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Description
BACKGROUND OF THE INVENTION
Field of the Invention:

[0001] The present invention relates to an additive (blending agent) for resins, which is blended into olefin resins.
More specifically, the invention relates to a blending agent for resins, that imparts excellent properties to the formed
films such as anti-blocking property, stability, abrasion 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, exhibiting excellent properties such as stability, abra-
sion resistance, antifoaming property and the like properties.

Prior Art:

[0002] Olefin resins such as polyethylene, polypropylene 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, such as packaging materials, agricultural films,
etc.

[0003] 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 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.

[0004] EP-A-0 227 168 discloses an alumina-silica resin additive consisting of amorphous alumina-silica particles.
[0005] GB-A-2201407 discloses amorphous silica or silica-alumina spherical particles and a process for preparation
thereof.

[0006] GB-A-2 228 477 discloses the preparation of amorphous silica-alumina sperical particles by synthesizing
zeolite particles.

[0007] Japanese Patent Publication No. 36866/1986 filed by the present applicant discloses an alumina-silica resin
blending agent comprising cubic particles having a side of a length of not larger than 5 microns and a molar ratio Al,O5:
SiO, of from 1:1.8 to 1:5.

[0008] Furthermore, Japanese Patent Publication No. 42367/1993 discloses amorphous silica or silica alumina par-
ticles having circularity and ruggedness lying within predetermined ranges, the particles being obtained by synthesizing
zeolite particles having an X-ray diffraction image specific to P-type zeolite, clearly spherical shape and rugged sur-
faces, and treating the zeolite particles with an acid.

[0009] Moreover, Japanese Patent Publication No. 17217/1994 discloses amorphous silica-alumina spherical parti-
cles obtained by ion-exchanging the P-type zeolite with an alkaline earth metal followed by calcining.

[0010] 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 the stand-
point of hygroscopic property, abrasion resistance and stability in combination.

[0011] 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, which is calcined in order to decrease the hygroscopic property,
has a great like this.

[0012] 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 resin and are worked. At the time of production, furthermore,
silica in the P-type zeolite elutes out into the reaction medium causing the yield of the object produce to decrease.
[0013] The spherical particles according to the third proposal are satisfactory in regard to a large yield of the object
product and a relatively small hygroscopic tendency leaving, however, a problem in regard to stability when they are
blended into the resin due to their strongly alkaline property. Therefore, the blending agent for resins is decomposed
or is colored.

[0014] Asdescribed above, the blending agent for resins, such as antiblocking agent must assume definite particulate
shape such as spherical shape to maintain dispersion property. At the same time, the blending agent must have a pH
value 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.
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SUMMARY OF THE INVENTION

[0015] Itis therefore an object of the present invention to provide an additive (blending agent) for resins of a definite
particulate shape satisfying the above-mentioned requirements.

[0016] 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
agent, and exhibits excellent properties such as stability, abrasion resistance, antifoaming property and the like prop-
erties.

[0017] According to the present invention, there is provided an amorphous particulate additive for resins having (1)
a molar ratio of SiO,/Al,05 from 2.1:1 to 3.3:1 on the basis of the oxides, (2) an average particle diameter of from 0.3
to 10 um, (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 particles being obtainable
by acid-treatment and then heat-treatment of a Pc zeolite having a spherical particle shape, a notched surface and a
molar ratio of SiO,/Al,O5 of from 2:1 to 3.4:1 on the basis of the oxides, said amorphous particles having substantially
the same particulate structure as that of said Pc zeolite and having a definite shape.

[0018] According tothe presentinvention, furthermore, there is provided a process for preparing amorphous particles
having a definite shape, which process comprises (a) acid-treating a Pc zeolite having a spherical particle shape, a
notched surface and a molar ratio of SiO,/Al,O of from 2:1 to 3.4:1 on the basis of the oxides under conditions where
at least a part of the sodium in the zeolite is removed and the molar ratio of SiO,/Al,O3 becomes from 2.1:1 to 3.3:1
on the basis of the oxides; and (b) calcining the acid-treated product, so that said Pc zeolite is turned into amorphous
zeolite.

[0019] 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 additive, an additive of the invention in an amount of from 0.01
to 10 parts by weight.

[0020] According tothe presentinvention, there is further provided an agricultural film comprising 100 parts by weight
of a resin comprising an olefin resin obtainable using a metallocene catalyst, from 0.01 to 10 parts by weight, of an
amorphous particulate additive of the invention as an inorganic additive, and from 0.01 to 10 parts by weight of 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.

[0021] In the additive (blending agent) for resins according to the present invention, it is desired that:

1. the blending agent has a molar ratio SiO,/Al,O5 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;

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 particles are obtained by acid-treating and then calcining spherical Pc zeolite having a notched
surface and a molar ratio SiO,/Al,O5 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.

[0022] The blending agent of the present invention can be extensively used for olefin resins in general, and distin-
guished effects are accomplished particularly when the blending agent is used for the olefin resins obtained by using
a metallocene catalyst and, most desirably, when the blending agent is used for an ethylene-o-olefin copolymer.

BRIEF DESCRIPTION OF THE DRAWINGS
[0023]

Fig. 1 is a scanning-type electron microphotograph showing particulate structure of Pc-type spherical zeolite par-
ticles (sample No. 1-1)- according to the present 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;

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 Nos. H-1, H-2 and H-3 of the Pc-type zeolite obtained in Com-
parative 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 par-
ticles (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-
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alumina particles (sample No. 1-9) according to the 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

Fig. 8 is a diagram of X-ray diffraction of a mixture of Pc-type zeolite, X-type zeolite and A-type zeolite obtained
in Comparative Example 5.

Fig. 9is a diagram of a curve representing volume basis particle size distribution of the amorphous definite particles
of the present invention.

Fig. 10 is a diagram of a curve representing volume basis particle size distribution of the other amorphous definite
particles of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0024] According to the present invention, a distinguished feature resides in that the blending agent for resins com-
prises amorphous definite particles having a particulate shape specific to the Pc-type zeolite yet having a molar ratio
SiO,/Al,O5 of from 2.1 to 3.3, i.e., having a relatively large amount of alumina component with respect to the silica
component.

[0025] That is, the silica component is acidic whereas the alumina component is basic. According to the present
invention, however, the molar ratio SiO,/Al,O5 is maintained 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
metallocene catalyst, in order to eliminate disadvantage that stems when the blending agent is deviated toward either
the acidic side or the alkaline side.

[0026] The silica-alumina particles and, particularly, silica-alumina particles obtained by treating zeolite with an 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 SiO,/Al,O5 is controlled to lie within the above-
mentioned particular range, in order to suppress the moisture regain at equilibrium (RH90%) to be not larger than 10%
thereby to eliminate the problem such as foaming when being blended into a resin.

[0027] As disclosed in the above-mentioned (Japanese Patent Publication No. 42367/1993 (Japanese Laid-Open
Patent Publication No. 182212/1988), the conventional amorphous silica or silica-alumina obtained by treating the Pc-
type zeolite with an acid has a composition of 60 to 99.99% by weight of SiO,, 0 to 25% by weight of Al,O5 and 0 to
12% by weight of Na,O, and a molar ratio SiO,/Al,O5 of not smaller than 4.08. According to an embodiment disclosed
therein, furthermore, the Pc-type zeolite that is a starting material has a molar ratio SiO,/Al,O5 of 3.78 to 7. This is
because, the Pc-type zeolite tends to be formed with an increase in the molar ratio SiO,/Al,O5 and besides, even in
a step of treating the zeolite with an acid, it is easy to maintain the shape of the Pc-type zeolite.

[0028] In the synthesis of Pc-type zeolite having the molar ratio SiO,/Al,O5 of as small as from 2 to 3.4, the A-type
zeolite and X-type zeolite tend to be mixed (see Comparative Examples appearing later). However, the present inven-
tors have discovered the facts that the Pc-type zeolite having a molar ratio SiO,/Al,O5 of as low as from 2 to 3.4 can
be synthesized through a step of reacting the sodium silicate solution with the sodium aluminate solution and then a
step 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 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 SiO,/
Al,O4 is low, a step of reacting the sodium silicate solution with the sodium aluminate solution at a temperature of not
lower than 80°C and/or maintaining the temperature at 80°C immediately after the reacting, and a step of vigorously
and continuously stirring the formed alumino-silicate gel at a temperature of not lower than 80°C, are effective. This
point will now be described. The Pc-type zeolite having a relatively small silica/alumina molar ratio is treated with an
acid to a slight degree, i.e., is treated with an acid to such a degree that the acid-treated product is not yet perfectly
turned into amorphous form, and the acid-treated product is further calcined so that the product is turned into a com-
pletely amorphous form.

[0029] That is, the Pc-type zeolite could not, so far, be turned into amorphous form unless the alumina component
in the zeolite was removed to a considerable degree. According to the present invention, however, the Pc-type zeolite
can be turned into amorphous form without almost changing the SiO,/Al,O3 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 hygro-
scopic tendency, a pH which is close to neutral, a high yield. without causing the particles to be collapsed or the particles
to be coagulated together, and exhibiting definite shape and uniform size.

[0030] The additive (blending agent) for resins of the present invention must have a particulate shape specific to 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
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is greater than the above range, on the other hand, zeolites other than the Pc-type one tends to be mixed (due to
starting zeolite), which is not desirable.

[Amorphous Definite Particles]

[0031] Fig. 1is a scanning-type electron microphotograph showing particulate structure of Pc-type spherical zeolite
particles (sample No. 1-1) according to the present invention, Fig. 2 is a scanning-type electron microphotograph
showing particulate structure of spherical lowly hygroscopic amorphous silica-alumina particles (sample No. 1-3) ac-
cording to the present invention, 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 that will be described later and of the acid-treated products
thereof, and Fig. 4 is a diagram of X-ray diffraction of samples Nos. H-1, H-2 and H-3 of the Pc-type zeolite obtained
in Comparative Example 1 and of the acid-treated products thereof.

[0032] From Figs. 1to4, it will be understood that the amorphous definite particles of the present invention are turned
into amorphous form while substantially maintaining the particulate shape and particle diameter of the Pc-type zeolite.
[0033] The amorphous definite particles of the present invention have an average particle diameter over a range of
from 0.3 to 10 um and a very sharp particle size distribution. The 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 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 amor-
phous silica definite particles used for the present invention is, usually, not larger than 1.7. Figs. 9 and 10 show curves
representing particle size distributions of amorphous definite particles of the present invention.

[0034] 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 suppressing the specific surface area to be not larger than 50
m2/g, the bulk density is increased to lie over a range as described above, the blending agent can be favorably blended
and dispersed in the resin, and can be transited and stored in a compact form. Besides, the hygroscopic tendency of
the amorphous definite particles, that is liable to increase, is suppressed, so that the particles will not absorb moisture
before they are blended, thereby to prevent foaming at the time of blending or molding.

[Preparation of Amorphous Definite Particles]

[0035] According to the present invention, the starting Pc-type zeolite having a molar ratio SiO,/Al,O5 of as small
as from 2 to 3.4 is synthesized. A preferred Pc-type zeolite will have the following composition:

SiO, 50 to 40% by weight
Al,O3 | 23 to 35% by weight
Na,O | 15 to 19% by weight

[0036] To prepare the Pc-type zeolite, sodium silicate or active silicic acid gel, sodium aluminate and sodium hydrox-
ide are mixed together to satisfy the following conditions:

Component ratio | Molar ratio | Preferred molar ratio

Na,O/SiO, 0.2t08 0.5t02
Si0,/Al,04 2t03.7 2.5 t0 3.1
H,0/Na,0 20 to 200 30 to 100

in order to form a gel of alumino-silicate 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 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 into a predetermined particle size as desired, and is treated with an acid.
[0037] According to the present invention, the spherical PC-type zeolite obtained according to the above-mentioned
method is turned into an amorphous form based upon the combination of a step of treatment with an acid under a
condition where at least a part of the sodium component is removed from the zeolite and a step of calcining the acid-
treated product.

[0038] Any acid can be used without any particular 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
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acid or phosphoric acid. These acids are used in the form of a dilute aqueous solution for the neutralization reaction
with the crystalline zeolite.

[0039] Itis 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
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 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
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 the standpoint of turning the zeolite into amorphous form
without impairing the particulate shape yet minimizing the amount of elution in the zeolite.

[0040] The alumina-silica particles obtained by eluting and removing at least a part of the alkali component by the
treatment with an acid, are filtered, washed with water as required, dried and is calcined thereby to obtain amorphous
definite particles.

[0041] The thus obtained amorphous definite particles are usually calcined at a temperature of from 300 to 1300°C
to promote the process for turning the particles into amorphous 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 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 aforemen-
tioned properties. The calcining conditions should not damage the particulate shape as a matter of course.

[0042] In general, the Pc-type zeolite is more turned into amorphous form with an increase in the calcining temper-
ature, and the shrinking degree of the pores increases with an 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 re-
fractive index of the particles can be adjusted by changing the calcining temperature. For example, when the particles
of 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, and exhibits a refractive index of 1.50 when it is
calcined at 900°C for 30 minutes. The refractive index can be increased to be not smaller than 1.5 by further elevating
the calcining temperature. Thus, the calcining conditions are determined based upon the degree of turning the acid-
treated product into amorphous form, or upon the specific surface area and porous volume possessed by the acid-
treated product, desired moisture regain at equilibrium (RH90%) and refractive index.

[0043] The calcining can be effected by using a calcining furnace of the rotary type, fixed bed type, moving bed type
or fluidized bed type, and the source of heat may utilize a combustible gas, infrared rays or electric heating to heat the
system from the inside or from the outside. The calcining time is usually from about 0.1 to about 3 hours.

[0044] Though generally not necessary, at least one of a metal 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 amorphous definite particles. Relying upon the surface im-
provement, 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.

[0045] 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 the oxides with respect to the acid-treated definite
particles.

[0046] As the alkali 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 hydroxide, potassium hydroxide, calcium hydroxide, magne-
sium hydroxide, aluminum hydroxide, titanium nitrate, titanium chloride, zirconium chloride, aluminum nitrate, aluminum
chloride, sodium aluminate, zinc flower and zinc nitrate. When the water-soluble salts are used, it is desired that the
residual anions are removed by washing with water. It is particularly desired to use a hydroxide of an alkali metal or
alkaline earth metal. For example, to the 20%-slurry of the product of the invention is added aluminum sulfate (8.18%
of Al,O3, 18:8% of SO3) in an amount reckoned to be from 3 to 10% (Al,O3) 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 is stirred for 10 hours, and is filtered and washed. Here, the dry cake may be calcining at 550°C to 700°C
to prepare aluminum-added amorphous and spherical silica-alumina particles to adjust the refractive index to be not
smaller than 1.48.

[0047] The amorphous definite particles used in the present invention may be coated or treated on their surfaces
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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 soap, a resin acid 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 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 dispersion property of the amorphous and spherical silica-alumina particles.
[0048] Examples of the silane-type coupling agent include amino silanes such as y-aminopropyltriethoxysilane, N-f
(aminoethyl)y-aminopropyltrimethoxysilane, N-phenyl-y-aminopropyltrimethoxysilane, and N-B(aminoethyl)y-amino-
propylmethyldimethoxysilane; methacryloxy silanes such as y-methacryloxypropyltrimethoxysilane and the like; vinyl
silanes such as vinyl tris(B-methoxyethoxy)silane, vinyl triethoxysilane, vinyl trimethoxysilane, vinyl trichlorosilane and
the like; epoxy silanes such as B-(3,4-epoxycyclohexyl)ethyltrimethoxysilane, y-glycidoxypropyltrimethoxysilane, y-
glycidoxypropylmethyldiethoxysilane and the like; mercapto silanes such as y-mercaptopropyltrimethoxysilane and the
like; and chloropropyl silanes such as y-chloropropyl-trimethoxysilane.

[0049] Examples of the titanate-type coupling agent include isopropyltriisostearoyl titanate, isopropyltridodecyl-ben-
zenesulfonyl titanate, isopropyltris(dioctylpyrophosphate) titanate, tetraoctylbis(ditridecylphosphite) titanate, tetra
(2,2-diaryloxymethyl-1-butyl)bis(di-tridecyl)phosphite titanate, bis(dioctylpyrophosphate)oxyacetate titanate, bis(dioc-
tylpyrophosphate)ethylene titanate, isopropyltrioctanoyl titanate, isopropyldimethacrylisoscearoyl titanate, isopropyl-
isostearoyldiacryl titanate, isopropyltri(dioctylphosphate) titanate, isopropyltricumylphenyl titanate, isopropyltri(N-ami-
noethyl-aminoethyl) titanate, dicumylphenyloxyacetate titanate, diisostearoylethylene titanate, polydiisopropyl titanate,
tetranormalbutyl titanate, and polydinormalbutyl titanate.

[0050] It is desired that the surfactant is 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 depending upon its kind.

[Use]

[0051] The amorphous definite particles of the presentinvention can be used for all applications where the amorphous
silica-alumina definite particles have heretofore been used.

The amorphous definite particles are particularly useful as a blending agent for thermoplastic resins, thermosetting
resins and various rubbers. The amorphous definite particles can be further used for carriers for catalysts, base ma-
terials for cosmetics, delustering agents for coating materials, toner additives and polishing materials.

[0052] The amorphous definite particles exhibit a moisture regain at equilibrium which is suppressed to lie within a
low 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 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.

[0053] Examples of the thermoplastic resin to which the amorphous definite particle is used as the antiblocking agent
include olefin resins, such as low-, medium- or high-density polyethylene, isotactic polypropylene, syndiotactic poly-
propylene, or a polypropylene polymer which is a copolymer thereof with an ethylene or an a-olefin, linear low-density
polyethylene, ethylene-propylene copolymer, polybutene-1, ethylene-butene-1 copolymer, propylene-butene-1 copol-
ymer, ethylene-propylene-butene-1 copolymer, ethylene-vinyl acetate copolymer, ionically crosslinked olefin copolymer
(ionomer), and ethylene-acrylic ester copolymer, which may be used alone or in the form of a blend of two or more kinds.
[0054] The olefin polymers may be either those obtained by using a so-called Ziegler catalyst which comprises a
halogen-containing transition metal compound and an organoaluminum compound or those obtained by using a so-
called metallocene catalyst, i.e., a catalyst comprising an organic aluminoxane compound and a complex containing
a cyclopentadienyl skeleton of a transition metal such as titanium or zirconium.

[0055] The olefin resin produced by using a metallocene catalyst exhibits excellent mechanical strength, transpar-
ency, heat-sealing strength and extraction resistance, and is suited as a packaging material. The amorphous definite
particles of the present invention are particularly useful as an antiblocking agent for the olefin resin film 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 metallocene catalyst, itis 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.

[0056] Among the above-mentioned olefin polymers to which the amorphous definite particle is used as blending
agents for the resins of the present invention, a linear low-density polyethylene (LLDPE) obtained by copolymerizing
an ethylene and an a-olefin having 3 to 18 carbon atoms, such as propylene, butene-1, pentene-1, hexene-1, 4-meth-
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ylpentene-1, heptene-1, octene-1, or decene-1 in the presence of a transition metal catalyst and, particularly, metal-
locene 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 invention can be used even for this resin composition.

[0057] The blending agent for resins of the present invention is also utilizable as an antiblocking agent for the im-
proved propylene polymer composition. That is, in order to improve shock resistance and softness of the crystalline
propylene polymer, the crystalline propylene polymers such as homopolypropylene, ethylene-propylene random co-
polymer and ethylene-propylene block copolymer have been blended with an ethylene-o-olefin copolymer elastomer
and, particularly, with an ethylene-a-olefin copolymer obtained by using the metallocene catalyst. The blending agent
for resins of the present invention is also utilizable as an antiblocking agent for the propylene polymer compositions.
[0058] In the olefin resin composition of the present invention, it is desired to use the amorphous definite particles
in an amount of from 0.01 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 0.01 to 0.3 parts by weight for the polypropylene 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 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.

[0059] As required, the olefin resin composition is blended with an antioxidizing agent, a heat stabilizer, a light sta-
bilizer, a lubricating agent, an antistatic agent, a defogging agent, a neutralizer (halogen catcher), a nucleating agent
and a heat ray absorbing agent. The blending agent for resins of the present invention may be neutral and is inert
against other blending agents for resins, does not decompose or color them, does not impair properties of other blending
agents for resins, and does not deteriorate properties of the resins.

[0060] The antioxidizing agent will be a phenolic antioxidizing agent, such as 2,6-di-t-butyl-4-methylphenol, tris
(3,5-di-t-butyl-4-hydroxybenzyl)isocyanulate (Irganox 3114 manufactured by Chiba Geigy Co.), 2,2'-methylenebis
(4-ethyl-6-t-butylphenol), n-octadecyl-3-(3',5'-di-t-butyl-4'-hydroxyphenyl)propionate (Irganox 1076 manufactured by
Chiba Geigy Co.), 4,4'-thiobis(3-methyl-6-t-butylphenol), tetrakis[methylene-3-(3',5'-di-t-butyl-4'-hydroxyphenyl)propi-
onate]methane (Irganox 1010 manufactured by Chiba Geigy Co.). 4,4'-butylidenebis(3-methyl-6-t-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-butyl-4-hydroxybenzyl ethylphosphonate) and PE wax (weight ratio of 1:1).

[0061] 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 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.

[0062] Examples of the phosphorus-type antioxidizing agent include trimethyl phosphite, tri-n-butyl phosphite, tride-
cyl phosphite, tris(2-ethylhexyl) phosphite, trinonyl phosphite, tricetyl phosphite, dilaurylnydrogen phosphite, tricy-
clohexyl phosphite, triphenyl phosphite, tribenzyl phosphite, tricresyl phosphite, tri-p-nonylphenyl phosphite, diphenyl-
decyl phosphite, tris(dinonylphenyl) phosphite, tris(2,4-di-t-butylphenyl) phosphite, tris(4-o-methylbenzylphenyl) phos-
phite, tris(octylthioethyl) phosphite, tris(octylthiopropyl) phosphite, tris(cresylthiopropyl) phosphite, tris(3,5-di-t-butyl-
4-hydroxyphenyl) phosphite, tetraphenyldipropyleneglycol diphosphite, 4,4'-butylidenebis(3-methyl-6-t-butylphe-
nylditridecyl) phosphite, 1,1,3-tris(2-methyl-4-ditridecylphosphite-5-t-butylphenyl) butane, bis(2-chloropropyl) pentaer-
ithritol diphosphite, bisphenylpentaerithritol diphosphite, bisstearylpentaerithritol diphosphite, trilauryltrithio phosphite,
tetrakis(2,4-di-t-butylphenyl)-4,4'-biphenylene diphosphite, etc.

[0063] It is desired that the phosphorus-type antioxidizing agent (c) is added in an amount of from 0.01 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 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.

[0064] As the heat stabilizer, use is made of phosphite, phosphonite or a phosphonic acid derivative.

[0065] Here, a variety of phosphites can be exemplified such as triphenyl phosphite, diphenyl phosphite, didecyl-
phenyl phosphite, tridecyl phosphite, trioctyl phosphite, tridodecyl phosphite, trioctadecyl phosphite, trinonylphenyl
phosphite, tridodecyltrithio phosphite, distearylpentaerithritol diphosphite, 4,4'-buthylidenebis(3-methyl-6-t-butylphe-
nylditridecyl) 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 group with 12 to 15 carbon atoms.

[0066] As the phosphonite, there can be exemplified tetrakis(2,4-dialkylphenyl)-4,4'-biphenylene diphosphonite, etc.
Here, the alkyl group has 1 to 30 carbon atoms. Among them, it is particularly desired to use a tetrakis(2,4-di-t-butyl-
phenyl)-4,4'-biphenylene diphosphonite.
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[0067] Examples of the phosphonic acid derivative include 4-hydroxy-3,5-di-t-butylbenzylphosphonic acid, o-
ethyl-(4-hydroxy-3,5-di-t-bucylbenzyl)phosphonic acid, o-(2-ethylhexyl)-(4-hydroxy-3,5-di-t-butylbenzyl)phosphonic
acid, o-ethyl(4-hydroxy-3,5-di-ti-butylbenzyl)phosphonic acid, and calcium salt of o-ethyl-(4-hydroxy-3,5-t-butylbenzyl)
phosphonic acid.

[0068] Itis desired that the heat stabilizer is blended in an amount of from 0.01 to 1.0 parts by weight per 100 parts
by weight of the resin.

[0069] As the light stabilizer, use is made of an ultraviolet ray-absorbing agent or an ultraviolet ray stabilizer.
[0070] As the ultraviolet ray-absorbing agent, there can 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-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-chlorobenzotri-
azole, a known chemical substance No. (5)-3605; 2-(3,5-di-t-amyl-2-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
chemical substance No. (3)-2800.

[0071] As the ultraviolet ray stabilizer, there can be exemplified those of the hindered amine type, such as dimethyl-
1-(2-hydroxyethyl)-4-hydroxy-2,2,6,6-tetramethylpiperidine succinate polycondensation product, a known chemical
substance No. (7)-2132; poly[[6-(1,1,3,3-tetramethylbutyl)imino-1,3,5-triazine-2,4-diyl][(2,2,6,6-tetramethyl-4-piperi-
dyl)-iminolhexamethylene[[2,2,6,6-tetramethyl-4-piperidyl)imino]], a known chemical substance No. (7)-2170; and
2-(3,5-di-t-butyl-4-hydroxybenzyl)-2-n-butylmalonic acid bis (1,2,2,6,6-pentamethyl-4-piperidyl), a known chemical
substance No. (5)-5413.

[0072] Itis desired that these light stabilizers are used in an amount of from 0.01 to 1 part by weight per 100 parts
by weight of the resin.

[0073] As the lubricating agent used for improving the workability 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 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, methyl-
enebisstearoamid, ethylenebisstearoamide, erucic acid amide, stearic acid 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-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, etc., (e) those of the alcohol type, such as cetyl alcohol, stearyl alcohol, etc., (f) metal
soaps such as lead stearate, calcium stearate, etc., and (g) a mixture system thereof. Particularly preferably, however,
those of the fatty acid monoamide type or of the bisamide type are used.

[0074] It is desired that the lubricating agent and, particularly, the fatty acid amide-type lubricating agent is used in
an amount of from 0.01 to 0.3 parts by weight per 100 parts by weight of the resin. When the amount is smaller than
the above range, the lubricating property is not imparted. When the amount is larger than the above range, the film
surface is whitened due to bleeding and the transparency is lost.

[0075] An antistatic agent may be blended in order to impart antistatic property to the resin. As the antistatic 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 oil, soap, sulpho-
nated ester oil, sulphonated amide oil, sulfuric ester salts of 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 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 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 or fatty acid ester thereof, or fatty acid ester of
glycerin.

[0076] When transparency and antifogging property are required such as for agricultural films, an antifogging agent
may be blended. Examples of the antifogging agent will include stearic acid monoglyceride, oleic acid monoglyceride,
polyglycerin oleic acid ester, sorbitan monolaurate, sorbitan monopalmitate, sorbitan monostearate and sorbitan mo-
nooleace.

[0077] As a neutralizing agent for trapping halogen atoms in the catalyst residue contained in the olefin resin, there
can be used calcium hydroxide, magnesium hydroxide, calcium silicate, magnesium silicate, fatty acid calcium, fatty
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acid magnesium, hydrotalcite, and lithium-aluminum hydroxide carbonate. Among them, the lithium-aluminum hydrox-
ide carbonate consists of fine particles of the shape of a hexagonal plate, disperses well in the resin, and is used as
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.

[0078] Itis desired that the neutralizing agent is used in an amount of from 0.1 to 10 parts by weight per 100 parts
by weight of the resin.

[0079] 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'-methylenebis(4,6-ditert-
butylphenyl)phosphate, calcium 2,2'-methylenebis(4,6-ditert-butylphenyl)phosphate, and basic aluminum 2,2'-methyl-
enebis(4,6-ditert-butylphenyl)phosphate.

[0080] In the olefin resin composition of the present invention, the blending agent of a silica-alumina type for resins
may have been blended in advance in the polymerization 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 dry blending. In either case, the
blending agent for resin of the present invention can be blended in the form of a so-called master batch. The blending
agent is kneaded together with the resin by using a roll, Bumbury's mixer or extruder.

[0081] A film is formed by a known means such as T-die method, inflation film-forming method or the like method.
The film may be in the form of an undrawn film or an oriented film being monoaxially drawn or biaxially drawn. According
to the present invention, the blending agent for resins have a sharp particle size distribution and a definite shape,
offering excellent handling property even when the film is considerably thin. Therefore, the film 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 um.

[0082] 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 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) or the heat retaining agent is contained in an amount of from 0.01 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 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 weight of the resin.
[0083] Asrequired, the resin composition of the present invention may be blended with kaolin, talc, acid clay, sericite,
zeolite, zeolite ionically altered with Ca, Zn, etc., sepiolite, wollastonite, nephelinesyenite, hydrotalcite, dawsonite,
dolomite, silica, calcium carbonate, calcium silicate, mica, quarts and basic magnesium carbonate (light or heavy),
which are inorganic fillers.

[0084] The inorganic fillers may be blended in an amount of from 0.01 to 10 parts by weight per 100 parts by weight
of the resin. It is desired that the particle diameter of the inorganic fillers is from 0.1 to 10 um.

[0085] 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 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 polycar-
bonate, polysulfone, polystyrene, and polymer alloys thereof. The blending amount complies with the case of the olefin
resins. The same holds even for the other blending agent for resins.

[0086] 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 resins.

[0087] Examples of the elastomer polymer for rubbers include nitrile-butadiene rubber (NBR), styrene-butadiene
rubber (SER), chloroprene rubber (CR), polybutadiene (BR), polyisoprene (11B), butyl rubber, natural rubber, ethylene-
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 copol-
ymer, hydrogenated styrene-butadiene-styrene block copolymer, and hydrogenated styrene-isoprene-styrene block
copolymer.

[0088] As the thermosetting resins, there can be exemplified phenol-formaldehyde resin, furan-formaldehyde resin,
xylene-formaldehyde resin, ketone-formaldehyde resin, urea-formaldehyde resin, melamine-formaldehyde resin, alkyd
resin, unsaturated polyester resin, epoxy resin, bismaleimide resin, triarylcyanurate resin, thermosetting acrylic resin,
and silicone resin, which are used in a combination of two or more kinds.

[0089] When used as a filler, the amorphous definite particles are used in an amount of from 2 to 130 parts by weight
and, particularly, from 5 to 100 parts by weight per 100 parts of the thermoplastic resin, thermosetting resin or elastomer.
[0090] As acoating material to be blended with the amorphous definite particles of the present invention, furthermore,
there can be exemplified a coating material comprising at least one of the above-mentioned thermosetting resins, or
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thermoplastic resin coating materials such as vinyl chloride-vinyl acetate copolymer, vinyl chloride-maleic acid copol-
ymer, 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.

[0091] When used as a blending agent for the coating 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 film or
to enhance the insulating property.

Examples:
[0092] The invention will now be described in further detail by way of the Examples.
Example 1.

[0093] Described below are a process for preparing a spherical Pc-type zeolite having notched surfaces and having
a low SiO,/Al,O5 composition ratio by using a sodium silicate solution (22% by weight of SiO, and 7.2% by weight of
Na,0) in which are dissolved cullets of sodium silicate, sodium aluminate (25.3% by weight of Al,O3, and 19.1% by
weight of Na,0) and caustic soda, and for preparing lowly hygroscopic amorphous silica-alumina spherical particles
from the Pc-type zeolite and an acid-treated product thereof of the present invention, and their properties.

[0094] 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 solution heated at 75°C 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-like form having the below-mentioned molar composition:

Na,0/SiO, = 1.0

Si0,/AI,0, = 3.0

H,0/Na,0 = 70

[0095] Then, the gel was heated at 95°C for about 12 hours with vigorous 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)
maintaining an yield of 99%.

(Turning into Amorphous Form)

[0096] By using part of the Pc-type zeolite cake of before being dried, 5 liters of an aqueous slurry was prepared
having a solid component concentration of 25%, and to which was gradually added about 1.4 liters of sulfuric acid of
a concentration of 14% with stirring. The mixture was stirred for about one hour, filtered, washed with water, dried at
110 °C, and was pulverized by using the sample mill to obtain an acid-treated product thereof (sample No. 1-2). The
sample No. 1-2 was calcined at a temperature of 450°C and was pulverized by using the jet mill to obtain amorphous
and spherical silica-alumina particles of the present invention (sample No. 1-3): Figs. 1, 2 and 3 are scanning-type
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.

[0097] Next, amorphous and spherical silica-alumina particles (calcined at 430°C)(sample No. 1-4) of the invention
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.

[0098] Moreover, amorphous and spherical silica-alumina particles (calcined at 430°C)(samples No. 1-5) were pre-
pared 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.
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Na,0/Si0, = 1.7

Si0, /A0, = 2.5

H,O/Na,0 = 43

[0099] The molar ratios SiO,/Al,O5 of the Pc-type zeolite of the sample No. 1-5 of before being treated with acid
was 2.26.

(Comparative Example 1)

[0100] 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 solution, sodium aluminate and caustic soda, and were
treated with an acid (14% sulfuric acid, 1.4 liters) in the same manner as in Example 1, followed by drying at 110°C

(dried product: sample No. H-2) and at 450°C (calcined product: sample No. H-3). Fig. 4 shows their X-ray diffraction
diagrams of H-1, H-2 and H-3. The sample No. H-1 was obtained maintaining an yield of 89%.

Na,0/Si0, = 0.7

Si0,/AI,0, = 6.0

H,O/Na,O = 60

[0101] Properties of the resin filler particles used in the present invention were measured by the methods described
below, and the results were shown in Table 1.

1. Particle diameter.

[0102] 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.

2. Specific surface area.

[0103] Measured in accordance with the BET method by using Sorptomatic Series 1800 manufactured by Carlo Elba
Co.

3. Bulk density.

[0104] Measured in compliance with JIS K-6220.6.8.

4. Moisture regain.

[0105] About 1 g of the sample was introduced into a 40 x 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 in advance at a relative humidity of 90% with sulfuric acid, and was measured for its weight after 72 hours
have passed.

5. Oil-absorbing amount.

[0106] Measured in compliance with JIS K-6220.6.21
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6. pH.
[0107] The pH of a 5% aqueous dispersion was found in compliance with JIS K-5101.26.
7. Refractive Index.
[0108] First, a solvent (a-bromonaphthalene, kerosene) of which the refractive index has been known was prepared
by using the Abbe's refractometer. Then, according to Larsen's oil immersion, several milligrams of the sample powder
was put on 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.

8. X-ray diffraction.

[0109] Measured under the following conditions by using a Geiger-Flex RAD-1B System manufactured by Rigaku Co.

Target Cu
Filter Ni
Voltage 35 kv
Current 15 mA

Full-scale count | 8000 c/s
Scanning speed | 2 deg/min

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

(Example 2)

[0110] Resin films such as of polyethylene, polypropylene and, particularly, polypropylene containing halogen-con-
taining catalyst residue, straight-chain low-density polyethylene produced by using a metallocene catalyst and ethyl-
ene-vinyl acetate copolymer (EVA) blended with lowly hygroscopic amorphous and spherical silica-alumina particles
(sample No. 1-3) obtained according to Example 1 of the present invention, were evaluated for their transparency, AB
property, scratch property, pinking property, resistance against turning into yellow and temperature retaining property.
(Testing Methods)

9. Blocking property.

[0111] Two pieces of films were overlapped one upon the other, a load of 200g/cm?2 was applied, left to stand at 40°C
for 24 hours, and the easiness for peeling the films were evaluated in the following manner;

@3 Peels without resistance,
A: Peels difficultly,

X:  Peels very difficultly.

10. Haze.

[0112] Measured in compliance with JIS K-6714 by using an Automatic Digital Haze Meter NDH-20D manufactured
by Nippon Denshoku Co.

11. Scratch property.

[0113] Two pieces of films after 5 hours have passed from their formation were overlapped one upon the other, and
were rubbed with a finger. The degree of getting scarred was evaluated in the following manner;

Q. Not almost scarred,
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A: Scarred a little,
X:  Scarred.

12. Transparency.

[0114] White light transmission factor of a sample sheet was measured by using a color-difference meter, Model
1001DP, manufactured by Nippon Denshoku Kogyo Co.

13. Resistance against turning into yellow.

[0115] The sheet was introduced into a constant-temperature vessel maintained at 85°C, 90%RH and was left to
stand for 24 hours. The hue on the surface of the sheet was measured by using a color-difference meter, Model 1100P,
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.
[0116] The sheet was evaluated for its dispersion property by naked eyes.
15. Temperature retaining property.

[0117] By using the sample film, a tunnel frame of the 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 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.
(2-1: Evaluation by using a polyethylene resin)

[0118] 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 was blended with 20 parts by weight of a product (trade
name: Mizukarac, average particle diameter of 2.8 um) obtained by calcining a lithium-aluminum hydroxide carbonate
at 300°C (produced by Mizusawa Kagaku Kogyo Co.), 0.5 parts by weight of the sample No. 1-3 of the presentinvention,
and 0.01 parts by weight of Irganox 1035, and the mixture was kneaded and granulated at a temperature of 210°C to
prepare a master batch. The thus prepared master batch and the above-mentioned copolymer were mixed together
at a rate of 75:25, and to 100 parts by weight of this mixture was added 0.2 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 um-thick film.

[0119] The film was evaluated to possess a haze of 2.8%, good AB property (O) and good scratch property (O), and
exhibited a yellow color degree (N-value) of 12 in the testing of resistance against turning into yellow, excellent resist-
ance against turning into yellow, and temperature retaining property (°C) of 1.6, manifesting excellent temperature
retaining property. The film without containing the sample No. 1-3 exhibited a haze of 1.9%.

(2-2: Evaluation by using a polypropylene resin)

[0120] To 100 parts by weight of a polypropylene film resin powder (Hipole F657P produced by Mitsui Sekiyu Kagaku
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 monoaxial extruder at a kneading 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 um-thick biaxially stretched film.

[0121] The film exhibited a haze of 2.3%, good AB property (O) and good scratch property (O), and normal resistance
against turning into yellow. The film without containing the sample No. 1-3 exhibited a haze of 1.8%.

[0122] Furthermore, a resin composition was prepared by adding 0.2 parts of Mizukarac produced by Mizusawa
Kagaku Kogyo Co., 0.08 parts of the sample No. 1-3 of the present invention and 0.1 parts of erucic acid amide to 100
parts by weight of a polypropylene resin containing a halogen-containing catalyst residue. The resin composition was
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
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aluminum board that are placed one upon the other, pressed at 230°C for 30 minutes, transferred into a cooling press
of 30 + 5°C, 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.

[0123] The polypropylene sheet exhibited an yellow color degree (N-value) of 12 in the testing of resistance against
turning into yellow, exhibited excellent resistance against turning into yellow, and exhibited very good sheet dispersion
property as observed by eyes.

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

[0124] A resin composition comprising 100 parts by weight of an EVA resin containing 15% of vinyl acetate and
having Ml = 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 invention, were stirred and kneaded by using the Henschel's
mixer. The obtained kneaded product was pelletized by using a biaxial extruder at a temperature of 150°C and was
then subjected to the inflation molding to obtain a film having a width of 30 cm and a thickness of 100 um. The film
was evaluated for its temperature retaining property, AB property and transparency.

[0125] The film exhibited temperature retaining property of as excellent as 1.7°C, good AB property and favorable
transparency as observed by eyes.

(Comparative Example 2)

[0126] Evaluated below is a film of an olefin resin composition obtained by using, as an AB agent, the amorphous
and spherical silica-alumina particles of the sample No. H-3 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)

[0127] The film of the polyethylene resin obtained by using 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.

[0128] As a result, the film was slightly colored in pink (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).

(Comparative Example 3)

[0129] 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 of Ca ion-exchanged Pc-type zeolite (Ig-loss(%):
4.9, moisture regain (%): 5.2, pH: 10.5) disclosed in Japanese Patent Publication No. 17217/1994 instead of using the
sample No. H-3 of the film comparative evaluation (2H-1) of Comparative Example 2.

[0130] The film was not foamed, was not swollen, or did not contain bubbles, and exhibited very good AB property,
transparency, resistance against turning into yellow and scratch property. However, the film was colored in pink (pinking)
to a considerable degree.
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(Example 3)

[0131] By using the same starting material as that of Example 1, the sodium aluminate solution was heated at 90°C
and stirred, and to which was mixed a sodium silicate solution 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:

Na,0/SiO, = 1.71

16



10

15

20

25

30

35

40

45

50

55

EP 0810 261 B9 (W1B1)

Si0,/AI,0, = 2.52

H,O/Na,O = 44

[0132] Then, the gel was reacted for about 6 hours being heated at 90°C with vigorous stirring, and was filtered,
washed with water, and dried to obtain the Pc-type spherical zeolite particles (sample No. 1-7) of the present invention.
The molar ratio SiO,/Al,O5; was 2.25.

(Turning into Amorphous Form)

[0133] 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 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 550°C for one hour to obtain amorphous and spherical silica-alumina particles (sample No.
1-9) of the 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 values and
compositions of the samples Nos. 1-7 and 1-9.

Table 2
Sample No. 1-7 1-9
Bulk density (g/ml) 0.55 | 0.52

Specific surface area (m2/g) - -

Oil-absorbing amount (mI/100g) 74 76
pH 11.3 9.8
Moisture regain (%) 20.5 3.7
Refractive index 146 | 1.47
Average particle diameter (um) 0.8 1.1

Chemical Composition (%) dried at 110°C

Ig-loss 7.6 1.2
SiO, 41.8 | 49.6
Al,O4 31.5 | 38.9
Na,O 19.0 9.8
SiO,/Al,05 molar ratio 225 | 2.16

Example 4:

[0134] By using the same starting material as that of Example 1, the sodium aluminate solution was heated at 90°C
and stirred, and to which was mixed sodium silicate solution heated at 75°C 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-like form having
the below-mentioned molar composition:

Na,O/SiO, = 0.85
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Si0,/Al,0, = 4.00

H,0/Na,0 = 70

[0135] Then, the gel was reacted for about 20 hours being heated at 95°C 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 SiO,/Al,O5 of the sample was 3.19.

(Turning into Amorphous Form)

[0136] By using part of the above Pc-type zeolite cake of before being dried, an aqueous slurry having a solid com-
ponent concentration of 25% was prepared. To this slurry 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. 1-11). 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.

Table 3
Sample No. 1-10 | 1-11 1-12
Bulk density (g/ml) 0.75 | 0.73 | 0.73

Specific surface area (m?2/g) - - -

Oil-absorbing amount (ml/100g) 52 50 47
pH 11.0 8.7 8.9
Moisture regain (%) 25.0 - 4.5
Refractive index 145 | 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
Sio, 48.9 | 534 | 60.0
Al,O4 265 | 281 | 31.0
Na,O 17 6.0 6.2
SiO,/Al;,03 molar ratio 3.19 | 322 | 3.29

(Comparative Example 4)

[0137] By using the same starting material as that of Example 1, the sodium aluminate solution was heated at 70°C
and stirred, and to which was mixed a sodium silicate solution heated at 68°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:

Na,0/SiO, = 1.71

Si0,/AI,0, = 2.52
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H,0/Na,O = 44

[0138] Then, the gel was aged for one hour being heated at 70°C 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-type zeolite but was a mixture of the Pc-type zeolite and the X-type zeolite.

(Comparative Example 5)

[0139] By using the same starting material as that of Example 1, the sodium aluminate solution was heated at 47°C
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,O/SiO, = 1.71

Si0,/AI,0, = 2.52

H,O/Na,O = 44

[0140] 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-type zeolite but was a mixture of the Pc-type zeolite, X-type zeolite and A-type zeolite. Fig. 9 is a diagram
of X-ray diffraction of this mixture.

[0141] The present invention makes it possible to obtain a film which is not foamed or swollen but has excellent
transparency and AB property, by blending the polyolefin resin films with a blending agent comprising amorphous and
spherical silica-alumina particles having a pH in the form of an aqueous dispersion of 6 to 10, particularly 6 to 9, a
moisture regain at equilibrium (RH90%) of not larger than 10% and having notched surfaces.

[0142] 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-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.

[0143] 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 scratch property, without coloring trouble or being colored in pink

(pinking).

Claims

1. An amorphous particulate additive for resins having (1) a molar ratio of SiO, to Al,O5 from 2.1:1 to 3.3:1 on the
basis of the oxides, (2) an average particle diameter of from 0.3 to 10 um, (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 particles being obtainable by acid-treatment followed by heat-treatment
of a Pc zeolite having a spherical particle shape, a notched surface and a molar ratio of SiO, to Al,O5 from 2:1 to
3.4:1 on the basis of the oxides, said amorphous particles having substantially the same particulate structure as
that of said Pc zeolite and having a definite shape.

2. An additive according to claim 1, wherein the pH of an aqueous suspension of the additive is from 6.5 to 9.

3. An additive according to claim 1 or 2, wherein said particles are substantially spherical and have a BET specific
surface area of not larger than 50m2/g.

4. An additive according to claim 1, 2 or 3, wherein said acid treatment is carried out until the pH of the reaction
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system reaches a value from 2 to 4.
A process for preparing amorphous particles having a definite shape, which process comprises

(a) acid-treating a Pc zeolite having a spherical particle shape, a notched surface and a molar ratio of SiO, to
Al,O5 of from 2:1 to 3.4:1 on the basis of the oxides under conditions where at least a part of the sodium in
the zeolite is removed and the molar ratio of SiO, to Al,O3 becomes from 2.1:1 to 3.3:1 on the basis of the
oxides; and

(b) calcining the acid-treated product, so that said Pc zeolite is turned into amorphous zeolite.

A process according to claim 5, wherein the acid treatment of step (a) is carried out until the pH of the reaction
system reaches a value from 2 to 4.

An olefin resin composition comprising 100 parts by weight of an olefin resin, and, as an inorganic additive, an
amorphous particulate additive according to claim 1, 2 or 3 in an amount from 0.01 to 10 parts by weight.

An olefin composition according to claim 7, which comprises at least an olefin resin obtainable using a metallocene
catalyst.

A packaging film comprising an olefin composition according to claim 7 or 8.

An agricultural film comprising 100 parts by weight of a resin comprising an olefin resin obtainable using a metal-
locene catalyst, from 0.01 to 10 parts by weight, of an amorphous particulate additive according to claim 1, 2 or 3
as an inorganic additive, and from 0.01 to 10 parts by weight of 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.

Patentanspriiche

1.

6.

Amorphes teilchenférmiges Additiv fur Harze mit (1) einem Molverhéltnis von SiO, zu Al,O5 von 2,1:1 bis 3,3:1,
auf der Grundlage der Oxide, (2) einem durchschnittlichen Teilchendurchmesser von 0,3 bis 10 um, (3) einer
Feuchtigkeitsaufnahme im Gleichgewichtszustand (RH 90%) von nicht mehr als 10 %, (4) einer Schuttdichte von
0,5 bis 1,2 g/ml und (5) einem pH-Wert in Form einer wassrigen Suspension von 6 bis 10, wobei die amorphen
Teilchen durch Saurebehandlung und anschlieBende Warmebehandlung eines Pc-Zeoliths mit einer kugelférmi-
gen Teilchengestalt, einer gekerbten Oberflache und einem Molverhaltnis von SiO, zu Al,O5 von 2:1 bis 3,4:1 auf
der Grundlage der Oxide, erhaltlich ist, wobei die amorphen Teilchen im wesentlichen die gleiche teilchenférmige
Struktur wie dieser Pc-Zeolith aufweist und eine bestimmte Gestalt besitzt.

Additiv nach Anspruch 1, wobei der pH-Wert einer wassrigen Suspension des Additivs 6,5 bis 9 betragt.

Additiv nach Anspruch 1 oder 2, wobei die Teilchen im wesentlichen kugelféormig sind und eine spezifische
BET-Oberflache von nicht mehr als 50 m2/g aufweisen.

Additiv nach Anspruch 1, 2 oder 3, wobei die Sdurebehandlung durchgefiihrt wird, bis der pH-Wert des Reakti-
onssystems einen Wert von 2 bis 4 erreicht.

Verfahren zur Herstellung von amorphen Teilchen mit einer bestimmten Gestalt, wobei das Verfahren folgendes
umfasst:

(a) Saurebehandlung eines Pc-Zeoliths mit einer kugelférmigen Teilchengestalt, einer gekerbten Oberflache
und einem Molverhéltnis von SiO, zu Al,O5 von 2:1 bis 3,4:1, auf der Grundlage der Oxide, unter Bedingungen,
bei denen mindestens ein Teil des Natriums im Zeolith entfernt wird und sich ein Molverhéltnis von SiO, zu
Al,O5 von 2,1:1 bis 3,3:1, auf der Grundlage der Oxide, ergibt; und

(b) Calcinieren des sdurebehandelten Produkts, so dass der Pc-Zeolith in einen amorphen Zeolith verwandelt
wird.

Verfahren nach Anspruch 5, wobei die Sdurebehandlung in Stufe (a) durchgefiihrt wird, bis der pH-Wert des Re-
aktionssystems den Wert von 2 bis 4 erreicht.
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Olefinharzzusammensetzung, umfassend 100 Gewichtsteile eines Olefinharzes und als anorganisches Additiv ein
amorphes teilchenférmiges Additiv nach Anspruch 1, 2 oder 3 in einer Menge von 0,01 bis 10 Gewichtsteilen.

Olefinharzzusammensetzung nach Anspruch 7, umfassend mindestens ein Olefinharz, das unter Verwendung
eines Metallocen-Katalysators erhaltlich ist.

Verpackungsfolie, umfassend eine Olefinharzzusammensetzung nach Anspruch 7 oder 8.

Landwirtschaftliche Folie, umfassend 100 Gewichtsteile eines Harzes, das ein unter Verwendung eines Metallo-
cen-Katalysators erhéltliches Olefinharz umfasst, 0,01 bis 10 Gewichtsteile eines amorphen teilchenférmigen Ad-
ditivs nach Anspruch 1, 2 oder 3 als anorganisches Additiv und 0,01 bis 10 Gewichtsteile eines Lithiumaluminium-
Verbund-Hydroxidcarbonats mit einem Teilchendurchmesser von 0,2 bis 10 um, gemessen durch das Laserstreu-
ungsbeugungsverfahren.

Revendications

10.

Additif particulaire amorphe pour des résines présentant (1) un rapport molaire de SiO, a Al,O5 de 2,1:1 & 3,3:1
sur la base des oxydes, (2) un diamétre particulaire moyen de 0,3 a 10 um, (3) une reprise d'humidité a I'équilibre
(humidité relative (HR) de 90 %) ne dépassant pas 10 %, (4) une masse volumique apparente de 0,5 a 1,2 g/ml,
et (5) un pH, sous la forme d'une suspension aqueuse, de 6 a 10, lesdites particules amorphes pouvant étre
obtenues par un traitement acide suivi d'un traitement thermique d'une zéolite de type Pc présentant une forme
de particule sphérique, une surface entaillée et un rapport molaire de SiO, & Al,O5 de 2:1 & 3,4:1 sur la base des
oxydes, lesdites particules amorphes ayant pratiquement la méme structure particulaire que celle de ladite zéolite
de type Pc et présentant une forme définie.

Additif selon la revendication 1, dans lequel le pH d'une suspension aqueuse de I'additif est de 6,5 a 9.

Additif selon la revendication 1 ou 2, dans lequel les particules sont pratiquement sphériques et présentent une
aire de surface spécifique BET ne dépassant pas 50 m2/g.

Additif selon la revendication 1, 2 ou 3, dans lequel on effectue ledit traitement acide jusqu'a ce que le pH du
systéme de réaction atteigne une valeur de 2 a 4.

Procédé de préparation de particules amorphes présentant une forme définie, lequel procédé comprend les étapes
consistant a :

(a) faire subir un traitement acide a une zéolite de type Pc présentant une forme de particule sphérique, une
surface entaillée et un rapport molaire de SiO, & Al,O5 de 2:1 & 3,4:1 sur la base des oxydes, dans des
conditions telles qu'au moins une partie du sodium de la zéolite soit enlevé et que le rapport molaire de SiO,
a Al,O5 devienne de 2,1:1 & 3,3:1 sur la base des oxydes ; et

(b) calciner le produit ayant subit un traitement acide, de fagon a ce que ladite zéolite de type Pc se transforme
en une zéolite amorphe.

Procédé selon la revendication 5, dans lequel on effectue le traitement acide de I'étape (a) jusqu'a ce que le pH
du systeme de réaction atteigne une valeur de 2 a 4.

Composition de résine oléfinique comprenant 100 parties en poids d'une résine oléfinique, et, comme additif mi-
néral, un additif particulaire amorphe selon la revendication 1, 2 ou 3 en une quantité de 0,01 a 10 parties en poids.

Composition oléfinique selon la revendication 7, qui comprend au moins une résine oléfinique pouvant étre obtenue
en utilisant un catalyseur de type métallocene.

Film d'emballage comprenant une composition oléfinique selon la revendication 7 ou 8.
Film agricole comprenant 100 parties en poids d'une résine comprenant une résine oléfinique pouvant étre obtenue

en utilisant un catalyseur de type métallocéne, de 0,01 a 10 parties en poids d'un additif particulaire amorphe selon
la revendication 1, 2 ou 3 comme additif minéral, et de 0,01 a 10 parties en poids d'un hydroxyde carbonate
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composite de lithium-aluminium présentant un diamétre particulaire de 0,2 & 10 um, tel que mesuré par le procédé

de diffraction et de diffusion d'un faisceau laser.
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