1 REGULARLY- SHAPED ALUM NCSI LI CATE AND | TS USE BACKGROUND COF THE INVENTICN
(Field of the Invention) 5 The present invention rel ates t¢JQj
segul ar) y-shaped al uminosilicate. Mre specifically, the inventfc el at es

to a reqgul arly-shaped al um nosilicate exhi biting excell ent plgﬁﬁ?
property, being capable of easily dispersed in a resin, enabli h(e757 7

bl endi ng operation to be favorably 10 carried out, and is useful as a

bl endi ng agent for resins or for coating material s. (Prior Art) As a filler
for various polynmer filnms, resins or rubﬂers it has been desired to
develop an inorganic filler 15 having a predeternined particle shape and
which little under GFEYLAREITSHAPERGHLEYENOSRLICATE AN S |IFEMN t hat
zeolite has a predeterm ned particle shape and inparts anti bl ocki ng action

when it is ad ' S 1 OERR ng to, for exanple, Japanese 20
Pat ent Publ iCRETOIT .%%LLJ4IL311 ?ﬁﬁ anti-bl ocki ng property of a

bi axially dr%ﬂ&?ﬁqIQﬁlﬁbq ABVEREEOBY adding a zeol ite powder having an
aver age partlcleﬂnmﬁaah&bnaf1h0bnhabgerelh665260nacrégunaﬁly%khaﬁ@unt of

0.01 to 5% by el o ﬁ35%§%§§ yg&gpgpsegflzéll ﬁyriﬁvaﬁgaaa HARYgse

Pat ent Publication oses, un1na sificaresin
bl endi ng agéﬁ? a regularly—shape a um;nos111cate exhibiting excellent

pigment property, being capable of easily dispersed in a

resin, enabling the blending operation to be favorably-
10 carried out, and is useful as a blending agent for resins

or for coating materials.

(Prior Art)

As a filler for various polymer films, resins or
rubbers, it has been desired to develop an inorganic filler

15 having a predetermined particle shape and which little
undergoes secondary aggregation.

. It has been known that zeolite has a predetermined
particle shape and imparts antiblocking action when it is
blended‘in a resin. According to, for example, Japanese

20 Patent Publication No. 16134/1977, the anti-blocking
property of a biaxially drawn film is improved by adding a
zeolite powder having an average particle diameter of not
larger than 20 microns in an amount of 0.0l to 5% by weight
to a polypropylene. ' '

25 Furthermore, Japanese Patent Publication No.
36866/1986 discloses an alumina-silica resin blending agent
comprising primary cubic particles having a side of not
longer than 5 microns and having an Al;03:Si0, molar ratio
of from 1:1.8 to 1:5, being substantially amorphous from

30 the viewpbint of X-ray diffraction and having a BET '
specific surface area of not larger than 100 m2/g.

Nepheline syenlte which is a natural silicate is a
mineral produced in Canada, and the powder obtained by
finely pulverizing and classifying this mineral has been

35 placed in the market in the trade name "Minex", and has




conprising primary cubic particles having a side of not |onger than 5
mcrons and having an Al[err]Jerr]:SiJerr] nolar ratio of from1:1.8 to
1:5, being substantially anorphous from 30 the viewpoint of X-ray
dlffractlon and having a BET specific surface area of not |arger than 100
n2/ g. Nepheline syenite which is a natural silicate i-s a mneral produced
I n Canada, and the powder obtained by finely pulverizing and cl assifying
this mneral has been 35 placed in the market in the trade nane "M nex",
and has 2 been blended in the resins (2apanese Lai d-Qpen Pat ent
Publ i cati on No. 234984/1990). However, zeolite is adsorbing the water

cal | ed zeol i deenai ehdetthen &hée§é§1ﬁ§ randeskamildi zepleht eaggfdt5 is

heat ed, ther&{&ge %hena Qves g?ﬁéé? mater is released giving rise to the
occurrence o 3&#\ 60 I % been desired to provide an

al um nosilicate bﬁéWGVﬁg:ageﬂllﬁﬁléﬁ ¢@S¢Ehﬁﬂgaﬂhf<§?ﬁﬁ§| £alledil e

adsor ptive przepditic WaeegbovWhaRnai peeth aeyitendediiithnasbliicatendesin 10
bl endi ng agent; ¢QuRL hseEPgé%EbELeStﬂé é’b&F@q{?é er{%%P' wgteageiw I:Qi?éﬂ'ésr

cont ai ni ng base ,conpgnen zeol i t'e; causes resin artic
be little colddvedg §ﬁ&ee§ﬁ|5??5°§ﬁ%¥¥e%ﬁﬁf%&mﬁ%ﬁﬁ%qﬂtylﬁnHaEdEB?EE?QFF
conpared to 2eehn desired to provide an aluminosilicate blending agent

which is inert and exhibits little adsorptive property.
The above-mentioned amorphous aluminosilicate resin
10 blending agent comprises particles of a predetermined shape
without-containing base component of zeolite, causes the .
molded resin articles to be little colored, and exhibits
small surface activity and adsorption compared to zeolite
but yet exhibits hygroscopic property. When the blending
15 agent after left to stand under highly humid conditions is
mixed into a resin, therefore, problems arise such as
foaming, etc. '
" Furthermore, the p:oduct obtained by pulverizing and
classifying the nepheline syenite which is a naturally
20 produced aluminosilicate mineral is used as a blending
agent for resin or coating materials because it exhibits a
very small hygroscopic property. '
However, the particles of the above product have
indefinite shapes exhibiting a broad particle size
25 distribution. Therefore, this blending agent is not still
satisfactory for the purpose of accomplishing a desired
anti-blocking property being blended in a relatively small
amount. Moreover, the natural product contains much
impurities leaving room for improvement from the standpoint
30 of dispersion of the quality. Moreover, the particles have
sharp corners specific to the mechanically pulverized
product and exhibits abrasive property.
It is therefore an object of the present invention to
provide a regularly-shaped aluminosilicate having
35 predetermined composition and comprising regularly-shaped



but yet exhibits hygroscopic property. \Wen the blending 15 agent after

| eft*to stand under highly humd conditions is mxed into a resin,
therefore, problens arise such as foamng, etc. Furthernore, the product
obt ai ned by pul verizing and classifying the nepheline syenite which is a
natural ly 20 produced alum nosilicate mneral is used as a blending agent
for resin or coating materials because it exhibits a very small hygroscopic
property. However, the particles of the above product have indefinite
shapes exhibiting a broad particle size 2% distribution. Therefore, this

bl endi ng agent is not still satisfactory for the purpose of acconplishing a
desired anti PBrbékley. paanpcravyingiggyrinetagedalnpartiéthei sktg- smal | anmount .

Moreover, theigalubatidh Odel 1 I5aNRY NHWHGRrbaREbh bi 53 @ﬁes}_ goomfor
I mpr ovenent f%gg@yggggggnq%$i%t 35ﬁ%f dis%gréionbof ?h%ﬁqua_ﬁg§. Mor eover ,

the particl e§* PRGN EPRF i fic-to the mechani cal |y pul veri zed
product and exhi bAnrether abiectprafpditiey priesens tiheentboe e thjmuivisie t he

present irgeat b0andongr Ayékle Forf GEdidd Yrskanedns! MALELsA]d aalwi iy ng 35
pr edet er mi neg; gAMPOSH L O\ Nt WIS 5 89! LY E30%BE Y i ng casily
blended and dispersed in resins and in coating materials,
and enabling the blending operation to be favorably carried
out. -

10 According to the present invention, there is provided
a regularly-shaped aluminosilicate comprising cubic or
spherical regularly-shaped particles having a chemical
composition expressed by the following formula (1),

mM; /0 *A1,03 sNS1i02 L ——= (1)

15 wherein m is a number of from 0.9 to. 1.1, M is at
least one of Na, K, Ca, Mg or 2Zn, X is a valency of M,
and n is a number of from 1.9 to 3.6 and, preferably,
from 1.9 to 3.4, .

and having a nepheline type or a carnegieite crystalline

20 structure, said regularly-shaped particles having an
apparent specific gravity of from 0.3 to 0.8 g/cm3, an
amount of oil absorption of not larger than 50 ml/100 g, a
refractive index of from 1.46 to 1.56, and an amount of
moisture absorption of not larger than 1% when the

25 particles are exposed to an atmosphere of a relative
humidity of 90% and a temperature of 20 to 25°C for 48
hours. _

The above-mentioned regularly-shaped aluminosilicate:
1. 1Is obtained by firing a synthetic A-type zeolite having

30 an Si03/Al,03 molar ratio of from 1.9 to 2.2 and
particularly at a temperature of not lower than 800‘C}

2. 1Is obtained by firing a synthetic Pc-type zeolite
having an Si0;/Al1;0; molar ratio of from 2 to 3.6 and,
particularly, from 2 to 3.4 at a temperature of not lower

35 than 800°C; '



partjcles, and having a symetrical particle size distribution, exhibiting
| ow hygroscopic property and excell ent pigment property. Another obj ect of
the present invention is to provide 5 a blending agent for resins or
coatlng mat eri al s having a high pignment volunme concentration, capable of
bei ng easily bl ended and dispersed in resins and in coating materials, and
enabling the blending operation to be favorably carried out. 10

According to the present invention, there is provided a regul arl y-shaped
al umi nosi l i cate conprising cubic or spherdcal regul arly-shaped particles
havi ng a chem cal conposition expressed by the following formula (1),
mMerr]/[err3O Mldsrag @mraigé\l@aﬂtam]e diameter 6f) f1bm 0.5 wheI®i@PaMis a

nunber of fropy0. éPeﬂaﬂ-ly,fo%n@to el 28NEmof Na, K, Ca, My or Zn, xis a
val ency of and nis.a Pron1% to 3.6 and, preferably, from

1.9 to 3.4, and |?mfgfﬁﬂﬂﬂﬁ§ R@’t?ﬁePBFtécéﬁrﬁéﬁ?e@%%ﬁ%%@%#%ﬂqw ne 20
structure, sdefiinedharihe frapedapdsdilkes havi ng an apparent specific

gravity ofs from Q”@elt@up 0tepBe @,{tgrg) o 1(@ lg t Len t.larger
than 50 nm /100 g, fré%FIVE |ﬁan lﬁgr c fﬂ%@%@& g aggnggnnunt of

noi st ure absorptlo'ﬁn T Sl hﬁﬁszdﬁgtﬁlPHElQB %%r?h%l%RQQ¥Fb exposed
to an at nobspher e RAsks rag aigasarednbyi gy Coiil 062, methadt emp@sur e of 20 to

25[err]C for 48 represents a particle diameter at 75% thereof,
- of from 1.2 to 2.9; and

10 5. Has a Mohs’ hardness of not larger than 6.

According to another embodiment of the present
invention, there are provided a blending agent for resins,
a blending agent for coating materials and a blending agent
for crystalline glasses, éomprising the above-mentioned

15 regularly-shaped aluminosilicate.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a scanning-type electron microphotograph
showing the structure of regularly-shaped aluminosilicate
particles of the present invention;

20 Fig. 2 is a scanning-type electron microphotograph
showing the structure of conventional nepheline particles;

Fig. 3 shows an X-ray diffraction image of a
regularly-shaped alum1nos111cate (nepheline) of the present
invention;

25 Fig. 4 shows an X-ray diffraction image of another
regularly-shaped aluminosilicate (carnegieite) of the
present invention;

Fig. 5 shows an X-ray diffraction image of a
conventional nepheline syenlte which is a natural mineral

30 produced in Canada;

Fig. 6 is a diagram showing the time for firing the A-
type zeolite of Example 1 at 900°C and the refractive
index;

Fig. 7 is a diagram of particle size distribution of

35 the A-type zeolite (sample No. AZ-3) of Example 3;



hours. The above-nenti oned regul arly-shaped alum nosilicate: 1. Is
optained by firing a synthetic A-type zeolite having 30 an
Sierr]/Alferr]err] nolar ratio of from1.9 to 2.2 and particularly at a
tenperature of not lower than 800[err]C, 2. |Is obtained by firing a
synthetic Pc-type zeolite having an SiJerr]/A[err](err] nolar ratio of
from2 to 3.6 and, particularly, from2 to 3.4 at a tenperature of not

| ower 35 than 800[err]C 4 3. Has an average particle dianeter of from
0.5 to 30 [err]lmand, preferably, from0.% to 25 [err]m 4. Has a

shar pness (DP) of particle size distribution defined by the formula

D75/ |D2t5 5 t | £5€i @ j.@-d% [ﬁ.@'g&%ﬂ'&ﬁ a paftieie i peretiastrdbuEtmobLa
cunul ative partic ze_.di s % afd S asured by a
Coul ter net h8dreﬁﬁgaf){7 ?lﬁﬁ % %53'? ?e gjs‘%m%]fer at l@é&?‘tahereof of
from1.2 to 2boained i Bxampke 3 /M har dness of not |arger than 6.

According to anot heg. eorbpsli sresdarnfinghe ypeeetattiron ent ¢xowphdtvgrapir e
b oVt ded % (Radhig; 80600, [OF SR Hined)PLABHLAG 868 Bad orpal I N0

materi al s agent
structure o the regularly-shaped aluminosilicate (sample

No. NP-8) obtained in Example 3.
DETAILED DE IPTION OF THE T I

When fired at a high temperature, it Has been known

10 that the crystalline structure of zeolite changes into the
one of the nepheline type or the cargenieite type.
However, it had not been considered that the nepheline or
the cargenieite formed by the transition of zeolite was a
useful substance.

15 The regularly-shaped aluminosilicate of the present
invention has the nepheline type or carnegieite type
crystalline structure, and has a feature in that it has a
chemical composition represented by the above-mentioned
formula (1) and a cubic or spherical regularly-shaped

20 particle shape. '

The chemical composition of the above-mentioned
formula (1) corresponds to that of the A-type and Pc-type
zeolites. The present invention has succeéded in
synthesizing the cubic or spherical regularly-shaped

25 nepheline or carnegieite particle by changing the
crystalline structure of the A-type and Pc-type zeolites
into the one of the nepheline type or the carnegieite type.

In the accompanying drawings, Fig. 1 is a scanning-
type electron miérophotograph showing the structure of

30 regularly-shaped aluminosilicate particles of the present
invention, and Fig. 2 is a scanning-type electron
microphotograph showing the structure of the conventional
nepheline particles. Comparison of these electron
microphotographs shows that the conventional nepheline

35 particles produced by pulverization are irregularly shaped



for crystalline glasses, conprising the above-nentioned 15 regul arl y-shaped
alunminosilicate. BRIEF DESCRI PTION OF THE DRAWNGS Fig. 1 is a

scanni ng-type el ectron m crophot ograph show ng the structure of

tegul arTy-shaped al unminosilicate particles of the present invention; 20
Fig: 2 is a scanning-type electron m crophotograph show ng the structure of
conventional nepheline particles; Fig. 3 shows an X-ray diffraction inmage
of a regul arly-shaped al um nosilicate (nepheline) of the present invention;
25 Fig. 4 shows an X-ray diffracti o®& i nage of another

regul arl y-shaped alum nosilicate (carnegieite) of the present invention;

Fig. 5 shows a3y %éebaxldaﬁaéf&é %Aﬁ@%é&mlﬁgn%ﬁ%' eﬁath@efah@éﬁmeéyem te

whi ch is a natural f ro%medl f ram

Chowi ng t e SREACSR PEr &, GIaFe APALrie B GAAEE B CLIERATRIAT ol CHROL o1 1] C
and t he refr & ithe phbex; h&ng, tihe segulisaajyashepeganliwirosi kicakietaf but i on
of 35 -the A‘&fﬂﬁp&%@bhﬁelﬁ§éﬁ%&6hr&bmp¥§é€b upkxapp! 8pBericab

5 regularly-shaped particles, having symmetrlcal particle
sizes.

Though there is no particular limitation, the
regularly-shaped aluminosilicate particles of the present
invention have an average particle diameter (median

10 diameter on the volume basis) of, generally, from 0.1l to 30
pm and, particularly, from 0.5 to 25 um. The sharpness .
(DP)} of particle size distribution of the known nepheline
syenite is, usually, not smaller than 3. However, the
sharpness DP of the regularly-shaped aluminosilicate of the

15 present invention'is, usually, from 1.2 to 2.9, exhibiting
a symmetrical particle size distribution. Therefore, the
powder exhibits good fluidity and disperses well in resins
and in coating materials.

Fig. 3 shows an X-ray diffraction image of a

20 regularly-shaped alum1nos111cate {(nepheline) of the present
invention, Fig. 4 shows an X-ray diffraction image of
another regularly-shaped aluminosilicate (carnegieite) of
the present invention, and Fig. 5 shows an X-ray
diffraction image of a known nepheline syenite. The X-ray '

25 diffraction image of Fig. 3 corresponds to peaks of
nephelines ICDD19-1176, 33-1203, 35-424, the X-ray
diffraction image of Fig. 4 corresponds to peaks of
carnegieites ICDD11-220, 11-221, whereas the known
naturally produced mineral contains much impurities as

30 shown in Fig. 5. Therefore, the resins or the like blended:
with the regularly-shaped aluminosilicate of the present
invention are not affected by impurities. |

The regularly-shaped aluminosilicate of the present
invention is fired to acquire crystals of the nepheline

35 type or the carnegieite type, has an apparent specific



Fig. 8 is a diagramof a particle size distribution of a regularly-shaped
alummnosilicate (sanple No. NP-8) obtained in Exanple 3; and Fig. 9 is a
scanni ng-type el ectron m.crophotograph 5 (magnification of 5000 timnes)
showi ng the particle structure of the regul arly-shaped al um nosilicate
(sanpl e No. NP-8) obtained in Exanple 3. DETAILED DESCRI PTI ON OF THE

| NVENTI ON When fired at a high tenperature, it has been known 10 that the
crystalline structure of zeolite changes into the one of the nepheline type
or the cargenieite type. However, it had ngt been considered that the
nepheline or the cargenieite formed by the transition of zeolite was a

useful substange, 1@ chTﬁg agg éﬁéyaeﬁi;@&% a_éxlam BoSi kbcgts Qigt he

pr esent i nventl on

p arne |te type cr alllne
structure, ancParFé'slcé‘ SQF’W Ph tt tghé)lsg F%®he a?x%b%jgto%ﬁ‘%/
r epr esent ed wammmwlmntopedpéntmlaat( 1t)hearmhoem¢ubnfcoml spheri cal

regul arly- sha%&%ﬂ%t IiGl- ﬁo%hiaﬁgeir h@n&hem eﬂxlwr@ow t‘h@ﬂe@&ré heche
above- nenti ned%gl&n# aﬁ&’&)ﬁ‘ﬁ gon s.tot ’\!pe and L Pc-type
Zeol i tes, THe 3% SR8ELL S 45, W, PR eERBE PR PRRE A5 o o
spherical reguwamr be Hegidy zﬁxndphetonee@ms:amegaa@ms pafﬁﬁcim by changi ng
the crystalli nscsdiregituioperbpinetd.t ype and Pc-type zeolites

Furthermore, the regularly-shaped aluminosilicate of

the invention -has a refractive index of from 1.46 to 1.56,

10 which is close to the refractive index of resins.
Therefore, a resin blended with the regularly-shaped
aluminosilicate does not lose transparency. When used as a
body (extender pigment), furthermore, a clear coating
material does not lose its clarity.

15 The regularly-shaped aluminosilicate of the present
invention has a very small hygroscopic property and absorbs
moisture in an amount of not larger than 1% when it is
exposed to the atmosphere of a relative humidity (RH) of
90% and a temperature of 20 to 25°C for 48 hours.

20 Therefore, the resins blended with the regularly-shaped
aluminosilicate do not develop a problem of foaming and
require no countermeasure against the humidity prior to the
blending.

The regularly-shaped aluminosilicate of the present

25 invention can be produced by firing a synthetic A-type or
Pc-type zeolite at a temperature of, usually, not lower
than 800°C.

The A-type and Pc-type zeolite particles serving as’
starting materials have been widely known, and preferably

30 have a chemical composition lying within a range of the '
above-mentioned formula (1).

Though there is no particular limitation, the A-type
zeolite which is the starting material is synthesized by'
mixing, for example, sodium silicate or a gel of active :

35 silicic acid, sodium aluminate and sodiqm hydroxide to f¢rm



into the one of the nepheline type or the carnegieite type. In the
accompanying drawings, Fig. 1 is a scanning- type electron m crophotograph
"showi ng the structure of 30 regul arly-shaped al umi nosilicate particles of
the preSent-invention, and Fig. 2 is a scanning-type el ectron

m crophot ogr aph showi ng the structure of the conventional nepheline
particles. Conparison of these electron m crophotographs shows that the
conventional nepheline 35 particles produced by pul verization are

irregul arly shaped 6 and reveal abrasi®%e shape resenbling that of the
fractured surfaces of a glass. Particle sizes are irregular, too. On the
other hand, thgdhegy %iké(ﬁ. haper 4 iRetld isaet 8£91ng hendr &sEIgwingvent i on
conprises cubiC Qr_sg erical 5 regularly-shaped particles, having
symmetrical FEPGAERORSF zes. Though there is no particular limitation, the

regul arly-shaped al uebmpenéntatatarticl es of Mpdapreaki® invention have -an
average particle di ameﬁgéo,(g% an 10 di aneter on_ bkecyobuge basis) of,
r

generally, _from0.1 to 3 m and, particularly,  fr 0.5to 25 [err]m
The sharpn@ss (DP) of ﬁé %%ég 3si ze distributioH‘%ftPhgg]

syenite is, usually, nBeOA¥mA er than 3. Howevel, tehd00
homogenizing the gel, and crystallizing the gel at a

temperature of from 80 to 200°C under normal pressure or

known nepheline

under a hydrothermal condition.

10 According to the present invention, furthermore, the
starting Pc-type zeolite is synthesized having an Si0;/Al20;3
molar ratio of as low as from 2 to 3.6. A preferred Pc-
type zeolite has the following composition:

Si0, S0 to 40% by weight
15 Al;05 23 to 35% by weight
Naj0 15 to 19% by weight

The Pc-type zeolite is synthesized by mixing sodium
silicate or a gel of active silicic acid, sodium aluminate
and sodium hydroxide to form a gel of alkali

20 aluminosilicate satisfying the following conditions:

Component ratio Molar ratio Preferably Molar ratio
Na0/S1i0, 0.2 to 8 0.5 to 2
Si0;/A150; 2 to 3.7 2.5 to 3.1
- Hpa0/Nay0 20 to 200 30 to 100

25 To prevent A-type zeolite and X-type zeolite from

being by-produced, it is important that the reaction is
carried out under normal pressure or under a hydrothermal
condition at a temperature of not lower than 80°C and,
particularly, from 80 to 200°C with vigorous stirring to
30 accomplish the crystallization under a homogeneous
condition. This makes it possible to synthesize the Pc-
type zeolite in a pure form.
Prior to the firing, it is desired that free alkalis
of the formed A-type and Pc-type zeolites are washed away
'35 to a sufficient degree or are treatedfwith an acid to a



shar pness DP of the regularly-shaped alum nosilicate of the 15 present

I nvemtion is, usually, from1.2 to 2.9, exhibiting a symetrical particle
size distribution. Therefore, the powder exhibits good fluidity and

di spersés well in resins and in coating materials. Fig. 3 shows an X-ray
diff-raction i mage of a 20 regul arl y-shaped al um nosilicate (nepheline) of
the present invention, Fig. 4 shows an X-ray diffraction i mage of another
regul arl y-shaped alum nosilicate (carnegieite) of the present invention,
and Fig. 5 shows an X-ray diffraction i mage of a known nepheline syenite.
The X-ray 25 diffraction inmage of Fig. 3 corresponds to peaks of nephelines
| CDD19- 1176, -1203,.35-424 -L£AaY.-Lh | [ € af '
corresponds tsg?i egkéeggégérﬁ%g{bgf&?fe(s&?&)%!ﬂq%g%ééi%lgé%? \?M%fg?g%gn%%easknom
natural |y pr3¥GEe@snPREFAPLBontains much inpurities as 30 shown in Fig. 5.
Therefore, the reTonprodutieregiubablersieabped taluninasdddicates- ohhged

The T ogul oy | oaRe e O B e P . ol iaR Te fTred i
e regu =S ed alu osili.cate o e present jinve A ire o]
acquire cra%s%{"ﬁﬂes%g‘f' tYRE %gﬁéﬁl?ﬂe B5ERS 2OY t“heé& ac'rnneegimgt_‘k1 gat 357|%e, has an
appar ent spedirbught ifito contact with an agueous solution of a water-

' soluble salt of K, Ca, Mg or Zn to exchange ions. Water-

soluble salts may be used inorganic salts such as chloride,
nitrate or sulfate, or organic salts such as acetate and

10 toluene sulfonate. It is desired that ion exchange is
effected by using a water-soluble salt in excess of an
equivalent amount at a temperature of from room temperature
to 90°C. When the ion exchange treatment is effected under
a heated condition, an advantage is obtained in that the

15 rate of exchange is enhanced.

The A-type and Pc-type zeolites are fired at a
temperature of not lower than 800°C and, particularly, from
800 to 1500°C. The crystalline structure of the product
differs depending upon the firing temperature. In the case

20 of the A-type zeolite, carnegieite is formed at a
temperature of about 800°C, nepheline is formed at a
temperature not lower than 850°C, and carnegieite is formed
again at a temperature not lower than 1300°C.

The firing can be accomplished by using a firing

25 furnace of the fixed bed type, moving bed type or fluidized
type. The source of heat will be various combustible
gases, infrared rays, etc. The firing time will be usually
from about 0.5 to about 4 hours though it may vary _
depending upon the type of the furnace and the type of the

30 crystals. Fig. 6 shows a change in the refractive index
with a change in the firing time when the A-type zeolite
(sample No. AZ-1) of Example 1 appearing later is fired in
an electric furnace at 900°C.

It was found that the regularly-shaped particles of

35 the nepheline type or the carnegieite type obtained by



gravity which is as quite dense as from0.3 to 0.8 and, particularly, from
0.4°to 0.6 g/cnferr], and exhibits such an excellent pignent property that
the anpunt of oil absorptlon is not-larger than 50 ml /100 g. Therefore, the
‘5 regularly- shaped -al umi nosilicate of the present invention can be easily
m xed into resins or coating, offering excellent operability. Furthernore,
the reqgul arly-shaped alum nnosilicate of the invention has a refractive

i ndex of from1.46 to 1.56, 10 which is close to the refractive index of
resins. Therefore, 'a resin blended with 1the regul arl y-shaped

al um nosilicate does not | ose transparency. Wien used as a body (extender

Eggnent) TfufifEH é%efﬁ] etﬁ&%&lnﬂagﬁié%éaéléE“&iéBEl%E%&%Phbznf:gg'hés
he r a al_.um nosi Licate res

a very smal |l ?1‘9%?’6%‘%8%’1%’ &K}E%e nhﬁdi g%?b@” ?%t & 47 Q’ﬁ' t&nount of not

| ar ger than HagWwiekes |'Iéhee)qﬁ§§9@ s ahbtribubedhthat dthey fiigdeat i ve humidity

H?H) of 90%1@@&:?%1@4nwt hrﬁiait E'fédOftlh%Qetiﬁ dbkesihfersd, ét&lda@u{s 20 Therefolre
e resin Wi re I 0 evel op

a problem ofé%?g?ﬁcuoéln tfrttclilt?l rgé ogé%oégggr?%le%%h}ﬁg‘e‘p aasleﬁon(i}% %ﬁle ﬁ Hg

prior to theféﬂ%ﬁﬁﬁﬂg The regul arl y-shaped alun1n05|llcate of the present

25 invention can A¢ y¥adie] khef thusg farmayat hedhPartv-giapeid Pc-type

zeolite at aai&ﬁ&ﬁgéﬁfﬁé%ég’isp§%ihgxteaoEo|QM@ﬁ treatments as

pulverization, classification, etc., and are used as a

.10 blending agent for resins, coatlng materials or crystalline
glasses.

As required, furthermore, the regularly-shaped
aluminosilicate particles are subjected to various after-
treatments and surface treatments.

15 When the product is strongly alkaline, for example,
the product is washed with water or is treated with an acid
to a slight degree to adjust the pH at the time when it is
being dispersed in the water. It is desired that a 5%
agueous suspension'of the regularly-shaped aluminosilicate

20 has a pH of from 8 to 11.

Acid that is used may be either inorganic acid or
organic acid without any particular limitation. From the
economical point of view, however, it is desired to use a
mineral acid such as hydrochloric acid, sulfuric acid,

25 nitric acid or phosphoric acid.

According to the present invention, the surfaces of
the regularly-shaped aluminosilicate particles may be
coated with fatty acid, metal soap, resin acid soap,
various resins or waxes, coupling agent of the silane type,

30 titanium type or zirconium type, or silica coating, as
desired.

Though generally not required, it is also allowable,
as desired, to apply at least one of a metal component
selected from the group consisting of alkali metal,

35 alkaline earth metal, Ti, Zr, Al and Zn to reform the



than 800[err]C. The A-type and Pc-type zeolite particles serving as
starting materials have been widely known, and preferably 30 have a

chemi cal conposition Ilying within a range of the above-nentioned fornula
(1). Though there is no particular linitation, the A-type zeolite which is
the 'starting material is synthesized by mxing, for exanple, sodium
silicate or a gel of active 35 silicic acid, sodiumalumnate and sodi um

hydroxi de to form 8 a gel of alkali aluninosilicate satisfying the
foll owi ng conditions: Conponent ratio Mol ar ratio
Na[err]O Si(err] 006t0345

Si rr]/ Al f ]O

4I tqoe30]0 ho%t?fg%&%ﬁ o qt’:;:%am;rphoug VS a??l Z1 ng %n g‘lﬁqg\#ﬂl % ré’t ure
of from80 to & LG5 Pma u% %?Eeortmd’”e? Lagfigieotd

condi tion. 10the profuay difhgheorreeepteinvent homntamrbe fadiusaemr end he
starting Pc- tt;/kli)@ ;msaudte dai1 b)énbméﬁaéadtbaﬂéég @Hesf&fe[édiv% i@l ehOor I ]

t h S
mol ar rati ) h@sr \% as ]:7f xamp?e ghe st?rgagersr, ecan e téldpetezde?n:I € ha
t he foll owm ng conposi

treated w1th titanium oxide, silicon oxide, zirconium
oxide, zinc oxide, barium ox1de, magnesium oxide, or
calcium oxide.

"~ The regularly-shaped aluminosilicate of the present

10 invention can be added, as a resin blending agent, to
various resins such as olefin resins like polypropylene,
polyethylene, crystalline propylene-ethylene copolymer,
ionically crosslinked olefin copolymers, and ethylene-vinyl
acetate copolymer; thermoplastic polyesters like

15 polyethylene terephthalate and polybutylene terephthalate;
polyamides such as 6-nylon, 6,6-nylon; chlorine~contained
‘resins like vinyl chloride resin and vinylidene chloride
resin; polycarbonates; polysulfones; and polyacetals, in
order to impart slipping property or antiblocking property

20 to the molded resin articles, e.g., to the biaxially drawn
films. It is also allowable to use the regularly-shaped
aluminosilicate of the present invention as a filler for
increasing the weight of the molded resin articles, for
adjusting the hardness, for increasihg the strength, and

25 for imparting heat resistance.

A preferred thermoplastic resin blended with the
regularly-shaped aluminosilicate as an anti-blocking agent
will be an olefin resin. Its examples include low-,
medium- or high-density polyethylene, isotactic

30 polypropylene, syndiotactic polyproleene, or a
polypropylene copolymer which is a copolymer with these
ethylene or ®-olefin, linear 1ow—deﬁsity polyethylene,
ethylene-propylene copolymer, polybutene-1, ethylene-
butene-1 copolymer, propylene-butene-1 copolymer, ethylene-

35 propylene—buténe—l-copblymer, ethylene-vinyl acetate



Si 2 50 to 40% by wei ght 15 A1203

to 35% by wei ght Na20

23

15 to 19% by wei ght The Pc-type zeolite

i s synthesized by mxing sodiumsilicate or a gel of active silicic acid,
Sodi um al um nate and sodi um hydroxide to forma gel of alkali 20
alum nosilicate satisfying the follow ng conditions: Conponent ratio

Mol ar ratio Preferably Ml ar ratio NaJerr]OQ Sierr] 0.2 to 8
0.5to 2 Sigerr]/Aferr]Jgerr] 2to 3.7 2.5t0 3.1
Herr]Q Na[err] O 20 to 200 180 to 100 25 - To prevent

A-type zeolite and X-type zeolite from being by-produced,

it

I s 1 nportant

that the rea anr I
hydr ot her nal Cédé%(}})fm%xc thgga%! elr"lgg%%]éﬂq%g& 7 %%I:\T%etgt &Lﬁmgo{?e”ac and,
particul arly, (¥Ramesd -t éné'OGFBV Fﬁemﬁ‘?ﬁyﬁﬁo‘?%ﬁ%rs‘f‘?l?q}rwq'o% B&¥pl i sh

the crystall iatised @ldee arhdnpgbeebosmcofidatlbbend Toff stwanleas morepossi bl e

to synthesiz

is deswedthat ealk |so the formed A-type a Pc-type zeolites are
washed away 35to"§'1 fl ¥‘g %q%f

10

15

20

25

30

35

Pc- type zeolite in a pure form Prior to the firing,

ROLYBGFEe™3Y 8P PTPRUTE &i®¥to a

called Zlegler catalyst comprising a halogen- containing
transition metél compound and an organocaluminum compound,
or by using a so-called metallocene catalyst, i.e., a
catalyst comprising a cyclopentadienyl skeleton—containing
complex of a transition metal such as titanium or zirconium
and an organocaluminoxane compound.

The amount of addition to the resin is suitably
selected over a range of, generally, from 0.01 to 100 parts
by weight per 100 parts by weight of the resin, though it
may differ depending upon the use.

As required, the olefin resin composition is blended
with antioxidant, heat stabilizer, light stabilizer,
lubricant, antistatic agent, defogging agent, neutralizing
agent (halogen catcher), nucleating agent, heat-ray
absorber, etc. Here, the blending agent for resins of the
present invention is neutral, and is inert to other resin
blending agents, and does not decompose them, does not
impart color, does not impair properties of other resin
blending agents, or does not deteriorate properties of the
resin.

Examples of the antioxidant include phenolic
antioxidants such as 2,6-di-t-butyl-4-methylphenol,
tris(3,5—di—t—buty1—4thdroxybenzyl) isocyanulate (Irganox
3114 produced 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 produced 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 produced by Chiba Geigy
Co.}, 4,4'—butylidénebis(3—methyl-6—t—butylphenol), 2,2'-

It

9



slight degree, in order to renove free al kali conponents as much as
possible. To produce regul arly-shaped al um nosilicates other than the one
of the Na-type, the zeolite of the A-type or 5 the Pc-type obtained by the
above-nentioned nethod is brought into contact with an aqueous sol ution of
a water- soluble salt of K, Ca, My or Zn to exchange ions. Water- soluble
salts may be used inorganic salts such as chloride, nitrate or sulfate, or
organic salts such as acetate and 10 toluene sulfonate. It is desired that
i on exchange is effected by using a watenssol uble salt in excess of an
equi val ent anount at a tenperature of fromroomtenperature to 90[err]C.

Wien the ionexehaagent Leal AEo i;%jﬁjgagynggggq5,aNbﬁaLed condi tion, an
In tha

advant age i s_obtain h the 15 raté _of exchange is enhanced. The .

A-type and P&E??ﬂ@t§¥6FPFE%sé§ THdoretyd denperat ure of not |ower than
800[ er r] C andydraxiyhydiraciynarhiden DWarexl 300Be prp@ucdficby réisike |Geaigy
structure of ddhg ,preddehyibhé egbydtenanding upenpubgl1isr Lpgchprmer ature. In
t he case 23 QId&he Aht ﬁg ;eoélgg %%;n%%#Flte.l ornfqbat §.%§£$_rature
of abour S00LYHLE SHRL) | REOPOHR T ST 2 FASEFS: BF PFo 51 B than
850[ err] C, armitydrdehydrovybentvt reidhyilgahesphonateipeaicive ard FPHwEX t han
1300[ err] C. Theilhti retganobel arconplished by using a firing 25 furnace of
the 1xed bed 1YPer T80hag: Ped LURE @le Thilld? 8ei¥REanTl®s SOHERE: U B!
an amount of from 0.01 to 0.3 parts by weight per 100 parts

10 by weight of the resin. When the amount is smaller than
the above range, the antioxidizing effect is not exhibited.
When the amount exceeds 0.3 parts by weight, the resin is
colored in yellow after stored for extended periods of
time, or breeding occurs on the film surface to impair

15 transparency or to impair blocking property.

Examples of the phosphorus type antioxidant include
trimethyl phosphite, tri-n-butyl phosphite, tridecyl
phosphite, tris(2-ethylhexyl) phosphite, trinonyl
phosphite, tricetyl phosphite, dilaurylhydrogen phosphite,

20 tricyclohexyl phosphite, triphenyl phosphite, tribenzyl
phosphite, tricresyl phosphite, tri-p-nonylphenyl
phosphite, diphenyldecyl phosphite, tris(dinonylphenyl)
phosphite, tris(2,4-di-t-butylphenyl) phosphite, tris(4-a-
methylbenzylphenyl) phosphite, tris(octylthioethyl)

25 phosphite, tris(octylthiopropyl) phosphite,
tris(cresylthiopropyl) phosphite, tris(3,5-di-t-butyl-4-
hydroxyphenyl) phosphite, tetraphenyldipropylene glycol
disphosphite, 4,4’-butylidenebis(3-methyl-6-t-butylphenyl-
ditridecyl) phosphite, 1,1,3-tris(2-methyl-4-ditridecyl

30 phosphite-5-t-butylphenyl) butane, bis(2-chloropropyl)
pentaerythritol diphosphathio, bisphenylpentaerythritol
diphosphite, bisstearylpentaerythritol diphosphite,
trilauryltrithio phosphite, tetrakis(2,4-di-t-butylphenyl)

4,4’ -biphenylene diphosphite, etc.
35 It is desifed that the phosphorus type antioxidant is



gases, infrared rays, etc. The firing time will be usually from about 0.5
to about 4 hours though it may vary dependi ng upon the type of the furnace
and the type of the 30 crystals. Fig. 6 shows a change in the refractive
index with a change in the firing tine when the A-type zeolite (sanple No.
AZ-1) of Exanple 1 appearing later is fired in an electric furnace at
900[err]C. It was found that the regul arly-shaped particles of 35 the
nepheline type or the carnegieite type obtai ned by 10 firing have a
symmetrical particle size distribution cddpared with that of the A-type and
Pc-type zeolite particles. The reason is attributed that the fine particles

contai ned theueie #hCafl HhSERE, of NBMEN (. 00T ACRI Rrel blieweEoht Ifer
particles ma gl SQ ge_ﬁne of theoé q__cktgor_se. As rﬁgw rgﬁé t he thus_.forned
Pequl arl y- shASOAPRF bR RESPPHEAY ©F s Hesivky Ahea,ERe, PRSYRBISE as
pul veri zat i oedditieni iscamabler cthan thel shaveugengss bheoebfendi fior agent
for resins, eAateRfiABtekidtcion &y N ldifRcY Fosepredentenyi tre,
furthermorg, ,1g. " eguhat | ¥a PRIPEG S WP L AbR RARLLELES. ' fnakDiigs! o
amount of addition exceeds 0.3 parts by weight, black
specks and corrosion of the metal may increase.

Any lubricant used for the polyolefin films can be
used for improving the workability of the resin

10 composition. Examples of the lubricant include (a) those
of the hydrocarbon type such as fluidizing, natural or
synthetic paraffin, microwax, polyethylene wax, and
chlorinated polyeth&lene wax, (b) those of the fatty acid
type such as stearic acid, lauric acid, (c¢) palmitic acid

15 amide, esylic acid amide, methylenebis stearoamide,
ethylenebis stearocamide, erucic acid amide, stearic acid
amide, oleic acid amide, behenic acid amide, N-stearvyl
butyric acid amide, N-stearyl caprylic acid amide,
N-stearyl lauric acid amide, N-stearyl stearic acid amide,

20 N-stearyl behenic acid amid, N-oleyl oleic acid amide,
N-oleyl behenic acid amide, N-butyl erucic acid amide,
N-octyl erucic acid amide, N-lauryl erucic acid amide,
ethylenebis oleic acid amide, hexamethylenebis oleic acid
amide, N,N’-dioleyl adipic acid amide, and N,N'—aioleyl

25 sebacic acid amide, etc. (d) those of the ester type such
as butyl stearate, cured castor oil, and ethylene glycol
monostearate, (e) those of the alcohol type such.as_cetyl
alcohol and stearyl alcohol, (£f) metal soaps such as lead
stearate, calcium stearate, and (g) a mixture thereof.

30 Particularly, however, fatty acid monoamide or bisamide is
preferably used. _

It is desired that the lubricant and, partiéularly,'
the fatty acid amide type lubricant is used in an amount of
from 0.01 to 0.3 parts by weight per 100 parts by weight of

35 the resin. When the amount is smaller than the above-
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treatnments and surface treatnents. 15 When the product is strongly

al kaline, for exanple, the product is washed with water or is treated with
an acid to a slight degree to adjust the pH at the tinme when it is being

ti spersed in the water. It is desired that a 5% aqueous suspension of the
regul arl y-shaped alum nosilicate 20 has a pH of from8 to 11. Acid that is
used may be either inorganic acid or organic acid wthout any particul ar
limtation. Fromthe econom cal point of view, however, it is desired to
use a mneral acid such as hydrochloric asid, sulfuric acid, 25 nitric acid
or phosphoric acid. According to the present invention, the surfaces of the

regularly- shagdi3hdal eaﬁgé' c&i foiald 'p%e%ft@ylgenseatﬁﬁayt}édﬂ f gy aci d,
netal soap, resin aclid soa varl us resins Or waxes, I ng nt of the
sil ane type, APCHRFuRFt FemepFlane d%”&ﬁ% 4%?

desired. Thod@ﬂmgsnefabéylsOthtnpﬂdedne|up breaﬂsngahh@wﬂtdnsparen@gs|red,
to apply at ligaglgene of a netal conponent selected fromthe group

consisting of alk net a f | kal i ear tah TL, Zr, and Zn to
reformthe®  sur &kélge {Lﬁ’e %n%? ? cg sp‘ejf-i i t?’fﬁ SE2C Upon
invention can be mixed into varlous coating materials
(paints etc.) as a blending agerit such as a body (extender
pigment), a rheology-adjusting agent, a delustering agent,
etc. )

10 From the kind of the resins, there can be exemplified
widely used and known coating materials such as o0il coating
material, nitrocellulose coating material, alkyd resin
coating material, aminoalkyd coating material, vinyl resin
coating material, acrylic resin coating material, epoxy

15 resin coating material, polyester resin coating material
and chlorinated rubber coating material, as well as coating
materials containing one or two or more kinds of rosin,
ester gum, pentaresin, cumarone-indene resin, phenolic
resin, modified phenolic resin, maleic resin, alkyd resin,

20 amino resin, vinyl resin, petroleum resin, epoxXy resin,
polyester resin, styrene resin, acrylic resin, silicone
resin, rubber base resin, chloride resin, urethane resin,
polyamide resin, polyimide resin, fluorine-contained resin,
and natural or synthetic Japanese lacquer. These coating

25 materials may be used in one or two or more kinds.

Any coating material can be used depending upon the
use, such as solvent type coating material, aqueous coating
material, ultraviolet-ray curing coating material or
powdery coating material.

30 Organic solvent for the solution type cdating material
will be aromatic hydrocarbon type solvent such as toluene
or xylene; aliphatic hydrocarbon type solvent such as n-
heptane, n-hexane or isomer; alicyclic hydroearbon type
solvent such as cyclohexane; ketone type solvent such as

35 acetone, methyl ethyl ketone, methyl isobutyt ketone, or



reform ng the surface, furthernore, the refractive index of the product of
the present invention can be adjusted, and the product can be blended to
meet the refractive index of 5 the resin. For exanple, the surfaces can be
toated or treated with titanium oxide, silicon oxide, zirconiumoxide, zinc
oxi de, barium oxi de, magnesi um oxi de, or cal ci um oxide. - The
regul arl y-shaped al um nosilicate of the present 10 invention can be added,
as a resin blending agent, to various resins such as olefin resins |ike

pol ypr opyl ene, pol yethyl ene, crystallineipropyl ene-ethyl ene copol yner,
lonically crosslinked olefin copolyners, and ethyl ene-vinyl acetate

copol yner; “&?&:'Teﬂaﬁ {;ﬁep%y &I_Sta)ﬂ&%oi%eael BLAYAS ech&i PNt hal ate and
pol ybut yl ene Terepht ha

N ate; polyam des such_as. 6z-nylaon, 6, 6-nyl an;

chl or i ne- con®&PR: °FesPH§@?£e°%i‘$%ﬁce§mn§r PAEOPRL ne'g}ﬁ%irh\ﬁ% isc?éﬂjéen&:hl oride
resin; pol ycauchnasesetpahydudfuwrase andipxanecetal tosdlverwime to i npart
sli ppi-{lg Itororé%,&%n@r isaehi Q&O&%ﬁ*\p ﬁlﬁ?%fdl»elzgrt B};&i)@ a?ipfgbrwﬂ {lar{ﬁ:retﬂ cles,
e.g., to the biaxia ra il ns,. is.also allo e to use
regul ar | y-ghé:H?& éPhﬂéﬂgs?%a?% % EGGTEEEN P %‘\‘}gﬁ?i%cne%asted falnfcfer for
i ncreasi ng th@#mmbghninp@hern@¢kﬂﬁnﬁw§HQW-&ﬁtﬁé@é§h¥lof°%mﬁméﬁﬁmg t he
hardness, forigimdehgdshBethneas] &N Hinetdd 2ulfekidapawhidly mHatbe
oo stance. AJLLS bRl bRCLIBRLaSidSe aHA b SUE] il ddShas che

resin component concentration in the starting material

10 solution is, usually, from 5 to 70% by weight and,
particularly, from 10 to 60% by weight.

As the aqueous coating material, there can be further
used a self-emulsifying or surfactant-emulsifying coating
material in addition to the solution type coating material.

15 As the resin for the aqueous coating material, there can be
used an alkyd resin, a polyester resin, an acrylic resin or
an epoxy resin which is dissolved in an agqueous medium or
is self-emulsified, being used alone or in a combination of
two or more kinds. In the self-emulsifying resin, the

20 carboxyl group is neutralized with ammonia or amines, or
the amine contained therein is quaternalized to impart
self-emulsifying property. There are further used various
latex resins. It is desired that the resin component
concentration is, usually, from 10 to 70% by weight and,

25 particularly, from 20 to 60% by weight.

As the ultraviolet-ray (UV) curing coating material,
there can be used a high-solid resin, e.g., UV-curing
acrylic resin, epoxy resin, vinyl urethane resin, acrylic
urethane resin or polyester resin in a single kind or in a

30 combination of two or more kinds. .

As the powdery coating material, there can be used a
thermoplastic resin such as polyamide, polyester, acrylic
resin, olefin resin, cellulose derivatives, polyether or
vinyl chloride resin, as well as epoxy resin, epoxy/novolak

35 resin, isocyanate or epoxy?curing polyester resin.



will be an olefin resin. Its exanples include |ow, medium or high-density
pol yet hyl ene, isotactic 30 pol ypropyl ene, syndiotactic polypropylene, or a
pol ypropyl ene copol ymer which is a copolymer with these ethylene or

a-olefin, linear |lowdensity polyethylene, ethylene-propyl ene copol yrer,
pol ybut ene- 1, ethyl ene- butene-1 copol yner, - propyl ene-but ene-1 copol yner,
et hyl ene- 35 propyl ene-but ene-1 copol yner, ethyl ene-vinyl acetate 12

copolymer, ionically crosslinked ol efin copolymer (ionomer), and
et hyl ene-acrylic ester copolynmer, which &y be used alone or in the.form of
a blend of two or nore kinds. 5 The ol efin polyners may be produced by

using a so- calledcébealify €8t Bhy Shr&sdlt | Svithtadng| eaenreghi &1y

transition metal conmpound and. an_or.ganoal um num conpound, _oOr usi ng a
So-cal | ed meHEPSEL AL aRaRy Lt aarE 2 G SHIRGH Concentiatiod
cycl opent adi €RYC)skel represented nipnigthe® fohigwingffoxmulansiti on metal such
as titaniumor zirconiumand an orgaj\gs g noxane conpound. The anpunt of
“addition tgo the resinis itably selected over a range of, generally, from
0.01 to 100 parts by meiSﬁ per 100 parts by weight of the resin, though it
Bo + 0.010rPp

wherein Or is an amount of o0il absorption (ml/100 g)

"of the pigment, PP is a density (g/ml) of the pigment,
and Bp is a density (g/ml) of the resin (vehicle),
10 of as high as 40 to 60% and can, hence, be contained at a

high concentration as a body (extender pigment) in the
coating materials or as a filler in the resin molded
articles. _

The crystalline glass is heat-treated to precipitate

15 crystals of the nepheline type or the cargenieite type.
When the glass composition is blended with the regularly-
shaped aluminosilicate particles of the present invention
in advance, the crystals can be easily precipitated or the
precipitation can be controlled.

20 The regularly-shaped aluminosilicate of the present
invention can be extensively used as an additive not only
for the crystalline glasses but also for wide range of
glasses and can further be used, for example, as a ceramic
substrate.

25 EXAMPLES _

The invention will now be described by way of
Examples.
(Example 1)

Described below is a method of preparing a blending

30 agent for resins and a blending agent for coating
materials, comprising a fine'powder of a regularly-shaped
aluminosilicate (nepheline type, carnegieite type) having
low hygroscopic property and a high particle size symmetry
of the present invention. '

35 (Preparation of a regularly-shaped aluminosilicate and its



15 may differ depending upon the use. As required, the olefin resin
conpesition is blended with antioxidant, heat stabilizer, |ight stabilizer,
| ubricant, antistatic agent, defogging agent, neutralizing agent (hal ogen
¢atcher), nucleating agent, heat-ray 20 absorber, etc. Here, the bl ending
agent for resins of the present invention is neutral, and is inert to other
resin bl endi ng agents, and does not deconpose them does not inpart color,
does not inpair properties of other resin blending agents, or does not
deteriorate properties of the 25 resin. BManples of the antioxidant include
phenol i ¢ antioxidants such as 2, 6-di-t-butyl-4-nethyl phenol,
tris(3,5-di-tptotertided)ydr oxybenzyl) isocyanul ate (Irganox 3114 produced by

Chi ba Gei Co.), ] s(4-_30 yles 6-t-but yl phenol .

n- oct adecg%/- 3-(%' ngezéxl ’E&E%%%Efgté ﬁ?ﬁ%%&@%%eoﬁfyla) cb"?’&ﬁi 8ﬁa?es‘(}}¢5’a‘fﬁalx 1076

produced by CGfPhlatishppeohpvinga nelahiEiandifelA62Q;: suRypphthel ),

tetrakis met hytarteinmy (3teriadi of - bhé yﬂJrééerﬁwdrrﬁ»GIMQ)iiyh)arérﬁﬁéﬁ@é&]by

nmet hane (| : Xololl} . 0. )y

T bt | e (SRt T8 e hfedts Soufft O Uisioy = 223 by

met hyl enebi s(¥eEtty N2gOt it 9% pre s jghty Rrepared from the cullet of
sodium silicate, a sodium aluminate aqueous solution (Al,0;

= 25% by weight, Na0 = 19% by weight) and sodium hydroxide.
The sodium silicate solution and the sodium aluminate

10 solution were slowly mixed together with stirring under the
following molar composition conditions so that the total
amount of the reaction solution was 5 kg in a 20-liter
stainless steel container, in order to form a sodium
aluminosilicate gel which as a whole was homogeneous.

15 Na0/8i0; = 1 to 1.5

SiOz/A1203 = 2 to 2.5
H;0/Najy0 = 70
Next, the gel was vigorously stirred to form
regularly-shaped particles of the A-type zeolite crystals

20 at a temperature of 80 to 95°C for about 2 hours, followed
by filtration and washing to remove free alkali components,
thereby to obtain a cake-like product (AZH) containing
about 30% of water. Part of the product was dried at 110°C
(sample No. AZ-1).

25 Then, the AZH was fired in an electric furnace at
900°C for 2 hours, and was dry-pulverized using a ball mill
(sample No. NP-1, nepheline type). Part of this product
was further wet-pulverized, and to which was added stearic
acid in an amount of 1% per the solid content. The mixture

30 was heated at 80°C and was stirred for one hour, followed
by filtration, washing with water, drying at 100°C, and was
pulverized using a small sample mill and was classified
(sample No. NP-2, nepheline type). '

The AZH was further fired at 700°C, 800°C, 1000°'C and

35 1400°C, respectively, to obtain products in the same manner



hexamet hyl enebi s( 3, 5-di -t-butyl -4- hydroxyhydrocynnani de) (1 rganox 1098
produced by Chiba Geigy Co.), triethylene

gl ycol bi s[3-(3"-t-butyl-5"-nethyl-4- 5 hydroxyphenyl) propionate], and a

m xture of bis(3,5-di-t- butyl-4-hydroxybenzyl ethyl phosphonate) cal ci um
and® PE wax (weight ratio of 1:1). It is desired that the phenol anti oxi dant
Is added in an amount of from0.01 to 0.3 parts by weight per 100 parts 10
by wei ght of the resin. Wien the anount is snmaller than the above range,
the antioxidizing effect is not exhibitedd Wen the anmobunt exceeds 0.3
parts by weight, the resinis colored in yellow after stored for extended

|toeri ods of tiaaet?er Ixﬁzg WS(%lmteﬁd I mp&glrf@ce 8 ta@%ife-’w
ransparency.qQr ,t o_IL npalr ocKl r npl es_o phosphor us
type anti oxi |ﬁ%ﬁgﬁ% ?’r‘f?re“ﬁﬁq W%hl¥e€h% %B'nyl Eﬁgsphl te,
tridecyl ph0§9ﬁ¥1?91€l-?—¢ sterel hy I¥@xds )a prephsiiinge syeniseybrofiuced i,
tricetyl phogghh8s, wﬂiémﬁa/é heyekF X901 QS t;ﬂ,ac%a ih enel lexyt, phasphite,

tri oo nonyT pRER Fgﬁ CLRSIE PRRRII ddd SRR BIORRDY LS
phosphite, tFPEpEe eﬂ$l@nb®fy¢4ﬂm§ﬁﬁ%9§ﬂuiﬂﬂﬁQP§0ntr|s(4 [err]-
met hyl benlz%llhphenyt'hepbﬁé%mt eob\ia{:%r&(dm:’oygllﬁlﬁ ?&Eyh)dhhﬂﬁhﬂhﬁsﬂhthﬁt is
ris(3 5 di - F%‘i?%y*irgﬁ Fodic dagen i i AR Wl cRTeR IS Bt
gl ycol acid also comprlses favorable regularly shaped partlcles of
10 the nepheline type satisfying the object of the present
invention. As a Reference Example, the AZH was prepared in.
the form of a water-dispersed slurry, and about one-half
the sodium in the zeolite was subjected to the ion exchange

treatment with a calcium chloride agqueous solution and a

15 magnesium chloride aqueous solution followed by firing to
obtain a regularly-shaped aluminosilicate having lowly
hygroscopic property. '
(Example 2)

The A-type zeolite which is the starting material of

20 the present invention was synthesized by using a sodium
silicate agqueous solution (SiO; = 22% by weight, Na0 = 7.2%
by weight) prepared from the cullet of sodium silicate, a
sodium aluminate agueous solution (Al;03 = 25% by weight,
Na 0 = 19% by weight) and sodium hydroxide.

25 The sodium silicate solution and the sodium aluminate

" solution were mixed together under the following molar
composition conditions so that the total amount of the
reaction solution was 5 kg in a 20-liter stainless steel
container, in order to form a homogeneous sodium

30 aluminosilicate gel.

Na;0/8i0, = 1.6
Si0y/Al03 = 1.8
HyO/Naz0 = 120 _
Next, the gel was crystallized being heated at 85°C
35 for about 24 hours, and was then filtered, washed and dried



di sphosphite, 4,4, -butylidenebis(3-nethyl-6-t-butyl phenyl- ditridecyl)
phosphite, 1,1,3-tris(2-nmethyl-4-ditridecyl 30 phosphite-5-t-butyl phenyl)
but ane, _bi s(2-chl oropropyl) pentaerythritol di phosphathi o,

bi sphenyl pent aerythritol diphosphite, bisstearyl pentaerythritol

di phosphite, trilauryltrithio phosphite, tetrakis(2,4-di-t-butylphenyl)

4, 4" - bi phenyl ene di phosphite, etc. 35 It is desired that the
phosphorus type antioxidant is 14 added in an amount of from0.01 to 0.2
parts by wei ght per 100 parts by wei ght &0 the resin. Wen the anmount of
addition is smaller than the above range, the effect for preventing

oxi dation anctt ha cetf est oBealﬁreusnALﬂ%é %&i@l(@%@@ feyt nAﬂgzj nto
yel l ow are not ex blte on _exceeds parts by

wei ght, bl ack speck§ anghs\(;??osﬂﬁﬁs ‘%Jﬁ%t‘_’hlmu S fUrBass. lixn | ubri cant
used for the“ﬁ@Nﬁ@Féﬂrﬁdfan%a@@ﬁob%OUQ%@ 3¢ q rhero i hgurbeandrwadi | ity of

tEe L ezl n 10m¥m&wbmlﬁdEﬁémﬁbe§ B411 hﬁeliybrﬁlqa:@reanChagﬁe&&}lﬁlhofSe of

t he rocear yp S u | ra 1 n,
micr 0\>//vax %olta%r&t Tyl gﬁgg\%ag’(lg ﬂé dnghl%)ljrlclilgl"” & ol Vi S, W2 tRYRse of
the fatty aci t&lﬁ‘@dsécﬁe%1§¥éﬁr$]@aﬁ%¢cﬁlm@tm%ﬂa@a&e peydel lrmrmg a&i d

cubic particle shape maintaining excellent particle size
symmetry (sample No. NP-7).
' Furthermore, the sample AZ-2 was fired at 800°'C
10 (sample No. NP-9, nepheline type).
B The results were as shown in Table 1.
(Example 3)
The A-type zeolite which is the starting material of

the present invention was synthesized by using a sodium
15 silicate aqueous solution (Si0O; = 22% by weight, Nay0 = 7.2%
by weight) prepared from the cullet of sodium silicate, a
sodium aluminate aqueous solution (Al;03 = 25% by weight,
Nap0 = 19% by weight) and sodium hydroxide.
The sodium silicate solution and the sodium aluminate
20 solution were mixed together under the following molar
composition conditions so that the total amount of the
reaction solution was 5 kg in a 20-liter stainless steel
container, in order to form a homogeneous sodium
aluminosilicate gel.
25 Na,0/8i0; = 1.6
Si02/A1303 = 1.8
H,0/Na,0 = 120
Next, the gel was crystallized being heated at 95°C _
for about 24 hours, and was then filtered, washed and dried
30 at 110°C to obtain the A-type zeolite (sample No. AZ-3).
Then, the AZ-3 was fired in a muffle furnace FR-41
manufactured by Yamato Co. at 900°C for 2 hours and was
wet-pulverized using a ball mill, filtered, washed with .
water, dried at 110°C, and was pulverized. There was thus
35 obtained a regularly-shaped aluminosilicate powder having a



15 am de, esylic acid am de, nethylenebis stearoam de, ethylenebis
stearoam de, erucic acid amde, stearic acid am de, oleic acid am de,
beheni c, acid am de, N-stearyl butyric acid am de, N-stearyl caprylic acid
am de, N-stearyl | auric acid am de, N-stearyl stearic acid am de, 20
N-stearyl behenic acid amd, Noleyl oleic acid am de, N oleyl behenic acid
am de, N-butyl erucic acid am de, N-octyl erucic acid amde, NIl auryl
erucic acid am de, ethylenebis oleic acid am de, hexanethyl enebis ol eic
acid amde, N, N -dioleyl adipic acid am @, and N, N -di ol eyl 25 sebacic
acid amde, etc. (d) those of the ester type such as butyl stearate, cured

castor oil, @u@ietﬁakeﬂelslyﬁﬁe mﬁﬁaflaigeexee)ubhesgaghéhe a4 £gohol type
such as cetyl al.c and ftgﬁryl ohol, (f) netal soaps such as |ead

stearate, calfdium §¥eé PATRC andr (g nlxture thereof. 30 Particularly,
however, fatty acThensasukteavere Fs shawm iin Febiler abppdusndFigs. i3 desired
that the | ubangast, apﬂg paris citsirdlectidth hdldnspasdgaapae type | ubricant

is used inc-a fromO0.01 to 0.3 parts by weight per 100 parts by
wei ght of n%SQF%gRggélg Wien the anobunt is smaller than the above- 15

menti oned range, BPEEPLREI PPl t3re & mathodh&ft eyerRKéng spherical
Pc-type zeolite particles having rugged surfaces of a low

Si03/A1,03 composition ratio of the present invention by
using - a sodium silicate solution in which is dissolved the

10 cullet of sodium silicate (SiO; = 22% by weight, Naz0 = 7.2%
by weight), a sodium aluminate (Al;03 = 25.3% by weight,
Na;O = 19.1% by weight) and caustic soda.

The sodium aluminate solution was heated at 90°C and

was stirred, and to which was mixed the sodium silicate
15 solution heated at 75°C over a period of 12 minutes
{(maintaining the temperature of not lower than 80°C) so
that the total amount of the reaction solution was 5 kg in
a 10-liter stainless steel container, in order to form a
wholly homogeneous gel-like sodium aluminosilicate having
20 the following molar composition.
Na;0/8i0; = 1.0
Si045/A1503 = 3.0
H,0/Nay0 = 70
Then, the gel was vigorously stirred, heated at 95°C
25 for about 12 hours to prepare spherical Pc-type zeolite
particles of the present invention, followed by filtration,
washing and drying at 110°C (sample PZ-1).

Then, the PZ-1 was fired in the muffle'furnace FR-41
manufactured by Yamato Co, at 900°C for one hour, and was

30 then pulverized (example No. NP-10). '
(Example 5)

The same starting materials as those of Example 1 were
used. That is, the sodium aluminate solution was heated at
90°C and was stirred, and to which was mixed the sodium

'35 silicate solution heated at 80°C over a beriod of about 4



the amount is |arger than the above-nentioned range, the filmsurface is
whi t.ened due to breeding and transparency is lost. 5 The

regul arly-shaped al unminosilicate of the present invention can be mxed into
various coating materials (paints etc.) as a bl ending agent such as a body
(extender pignent), a rheol ogy-adjusting agent, a delus d :

10 Fromthe kind of the resins, there can be exe
and known coating materials such as oi | coating materi ot - :
coating material, alkyd resin coating naérial, am noal kyd coatlng
material, vinyl resin coating material, crylic resin coating material,
GEFXY 15t ngxhﬂmg@éé lélg trRdterdrd ,toﬂ:;édwéﬁbﬁhtr egi Bhéotﬁéhaﬂlait@tféa@él&{'d
chlorinate r ti a ng. naterial.s

cont ai ni ng o‘&%go? ¥§ 9 47 e'l' % %ilmfaﬁ’? gtggi‘ gtamen’f aresin,

cunar one- i ndex@e¥ ek nf°1’1é"héﬂd\rhoclLYeﬁoﬁlogﬁBGPPSeaeﬂ)héhgﬁ| godbamn, maleic
resin, al kydalesinos20i@ie havdsigh the Eplloeing, mﬁehfobﬁuméﬁﬁidh epoxy
resin, polgyester resin, styrgﬂp 9§§bn,_afnyllc resin, silicone resin,
rubber base resin, chloride ré& u ethane resin, polyan1de resin,
pol yi mi de resin, fluorine- coﬁ?&hﬁ§@29%51@ 52nd natural or synthetic
Japanese Iacquer These coat iH39/Ra et e4d al s may be used in one or two or

TOr e Kinds. ANy CAAL NGB Y Y1dibaisey deRerdontloda'dE g% such

as sol vent t¥pe coat1'hg materi
or about hours followed by flltratlon, washing with’ -

10 water and drying, to prepare spherical Pc-type zeolite
particles of the present invention (sample No. PZ-5). The
Si03/A1,03 molar ratio was 2.25. Hereinafter, the procedure
was carried out in the same manner as in Example 4 (sample
No. NP-11). |

15 (Example 6)

The same starting materials as those of Example 1 were
used. That is, the sodium aluminate solution was heated at
90°C and was stirred, and to which was mixed the sodium
silicate solution heated at 75°C over a period of 12

20 minutes (maintaining a temperature of not lower than 80°C)
so that the total amount of the reaction solution was 5 kg
in a 10-liter stainless steel container, in order to form a
wholly homogeneous gel-like sodium aluminosilicate having
the following molar composition.

25 Na,0/Si0, = 0.85

’ Si03/A120; = 4.00
H,0/Na0 = 70

Then, the gel was vigorously stirred, heated at 95°C
for about 20 hours followed by filtration, washing with

30 water and drying, to prepare a cake, which was then
pulverized to obtain a spherical Pc-type zeolite particles
of the present invention (sample No. 1-10). The sample
possessed the 8i0;/Al;03 molar ratio of 3.19. Hereinafter,
the procedure was carried out in the same manner as in

35 Example 4 (sample No. NP-12).
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material, ultraviolet-ray curing coating material or powdery coating

mat er:i al . 30 Organic solvent for the solution type coating nateri al

w || be_ aromatic hydrocarbon type solvent such as toluene or xylene,

al i phatic hydrocarbon type solvent such as n- heptane, n-hexane or isoner;
alicyclic hydrocarbon type solvent such as cycl ohexane; ketone type solvent
such as 35 acetone, nethyl ethyl ketone, nethyl isobutyl
cycl ohexanone; al cohol type solvent such as ethanol, ¢
di acet one al cohol; ether type solvent sucdB as tetrah
cell osol ve type solvent such as ethyl cellosolve or I :
5 type sol ventesgamgdiasyjet hyl acetate or butyl acetate; and nonprotoni C
pol ar sol vent suc ] | acet di et hyl
sul f oxi de, whi ch hrrlérsébs%“{% e BETRALER A L T Mol B Batfion &' 1 wFFe
that the resi#edmpcthah icontbet Fadivh phunirate selurgommwasi heatedsatuti on
i's, usually, 90btmdnd wak)¥tiyred ghhdand, wmfdshlw'a& awilned fthemsaaalmg 60% by
wei ght . hg; poLLEOU AT [ t her ysed a

sel f-enul S|51Ey| ng or sﬁsO?Lact a%t h@ﬁ{;?& %LI %gh@ ?r):elxre:';é)ldap%l nﬂaddl tion to

Lhe sol ut | on PYH-es MG tRardngap, temperature °f Tiot lower than 80°C)
so that the total amount of the reaction solution was 5 kg

in a 10-liter stainless steel container, in order to form a
wholly homogeneous gel-like sodium aluminosilicate having
10 the following molar composition.
Nay0/8i0; = 0.70
Si0,/A1,03 = 6.00
H,0/Na0 = 60
Then, the gel was vigorously stirred, heated at 95°C
15 for about 20 hours followed by filtration and washing with
water to prepare a Pc-type zeolite cake.
Next, water was added to the cake to prepare a slurry
of a concentration of 20%, which was then heated at 40°C .
and was stirred. Then, calcium chloride was added thereto
20 in an amount of 1.0 mol times of the Na,O component
contained in the Pc-type zeolite and was held for one hour.
Thereafter, the slurry was filtered, washed with water,
dried at 110°C, and was pulverized. The sample possessed’
the Si0,/Al1,03 molar ratio of 3.50. Hereinafter, the
25 procedure was carried out in the same manner as in Example
4 (sample No. NP-13). '
(Measuring method)
(1) X-ray analysis of the powder.
Measured by using a Geiger-Flex RAD-1B system
30 manufactured by Rigaku Co., under the following conditions:

Target Cu
Filter Ni
Tube voltage 35 kv
Tube current 15 mA
35 Count full-scale 10 kcps
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15 As the resin for the aqueous coating naterial, there can be used an

al kyd resin, a polyester resin, an acrylic resin or an epoxy resin which is
di ssol ved in an aqueous medi um or is sel f-emul sified, being used al one or
i'n a conbination of two or nore kinds. In the self-emulsifying resin, the
20 carboxyl group is.neutralized with amoni a or am nes, or the am ne
contained therein is quaternalized to inpart self-enulsifying property.
There are further used various latex resins. It is desired that the resin
conponent concentration is, usually, fron240 to 70% by wei ght and, 25
particularly, from20 to 60% by weight. As the ultraviolet-ray (W) curing

coating material, there cafrfpmivedpaehi gh-soligd agg/mine. 9., "UV-curing
acrylic resin, epoxy re5|q§.V|n lS re%hane regng acrylic uret hane resin or
r [

pol yester resin in a singl a 30 c BaTion of two or nore
ki nds. As the powdery coatS¥g R d6Sal , t her elc@egbeRSsed: 3 Mher nopl asti ¢
resin such as(pplyastsee g&ﬁaﬁ&&gEuaﬁétﬁkiC resin, olefin resin, cellulose

deri vatives, POLYSHRETa gl MO o AL S320E500. w28 MSlla 3, SRS

epoxy/ novolak 35 resin, epoxy-curing resi 17
According to bﬁ%lsprl@xéiﬂmm\rém |P@r=rtltcﬂ@ ségel anﬂfyzer. s 230 produced
by Coultar Co.

(3) Sharpness (DP).
Calculated in compliance with the following formula,

10 DP = Dq5/Das

wherein Dys represents a particle diameter of at 75% of
a cumulative particle diameter distribution of, and Dgsg
represents a particle diameter at 25% of the.
cumulative particle diameter distribution,

15 from the cumulative particle size distribution on the
volume basis by using the particle size analyzer, LS-230,
produced by Coulter Co.

(4) Apparent specific gravity.
Measured in compliance with JIS K 6721.

20 (5) True specific gravity.

Measured by using a helium gravimeter, Model 1302-02,
manufactured by Shimazu Mfg. Co.
(6) Amount of o0il absorption.

Measured in compliance with JIS K 5101-19.

25 (7) Specific surface area.

Measured according to the BET method by using
Sorptomatic Series 1900 manufactured by Carlo Erba Co.
(8) pH.

The pH of a 5% aqueous dispersion was measured in

30 compliance with JIS K 5101.26. |
(9) Amount of moisture absorption.

2 Grams of a sample dried at 110°C was taken into a
weighing bottle of 40 x 40 mm, introduced into a desiccator

- of which the relative humidity has been adjusted to 90%
35 with sulfuric acid at an atmospheric temperature of 25°C,



shaped al umi nosilicate has a pigment volume concentration (PVC) as
represented by the following formula, [err] 5 wherein O is an anmount of

oi | absorption (m /100 g) of the pignent, Pl[err] is a density (g/m) of the
pi gnent, and BP is a density (g/m) of the resin (vehicle), 10 of as high
as 40 to 60% and can, hence, be contained at a high concentration as a body
(extender pigment) in the coating materials or as a filler in the resin

nol ded articles. The crystalline glass is heat-treated to precipitate 15
crystals of the nepheline type or the carz®nieite type. Wen the glass
conposition is blended with the regularly- shaped alum nosilicate particles

of the presendnd NNl Yealsd 3¢Vene ewei%ﬁt G tx@%fst%@az %Sde ggil}%lated

reci pitated of,_the prec ation can_be contr
Pegulgrly sha.éﬁ?%ﬂ%ﬁ%hﬂ&g% YBePBFSEfe present invention can be
extensively u Refyacadaiet indenot only for the crystalline glasses but

al so for wide rangawiradl as38sq28MsCap wété@ﬁplt@ ;Jb%ﬁ@ %gésgéﬁgp &Btés a

wa
gsrgggﬁpfgsStijgga 25 EXANE%E%rEQEg'QVG (¥L}%4A g“?%mer51on method, Ja 0

op of a solvent of which the refractive index has been
known was added thereto, a cover glass was placed thereon
and, after soaked with the solvent to a sufficient degree,
movement of the Becke line was observed using an optical
10 microscope.

(11) Angle of repose.

' Measured by using a powder tester, Model PT-D,
manufactured by Hosokawa Tekkojo Co.

(12) Mohs’ hardness.

15 A sample was sandwiched between two pieces of plates
having smooth surfaces of which the Mohs’ hardness has been
known. The plates were scrubbed with each other to observe
whether the plates were scratched.

(13) Pigment volume concentration (PVC).

20 The pigment volume concentration was calculated from
the following formula,

PVC = 100 x BPp/(Bp + 0.01 x Or x PP)
wherein Or is the amount of o0il absorption (ml/100 g)
of the pigment, and Pp is a density of the pigment.

25 In the present invention, the density Bo of the resin
stands for a density 0.986 (g/ml) of the vehicle (DOP) used

for measuring the amount of oil absorption.
(14) Water-soluble components. _
5 Grams of the sample dried at 110°C was taken into a
30 beaker, 100 ml of the ion exchanged water was added
thereto, boiled and was left to cool down to room
temperature, followed by filtering and washing with water.
The thus obtained filtrate was condensed and dry-
solidified, and the solid component was measured
35 (15) Chemical composition.



Descri bed below is a nmethod of preparing a blending 30 agent for resins and
a blending agent for coating materials, conprising a fine powder of a

regul arl| y-shaped al um nosilicate (nepheline type, carnegieite type) having
I"'ow hygroscopic property and a high particle size symmetry of the present
invention. 35 (Preparation of a regularly-shaped alumnosilicate and its

18 properties) The A-type zeolite particles of a cubic or a spherical

regul ar shape having a nolar ratio Sigerr]/A[err]Jerr] = 2 of the
starting material of the present inventi @eé were prepared by 5 using a
sodium silicate aqueous solution (SiCerr] = 22% by wei ght, Na20 = 7.2% by
wei ght) prepared Mgt I i i sodi um al um nat e
aqueous sol ution (A [erﬂréjaqq'gr h%hpﬂ?i%%/o@ y‘HV\IE/el'l§ ‘#é:%[aer%r] O = 19% by wei ght)
and sodi um hydroxi de. The sodiumsilicate solution and the sodium al um nate
10 solution were slowy m xed together with stirring under the foll ow ng

nol ar -conposition conditions so that the total anount of the reaction
solution wgs 5 kg in a 20-liter stainless steel container, in order to form
a sodium alumnosilicate gel which as a whol e was honpgeneous. 15
Na[err]O SiJerr] =1to 1.5

10

15

20

25

30

35



Sigerr]/Aferr]Jerr] =2 to 2.5 Herr]ONa[err]O = 70 Next, the gel was
vigorously stirred to formregul arly-shaped particles of the A-type zeolite
crystals 20 at a tenperature of 80 to 95 C for about 2 hours, followed by
filtrafion and washing to renove free al kali conponents, thereby to obtain
a cake-like product (AZH) containing about 30% of water. Part of the
product was dried at 110[err]C (sanple No. AZ-1). 25 Then, the AZH
was fired in an electric furnace at 90 rr]C for 2 hours, and was

dry-pul verized using a ball mll (sanple No. NP-1, nepheline type). Part of
this product was further wet-pulverized, and to which was added stearic
acid in an a unt mof L% p:er tnhe sol i d§ont emt. The mxg\ure¢3g was heated at
80[err] C and % red T one holt " f of owed:by Liltyati.on, swashing with
water, dryin O‘Ié?r]f: and mas«-pLﬂverlzeeh using a snall sarrple mll
and was cl ass f‘i d’ (sanmpl e No. NP-2, nepheline type). The AZH was furt her
fired at 700 C, 800 C_ 1000[err]C§nd 3R, 1400[err] C, respectively, to
obtai n produ in then sama nenner 9 asvthe sanygl e No.—NP-& (sanple No.
NP-3, A-type Eu tes NP-d, carnggi el t® typel 9N 5, gnephel fne Bype, NP-6,
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carnegieite type). NS is a nepheline syenite produced in Canada which has
heretof ore been placed in the narket, and 5 serves as Conparative Exanple
for assjsting the conprehension of the present invention. The product
obtained by the way that the AZH that is partly fired at 900[err]C after it
was ‘washed with 5% sulfuric acid al so conprises favorable regul arly-shaped
particles of 10 the nepheline type satisgying the object of the present
invention. As a Reference Exanple, the AZH was prepared in the formof a
wat er - di spersed slurry, and about one-half the sodiumin the zeolite was
subjected to the ion exchange treatnment with a cal cium chl ori de aqueous
solution and a, K15 magnesi um chl ori de aqueous solution followed by firing to
obtain a regular] y- ghaped, al gm nosilicgte having | owy hygr@scopic
property. (Ex a %5 The; A-type zgolitie which'is the startgng gaterial of
20 the presentaifRertt on was synt hrestHzed by using a sodiumsilicate aqueous
solutiron (SiQ21= 22% by - wei ght, Na20 = 7. 2% by wei ght) prepared fromthe
cullet of sodigm silyj cate, a,sodi um alum nate aqueous sol utdion
(Alferr]gerr]{=25B by wei ght ,, Na20 =219% by wej ght,) and s®di um hydr oxi de.
25 The sdifi@ g4 itate SolutiPniagd the sodi um al um naPe s®l ution were
m xed toget her junder the follow ng nolar conposition conditions so that the
total anount of, the,reaction solution was 5 kg in a 20-liter stainless
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container, in order to forma honogeneous sodi um 30 al um nosilicate gel.
Na[err]O SiJerr] = 1.6 SiJerr]/A[err]dJerr] = 1.8 Herr]O Na[err]O = 120
Next, the gel was crystallized being heated at 85[err]C 35 for about 24
hours, and was then filtered, washed and dried 20 at 110[err]C to obtain
the A-type zeolite (sanple No. AZ-2). Then, the AZ-2 was fired in a muffle
furnace FR-41 manufactured by Yamato Co. at 900[err]C for 2 hours and was
wet - pul veri zed using a ball mlIl, filtered, washed with 5 water, dried at
110[err] C, and was pul verized. There was2phus obtai ned a regul arl y-shaped
al um nosilicate powder having a cubic particle shape nmai ntaining excellent

particle siz A$¥ % NP-?) Furthernore, the sanple AZ-2 was
fired at SOOF ?%? sa NP- , hepheline type). The results were
as shown in Tabl ePascyl IH1 &he affeckeofi themmpinstabihization i ng
mat eri al of bhRewlhersens strakariiﬂm irer satines comprivgingi 89fine gshwiarlS

silicate aqugpuensOlatnl Ry IyalHadd a1 urA%dd 198008t o NBhET E3&Eénd - 2%
5 invention is added to a chlorine-contained resin.
{(1-1: Evaluation by using a soft vinyl chloride sheet)

In order to make sure the effect of thermal
stabilization of the stabilizer for resins of the present
invention for the vinyl chloride, a soft vinyl chloride

10 sheet was prepared as blended below and was evaluated.
(Blending) '
Vinyl chloride resin
(polymerization degree:1050) 100 parts by weight

Dioctyl phthalate 50 parts by weight
15 Zinc laurate 0.4 parts by weight
Dibenzoylmethane 0.1 part by weight
Dihydroxydiphenylpropane 0.2 parts by weight
Hydrotalcite 1.3 parts by weight
Sample (sample No. NP-2 of
20 the present invention) 2 parts by weight

(Forming method)

The above-blended composition was kneaded by using a
roll mill at a temperature of 150°C for 7 minutes to obtain
a homogeneous blend of a thickness of 0.5 mm, which was

25 then heated at 160°C under a pressure of 130 kg/cm?2 for 5
minutes to prepare a soft vinyl chloride sheet having a
thickness of 1 mm.

(Testing method)
(16) Heat stablllty-sustalnlng time (HT).

30 The sample sheet was placed on a glass plate and was
introduced into a Geer's thermal aging tester adjusted at
185°C, and was taken out every after 15 minutes to
determine the colored degree by eyes and to measure the
time until it was black-decomposed.

35 (17) Haze. |



by weight) prepared fromthe cullet of sodiumsilicate, a sodium alum nate
aqueous solution (Al[ferr]derr] = 25% by weight, Na[err] O = 19% by wei ght)
and sodi um hydroxi de. The sodium silicate solution and the sodium al um nate
20 solution were m xed together under the follow ng nolar conposition
conditions so that the total ampunt of the reaction solution was 5 kg in a
20-liter stainless steel container, in order to forma honbgeneous sodi um
alum nosilicate gel. 25 Na[err]OSiderr] = 1.6
Sigerr]/Aferr]dJerr] = 1.8 Herr]O NaJesg] O = 120 Next, the gel was
crystallized being heated at 95 C for about 24 hours, and was then
filtered,  washed 0 o} t.al eolite
(sanpl e No. AZ-3). sq‘fe%tdﬁ% $Bmp anEe! bieh OIS T d\ B/ hisilg 8500

manuf act ur ed Fyreptmaeadchazg: ne5ereNp} 013%50%3%1}?@%%§W Bo¥Qeri zed
using a ball saiKi ddildaustho washed. with water, dried at 110[err]C, and was

pul veri zed. ThereA &Jib%h%ﬂtaha ﬂsetawagggiﬁ{iarﬁha;&%a@ea%e%gl icate
powder hawﬁna: %@ cubi c pargLe 3 N g)e na utaénirgl a%é%% t% gartlcl e
si ze symefr s AfRAeING P

been placed in the market as an additive for resins, and

was tested and evaluated. The results were as shown in

Table 2. It was learned that the fine powder of the

regularly-shaped aluminosilicate of the present invention

10 that was added as a blending agent to the soft vinyl
chloride, did not at all impair the resin properties.

Table 2
15 Sample HT (minutes) Haze
NP-2 90 ' 10.8
NS 75 18.9
Blank 75 ’ 5.3
20
" (1-2: Evaluation by using a paste-type vinyl chloride
sheet)
(Blending)
Vinyl chloride resin
25 (paste type) 100 parts by weight
Trioctyltrimellitate 70 parts by weight
Epoxylated soybean oil 5 parts by weight
4,4-Isopropylidenediphenyl
' tetraalkyl(C12C15) phosphite 1 part by weight
30 ' Stabilizer of a metal soap 5 parts by weight
Sample (sample No. NP-2 of
the present invention) 30 parts by weight

(Forming method)
After the plastisol blended composition of the above
35 wvinyl chloride resin was uniformly mixed, the air



The results were as shown in Table 1 and in Figs. 7 and 8. Fig. 9 is its

el ectron m crophotograph. 5 (Exanple 4) Described bel ow are a net hod of
prepari.ng spherical Pc-type zeolite particles having rugged surfaces of a
[ow SiJerr]/A[err]Jerr] conposition ratio of the present invention by
using a sodiumsilicate solution in which is dissolved the 10 cullet of
sodiumsilicate (SIQ2 = 22% by wei ght, Na20 = 7. 2% by weight), a sodium

al um nate (A1203 = 25.3% by wei ght, Na20 = 19. 1% by wei ght) and caustic
soda. The sodium al um nate sol ution was Bgated at 90[err]C and was stirred,
and to which was m xed the sodiumsilicate 15 solution heated at 75 C over

a period of 32 ﬂEP%@éd(lﬂ?z?é'Eaé N deie phRuRatat YaE & ae%té&w}éé han

80[err] O SOP%Fat t anount qf_the reacglon sol ut1 on was kg in a

10-liter staPRFeiRed; PR dafkinifergilyeprp 1 AREC vAOF PRt eneous
gel -1i ke sodeteedl phavesand owise Heatiady a20 at hembpelraburagofin2 30 °C curpdesr t | on.

Na[err] O Si Chepkbssude b @rwg}/cﬂz[ %E] @begé&ondé’» 90555 dd Maferr] O = 70
Then, the gel was vi rre at a ; g or, about_ 12 hours
to prepar bﬁ@??@%fg?% %%ﬁ%ﬁi@%’ﬁﬁb §$PF%P8§SOP e™Br eseMEET Tt i on
fol | owed by Pbkainedoa, humhiyr@pnﬂﬂiuﬂqnamgnsnt1Y®pyirFEiQsé@gléhééb1).
Then, the PZe&hmeitiﬁgeﬂhérpiéﬁbﬂﬁ”ﬂﬂd@é&%&naﬁa EBf#dctive index of the
present invention. '
(1-3: Evaluation by using a polypropylene resin).
10 A polypropylene sheet of the following blend was
prepared and evaluated in order to confirm the effect for
preventing the polypropylene from turning into yellow and
for preventing rust of the stabilizer for resins of the
present invention.
15 (Blending)
Polypropylene resin containing

a halogen-containing catalyst

residue : 100 parts by weight
Sample 15 parts by weight
20 Titanium white 1 part by weight
Bisphenol 2a 0.1 part by .weight

(Forming method)
The above blended composition was_pelletized by using
an extruder at 260°C. The sample pellets were introduced
25 into a frame of a stainless steel plate having a thickness
of 1 mm and measuring 100 mm x 100 mm, sandwiched between a
thick ferrotype board for photography and an aluminum plate
of a thickness of 2 mm, pressed at 230 * 3°C for 30
minutes, transferred into a cooling press of 30 £ 5°C, and
30 were cooled under a pressure of about 50 kg/cm?2 per a plane
of forming projection to obtain a 1 mm-thick polypropyvlene
sheet after the metal mold was cooled aown to 40°C or
lower. The obtained sheet possessed lustrous surface and
was very flexible exhibiting white color.
35 (Application Example 2)



manuf actured by Yamato Co, at 900[err]C for one hour, and was 30 then

pul verized (exanple No. NP-10). (Exanple 5) The sane starting materials as
those of Exanple 1 were used. That is, the sodium alunminate solution was
hHeated at 90[err]C and was stirred, and t.o which was m xed the sodi um 35

silicate solution heated at 80[err]C over a period of about 4 22 mnutes
so that the total anmount of the reaction solution was 1.75 kg in a 2-liter
stainless steel container, in order to forma wholly honogeneous gel -1ike

sodi um al um nosi |l i cate having the foll owi g nol ar conposition. 5
Na[err]OQ Sierr] = 1.71 SiJerr]/A[err]Jerr] = 2.52 Herr]O Na[err]O =

' V. St i . ecr] C about 6
bt e SRR BB R 3 SRS oot
spheri cal Pc-PyaéUE%@W&Wéi HaintoiCa-He Wasesaed asvenmaber{shnfbe No.

PZ- 2). ThefSringra/dbdeing Gitm. M 0o ghires\ay Re2SntHeretpaiter, the
procedure wasceatih&hndtdridn Lhs S&H&Emersaﬂﬁlienﬁangketée (Bxaggelr?t No.
NP-11). 155§E§§€2£§13& and was dispersed by using a dispersing machine
(Disper) at 2500 rpm for 5 minutes. Then, by using an
applicator of 75 mm, the mixture was applied onto a mirror-
coated paper, left to stand for 20 minutes, and was then
fired at 140°C for 20 minutes to prepare a coated plate.

10 By using a digital glossimeter GM-3D manufactured by
Murakami Shikisai Gijutsu Kenkyujo Co., the coated plate
was measured for its 60° gloss (gloss factor: %). The

coated plate was also prepared in the same manner by using
the nepheline syenite (sample No. NS) produced in Canada

15 that has heretofore been placed in the market as an |
additive for the coating materials, and was compared and_
evaluated. The results were as shown in Table 3. ' It will
then be understood that the nepheline of the present
invention works as a delustering agent.

20
Table 3
Sample of parts wt./lustering degree
1 3 5 7 10 20
25 NP-2 90.9 82.4 73.0 69.2 57.5 36.6
' NS 94.1 88.9 84.3 82.0 76.1 61.2

(Application Examplé 3)
A commercially available epoxy resin for powdery
30 coating materials was blended with the sample No. NP-2 to
form a composition described below. The composition was
dry-pulverized in a ceramic pot mill for 3 hours to prepare
a powdery coating composition contaihing a fine powder of
regularly-shaped aluminosilicate of the present invention
35 as a body. '



The sane starting materials as those of Exanple 1 were used. That is, the
sodium al um nate solution was heated at 90[err]C and was stirred, and to
whi ch was m xed the sodiumsilicate solution heated at 75[err]C over a
period of 12 20 minutes (maintaining a tenperature of not |ower than
80[err]C) so that the total amount of the reaction solution was 5 kg in a
10-liter stainless steel container, in order to forma wholly honbgeneous
gel -1i ke sodium alum nosilicate having the foll owi ng nolar conposition. 25
Na[err]O SiJerr] =0.85 Sigerr]/A[errB8ferr] = 4.00 Herr]O Na[err]O =
70 Then, the gel was vigorously stirred, heated at 95[err]C for about 20
hours fol | owed bypbidtfakiDhowshi (ipiWotd 300uRt e1p@nsh Ay ivid wdiQHRr epar e
a cake, which was hegﬁg&$verlzegﬂ% obtain a spher Sa Pc- e zéolite
particles of thePpiEs IR R '%Qarrpl e No. Pz- 3? Pagfs eé-gg’(‘}ss.essed
the Siqerr]/A [ enrigyeagénmoldicyemdiamifie3. 19. Her ed redttes byt weightcedur e
was carried out L@Vghfnéaggéﬂguwyaadgaohq 35 Exanple 4 (sanple No. NP-12).
23 (Bxamplg 7) The SRNE. $184 Wy Uil AR .35 thosg of Bxamle L were
A powder of the above composition for powdery coating
material was spread on a dewaxed soft steel plate
maintaining a thickness of about 1 mm by using a roll,
heated (about 180°C) from the lower side by using an
10 infrared lamp to prepare a homogeneous coating which was
then fired in an oven at 180°C for about 10 minutes to
evaluate by eyes the fluidity of the coating, discoloration
of the coating, gelling property, luster of the coating,
transparency and adhesiveness of the coating. As a result,
15 there was obtained a coated plate satisfying all of these
properties.
(Application Example 4)
By using samples Nos. NP-2 and NP-4 and an. alkyd
resin, the following coating material components were
20 blended, and were dispersion-treated by using a sand
grinder for 30 minutes to prepare white agqueous coating

materials.
Resin (S-100D, NV 60%) 100 parts by weight
Body (sample No. NP-2, NP-4) 90 parts by weight
25 Titanium white 25 parts by weight
' Solvent (water/butyl cellosolve '
= 3/1) 155 parts by weight
Calcium carbonate 15 parts by weight
Curing agent (lead naphthenate,
30 cobalt naphthenate) 3.4 parts by weight

The coating materials were applied onto a concrete
board and onto a dewaxed soft steel plate, dried at room
temperature for one day and observed by eyes. There were

~ obtained favorable white coated surfaces.
35 (Applicaﬁion Example 5)



used. That is, the sodium alum nate solution was heated at 90[err] C and was
stirred, and to which was m xed the sodium5 silicate solution heated at
75[err]C over a period of 12 mnutes (maintaining a tenperature of not
l'ower than 80[err]C) so that the total anpunt of the reaction solution was
5 kg in a 10-liter stainless steel container, in order to forma wholly
honogeneous gel -1i ke sodi um alum nosilicate having 10 the foll ow ng nol ar
conposition. Na[err]O SiJerr] = 0.70 Sigerr]/A[err]dJerr] = 6.00
Herr]OQ Na[err]O = 60 Then, the gel was vigorously stirred, heated at
95[err] C 15 for about 20 hours followed by filtration and washing with

water to prep PG-ty |t e d t he cake
fo prepars o CrtaPL Y, §E2hy, &, FasCaetBley dPLAIIARE CRELY, i ar
40[err] C and was it OF8@r ¥ReRODEAIR| HRAf PSR XA URFe®Lt fPFeto 20 in
an anount of dtdbimilzdr BES the phesdial G rneapoient faoils pedyolefie, Pa-t ype
zeolite and vggediel o 96008 BoUbeidihEAAIEH and HoIdd s RS ckibear ed,
washed with water, 5 ed at 11 erég , and was pul verized (sanple No.
PZ-4). The st pSSck¥8sd VREUS B err]/Al[err]Jerr] nolar ratio of 3.50.

Herei nafter, (Blerfng)ocedure was carried out in the sane manner as in .
Exanpl e 4 (sanple Nq_iovJ\—I%eL%)ity( %§§Hﬁh99eﬁ@t hod) (1) X-ray analysis of the

powder . ) : .
resin (LDPE) 100 parts by weight
° BHT (2,6-di-t-4-methylphenol) 0.5 parts by weight
10 Sample . 5 parts by weight

(Forming method)
The above blended composition was kneaded by using a
roll mill at a temperature of 120°C for 3 minutes to form a
homogeneous mixture having a thickness of 0.5 mm, which was
15 then heated at 150°C under a pressure'of 150 kg/cm2 for 3
minutes to prepare a low-density polyethylene sheet having
a thickness of 70 um. Under the same conditions,
furthermore, a sheet was prepared having a thickness of 3
mm. The results were as shown in Table 4.
20 (Application Example 6)
(Evaluation by using a straight-chain low-density
polyvethylene sheet)

(Blending)
Straight-chain low-density
25 polyvethylene resin (LLDPE) 100 parts by weight
BHT (2,6,-di-t-4-methylphenol) 0.5 parts by weight
Sample 5 parts by weight

(Forming method)
The above-blended composition was kneaded by using a

30 roll mill at a temperature of 120°C for 3 minutes to form a

homogeneous mixture having a thickness of 0.5 mm, which was

then heated at 150°C under a pressure of 150 kg/cm2 for 3

minutes to prepare a straight-chain low-density

polyethylene sheet having a thickness of 80 um. Under the
35 same conditions, furthermore, a sheet was prepared having a



Measured by using a Geiger-Flex RAD- 1B system 30 manufactured by Ri gaku
Co.,> under the follow ng conditions: Target Cu Filter

Ni Tube voltage 35 kV Tube current 15 mA 35

Count full-scale 10 kcps 24 Scanni ng speed 4 deg/mn. Tine
const ant - 0.5 sec. Slit DS (SS) 1 deg RS 0.3 nm(2) Average
particle dianmeter. 5 The average particle dianeter was found on the
vol une basis by using the Particle size analyzer, LS 230, produced by

Coul tar Co. (3) Sharpness (DP). Calculatgd in conpliance with the foll ow ng
formula, 10 DP = Dlerr]/Derr] wherein D75 represents
a particle d f_ at 0 Of, Vi | 53y
dlstrlbutlontgggﬂﬁés %é%?ésgﬁ%%%%ggg?% gggggé%ﬁ%%ggg n§%§?8f4the
cunul ati ve pé@PPE%%@%HQH&ﬁ%ﬁmR%%Hrlbutlon 15 fromthe cunulatlve particle
si ze di stri byEtrabuatidéheby using an ethylene/vinyl acetate copolymer)

(Blending)
5 Ethylene/vinyl acetate
"copolymer (EVA) 100 parts by weight
BHT (2,6,-di-t-4-methylphenol) 0.5 parts by weight
Sample 5 parts by weight
_ (Forming method) B
10 The above blended composition was kneaded by using a

roll mill at a temperature of 120°C for 3 minutes to form a
homogeneous mixture having a thickness of 0.5 mm, which was
then heated at 150°C under a pressure of 150 kg/cm2 for 3
minutes to prepare an ethylene/vinyl acetate copolymer

15 having a thickness of 80 um. Under the same conditions,
furthermore, a sheet was prepared having a thickness of 3
mm. The results were as shown in Table 4.

{Testing method)
(18) Yellow index.

20 Measured in compliance with JIS K 7103 by using a
color difference meter ND-DP manufactured by Nippon
Denshoku Kogyo Co. The larger the value of negative value,
the smaller the degree of yellow color.

(Comparative Examples) .

25 The sheets were prepared in the same manner but using
the nepheline syenite (sample No. NS) produced in Canada
instead of using the samples of Application Examples 5, 6
and 7, and were evaluated. The results were as shown in
Table 4.

30

35



vol une basis by using the particle size analyzer, LS 230, produced by

Coul ter Co. (4) Apparent specific gravity. Measured in conpliance with JIS
K 6721.. 20 (5) True specific gravity. Measured by using a helium

gravi neter, Mdel 1302-02, nmanufactured by Shimazu Mg. Co. (6) Anpunt of
oi | “absorption. Measured in conpliance with JIS K 5101-19. 25 (7) Specific
surface area. Measured according to the BET nethod by using Sorptomatic
Series 1900 manufactured by Carlo Erba Co. (8) pH The pH of a 5% aqueous
di spersion was neasured in 30 conpliance3s th JIS K 5101.26. (9) Amount of
noi sture absorption. 2 Gans of a sanple dried at 110[err] C was taken into

a weighing bottle of 40 x 40 nmm iz?éfgqupd into a desiccator of which the -
relative hum dity has been adjuste 0 % 35 with sulfuric acid at an -

at nospheric tenperature of 25 C 25 and an increase in the weight was
measured and cal cSaabédd Hbter dRedtinirs hadeliaesdddex _Haze
' NP-2 LDPE -0.7 17.6
5 LLDPE -3.1 20.5
EVA -0.6 22.0
NP-4 LDPE -0.4 15.5
LLDPE -2.0 16.4
EVA ) 2.7 7.8
10 NP-9 LDPE -2.1 12.5
LLDPE -3.3 17.3
EVA -3.5 12.3
NP-8 LDPE -1.3 13.1
LLDPE -2.8 17.5
15 EVA 3.4 9.6
NS LDPE 11.2 15.1
LLDPE 9.8 19.4
EVA 10.7 14.3
NP-11 LDPE - =1.5 9.7
20 LLDPE -4.86 14.9
EVA 0.6 9.7
NP-13 LDPE -1.5 19.4
LLDPE -5.3 29.5
EVA ~2.0 27.5
25

It will be understood from the results of the above
table that the blending agents for resins comprising a fine
powder of regularly-shaped aluminosilicate of the present
invention do not impair resiﬁ properties when they are

30 added to various polyolefins.

According to the present invention, there is provided
a regularly-shaped aluminosilicate of the nepheline type or
the carnegieite type crystalline structure having a
predeterminedicomposition and a regular particle shape,

35 exhibiting a symmetfical particle size distribution, a low



(10) Refractive index. Several mlligrans of the sanple powder was taken
onto6 a slide glass according to the Larsen's immersion nmethod, a drop of
a solvent of which the refractive index has been known was added thereto, a
cover glass was placed thereon and, after soaked with the solvent to a
suf fii ci ent degree, novenent of the Becke |ine was observed using an opti cal
10 mcroscope. (11) Angle of repose. Measured by using a powder tester,
Model PT-D, manufactured by Hosokawa Tekkojo Co. (12) Mhs' hardness. 15

A sanpl e was sandw ched between two pi ecegyof plates having snooth surfaces
of which the Mhs' hardness has been known. The plates were scrubbed with

each other t S 3), . Pi gnent

vol unme conce(rzltlratl o) C?Zﬂ’ Me(ftégﬁ amda%%%e\ﬁ[aﬁt ?ié{\%{l@n& c%’né:)etr% rati on was
cal cul ated from t H& ef FHIH ér-ﬁbepedleéualm%ﬂqqa(tﬁ @akes+ig. 01 x
O x Plerr]) ppesible Qo itravhidleam iblendfingi hgahs of ¢t i vasirHE /aHH0 ag) of the

pi gment, and ] &kdin, g!g ?a%rij@rﬁrt léo‘&ftlhﬁ‘enﬂ'tggfgis, Zl?%x?'lnag (?elrl{is?l.lg{hhid.%gégm

i nvention, -t he densi err resin siands
(g/m) of the' VAR & '%%FS m'fg’ﬁlﬁgagapﬁh et Pk eaviit ke

absorption. (dJI%PQ/mQﬂ -igoltile easdmsoaadt $n the coating materlals, and
making it easy to carry out the blending operation.

10
15
20
25
30

35



5 Gans of the sanple dried at 110[err]C was taken into a 30 beaker, 100 mi
of the ion exchanged water was added thereto, boiled and was |left to cool
down to-roomtenperature, followed by filtering and washing with water. The
thus. obtained filtrate was condensed and dry- solidified, and the solid
conponent was neasured. 35 (15) Chem cal conposition. 26 Measured in
conpliance with JIS M8852. 5 10 15 20 25 30 35

27 ierr“ :
[T R A
o (NI
CLAIMS:

1. A regularly-shaped aluminosilicate comprising
cubic or spherical regularly-shaped particles having a
5 chemical composition expressed by the following formula
(1),
MMj /0 +A1,03+NSi02 -—- (1)
‘wherein m is a nunber of from 0.9 to 1.1, M is at
. least one of Na, K, Ca, Mg or Zn, x is a valency of ﬁ;

10 and n is a number of from 1.9 to 3.6,
and having a nepheline type or a carnegieite type
crystalline structure, said regularly-shaped particles
having an apparent specific gravity of from 0.3 to 0.8
g/cm3, an amount of oil absorption of not larger than 50

15 ml/100 g, a refractive index of from 1.46 to 1.56, and an
amount of moisture absorption of not larger than 1% when
the pérticles are exposed to an atmosphere of a relative
humidity of 90% and a temperature of 20 to 25°C for 48
hours.

20 2. A regularly-shaped aluminosilicate according to
claim 1, wherein said regularly-shaped aluminosilicate has
an average particle diameter of from 0.5 to 30 um.

3. A regularly-shaped aluminosilicate according to
claim 1 or 2, wherein said regularly-shaped aluminosilicate

25 is obtained by firing a synthetic A-type zeolite having an
S102/A1,0; molar ratio of from 1.9 to 2.2 at a temperature
of not lower than 800°C.

4. A regularly-shaped aluminosilicate according to
claim 1 or 2, wherein said regularly-shaped aluminosilicate

30 is obtained by firing a synthetic Pc-type zeolite having an
.8102/A1,0; molar ratio of from 2 to 3.6 at a temperature of
not lower than 800°C. '

5. A regularly-shaped aluminosilicate according to
any one of claims 1 to 4, wherein a sharpnéss (DP) of

35 particle size distribution defined by the formula/Dzs/D75,



28 [err] 29 (Application Exanple 1) Described below is the effect of
therpal stabilization of when the stabilizer for resins conprising a fine
powder _of the regul arly-shaped alum nosilicate of the present 5 invention
i"'s added to a chlorine-contained resin. (1-1. Evaluati+en—by using a soft

vinyl chloride sheet) In order to make sure the eff
stabilization of the stabilizer for resins of the pBMBj‘ﬂL“ﬁH@M“ for the
vinyl chloride, a soft vinyl chloride 10 sheet was en ed
bel ow and was eval uated. (Bl ending) Vinyl3zghloride resin (polynerlzatlon

degr ee: 1050) 100 parts by weight Dioctyl phthal ate

parts by weight 1 i n ¢ b
wei ght Di benzoyl ne %hhereln B0 e ddtl it s & fartldeydlameﬁ?r Oaft PSE1Se By

Di hydr oxydi pheny| giBpdasive partjciepgizg ﬁysmlalh‘ﬁlwcﬁrbtt&ﬁ:woéume
1.3 parts: by wei gfasSanpkemeasopkd DNg. aNPolloér counter method, and Dig
' represents a particle diameter at 75% thereof,
5 is from 1.2 to 2.9.
' 6. A regularly-shaped aluminosilicate according to
any one of claims 1 to 5, wherein a Mohs’ hardness is not
largerlthan 6.
7. A blending agent for resins comprising a
10 regularly-shaped aluminosilicate of any one of claims 1 to
6.
8. A blending agent for coating materials comprising
a régularly shaped aluminosilicate of any one of claims 1
to 6. .
15 9. A blendihg agent for crystalline glasses
comprising a regularly-shaped aluminosilicate of any one of
claims 1 to 6.

20
25
30

35



20 the present invention) 2 parts by weight (Form ng

met had) The above-bl ended conposition was kneaded by using a roll mll at a
temperature of 150[err]C for 7 mnutes to obtain a honbgeneous blend of a
thi ckness of 0.5 nm which was 25 then heated at 160[err]C under a pressure
of 130 kg/cn2 for 5 minutes to prepare a soft vinyl chloride sheet having a
thickness of 1 nmm (Testing nmethod) (16) Heat stability-sustaining tine
(HT). 30 The sanpl e sheet was placed on a glass plale—t )
introduced into a Geer's thernmal aging tegper adjuste ™S
was taken out every after 15 minutes to deternine the {col orBH
eyes and -to nggéﬁ he time until it was bl ack-deconp
30 Measured i ance with JIS-K 7105 by using a direct-read haze meter
No. 121502302 manufactured by Toyo Sei ki Sei sakusho Co. A vinyl chloride

sheet was sinil arlx ?é@@:@éf:@k(l’éh&&cﬁ diRgninRi2AalicRee( 888BLE &P -a NS) produced
i n Canada thaf)l been glac in the market as an agdltl resins, and

1ng agen or resins and coating materials, égaturlng

5 low hygroscopic property, excellent pigment property, being
capable of easily dispersed in the resins, and making it
easy to carry out the blending operation. The regularly-

shaped aluminosilicate comprises regularly-shaped sodium

aluminosilicate particles obtained by firing a synthetic A-

10 type or Pc-type zeolite, and has a nepheline type or
carnegieite type crystalline structure, and further has an
average particle diameter of from 0.5 to 30 um, an apparent
specific gravity of from 0.3 to 0.8 g/cm3, an amount of oil
absorption of not larger than 50 ml/100 g, a refractive

15 index of from 1.46 to 1.56, and an amount of moisture
absorption of smaller than 1% at a_relative humidity of
90%.

"l



was tested and evaluated. The results were as shown in Table 2. It was

| earned that the fine powder of the regul arly-shaped alum nosilicate of the
present ,invention 10 that was added as a bl ending agent to the soft vinyl
chloride, did not at all inpair the resin properties. Table 2 15

Sanpl e HT (m nutes) . Haze NP-2 90 10.8 NS
75 18.9 Bl ank 75 5. - on
by using a paste-type vinyl chloride sheet) (Bl ending) Fesin
25 (paste type) 100 parts by wei gﬂEPMCED
Trioctyltrinellitate ' 70 parts by melght EpPOXY ~0i |

5 parts by wei ght +iget-{asa ' 2 phosphite

1 part by weight parts by

wei ght Sanpl e (sa 30 parts

by wei ght (Form ngg ;%, ;‘ PR v 5 R i on of the

2

Fig.

- This Sheet Has Been Re

[T




31 infiltrated under a reduced pressure was deaerated, the obtained .
conpound was uniformy applied onto a stainless steel plate and was heated
at a tenmperature of 230[err]C under a pressure of 100 kg/cnmferr] for 30
seconds to prepare a 5 transparent sheet having a thickness of 1 mm There
‘was obtained a highly dense transparent vinyl chloride sheet exhibiting the
pi gment ‘property and refractive index of the present invention. (1-3:

Eval uati on by using a pol ypropyl ene resin). 10 Nﬂﬁ? ppnhsmmgnh et

of the follow ng blend was prepare;:a d_gvaluated injor E”R : EEQ irmghe
effect for preventing the pol yprop H (grp ur ni ng i :
preventi ng rust of the stabilizer for resins of the present inventlonz 15

(Bl endi ng) Pqtrypropytene—restn—contarmm g a ftatoger=comntar m g cat al yst
resi due , 100 parts by wei ght Sanple

15 parts-by Weight 20 Titani um white 1 part by
wei ght- Bi sphenol A 0.1 part by weight (Forn ng nethod)

208/deg

This Sheet Has Been RT
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The above bl ended conposition was pelletized by using an extruder at
260[err]C. The sanple pellets were introduced 25 into a frane of a
stainless steel plate having a thickness of 1 mm and nmeasuring 100 nm x 100
mm sandw ched between a thick ferrotype board for photography and an
al um num pl ate of a thickness of 2 mm pressed at 230 [err] 3 C for 30
m nutes, transferred into a cooling press of 30 5[err]C, and 30 were
cool ed under a pressure of about 50 kg/cn2 per a plane _of farni.ng
projection to obtain a 1 mmthick pol ypropyl ene sheet qjﬂ@SHEETerBt&EE pl d
was cool ed down to 40[err] C or |ower. The obtai ned sheet qﬁgqgsea | ust}ous

surface and was very fl exible exhibgei g ifé col or. 135—AppiltcatTon
Exanpl e 2) 32 A fired nel am ne coOating nhterial (Anllak #1400 produced
by Kansai Pai nt[Co. )] was used as a nateriar for formng a coattmyg film To

100 parts by wejght of this coating material was added the sanplg NP-2 of
the present 5 iphvention and was di spersed by using a. di spersing rachine

(Di sper) at 2500 rpmfor 5 m nutes. Then, by using an applicator |of 75 mm
the m xture wasjapplied onto a mrror- coated papgr, left to stard for 20
m nutes, and wap then fired at 140[err]C for 20 mjnutes to preparle a coated
pl at e.

0
28/deg
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10 By using a digital glossinmeter GW 3D manufactured by Mirakam
Shi ki sai G jutsu Kenkyujo Co., the coated plate was neasured for its
60[err]_gloss (gloss factor: % . The coated plate was al so prepared in the
sanme. manner by using the nepheline syenite (sanple No. NS) produced in
Canada 15 that has heretofore been placed in the market as an additive for
the coating materials, and was conpared and evaluated The results were as
shown in Table 3. It will then be understood that |TRm:

present invention works as a delustering agent. 2( Nunber
of parts by wt./lustering dearee 1 3 5 20 25
NP- 2 90.9 82.4 73.0 69.2 57.5 36.6 NS g

84. 3 82.0 76.1 61.2 (Application Exanple 3) A connerC|aIIy avallable

epoxy resin for powdery 30 coating materials was bl ended with the sanple

No. NP-2 to forma conposition described bel ow. The conposition was
for 3 hours to prepare agpowdery

dry-pulverized in a ceramc pot mll
coating conpositi
al um nosilicate pf the present

invention 35 as a body.

1000 2
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33 Epoxy resin powder (Epikote 1004) 100 parts by wei ght Body (sanple No.

NP- 2) 70 parts by weight -Curing agent (dicyandi am de)
4 parts_by weight Leveling agent (Mdaflow, 5 manuf act ured by Monsanto
Co.).. 0.5 parts by weight A powder of the above conp05|t|on for

pomdery coating material was spread on a dewaxed soft steg

honbgeneous coating which was then fired in an oven at- . Tor about
10 minutes to evaluate by eyes the fluidity of the coatlng, di scol oration
of the coating, gelling property, luster of the coating, transparency and
adhesi veness of the coating. As a result, 15 there was obtained a coated

plate satisfying all of these properties. (Application Exanple 4) By using

sanpl es Nos. NPr2—ard—NRP4—and—an—alkyrd—+restr—the fn'!n‘.lgccoatlng
mat eri al conpongnts were 20 bl ended, and were dispersion-tf ed ed by u3|ng a
sand grinder fof 30 mnutes to prepare white aqueous coati hggmteria
Resin (S-100D, NV 60% 100 parts by wei ght Body—(&hnplegNg
NP-2, NP-4) 90 parts by wei ght
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25 Titaniumwhite ' 25 parts by wei ght Sol vent
(wat er/ butyl cellosolve = 3/1) 155 parts by
wei ght Cal ci um car bonat e 15 parts by '
(1 ead napht henate, 30 cobal t napht henat e)

by wei ght The coating nmaterials were applied onto a
a dewaxed soft steel plate, dried at roomtenperatur

observed by eyes. There were obtained favorable white coated surfaces. 35
(Application Exanpl e 5) 34 (Eval uation by using a | owdensi'ty

pol yet hyl ene sheet) In order to confirmthe resin properties of the
stabilizer of the present invention for the polyolefin, a sheet wasforned
by bei ng bl ended and nol ded as descri bed 5 bel ow, and was eval uat ed.

(Bl endi ng) Lowdensity pol yethyl ene resin (LDPE) 100
parts by weight BHT (2, 6-di-t-4-nethyl’ftrentl) 0.5 parts by wei ght 10
Sanpl e 5 parts by weight (Form ng nethod)

R

Sheet Has Been Replaced

T
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< The above bl ended conposition was kneaded by using a roll nmll at a
tenperature of 120[err]C for 3 minutes to forma honogeneo ﬁtyixfﬁ%h25697ﬁd7
a thickness of 0.5 mm which was 15 then heated at 150[err|C under a : .
pressur® of 150 kg/cnR for 3 minutes to prepare a | owdensity polyethyl ene

sheet having a thickness of 70 [err]m Under the sane [ I SHEET
furthernore, a sheet. was prepared having a thickness o ﬁmmﬂ\g szg'ﬁ

were as shown in Table 4. 20 (Application Exanple 6) (Evhluation by usj a
strai ght-chain | owdensity pol yethyl ene sheet) (Bl endi hg} -3t4 8CINWIZhaj n
| ow-density 25 pol yet hyl ene resin (LLDPE) 00 parts by I ght

BHT (2,6, -di-t-4-nethyl phenol) 0.5 parts by weight Sanpre
5 parts by weight (Form ng nethod) The abdve- bl ended ¢ |
kneaded by using a 30 roll mll at a tenperature of 120[err]C for 3 m nutes
to forma hovogydesoss thatutbeh&vicrd ambhntkaEsshefréastion sdliwtiomas t hen

heated at 1SQILArHE wadeh & BLe3RUECsPhiAddekobeBll Sbnda Mk o {0 ‘prepar e
a stralg -C '

err] m SUndeitadte 95 L% 2 SRELIVo hhoBaReR s nare L 4Re St "oy cpar ed
having a aluminosilicate having the following molar composition.
5 _ Na;0/Si0; = 1.71
S102/A1,03 = 2.52
H20/Najs0 = 44
Then, the gel was vigorously stirred, heated at 90°C

N for about 6 hours followed by filtration, washing with
10 water and drying, to prepare spherical Pc-~type Zeoli;e
particles of the present invention (sample No.PZ-2). The

SiOz/A1203 molar ratio was 2.25. Hereinafter, the procedure
.was carried out in the same manner as in Exampie 4 (sample
No. NP-11). |

15 (Example 6)

The same starting materials as those of Example 1 were
used. That is, the sodium aluminate solution was heated at
90°C and was stirred, and to which was mixed the sodium
silicate solution heated at 75°'C over a period of 12

20 minutes (maintaining a temperature of not lower than 80°C)
so that the total amount of the reaction solution was 5 kg
in a 10-liter stainless steel container, in order to form a
wholly homogeneous gel-like sodium aluminosilicate having
the following molar composition.
25 Na,0/810, = 0.85
Si03/A1,0; = 4.00
HyO/Nax0 = 70

Then, the gel was vigorously stirred, heated at 95°C

for about 20 hours followed by filtration, washing with

30 water and drying, to prepare a cake, which was then

- pulverized to obtain a spherical Pc-type zeolite particles
of the present invention (sample No. P7-3) . The sample
possessed the Si0;/A1;0; molar ratio of 3.19. Hereinafter,
the procedure was carried out 'in the same manner as in

35 Example 4 (sample No. NP-12).



35 thickness of 3 mm The results were as shown in Table 4.

Exanpl e 7) (Evaluation by using an ethyl ene/vinyl acetate copol yner)
(Blending) 5 Et hyl ene/ vi nyl acetate copol yner (EVAL.

100 parts by weight BHT (2,6, -di-t-4-nethyl phenol) 0.5

Sampl e,

The above bl ended conposition was kneaded by using a rol
tenperature of 120[err]'C for 3 minutes to forma honogeng
a thickness of 0.5 mm which was then hedBed at 150[err]
of 150 kg/cn2 for 3 minutes to prepare an ethyl ene/vinyl

(Application

5 parts by weight (Fo

acet at e copol yner

g

15 having a {Exawplesd)of 80 [err]m Under the sane condi Henrs—furthernord,

a sheet was prepaﬂ.péj

in Table 4.
conpl i ance

manuf act ur ed9@)yC MmbomsDalsmﬁed Kagyd o whilod tharsgm&lde.thal sedibfimnegatj ve
value, the sgpii&fed 198 RE Ha il | 2Pl0 v AR LY 8 £ EX P! €5)
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3 'n %7 153 tﬁh%e RH-UR ULt SodNCdoRetaF ReRERd at

minutes (maintaining a temperature of not lower than 80°C)
so that the total amount of the reaction solution was 5 kg
in a 10-liter stainless steel container, in order to form a
wholly homogeneous gel-like sodium aluminosilicate having
the following molar composition.
' Na,;0/Si0, = 0.70

Si03/A1,0; = 6.00

H,0/Nas0 = 60

Then, the gel was vigorously stirred, heated at 95°C
for about 20 hours followed by filtration and washing with
water to prepare a Pc-type zeolite cake.

Next, water was added to the cake to prepare a slurry
of a concentration of 20%, which was then heated at 40°C
and was stirred. Then, calcium chloride was added thereto
in an amount of 1.0 mol times of the Na;0 component
contained in the Pc-type zeolite and was held for one hour.
Thereafter, the slurry was filtered, washed with water,

dried at 110°C and was pulvenzed (sample Na. P1.-4L The sample possessed
the Si03/Al;0; molar ratio of 3.50. Hereinafter, the
procedure was carried out in the same manner as in Eiample
4 (sample No. NP-13).

(Measuring method) '

(1) X-ray analysis of the powder.

Measured by using a Geiger-Flex RAD-1B system
manufactured by Rigaku Co.,.under the following conditions:

Target Cu
Filter Ni
Tube voltage 35 kv
Tube current 15 ma

Count full-scale 10 kcps

é%%% A IR0 3 Mo IR GESELAAPYET £ s Shov



TroN qibst28t° 1
25 ) The sheets were prepared in the same nmanner but usiingepiCEMENTCSHEET
‘syenite (sanple No. NS) produced in Canada instead of using t .
Application Exanples 5, 6 and 7, and were eval uated. The rg

shown in Table 4. 30 35 36 Table 4 Sanpl e No. Resi n
i ndex Haze NP-2 LDPE 40 -0.7 17 4 —
LLDPE -3.1 20.5 EVA 7/ -0.6 22.0 NP-4
N S A O e W .Y

SoPE ;& O REGULARLY,SHAPED ALBMINOSILICATR AND I7S OSE— 64—

. . Tr =4 1y = ey = Z. 1 .
LLDPE -3.3 17.3 EVA -3.5 12.3 NP-8
LDPE -1.3 13.1 LLDPE -2.8 17.5 15
EVA 3.4 : 9.6 NS LDPE 11.2
15.1

ABSTRACT

A regularly-shaped aluminosilicate useful as a

blending agent for resins and coating materials, featuring

S low hygroscopic property, excellent pigment property, being
capable of easily dispersed in the resins, and making it
easy to carry out the blending operation. The regularly-
shaped aluminosilicate comprises regularly-shaped sodium
aluminosilicate particles obtained by firing a synthetic A-

10 type or Pc-type zeolite, and has a nepheline type or
carnegieite type crystalline structure, and further has an
average particle diameter of from 0.5 to 30 um, an apparent
specific gravity of from'0u3 to 0.8 g/cm3, an amount of oil

- absorption of not larger than 50 ml/100 g, a refractive

15 index of from 1.46 to 1.56, and an amount of moisture
absorption of smaller than 1% at a relative humidity of
90%.

Figure1 -
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LLDPE _ . 9.8 19.4 EVA 10.7 14. 3 NP-11

LDPE -1.5 9.7 20 L=BRE—
-4.6 14.9 EVA 0.6 9.7 NP-134 REPLAGBMENT SHEET
-1.5 19. 4 LLDPE -5.3 29.5 EVA )

—

27.5 25 It will be understood fromthe_tresults of the abovs bgg *@g% @fe
bl endi ng agents for resins conprising a fine powder of regyl drl %

alum nosilicate of the present invention do not inpair resijn isreperiies
when they are 30 added to various polyolefins. According tq the present

I nvention, there is provided a regul arly-shaped al um nosilitTare or tne
nephel i ne type or the carnegieite type crystalline structure having a
predeterm ned conposition and a regular particle shape, 35 exhibiting a
symetrical particle S|ze dlstrlbutlon gl C property
and excel | ent pi gl TR
al um nosilicate )
and a

for resins




.blendlng agent for coating materials, having a high pigpest
concentration, being capabl e of eaS|Iy bl ended and dlspFr%ﬁﬂﬁﬁﬁwEﬁﬁsﬁégf
and in the coating materials, and naking it easy to cargfy{out the blendjn
operation. 10 15 20 25 30 35 38 CLAIMS: 1. A regul arliy E??eqh;ngw
al uminosilicate conprising cubic or sphegical regularly{sha artlcle
having a 5 chem cal conposition expressed by the foll owjng

nmMerr]/[err]OA [err]derr].NS Jerr] --- (1) erlnmlsanmmm f
from0.9 to 1.1, Mis at least one of Na, K Ca, My or Zm—xX"T& & valency
of M 10 and n is a nunber of from1.9 to 3.6, and having a nepheline

type or a carnegieite type crystalline structure, said regul arly-shaped
particles having an apparent specifFE l;r@i.tys)f fromO0.3 to 0.8

- 28/deg

FIG. 4

208/deg



g/€n8, an:anount of oil absorption of not larger than 50 15 m /100 g, a
refractive index of from1.46 to 1.56, and an anmount of noisture absorption

of not larger than 1% when the particles are exposed to ar 8 o
relative humdity of 90% and a tenperature of 20 to 25 C foﬁm §5FC§
2. Aregularly-shaped alum nosilicate agcording to claim{l,| wherein said
regul arly-shaped al umi nosilicate has an"average particle di gme®@rNOY 199m
0.5 to 30 pm 3. A regularly-shaped alum nosilicate accor
2, wherein said regularly-shaped alum nosilicate 25 is obtjained by T1ring a
synthetic A-type zeolite having an SiJerr]/A [err]Jerr] lar ratio of

)

infg to claim1l1 éri.

froml1l.9 to 2.2 at a tenperature OchOtll (r)shan 800[err]C. 4. A

regul arl y-shaped al um nosilicate acdord r@lf laim1 or 2, wherein said
regul arl y-shape lumnosilicate 30 is obtained hy firing a-synthetic
Pc-type zeolite|lhaving an SiJerr]/A[err](err] nmolar ratio of frijlom2 to
3.6 at a tenperature of not |ower than 800[err]C 5. A regul arly-ghaped

q
al um nosilicate|laccording to any one of clains 1 tp 4, wherein a gharpness
(DP) of 35 partjcle size distribution defined by the fornul a/ D25/ D75, 39

0 30 40
28/deg
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wherein D25 represents a particle dianeter at 25% of a cunul ative particle
size distribution on the volune basis as neasured by a Coulter counter
met hod, and D75 represents a particle diameter at 75% thereof, 5 is . from

1.2 to 2.9. 6. Aregularly-shaped aluminosilicate accordin$—h@ NUEMENE SHEET
clains 1 to 5, wherein a Mhs' hardness js not larger than|6. .k '
agent for resins conprising a 10 regul arty-shaped aluninosilﬂcate 0

one of clainms 1 to 6. 8. A blending agent for coating naterialsoadﬂéVﬁ@¥7g
a reqgularly shaped alum nosilicate of any one of clains 1 tjo |6. 15

A bl ending agent for crystalline glasses conprising a regulgrly-shaped
alum nosilicate of any one of clains 1 to 6. 20 25 30 35
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