwieid] (am noet hyl) [err]

-am nopropyl tri met hoxysi | ane, N-phenyl="[err]- 5

am nopropyl tri net hoxysilane, and N-[err] (am noethyl) r-

am nopr opy! neewyral mdhesy dneaheagabtda @ik plepdingsagerts foms

[er L 1 - met hacgk Dy prafad hbitnﬁbbéfﬁ%!ﬁéé %E_ci&ﬂﬁ')ﬂ ichl, lkabeyitﬁ% iﬁnpaﬁ.ir! i’:mes

such as viny, is(ferr]s ox xy)silane, vinyl . riethoxysil ane,

Tyl er ot BB A6 of, KRbAL KRNI el £k ke e |4 MRS b

si | anes suchdggeripyaty propertiepokfy s o1Rséys)-et hyl tri nmet hoxysil ane, [err]

ig|YfidFX¢$30py|- ltTﬁéﬁﬁdﬁiﬁkﬁﬂﬁamﬁg agent will be ﬁ phenolic .
err]-glyci et h t i ng . Like; rﬁggt si | anes

such as [errfégﬂ&%§¥%ap oggg%gftgﬁﬁgfﬁggﬁgfgghé gﬁgﬁ%hg ?i%ELan o,

chl or opr opyl {53é34§ﬂﬁ%rQ;%§ﬁy s4rhydroadenopl dspryarihate oldrganaie.

Exanpl es of Bbhe4 tmdraficturgdebeotnl baGeaigantCo. ) i BcRudRethylenebis (4~

0D oPy U1 L SRR AR b docieut el Lo
t et r aoct yi bi Bydrermianylypsephrralet {izganex 10d6r mppupactured by Chiba
Geigy Co.), 4,4'-thiobis(3-methyl-6-t-butylphenol),
tetrakis[methylene-3-(3’,5’'-di-t-butyl-4’-
hydroxyphenyl)propionate]methane (Irganox 1010 manufactured
by Chiba Geigy Co.), 4,4’'-butylidenebis(3-methyl-6-t-

15 butylphenol}, 2,2’'-methylenebis(4-methyl-6-t-butylphenol),

N, N’ -hexamethylenebis (3,5-di-t-butyl-4-
hydroxyhydrocinnamide) {Irganox 1098 manufactured by Chiba
Geigy Co.), triethyleneglycolbis[3-(3‘-t-butyl-5’'-methyl-4-
hydroxyphenyl)propionate], and a mixture of bis(3,5-di-t-

20 butyl-4-hydroxybenzyl ethylphosphonate) and PE wax {weight
ratio of 1:1).

It is desired to use the phenolic antioxidizing
agent in an amount of from 0.01 to 0.3 parts by weight. When
the amount is smaller than the above-mentioned range, the

25 antioxidizing effect is not exhibited. When the amount is
larger than 0.3 parts by weight, on the other hand, the resin
turns into yellow after preserved for extended periods of
time or bleeding occurs on the film surface to lose
transparency or to deteriorate antiblocking property.

30 ' Examples of the phosphorus-type antioxidizing agent
include trimethyl phosphite, tri-n-butyl phosphite, tridecyl
phosphite, tris(2-ethylhexyl) phosphite, trinonyl phosphite,
tricetyl phosphite, dilaurylhydrogen phosphite, tricyclohexyl
phosphite, triphenyl phosphite, tribenzyl phosphite,

35 tricresyl phosphite, tri-p-nonylphenyl phosphite,



di aryl oxymet hyl -1 -butyl ) bi s(di-tridecyl)phosphite titanate,
bi s(di octyl pyrophosphat e) oxyacetate titanate,

bi s(di octyl pyrophosphat e) et hyl ene titanate, i sopropyl trioctanoyl
titanate, 25 isopropyl dinmethacrylisostearoyl titanate,

| sopropylisostearoyldiacryl titanate, isopropyltri- (di octyl phosphat e)
titanate, isopropyltricunyl phenyl titanate,

i sopropyl tri (N-am noet hyl - am noet hyl) éitanate, di cunyl phenyl oxyacet at e
titanate, diisostearoylethylene 30 ti? nat e, polydiisopropyl titanate,

t et ranor mal but yl titanate, and pol ydi normal butyl titanate.
It is desiré&é yideevt pitespluie. Srisédigensiptienyl) phesphibgount of from

0.1to 10% l&)fi\gqbgﬂt.d{\ﬂ;{l‘bﬁ%r%gné}l _ Elﬂgs hi@gor,ggy@_d@f_i nite particles
t hough th . t .
17Oug [Esangﬁgang¥Y¥g£ghy' héﬁgﬁgg%ﬁ Ugﬁgg?t?éﬁ %h%%ﬁthéé of the present
i nventi on c@osphited tois kdtvippioprobrhs phesrehites 5 anor phous

sili Cﬁ- al B ?t?ﬁsd@ié@&lﬁ;ﬂ?ﬁidﬁl@s ﬂh@‘é@hhleéﬁlt ©f D& (esf , Sl—di.eﬁﬂbu&ﬁgvz&- i The

aror phous JSL LSRR L ok s Vheuhatb, oS syopycbl o0l 10 agent

anor phous déiphrsphpbet | €1 &'s iy lidenebi gf 8 heetlugled ftobugaipherslf or

catal ysts, kEseigBEpLl) abBodtite, 1,1,3-tris(2-methyl-4-
ditridecylphosphite-5-t-butylphenyl) butane, bis(2-

10 chloropropyl) pentaerithritol diphosphite,
bisphenylpentaerithritol diphosphite,
bisstearvlpentaerithritol diphosphite, trilauryltrithio
phosphite, tetrakis(2,4-di-t-butylphenyl)-4,4’-biphenylene
diphosphite, etc.

15 It is desired that the phosphorus-type
antioxidizing agent (¢) is added in an amount of from 0.0l to
0.2 parts by weight. When the amount is smaller than the
above range, the antioxidizing effect is not obtained and the
effect is not exhibited, either, for preventing the resin

20 from turning into yellow. When the amount exceeds 0.3 parts
by weight, on the other hand, a consideration of black specks
or metal corrosion tends to be increased.

As the heat stabilizer, use is made of phosphite,
phosphonite or a phosphonic acid derivative.

25 Here, a variety of phosphites can be exemplified
such as triphenyl phosphite, diphenyl phosphite,
didecylphenyl phbsphite, tridecyl phosphite, trioctyl
phosphite, tridodecyl phosphite, trioctadecyl phosphite,
trinonylphenyl phosphite, tridodecyltrithio phosphite,

30 distearylpentaerithritol diphosphite, 4,4’-buthylidenebis(3-
methyl-6-t-butylphenylditridecyl) phosphite, tris(2,4-di-t-
butylphenyl) phosphite, bis(2,4-di-t-butylphenyl)
pentaerithritol diphosphite, as well as 4,4’-
isopropylidenediphenyltetraalkyl diphosphite having an alkyl

35 group with 12 to 15 carbon atoms.



cosnetics, delustering agents for coating materials, toner additives and
polishing material s. The anor phous definite particles exhibit
a noi sture regain at equilibriumwhich is suppressed to lie within a | ow
15 range under high-humdity conditions, and absorb little noi sture and
are not foamed. Besides, the anorphous definite particles have a pH
which is neutral or close to neutral, and do not devel op such

i nconveni ence as col oring caused by Sgsorption by other additives or do
not cause properties of 20 other additi4®€s to be deteriorated. Thus, the
anor phous definite particles serve as an excell ent bl ending agent for
the resin filns and, paasichd ggHosphealive, ashere atdr Weoekiefiglifiadent .

Exanpl es of t I I £h apor {gﬂﬁﬁﬁk&ﬁ |te

particle is u?ggkggi% g?llaglkggéﬁrgﬁg)g\g ¢ ﬁllih'ﬁlceﬁg e olg esl ns, 'such

as |ow, nedi &F-orHaren-tden gr%‘&l’y%ﬂ%ﬁl &9e 30 sBtheR i 2tgRA yplAB‘ﬁy‘gene,

syndi ot act I ¢ themol j{prm))giae:rtacumarayp@émamyﬂoemeepal yaerakis (&h 4-gliat~

copol yner thegge %1,}%& m@tﬁhxbgaﬁe%r&% adﬁh%fsbﬁon tgear 30 |ow density
ene-

pol yet hyl ene, rop ene co utene-1

ethylene-butene 1 copol ﬁegbﬁ?@PRPHg) SSF&W%?lve include
ethylene-propﬂkhyérbmnyKSéﬁlcmpbhyyﬁbenzylghaaphonic sty @catatle (4-
copol ymer, i ogi, 391)4(%‘ §r51§§i|4tﬂ5’é@y%§ﬁ L) %ho%m?xeeaciaowi and
et hyl ene-acryl | er co oI used one or, in the form
of a bl end Ofepﬁg gdroxy- 5-di —buty benzyl)gkosphon1f8a01d
10 o- ethyl(4-hydroxy—3,S—dl—tl*butylbenzyl)phosphonlc acid, and

calcium salt of o-ethyl-{4-hydroxy-3,5-t-

butylbenzyl)phosphonic acid.

It is desired that the heat stabilizer is blended
in an amount of from 0.01 to 1.0 parts by weight per 100

15 parts by weight of the resin.

As the light stabilizer, use is made of an
ultraviolet ray-absorbing agent or an ultraviolet ray
stabilizer.

As the ultraviolet ray-absorbing agent, there can

20 be exemplified benzotriazole-type ultraviolet ray-absorbing
agents such as 2-(5-methyl-2-hydroxyphenyl)benzotriazole, a
known chemical substance No. {5)-544; 2-[2-hydroxy-3,5-
bis(a,a-dimethylbenzyl)phenyl] -2H-benzotriazole, a known
chemical substance No. (5)-5459; 2-(3,5-di-t-butyl-2-

25 hydroxyphenyl)benzotriazole, a known chemical substance No.
(5)-3580; 2-(3-t-butyl-5-methyl-2-hydroxyphenyl)-5-
chlorobenzotriazole, a known chemical substance No. (5)-545;
2-(3,5-di-t-butyl~-2-hydroxyphenyl) -5-chlorobenzotriazole, a
known chemical substance No. (5)-3605; 2-(3,5-di-t-amyl-2-

30 hydroxyphenyl)benzotriazole, a known chemical substance No.
{5)-3604; and oxalic acid anilide-type ultraviolet ray-
absorbing agent such as 2-ethoxy-2’-~ethyloxalic acid
bisanilide, a known chemical substance No. (3)-2830, and 2-
ethoxy-5-t-butyl-2/-ethyloxalic acid bisanilide, a known

35 chemical substance No. (3)-2800.



nmore ki nds. The ol efin polyners may be either those obtained
by - wusing a so-called Zegler catalyst which conprises a hal ogen-
containing transition metal conpound and an organoal um num 5 conpound or
t hose obtained by using a so-called netall ocene catalyst, i.e., a

catal yst conprising an organi c al um noxane conpound and a conpl ex
contai ning a cycl opent adi enyl skel eton of a transition netal such as
titaniumor zirconium Thggol efin resin produced by using a
nmet al | ocene 10 catal yst exhi bits excellent mechanical strength,

transparency, heat-sealing strength and extraction , resistance, and is
suited as a packagi ng nﬁFeFﬁﬁJ? é%ﬁ¥131§§nﬁﬁﬁh85§b%&ﬁ§?ﬁT(§hﬁ§PtF€Pe €of the
present inventexewmpaified gardd cfl dhlkeyhisdénéd amniare daypebl sekhngs agent f or

the ol efin 15#i63kfyd L1 M PHAMICRE %y IFL AOnFdEARIALI @cgne cat al yst,
elimnating the color'ngmgendﬁ cy that,is exhibrted by the conventi onal
anti bl ocki ng FE5TERSERWERRG St SHOGLRARG PO aF 16p | PEOSU tmiha
particles ob kinewpr ebemical\eiistence Nar e(To-dS Usedliydict b, 1i3 s produced
Part clas. i n Hh e et 3 ot E s -i‘&’?ﬁ%%@%”?,%m K
parti i aqueaqus . su | | ,
preferably, f&gﬁ;@m@gﬁ¥izétp1§£rf%yi)—1m n%ﬁ%ﬁﬁﬂ?ﬂ%W&§89 i%e%t?d%éd ol efin
pol ymers to weiethamethhb-&rmigehddyldénindl b, parkriceine chenisel asbdttandi ng
aglentthIS for Nt.‘_’he‘Egszﬁfopfaﬂfg‘%?ge?bt@%ﬂ’qﬁy@fh eﬁ%z&ﬁ/\t;g@ﬂ»;'nty

pol yet hyl e obt ai ne, , COp Zi y .

ol et 1 hhli Ry HLERLERE Aioh Biedted. Suknt ettt Gyt anoeri &0, 1 2
pentene-1, heksownlchdnivzhdubetaene-Ho. (Sheptléne-1, octene-1, or decene-1
ot al T ocene. | catalyst ] o ag et et ERLALYEIaRy BropAILEeRs A ¥esd o
Che LLDPE. 1 P BRERGH (% 02 2B Bn Okrbn (oA o\ Mok B BYT L0 Rty t he
LLDPE with a kwmmdéﬂbttqfpﬂkyeﬁbﬁhene_or a high- density pol yethyl ene.
The Dbl ending agent of tRe PRESAMridatiRYCALERP Gy IR UIRErBYEAgf Qe this

resin conposition.. .., , s :
P worﬁablllty of the resin composition, there can be used any

lubricating agent that is used for the polyolefin films.
That is, the lubricating agent may be {a) those of the
hydrocarbon type, such as fluidizing, natural or synthetic

20 paraffin, microwax, polyethylene wax and chlorinated
polyethylene wax; (b) those of the fatty acid type such as
stearic acid, lauric acid, etc.; (¢} palmitic acid amide,
ecilic acid amid, methylenebisstearcamid,
ethylenebisstearcamide, erucic acid amide, stearic acid

25 amide, oleic amide, behenic acid amide, N-stearylbutylic acid
amide, N-stearylcapric acid amide, N-stearyllauric acid
amide, N-stearylstearic acid amide, N-stearylbehenic acid
amide, N-oleyloleic acid amide, N-oleylbehenic acid amide, N-
butylerucic acid amide, N-octylerucic acid amide, N-

30 laurylerucic acid amide, ethylenebisoleic acid amide,
hexamethylenebisoleic amide, N,N’-dioleyladipic acid amide,
N,N’~dioleylsebaccic acid amide, etc., (d) those of the ester
type, such as butyl stearate, cured castor oil, ethylene
glycol monostearate, éetc., (e} those of the alcohol type,

35 such as cetyl alcohol, stearyl alcohol, etc., (£} metal soaps



19 ) The bl endi ng agent for resins of the present I nvention
Is also utilizable as an anti bl ocking agent for the | mproved propyl ene
pol ymer conposition. That is, in order to i mprove shock resistance and
softness of the crystalline 5 propylene polynmer, the crystalline propyl ene
pol ymers such as honopol ypr opyl ene, et hyl ene-propyl ene random copol yner
and et hyl ene- propyl ene bl ock copol ynmer have been bl ended with an

ethyl ene-a-ol efin copol yner el astoner agd, particularly, wth an

et hyl ene-a-ol efin copol ynmer obtained by using the 10 netal | ocene catal yst.

The bl ending agent for resins of the, , present invention is also
utilizable a?“% afit fﬁ%cﬁﬁ%%n?ﬂm rS%97E 3% Rop§Fene ﬁﬁfy(ﬁ@r a

conposi ti onsmixture system tHareplie oPafticulesily porfesaitlwon hofvewies, present

invention, ithbgedgsi (0L #0145 tckiROmBADARNM SRS LRI b8 dife RAIakEkies in an
anount of fr%p10.01 to 50 parts by wei ght per 100 parts by weight of the
ol efin resi n*YRE BRE W%yent, in particul ar, the anorphous definite
particles are used in ah is dewiuwsd ghatr the(lubnicaipgr ageny amsl.ght for the

pol yet hyl ene parefiliMhald, | thddFARQURE1 QT ahi RMYR111Br oak BRY bgely WEI ght
for 20 the pogya{ogylene flléqﬁfA% theonﬁfterép tchk fqéthen e ége
anor phous def3SFPt &3Pt FRPBYE S L7880 1 Wt P arduREEEF PY ¥ 1988 58%parts
by wei ght. Wpemwtshbyaweight off thendeain. When dbki anoenpairs isgiedders smal | er
than the aboyenRERhEORKS e a2 chbt 1RSA MRS g bbbty 11 RlRvent the
bl ocki ng the 25 filmand to inproyve,t handl i n f the fil.m™~ Even when
t he arrgbpﬂﬁ@gr ’firnlméerbé:&ﬁ @fq‘ggnﬁr%s mdthﬁgaﬁ%%rﬁrkowear"“&&?e’
the film surface is whitened due to bleeding and the
trangparency is lost.
An antistatic agent may be blended in order to
impart antistatic property to the resin. As the antistatic
15 agent, there can generally be used (a} those of the cationic
type, such as primary amine salt, tertiary amine, quarternary
ammonium compound and pyridine derivatives; (b) those of the
anionic type, such as sulphonated o0il, soap, sulphonated
ester oil, sulphonated amide o0il, sulfuric ester salts of
20 olefin, sulfuric ester salts of fatty alcohol, alkylsulfuric
ester salts, fatty acid ethyl sulfonate salts,
alkylnaphthalene sulfonate salts, alkylbenzene sulfonate
salts, succinic ester sulfonate salts, and phosphoric ester
salts; (c) those of the nonionic type, such as partial ester
25 of fatty acid of polyhydric alcohol, ethylene oxide adduct of
fatty alcohol, ethylene oxide adduct of fatty acid, ethylene
oxide adduct of fatty amino or fatty acid amide, ethylene
oxide adduct of alkylphenol, ethylene oxide adduct of.
alkylnaphthol, ethylene oxide adduct of partial ester of
30 fatty acid of polyhydric alcohol, and polyethylene glycol;
and (d) those of the amphoteric type, such as carboxylic acid
derivatives and imidazoline derivatives. It is, however,
desired to use those of the nonionic type and; particularly,
polyoxyethylenealkylamine or polyoxyethylenealkylamide ox
35 fatty acid ester thereof, or fatty acid ester of glycerin.




t han .t he above-nentioned range, no particul ar advantage is obt ai ned but
the friction on the surface tends to increase, whi ch is not desirable.
30 As required, the olefin resin conposition is bl ended with
an anti oxidi zing agent, a heat stabilizer, a i ght stabilizer, a

| ubricating agent, an antistatic agent, a def oggi ng agent, a neutralizer
(hal ogen catcher), a nucl eati ng agent and a heat ray absorbi ng agent.
The 35 bl endi ng agent for resins of E)f present invention nay be

20 neutral and is inert against ger bl endi ng agents for resins,
does not deconpose or color them does not inpair properties of other

bl endi ng agents for rwhenstrampaieasynend antefegdisgapeopevperaies of the

resins. 5 t | 1§>,9,:gnt I PhERRfl
ant i oxi di zi ngqéugﬁ? Sgs-%ghgé;sﬂdix aggllb?ﬂt%% fl%nls ?ﬁgﬁ%nol g agent

tris(3,5-di Meyhieyblendsdr oﬁ?@&?}??)?g EHE widliy

manuf act ur e(inh:)luebl baed&eiqgadid nondgRycemideyl @riebps(idld monoglyceride,
et hyl -6-t b heRalin éﬁgfﬂéggygs§e£3 sé%bﬂﬁanImBH6Y$ufhte 1%orb1tan

hydr ox hen nat e
4y4- -t KPobl gp@opggﬁﬁ a%e £ - a@%ﬁeHS%gsgganrthaec%%Eieso%ltan m%nooleatgy Go.).
t et raki s[ met hyl ene- 3- A3' aSheutiralimingl agent for trapping halogen atoms

hydr oxyph
Qoo Ehgpgggﬁisgdiggzg el EbfiEpnted 040 sHBNE AELaAtkin, relll ba

u en
2,2" -met hyI éfr?@bb§( E}Sﬁ@t gﬁbﬁ%nd?a)gnesaum QJ/dPoxn.c?e, '‘calcium
N N - hexagfetdiylieaebi s:(msgﬁesjuum -shllb.szhtér fatty acid calcium, fatty acid

magnesium, hydrotalcite, and lithium-aluminum hydroxide
carbonate. Among them, the lithium-aluminum hydroxide
carbonate consists of fine particles of the shape of a
hexagonal plate, disperses well in the resin, and is used as

15 an excellent halogen atom-trapping agent. Examples of the
lithium-aluminum hydroxide carbonate have been disclosed in
Japanese Laid-Open Patent Publication No. 300313/1975.

It is desired that the neutralizing agent is used
in an amount of from 0.1 to 10 parts by weight per 100 parts

20 by weight of the resin.

As a nucleating agent for promoting the
crystallization of a resin, there can be exemplified
aluminum-p-tert-butyl benzoate, dibenzylidene sorbitol,
sodium bis (4-tert-butylphenyl)phosphate, sodium 2,2’-

25 methylenebis (4, 6-ditert-butylphenyl)phosphate, calcium 2,2'-
methylenebis (4, 6-ditert-butylphenyl)phosphate, and basic
aluminum 2,2‘-methylenebis (4, 6-ditert-butylphenyl)phosphate.

In the olefin resin composition of the present
1nventlon, the blending agent of a silica-alumina type for

30 resins may have been blended in advance in the polymerlzatlon
system in the form of a catalyst carrier or may have been
blended in the olefin resin. The blending can be effected by
either melt blending or &ry blending. In either case, the
blending agent for resin of the present invention can be

35 blended in the form of a so-called master batch. The



hydr exyhydr oci nnani de) (1 rganox 1098 nmanuf actured by Chi ba Gei gy Co.),
triethyl eneglycol bis[3-(3"-t-butyl-5"-nethyl -
hydr oxyphenyl ) propi onate], and a mixture of bis(3,5-di-t- 20

but yl - 4- hydr oxybenzyl et hyl phosphonate) and PE wax (wei ght rati o of

1:1). It is desired to use the phenolic antioxidizing

agent in an anmount of fromO0.01 to 0.3 parts by wei ght. Wen t he anount
is smaller than the above-nentioned r e, the 25 antioxidizing effect is
not exhi bited. Wien the anmount is <&t ger than 0.3 parts by weight, on
the other hand, the resin turns into yellow after preserved for extended
peri ods of bldrndimgongkeheedlsnkneaded Soyethlee Wit she fraednt byl 0stng a
transpar ency.Qr t et hgrﬁiﬁ rgftg#yyﬁd@} property. 30 Exanpl es
of the phosphorus- type zin e i nclude trinmeth Rhosphlte
tri-n-butyl phosphite? &?I orm%ﬂggbﬁ}ﬁ@OWFrp§e§Se§ %\ “AlBhosphi t e,

tri nonyl phosghdad, inflatmontﬁilmﬁﬁnqﬂnn@emedhbéuoyPﬁyﬂﬂa@enmphhs@hlte
tricycl Oh@(ﬂ'he fﬂﬁpﬁﬁg}' be; 1{1%1%'% RSB h8rald | PLRZ Wr BROSPDEA Goq 35

21 O Y b i P, RORRARE AL LY AR R PR ifdEph pecording
t L i s( ﬁi fedl tttci+ bitey ppesent) 1ﬂhetstpirmt,e ther Eﬁ(endangl agz'emai lf;o![rbe'asyhphlﬁm)
bhosphi o, f%???%‘%?% i Ao m ibF, ahd Slantinich SLopulyi-4-
hydroxyphen % pREFEL F%Fr gﬁ?F@n@ﬁ?@ eén the film
10 considerably thin. Therefore, the f£ilm can be used for
various applications and, particularly, as a wrapping film in
the form of a single-layer film or a laminated-layer film.
Though there is no particular limitation, it is desired that
the film has a thickness over a range of from 20 to 100 Mm.
15 The olefin resin composition of the present
invention can also be used as agricultural films. As the
olefin resin for the agricultural films, there can be used
the above-mentioned linear low-density polyethylene or the
ethylene-vinyl acetate copolymer resin. In these
20 applications, it is desired that the amorphous definite
particles are blended in an amount of from 0.01 to 10 parts
by weight per 100 parts by weight of the resin, and the heat
ray-absorbing agent (infrared ray-absorbing agent) oxr the
heat retaining agent is contained in an amount of from 0.01
25 to 10 parts by weight per 100 parts by weight of the resin.
As the heat retaining agent, it is desired to use a lithium-
aluminum composite hydroxide carbonate having a particle
diameter of from 0.2 to 10 Um as measured by the laser
scattering diffraction method. Suitable examples of the
30 lithium-aluminum composite hydroxide carbonate have been
disclosed in Japanese Laid-Open Patent Publication No.
300313/1975. The composition of the agricultural film may be
blended with the above-mentioned antifogging agent in an
amount of from 0.01 to 5 parts by weight per 100 parts by
35 weight of the resin.



di phosphite, 4,4'-butylidenebis(3-nethyl-6-t-butyl phenyl - ditridecyl)

phosphite, 1,1, 3-tris(2-nethyl-4- di tridecyl phosphite-5-t-butyl phenyl)
but ane, bis(2- 10 chloropropyl) pentaerithritol diphosphite,
bi sphenyl pentaerithritol di phosphite, bi sstearyl pentaerithritol

di phosphite, trilauryltrithio phosphite,
tetrakis(2,4-di-t-butylphenyl)-4,4"-biphenyl ene di phosphite, etc. 15

It is desired that the phosphorus-type anti oxi di zi ng agent (c) is added
in an anount of fromO0.01 to 0.2 pa ??s by wei ght. Wen the anmount is
smal [ er than the above range, the antioxidizing effect is not obtained
and t he effect is nads eetibredd the rrein eQMFidiont PAGTRRETEEDY 20

frOPLt“r?LnglﬁﬂbgtY8h|ﬁ&#I%bQﬂfbH@dawmuntk&dmﬂﬂd$a®c3 geid sclay,by wei ght,
on e otner an a con erat rrosion
Cends to be FRETGILE, ZECIAE 2018, Poafc PG Reren N BRI, 901

Sta i zer, use I's made of
phosphite, etgheospebidliter woliRespRbERC RRRNFIGBEPYERIVR. 25

Here, a vasi eawrgEapepﬁ@hldmaﬁrmebedexwmef isdid ica, stahc s tadrboaaye,

phosphi te, diphen hos p (o] r

phosphite, %g §W Qlf%é%%;ﬂn%lca’tFﬂgggéégﬁﬁingg ?gghé§¥f%é{ ecéFe
phosphi te, (1ﬂghﬁoﬁylbﬁ@ﬁ@| pHESBhaEe, TRPTIRHSCFALLEFRi 0 phosphite, 30
diStearY'pentaerl&héliﬁ%rghﬁﬁvﬁﬁﬂﬂlbes fAag’ bénhﬂeﬂdedemnbam(émount of

net hyl e Id tyidec h | ph I
phos)p/)hl te, 5%’ P Q?( I :[Jq ﬁ%‘g bﬁ’ Oaggh{:%%lte;llot%g%fitégg osé’ﬁ:% pagny )
wel | as 41a J:he res@ppopymmmlményh@ tF%IH&Htlﬁﬂﬁh‘géﬁﬁ%%” [P iTh

al kyl 35 groupowghhiid2£i D1bs Giay FeRmaLOMBto 10 ym.

The blending agent for resins of the present
invention can be blended, as an antiblocking agent, even into
other resin films that have been widely known, such as

15 polyamides, e.g., nylon 6, nylon 6-6, nylon 6-10, nylon 11,
nylon 12 and to thermoplastic polyesters like polyethylene
terephthalate, polybutylene terephthalate, as well as
polycarbonate, polysulfone, polystyrene, and polymer alloys
thereof. The blending amount complies with the case of the

20 olefin resins. The same holds even for the other blending
agent for resins.

The amorphous definite particles of the present
invention can be blended as a filler into the above-mentioned
thermoplastic resins, various rubbers or into thermosetting

25 resins.

Examples of the elastomer polymer for rubbers
include nitrile-butadiene rubber (NBR), styrene-butadiene
rubber (SBR), chloroprene rubber (CR), polybutadiene (BR),
polyisoprene (IIB), butyl rubber, natural rubber, ethylene-

30 propylene rubber (EPR), ethylene-propylene- -diene rubber
(EPDM) , polyurethane, silicone rubber, acrylic rubber; and
thermoplastic elastomers such as styrene-butadiene-styrene
block copolymer, styrene-isoprene-styrene block copolymer,
hydrogenated styrene-butadiene-styrene block copolymer, and

35 hydrogenated styrene-isoprene-styrene block copolymer.



22 ) As the phosphonite, there can be exenplified

tetraki s(2, 4-di al kyl phenyl ) -4, 4" -bi phenyl ene di phosphonite, etc. Here,
the al kyl group has 1 to 30 carbon atons. Anobng them it is
particularly desired to use a tetrakis(2,4-di-t- 5

but yl phenyl) -4, 4' - bi phenyl ene di phosphonite. Exanpl es of the

phosphoni ¢ acid derivative include
4- hydr oxy- 3, 5-di -t - but yl benzyl phosphoni4, aci d, o-ethyl-(4-
hydr oxy- 3, 5-di -t - but yl benzyl ) phosphoni cid, o-(2-
et hyl hexyl ) - (4- hydroxy- 3, 5-di -t - butyl benzyl ) phosphoni ¢ acid, 10
o- et hyl (4- hydr oxy- 3, 5- s tihep Fiherpeaeytind oosgsiow. c therg, candce  cal ci um
ls?It OL 0- et gdielﬂﬁrki{'!%i@d)bheﬁo?=fqu.maldéw blti%@z.ﬁl,)ﬁhﬁsxﬁlhmhfa_ i 18I def f

is desire eat. s zer is..ble in nt_of. _from
0 01 to 1 0 part iy hsEnropkaRhpbad dotidl ©Ieloe ot a A edlin|
As the |ight %¥%ﬁﬁﬁqnmalﬁeb§éei§eﬁ@@kamﬁlamine~fermaé3¢hwéﬁ refimab&dkiing
agent or arb utéshy) Aelatiiadted péBpddierCiresin, epoxy resid)s Hignalltifagikol et
(2 absor bl nG-E0aD . ARAGaH, 20 0% BRIPIELAEsRELAR) A ARA S R,
ultraviol et ray-absorbin ~agents such 'as ) ) L
2- (5- met hyl - 2% FHebdAsmen FESbBnZ0 k¢ A% usgd inkaoGprlination ofubyeante
No. (5)-544; mefe-Kiydsaxy- 3, 5-
bi s(a, a-di net hyl benzyl nyl -2k ben |.az ) cal
subst ance No. (5);5459%ﬁg§k%F%¥bggtgb%€%1é€?(gﬁé aﬁQKBRSQS def%ﬁ%ge
hydr oxyphérll| Baerssias axel used ipovwn asemtcaf 4Bt Ante NP parts(by- 3580;

2- (3-t-butyl -weighthWnd? - budt oxypheny,| )ixom 5 tochborshere iy vdzehe, parknown
(3, 5o -1 Dy I, Ao kP RnROTIOR NS, SREATot FRSTAPIST RS Topip, g7
chem cal subs®aREOMF. (5)-3605; 2-(3,5-di-t-amyl-2- 30
nyaroxypnenyl ) benzot {1 9uple coaekngumsheniz b subslanagaNvich tHE) 9604
gf‘ et ﬁéiyig’s?g%ﬁ%%c%?gsi e%ggtg KS%I sié%ﬁsl g,a\ ¥§ek‘ﬁﬁg\/\n€e§ elrﬁp‘%ﬁ%qgﬁbstance No.
(3)- 2830, andfyxthermore, there can be exemplified a coating material
comprising at least one of the above-mentioned thermosetting
resins, or thermoplastic resin coating materials such as
vinyl chloride-vinyl acetate copolymer, vinyl chloride-maleic
20 acid copolymer, vinyl chloride-maleic acid-vinyl acetate
copolymer, acrylic polymer and saturated polyester resin.
These resin coating materials may be used in a single kind or
in a combination of two or more kinds.
When used as a blending agent for the coating
25 materials, it is desired that the amorphous definite
particles are blended in an amount of from 2 to 130 parts by
weight and, particularly, from 10 to 100 parts by weight per
100 parts by weight of the solid resin component in the
coating material, thereby to impart delustering to the coated
30 film or to enhance the insulating property.

Examples:
The invention will now be described in further
detail by way of the Examples.
35



et hoxy-5-t-butyl-2'-ethyloxalic acid bisanilide, a known 35 chem cal

substance No. (3)-2800. 23

As the ultraviolet ray stabilizer, there can be exenplified those of
t he hi ndered am ne type, such as

di et hyl - 1- (2- hydr oxyet hyl ) - 4- hydr oxy- 2, 2, 6, 6- t et ramet hyl pi peri di ne

succi nat e pol ycondensation product, a 5 known chem cal substance No.
(7)-2132; poly[[6-(1,1, 3, 3-

t et ranet hyl butyl)inino-1.3,5-triazi ne-22 4-diyl]((2, 2,6, 6-

tetramet hyl - 4- pi peri dyl)-i m no] hexanet hyl ene([ 2, 2, 6, 6-

t et ramet hyl - Bxgngiles ildyl )i m nol ], a known chem cal substance No

7)-2170; and 2- (3, 5- Qisde d N
(12170, and 2.(3, 5 hededttiod véabidsexybepridds or Bicburvhgal oni ¢ ac d

-piperidyl), a kn chepi cal t No.
(5)-5413.  spherical Pcy‘ltﬁ’pﬁszg8i??%ol)‘?%g M&%%ﬁ SHF%?%%ﬁSr% zZ‘ra%riége used
i n an anpunt aofow r3i,0a0404 @obppaitiby wetghtbypersingoapaediun sihicadieght of

the resin.gl . , ri ) ent b , '
wor kabi | i t5y %?%x%fhlon (228 Byl REILHPT b E£ad1 AT aaEent 24SHE dHGHETREONR He

e resj,n conpqQsition, there can be.used an | ubricatin
agent t hat i@hh%%&g%rdWQ%BSgyﬁPLfﬁlsf?frﬁo.‘ﬁum TRALCRES t%%djluﬁrbri cating )
agent nay bealaindtose(26. 38hby wehylir oofiriiofst yaed Budh &y welght 20fhg,

Chi or  nat ed A R e . e R L e Lyt
! \ A X, . Ose . Yeacl as
stearic aci d,am%zehg%s a%il&,caé\é\@pr,nl%@)s%?%qa} pg&:?: ciﬁ?d’é"f"m %%Fb%l-%@%l d
am d, netlyl| eeeblisstast omm dcid-treated product thereof of the present
invention, and their properties.
By using the above-mentioned three kinds of

starting materials, the sodium aluminate solution was heated

at 90°C and stirred, and to which was mixed sodium silicate
15 solution heated at 75C over a period of 12 minutes

{maintaining a temperature of not lower than 80°C) such that
the total amount of the reaction solution was 5 kg in a 10-

liter stainless steel container, in order to form a sodium
aluminosilicate which as a whole was in a homogeneous gel-
20 like form having the below-mentioned molar composition:
Nay,0/Si0; = 1.0
Si0,/Al203 = 3.0
H,0/Nay0 = 70
Then, the gel was heated at 95C for about 12 hours
25 with wvigorous stirring to obtain the Pc-type spherical
zeolite particles of the present invention, followed by
filtration, washing and drying to obtain a cake thereof. The
cake was pulverized by using a sample mill and a jet mill to
obtain Pc-type spherical zeolite particles (sample No. 1-1)
30 maintaining an yield of 99%.

(Turning into Amorphous Form)
By using part of the Pc-type zeolite cake of before
being dried, 5 liters of an aqueous slurry was prepared
35 having a solid component concentration of 25%, and to which



et hyl.enebi sst earoami de, erucic acid am de, stearic acid 25 am de, oleic

am de, behenic acid am de, N-stearylbutylic acid am de, N-stearylcapric
acid amide, N-stearyllauric acid am de, N-stearylstearic acid am de,

N- st earyl behenic acid am de, N-oleyloleic acid am de, N ol eyl behenic
acid amde, N butyl erucic acid am de, N-octylerucic acid am de, N 30

| auryl erucic acid am de, ethyl enebisoleic acid am de,

hexanet hyl enebi sol ei ¢ am de, N, N -di ol gyl adi pi ¢ acid am de,

N, N - di ol eyl sebaccic acid am de, etc. ,3 d) those of the ester type, such
as butyl stearate, cured castor oil, ethylene gl ycol nonostearate, etc.,
(e) those ofwhBegradpdlaly ayided 3bostich. Aditekyl ofl sahblricstaddybfakcohol ,

etc. (f) nE é& 1on of 14% with stlrrlﬁg T e mlxture was %élrredSUCh
as Iead steara CI um st ear a?

m xtur.e syst
t hereof . Par FPEU?%‘P‘F";/ Peetorgp| §1 'Fﬁﬁ/%ivel‘“’aShedt WE)E]% W tehe dfréfeij\é fgb
nmonoam de tyfg, and)fwa'fshﬁum{réﬁﬂié’l? by u¥Pg @he s&fshe nE11 to obta:l.:htans
desired that , % 8- éf@iﬂé@ f%@u?geeﬁe% (sampAbl hgul L3y, }lbieac' d

am de-type | ubricating used in an anount of fromOO to 0.3
parts by wei bt pe? uamcalcwetisabyav@@ﬁra@ﬂrtehefr%@"ﬁ? apfeWaghe anount is
smal | er t pahvéhizeadb e usdngethée et whirliic &bl phtpinpendnphicsisnatdl0

i npart ed. W‘\AEPhEPf fg%wla%ﬁggg?ﬁég %ﬂgﬁ&@% e?owerﬁfwent i Fxtﬂ)ﬁm

surface is tene transparency i's Tost.
An anti stati dSagehe Nery e )bl eF¥88- ity & & foare scanning-type

10 electron microphotographs and X-ray diffraction diagrams of
the samples Nos. 1-1 and 1-3. Fig. 3 also shows the X-ray
diffraction diagram of the sample No. 1-2.

Next, amorphous and spherical silica-alumina
particles (calcined at 430°C) (sample No. 1-4) of the invention

15 were prepared in the same manner as that for preparing the
sample No. 1-2 but effecting the treatment with acid by using
14% sulfuric acid in an amount of 1.1 liters.

Moreover, amorphous and spherical silica-alumina
particles (calcined at 4307C) (samples No. 1-5) were prepared

20 in the same manner as described above but changing the molar
compositions for preparing the Pc-type zeolite of Example 1
as described below. Here, the sample No. 1-5 was treated
with acid by using sulfuric acid in an amount of 0.88 liters.

) Na0/8i0; = 1.7
25 Si0,/Al,03 = 2.5
H,0/Nas0 = 43
The molar ratios Si0O,/Al1,03 of the Pc-type zeolite
of the sample No. 1-5 of before being treated with acid was
2.26.

30
(Comparative Example 1)

The Pc-type spherical zeolite particles (sample No.
H-1) having notched surfaces and having the'following molar
composition were prepared by using a sodium silicate

35 solution, sodium aluminate and caustic soda, and were treated



I npart antistatic property to the resin. As the antistatic 15 agent, there
can general ly be used (a) those of the cationic type, such as prinmary
amne salt, tertiary amne, quarternary anmoni um conmpound and pyri di ne
derivatives; (b) those of the ani oni ¢ type, such as sul phonated oil,
soap, sul phonated ester oil, sulphonated amde oil, sulfuric ester salts
of 20 olefin, sulfuric ester salts of fatty al cohol, alkylsulfuric ester
salts, fatty acid ethyl sulfonate saltsg; al kyl napht hal ene sul fonate
salts, al kyl benzene sul fonate sal ts; succinic ester sulfonate salts, and
phosphoric ester Sa|t8'%%£) t hose of the nonionic type, such as partial

ester 25 of ﬂﬁﬁ@yaacﬁﬁi@fz. yiidrd capedfiol 1 - brhiteee” dxy dBadidliet of
fatty al coholpar@lhyhgnen OpkdRdductecaf olvatit iy agidlinPldty 1@0EC (arddle

adduct of fatty am no or fat i.d ani.de ene. . oxide uct of

al kyl phenol , W«Eﬁesﬁ’%}? Bil%‘d'g'g—tzqund aky gé/ a (ﬁﬁﬁgﬁ?eétﬁzfl?%g%‘oxi de
adduct of pars@gmElecNeerHo}) 30 Fight ¢ SEPUSoFRGHF ;?E}?ﬁyi SLEEEBREEC  and

pol %et hly! eBe qfageahs of BAL, (H)2 tandse-6f. t ke asmpipiteeNoc EHypewasuch as
carboxylic ac : eri BV I y.dazaki derivatives. It is, however,
desired to uégQFﬁggg %%Yﬁﬁé}ﬁﬁﬁfgﬁﬁ Fg%eggn ., particularly,
polyoxyﬁthylenealkyIanﬁﬁ@°6$“bbe8x9ethylenealkylanide or 35 fatty acid
ester thereof, or fattwigersl@ster6o0d gl ycerin.

25 . Wen E%@Uﬁ?%fgn%ﬁ and antifoggi ng property are required
such as for_ agricultura {I %ﬁ, an antifoggin%_?gent n%y be bl ended.
Exanpl es &0 the antif od§PRETEERRHtOHitHe resin 1 cles used in

the present invention were measured by the methods described
below, and the results were shown in Table 1.

er parti

1. Particle diameter.

15 Fifty representative particles were selected from a
photographic image obtained by using a scanning-type electron
microscope (Hitachi S$-570), and the diameters of the particle
images were measured by using a scale and were regarded to be
particle diameters.

20
2. Specific surface area.

Measured in accordance with the BET method by using
Sorptomatic Series 1800 manufactured by Carlo Elba Co.

25 3. Bulk density.
Measured in compliance with JIS K-6220.6.8.

4. Moisture regain.
About 1 g of the sample was introduced into a 40 x

30 40 mm weighing bottle of which the weight has been measured

in advance, dried in an electric high-temperature dryer

heated at 150°C for about 3 hours, and was then left to cool

in a desiccator. Then, sample was accurately weighed for its

weight, introduced into a desiccator that has been adjusted
35 in advance at a relative humidity of 90% with sulfuric acid,



i ncludé stearic acid nonoglyceride, oleic acid nonoglyceride, 5

polygl ycerin oleic acid ester, sorbitan nonol aurate, sorbitan

nonopal mtate, sorbitan nonostearate and sorbitan nonool eate.

As a neutralizing agent for trapping hal ogen atons in the catalyst
resi due contained in the olefin resin, there can be used cal ci um
hydr oxi de, magnesi um hydr oxi de, calcium 10 silicate, magnesiumsilicate,
fatty acid calcium fatty acid nagng§éun1 hydrotal cite, and

l'i t hi um al um num hydr oxi de car bonat e?“Anong them the |ithiumal um num
hydr oxi de carbonate consists of fine particles of the shape of a
hexagonal pl atad waspeeassradk|for dtehweight mitand 72shoges kavel Pagsed.
excel l ent hal ogen atomtrappi ng agent. Exanples of the l'ithiumal um num
hydr oxi de carhonate have been di sclosed in Japanese Lai d- Open Pat ent

Publ i cati on n@ﬁ Deg330rTEaIs amobnt: It is desired that the
neutral i zi ng agent is uMedsured riimyropwddancefwitlmi® K-662806 pdkts by

wei ght per $00 parts 20 by weight of the resin. As a

nucl eating ag tp&or pronoting the crystallization of a resin, there can

be exenplified”™ *"al um nump-tert-butyl benzoate, dibenzylidene sorbitol,
sodi um bi s(4-tert-butyl Fhenp¥)phos Hratauesudi dhspersiongwas found in
met hyl enebi s( 4capdibhees -wutly lptze Ry phosphat e, cal cium 2, 2" -
met hyl enebi s(4, 6-ditert-butyl phenyl ) phosphate, and basic al um num
2,2' -nmet hyl enebi s(4, 6-di t'ert-butyl phenyl ) phosphate. “In the
ol efin restR Gbnﬁ@§t§¢bnvﬁﬁ1ndﬂx.present invention, the blending agent of
ol yITer | 2t on .+ Syet ebiricy £ YAIVeREy (PURACEApRLEANEL | LACINES OF o
blended i n t neBAFEr EREr BRETFCTTNE BPARYI A ERTbETRI Tt e PP SuPlner el ¢
bl endi ng or dupibbetbenibbe e alafirertemeeer ¢ hdhen, hReAerdpd deniargent 8si n
of the presenioiiinyaRbiefofankdlRrdd Rk eNderhnd Jihenbosamsle Poirtetalhgd
mast er batfg'pggeon a slide glass, a drop of the solvent of which the
refractive index has been known was added, a cover glass was
placed thereon and, after the solvent has permeated to a
sufficient degree, the movement of Becke line was observed
through an optical microscope.
20
8. X-ray diffraction.
Measured under the following conditions by using a

Geiger-Flex RAD-1B System manufactured by Rigaku Co.

Target Cu

25 Filter Ni
Voltage 35 kv
Current 15 ma
Full-scale count 8000 c¢/s
Scanning speed 2 deg/min

30 Time constant 1 sec
Slit DS 1 deg RS 0.3 mm SS 1 deg
Irradiation 6 deg

{(Example 2)

35 Resih films such as of polyethylene, polypropylene



26 . blending agent is kneaded together with the resin by using a

roll, Bunmbury's m xer or extruder. Afilmis formed by a
known nmeans such as T-die met hod, inflation filmform ng nethod or the
li ke method. 5 The filmmay be in the formof an undrawn filmor an
oriented filmbeing nonoaxially drawn or biaxially drawn. According

to the present invention, the blending agent for resins have a sharp
particle size distribution and a definjte shape, of fering excell ent
handl i ng property even when the filmi%?> 10 considerably thin. Therefore,
the filmcan be used for vari ous applications and, particularly, as a
wr appi ng fil andlp partireiliagrim, obohysromtledeayentaihimerhal dgem-nat ed- | ayer

film Thoug tt:%ﬂ?i;(rg;e'c%ﬂé arLLoubaL Ig aaahtoeham 1&% rleg t hat

t he f|In1has a

SS oV r a range rom ? (ﬁffle”
The ol ef i n r B8tveEanng Brofusedt Re Iﬁﬁ%r‘f‘t meta; ?19%‘?1?? t@ﬁﬁgﬁl 88%be used
as agrlcultueahyieﬁéﬁnanQ taltetateotepd lymeesi(BVADr bl émdedy miiddl dowady fil s,

there can gey idA@ak i h oMa densdita yebihykene or
the © Satrol eﬁéfé?%ﬁf%%ggﬁgﬁﬂ%uwﬁamw ; by

copol yner re [ n_t he 0 ications, it
is desired t HEEPHE MProrisRduSPEREPRT (RFCCT 8I%§m5$§ §1éﬁpgb in an
amount of froprefeffl imve(:ipart were dyaluve o fpertneﬂrp@n&nsﬂ@reweygthof t he

resin, and the heat., séxaa&t&:b BBéPQy agﬁ@iklﬁbnioka&ﬂt& aYre&%&thg agent )
or the heat retalnln gfntgﬁﬁf in an. anp from0.01 25 to

10 parts by REPIRET p%?r@. CSTREhBtTER] F?taln¥R§ the heat

ret ai ni nglagemsbpertyi s deS|red to use a lithium al um num conposite

hydr oxi de carbonate having a particle dianeter of fromO0.2 to 10 [err]m

as neasured by the | aser scattering diffraction nethod. Suitable

exanpl es of tﬁ§396n$|¥¢ﬁhﬂﬁﬁalun1nun1conp05|te hydr oxi de carbonate have been
9. Blocking property.

Two pieces of films were overlapped one upon the
15 other, a load of 200g/cm? was applied, left to stand at 40°C
for 24 hours, and the easiness for peeling the films were
evaluated in the following manner;

(O: Peels without resistance,

A: Peels difficultly,
20 X: Peels very difficultly.

10. Haze.
Measured in compliance with JIS K-6714 by using an
Automatic Digital Haze Meter NDH-20D manufactured by Nippon
25 Denshoku Co.

11. Scratch property.
Two pieces of films after 5 hours have passed from
their formation were overlapped one upon the other, and were
30 rubbed with a finger. The degree of getting scarred was
evaluated in the following manner;
(: Not almost scarred,

/A: Scarred a little,
X: Scarred.

35 12. Transparency.



di scl.osed in Japanese Lai d-OQpen Patent Publication No. 300313/ 1975. The

conposition of the agricultural filmnmay be bl ended with the
above-nmentioned antifoggi ng agent in an anount of fromO0.01 to 5 parts
by wei ght per 100 parts by 35 weight of the resin.

27 As required, the resin conposition of the present

I nvention may be blended with kaolin, talc, acid clay, sericite,
zeolite, zeolite ionically altered mﬁ;? Ca, Zn, etc., sepiolite,

wol | astonite, nephelinesyenite, 5 hy %talcite, dawsonite, dolomte,

silica, calciumcarbonate, calciumsilicate, mca, quarts and basic
magnesi um carbonate  Wiitghtight heangpisahtrhfagton odr gafprerle |ghaet

The ingrgan!ﬁﬁéiﬁéﬁ%%@m@%ﬂggndeéoi&a?&mo i eOheterf nosadl, g.botmpéo )
parts by wei ght per ar | 0 t resin. It is desired that
the particl egﬁ?’é'%‘ftélfr%% q?%é\ﬁppgfl\r,\\@?gg%?]éuf#?qy& ?oi‘s from0.1 to 10 [err]m
The bl ending agent for resins of the present I nvention can be bl ended,
as an anti®l gki Res BgeiHce QAR nisAt Burnivy hito eillofvi.| T8 that have been

w del y known, such as” 16 bol JAM 18518 Gau 0| 8.6 5 W8Bac6. Myl on 6- 10

nyl on 11, nyl on 12 ernmoplastic poL%£ ers [rke polyethyl ene
t er epht hal at eempetybutey [ eresdlemephthahedeat &5 wel PORRE andgeiaypcaebbnbee,
pol ysul f one, spahd Sf¥¥ N halixh .pOlvBERual dwYishe suriferecdf die diewndwag

amount conpl | es mﬁ%$ t he case of _ | 1L resi.ns. sgi@yghol ds even
for the othepgﬁfgﬁ r&y uging a co&gg 39ff¢f§ﬂé€ d@%e@, Mggﬁi '
10 manufactured by Nippon Denshoku Kogyo Co., to find an N-value
{degree of yellow color}. The smaller the N-value, the

superior the resistance against turning into yellow.

14. Dispersion Property.
15 The sheet was evaluated for its dispersion property

by naked eyes.

15. Temperature retaining property.
By using the sample film, a tunnel frame of the

20 shape of a semicircular cylinder of a diameter of 20 cm and a
length of 1 m was installed on the ground, and a temperature
at the central portion in the tunnel frame was measured at
night (3 o’clock in the morning). A temperature difference (
AT) was measured from a temperature in the similar tunnel

25 frame obtained by using a film without blended with the
temperature retaining agent, in order to evaluate the
temperature retaining effect. In the present invention, the

greater the value AT, the higher the temperature retaining
property.
30 ,
(2-1: Evaluation by using a polyethylene resin)
100 Parts by weight of an ethylene-hexene-1
copolymer prepared by using the metallocene catalyst having a
melt flow rate of 2.6 g/10 min and a density of 0.911 kg/cm3
35 was blended with 20 parts by weight of a product (trade name:



agente for resins. The anor phous definite particles of the

pr esent I nvention can be blended as a filler into the above-nenti oned

t hernopl astic resins, various rubbers or into thernosetting 25 resins.
Exanpl es of the el astoner polyner for rubbers i nclude nitril e-butadi ene
rubber (NBR), styrene-butadi ene rubber (SBR), chloroprene rubber (CR),
pol ybut adi ene (BR), pol yi soprene (11B), butyl rubber, natural rubber,

et hyl ene- 30 propyl ene rubber (EPR), e gylene-propylene-diene rubber
(EPDM), pol yurethane, silicone rubber,~&crylic rubber; and

t hernopl astic el astoners such as styrene-butadi ene-styrene bl ock

copol ymer, stizakexrasopaeexage \waartd clleodkanepat 2.8 smhytrtedeedt by

styr ene- but adiadrenshyr &nﬁiﬂhm%-al(m?.hmmehyd%ﬁlid’& daydbageaaiedB oo °c
styrene-i sopr - e 0 r .

2 BASRLLEPRG B A EORAAIE xoovo Cqplar 8-2-RBES Y SSGAE 11 oo
phenol - f or malcfePge serRia N yrlnd fr FBEdERgsRNt invegtaonyyarddl f09r mal dehyde
resin, ketBngarasnbidebyget resSilkganoxtuleds] oamdltiehydetaesiwes kneaded

mel am ne-fornal dehyde.resin, alkyd 5 resin sat.urat ed pol yester resin,
epoxy resin, 3 ﬁﬁ%&?ﬁ?ﬁ%ﬁ étr%%f%TPQFPFHF?Ié§gﬂﬂf§t§°rQﬁﬁ TS RePASEBTti ng
acrylic resi watch.gnghsj theymrenagied mafter Ratchused theaaledrsi nati on of

two or nom@enkibded copolymer wereigRetliSEydther fitl hefaté hef aymrghous
definite 10 pald kGl €802h8 S GY, Wb iR +2BRULL: Ol QPe?whl 48893 LS DY
10 parts of Irganox B-225. The mixture was then pelletized by

an extruder at a temperature of 180°C. The pellets were then
inflated to obtain a 40 Km-thick film.
The film was evaluated to possess a haze of 2.8%,
good AB property ((O) and good scratch property (O), and
15 exhibited a yellow color degree (N-value) of 12 in the
testing of resistance against turning into yellow, excellent
resistance against turning into yellow, and temperature
retaining property (‘C) of 1.6, manifesting excellent
temperature retaining property. The film without containing
20 the sample No. 1-3 exhibited a haze of 1.9%.

{(2-2: Evaluation by using a polypropylene resin)
To 100 parts by weight of a polypropylene f£ilm
resin powder (Hipole F657P produced by Mitsui Sekiyu Kagaku
25 Co.) were added 0.15 parts of a 2,6-ditert-butyl paracresole,
0.1 parts of calcium stearate and 0.09 parts of the sample
No. 1-3 of the present invention. The mixture was mixed
together using a super mixer for one minute, melt-mixed and
pelletized by using a moncaxial extruder at a kneading
30 temperature of 230°C. From the pellets were formed a film by
using a T-die. Then, by using biaxial stretch forming
machine, the film was stretched into 5 times in the
longitudinal direction and 10 times in the transverse

direction to obtain a 30 Mm-thick biaxially stretched film.
35 The film exhibited a haze of 2.3%, good AB property



wei ght and, particularly, from5 to 100 parts by wei ght per 100 parts of
t he thernnplastlc resin, thernosetting resin or el ast oner.

As a coating material to be blended with the 15 anorphous definite
particles of the present invention, furthernore, there can be
exenplified a coating materi al conprising at |east one of the

above- nenti oned t hernosetting resins, or thernoplastic resin coating

mat eri al s such as vi nyl chl oride- VI§§| acet at e copol yner, vinyl
chloride-maleic 20 acid copol ynmer, vinyl chloride-maleic acid-vinyl acetate
copol yner, lic polymer and saturated polyester resin. These resin
coating nmat er(d)l anthygded gswdtth progerfie KPhd and nonmala resdstaaceon of

two or nore hgadﬁst turning into %emowsedrm i I eidhbgtagentainimdg the
coating 25 nggﬁ# e f %a&ﬂih%gg %hﬁé qpq&phous definite
0 r'om

particles are I'h an anount to 130 parts by ght and,
particul arly, fron110 F%IQEEFWﬁﬁQ4;abyeﬁépgﬁ?mQR#lthQHH§SpQF?§a5?dWBYght of
t he solid Beaddiggnponegdrisn dfh®izukapad | prpdmicet byl erzhsaﬂé)yxagakmpart

del ust er N9 kRgtBEcEOA e DabikbOr cho £LRANSSid N syl bl g Brpper Y.

Exanpl es: be descri
detai | by waypt¥enthen Bagnfl dspagts of erucic acid amide to 100 parts by
29 weight of a polypropylene resin containing a halogen-

contdining catalyst residue. The resin composition was

10 pelletized at 260°C, introduced into a metal mold of a
stainless steel plate of a size of a thickness of 1 mm, and a
height and a width of 100 mm x 100 mm, sandwiched between a
thick ferrotype board for photography and a 2 mm-thick
aluminum board that are placed one upon the other, pressed at

15 230°C for 30 minutes, transferred into a cooling press of 30 x
5C, and was cooled under a pressure of about 50 kg/cm? per
the molding projection area. After the temperature of the
metal mold has dropped to lower than 40°C, a 1 mm-thick
polypropylene sheet was obtained.

20 The polypropylene sheet exhibited an yellow color
degree (N-value} of 12 in the testing of resistance against
turning into yvellow, exhibited excellent resistance against
turning into yellow, and exhibited very good sheet dispersion
property as observed by eyes. '

25 _

{2-3: Evaluation by using an ethylene-vinyl acetate
copolymer resin {(EVA))

' A resin composition comprising 100 parts by weight
of an EVA resin containing 15% of vinyl acetate and having MI

30 = 1.5, 0.1 parts'by weight of a benzotriazole-type
ultraviolet ray-absorbing agent, 0.1 parts by weight of a
hindered amine~type antioxidizing agent, 4 parts by weight of
Mizukarac which is a temperature retaining agent, and 0.5
parts by weight of the sample No. 1-3 of the present

35 invention, were stirred and kneaded by using the Henschel’s



Exanple 1. Descri bed bel ow are a process for preparing a
spherical Pc-type zeolite having notched surfaces and having a |l ow
Sigerr]/A[err]Jerr] conposition ratio by using a sodiumsilicate 5
solution (22% by weight of Sierr] and 7.2% by weight of Na[err]O in

whi ch are dissolved cullets of sodiumsilicate, sodium al um nate (25.3%
by wei ght of A1203, and 19. 1% by wei ght of Na[err] O and caustic soda,
and for preparing oWy hygroscopic ?”mrphous silica-al um na spheri cal
particles fromthe Pc-type 10 zeolite &fd an aci d-treat ed product t hereof
of the present i nvention, and their properties. By using
tlhe above- rrelmtﬂmed tr'héeebkéndéd defneadesl @tbaﬁgtgwa@rp@llsatm@g byd'aﬁmn%

al um nate solu err C_an i ch was
m xed sodi um stq AL ‘??Fl%th ahe \F@i G(E):ngrm Q of 12
m nut es %ﬂﬁgﬁﬁ. ﬁg ’éh?é aftiore dﬁBiJ i S PR¥ITE RN

t hat t he v&J.Qitdlﬂ o%rrgcn&moan&r@ i8Rk’ 9! ubpopmas Taekmm wad 0-

liter staigl essy ta%‘éh E8£'t§£\,£etfemﬂé}a%'h‘1%r rgeaigéﬁ%ous ge#@ -85, PESPFLE

al um nosilicate e was In a hono

havi ng t he bm%ﬁﬁpéﬁ%ﬂclﬁnl ar conposition:

Na[err] O Si err] = 1 @he £ilm exh:.blte&ﬁ ﬂ@mkhﬁhkerréﬂmxr}g praperty
Herr] O Naferr S5[err]C
For about 12 JodFs FRHRERE HE o UG PPPE Y TR AobhEoPRreb e

spheri cal FEDSPRECPEY t 72| FEFVIhOYDFYEENt i nvention, fol | owed by
filtrati o0 washing and drying to obtain a cake thereof. The cake was
pul veri zed byd&{pggagﬁgnﬂ jd Iyand a Jet mll to obtain Pc-type
spheri cal zeoﬁ Ite particles (sa 1f) 30 rral nt aj an yield of
99% (Turni ng i nt GVABRBR ggehar n’)s a film of an Oﬁé{fg L85i8art of the
Pc-type zeol idompoaieioh btetaimed bybeisiggdr eedan 5aB i dgsrst ,ofthen amgupboss
slurry vas prepaedle39-Havifig: & SAhf neoBRENEAT o § 0P AHd A eOfio2580 3 and

to which
15 having a pH of 9.6 and a moisture-absorbing amount of 13.7%

of Comparative Example 1.

(2H-1: Comparative evaluation by using a polyethylene resin)

The film of the polyethylene resin obtained by

20 usging the metallocene catalyst of Example 2 was evaluated in
the same manner as the film evaluation (2-1) of Example 2 but
using the sample No. H-3 instead of the sample No. 1-3 of the
present invention which is the AB agent.

As a result, the film was slightly colored in pink

25 (pinking), and the yellow color degree (N-value) was 13.9 in
the testing of resistance against turning into yellow.
Moreover, the film was swollen due to foaming and contained
fine bubbles, and possessed low transparency as observed by
eyes compared with the film of evaluation (2-1}.

30
(Comparative Exanmple 3)

A film of a polyethylene resin composition was
evaluated in the same manner as in Comparative Example 2 but
using, as an AB agent, the amorphous and spherical particles

35 of Ca ion-exchanged Pc-type zeolite (Ig-loss{%): 4.9,



30 . was gradually added about 1.4 liters of sulfuric acid of a
concentration of 14%wth stirring. The m xture was stirred for about
one hour, filtered, washed with water, dried at 110 [err] C, and was
pul verized by using the sanmple mll to obtain an 5 acid-treated product
t hereof (sanmple No. 1-2). The sanple No. 1-2 was calcined at a

tenperature of 450[err] C and was pul verized by using the jet mll to
obt ai n anor phous and spherical sili §g al um na particles of the present
i nvention (sample No. 1-3). Figs. 2 and 3 are scanning-type 10

el ectron m crophot ographs and X-ray dlffractl on diagrans of  the sanples
Nos. 1-1 and meiZtuFegre@ashstRshdng t bE: X10ay) distilfosedctinodapheegeam of the

Sa”P' el No. (1 zl?a ent Publﬁ%%tlon Next 172007 PHOL S Rsh P e ugathtﬂlét (@an@il:LSlém na
particles (calcined a e.ihvention wer e
prepared in f}‘fﬂz ge ﬁaﬁh%rfh@t%gb#%glﬁ?eﬁ%?fﬁ%% (oHE 51 fe No. 1-2 but
ef fecting the’:amma:ta:mm Bxatpleid by using 14% sul furic acid in an
amlount 0}‘ E1lliters. e filn was n&@&%%é(é @@@gl)%@%ﬁlri@nspbﬁrafgl)
silica-alum na articles caC| anpl e wer e
prepared 20 % FEREAAE ‘?S'a§ FB?e’aeé Vleytﬂ?%’% gg lf% nol ar
conposi tions ﬁmnm:aepacyngremmqeypgazaatl termindEiatpl ye.llow arnd descri bed

gg' aw anrnea 418 1R Esgépt tl HART ek, eehsdfllmwol\?taé[ﬁ e(‘.?ﬁ?io%egquﬂ?;:[r}]gc sullf ng2 C
| | [ | =
Siderr]/A [e‘?:‘]’éilé’rgr) ts'y gomsiderable de9rferr] O Naferr] O = 43

The nolar WGatios Sigerr]/A[err]Jerr] of the Pc-type zeolite

15

20

25

30

35



of the sanple No. 1-5 of before being treated with acid was 2.26. 30

(Conpar ative Exanple 1) The Pc-type spherical zeolite
particles (sanple No. H 1) havi ng notched surfaces and having the
fol |l ow ng nol ar conposition were prepared by using a sodiumsilicate 35
solution, sodiumalum nate and caustic soda, and were treated
31 with an acid (14% sul furic aci 1.4 liters) in the sane manner
as in Exanple 1, followed by drying 110[err] C (dried product: sanple
No. H 2) and at 450[err]C (cal ci ned product: sanple No. H3). Fig. 4
shows their X-ray diffraction 5 diagrans of H1, H2 and H3. The sanple
No. H 1 was obt ai ned mai ntaining an yield of 89%
Na[err]OSidJerr] = 0.7 Sigerr]/A[err](Jerr] =6.0
Herr]OQ Na[err]O = 6D 10 Properti e of the res]g fLLIer
particles used in | the present ing%ntiéb mef? néﬁsured%%xﬂi@; neﬁbods
descri bed bel ow,,‘-;ant};theooresugts wer e showh' i n Tabl e na= 1, sParticle
di aneter. 15 ~ FifP& representative particles were selected froma
phot ogr aphi ¢ i mage obtained by using,a scanni ¥g-type el e Fof) < <
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- e .

m croscope (Hitachi S-570), and the diameters of the particle | mages
were neasured by using a scale and were regarded to be particle

di aneters. 20 2. Specific surface area. Measured in
accordance with the BET nmethod by using Sorptomatic Series 1800

manuf actured by Carlo Elba Co. 25 3. Bulk density. Measur ed
i n conpliance with JI'S K-6220. 6. 8. 4. Mbi sture regain.

About 1 g of the sanple was introduced Bto a 40 x 30 40 mm wei ghing bottle
of which the weight has been-neasured 490 advance, dried in an electric
hi gh-tenperature dryer heated at 150t for about 3 hours, and was then

|l eft to cool (Exampded®&kiccator. Then, sanple was accurately wei ghed for

its  weight, introduced he&ﬁgatﬂ@%&@fscearwﬁg xka?éeﬂ%qnaadtﬂéee&f 35 in

advance at a relative humdity 0% with sulfuric acid

32 and wagxaERdar éd toe $Q@l%|3&ﬁ@1§ﬁf—érsq@w yaRabeaped s 90C )
QG | - absor bi ng aadoshtiirred, and to whichkwsareixed apdivmnstlidate JI S

K_6220'6'215 é%lution heated at 80°C over a period of about 4 minutes such
that the total amount of the reaction solution was 1.75 kg in
a 2-liter stainless steel container, in order to form a
sodium aluminosilicate which as a whole was in a homogeneous
gel-like form having the below-mentioned molar composition:
10 Na0/8i0; = 1.71
810,/A1,03 = 2.52
H,0/Nas0 = 44
Then, the gel was reacted for about 6 hours being
heated at 90°C with vigorous stirring, and was filtered,
15 washed with water, and dried to obtain the Pc-type spherical
zeolite particles (sample No. 1-7) of the present invention.
The molar ratio Si0,/Al,0; was 2.25.

{Turning into Amorphous Form)

20 By using part of the Pc-type zeolite cake of before
being dried, 154 g of an aqueous slurry having a solid
component concentration of 15% was prepared. To this slurry
was added about 70 ml of sulfuric acid of a concentration of
6.2% over a period of about 3 hours, and the mixture was

25 stirred for one hour. The mixture was then filtered, washed

with water, dried at 110°C, and was pulverized in a mortar to
obtain an acid-treated product (sample No. 1-8). The sample
was calcined at 550C for one hour to obtain amorphous and
spherical silica-alumina particles (sample No. 1-9) of the

30 present invention. Figs. 5 and 6 are scanning-type electron
microphotographs of the samples Nos. 1-7 and 1-9. Fig. 7 is
a diagram of X-ray diffraction of the samples Nos. 1-7, 1-8
and 1-9. Table 2 shows physical wvalues and compositions of
the samples Nos. 1-7 and 1-9.

35



6. pH.. The pH of a 5% aqueous di spersion was found in
conpliance with JI'S K-5101.26. © 10 7. Refractive I|ndex.

First, a solvent (a-brononaphthal ene, kerosene) of which the refractive
i ndex has been known was prepared by usi ng the Abbe's refractoneter.
Then, according to Larsen's oi |l imersion, several mlligranms of the
sanpl e powder was 15 put on a slide glgss, a drop of the solvent of which
t he refractive i ndex has been known was added, a cover gl ass was
placed thereon and, after the solvent has perneated to a sufficient
degree, the novenent of Becke |ine wd€bd; ved t hrough an opti cal
m croscope. 20 8. X-ray diffraction. Measur ed under the
fol |l ow ng condgtiOfs &y using a GbigeriEHex RAD- 1B Syst em nmanuf act ured
by Ri gaku Co. =8%pi€ 0. Tar get Cu 25 Filter
Ni o %%?e 35 k rrent
15 mA BUIXé u 153gc(aq:/énlc)ount 8§O(§5cls O'5C<u Scanni ng
speed 2 d } Ry 30, Ti me const ant 1 sec
Slit SﬁéﬁlfigggPﬁﬁﬁf%qs 0.3 mm SS 1 deg _ rradiation
6 deg (Exanmpl e 2)~ 35 Resin filns such as of polyethyl ene,
pol ypropyl ene oi1-absorbing

amount (ml/100g) 74 76

pH 11.3 9.8 |

Moisture

regain (%) 20.5 3.7

Refractive

index 1.46 1.47

Average particle
diameter {(um) 0.8 1.1

Chemical Composition (%) dried at 110°C

Ig-loss 7.6 1.2
8i0 41.8 49.6
A1253 31.5 38.9
Na20 19.0 9.8

8i0 /A1203 molar
ratio 2.25 2.16



33 .and, particularly, polypropylene containing hal ogen- cont ai ni ng
catal yst residue, straight-chain |owdensity pol yet hyl ene produced by
using a netall ocene catal yst and et hyl ene-vi nyl acetate copol ynmer (EVA)
bl ended with Towy 5 hygroscopic anorphous and spherical silica-alumna
particles (sanpl e No. 1-3) obtained according to Exanple 1 of the

present invention, were evaluated for their transparency, AB property,
scratch property, pinking property, resistance agai nst turning into
yel l ow and tenperature-retaining 10 proﬁﬁﬁty (Testi ng Met hods) 9.
Bl ocki ng property. Two pieces of filns were overl apped one

upon the 15 otfekpla hoad of 200g/cnferr] was applied, Ieft to stand at
40[err] C for 24 hour and th eas ) eeI t i re
B, SR SR LR BB ] L 8

evaluated in the follo
resi stance, Example 1, th¢\S¢dk#m;a%ummnaEEts9lugeon was heatedyxat $REfs

very difficul tdnd stirred. ah@Z€o which was mixedMeGERGillcaeePEbaRELoM t h

2 SYCOTIA BY g 8 75 BB bl e D928 NEE (MRtERARaTRgUL oct ur ed
temperature of not lower than 80°C ) such that the total

amount of the reaction solution was 5 kg in a 10-liter

stainless steel container, in orxrder to form a sodium

aluminosilicate which as a whole was in a homogeneous gel-
10 like form having the below-mentioned molar composition:

Na,0/810; = 0.85

Si0,/A1,03 = 4.00

H,O/Nay0 = 70

Then, the gel was reacted for about 20 hours being

15 heated at 95C with vigorous stirring, and was filtered,
washed with water, and dried to obtain a cake which was then
pulverized by using the sample mill to obtain Pc-type
spherical zeolite particles (sample No. 1-10). The molar
ratio Si0;/A1,0; of the sample was 3.19.

20
{Turning into Amorphous Form)

By using part of the above Pc-type zeolite cake of
before being dried, an aqueous slurry having a solid
component cohcentratidn of 25% was prepared. To this slurry

25 was added about 1.4 liters of sulfuric acid of a
concentration of 14% over a period of about 3 hours, and the
mixture was stirred for one hour. The mixture was then

filtered, washed, dried at 110°C, and was pulverized using the
sample mill to obtain an acid-treated product (sample No. 1-

30 11). The sample was calcined at 550°C for one hour to obtain
amorphous and spherical silica-alumina particles (sample No.
1-12) of the present invention. Table 3 shows physical
values and compositions of the samples Nos. 1-10, 1-11 and 1~
12.

35



Two pireces of filns after 5 hours have passed from their formation were
over| apped one upon the other, and were 30 rubbed with a finger. The degree
of getting scarred was eval uated in the foll owi ng manner

O Not al nbst scarred, A. Scarred a little, X:
Scarred. 35 12. Transparency. 34
White light transm ssion factor of aDégnple sheet was neasured by using
a color-difference neter, Mydel 1001 manuf act ured by N ppon Denshoku
Kogyo Co. 5 13. ReS|stance agai nst turnlng into yell ow. The
sheet was introduced into a constant-18P1& @mperature vessel maintained at
85[err]C, 90%H and was left to stand for 24 hours. The hue on the

surface of the h S nmeasur ed by usi a golor-difference neter,
Model 1100P 1$a nfl\\iﬁ:va_'[ ur ed by N ppen Fﬂﬁﬂku ﬁ‘ Q (‘nS‘ fén find an

N-val ue or). The Il er ol N-val t he

superior the ?%ufg‘g%@y &%Fﬁi ur ni ng fﬁﬁ% yelloaﬁ . ?S Di spersion
Property. 15 Specifi sJ?F%&@eet was evaluated for its dispersion property
by naked eyes.gnaa (m°/g) - - -

Oil-absorbing

amount (ml/100g) 52 50 by
pH 11.0 '8t7 8'9
Moisture

regain (%) 25.0 - 4.5
Refractive

index 1.45 1.46 1.46

Average particle
diameter (um) _ 7.2 7.2 7.2

Chemical Composition (%) dried at 110°C

Ig-loss 7.0 13.0 3.0

8i0 48.9 53.4 60.0

Al 83 26.5 28.1  31.0

NaZO 17 6.0 6.2
Si0,/Al1.0., molar

ratfo 2 9 3.19 3.22  3.29



15. Tedrperature retaining property.
a tunnel frame of the 20 shape of a semicircular cylinder of a dianmeter of
length of 1 mwas installed on the ground, and a tenperature

20 cm and a
at the central

portion in the tunnel frane was neasured at ni ght (3

o'clock in the norning). A tenperature difference ( AT) was neasured

froma tenperature in the simlar tunnel

wi t hout bl ended with the tenperature retaining agent, in order to

eval uate the

(2-1: Eval uati

temperature retaining efffect. In the present invention, the
greater the value AT, the higher the tenperature retaining property. 30

rask 08 Bxpebletdyl ene resin) 100 Parts by
wei ght of an et hyl ene-hexene-1 0 I ' the
BieiEis chf PRl TRl gashateRiob sy bl

nmet al | ocene catal yst havrn

O
oW ra n and a

density of 0. ®arpjeci] ethd 85dinas dluarigedewsbhuliomardss heptedi ght 701C a
product (tradeathiirred, and to which was mixed a sodium silicaBb

cal o ni ng. a3 (ATHUFICH HREHEH RErbG: AUCER RHA%E A SD6RE: £ LTuCen it eq
dowtu thegieted. momt qfathe ppageightsolutgon; Wassanpp ekfolin 1- 3

calcining a
by M zusawa K

of the presentaizditeroBtanliess (redl pantaibyrwelghirddr kog@oen 4035, and
the mxture vag {ied9tnino8 i A Wdtada8! a AASIP SR

prepare a master

10

15

20

25

30

35

gel-like form having the below-mentioned molar composition:
Nay0/8i0; = 1.71
Si05/A1504 = 2.52
H,0/Najy0 = 44
Then, the gel was aged for one hour being heated at
70C with vigorous stirring, and was reacted for about 6 hours

at a temperature of 90°C, and was then filtered, washed with
water, and dried. The thus obtained sample was not the Pc-

tvpe zeolite but was a mixture of the Pc-type zeolite and the
X-type zeolite.

{Comparative Example 5)
By using the same starting material as that of

Example 1, the sodium aluminate solution was heated at 47C
and stirred, and to which was mixed a sodium silicate

solution heated at 50°C over a period of about 4 minutes such
that the total amount of the reaction solution was 1.75 kg in
the 2-liter stainless steel container, in order to form a
sodium aluminosilicate which as a whole was in a homogeneous
gel-like form having the below-mentioned molar composition:

Na,0/810, = 1.71 '

§10,/A1,0; = 2.52

H20/Nax0 = 44

Then, the gel. was aged for one hour being heated at
50°C with vigorous stirring, and was reacted for about 4 hours

at a temperature of 90°C, and was then filtered, washed with
water, and dried. The thus obtained sample was not the Pc-

By using the sanple film

25 frame obtained by using a film
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batch, The thus prepared master batch and the above- menti oned copol yner
were m xed together at a rate of 75:25, and to 100 parts by wei ght of
tHis mixture was added 0.2 10 parts of Irganox B-225. The mixture was then
pel l eti zed by an extruder at a tenperature of 180[err]C. The pellets
were then inflated to obtain a 40 [err]mthick film The
filmwas evaluated to possess a haze of 2.8% good AB property ([err])
and good scratch property ([err]), and 15 exhibited a yell ow col or degree
(N-val ue) of 12 in the testing of redbstance against turning into
yel | ow, excell ent resi stance against turning into yellow, and

Eerrpera:ure tyb&t 2édl e m&f%%yﬁ(hﬁgﬁﬁ.@{] tl}(eﬁ,Pdlf[t%’CeEQEbDQt@)(Qﬁldﬁélt
enperature r n el . . m  contal n ne sanpil e
No P53 exhi birai o e Wtipl pLOT Eb. M MR LATSLBEEN, 6F ANy

pol ypr opyl enediéEragtion of this mixtyrep0 parts by wei ght of a

EOl yrk)ro%l ene film r'@ﬁérpﬁé?/éiﬁf ihHieﬁQlienﬁﬁéngs Prodsed by bbt Sbta:iﬁeki yu
agaku P r (S , = dl re-_Qu resol e,
0.1 parts o ca ciﬁ%?s ejgsraoit afﬁgﬁ%‘.ﬁogip%?%gpeor’f q?ekggn%%jéePf&%._ 1-3 of
the present i hYBREPFFENCHHENG PBUPECRAStY X blendiget fbe Beiviglefiduper

m xer for onergkimit£ilmelvith xedhlanding apddtetdonpdikynysaingriphdamneax al

eat et o nokHeseLe 0 et e Pl g € BT LicgE gl e
machi né, the BRI W\%&%u%t‘%@m%ééopn?ﬁ) § ‘E‘Pn%b inprtReulariyngi tadd na
directi on bhdmdfstiuf@srdghiltheatt eausyebftum (KHI0RO! b@Nnbe DREGEN thadD 10%
Lg;;]g¥t2{géﬁQgggggkgﬁbr%%%%%%gguLkggésg5 The filmexhibited a
By blending the olefin resin film such as of
polyethylene or polypropylene containing a halogen-containing
catalyst residue with a neutralizing agent and a lithium-

15 aluminum composite hydroxide particles having temperature
retaining function, furthermore, it is allowed to obtain a
resin film having improved heat stability such as resistance
against turning into yellow and excellent transparency,
temperature retaining property and AB property.

20 With the pH of the aqueous dispersion being able to
be confined within a range of from 6 to 9, furthermore, the
olefinic resin film obtained by using the metallocene
catalyst is not foamed or swollen, does not contain fine
bubbles, exhibits very good AB property, transparency and

25 scratch property, without coloring trouble or being colored
in pink (pinking).




36 o ([err]) and good scratch property ([err]), and normal resistance
agai nst turning into yellow. The filmw thout containing the sanpl e No.
1-3 exhi bited a haze of 1.8% Furthernore, a resin
conposition was prepared by 5 adding 0.2 parts of M zukarac produced by

M zusawa Kagaku Kogyo Co., 0.08 parts of the sanple No, 1-3 of the

present I nvention and O. 1 parts of erucic acid am de to 100 parts by
wei ght of a pol ypropyl ene resin containing a hal of u "ﬂ mg

catal yst residue. The resin conpositionlwas 10 pe lC

I ntroduced into a netal nold of a st ai nl ess steel pl ate ofa’size of a

t hi ckness of gramusand a hei ght and a width of 100 mm x 100 mn

sandwi ched between a f.erratype board for ,photo

mm t hi ck P‘um num bo%’?aa‘?%awe %I ace Sonceon ﬁlf’ﬁega?fég pressed at
15 230[ err] C Befigbteipantdslesr baving r 6 mmlarcz;@tiqngsmzééézw of0fremr ]
S[err]C, and gas e@%eﬁ s deke %a@i@séﬂr&zﬂiesabqg‘) 5@ éﬂ@ézﬁd&@b’aﬂrtﬂ@le the

nol di ng pr oj e%tél on ar fter ghe te erat EB netal nol d has
dropped to o FEABLZNRRt was
obt ai ned. 29 equlllbrlum T@?@%Q&DyﬁfthF é‘i@eaéq%eﬁhéﬂh Ja ywailkow col or

degree (N-val dehsfty ¥ ifrdnh®. seabl DR of /nIeSiagtans @@: ngi the EOERAi 8P i nto

yel | ow, exhibite I c st t yeI | ow, and
exhi bi ted verig/l%l %%ésﬁeéﬁ%%g)eglﬁgf’ Froa}tgféo%ertly a%g%(gsaé&xé% eyes. 25
(2-3: Eval uat d@glbyt@m:&rleét hﬂ@me}bﬁwedabm aged-treatgpe pndr thesin
(EVA)) heat- treaéurr@s lah peOBRODi td th\ﬁ@x@p & 8pRErileWL RS che maﬁé,t

of an EVA S|n ai nina_15% of. vin ace ate_a 30.,= 5 0.1
parts by V\jél ghit ?nké% |a?8‘fie t ‘%]e F‘f’rgﬁﬂ%ﬁ& %E&' Bi ﬁﬁ agent ,
0.1 parts by Ve#gbe wBie dasishipfidexbdesnians spid amerphdwd defgnigent, 4
parts by wei gBhre{ciles MiAHar-agaWhE et BN STtk EsdnR PaRitRgudgesat , and
. structure as that of said Pc zeolite.

15 2. An additive for resins according to claim 1,
wherein the pH of the acqueous suspension lies over a range of
from 6.5 to 9.

3. An additive for resins according to claim 1 or 2,

20 wherein said definite particles are substantially spherical
particles and have a BET specific surface area of not larger
than 50 m2/g.

4. A process for preparing amorphous definite

25 particles comprising a step of acid-~treating a Pc zeolite
having a spherical particle shape, a notched surface and a
molar ratio Si0O,/A1,03 of from 2 to 3.4 on the basis of oxides
under the conditions where at least a part of sodium in the
zeolite is removed and the molar ratio $i0,/Al;0; becomes from

30 2.1 to 3.3 on the basis of oxides, and a step of calcining
the acid-treated product, so that said Pc zeolite is turned
into amorphous zeolite.

5. An olefin resin composition comprising 100 parts by
- _
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parts_by weight of the sanple No. 1-3 of the present 35 invention, were
stirred and kneaded by using the Henschel's

37 m xer. The obtai ned kneaded product was pelletized by using a

bi axi al extruder at a tenperature of 150[err]C and was then subj ected to
the inflatio ' 0 obtain a filmhaving a wi dth of 30 cmand a

g
t hi ckness of & 0 ‘nn1Tas 5 evaluated for its tenperature
m ty and transparency. The film

S
retaini ng prdie ‘m‘“

exhi bited tenperat ure ¥ etsai hi ng propert@ of as excellent as 1.7[err]C,
good AB property and favorable transparency as observed by eyes. 10

(|CO][fPar ati ve Eéﬁ@[ﬂl %fz_)atn_ olefﬁﬁzta :esjan,b%,géﬁegnbﬁh@i‘%ééﬁi@ afd"td|i@tiﬁ5, an
olerin resin C l'lgll (0] | ne A I nNg, as n nt. e

aror phous. SRO Sty {tear OsPRFES. B IWHigRt, %1 PRPEREGIE (GFE B4¥8 e No. H 3
15 having a pPeotidied dpyiagmbdi btarmclars eabingSiGniAdnOpfofl Fxmmw 2. 1oto

Colmi)a[ ﬁt : ve Exappdre the basis(8kt é;'cdeZBh r,fpfxlrze)t h?ie?ﬁéﬁég'eléitpaﬁ t hti:&neuaﬁaﬁe@er
pol yet hyl e resin ilmo e pol,yethyl eng_resjn
obt ai ned b 2®§ué?%EJQrﬁetﬁe?3IFﬂbeﬁé?cét39§§?u¥ﬁ 45&%#& 8oLl VBt ed i n
t he same mann€fHYEE )X € hioktnosearemtiiom 10%1) (8) &t densify of from

0.5 to 1.2 g/ml, and (5) a pH in the form of an aqueous

suspengion of from 6 to 10, said amorphous definite particles
being obtained by acid-treating and then heat-treating a Pc

10 zeolite having a spherical particle shape, a notched surface
and a molar ratio Si0,/A1;0; of from 2 to 3.4 on the basis of
oxides, and said amorphous definite particles further having
substantially the same particulate structure as that of said
Pc zeolite.

15 _
6. An olefin resin composition according to claim 5,
wherein said olefin resin contains at least an olefin resin
obtained by using a metallocene catalyst.

20 7. A packaging film comprising an olefin resin
composition of claim 6.

8. An agricultural film comprising 100 parts by weight
of a resin containing an olefin resin obtained by using a .

25 metallocene catalyst, as an inorganic additive, from 0.01 to
10 parts by weight, of amorphous definite particles having
{1) a molar ratio Si0,/Al;0; of from 2.1 to 3.3 on the basis
of oxides, (2) an average particle diameter of from 0.3 to 10
Km, (3) a moisture regain at equilibrium (RH90%) of not

30 greater than 10%, (4) a bulk density of from 0.5 to 1.2 g/ml,
and (5) a pH in the form of an aqueous of from 6 to 9, said
amorphous definite particles being obtained by acid-treating
and then heat-treating a Pc zeolite having a spherical
particle shape, a notched surface and a molar ratio S104/Al1,0;

35 of from 2 to 3.4 on the basis of oxides, and said amorphous
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using 4§ he sanmple No. H 3 instead of the sanple No. 1-3 of the pr esent

inyention which is the AB agent. As a result, the filmwas
sllghtly colored in pink 25 (pinking), and the yellow col or degree
(N-val ue) was “13:9—n the—testing of resistance against turning into
yel | ow. Mo

swol I en due to foam ng and cont ai ned
fi ne bubbl es, ﬂvm) Transparency as observed by eyes
conpar ed Wit h uation (2-1). 30 (Conpar ati ve Exanpl e 3)
A filmof a polyethyl ene reS| n conpositidn was eval uated in the same
manner as in Conparative Exanple 2 but usi ng, as an AB agent, the

armor phous and &efiiteabaPaitl & efurdhdd hg%lhﬁ‘nséﬁ%l'&%ﬂl@ctwp@a&@m ite
(lg-loss(%: 4.9 i sture

regain (%W: 5 pfftﬁ'lgrulfﬁeSftﬁ’ilgté‘%%éacf ithaf,gingaid Pe P’%ﬁoéﬁ“[tepuﬁﬁicg‘fv Bn No.
17217/ 1994 i ndt.ddd tof 1dspayts hey segighd of Rolith3umfaluminum aoopepitrati ve

eval uation (2HpAfride c@ﬁ@ﬁé@é '}Y@l@@@barglclé dlameter of Theothid B Was

not foaned, was not swolle not contain % and exhi bited
very good AB propémtgs mea%%ﬁ?s&érr éhey}aﬁég.%q%%gafiﬁg TR AT Fhes
yel | ow and scratch property. However, the filmwas colored in pink

(pinking) to a considerabl e degree. 10
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ABSTRACT

An additive for resins, a process for preparing
amorphous definite particles used as an inorganic additive,
and an olefin resin composition blended with the additive,
and an agricultural f£ilm blended with the additive and a
lithium-aluminum composite hydroxide carbonate. The additive
for resins comprises amorphous definite particles having (1)
a molar ratio Si0,/A1,03 of from 2.1 to 3.3 on the basis of
oxides, (2) an average particle diameter of from 0.3 to 10 &4 .
m, {3) a moisture regain at equilibrium {RH90%} of not
greater than 10%, (4) a bulk density of from 0.5 to 1.2 g/ml,
and (5} a pH in the form of an agqueous suspension of from 6
to 10, said amorphous definite particles being obtained by
acid~treating and then heat-treating a Pc zeolite having a
spherical particle shape, a notched surface and a molar ratio
8105/A1,03 of from 2 to 3.4 on the basis of oxides, and said
amorphous definite particles further having substantially the
same particulate structure as that of said Pc zeolite.
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39 _ [err] 40 (Exanpl e 3)

By.using the sane starting naterial as that of Exanpl e 1, the sodium

al um nate solution was heated at 90[err]C and stirred, and to which was
m xed a sodiumsilicate 5 solution heated at 80[err] C over a period of
about 4 m nutes such that the total amount of the reaction solution was
1.75 kg in a 2-liter stainless steel container, in order to forma

sodi um al umi nosi | i cate which as a whol&’ was in a honbgeneous gel -1i ke
form havi ng the bel ow nenti oned nol ar conposition: 10

Na[err]O SiJerr] = 1.71 Siqerr]/AJerr]derr] = 2.52
Herr]O NaJerr]O = 44 Then, the gel was reacted for about 6

hours bei ng

2

Fig.




heated at 90[err]C with vigorous stirring, and was filtered, 15 washed with

water, and dried to obtain the Pc-type spherical zeolite particles
(sanple No. 1-7) of the present invention. The nolar ratio
Sigerr]/Aferr]derr] was 2.25. (Turning into Amorphous Forn) 20

By using part of the Pc-type zeolite cake of before being dried, 154 g
of an aqueous slurry having a solid conponent concentration of 15% was
prepared. To this slurry was addefl/Zbout 70 ml of sulfuric acid of a
concentration of 6. 2% over a period of about 3 hours, and the m xture
was 25 stirred for one hour. The m xture was then filtered, washed W th
water, dried at 110[err]C, and was pulverized in a nortar to obtain an
acid-treated product (sanple No. 1-8). The s | e was cal ci ned at
550[err] C for one hour to obtain ané% S a spherical silica-alumna
particles (sanple No. 1-9) of the 30 présent Tnvention. Figs. 5 and 6 are

scanni ng-type el ectron m cr ophot ogr aphs of the sanples Nos. 1-7 and 1-9.
Fig. 7 is a diagramof X-ray diffraction of the sanples Nos. 1-7, 1-8
and 1-9. Tabl e Z SAows physSi cal val'ues and conposi ti ons of” t he sanpl es
Nos. 1-7 and 1- 9\ _35SAMPLE NO.I-3 41
Table 2 | T ———

C SAMPLE NO.1-2 1

[ SOMPLE NO.I—%

IO 20 30

26 (DEG)

FIG. 4

T T T T T i

o -

[ SAMPLE NO.H-3

P~

L

| SAMPLE NOH2 ]

| SAMPLE NO.H-I ]
""'-~.._]__~ i L___J\ IJ\ - ]
0 20

28 (DEG)




1-9 Bulk density (g/m)

Sanpl e No. 1-7

0.55 0.52 Specific surface area (nferr]/Q)
- Q| -absorbing anount (m/1009) 74
11.3 9.8 Misture regain (%

3.7 Refractive index 1. 46
Average particle dianeter ([err]m 0.8
Chem cal Conposition (% dried at %{6 C | g-1 oss
1.2 Siderr] 41.8 49. 6
31.5 38.9 Na[err](J err]

9.8 Siderr]/A[err]Jerr] nolar ratio
2.16

19

20.
1.

76  pH
5

47

1.1

7.6

Alferr]Jerr]
.0

2.

25



42 Exanpl e 4: By using the same starting material as that

of Exanpl e 1, the sodium alum nate solution was heated at 90[err]C

and stirred, and to which was m xed sodiumsilicate solution 5 heated at
75[err]C over a period of 12 minutes (naintaining a tenperature of not
| ower than 80[err]C ) such that the total anount of the reaction
solution was 5 kg in a 10-liter st 'Ptess steel container, in order to
forma sodi um al um nosilicate which'‘as a whole was in a honbgeneous
gel- 10 li ke form having the bel ownenti oned nol ar comnposition:

Na[err]O SiJerr] = 0.85 Sigerr]/Aferr]derr] 4. 00
Herr]OQ Na[err] O =20 r Then,—~the—gel—was—+eactedFor about 20

hours being 15 heated at '95[érr]CV\;it'h' vigorous stirring, and was filtered,

washed with water, |and dried to obtain a cake which was then pul veri zed
by using the sanpl¢ m Il to obtain Pc-type spherical zeolite particles
(sanple No. 1-10). {The nol ar ratio Sigerr]/A[err]deer] of the sanple
was 3.19. 20 (4I'urni ng into Amgrphous Rgrm 2 By us@‘ng part
of the above Pc-type zeolité& cake jof bef.or e \bei ng dri ¢d, an aqueous
slurry having a solid copponent] concentgyati gn of 25% wds prepared. To

this slurry 25 was|added abgat 1.4 liters &f sulfuric acigl of
concentration of 14% over ayperi od of abou# 3 hours, and<he
stirred for one holir. The mxXturejwas theng iltered, Washed,\dried at
110[err] C, and was |pul verizegl usipg the &sanple nmill to obtain|an
acid-treated produc¢t (sanple&lNo. fL- 30 11)0‘% The sanpl e ci ned at
550[err] C for one hour to offf ai n anor phous and spherical S™\i ga-al um na
particles (sanple No.

m Xt ure was
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1-12) of the present invention. Table 3 shows physi cal val ues and

conpositions of the sanples Nos. 1-10, 1-11 and 1- 12. 35

43 Table 3 Sanpl e No. 1-10
1-11 1-12 Bulk density (g/m) 0.75 0.73 0.73
Specifi[err] surface area (nferr]/Qg) - - -

Q | -absorbi ng anmount (i /100Q) 52 50 47 pH

11.0 8.7 8.9 Misture regai R/{% 25.0 -
4.5 Refractive index 1.45 1.46 1.46

Aver age particle

(DEG)

28

FIG. 8
TYPE ZEOLITE
TYPE ZEOLITE
TYPE ZEOLITE

X
A

®
O -
v.




di aneter (um 7.2 7.2 7.2 Chem cal Conposition

(% dried at 110[err]C | g-1 oss 7.0 13.0 3.0
Sigerr] 48. 9 53. 4 60. 0 Alferr]Jerr]
26. 5 28.1 31.0 Na[err] O 17 6.0 6.2
Sigerr]/Aferr]derr] nolar ratio[err] 3.19 3.22
3.29 6/7 44 (Conpar ative
Exanpl e 4) By using the'sane starting material as that of
Exanple 1, the sodium alum nate solution was heated at 70[err]C and
stirred, and to which was m xed a sodiumsilicate 5 solution heated at
68[err] C over a period of about 4 m nutes such that the total anmount of
the reaction solution was 1.75 kg in a 2-liter stainless steel
container, in order to forma sodi um al um nosi l i cate which as a whol e
was in a honogeneous gel -li ke form having the bel ow nenti oned nol ar
conposition: 10 Nalerr]O Siderr] = 1.71 @)
Sigerr]/A[err]Jerr] = 2.52 H[err]O’Na[err]OF%A
Then, the gel was age@ for one hour being heated at
1@
1@
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70[err]C with vigorous stirring,

tenperature of 90[err]C, and was then filtered, washed with

dried. The thus obtai ned sanple was not the Pc-
m xture of the Pc-type zeolite and the

Exanpl e 5)
Exanple 1,
stirred,

the reaction solution was 1.75 kg in
container, in order to forma
was i n a honbgeneous
conposition:

X-type zeolite.

By using the same starting materi al
t he sodi um al um nate sol uyypn was heated at 47[err]C
and to which was m xed a sodiumsilicate
50[err] C over a period of about 4 m nutes such 25 that the total

wat er, an

as that of
and

sol uti on heated at

anount

the 2-liter stainless steel

1.71 30

sodi um al um nosi | i cate which as a whol e
gel -1i ke form having the bel ownenti oned nol ar
Na[err]O Siderr]

SiJerr]/Af[err]Jerr] =252 ﬁwuﬁﬂhhn]O%&1
Then, the gel was aged{for one hour being heated at 50[err|[C with
vigorous stirring, andiwas reacted for about 4 hours at a ftenperature
90[err]C, and was thenifiltered, washed with 35 water, and dr%gd. The th

obt ai ned sanple was noft the Pc- 1=
type zeolite but was a|m xture of the Pc-type zeolite, X-type zeolite
and A-type zeolite. Fig. 9 is a diagramof X-ray diffractijon of this

m Xt ure.
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and was reacted for about 6 hours 15 at a

d

type zeolite but was a
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The présent .invention makes it possible to obtain a 5 filmwhich is not

foamed or swol |l en but has excell ent transparency and AB property by

bl endi ng the pol yolefin resin films with a bl endi ng OI.UTIF CORPtStHg

armr phous and spherical silica-alunmna particles h AREFEN rﬁH’E‘r&é form
an aqueous di sper5| on of 6 to 10, particularly 6 a1 ture

regal n at of not ger than 10% andn havt nghnot ched

surf aces. “W”H"H“Hm ﬂﬂg ndi ng thegg)l efinresin fil m such as of

pol yet hyl-ehe r “pof'ypt opyl ene containing a hal ogen- cont armimg catal ypt

residue with a neutralizing agent and a |lithium 15 afum num conposite

hydroxi de particles having tenperature retaining function, TUrthernore,

it is allowedatgsobtain a resin filmhaving i nproved heat stability such

as resi st ange agai pst rni ng | nto yell ow and. excel | ent ht ransparency,
t enper at ur et et ai ni nd{}b ad%!é‘r 8rA§e%F8f)e‘F?’§5pr“2°Omg amorPioUGy th the pH of
t he aqueousdef bperssivarthcilng hb‘i’eﬂg o(1l) derdenf inagdowst-A M 10 apfefusfm f r om

6 to 9, furpherewre,; Uaﬁche pbeisnbe &esdds fidan ebt akeedgbypsist v d he
netal |l ocene_, cataly is not foamed or swoll en, does not contain fine

bubbl es, exﬂ’r‘%‘f“?%ezi/é’rfy f@"&ﬁ‘doA% BPobRr #8 t{BAn&pRP&REYTanFIES &tat ch
property,3 weElbLitbGomo rREG 0fs) 00 Bl Roorotra Ry ddlasr 8%, (#h 9|1h\k1*( pi nki ng) .
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an agqueous suspension of from 6 to 10, said amorphous
definite particles being obtained by acid-treating and then
heat-treating a Pc zeolite having a spherical particle shape,

10 a notched surface and a molar ratio S$i0,/Al;0: of from 2 to
3.4 on. the basis of oxides, and said amorphous definite
particles further having substantially the same particulate
structure as that of said Pc zeolite.

15 2. An additive for resins according to claim 1,
wherein the pH of the aqueocus suspension lies over a range of
from 6.5 to S.

3. An additive for resins according to claim 1 or 2,

20 wherein said definite particles are substantially spherical
particles and have a BET specific surface area of not larger
than 50 m2/g.

4. A process for preparing amorphous definite

25 particles comprising a step of acid-treating a Pc zeolite
having a spherical particle shape., a notched surface and a
molar ratio Si03/Al;03 of from 2 to 3.4 on the basis of oxides
under the conditions where at least a part of sodium in the
zeolite is removed and the molar ratio 5i03/Al;0; becomes from

30 2.1 to 3.3 on the basis of oxides, and a step of calcining
the acid-treated product, so that said Pc zeolite is turned
into amorphous zeolite.

5. An olefin resin composition comprising 100 parts by
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definite particles having (1) a nolar ratio Sierr]/Af[err]Jerr] of from
2.1 to 3.3 on the basis of oxides, (2) an average particle _ di anet er of
fromO0.3 to 10 [err]m (3) a noisture regain at 5 q@&hlbrkun»(RHQ?@éx 72
hrs) of not greater than 10% (4) a bul k density jof “fYom 0 s f?b p

g/m and (5) a pHin the form of an aqueous suspensi on of from o]

sai deflnlte parti s bei ng obtaiinad by acidsit ept| ng

and th ?u @ EEF HH“‘ d a zeol i —é’?—havi ng a spheriical__particle shape,
10 a e and a rml ar ratio Sigerr]/A[efr]Jerr] of fromp to
on the basis of oxides, and said anorphous definite particles

further havi ng substantially the sane particulate structure as t hat of

said Pc zeokietight db & olefin rebinpdghd) & f@r iheshasi acaddidiivg,to claim
1, ""her?gg tb‘eoPH:soo‘clot @%r%@’%? welﬁzPe’}f'a%” bh&Ss CYEE; dplr ange of

from6.5 t add résrns according to claiml
or 2, 20 wh®r&EFhckes dhasemonilde 9amﬂ@r a2 tEice SS0psbkatsi af | fraprery &al
particl es and3hanetife Blakispec bkedss| f exe af edepbgObat i@y diankfap S0

err rocess. for epari ng anpr phous defjnite 25
NP i%a%ﬁrgﬁ‘n&g 3 oq AP U Raoi Y. & eBeeRirs BeSt P s T bR
spherical pdREPRYE chams gé'eﬁéﬁéh'é’ﬂa%&(f‘%zce(%ne Bulk @epurcy sf drom

Si qd_er_r]/AI Pebr & 2r7 Jgadl,f cam 251 0a 3pi i dhlke fhami 6£ 0dn quiRfus unde& thg

conc L) s, WISKe.Fled Sl e Lol SN, oEEBLLIE s serred a0

basi s of oxP@ésy %Pﬁﬁ%?%ﬂtﬁv éFléaF€$¢ﬁ¥Eﬂ and; ffaepcheetremaidngr 8d86t, so

t hat saill0Peedt0té tigaving @ @gderlcant;@aﬁm@ﬁ@uapéeoalxw;ched suzface An

olefin resi Q.nﬁogprggia{f UL SRS, bs)zﬁ%o ng PALS rﬁs 2b¥:o 3.4 on the basis of
oxides, and said amorphous definite particles further having
substantially the same particulate structure as that of said

Pc zeolite.

15
6. An olefin resin composition according to claim 5,
wherein said olefin resin contains at least an olefin resin
obtained by using a metallocene catalyst.

20 7. A packaging film comprising an olefin resin
composition of claim 6.

8. An agricultural f£ilm comprising 100 parts by weight
of a resin containing an olefin resin obtained by using a _
25 metallocene catalyst, as an inorganic additive, from 0.01 to
10 parts by weight, of amorphous definite particles having
(1) a molar ratio S$10,/A1503 of from 2.1 to 3.3 on the basis
of oxides, (2) an average particle diameter of from 0.3 to 10
Um, (3) a moisture regain at equilibrium (RH90%) of not
30 greater than 10%, (4) a bulk demsity of from 0.5 to 1.2 g/ml,
and (S) a pH in the form of an agueous of from 6 to 9, said
amorphous definite particles being obtained by acid-treating
and then heat-treating a Pc zeoclite having a spherical
particle shape, a notched surface and a molar ratio $i0,/A1;03 -
35 of from 2 to 3.4 on the basis of oxides, and said amorphous



wei ght of an olefin resin, and, as an inorganic additive, fromO0.01 to
10 parts by wei ght of am)rphous definite particles ving (1) a nolar

ratio Sigerr]/A[err]err] of from2.1 to 3.3 on thgp;tyﬁﬁj}igmfsgg%@?

(2) an average particle dianeter 5 of fromO0.3 to 10 [le
noi sture regain at equilibrium (RHO0% of not greatjer gn{lO%Bé4 ?

bul k denS| to 1.2 g/m and (5) a pH{int ‘oE i AN
aqueous @s{ imrﬂ m 6 to 10 gai d anor phous {definite partjc et
e

bei ng obtain y an:i ati ng and then heat-treat | ngla Pc 10 zeolite
havi ng a spheri cal particle shape, a notched surface ‘—aRd-a-pplar _ratjf
Sierr]/AJerr]derr] of from2 to 3.4 on the basis of oxi des, and said

anor phous defde"f'xh@t@%éft?lcﬂ%sf tfhtrhﬁérhﬁairﬂgg sub%tt&%ttiﬁg.ﬂ.?l Lyetif@nes ane
particul ate str

ol efin resi np(%#g ?e?%rsﬁ%ifd{?&*ﬂi °ng tg“"&f‘a?ﬁi@l Fe \ﬁﬁ@iépﬁ s‘?fi‘%l % i n
resin contai ®s 0at tDeh%tpmelka'f Welgbtiaf a lightiaimred ubynusi eorgosistenl | ocene

catal yst. ZI?GZOXJ.de carbdhad¥CkagiAg £i b iSiRcap 8k efidh IED Ro

conpositi og Qf_ claim®6
um as measured by the laser scattering diffraction method.
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8. An agricultural filmconprising 100 parts by weiig ACE ]
containing an olefin resin obtained by using a 25 netall oceﬁ%ftcé“ z!{ ?éf‘@f

an inorganic additive, fromO0.01 to 10 parts by weight, f am)rphous
definite particles having (1) a molar ratio SiQerr]/Al[zmr?]ﬁém]?Qﬁﬁ
from2.1 to 3.3 on the basis of oxides, (2) an averagejp Lcle dianeter

of fromO0.3 to 10 [err]m (3) a noistyre regain at equi I|br|un1(F+90@a
of not 30 greater than 10% (4) a bulk sity of fromO0.5-t0-1.2 g/n_

and (5) a pHin,the formof an agueous of from6 to 9, said am)rphous
definite part.cﬁ@ dVEGFOR: RES ,bBR@aES&FGRtImPREPMTmm
heat-treating a Pc £HdiFN:RESIN(GOMPOSEIONUSINGDEHIS ADDENWEE, a not ched
surface and aam@traicr ati o SlC{err]/AI[err]C{err] 35 of from2 to 3.4 on the
basi s of oxides, and sajd u e | artlcles
further having substanta%naﬁadgg‘t hegs§9r§ resmsét’rt rIoataé’gs #gc}%]ﬁeﬁg 48% hat of
sai d Pc zeol i ¥eOTRERSt ﬁg,ﬁgnlteop@qq@lq@ Uﬁﬁ@d( &spypnnépgrganic additive,

l'i t hi um al um aadn GoeFiihe resinhysipxs el grardlended Bavh Nghea fAikicke

di amet er ofg fér?cg‘agx 2 cu? edPal CEL I S5 RS WikH oot D8a! SRS SGaktering

diffraction

lithium-aluminum composite hydroxide carbonate. The additive
for resins comprises amorphous definite particles having (1)
a molar ratio S$103/31;0: of from 2.1 to 3.3 on the basis of
oxides, (2) an average particle diameter of from 0.3 to 10 «
10 m, (3) a moisture regain at equilibrium (RH90%) of not
greater than 10%, (4) a bulk density of from 0.5 to 1.2 g/ml,
and (5} a pH in the form of an aqueous suspension of from 6
to 10, said amorphous definite particles being obtained by
acid-treating and then heat-treating a Pc zeolite having a
15 spherical particle shape, a notched surface and a molar ratio
Si05/A1503 of from 2 to 3.4 on the basis of oxides, and said
amorphous definite particles further having substantially the
same particulate structure as that of said Pc zeolite.

Figure 1
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CLAIMS
1. An additive for resins comprising amorphous

definite particles having (1) a molar ratio Si0,/Al,0, of from

2.1 to 3.3 on the basis of oxides, (2) an average particle

- diameter of from 0.3 to 10 am, (3) a moisture regain at

equilibrium (RH90% x 72 hrs) of not greater than 10%, (4) a
bulk density of from 0.5 to 1.2 g/ml, and (5) a pH in the form
of an agueous suspension of from 6 to 10, said amorphous
definite particles being obtained by acid-treating and then
heat-treating a Pc zeolite having a spherical particle shape,
a notched surface and a molar ratio SiOQ,/Al,0,of from 2 to 3.4
on the basis of oxides, and said amorphous definite particles
further having substantially the same particulate structure as

that of said Pc zeolite.

2. An additive for resins according to claim 1,
wherein the pH of the aqueous suspension lies over a range of
from 6.5 to 9.

3. An additive for resins according to claim 1 or 2,
wherein said definite particles are substantially spherical
particles and have a BET specific surface area of not larger
than 50 m?/g.

4. A process for preparing amorphous aefinite
particles comprising a step of acid-treating a Pc zeolite
having a spherical particle shape, a notched surface and a
molar ratio $10;/A1,0; of from 2 to 3.4 on the basis of oxides
under the conditions where at least a part of sodium in the
zeolite is removed and the molar ratio 8i03/A1,0; becomes from
2.1 to 3.3 on the basis of oxides, and a step of calcining
the acid-treated product, so that said Pc zeolite is turned
into amorphous zeolite.

5. An olefin resin composition comprising 100 parts by
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