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1. Field of the Invention The present invention rel8t%s to a

non-| ead type stabilizer for chlorine-containing polyners and to a
stabilized chl orine-containing polymer conposition. Mre specifically,
the invention relates to a stabilizer for 10 chl ori ne-contai ni ng pol yners
featuring markedly inproved resi stance fpgai nst the aging at |ow
tenge[aturesh to ah o chl ori ne-contai ni ng pol ynmer conposition, and to a
stabilizer that exhihits i d f zing the
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stabilizing the chlorlne contalnlng polymers.

15 2. Description of the Prior Art
Calcium silicate has long been used as a blending
agent for the resins. Japanese Laid-Open Patent
Publication No. 15237/1992 discloses that a fine
crystalline calcium silicate having a particular X-ray
20 diffraction image serves as a blending agent for the
resins exhibiting excellent thermally stabilizing action.
It has also been known that an isocyanurate compound
can be contained in a chlorine-containing polymer.
Japanese Laid-Open Patent Fublication No. 74043/1976
25 discloses a vinyl chloride resin composition containing a
tris (2-hydroxyethyl) isocyanate and an organic acid salt.
Moreover, it has long been known that a hydrotalcite
exhibits action for thermally stabilizing the chlorine-
containing polymer. For example, Japanese Laid-Open
30 Patent Publication No. 80445/1980 discloses blending a
hydrotalcite in an amount of from 0.0l to 5 parts by
weight per 100 parts by weight of a chlorine-containing
polymer or the like.
It has been known already to use a silicate and a
35 hydrotalcite in combination as a stabilizer for the



2 - ,chlorine-containing polynmers. Japanese Lai d- Qpen Pat ent

" Publication No. 179090 1993 discloses a stabilized resin conposition
containing fromO0.05 to 10 parts by wei ght of a perchloric acid
group-contai ning hydrotalcite and from 5 0.001 to 3 parts by weight of a
silicate of alum num or of an al kaline earth metal per 100 parts by

wei ght of the chl ori ne-contai ni ng pol yner. Mor eover, Japanese
Lai d- Open Patent Publication No. 109294/ 1996 di scl oses a vinyl chloride
resin conposition 10 for covering el ectric wres, containing froniO 05 to
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The present5i nyeiddrsE hay alkiaggoeeceedthhpetatt that
The abcve-mentionsd stabilizers are worth evaluating
from such a point of view that they exhibit thermally
stabilizing action to some extent despite they are of the
non-lead type, but are not still satisfactory in regard to

20 their resistance against the aging at low temperatures.
Besides, there is still room for improvement from the
standpoint of achieving high thermally stabilizing action
by the blenéing in sma’l amounts.

Problems inherent in the conventional chlorine-

25 containing polymers include heat resistance at relatively
high temperatures of about 180°C. The heat resistance at
high temperatures is o a great concern as a matter of
course. However, the chlorine-containing polymers further
involve a probiem in that they are aged even when they are

30 exposed to relatively low temperatures of, for example,
about 100°C for extendsd periods of time. Due to the
aging at low temperatures, the resin tends to be colored
or loses mechanical properties such as elongation.

SUMMARY QF THE INVENTION
35 The present inver:zors have discovered the fact that



3 “the heat stability is markedly inproved, resistance agai nst the

~aging is markedly inproved at |ow tenperatures and the initial coloring
does not occur when a fine crystalline calciumsilicate having a
particular 5 conposition and a particular X-ray diffraction inage is
sel ected out of calciumsilicates, or when a conposite of this fine
crystalline calciumsilicate and a pol yhydric al cohol is selected, and
is conmbined with an isocyanurate conmpound. 10 That is, the object
of the present inventionis to provide a non-lead type stabilizer for
chl ori ne-contai nin poly ners that exhibits mar kedl y |nproved heat
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useful as a 35 coveThagpreseit alnventozisetbvec furtker discovered the

15 fact that the heat stability is strikingly improved when a
fine crystalline calcium silicate having a particular
composition and a particular X-ray diffraction image is
selected out of the calcium silicates and when it is
combined with a hydrotalcite or salt of an alkali-aluminum

20 composite hydroxide.

The present inventors have further discovered the
fact that the heat stability is more improved when a
composite comprising the fine crystalline calcium silicate
and a polyhydric alcohol is formed, and is combined with

25 the hydrotalcite or with the salt of an alkali-aluminum
composite hydroxide.

That is, the object of the present invention is to
provide a stabilizer for chlorine-containing polymers
having a strikingly improved heat stability.

30 Another object of the present invention is to provide
a chlorine-containing polymer composition of the non-lead
type which has excellent heat stability, excesllent
resistance against the aging at low temperatures and
excellent electric insulating property, and is useful as a

35 covering material for electric wires.



4 ) According to the present invention, there is provided a

- stabilizer for chlorine-containing polyners conprising (A a fine
crystalline calciumsilicate having a chem cal conposi tion expressed by
the follow ng general formula 5 (1,

CaO xSigerr].nHerr]O oo (D) wherein x is a nunmber of not
smal ler than 0.5, and n 10 Is a nunber of not larger than 2.5, and
having an X-ray diffraction inmage in the spacing of from3.01 to 3.08
angstrons, in the spacing of from2.78 to 2.82 angstrons and in the

spacing of from1.81 to ng§tro .and an socyanurate
conpound, the f| ne 4%°° ‘% ai9 ti]i% aFEI inlvlegg%én } ind Jtshén'ﬁm’lde‘il
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i socyanurat @ cédhpound, and (C) a hydrotal cite or an al kali-al um num
conposite salt, the conponent (B) being nmade present at a weight ratio

of from 0. 5 to 50 parts by P 00 parts,\Qy weight of the 25
sumof (A) and (CO). é%gﬁ%p? %ﬂ he preséﬁs I nventi on,

furthermore, ~ there is provided a stablllzer for chlorine-containing
pol yners conpri si ngzh&redn fk Nts o Hhirdehd BF eitCmALler Shan CRI® had By a

chem cal 096p05|t|0nfexpr53§ thgrmnglgggggjk%ﬁhng gornula (2),

CaO. xSigerr].nHerr réein"x is a number of from
0.5 to 2.0, andrnf havingsan X- raymﬁmé.rwtw imgggeint Bad Spacing of

frzm 3.01 to 3.08 angstroms, in the spacing of from 2.78
to 2.82 angstroms and in the spacing of from 1.81 to 1.84
ancstroms, and (B) an isocvanurate compound, the fine

15 crrvstalline calcium silicate (A) and the isocyanurate
ccrpound (B) being contained at a weight ratio of from
5:85 to 99.8:0.2.

According to the present invention, furthermore,

there is provided a stabilizer for chlorine-~containing
20 po_ymers comprising (A) the fine crystalline calcium
silicate, (B) the isocvanurate compound, and (C) a
hycérotalcite or an alkali-aluminum composite salt, the
component (B) being macde present at a weight ratio of from
0.2 to 50 parts by weight per 100 parts by weight of the
25 sum of (A) and (C).

According to the present invention, furthermore,
there is provided a stabilizer for chlorine-containing
po_ymers comprising (D) a fine crystalline calcium
silicate having a chemical composition expressed by the

30 following formula (2),

Ca0exSidyenH50 see (2)

wherein x 1s a nuroer of from 0.5 to 2.0, and n is a
35 rumber of not larger than 2.5,



5 " _and having an X-ray diffraction image in the spacing of from

- 301 to 3.08 angstrons, in the spacing of from2.78 to 2.82 angstrons
and’ in the spacing of from1.81 to 1.84 angstrons, and (C) a
hydrotalcite or a salt of an alkali- 5 al um num conposite hydroxide salt,
at a weight ratio of fromO0.5:99.5 to 99: 1. Mor eover, the
present invention provides a stabilizer for chlorine-containing

pol ymers wherein the fine crystalline g£alciumsilicate (A) (or (D) is
a conposite 10 (E) containing.the fine crystalline calciumsilicate (A

(or (D)) and l,yhydri c_alcohol -at.a Lght. ratio of from 20:80 to

80: 20. "RRP RV B G208, AR FRRaEFLER 100 O she smecdi” of
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crystalline calciumsilicat ) _( rﬂ%D r.(E) and .t he h %% talcite
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to 30 parts byfeRighordnegcpatpingngepohaners whereirerttie fdne- aci d ester
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that the chl or{%fe-@nt &nd agreévhrdric aleohpbsit i weiighthaapies oft
i nvention furtheim Qousd /e 80:201. fromO0.2 to 10 parts by weight the fine

talli .Gl s . (E 0.01 to 3 t
crystalline " Calaup gdiphe LAl (8 (Rlpgr A0 1ol QB e 0 parts
i socyanur at e COFRRUH®Y BUrthed/ 6PnERBATO. 1 to 10

15 1. (F) from 5 to 70 parts by weight of a higher fatty
acid zinc per 100 parts by weight of the sum of the fine
crystalline calcium silicate (A) (or (D) or (E)), and the
hydrotalcite or the salt of an alkali-aluminum composite
hydroxide salt (C);

20 2. (G) from 1 to 50 parts by weight of a phenol-type
antioxidizing agent per 100 parts by weight of the sum of
the fine crystalline calcium silicate (A) {or (D) or (E))
and the hydrotalcite or the salt of an alkali-aluminum
composite hydroxide salt (C); or

25 3. (H) from 0.5 to 30 parts by weight of a B -diketone or

a B-keto-acid ester per 100 parts by weight of the sum of
the fine crystalline calcium silicate (A) (or (D) or (E))

and the hydrotalcite or the salt of an alkali-aluminum
composite hydroxide salt (C).
30 It is desired that the chlorine-containing polymer
composition of the present invention further contains:
1. from 0.2 to 10 parts by weight the fine crystalline
calcium silicate (A) (or (D) or (E)) from 0.01 to 3 parts
by weight and, particularly, from 0.02 to 1 part by weight
35 of the isocyanurate compound (B), and/or from 0.1 to 10



6 " parts by weight of the hydrotalcite or the salt of an

al kal i =al um num conposite hydroxide salt (O; 2. fromO0.1 to 5.0 parts
by wei ght the higher fatty acid zinc (F); 5 3. from0.01 to 5.0 parts
by wei ght the phenol -type antioxi di zing agent (Q,; or 4. from0.01
to 5.0 parts by weight the [err]-diketone or the [err]-keto-acid ester
(H . BRI EF DESCRI PTI ON OF THE DRAW NGS 10 Fig. 1 is an X-ray
diffraction i mage of a fine crystalling calciumsilicate (CSH 1)
according to a Synt hesi s Exanpl e 1; Fig 2 is an X-ray

diffraction |rraatq: of xonotllte Iustfates how to

L9
find [err] and® byf o) e ght 5’51 EHFaﬁP’ gméﬁlcﬁae ° tj)leo?‘-'1 ant hatt on
asymmetry. SRPMIRUEF CPHECPRERE DOEP.@@DWENTS: Accor di ng

to the pr esentz I mn:e;ram Q1 1tRerse 0 parts B9l RELEHE EBedhigh & UFASEY idle, a
fine crystalli ne 2 <(}fp)al ciumsilicate having a chem cal conposition
expressed f'ol | owi ng general formula (1),

CaO. xSi O er¥] 3+H[ efmqnoo 01 to 5(.f) pargs by weigherehe RbEsok-tRer of not

smal | er than (hrﬁ-_laj’jﬁ,dlz]_ng ageant;errabh:y, fromO0.5 to 5. 0 and nis a
nunber of not ger th and hav#“gg a di ffraction

i mage in the s4paC|frEjmbfo i t-'1‘:‘r(§’m03péftlsob§ USlSHE]sF R8s R4ci ng of
from2.78 30 tuthe.B2kangshrddseandri (H} he spaci ng of from 1.81 to 1.84

angstrons. BRIFF DEMCHIETE 0N Y§t qhkl peagahesum sil i cate has been known
as di scl Os:ﬁ in th .abO\é‘S rrentlgcr: gﬂ%@esetLan I%en - _ Patent
Publicatio 152381 W tR&"-38 pf’ 2hit © Tn‘il/e‘rﬁril%n the fine
crystalline caiwsm]@nnq;axadc1mn 5111cate (CSH-1) accordiang to a
Synthesis Example 1;
Fig. 2 is an X-ray diffraction image of xonotlite;

and

15 Fig. 3 illustrates how to f£ind 8, and 8, for
calculating an index (Is) of lamination asymmetry.
DESCRIPTION OF THE PREFERRED EMBODIMENTS _

According to the present invention, there is
selected, as a calcium silicate, a fine crystalline

20 calcium silicate having a chemical composition expressed
by the following general formula (1),

Ca0exSi0yenH0 eee (1)

25 wherein x is a number of not smaller than 0.5 and,
preferably, from 0.5 to 5.0, and n is & number of not

larger than 2.5,
and having an X-ray diffraction image in the spacing of
from 3.01 to 3.08 angstroms, in the spacing of from 2.78

30 to 2.82 angstroms and in the spacing of from 1.81 to 1.84
angstroms.

The fine crystalline calcium silicate has been kaown
as disclosed in the above-mentioned Japanese Laid-Open
Patent Publication No. 15237/1992. Accordizg to the

35 present invention, the fine crystalline calcium silicate



7 "is selected and is used in conmbination with an | socyanur at e

conpound to obtain remarkably inproved heat stability and resistance
agai nst the aging at |ow tenperatures as denonstrated by Exanpl es that
will appear 5 later. As the calciumsilicate, there have been
known many m neral s such as xonotlite, tobernorite, etc. Accor di ng

to the present invention, however, a fine crystalline calciumsilicate
havi ng t he above-nenti oned particular 10 chem cal conposition and the X-ray
diffraction image is used as a main stabilizer to inprove the heat

stability of ,_the chlaorine-cqontai it : ; It was | earned
that the fine %csr ysset%ac"l |enea€§l glgu%ﬁ%ea 53)gi ??J(f:‘ﬂa{%étﬂ%oe% “l’lr%:htﬁg pr esent

i nventi on wor KisSaqyammeddl Forpounsr §9ecbhaln cagmaitahlyi pgrvefeheat

CEI orine-cont aitdKid ity apd YeRfiskdhcst afhiheavite rapimd et ilopr ovenent from
t he standpoi nt__of, resista ' t %g‘g:@ 14t tures.
That is, mhenggmghIg?%ﬁg%béﬁt§%ﬁ$ﬁ§@%§?%ﬁeﬁ§z C %%%%f%%%%w%ﬂéngéggé?th t he
above- nment i bneldfgme crystalline calciumsilicate as the nain

stabilizer, is ARitHeAidagd ialm silteapeeat ther®fhahd|oeien] Enban mameek, the

resin co | 1.1 t S _to .pred, | | ke when
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ratio o m 15; {40 ’ . r n 0 [ ' ‘ ed even
after it i%d)na%%ﬁngicr%d Cgt%?t%ﬁékg%gvéﬁﬁeﬁﬁlggge% Ogl{tjfefrr%eé}gioﬁlr é'mfa%rgfqﬁe
above- nent i onetbgRrdso@ FRif phabilizer toywaprewd Hhe dndfacéariiibyt pé
aging at | ow the teHiaidHcontefinihg pbllomese- cont ai ni ng pol yner are the
initial coloring a eral { [ n f £§§ﬁ . | Qriae-cont ai ni ng
pol ynmer. The injtjgﬂ:cog%ggﬁﬁgﬁg'fhgﬁ gééoffg t%r %}%}#%F%%g}ggntaining
pol yner bl endetiligate ieed in the present invention works to markedly

15 improve the heat stability of the chlorine-containing
polymer but still leaves room for improvement from the
standpoint of resistance against the aging at low

temperatures.
That is, when a chlorine-containing polymer
20 composition blended with the above-mentioned fine
crystalline calcium silicate as the main stabilizer, is
maintained at a temperature of 100°C for a week, the resin
composition tends to be colored in pink.

However, when the chlorine-containing polymer

25 composition is blended with the fine crystalline calcium
silicate and the isocyanurate compound at a weight ratio
of from 5.0:95 to 99.8:0.2 and, particularly, at a weight
ratio of from 15:85 to 99:1, the resin composition is not
colored even after it is maintained at the above-mentioned

30 temperature for the above-mentioned period of time.

What can be compared with the aging at low
temperatures of the chlorine-containing polymer are the
initial coloring and general heat resistance of the
chlorine-containing polymer. The initial coloring is that

35 of after the chlorine-containing polymer blended with the



8 " stabilizer is heat-treated at a working tenperature (generally,

- from 150 to 170[err]C), and the heat resistance is t he eval uati on of
col or under a tenperature condition (generally, from 180 to 200[err]C)
in which the hydrochloric 5 acid-renoving reaction of the
chl ori ne-cont ai ni ng pol yner takes place. On the other hand, the aging
at | ow tenperatures is the coloring or deterioration that occurs at
consi derably | ower tenperatures after the ghernal hysteresis for

extended periods of tinme, and it is 10 considered that the tenperature
condi tions and e. causes, r uite different. According to
the present i n@fé%f”rghz:e%nlﬁ 'Z-‘r‘f%ﬁtte:anak a ‘f’?}%ﬁ{+ré%its%5€t§§§i nst the
agi ng at |ow t éapeeaalies fwom 150 gosddleféd amdathhdrnterresishanaghis
exper i ment t by Eﬁgbé@éﬂﬁh%:ﬁ)rl ke fdonerc ungkal gi BEmSEt £ sdrclzlna%@tianw th gn

i socyanur at e cO nd at a.predet L .ratlo.. Thou e.reason does
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col oring i sSduacid-¥erovinamdantion of thepshiernetgantaindngt palymeght
de?_ree or dget t@ké@t ]?ch]EéD”@i'tQié l@}‘thercaa}aagxméefg&r@ 4t Qi Ee mut ual
action etween the fine crystal line calci il e and t

chl ori ne-cont afl’\%ﬁ“ﬂar%taﬁ%rl,s v%el é:oilprilggbgﬂ ‘§$ %nf%rg%aé]t%ne t%att :8583§3nur ate
conpound is suppreessiderdtely dower gemperaferes apesy e sheggrdre or the
formation of angepeléXis 2or externkded perpPbasest tiwentdran.id tisi s desired

that the fiRe crystall.ine cal ¢ciumsilicate or_a.c gsi te )
thereof w ;Lﬁ acﬁ’aﬂfa%//ﬂ??c?ﬁmm% %eglﬁgrghgrﬁsggéﬁﬁ#% ® kel c&rﬁ%ﬁﬁ%g( B),
are so combi nedreogetterdiffarante anount of the conponent (B) is from
0.5 to 50 parts by xet&PiRPt3Ent0Preachs Diveetdbi, ain tihgroweehtet he

- conponent (A r . the conponen nd th r | ci t r. th

al kal i - al éﬁ? nﬁﬁ?%%‘ﬁ%%%? {%a(l(rjstt %%Ej)g)mas ﬁggs?gnic}%‘gi %&poefcrlaftg‘lrr '([% ﬁe%"ag
i nprovi ng the Béacovexsdiasce piftonereinthraial exeerimentedivs COMPANARE| nst
the aging at apnexeehéestydevelirdt! daQWish belpeasé WBsh AS iWddyahrate

denmonstr at ed bXO&BngéaééY§jpredetermined ratio. Though the reason does
not at all restrict the present invention, it is
considered that pink coloring is due to the formation of a
polyene structure of a slight degree or due to the

20 formation of a complex stemming from the mutual action
between the fine crystalline calcium silicate and the
chlorine-containing polymer, while it is believed that the
isocyanurate compound is suppressing the formation of the
polyene structure or the formation of a complex.

25 In the present invention, it is desired that the fine
crystalline calcium silicate (A) (or a composite (E)
thereof with a polyhydric alcohol) and the isocyanurate
compound (B), are so combined together that the amount of
the component (B) is from 0.5 to 50 parts by weight per

30 100 parts by weight of the sum of the component (A) (or
the component (E)) and the hydrotalcite or the alkali-
aluminum composite (C), from the standpoint of further
improving the heat resistance while maintaining the
resistance against the aging at an excellent level at low

35 temperatures. As will be demonstrated by Comparative



9 * Exanple 3 appearing later, furthernore, a vinyl chloride resin
conposition using the xonotlite as a main stabilizer exhibits a

bl ackening time of about 120 minutes at 190[err]C and a hydrogen
chloride-trapping tine of 300 mnutes as 5 found by the Congo Red nethod.
Wher eas, the vinyl chloride resin conposition (Exanple 1) blended with
t he fine crystalline calciumsilicate defined by the present

invention as a main stabilizer, exhibits agblackening tinme of not
shorter than about 160 m nutes at 190[err]C and a 10 hydrogen

chloride-trapping tinme,of 362 mnutes as _found b t he n Red net hod,
provi ng an excgﬁggﬁ#et%e?$ﬁﬁarlng %ﬁfkif?ﬁgﬂﬁﬁ?¥5ﬁi a viny C%iEEé 8ing to
t he present i n¥eainorompesihierthysdno lthe xonpthétergstalndime stabdlimer
st i f:a{( els Sebﬁﬁiﬁﬂt?”&_bﬁa&@éﬁt.n? tﬁﬂtetcglf?bg_éhtfﬂzﬂ\ﬂrﬁfhdé& {axd{lggagm te or
e like to rke i npro at _stabi| L a nstrated by
Eanpl os of TaBPE § Bydrsall Midraltlhoiag tind &F MY GRLLEs
(Conpar at i v& Efanpieb®) thhi¢indas Reidemesiodi. t (Wherg@aparthe hwinydi ght of the
hydrotal cite tegebhede WédhwtdiRipotd tSbabi(Ekainple a5 istaedfithO@nRart s by
wei ght of the fin%l tC{T”]niforl de 188N eghl bgts a_bl a(glga}{mt?%otl ne I me
until it i £185| GFYEE R YIS GR G830t CT08 AF iR PEFPFETand a
hydr ogen chl or igvent dppi a9 a imeelrofst284 lizeyt eexhibi osiral Hackeningetoago

Red nethod as sRowbti ShdAtde thaPReALENAcbakehuted Jemd e 24gngtlite-type
caIC|umS|l_L ht to the

l.cate.is add I n an amopunt._of 0. arts by wei
above- nent i gnehydrogg? a%‘d]r?’i]i%eg'téc&é’ﬁ’tmgcﬁﬁﬂgr S?i g@gé&’gﬂﬁ:ﬁ% £5) ,%Of‘lﬂgr BYare
exhi bi ted t he bhacRengagrRed metdfodabearvieg asnnexeslbent dhermaflydr ogen
chloride-trappkRgbiii®igy ZooidgA.nutes like when 30 no calciumsilicate is
bl ended. On the other ha I ne crgstall'ne calciun1%%%icate

is added in an Aph Préﬁ V%?%*ﬁa?ﬁtsggﬁgmép&ﬁ? TR anpte RFOE e t he
above- nent i onefisaserystelbing lcadiaigm isidicstexiensetected andalisuusedo
m nut es andst henhyenboeat Lot GFi e thea PRARG thl BBt 850k StiexXtigndedd 0 312
Tantes’ prov'ﬁgr£Q81§E§%££gbéﬁthe heat stability as demonstrated by
Examples of Table 7 etc. appearing later. That is, a
composition (Comparative Example 9) which is blended with
2 parts by weight of the hydrotalcite together with other
20 stabilizing assistant per 100 parts by weight of the vinyl
chloride resin exhibits a blackening time (time until it

is colored in black) of about 100 minutes at 190°C and a

hydrogen chloride-trapping time of 264 minutes as found by
the Congo Red method as shown in Table 8 appearing later.
25 When the xonotlite-type calcium silicate is added in an
amount of 0.5 parts by weight to the above-mentioned
stabilizing agent (Comparative Example 10), there are
exhibited the blackening time of about 100 minutes and a
hydrogen chloride-trapping time of 265 minutes like when
30 no calcium silicate is blended. On the other hand, when
the fine crystalline calcium silicate is added in an
amount of 0.5 parts by weight (Example 19) like in the
above-mentioned case, the blackening time is extended to
about 160 minutes and the hydrogen chloride-trapping time
35 is extended to 312 minutes, proving the meaning of



selecting the fine crystalline calciumsilicate according to the

" present invention. The nmeani ng for conbining the fine crystalline
calciumsilicate with the hydrotalcite of the present 5 invention wll
becone obvi ous from Table 9, too, that wi |l appear later. That is, when
the fine crystalline calciumsilicate is used in an anount of 0.5 parts
by wei ght in conbination with other stabilizer assistant
(Conparative Exanple 13), the bl ackening a@gocurs after 10 heated at
190[err] C for 10 mi nutes due, probably, to zinc burni ng and the

hydrogen chl or ide t ﬁ?% . ~Sh te n_t he
fine crystalllﬁg géf % the fl Za%%lgﬁ gé%ﬁfﬁml%l{y % °°°6§1R8|ght
is used in teo ?n%f??ﬁPWu%qVQ?tﬁQFts by wei ght of the hydrotaIC|te 15
(Exanpl e 23), howevEhe méeningadicanicogbdatagnehe Oftne EMaitallinal ter heated

a 190[err]C 1 gg LB it %@ggt&lh%h@yﬁgegseajcoughé,preh% £hlagging tine is

ast oni shi nglLy exten

hydrot al ci t |§n5?%ﬁﬂ%% wil #ﬁ??ﬂﬁ%ﬁ%?%ouﬁhér%ng%P¥?:3 n$@Cat £HAti s
i mproved by nnwelyoapﬁeartkatan meghas d¢enswhenethé rbind harystalitne

resistivity, caléiﬁﬂp§%ﬁf%hﬂé W UseBClﬂngﬁr§&8§§% ?@t Q@%BQQIO %ne'

cont ai ni ng polé [posi tion containing the s | zer he present
invention is u @%%Fta%na?Q%Rkﬂqqﬁ?nnﬁﬁéplther S?%Pl¥ﬂ%§ﬁlﬁﬁ§hﬁﬁﬁé§ 25
According to theompasatﬂverExaﬁphmnlehethenblackemiggndﬁdur@ea@&bzlunl

silicate apg tﬁ@a@&é%&¥@f %th mgnu@%g Hﬁg %fbﬁ orm

conposite, for_exanp alne CO- ﬁulverlzatlon to
synerglstlcalI?urnlngrﬁﬂénﬁ?qIh¥Q¥9§FnsF§%PFF@? EE#RE&QQjRMNﬁ1Lﬁhéﬁ they are
30 used as a sshpre & XllrmeinAsesshowhennthéof inx aciy<stallidhlee calcidfl, Wwhen

th i nyl chl ?dgy egded e &Lystgl line
C&FCYL2¥SIFICQ%%Q§C €él ;ﬂ} r_c it QE 6 g %&%%db¥ﬁgé déoghﬁglﬁeR%Exanple

28), the resin€ mbl‘&% iWitdh %Wﬁﬁt ?Yawﬁilﬁlékeﬁf nePe ivelretadpabe 120 35
m nut es andb5a h?ﬂamgb@ Z3) orhaketarapphegblackening 5oes not occur even

after heated at 190°C for 180 minutes and the hydrogen
chloride-trapping time is astonishingly extended to be 493
minutes. Compared with when no hydrotalcite is blended,
furthermore, the electric insulation is improved by more

20 than ten times as considered from the volume resistivity,
from which it will be understood that the chlorine-
containing polymer composition containing the stabilizer
of the present invention is useful as a covering material
for electric wires.

25 According to the present invention, the fine
crystalline calcium silicate and the polyhydric alcchol
are used in the form of a composite, for example, obtained
by the wet-type co-pulverization to synergistically
improve the heat stability compared with when they are

30 used as a simple mixture. As shown in, for example, Table
10, when the vinyl chloride resin is simply blended with
the fine crystalline calcium silicate, the polyhydric
alcohol and the hydrotalcite (Example 28), the resin
composition exhibits a blackening time of about 120

35 minutes and a hydrogen chloride-trapping time of 158



m nut'es. \Wen the fine crystalline calciumsilicate and t he pol yhydric
-al cohal are used in the formof a conposite (Exanpl e 26), however, the
resin conmposition exhibits a bl acking time that is extended to about 140
mnutes and a 5 hydrogen chloride-trapping tine that is extended to 192

m nutes despite the ratio of anmounts is the sane. [ Fine Crystalline
Calcium Silicate] The fine crystalline calciumsilicate used in the
present invention has a chem cal conposit%gn as expressed 10 by the
above-nenti oned general fornmula (1) and the above- menti oned X-ray

diffraction image. In th eneral_, formula,. x is.a.number.of not_smaller
than 0.5, and TERAESF-  WE &Feof iRt T4 bof L Har oS CupL P LdreRe and
desirably fronthe melyhwsiric)aleshol arghesed hin ddm dermoPishl Fempesiee eat er
t han th:j s ] rmlhé m%)healbw@bfabl,! lth& ff@ﬁs dompes idQlar eghabeds a "
conpared wit en the .content  of _si e this. range. en
the content ofgiéékﬁﬁgi%§Q5ﬂq 5rlfhgﬁ£§ﬁ?§a éoW%%%g2}4§n%ﬁﬁgtgfh%ggh%nd,
the initial5coryirogen aideonidertreppivdseinenhated svedtended thel2dntent of

sihl ica i es mﬂﬁtﬁf&sﬂ ddy veaRge. rlhﬂﬁfbﬂea@wﬂ@'ﬂsawecébﬁbum si } i cathe
that is slight]y. at egnds to_exhihit.increase activity for heat
stabiIization.[%ﬂg%q#ﬁggl © gﬁgc%uﬂyg%%}TéﬁFf¥ too great, however, the
resin tends to be ZFhd dimsd crwsitehlinenodlabwn reiblisate used infFrhe 1 shows

an (>j<—_ray ﬁi ffreeddaie | imRES tQlont B&sfhnghlezmic&I y&h@dgirtqo%ab@i agpfséggéa_te
"mge of E0PURE s, cigaie et hed Brmrr Ak Feiiey (loRnE 28 £85PRs S0
fine crystall imentigread X-gidyl ddfdraFrdant Hhageonpdr iengenerailt will be
eS| AAoESIE e gt Sorond sty el 8yl g 1
rytal i e - mugSex iof gy darber thaK, B b R0 B T e Re bR Y nEr fes 35
three strong |@n®stast dhown in the following Table 1
12 15 When the cont&@dkl 8flsilica is greater than this
range, the heat stability tends to be deteriorated
compared with when the content of silica lies within this
range. When the content of silica is smaller than this
range, on the other hand, the initial coloring tends to
20 increase compared with when the content of silica lies
within this range. The fine crystalline calcium silicate
that is slightly hydrated tends to exhibit increased
activity for heat stabilization. When the amount of
hydration is too great, however, the resin tends to be
25 foamed, which is not desirable.
Fig. 1 shows an X-ray diffraction image of the fine
crystalline calcium silicate used in the present
invention, and Fig. 2 shows an X-ray diffraction image of
the xonotlite having a chemical composition close to the
30 fine crystalline calcium silicate. From this comparison,
it will be understood that the calcium silicate used in
the present invention is finely crystalline.
The X-ray diffraction image of the fine crystalline
calcium silicate used in the present invention includes
35 three strong lines as shown in the following Table 1,



2[ err] Spaci ng (A Rel ative intensity 5 29.2 3.01 -

- 3.08 m 32.0 2.78 - 2.82 w

49.3 1.81 - 1.84 w wherein m stands for
intermedi ately strong, and w 10 stands for weak. It will be
understood fromFig. 1 that the nost i ntense peak is considerably

br oad. In the X-ray diffraction of the crystals, it has been
known that an intensity peak appears in the interference 15 when the
following Bragg's formula (4), nferr] = 2dhkl sin
[err] . (4) wher ein %akiealdegree, A is a wavel ength of
X-ray, 20 dhkl is a spacing of~ctrystals (hkl), and [err] is an

angl e of diffraction, is satisfied. Between the sharpness of the

i nterference peak angligt he Sig?aginéthﬁrystﬁgﬁhtﬂJgﬂﬂhg@ﬁg§t§ a
rel ati onship expressed By fthe followmng Scherrer™s formula 25 (5),
Lhkl = K[err]/(H cos [errl£ ... (5 wherein Lhkl is a size of
the crystal 5in a direct2dm 30 3-0lpergefilicular to tHe plane (hkl), Kis

a constant of sbout 0.92.148 s a.Balf width (radi an) of an
i nterference peak, and rg] and [ egnr]l arguas defined ip t he above
formula (4). V&%hga haIfL&?dth§6?4the diffraction peak of an index

35 of a plane (040) (spacing of 3.01 to 3.08 angstrons) is
13 wherein m stands for intermediately strong, and w

10 stands for weak.
It will be understood from Fig. 1 that the most
intense peak is considerably broad.
In the X-ray diffraction of the crystals, it has been
known that an intensity peak appears in the interference
15 when the following Bragg's formula (4),

nA = 2dhkl sin @ eee (4)

wherein n is a degree, A is a wavelength of X-ray,
20 dhkl is a spacing of crystals (hkl), and 8 is an
angle of diffraction,
is satisfied. Between the sharpness of the interference
peak and the size of the crystals, there exists a
relationship expressed by the following Scherrer’'s formula

25 (5),

Thkl = KA/(H cos @) eee (5)

wherein Lhkl is a size of the crystal in a direction
30 perpendicular to the plane (hkl), K is a constant of

about 0.9, H is a half width (radian) of an

interference peak, and A and 8 are as defined in

the above formula (4).

When a half width of the diffraction peak of an index
35 of a plane (040) (spacing of 3.01 to 3.08 angstroms) is



found fromthe X-ray diffraction image of Fig. 1 and the size of a

crystallite is calculated fromthe half width in conpliance with the
above-nentioned fornmula (4), the size of the crystallite of the index
of the plane (040) is 5 suppressed to lie generally from60 to 120 A

The action of calciumsilicate for heat stabilization I s expressed

t hrough the surface of the crystal. The surface area increases wth a
decrease in the size of the crystallitg, as a matter of course. It will

therefore be 10 easily understood that the fine crystalline calcium

silicate used e. present nvent| Lbits exce

st abi | i zi ng ac#gu}lg edod THe - 3s d&%%f"?g 1PRatE9e ?’lf %gl%r)}staéﬁa%
cal ci um si pieqatef @§%q%%%ﬂs| galaulabad aSyemethrsy hald) wisiths in
defined by thecémbl Damd widdind@ GBbwe-mentioned formula (4),S thd @ ze

[err]/tan [err$f t%g ?FVStéiilte of the 1n3h§ gkn&ierri%P?f@%%ﬁPgﬁFpeak of a

subt ended b iIcul ar
spaci ng of OEUEW%SW éﬁgsltlﬁ)ﬁ@n&ﬁéléyt 5ﬁ@’@n§00¥° 20 A, the side of a
narrow angl e, and [Bie Jadts @ c@a@cium s1llcat1§tﬁd$lﬂﬂﬁieahy s’ta@ﬂdlization

per pendi cul ar } 2%@&@435%\{39 tl'}rough theméﬂEkEQQSd ?a&%{t ang t of the

side of a broad
particul arly, §ibfrae aieg mcrzea@eSAylm p é@cmwwsnfq&mam of the

abloye rrentuone@lrygtfﬂa--e @ fd aeltter biBgeursse fwanﬂwﬁrgﬂéﬂ&ggcakm um
silicate S \Y I |S|n m nar_.til.ne
591%(}1:”% oo%qttha@ %ﬂ% gg crys?aif ]ﬁ AU asymmetry

crystalllne for ove-mnentioned 1 nd
represents thes e oSG rlé'lgliilh@r prgsent @nvewélmmmbm eixdedylenti n t he
direction of Cheat stabiliBitig@e@lieh.t he i ndex of | am nation asynmmetry, t he

greater the i rrﬁg[gul ardetsylrewghﬁgpre%} ?T%l%ggrllégsetgﬂfneurgasll l.i cat e 35 used

in the present inventi'on TS7irre
14 silicate has an index of lamlnatlon asymmetry (Is) as

15 defined by the following formula (3),

Is = tan Gzltan 91 see (3)

wherein 8, is an angle subtended by a peak
20 perpendicular in an X-ray diffraction peak of a

spacing of 3.01 to 3.08 angstroms and a tangent of
the side of a narrow angle, and 8, is an angle
subtended by a peak perpendicular in the above-
mentioned peak and a tangent of the side of a broad
25 angle,
of not smaller than 1.75 and, particularly, from 1.8 to
2.0. As will be obvious from the above-mentioned X-ray
diffraction image, the fine crystalline calcium silicate
used in the present invention is in a laminar fine
30 crystalline form, and the above-mentioned index of
lamination asymmetry represents the degree of irregularity
of the lamination of layer in the direction of C-axis.
The greater the index of lamination asymmetry, the greater
the irregularity. The fine crystalline calcium silicate
35 used in the present invention is irregularly laminated



and, ‘hence, has a large active surface and exhibits excel l ent action for

stabili zing the chl orine-ccntaining pol yner. It is desired that
the fine crystalline calcium5 silicate used in the present invention

usual |y has such a particle size distribution that those having a
particle size of not smaller than 40 [err]mare contained in an anount
of not larger than 10% by wei ght of the whol e anount and t hose having a
particle size of not larger than 20 [err]Ryare 10 contai ned in an anount of
not smaller than 50@6by wei ght . of the whol e amount, fromthe standpoint
of being unj f dIS rsed |n t he %hlorlnrfgontal |qgrpolyner and

exhi biting t hef 1I % %ﬂ) arPFe?F €i ng er 6t e e structure

of the partch%%Ce¥lﬁn¢uﬂQﬁﬂQF ﬁpﬁesﬁﬁhélisléﬁy§bélFh¥@¢%ﬁﬁtﬁQﬂﬁ%ﬂ4¥Q§uea has
a relatively |§6zwmer specific area of from60 to 200 n2/g and,

partioularl Voo EEd AR R0 BLOr 8 ROLEUS YOLUTE: of Sptcampl ler than

0.5 nm/g and, partic absor bi ng
anount of fﬁomssbl@@t@aeseﬁ /iro¢he Ragsent ﬁaveméwarwuaﬂsoma@o FYsP o
n /100 g. partlam dide drststidukiibe ehhei thosél heaimyis prodiclsd by

lf: gg' Y, gum;'héi g Oéﬁ%.ﬁ[%h:] ‘E%%%dz;%' p}ncsfea&)gta&é@ i, TQ’*‘%‘% -

It is desired ?ﬁd@O%.%QNQeRMQH@QNMOﬁCPU H@FHthoﬁ then%?%&ecﬂrqqﬁ}-GFE%p | |
of periodic tabhéseSediny tdgartipleseitel B¥enbtoNahger tilah NED ok efrer on

h f h | Ki
hetion or L0cnerbEHiRl el G PR SeCAOL B0, AR S0 b il K1 N
organi c bl endi 9§ ﬁ@%ﬁﬂxﬂ§EGm$B¥H1hﬁ§0m thguspesdraint o6 %ﬁ%ﬁgyhydrlc

al cohlol phenoﬁﬁlftisﬁgn} &ﬁ;fearsed iaCitheeshebrohel €6hta th ked %&l.yn%& taatd e
crambl €2 312, Sunto) SERF LSS S, s i fLelS) S AR Aed
triethyl ene gl ysel structure of the particles, furthermore, the fing

15 crystalline calcium silicate has a relatively large
specific area of from 60 to 200 m2/g and, particularly,
from 70 to 150 m2/g, a porous volume of not smaller than
0.5 ml/g and, particularly, from 1.0 to 4.0 ml/g, and an
oil-absorbing amount of from 50 to 250 ml/100 g and,

20 particularly, from 80 to 200 ml/100 g.

The fine crystalline calcium silicate is produced by
finely pulverizing amorphous activated silicic acid in the
milk of lime, to which only, however, the production is in
no way limited.

25 It is desired that a salt with silicic acid of a
metal of the Group II of periodic table used in the
present invention has, in the pores or on the surfaces
thereof, an organic blending agent that exhibits a masking
action or a chelating action for zinc chloride.

30 Desirably, the organic blending agent used for this
purpose will be a polyhydric alcohol, phenols, B-keto-

acid ester or B -diketone. Suitable examples ars as
described below.

That is, examples of the polyhydric alcchol include
35 ethylene glycol, diethylene glycol, triethylene glycol,



pol yet hyl ene gl ycol, trimethylene glycol, tetranethylene gl ycol,

- hexan®t hyl ene gl ycol, neopentyl glycol, glycerin, di gl ycerin,
pentaerythritol, dipentaerythritol, nannitol, sorbitol,
trimethyl ol propane, ditrimnmethylol propane, 5 isocyanurate derivative,

di pentaerythritol adipate, etc. [ 1 socyanur at e Conpound] It is
desired that the isocyanurate conpound used in the present invention is
a tris(hydroxyal kyl) cyanurate expressed by the follow ng formula (6),
10 [err] wherein R err], Rerr]
and Rlerr] are droxyalkyl groups Its_preferred exanples I ncl ude
trls(hydroxyetmﬁiéet hyleng fivaad FF“gfﬁPHF6?§p96§§P} - chaktAmgidiylene

tri s(hydr oxybugdygolky draxeateshytlrens( g 13-cdilhy deorgpeypylycol, cybyrsmire,
tris(glycidyl )df Al it hritoll ! heReteAki EHRL

tri s(hyroxyal kg Wnurate Zaeryg ursleo cl%e Hﬁ’ Erelt | oned élrrﬁ?atlttlaol When
its amount is ] e’?rjt“?%'rﬁ%]‘r‘? p&ﬁ&?@emﬁﬁ%ﬁ@ﬁt Yt POPT PR T esi st ance
agai nst the5ag1$gpyanunnmeeﬁqnﬂwanmwes dépentecdpthrasel adipapparettwith

when its anDunFIééé§éﬂuggHéld Juege of the present invention When
Its amount is ar ger, than the ! ROV - menti oned r%tlo t he

resi stance tends tott d ZROCK 2 RHEAT R SOURSEH $ ??%& W thin
t he range bhetpmeqnnnxﬂnvennmqu|ua1a tris (hvdrexyapkes) ofvaterate

phenol -type an é&é&fﬁ&é%ﬁ%ﬂfollOWﬂﬂa ydemphgphenol A, bisphenol B,

blsphenol f 2, 35 di phenyl - 4- oct adecCyl oxyphenol , stearyl
5-di-te ? butyl
0]
I
AN
Rl - N N - RZ
| |
15 0 =cC cC=20
\\F,/
R3

wherein R1, R2 and R3 are hydroxyalkyl groups.
20 Its preferred examples include tris(hydroxyethyl)
cyanurate, tris(hydroxypropyl) cvanurate,
tris (hydroxybutyl) cyanurate, tris(2,3-dihydroxypropyl)
cyanurate, tris(glycidyl) cyanurate, etc.
It is important that the tris(hyroxyalkyl) cyanurate
25 1is used at the above-mentioned ratio. When its amount is
smaller than the above-mentioned ratio, the resistance
against the aging at low temperatures tend to decrease
compared with when its amount lies within the range of the
present invention. When its amount is larger than the
30 above-mentioned ratio, the heat resistance tends to
decrease compared with when its amount lies within the
range of the present invention.
Examples of the phenol-tvpe antioxidizing agent
include bisphenol A, bisphenol B, bisphenol F, 2,6-
35 diphenyl-4-octadecyloxyphenol, séeazyl {3,5-di-tert-butyl-



16 °  4-hydroxyphenyl) propionate, distearyl (3,5-di-tert-butyl-

4- hydroxybenzyl ) phosphonate, 1, 6-hexanethyl enebi s(3, 5-di -
tert-butyl-4-hydroxyphenyl) propionate, 1, 6-

hexanet hyl enebi s(3, 5-di -tert-butyl -4-hydroxyphenyl)am de 5 propionate,

bi s[ 3, 3- bi s(4- hydroxy-3-tert-butyl phenyl) butyric acid]glycol ester,
1,1,3-tris(2-nethyl-4-hydroxy- 5-tert-butyl phenyl) butane,
1,3,5-tris(2,6-dinethyl - 3- hydr oxy-4-tert butyl benzyl) isocyanurate,
1,3,5-tris(3,5- di-tert-butyl - 4- hydroxybenzyl) isocyanurate

trlethylene 10 gI col bis[(3-tert-Qutyl - drox y phen
propi onate], €tz agoxYP enMéQaﬁEP@§°8Pche %ﬁF?T¥kagfd£éLo t- %“tyl'
[err]-keto-aC|4Fh¥dmnxyben2deI@@@sbh&neyeloheﬁahexmuﬁthuﬂénéhamdBl§—ﬁ;3-

cyclohexadionekeg%_ hanal -4l Qbﬁggé§qhoggop;§na@getylégtraIone
palnitoyltetra%one eargﬁltetr ralo e

0

2-acetyl cyclo ly ken 15(96 IG?EFOHB%Xﬁ % Oxyp eényl)amide
2-acetyl -1,3- cgrﬁmﬁnnammad&umd3 3- blbméebedzoyY)3ﬁﬁeheﬂhutylphenyl)
benzoyl - p- chl %&aﬁf&oy dRIRARR 0L estlirS(4; meghukbgmzqyéahmmm

bi s(2- hydroxyggnzo %Hgﬁpgtggthés é:Wg:enzoy a eéogris 5 ?%Q ngygane

di acetyl benzo
paIn1toy|benzd@YdEQXMﬁﬂrt&nﬂuhnﬂﬂih@n@yﬂﬁeﬂﬁaﬂﬁanuratﬁ1bbh&(ﬁdﬁﬁﬂﬂdéné-

bi s(4- chl or obegz.oyd 3¢ TRIAANS - hydr Iy e ghyl QQ6c§aﬂuﬂé@é‘y®f¥éﬁﬂﬁle@i@t hane,

25, oeneorl gocL RGeS LB e Ree Rl el Rane

b|s(cyclohexangy¢plonatemathame dlplvaloylnethane etc. The

above- nenti oned or n S Q n ind or in
conbi nation, an <§ eS|ra Q§ ?kgg g & %Pketgq§C§? ?%gﬁ?l to 250%
by wei ght, Tﬁiﬁ e uta15¥C afjops 266 g e bﬁt ahd, nost

desi rably, frooydDéhéxa®iie b2 eingiytl -ii, Bkcyedpbekadbore, salt with
silicic acigl of g Rt rOfodde 1R N tRrd2oRe! | digrdft&tralone,
17 benzoyltetralone, 2-acetylcyclochexanone, 2-
benzoylcyclohexanone, 2-acetyl-1,3-cyclohexanedione,
bis (benzoyl) methane, benzoyl-p-chlorobenzoylmethane,
bis (4-methylbenzoyl) methane, bis(2-hydroxybenzoyl)

20 methane, benzoylacetone, tribenzoylmethane,
diacetylbenzoylmethane, stearoylbenzoylmethane,
palmitoylbenzoylmethane, lauroylbenzoylmethane,
dibenzoylmethane, bis(4-chlorobenzoyl) methane,
bis (methylene-3, 4-dioxybenzoyl) methane,

25 benzoylacetylphenylmethane, stearoyl (4-methoxybenzoyl)
methane, butanovlacetone, distearoylmethane,
acetylacetone, stearoylacetone, bis(cyclohexanoyl)
methane, dipivaloylmethane, etc.

The above-mentioned organic blending agents are used

30 in a single kind or in combination, and are, desirably,
blended in an amount of from 1 to 250% by weight,
particularly, from 10 to 200% by weight and, most
desirably, from 100 to 200% by weight with respect to a
salt with silicic acid of a metal of the Group II of

35 periodic table.



In a’preferred enbodi ment of the present invention, use i s made of a

- conposite (E) of the fine crystalline calciumsilicate and the

pol yhydric al cohol at a wei ght ratio of 20:80 to 80:20 and,
particularly, 30:70 to 60:40. 5 This conposite markedly inproves the heat
stability of the chl ori ne-contai ni ng pol yner, prevents the initial

col oring or zinc burning, and exhibits a small mgrating property.
This conposite is generally obtained by - or dry- pul veri zing the
pol yhydric al cohol and the fine 10 crystalline calciumsilicate.

When the anount of the polyhydric al cohol becones smal l er than the
above- menti oned ran¥®,aipFefenred|enbodgment gidthe NereR/H: gvand ieoy
suppressed to aséaissﬁém§(Hﬁ/a corgegiee (Wenft bRe afhudtcBfsddlg ipel yhydric

al cohol exceedg, iis&ges %dcggﬁ%ggﬁapggdﬁweaﬂ&gﬁflw aorw%gg,mzy t ends

to I ncrease. ‘5)85(}/ pre erably
used a pent aer feRiPtof ¥ dFD &R 28 PRy |PBFtl°u lariydrift % itoe pO: 40.
The hydr ot abci Thissedmpos Cosniardddlly \dimplrot/ee thaeh@fk cstyddidliltynefcahei um

silicate s a synbhehiCdiOftiln hah mer PEEEOLASS | Oad GATNONAIBIRLIAE
al um num magnesi um I OXI % i s"used ? IX roxi d COTTpOS| te
retal | havi f5 AL rRRE Ry i FDICS8 Small WEGLALing Properey:

Merr]Merr] (Cehisrcpoziferid gadeaml]l9 obtaifi@fl by wet- or dmyerein Merr]
s a dival ent ggifbri2ing Utk Bonyliydbikbho] and the fufe L1 val ent metal

i on such ai At+ ent aniton such as CJerr], and X,
y and z ar 030cry5ta1%&8ﬁtQQkF%qﬂeﬁ#%¥§a§§t|sfylng 8 [err] x/y [err] 1/4 and
z/ x+y > 1/20, and "mﬁemstharamdunt,$&tmﬁbypogyhydr1c aldolRil [eaomes/ X+y -

[err] 1.0. mall % Q%QR%%h%%§185eﬁhféﬁg8°”IﬁE% 18 Whdring?
conpound expresse y the for
zihc burning are not suppressed to a satisfactory
degree. When the amount of the polvhydric alcohol exceeds
15 the above-menticned range, the migrating property tends to
increase. As the polvhydric alcohol, there can be
preferably used a pentaerythritol or a dipentaerythritol.
[Hydrotalcite]
The hydrotalcite used in combination with the fine
20 crystalline calcium silicate 1s a synthetic mineral that
pertains to a carbonate of an aluminum-magnesium
hydroxide. There is used a hydroxide of a composite metal
having a general formula (7),

25 M2+xM3+y (OH) 2x+3y-22 (A++)z.a}120 eee (7)

wherein M2+ is a divalent metal ion such as of Mg, M3+
is a trivalent metal ion such as of Al, A++ is a
divalent anion such as C0O;, and x, y and z are

30 positive integers satisfying 8 2 x/y 2 1/4 and
z/x+y > 1/20, and "a" is a number satisfyving
0.25 £ a/x+y £ 1.0.
Among the hydroxides of these composite metals, a

compound expressed by the formula (8),
35



18 My[err]Al[err](OH)[err](CJerr]).4Herr] O ... (8)

- 1.5 a natural mneral known as hydrotalcite. This m neral and honol ogs

t her eof can be synthesized by nethods 5 disclosed in Japanese Patent
Publ i cati ons Nos. 32198/1972, 29477/ 1973 and 29478/ 1973 fil ed by Kyowa
Kagaku Kogyo Co. It has been known that these hydrotal cites and,
particularly, the conpound represented by the fornula (9), 10
My[err]Al[err] (OH) [err](CTOerr]).3Herr]O;g ... (9) exhibits
excel l ent property for trapping chlorine |ons and, hence, can be

bl ended in the present invention The hydrotaIC|te i nto which

per hal ogenat ed oxygen 15 &@ﬁh&%’%ﬁgoﬁm‘*%ced &an Bk used by utilizing
t he property that ions can be easily exchanged in a state where the

hydrotal cites age, Sﬂééﬁfﬁfa 15&5.§5d Bnh§gfotalcf%g6”1TH1§em1nQ¥al

utilizing such a e carbonjc acid ions exc anged
wi th ot her anlﬁﬂé ?éhiogg CEPegﬁnFyPﬁ BAtFY b¥tﬂ?€§9ﬁ Snary My-type
hydrotal cit® cdnsbbosne@dlmsJ@armseerPactlencOanbéle@dlmms iNos. 324198d1alRowabl e

to use a hydrOéghﬁﬁyfbfﬁxﬁﬁdE%bé#éﬂl9ﬁb”%1led bPSk{Oea N AhAlkSGYS BBdi fied
Wi th zinc, there can s@&ﬁ &%@; resent ed he abgve- nmenti oned
general formula 25 ?) ??1 rbH“??ﬁ? | ERESHebAPE P B Bt 5?#%’| s a

conbi nati on of pAgtindlanly arfthe mpowmdc reareaeoteqi/doszrth% formufleortP9; 1 to

1.8:1 and, particularly, from3:1 to 2.5:1, . i mparting excellent heat

stability d preventing initi coloring. .30 [Salt,.Qf Al kali-Al um num
Conposi t e Hydroxi de] Mgq. S&Lz (toﬁlélbgéfc%&ﬁg?‘éoof aT'kaI(g?aI unmi num hydr oxi de
used in the present invention, there can be exenplified a car bonat e

of lithium al uglnyps py dLoxd ffend@ G ure 3? ¢02f trap m@ a@y&q@ié gohygpe

sodi um al um num hQydy oxi de, or m tals her
Qy ﬂence, can be lended 1n e present fhventlon

The hydrotalcite into which perhalogenated oxygen

15 acid ions are introduced can be used by utilizing the
property that ions can be easily exchanged in a state
where the hydrotalcites are sufficiently dispersed in the
water, i.e., by utilizing such a property that the
carbonic acid ions are exchanged with other anions.

20 In the present invention, the ordinary Mg-type
hydrotalcite can be used as a matter of course and it is
also allowable to use a hydrotalcite modified with zinc.
As the hydrotalcite modified with zinc, there can be used
the one represented by the above-mentioned general formula

25 (7) in which the divalent metal ion of M2+ is a
combination of Mg and Zn, and the atomic ratio of Mg:Zn is
from 9:1 to 1.8:1 and, particularly, from 3:1 to 2.5:1,
imparting excellent heat stability and preventing initial
coloring.

30 [Salt of Alkali-Aluminum Composite Hydroxide]

As the carbonate of alkali-aluminum hydroxide used in
the present invention, there can be exemplified a
carbonate of lithium-aluminum hydroxide, a carbonate of
the dawsonite-type sodium-aluminum hydroxide, or mixture

35 crystals thereof.



19 (1. Carbonate of Lithium Al um num Hydr oxi de) A carbonate
~af lithiumalum num conposite hydroxide (Lithium Al um ni um Hydr oxi de
Carbonate Salt: LAHCS) is presumed to be the one in which lithiumions
have entered 5 into vacant positions of an octahedral |ayer of alum num
hydr oxi de of the gibbsite structure, and anions are i ncor por at ed
therein to conpensate for an electric charge. That is, the lithiumion
has the smallest radius anong the catiq@ns, and is a six-coordinate ion
which is exceptional 10 as a nobnovalent ion. It is therefore considered

that the l[ithiumjon enters into the ahove vacant, position to
establish the égovgéﬁ%ﬂ??ﬁﬁéﬁé§Pﬁﬁ€ﬁﬂF@ﬁumlnum Hyd5exide) ponat e of
| i thi um al um num hyarocarbenatsecdf nithiurkhelpmésent comyesitiehyidasxide

cotpes 1 1, LS ey A o b liBic ke i

. . A o e . . . . | |
i norgani ¢ ani oﬁr%%ﬁ@? tT’?ldD%hé}é? Icﬁfleofmzﬂ’hlgzlll Lgh%rérp bbRE BES SPAEESE, M s
an al kali mbt ainto vacant geesi sians ofhieaf bgtehedirahi layemmafs ad umimbsy  of
from bhyarbRide Sof Nths AUV REube@P0. dnd ardiorNdde i S

e O IOk 0rbOralaa ngsfllh N3° Kbak AL LTEBETLON1IRYSS Ao n the
That is, the lithium ion has the smallest radius among the

cations, and is a six—coor@inate ion which is exceptional
10 as a monovalent icn. It is therefore considered that the
lithium ion enters into the above vacant position to
establish the above-mentioned structure.
The carbonate of lithium-aluminum hydroxide used in
the present invention has a composition expressed by the
15 following formula (10),

mAl503enM;0eXekH;0 see (10)

wherein X is an inorganic anion consisting chiefly of
20 a carbonic acid radial, M is an alkali metal
consisting chiefly of lithium, m is a number of from
1.5 to 2.5, n is a number of from 0.1 to 1, and k is
a number of from 0 to 10,
and has X-ray diffraction images shown in the following
25 Table 2.

35



20 Table 2 Spacing d([err]) Peak

-intensity | ndex of a plane 5 7.50 to 7.64 | ar ge
(002) 4.30 to 4.44 smal | (110) 3.70 to
3.84 | ar ge (004) 2.45 to 2.58 i nternedi ate
(006) 2.20 to 2.30 smal | (016) 10 1.85 to
2.08 smal | (017) 1.40 to 1.52 snal
(330) 1.38 to 1.48 small 5 (600) A
preferred carbonate of the lithiumalum num 15 conposite hydroxi de has an
i ndex of |am nation asymmetry (lLs).,as.,defined by the follow ng formul a
(3), Is = tan an [err] ... (3) 20
wherein [err] is an angle subtended by a peak per pendi cular in an
X-ray diffraction pgaliofq & (A) Peakp!iﬁé%@{%&' nedr$R3CIJYI a2pd afet angent of
the side of a narrow angle, an err] is an angle subtended by a
peak perpendi cul ar in the above-nenti oned peak and a 25

t angent of bhe si de? g0 &cbrlo®4 angl e, largeof not |argdiC&Han 1.0 in the
peak of an index ofg aplana .44 (016)gmaadinot larger tham)l.0 in the peak

of an index of a ne ,(Q17) . The carbonate, Qf
Iithiun}aluninun1hy%f@£i&b3ugéd in.301af%% pr esent inaéﬁwﬁon has an
infrared-ray absorptidhn to 2.88ect r intexnediateag | arge @drption at wave

nunmber s of 547,2 F3P.tol@®04,0 1375 aplaB#43 cnferr]. (gie) It 1S
desired th the c te particles of “the l'ithi um num hydr oxi de
used in thgbpresenﬁfﬁﬁggﬁiﬁd 835 havesﬂa%glune-based ﬁgﬁﬁgn di anet er
(Derr]; of, generali4fd to 1.52 small (330)

1.38 to 1.48 small (€00)

A preferred carbonate of the lithiitm-aluminum
15 composite hydroxide has an index of lamination asymmetry
(Is) as defined by the following formulz (3),

Is = tan O,/tan 8, ese (3)

20 wherein 0, is an angle subtended bv a peak
perpendicular in an X-ray diffraction peak of a

predetermined spacing and a tangent of the side of a
narrow angle, and 8, is an angle subtended by a peak
perpendicular in the above-mentioned peak and a
25 tangent of the side of a broad angls,
of not larger than 1.0 in the peak of ar index of a plane
(016) and not larger than 1.0 in the pezx cf an index of a
plane {(017).
The carbonate of lithium-aluminum hvdroxide used in
30 the present invention has an infrared-rzy absorption
spectrum exhibiting large absorption at wawve numbers of
547, 735, 1004, 1375 and 3443 cm-1l.
It is desired that the carbonate particles of the
lithium-aluminum hydroxide used in the rresent invention
35 have a volume-based median diameter (Dsp; 0oZ, generally,



21 ~ from0.1 to 10 [err]mand, particularly, from0.1to 3 [err]m a

bul k density of from0.1 to 0.35 g/cnferr] and, particularly, fromO0.25
to 0.35 g/cnferr] as neasured under JIS K 6721, has a BET specific
surface area of from1l0 to 70 nferr]/g, and an 5 oil-absorbing anount of
as small as from40 to 70 m /100 g. Though not necessarily
limted thereto only, the carbonate of the |ithiumalum num hydroxi de
is prepared by a method in which an angrphous or a pseudo boehnite-type
10 hydrated alumna gel is reacted with a carbonate or a bi car bonat e of

lithiumin an agueouys, nedi under, the . onditipons in which the
concentration gffmél ht n%° (11#1["5‘} rajr’&’ePP]r)tlcu(iaBSXOrrgEmf‘r(grﬂr 1t?23 488y
wei ght, and t hevpH demeits dff dinom 0.1 to 0135t gf w3 tank weertichdaréget i on

has finished 1B-fheseinafd af. 1f ifeneb8r hedstfedi sl 1 idabed ghuni na
gel nethod), oL g)é(ma method in ich_fine gartlclgg gf ,}(gez

gi bbsi te-type &l Tt nfﬁﬁ%ﬁ/%rcoﬁ{f I°E PESEL 8% PR ° oM/ Fat POA B8R a
carbonat e apd @-}iabsembigpnawntc ofabisesmalloasf rommP &£d i thimimMiodl t of
carbonic acid gr carbonic 20 acid ions or lithiumions, in the presence of
the water, ' m.gration _ne bonat e

. e.why.a hod. . . r of

Sodi um Al um num Wd,%'%?(lly%}?a ot necessaﬁlégr g&ﬁ'é{:gdggh?%t%o?ﬂ atfiri num
hydr oxi de ( Na- Carbongigy ¢furkhey dridhigm-edumdnunehBdrexide\HGS)prspatesd Xy
dawsoni tg-typteaUcS@lﬁhdScﬂl i_ﬂpaur]gmﬁ@lﬂ ahij&_b‘f@[}.bh@nobaé Pseudo q&;@gﬁm "&éxésjpe ]
expresse e formul.a . . err err] .
nI\/Ferr] (@) ng( .&ﬁ%&%?%ﬂgm]ﬁr{é g<ell1)1% r)eaCted Wﬁgi}e? ncéf]?%naagne i‘ﬂ%) ani c
ani on consi st i pirarpetate @¢f lithium ia ear paneeuachedivwn, uMers the al kal i
netal consistidghdtions irchitgfdhy tok sodiceRtratisnachugnief (Am,P.-5 to

fromo to 3 Detdnds WG Lo BB vhabBeysrlfl s S BEHE w7 (o
t hose havi ng akc )X ¥ 8t dilid rtaidee ol sgbstaani has yEimisI3®l sane as t hose
shown in the f otdee maf dewbl of tderd FfR@r¥dr 8% simply as hydrated alumina
gel method), or by a method in which fine particles of the
gibbsite-type aluminum hydroxide is reacted with a
ccmbination of a carbonate and a lithium compound capable
of forming a lithium salt of carbonic acid or carbonic
20 acid ions or lithium ions, in the presence of the water,
i.e., by a migration method.
(2. Carbonate of Sodium-Aluminum Hydroxide)
A carbonate of the sodium-aluminum hydroxide (Na-
Aluminum Hydroxide Carbonate Salt: NAHCS) of the
25 dawsonite-type used in the present invention has a
ccmposition expressed by the following formula (11), .
mAl,0; * nM0 * X * kH,0 eee (11)
wherein X is an inorganic anion consisting chiefly of
a carbonic acid ion, M is an alkali metal consisting
30 chiefly of sodium, m is a number of from 0.5 to 1.5,
n is a number of from 0.1 to 1, and k is a number of
from 0 to 3.
The dawsonite-type crystalline structure refers to
t-ose having an X-ray diffraction image substantially the
35 same as those shown in the following Table 3 in the X-ray



22 ° analysis by using Cu-[err], Table 3 5

- §pacing ([err]) Rel ative intensity | ndex of a pl ane 5.7
VS - . (001) 3.38 m
(020) 3.02 m (013) 10 2.78
S (121) 2.61 m
(004) 2.5 w (211) 2.15
w (220) 1.99 29 m
(015) 15 1.73 _ w : (231) 1.69
m (125), (040) wherein VS represents very strong,
S represents analysis ey rusing fuepresents internediately strong, and w 20
represents weak. The dawsonite does not substantially |ose the
wei ght at tenperatures of not hiF%ELre than 300[err]Cin the
t hernogravi metric anal ysis, and the of 1t is useful for preventing
the foamng at the tinme of kneading or nolding 25 the resin. The
carbonate ob the spatidy alAdm nuRdledies tietensiliydr oXhdexobf tdieplane
dawsonite-type crystalline structure has a half width of a peak of an
i ndex of a plane (011)_ of not smal l er than 0.4 degrees in the Cu- a
X-ray diffraction 30%ifrage, and exhibi & a resistivity ofO%bt |arger than
8000 [err].cmwhgm3gt is formed i ntem an aqueous slur(§20f a
concentration of 5% pysyei ght . x N the carbonat e(@h; he sodi um
al um num hydr oxi de used in the present invention, a |l ar%e hal f wi dth of
the 35 peakVof the i%dt& of a plane (01H neans that the(l2D)
2.61 , m (004)
2.5 w (211)
2.15 w (220)
1.99 m (015)
15 1.73 w {231)
1.69 m (125), (040)

wherein VS represents very strong, S represents
strong, m represents intermediately strong, and w
20 represents weak.

The dawsonite does not substantially lose the weight
at temperatures of not higher than 300°C in the
thermogravimetric analysis, and therefor it is useful for
preventing the foaming at the time of kneading or molding

25 the resin.

The carbonate of the sodium-aluminum composite
hydroxide of the dawsonite-type crystalline structure has
a half width of a peak of an index of a plane (01l) of not
smaller than 0.4 degrees in the Cu-@ X-ray diffraction

30 image, and exhibits a resistivity of not larger than 8000
Qecm when it is formed into an aqueous slurry of a
concentration of 5% by weight.

In the carbonate of the sodium aluminum hydroxide
used in the present invention, a large half width of the

35 peak of the index of a plane (011l) means that the



23 = crystalline size is small in the direction of b-axis (in t he

- direction of axis of the fiber). In the general dawsonite, bundles
of fine fibers having a very |large aspect ratio are entangl ed toget her
to 5 formcoarse filanentary ball-1ike secondary particles. In t he
above-nenti oned dawsonite, however, the fibrous structure is devel oped
very poorly, and the secondary particles that are forned are coagul ated
to a snall degree. 10 In connecblon with the formof the
particles, the dawsonite,in .general, ﬁlblt an oil -absorbi ng anmount of
as relatively great as from70 to 100 n1/100 g. However, t he dawsonite
preferably usegFystahing esan isverdilodn thexdikeesian of |bzassicy bilwy

anount of not sh&ldefeddidonh 4F Exid /oJEOQ}@ lFabegprl | er than 70 m /100 g.
Mor eover, the B, S Yusent.ra ig e onite is
Q%ess éﬁ ﬂél Fﬁéfo%%t% gﬁﬂ?}eg SP fIﬁEr%agéFgw

as small as 35% or Vher 655 dawsonirte 1s as hi gh
as from 40 to BReNg a very larges aEpecheraddei pEg ERERNYHR CeRgRihake to
particles 0f 2foireacsnmhalfidlamenuanyhpanaxildikeobetbaddansoant tsclegue ah t he

present inventyg, % {@c?vé fge‘}{éé@]é@%%grs%%%%” gl @r@%?r é}'?éoélbroxfg

generally, from m an particularly,  from 0.1 to 3 [err]m
as neasured bySER&ETHR LS EavRe Y VEEYaBPPERY . BRdt Ha@, segPria™absor bi ng
amount (JI'S K-pdPdicds futean Sd Ecatmelil Qriel £b8GullatadBEd sp=ad Xl ¢ surface
area of from 3(9 #)e 110 nerr]/g, and an apparent speci fic wei ght (steel
cyl i nder of fromO0.1 to 0.3-g/c Though not

necessari | ¥0 I|n1te 1 QTS ey witthe the f@é@b@ﬁa?BeoPa¥h%F%ﬁﬁhlﬁﬁ%ﬂlﬂﬂ num

hydr oxi de of tdsnan%hﬂadvsm@arémle iekhikdpanadohy -abgoabineg - mﬁnmnﬂﬂ
hydrat ed %%lelf?t&%datbxasugf& %C%b%gt m?ioéogg' UM S

of a car bonate of sing a sodi um car bonate an
| it hi um car bonB@e daWSQW%rﬁﬁqfﬁxiaaeraélSéﬁl &Flképle BRFEeRb b‘éV?ré"a’cﬁréd Wi th
t he 35 anor phoesghiibi s eard o lioetbrdrd ifrigp emoyatab&dnek usthanl et eian 40

15 ml/100 g but smaller than 70 ml/100 g. Moreover, the
volume concentration of pigment in the former dawsonite is
as small as 35% or less, whereas that of the latter
dawsonite is as high as from 40 to 50%.

It is further desired that the carbonate particles of

20 the sodium-aluminum hydroxide of the dawsonite-type of the
present invention has a volume-based median diameter (Dsg)
of, generally, from 0.1 to 10 pm and, particularly, from
0.1 to 3 um as measured by the laser scattered diffraction
method, an oil-absorbing amount (JIS K-5101) of from 50 to

25 110 ml/100 g, a BET specific surface area of from 30 to
110 m2/g, and an apparent specific weight (steel cylinder
method) of from 0.1 to 0.3 g/cm3.

Though not necessarily limited thereto only, the
carbonate of the sodium-aluminum hydroxide of the

30 dawsonite-type is prepared by the above-mentioned hydrated
alumina gel method by using a carbonate of sodium instead
of a carbonate of lithium.

By using a sodium carbonate and a lithium carbonate
in combination as an alkali salt to be reacted with the

35 amorphous or pseudo boehmite type hydrated alumina, there



24 I s obtained a carbonate of the al kali-al um num conposite

hydr oxi de conprising m xed crystals of LAHCS and dawsonit e.

The LAHCS and the dawsonite-type NAHCS can be 5 directly blended in the
chl orine-contai ning polynmer. In order to inprove surface
characteristics of the conposite salt, the surface may be treated in
advance with a surface treating agent in an anmount of not |arger than
10% by wei ght and, particularly, fromy} to 6% by weight, fromthe 10
st andpoi nt of inproving dispersion in the resin and i nproving |ight

transm ssi on propert the surface treatjng, agent, there can be
used a %’dﬁﬂ aof“ﬂh?“?ﬁ?eoéf the ghkal ?aT?J}H‘%’tﬂH-‘" {GIRRSHE or
zi rconi um h| ghwirdﬁdg/ comipd i sivigamigedp coystads no ACLAHAD awhp, fine

powdery anor phgus. siidLa or surfactant dependi ng upon the object.
In general, it 1Is esired to addtiillI hi gher fatt¥ acid or surfactant to
a reaction nother sotuth?HF ysonitesL ¥R NRHGE &% AS - al uni num

conposi t e hydrdiaeket Xy kﬂl&mi&tume tﬂ'ﬂeechrlemneatontammgi redlngrer. In _
These hydr ot al &dgs @ il hutacd kibiadlumiBuRs of c&{aoum B1ydr oxi de

can be used in S|nle Kind or 1n onbi nation_in an romo0.5
to 50 parts bySwtghtle sunface ggypRe §rﬁ?tﬁ€| yht adyantr & sugdace
above- nent i onetir%:hrgmmtt sin( An @moufb) ofr n6E) Jargelr (Ban 10% i gher

Fatty Acid Zi f\ﬁ& t, and, rcqﬂaquo tfbempieﬁsne%'@y% |, 'ftroh§~d88' red
to fur{@ bIe , %dltlon to the above-nmentjoned . ‘essenti al
conponent s+Y ( F§* %n t’f’?ré’é’lalgzﬁ’répﬁﬁséﬂn3bna%%rﬁe%‘fn A6m 5 to 70

parts by melgrimEMQqunulmghﬂznﬁam§m1531bnopr¢ﬁerby50 parts by wei ght per
the sum of 100 partgs bphe survﬁ&httr%fatﬁBS & anene@ﬁéréﬂéar( Ye QB)edor (B))
and (O . Addi tj on of theé%bo ment 1 one one{n makes 1.t
possible to ef??ﬁﬁi Vﬁﬁtpg s&i?ggrn% {5 5 SAEPRLGEY or .
or 21rcon1um, hlgher fatty acid, metal soap or resin acid
15 socap, fine powderv amorphous silica or surfactant
depending upon the object.

In general, it is desired to add a higher fatty acid
or a surfactant to a reaction mother solution containing a
carbonate of alkali-aluminum composite hydroxide to

20 execute the treatment with stirring.

These hydrotalcites or the salts of alkali-aluminum
composite hydroxide can be used in a single kind or in
combination in an amount of from 0.5 to 50 parts by weicht
per 100 parts by weight of the sum of the above-mentioned

25 components (A) {(or (D) or (E)) and (C).
{Higher Fatty Acid Zinc]

According to the present invention, it is desired to
further blend, in addition to the above-mentioned
essential components, (F) a higher fatty acid zinc in an

30 amount of from 5 to 70 parts by weight and, particularly,
from 10 to 50 parts by weight per the sum of 100 parts kv
weight of the components (A) (or (D) or (E)) and (C).
Addition of the above-mentioned component (F) makes it
possible to effectively prevent the initial coloring of a

35 warm color.



25 The fatty acid for forming a zinc salt will be an
~unsaturated fatty acid having 8 to 22 carbon atons, particularly, froms8
to 14 carbon atons and, nost desirably, from8 to 12 carbon atons, i.e.,
saturated 5 fatty acid such as octylic acid, capric acid, undecanoic

acid, lauroleic acid or nyristic acid, or unsaturated fatty acid such
as linderic acid, Tsuzuic acid, petroselinic acid, oleic acid, linoleic
acid, linolenic acid, and arachidonic,acid. It is also allowable to use
10 stearic acid, palmtic acid .or the Iike acid. Fromthe st andpoi nt of
preventing the zinc_burning, however, |t I,S desired to_use a | ower
fatty acid. Fron1tﬁgh%t%ﬁﬁﬁﬁn%ﬂlqﬁfor foxpipg) f¢ §in¢ (S3LE 6l B8 88 use a
saturated fattynsaturated fauty aerid keaviag 8 te 2Dstaxdemwi ragdmsThe fatty
acid may be 1%%%ﬁiﬁﬁff £} % 20/ 43 SUERoRSaLAROA Odostnd fal Ly

acid, or palm apt aC|d salts al so work

as a |l ubricant %E&Fablysﬁ%%FH &§hﬂ?a6?§b08eaHBWﬁalls 14 Saturategheng) - Type
Anti oxi di zi bg Bgeny]aid such d: adtglicesend, i oapni¢ axid unndecaopéc it is

desired tO adB&; iéh id il o@%y%@@\é?c”&@iaor&d BERRUatkd
conponents, G% a p eno éﬁe antlo | |Z|ng ggent I n, an anount of from

1 to 50 parts BytWe Ticyacid, TRamiie asish parts by wei ght
per 100 parts pqtmghtnnf a&ﬁd h@lsum atlﬁhelmnubermmcsld,A)ll(mrle@D): or (E))

deqr adat i op catesd By e a1, ! TECLEELAG SUPRRAY BB oS

anti oxi di zifg SbeRF %s%lq'orpatlﬁ‘&tlc aﬁrlgseﬁt thavthee cﬁ‘queherFEOE‘aﬁE‘Se used
any one of thosEaﬁmp@mnnnﬂﬁfpnaheﬂnmng thebeéphebatrniype mowsvexi, diizi hg agent
or steric Bhogy m%e@% R 2aikXbeial NorAGEne ARRGpoinc! BEM

t he bi sphenol A |s artlc referre %i enol-type

ant i oxi di zi ng SR ¥ﬂ1%ﬁa%ﬁ; sired, tg,4s6 aj ARbwrdrsthiiaty ssid.

[[err] - Keto- AcanldE}saterobeut aaqid Dkatostedesired. The fatty acid may be

15 a mixture of fatty acids such as coconut c¢il and fatty
acid, or palm oil and fatty acid.

These fatty acid salts alsc work as a lubricant and
should, desirably, be normal salts.
[Phenol-Type Antioxidizing Agent]

20 In the present invention, furthermore, it is desired
to use, in addition to the above-mentioned essential
components, (G) a phenol-type antioxidizing agent in an
amount of from 1 to 50 parts by weight and, particularly,
from 2 to 20 parts by weight per 100 parts by weight of

25 the sum of the components (A) (or (D) or (E)) and (C).
The antioxidizing agent is effective in suppressing the
degradation caused by the chain reaction.

As the phenocl-type antioxidizing agent used for the
present invention, there can be used any one of those

30 exemplified above, a bisphenol-type antioxidizing agent or
steric hindrance phenol-type antioxidizing agent. Among
them, the bisphenol A is particularly preferred.

These phenol-type antioxidizing agents can be used
alone or in combination.

35 [B-Keto-Acid Ester or B -Diketone]



26 According to the present invention, furthernore, t here can

he bl ended, in addition to the above-nentioned essential conponents,
(H-a [err]-keto-acid ester or a [err]- di ketone in an anount of from
0.5 to 30 parts by wight 5 and, particularly, from1l to 15 parts by

wei ght per 100 parts by weight of the sum of the conponents (A), (D) or
(E) and (C). The [err]-keto-acid ester or the [err]-diketone that is
bl ended works to inprove the heat stabili and the tendency of initial
coloring. 10 Exanpl es of .the [err]-Keto-acid ester or the

[err]-di ketone that can be used were descri bed above al ready and can be

used in one kind or®FRCEAERHLEN dthe RrEE ko 1BV Shbi el ki Hythermoreeonposi t e
Stabilizer] there cdhebedpasidd srabkiddiring agethe adbdwenenedentdls

i nvention can in_the form of Ro [ . or in the f or mpf
particles, as %ggﬁ%gg% kc%r?%%rfefr}%si’ng(}g%gn\t@% O—au%aﬁsttiec’,‘l 8% Bal be
produced by a R# °8?aﬁ%l%ﬂiqﬂfqﬂﬁlﬁﬁj rom Quehtas3 xRl &- WSiabs

granul ati ng5Sneehdd, paptigularlygr dimeratli g Bt padtsrioy areighitsioegr anol at i ng
met hod, rolled,20:grgpul,atdig Jetdied Qm 2MPhessh o Al tﬂﬁ@tg{fﬁwod- The

di ameter of the _particles can be arbitrarily adjuste epen g upon
the object. In(§engrdl (Clt iEheieBrkego-acidiester xr pde ifrélkrtanter is
from 50 [err] mthetSiambhemded woylar tticc imprbye thenhddt [sraldimitty 2ndm 25

The conposite shabibhdbfgy aseninifi diecabesagt invention can be bl ended
wi th a known bl endi ng agent for resi'ns, Such as coloring nmaterial,

i norgani ¢ 8P or gani Bxamples |eforthey B rrrarac i egfesit on e dhtdiHetanst
plasticizer, chbhatcag bgeamded annddetseribedagbore ahntady 3hdstcahi bezer,
flame-retardi ngs@ﬁeﬂﬂ ornd OLtd &Y St 39 & ﬂ?@h&tion «E@Sﬁvgo B Horadhindk .

I norgani c acid, perchlorate, ..., ultraviolet ray-absorbing agent, epoxy

conpound, ARPTRPatte SrhitliafFlt ne 1ike. [Basic Metal Salt of
| norgani ¢ Aci d] 35 The confpdmidie ateidllizdhty ageatbafithergiradsemal t of an

15 invention can be used in the form of a powder or in the

form of particles, as a one-pack stabilizing agent. The
particles can be produced by a known granulating method
such as extrusion-molded granulating method, spray
granulating method, rotary disk granulating method, rolled

20 granulating method or compression granulating method. The
diameter of the particles can be arbitrarily adjusted
depending upon the object. In general, it is desired,
that the particle diameter is from 50 um to 5 mm and,
particularly, from 70 pm to 2 mm.

25 The composite stabilizing agent of the present
invention can be blended with a known blending agent for
resins, such as coloring material, inorganic or organic
filler, antioxidizing agent, lubricating agent,
plasticizer, chelating agent, antibacterial agent, photo-

30 stabilizer, flame-retarding agent, shock-resisting agent,
basic metal salt of inorganic acid, perchlorate,
ultraviolet ray-absorbing agent, epoxy compound,
antistatic agent and the like.

[Basic Metal Salt of Inorganic Acid]
35 A basic metal salt is a basic metal salt of an



27 inorganic acid. As a preferred netal component, there can be

exenplified Li, Na, K, My, Ca, Sr, Ba, Zn, Ti, A, Zr or Sn. As an

i norganic acid, there can be exenplified phosphoric acid, phosphorous
acid, silicic acid, nitric 5 acid, nitrous acid, sulfuric acid, sulfurous
acid, boric acid or carbonic acid. Preferred exanpl es of
the salt of basic inorganic acid include Mg(OH)[err], Ca(OH)[err],

Al (OH)[err], Ba(OH)[err], MO CaQ O Aferr](err], Snderr],

3CaO Na[err] PO err], 5Ca0 NaHP( err], MO My[err](PJerr])[err], 10
3CaCCa[err](Pqerr])[err] CaO—l)[err Ca[err](Pqerr])[err]
Ba(OH) [ err] . Calep¥qarRq &qid) [ efs] 23pFeferred métal component,” there can

Sr(CH[err]. Sr]@@rae(xmla;re]d) [uarrNa BaO. B@[ eccai;l ($¥) 8a,] Wner mh, Al, 2Zx
3Ba(OH)[err].B 65.{]( b &L} ac & @%@z&&\bﬂﬂéh

2Zn0. Ba[err] (P err]) err ery

3Sn0. Sn[ er r] ( FEFRTIHITiG Feid., phOB P P r‘?‘fl PoifeaBlREEPH err],
3Ba(OH)[err§. Khetd,) PHE g ad‘sﬂg‘o MOPEQkecrdcid, sulsiMycOd) peid] . MgPH err ],
CaO CaPHJ err] (gac(ég@ ngrr] 15 Ba(OH)[err].CaPHJ err],

5Ca0Q. CaPHJ er rT Baﬁ%der r], Ba( OH) [ er r%.faPl—)]:q err], . .
3Ba( OH) [ er r] . BaPHO[ R 9 erngh e papls ﬁoofn% 71§ 02 R3SICAPBRCFERFTC
Tigerr]. Ti (PR BE rindlardd MoAIdHS k1 ] G 60H )| 2., ARLd OH) § PHER €9H)]3) [ MgP] , Cao,

3ZrO. Zr P err P rr O.cond=&

Ng(m)[e'f[ err]@g H%:S ]3001\153? grr] bb%; j (ﬁ;(go)z

3Ca0 Li [ er ?s| rydas @abzcé?ﬁw‘?:&#)rzr%% BGa) 2. A (OHT 3+ Gl (P04 2+ 3110
2Ca(OH)[err]. Céi:em{)]leS[rgr(Pd)ﬂzer BRO«Ba B, (f BBa {QH)26Bas (POy) 2,

5BaQ Ba[ err] S' 7y O'*)izﬁ%dé] ggﬁ&a %rzl Sm@gg{rphp@ﬁ §§Jl@.sm<po4>2,

B B
3%518_%([1([3;”] s? ’?)]rzr° | ePFAC %rr? éﬁg% f{@erw,rg]o-MgPHm

ZnQ. 3CasSi [ er r ] SMQC@I'stMQ@HOhsl @@deHOéQ( Gl (08 NQamtids) [err],

3Cal. Ca
3Bal. BaE er r g‘?)ri;ﬁga @X—I) er r] er'r C%%iggiﬁ(bh)%%gfgﬁ% SJerr],
3Ca0. K[ err] SO gai,z\nfﬁ 3} 25

2MyO. MgSq err]Tmmlammmmmmaemszmmﬂmr r PnCaIUHIy.|

3Ca0 Casq err | ga?b o, esibo. MERD,Cagebeea]sio,,
Ba(OH)[err].BaSQ err err err
© Aferr]Qerr]. AF?%TP}K%QBer PF? é??‘ 120x %ﬁ”ﬂ] Cg8tpQary SrO+Srsios,

MyO. My[ errPOBcﬁB&GJBéﬁﬂm Ea@ﬂBﬂHzS]LDLGG‘Hz]O Ba (OH) 2+BaSi0s,
SCa(OH[err]. I B’% Cora(BA ),k rh8i6], 2zno.znsio
3Ba(OCH)[err].Ba grdrs ZB lr2 err gg g’%r) err J ) 3
5Ba( OH) [ er r] . BAPRO (OH oMg H@@[ FPP)'F%W? 21
[L| Hcor1 Ierr] ]Ba;waemi 2 dﬂmegrsﬂzanefberBé (MO 2Ll Ber(ﬁlim[Nﬁzspaz o
Perchl orate b &hl apabemig6l ude perchloric
aci d i on- fl(r%t r(%)soﬁfdeacﬁ bt al’ci e(oagg D?&f ?Mgl ka%Jg %I um num :
conposi te Rydr 8¥eEeMgSas v\/\é@qo'&aspﬁt hPCRR Y3 opét(@ &M um perchl orat e,
magnesi um per cBtacat£s0£al30OMBrsSO,;, 3BaO+BaS0Oy, 3BaOe Caso3
Ba (CH),eBaS0s, TiO3¢Ti(S04)3, Alp03+¢Al;3(S04)3, Al(OH)2eMgSOq,
MgOeMg; (BOs) 2, CaOs (BOs)2, 5Ca(OH);+Casz(BOs)z, 3CalO«Ca(B0O2)2,
3Ba{0H),+Ba3z (BO,) 2, 3BaOe<BaBgHy, 5Ba (0OH);+Ba (BO3) 2, NaHCO;3,
30 Mg (¥CO3:)z, LiHCO;, BaCOs3;, MgCO3;, ZnCO3 and LipCOs.
[Perchlorate]

Examples of the perchlorate include perchloric acid
ion-introduced hydrotalcite and salt of alkali-aluminum
comcosite hydroxide, as well as lithium perchlorate,

35 sodium perchlorate, magnesium perchlorate, calcium



28 =~ perchlorate, bariumperchlorate and zinc perchlorate. It Is al so
allowable to use a conplex of a perchlorate and a pol yhydri c al cohol .
Preferred exanpl es of the polyhydric al cohol include diethylene glycol
nononet hyl ether, 5 triethylene glycol or propylene glycol nononethyl

et her. [U traviol et Ray-Absorbi ng Agent] Exanpl es of the

ul travi ol et ray-absorbi ng agent I ncl ude 2-hydroxybenzophenones such as
2, 4- di hydr oxybenzophenone, 2-hydroxy-4-mnmet hoxybenzophenone, 10 and
5, 5" - net hyl enebi s( 2- hydr oxy- 4- met hoxybenz Shenone) and
2-(2'-hydroxypheny|£ benzotriazol es such as 2-(2'- .

hydr oxy-5' - net RpFpRepyR e bttt RAgIcRlorats apddedRy-Bexchlorate. It
tert-butyl -5 - et Aysphebydbyalste Hoonnkenz eompaezal 6f 2-p&rchlorate and a

hydr oxy-5" -t er 99&?&%?@”3&()0%.”20@?%@5% %xgl%plg¥d5f)xﬂ/he lp%lyhydrlc

3,5 -dicunyl p enzotri azol

met hyl enebi s( 42 EPP°3)C}’§/‘F e Haimlens 9ﬂ¥cﬁﬂieﬁ8p°meth3[']Ep%5<}§F%rrpound]
Exanpl es of t herépohylenapplycbl rnd poepgiengl glgdol mengrethyloidther.
epoxyl at ed "”?ﬁﬁgrgbioléPQ%¥} fﬂ% bgntgo fatty acid ester of

epoxyl ated tall epoxylate tall ow | at ed castor oi

epoxy! at ed safflowe?‘x%‘F‘lP és of 4ihs ”&&r&VBGSL?F & eﬁ%i‘%]%&réﬂ 39siteed oil ,
tris(epoxypropyh¢ludecyahydfnxybéhddbheannnﬁ)sﬁcﬁ as 2epoxypropane,
bi sphenol - A di gliyg 393 ﬁéé%%phéﬁ%ﬁ@ nbLQMgkgaﬁxﬁﬂﬁeéh@ﬁ?ﬁéﬁ%bphenone,

dlcyclopentadlene I epoxi
3, 4- epoxycy¢l ofBRy -Hﬁ? %ﬁﬂﬁg&iﬂﬁﬂﬁ¥§¥8ﬁ¥“ 'm€§PB§¥9¢%EQPhen°qﬁ&ntlstatlc
Agent ] anahe K 21b¥ et oo taegsrit) amﬁzbhelanblesa$u6hag£nl sed 30 in

H‘Fné”eéfﬁe'rr”é%aexa —f e dRPl o) HhRBE HEEILY 2 (21 @%&holé”of -
the cationic t§pEL-PURYE FerRRRReEnyH) ne - §QFLPr°P§FF?"a¥J;/a%ﬁﬁ§Te ofaternary
ammoni um conpohpdrory+$ d+ teritasac twdipghemyl()bbehboseiatol e B5(Anipmiroxtywpe
such as Suhgongt?g'9&£Cuﬁ§fﬁheﬁyﬂf(%gﬂﬁﬁiriazole, and 2,2'-

methylenebis (4-tert-octyl-6-benzotriazolyl) phenol.

[Epoxy Compound]

Examples of the epoxy compound include epoxylated

soybean oil, epoxvlated linseed oil, epoxylated fish oil,

20 fatty acid ester of epoxylated tall oil, epoxylated tallow
0il, epoxylated castor oil, epoxylated safflower oil,
fatty acid butyl of epoxylated linseed oil,
tris(epoxypropyl) isocyanurate, 3-(2-xenoxy)-1,2-
epoxypropane, bisphencl-A diglycidyl ether,

25 wvinylcyclohexene diepoxide, dicyclopentadiene diepoxide,
and 3, 4-epoxycyclochexyl-~6-methylepoxycyclohexane
carboxylate.

[Antistatic Agent]
The lubricating agent and the antistatic agent used

3¢ in the present invention may generally be those used for
the polyolefin films. Preferred examples of the
antistatic agent include (a) those of the cationic type
such as primary amine salt, tertiary amine, quaternary
ammonium compound, pyridine derivative, (b) those of the

w
n

anionic type such as sulfonated oil, soap, sulfonated



29 ° ester oil, sulfonated am de oil, sulfuric esters salts of ol efin,
fatty alcohol sulfuric ester salts, alkylsulfuric ester salts, fatty
acid ethyl sulfonate salts, al kyl napht hal ene sul fonate salts,

al kyl benzene sulforate 5 salts, succinic ester sulfonate salts and
phosphoric acid ester salts, (c) those of the nonionic type such as
partial fatty acid ester of polyhydric al cohol, ethylene oxi de adduct of
fatty al cohol, ethyl ene oxide adduct of fatty aci d, ethylene oxide
adduct of fatty amno or fatty 10 acid affde ethylene oxi de adduct of

al kyl phenol , ethyl ene oxi de adduct of aIkyIn hthol , ethylene oxide
adduct of pestemloiflat tgulfonatest amige ﬁelyhﬁ%ikwltﬂ(ﬁﬁﬁﬂrs &fd=s oL

pol yethyl ene gbye@in, ang dyf)alldonoe emthglan@@eéersacl&s/,petlkylwmaac
carboxylic acid der|v |ve Q%y!gkg zgkhne %élf%&éﬁgq; In parti cul ar,

it is desired ?% %sei% t¥e e noni oni ¢ 2) an them to use
pol yoxyet hyl erebf¥dnaghthalans polienayreRdarry| & X&P%ﬂzene foya& d
ester thereof gsl1fat tdudasirm ecdstlerobulfpnetensalts griditghoshtiatikksthersi of

Monohydri c and hy.dr o] eLsHQJ &{&f ty acid
ester include ng %/%/acusc Atlté bﬁ)lt()%]e é?d%ﬁeﬁ%ﬁ; Jés a(aesgter

di butyl (n- pamtl,@ ) fafat acdd sebasi e aEPaylaY%’éwﬁlz@&%| (RSB -ene
octyl) glycerigxidd taddasit] cStfittypaitaroyt hethplene oxile ari®artatd,

pol yet vl ene ol yeal Jatdy A cBs! Bl oS aBglvelbvkene, dlucpl ol Ssasate

pol yet hyl ene ‘di ene
pol yet hyl eh@ aCl@I%Jeﬂe'ccﬁfé?ﬁflltef#eapﬁydécﬁéd‘ti?és? rallﬂbhghﬁ et ILFas
tall oil fattyoRrddl efhcﬁﬁéterof etlht@naaghehompnéanyreﬁ@wmde dicsdterof

1, 3-but ane di ol aC| [ 0] ol aric acid
di ester, propy¥ %ﬂ%l%f;éc%r 3tftctl es gr of! ﬁwgf’g&&‘? al&%%rl dﬁ&?
hydrogenated el brethyileng QLMC°1: anélyééthoégt@f %ﬁel N%ﬂ%@##c
acid, sperm acglénexs carbdiﬁﬂllaﬁ%c\dﬂxdeﬁifiaﬁﬂbé A6E, ibEszolhe haze wax,

oo o1 e T A7 45 SCaBEL SRSl db P 20
the nonionic type and, among them, to use
polyoxyethylenealkylamine, polyoxyethylenealkylamide or
fatty acid ester thereof or fatty acid ester of glycerim.
[Fatty Acid Esters of Monohydric. and Polyhydric Alcohols]

20 Examples of the fatty acid ester include n-butyl
stearate, hydrogenated rosin methyl ester, dibutyl(n-
butyl) sebacate, sebacic acid dioctyl (2-ethylhexyl, =n-
octyl) glycerin fatty acid ester, pentaerythritol
tetrastearate, polyethylene glycol fatty acid ester,

25 polyethylene glycol distearate, polyethylene glycol
dilaurate, polyethylene glycol dioleate, polyethylene
glycol coconut fatty acid diester, polyethylene glyccl
tall oil fatty acid diester, ethane diol montanic acid
diester, 1,3-butane diol montanic acid diester, diethylene

30 glycol stearic acid diester, propylene glycol fatty acid
diester, triglyceride wax, hydrogenated edible oil or fat,
glycerin ester of 12-hydroxystearic acid, sperm acetiwax,
montane wax, carnauba wax, bees wax, haze wax, monohvdric
fatty acid alcohol and saturated acid ester of fatty acid

35 (e.g., cured whale oil lauryl stearate, stearyl stearats),



30 ° lanolin, polyethylene wax, polypropyl ene wax, oxidized

- pol yet hyl ene wax, acid-nodified polyolefin wax, epoxy- nodi fi ed

pol yet hyl ene wax, and petrol eum wax. There can be further used those
containing a partial ester thereof. 5 Exanpl es of the hindered am ne
conpound i ncl ude 1,2, 2,6, 6-pentanet hyl - 4-pi peridyl stearate, 2,2,6,6-
tetranet hyl - 4- pi peri dyl benzoate, N-(2,2,6,6-tetranethyl - 4- pi peridyl)
dodecyl succinic acid imde, 1—[(3,5-d|-tert-
butyI-4-hydroxypheny|)propionyloxyethyl] 502 6, 6- 10

tetramet hyl - Elperld yl-(3,5-di-tert-butyl - hydroxyphenylg pr opi onat e,
bis(2,2,6, 6-te aaﬁ%mqulyethsﬂep'@ |W)P§ém&wlene wax, oxidized

Eg::ggi g g g bel?@ﬁﬂ§£aﬁe4wax, dﬁﬂﬁﬁmdaﬂfheﬁup@ngouefiﬁcaﬁﬁfxgpday; .
bi's(2, 2.6, 6t el PaNEE gg 1}"3{%&}%{193‘%‘“%?““ ) PERIBhChERC A BREVE A

t et r acar boxyl abe, fHﬁH %¥s%%? QPQFQ$ P E@rtlal ester thereof.

pi peridyl) - dl(trldeEthpbuéaﬂe ﬁﬁérhﬂﬁﬂdnégﬂaMMae compound incbuder to
further inprov | gCEric d,_ can,yb | ended
anor phous SI|I§é§ ? : é ﬁ%%%%ﬁ%#léﬁlﬂ% E§; %ge%QFE%1nun1s?l?cate
titani um white| etramgp & 4mi peRIsishak §929ﬁtﬁbom'dﬁlBhésﬁﬁﬁ?ér?%egmy%nnunt
of from 204t-pip@90DdPRY t Sodycwiksugidirdrd acialr timddlear Ly [ (Br Brali-te200 to

500 ts b th
parts yA\)NB%ng%F?eﬁ}é f’%r‘%e %1%1w%y11 -258Ms 06t he

conponent s ‘al n nposi ti on]
The chl ori A8- c5REEPRERBY bo R EUE lo%eFﬁe Uty ésent invention is
bl ended wi th thydfbﬁ?phéﬂﬁlﬁl¢t¢pﬁonatexﬂbmsnﬁ Ql%’@&tetwhmeth$ ihe

conmponent (A) %g)_{g?gg)a seb i tg]eecﬁcao(r%c%slst %—(t@trgﬁrﬁttﬂglfh”e crystalline

cal cium 30 sil yhydric a atlo of 20: 80
to 80:20), in ahpaﬁﬁéﬁi-)olpu?mwﬁ@ét@rmWalﬁf@ b}etra%?—g%t afa,

Eaa ticu: arly, béﬁmaﬁe’léhi/l) b-pipdsidyl Wahghine tetradrbotdrla€y, t he

(om0 1 t do10 45nes 2a8 Byt Bt e eilar o- ;Ci%[%ﬁﬁﬁr@i‘*%%@%yy‘ BR AR 0 o

by tetracarboxylate, and bis —pentamet v]-4-
piperidyl)-di(tridecyl) butane tetracarboxylate.

In order to further improve electric insulating
property, there can be blended amorphous silica, fired

20 kaolin, aluminum oxide, aluminum silicate, titanium white,
titanium phosphate or zirconium phosphate in an amount of
from 20 to 1000 parts by weight and, particularly, from
200 to 500 parts by weight per 100 parts by weight of the
sum of the components (A) to (F).

25 [Chlorine-Containing Polymer Composition]

The chlorine-containing polymer composition of the
present invention is blended with the fine crystalline
calcium silicate which is the component (A) (or (D) or
with the composite (E) of the fine crystalline calcium

30 silicate and a polyhydric alcohol of a weight ratio of
20:80 to 80:20), in an amount of from 0.2 to 10 parts by
weight and, particularly, from 0.5 to 5 parts by weight,
and with (C) the hydrotalcite or the alkali-aluminum
composite hydroxide in an amount of from 0.1 to 10 parts

35 by weight and, particularly, from 0.2 to 0.5 parts by



31 ~ weight per 100 parts by weight of the chlorine-containing

pol ynmer. Exanpl es of the chlorine-containing polynmer include

pol ymers such as pol yvinyl chloride, polyvinylidene 5 chloride,
chlorinated polyvinyl chloride, chlorinated pol yet hyl ene, chlori nated
pol ypr opyl ene, chl ori nated rubber, vinyl chloride/vinyl acetate

copol yner, vinyl chl ori de/ et hyl ene copol yner, vinyl chloride/propyl ene
copol yner, vinyl chloride/styrene copolymgy, vinyl 10 chloride/isobutylene
copol yrmer, vinyl chloride/vinyl.idene chlorlde copolyner vi nyl

chl oride/styrene/ mal ei c anhydride terc

chIor|de/styréﬁ%ﬁ%ﬂﬁ;ﬂ?ﬁn%qqIH?QﬁiJ Y HELI iﬁ%ltfle ﬁ?i%%%QﬁﬂQﬂﬁﬁiﬁqiﬁg
copol yner, chlposiymded vinyl/propylene 15 chloride copol yner, vinyl

chloride/vinyli denggy m@il Ord sy %llo@&ﬁteatcenksiﬁwgl wﬁfmexvurﬁélude
chloride/acrylic ester copolyner, vinyl ¢ orlg %egter copol yner,

vinyl chloridé? ik &elyvipgl, F oGt n@? %‘ﬁ’r%‘% rylonitrile
copol ymer, andcl2lorider neilox ipledsd picdewipylyechhoridel orhluiniateds t her eof

with a-ol efin polyaeis é&é?hcﬁrﬁld}@nﬁé%bWb%ll ropym@hapr&wéﬁrr&téwl ybut ene

or poly-3-net ﬁgq§tene or mnth ﬁple ? nd suc as_et_hyl qpeIV|nyI

acet ate copol ¥1c858 co%? Sor Y

a
copol ymer of mmmwmelem rc,qmdym@m, nVérlYit 9héﬁél@¢1épmméﬁnﬁ)noner
(e.g., anhydr €, afirfs] @il@i‘l@égst%éﬁleoabbblﬂ(ﬂer, virgflc.), or with

acryl onitrj adi / st copol y

ester/buta ¢ ut? i%é?%ﬁﬁ%ﬁ%}ﬁﬁ' Qﬁﬁgg§Pﬁ§¢ VFPXE Chforlde/Vlnylldene
est er/ but adi e@hm@mmr vizgl CthThéeséSEMremqm@l%ﬂgEnt of the
present invention d:8ide téggégglyﬁéf nytipgamal Iy stabilizing the

et o Son e oo e R e el 1021 chiBI9h8E, LLaaP, 20 oon P
For exanpl e, wiehoride Ghitadiene Ippodymeni chlpvipatedivinyMipndoydiener i de
resin, it 1§ chloride copolymer, vinyl chloride/vinylidene

chloride/vinyl acetate tercopolymer, vinyl

chloride/acrylic ester copolymer, vinyl chloride/maleic

ester copolymer, vinyl chloride/methacrylic ester

copolymer, vinyl chloride/acrylonitrile copolymer, and

20 internally plasticized polyvinyl chloride;blends thereof
with @ -olefin polymers such as polyethylene,
polypropylene, polybutene or poly-3-methylbutene, or with
polyolefins and such as ethylene/vinyl acetate copolymers
ethylene/propylene copolymer, etc., or with a copolymer of

25 polystyrene, acrylic resin or styrene and other monomer
(e.g., anhydrous maleic acid, butadiene, acrylonitrile,
etc.), or with acryvlonitrile/butadiene/styrene copolymer,
acrylic ester/butadiene/styrene copclymer, or methacrylic
ester/butadiene/stvrene copolymer.

30 The stabilizing agent of the present invention is
effective in thermally stabilizing the chlorine-containing
polymer. The kind of the stabilizing agent can be
selected depending upon the kind of the chlorine-
containing polymer. For example, when the chlorine-

35 containing polymer is a vinyl chloride resin, it is



32 desired that the conponent (C) is a hydrotalcite and when t he

chl orine-containing polyner is a chlorinated vinyl chloride resin, it
is desired that the conponent (C) is an al kal i -al um num conposite

hydr oxi de. 5 In the conposition of the present invention, it is
desired that (F) the higher fatty acid zinc is blended in an anmount of
from0.1 to 5.0 parts by wei ght and, particularly, from0.2 to 2.0
parts by weight per 100 parts by meig@b of the chlorine-containing

pol ymer, and 10 that (G the phenol-type antioxidizing agent is blended in
an amount of from0.01 to 5.0 parts b particularly, from

0.05 to 2.0 paPEEip§ m!é%‘%ttfb%rc%&?ne t d& té‘sb9 Wéﬁi’@%ajcﬁltt%@nd when
chl ori ne- cont akhénghpot imercorfeeiming poflgmeydist al chierimatediviayrodi fied
hydrotal cite, bhlb§1é§ ré@@dreﬁ:Eﬂ@@e@@&e@h%hgerEﬁedééﬁﬁéHéﬁ ordyhg

0 5 Snparts

[err]-keto-acid gsi bl ended i n % nt of 1 to 5.

by wei ght 2o ba?%?@iﬂ%ﬁli?mHQ§&ﬁth§ P10 parts by wei ght per
100 parts by wei ght Infthéecomaritieon oft &hei pgesentpbhwrmiorzo it is The
chl ori ne-cont aaasﬂge@oma@rmorm@sulb%roffat:lﬂ ac1dp£§x§c,er!|:[ ig1\eeiiels0Ancan be

bl ended wi th known_ bl endi ents chlo cp I ning polyners
according to a°" “"RW #Ek%dﬁ ?aﬁpPg ?&é& trﬁﬂ of the
pr esent i nPéﬁti@ml@Jalwbeflmne&j@d e 2h Oapprastbrlwwghﬂ wExn d80i ng 25

agent, filler, p&ptorbpovast ,oﬂ&ai&@hawmbycéhaamiﬂ@rpolymer, and

w9t na b1 ot | ARORSH ol et et S MR ol 15 SRR B
reform ng, etcanagvewt nef tixram Kndianto 5. ﬁe@ﬁpés Bp weight And,he
pl asticizer, tpgreic€alabey, usaebr@ro 23t @b tzyneparts pﬂ;@% e pe3lqlaoas
pht halic ester- Lype | ast] zerf RLC ester e Iast|C| zer or
pol yester -t ype® %s“t’?ltﬁ %ﬁ‘@ EP‘F&PF& 85?8?1:?&%’@%% YI§r; o When
chl ori ne- P?@ehwmtalnm it et zahgamophfhedi hydtmtchltqapre 35t is
plasticize{s agelalLyachts t 4Pe Sk LELRELonE ORI B flato-acid ester
is blended in an amount of from 0.0l to 5.0 parts by
weight and, particularly, from 0.03 to 1.0 parts by weight
per 100 parts by weight of the chlorine-containing
polymer.
20 The chlorine-containing polymer composition of the
present invention can be blended with known blending
agents for chlorine-containing polymers according to a
known method. For example, the composition of the present
invention can be blended with a plasticizer, lubricating
25 agent, filler, coloring agent, weatherability stabilizer,
aging-preventing agent, photo stabilizer, ultraviolet ray-
absorbing agent, antistatic agent, reinforcing agent,
resin or rubber for reforming, etc. according to a known
recipe.

()
o

As the plasticizer, there can be used an ester-type
plasticizer such as phthalic ester-type plasticizer or
adipic ester-type plasticizer, or polyester-type
plasticizer, phosphoric ester-type plasticizer, chlorine-
type plasticizer, tetrahydrophthalic acid-type
35 plasticizer, azelaic acid-type plasticizer, sebacic acid-



33 ° type plasticizer, stearic acid-type plasticizer, citric

acid-type plasticizer, trinellitic acid-type plasticizer, and
pyromellitic acid-type plasticizer. As the lubricating agent,
there are usually used (a) 5 the one of the hydrocarbon type, such as
fluidized, natural or synthetic paraffin, mcrowax, polyethylene wax,

or chlorinated pol yet hyl ene wax, (b) the one of the fatty acid type such
as stearic acid or lauric acid, (c) the ong of the fatty acid nonoam de
type or biam de type, such as 10 am de stearate, am de palmtate, am de

ol eate, am de esil ate,.nethyl enehi s stearoamd or et hyl enebi,s

st ear oani de, (Byp?hgiﬁﬁtélefﬁz?’ﬁ'e FHE G f5e 'Ggﬁeagf}i’)ﬁﬂﬁlzeg' LSt e,
cured castor okkidotypehylasteicizenl trimeddncsceacddetyde)plduticneenf t he
al cohol type, sHehpgsche1tLiNd A iPQYpeLbiakeaEYLeal cOhOl, (f) a metal soap
such as | ead st arﬁ%e r. cal ci.um stearatﬁ and 1g%) a nft;élture system
t her eof . St hBS shABLGaling A5 4ge APSTENRT S Wity pssd (@)

chl ori nat edSpokhet Apkené tomthydnanprbonr tawvgnppuchi3as t Hlwigliged.of chl ori ne,
mul t : . COWPOHgPhat:Mﬁélréﬁi Qy@tﬂi@&i@%a&)éffflingr ?\&breaéxneéd%}étguﬂteﬁe waﬁ, |

copol yneri za r . se chi e ylic ester y
nmet hacryl at e, §F ygggénﬁgg? a%c?lﬂeotrg%areﬂee%agcér3%%#?%?%? bou]ct\z,i‘xg eer%%%?yrene
resin, met hpFidetraer Shel A tRArdSe astigr enelpusia, agkdyi (8| the one
acr:]et ate/ et hyl en€ eRBOFyOEY &€Ed I’inorﬁamide tyﬁ&dbbebiélﬁji@e r@;ﬂi,ld:swhaggng :

t here can u -type A rdi g S . as oxi de,
hydr oxi de gr% s%g figesg%g%ﬁghn%@lﬁezip%cqgﬁitg‘tr?%'rr%'ﬁq gggeﬁ%ﬁ‘@e' V%fl num
silica or titaRPakpter mebeybenchis stesrosmideannnt ethyienehiwdr oxyst annate,

or zinc conpougdebleaf0fe, (dPftididgHe J¥e thur Eaceri eypd aal@d ad thicgimet al
w .be described by

hydr oxi de. S%EXAI\/%IQ;ESé _ The 1i n\(/)enté n,wl 0
way of the 6PF3 hg %?‘&l%@s@{ar?&l s °Fo Y%ﬁn%ngl’g’{c wever, the 35
invention is i moposkegrateit tell the Pugnpifeshendicohehetyre, such as
34 15 cetyl alcochol or stearyl alcohol, (f) a metal socap such as
lead stearate or calcium stearate, and (g) a mixture
system thereof.

As the shock-resisting agent, there can be used
chlorinated polvethylene containing, for example, 30 to

20 40% of chlorine, multi-component type resin obtained by
graft-polymerizing a copolymerizable rubber composed
chiefly of acrylic ester with methyl methacrylate, styrene
or acrylonitrile, acrylonitrile/butadiene/styrene resin,
methyl methacrylate/butadiene/styrene resin, or vinyl

25 acetate/ethylene copolymer resin.

As the flame-retarding agent, there can be used
halogen-type flame-retarding agent as well as oxide,
hydroxide or sulfide of antimony, zirconium, molybdenum,
aluminum, silica or titanium, or zinc borate, zinc

30 stannate, zinc hydroxystannate, or zinc compound thereof
of which the surface is treated with a metal hydroxide.
[EXAMPLES] .

The invention will now be described by way of the
following Working Examples to which only, however, the

35 invention is in no way limited. In Examples, measurements



were ‘taken in conpliance with the methods described bel ow. (1)

Eval uation of initial coloring. A piece of sheet was heated in the
Geer's oven at 190[err]C for 10 m nutes, and the col or tone was judged
by 5 eyes and was eval uated as foll ows: 1

Col orl ess Pal e yel | ow Yel | ow Red 10 (2)
CGeer's oven heat resistance. A knead- nol ded PVC sheet was heated
in an oven at 190[err]C and the time ggn mnutes) was nmeasured until it
was colored to evaluate its heat resistance. (3) Heat Stability

(HT). 15 Measur ed by the_ hydrogen _gch]oride-tr j ng_testi based
o' 2 Congo RecWRET HARSH Y GIBBTERFR HokhI FanEStHIdE desreBRagBdion. 2]
Vol ume resisti¥llyEvaluation octhémitiabecedersndgvity was neasured by using
2? iA‘DVAl\”_EST R8340 ahhi & 2R Ek%taw)ﬁg! hageeqf i@otg'_lé/-G_le_aetJ)rl’s( Qreﬁg!asg tgs'([j' Bg
at | ow tenperatyres. . conmposi tjon _shown in Tabl e s, kneaded by
aroll m |5r§j§at‘§1%<b‘{ &4 ]“&“ru&ressn%f‘au%éi, C%Q%rmgt%‘bef (55 PSSR BY1 de

sheet havi n§ acyves fandnwad cvisdsetefl asnfirhdews aken out 25 three days after
to observe and judge the col ored state. The degree of col oring of
t he sheet was evaluate%_ being.di5ided into the follow ng four stages.
0>1>2>3 white pi nk 30 (Synt hesi zi ng Exanpl e 1)
Concretely descri bedCoedhedss a Badehpalopw ¥gddvesi zi ngethe fine
crystalline calciumsilicate used in Exanpl es of the present invention.

498.8 G angof (3 Ge?rsjgrgyenog,‘e%t\r;'glegi%fza&g? (CaO content of 6% and 42.8
g of 35 an~active SIiTicic aclid powder having an average particle

35 size of 5 mMdrmrd-maldachEVedgbeati vas Realednitt ooven Rt

180°C and the time (in minutes) was measured until it was
colored to evaluate its heat resistance.
(3) Heat Stability (H.T).

15 Measured by the hydrogen chloride-trapping testing
based on a Congo Red method at 180°C in compliance with
JIS-K-6723.

(4) Volume resistivity.
The volume resistivity was measured by using
20 ADVANTEST R8340 while applying a voltage of 500 V.
(5) Aging testing at low temperatures.

A composition shown in Table 5 was kneaded by a roll
mill at 160°C for 5 minutes, and a soft vinyl chloride
sheet having a uniform thickness of 1 mm was taken out

25 three days after to cobserve and judge the coclored state.
The degree of coloring of the sheet was evaluated
being divided into the following four stages.
0>1>2>3
white pink
30 (Synthesizing Example 1)

Concretely described below is a method of
synthesizing the fine crystalline calcium silicate used in
Examples of the present invention. 498.8 Grams of a
slurry of a milk of lime (CaO content of 6%) and 42.8 g of

35 an active silicic acid powder having an average particle



and were ground and reacted for 54 hours to obtain a slurry having a pH
of 10. The slurry was filtered, washed wth water, dried at 110[err]C
and- was pulverized in a snall 5 sanple mll to obtain a fine powdery
calciumsilica conposite hydroxide (CSH 1). Its properties were as
shown in Table 4. Simlarly, furthernore, CSH 2 and CSH 3 were

synt hesi zed while changing the ratio of the active silicic acid to the
mlk of lime, so that the Ca/Si nolar rati3§s 10 of the fine powdery
calciumsilica conposite oxide were and 2.5. (Synt hesi s Exanpl e
2) Concretel y_descri bed belqw. i s t hod of ynt hesi zi ng a
ground mi xt ur eSoFeaCfi AEFHRAS WS e lfgr{?g}lﬁggnf"%?%%a?%“% PoMHidri c
al cohol used i anéxaepé eground @ind lreaptedelori h¥ehovuns.to obtain a285 G ans
of a slurry of s@uMkhmlﬁ @g%@ aont e@'he slugiywas ‘l.lft'.?er%djf wA2na! 'nve

silicic acid powder™ havin % article size
40 g of a 20 dY"b'éht‘ﬁ%??/’fhr‘H’cﬁd\ﬁé:rél nFr GH c@ﬁslﬂ‘t‘%"%’-”c@%rﬁrb apé"f“ﬁ%l
and were gréundamptiermill echb faktesih kodiset powdery ncalcium-didrirca havi ng a pH

of 10. The S'“EéMp&@?.té'lﬁy}cﬁ?&&déNa@Eﬁdl) Wcéhp m&g Wit Alasl Wokar rl C
and was pul veri, ze,g sma n'%l e %%1 %I ne. powdery
SlBoh T Hy At LHERBRFIEhS: deid RS by AFaP o

cal ciumsilica'®s
al cohol . 1ts peypthesezederhl las diaoghnon thebratio of tigy active 3 licic

36 acid to the milk of lime, so that the Ca/Si molar ratios
10 of the fine powdery calcium-silica composite oxide were
0.4 and 2.5.

(Synthesis Example 2)

Concretely described below is a method of

synthesizing a ground mixture of a fine crystalline
15 calcium silicate and a polyhydric alcohol used in Examples
of the present invention.

285 Grams of a slurry of a milk of lime {(CaO content
of 6%), 24.2 g of an active silicic acid powder having an
average particle size of 5 microns, and 40 g of a

20 dipentaerythritol were introduced into a ceramic pot mill,
and were ground and reacted for 54 hours to obtain a
slurry having a pH of 10. The slurry was filtered, washed
with water, dried at 110°C, and was pulverized in a small
sample mill to obtain a fine powdery calcium-silica

25 composite hydroxide (CASH) coated with the polyhydric
alcohol. 1Its properties were as shown in Table 4.

30

35



Tabl e 4 CSH 1 CSH- 2 CSH 3 CASH Xonotlite

5 1g loss (1000[err] Q) 13.54 12.71 13. 68 63. 41

2.5 CaO (% by w.) 37.35 23. 57 60. 17 15. 41 47.1 10
Sigerr] (% by wt.) 48. 95 69. 48 25. 97 20. 69 50. 4

Ca/Si 15 mol ar ratio 0.8 0.4 2.5 0.8 1.0

| ndex of | am nati on asymretry 1.96 1.90 1.89 1.96
1.20 20 Q | - absor bi ng anount g (M /100 g) 110 128

90 - 148 25 Aver age partl cle dianeter ([err]m _
4 4.3 4.5 - 6 Por ous vol une 30 (m/9g)
3.10 - (E%ﬁ#é?eéltoS Conpar ative Exanples 1
to 3) The foI | ow ng conposition was kneaded using a kneadi ng

roll heated at 160[err]C for pgmiAut egghoaprepges a Ipdheety PRE1AGA

t hi ckness of about 1 mnm Test pieces were

5 Ig loss

{1000°C) 13.54 12.71 13.68 63.41 2.5

Ca0

{% by wt.) 37.35 23.57 . 60.17 15.41 47.1
10 ’

Si0,

(% by wt.) 48.95 69.48 25.97 20.69 50.4

Ca/Si
15 molar ratio 0.8 0.4 2.5 0.8 1.0

Index of

lamination

asymmetry 1.96 1.90 1.89 1.96 1.20
20

Oil-absorbing

amount

{(ml/100 g) 110 128 20 - 148

25 Average
particle
diameter (um) 4 4.3 4.5 - 6.7

Porous volume
30 (ml/g) 3.10 - - - -

(Examples 1 to 5, Comparative Examples 1 to 3)
The following composition was kneaded using a
kneading roll heated at 160°C for 5 minutes to prepare a
35 sheet having 'a thickness of about 1 mm. Test pieces were



37 - prepared fromthe sheet and were nmeasured for their heat

resistance in the Geer's oven, heat stability, and aging at | ow
tenperatures. The results were as shown in Table 5. 5 (Blending for
Soft Pol yners) Nunber of parts bl ended
PVC (TK- 1300, produced by Shi n- Et su Kagaku Kogyo Co.) 100
DINP (plasticizer): Diiso- 10 nonyl phthal ate 50
Zinc stearate 370. 5 [err]-Diketone

0.1 Phenol -type anti oxi di zi ng agent :

0.1 15 Sanple Tabl e .5 Exanples 6 to
12, Conpar at i VRYERGHST ebrom (thigysheet and were PﬁFFBﬁFﬁgfeﬁnﬁé§+¥i Sas

kneaded usi ng mesistameadimgtheoldedreat event, bé@testpBilotys andiudging o
prepare a speeb heam;gt%rd&@_r@sd.et a0 A iRLCKREES a5 TEALWR £ OFapRL € 20

prepared from {he sheet were neasured for their heat resi stance in
the Ceer's oven; heat stability, and aging at | ow tenperatures. The
results wer& a¢$Biéonding nfdialdeft Polmers) (Bl ending for Hard Pol ynmers) 25
Nunber of parts bl ended PVC (TK- 1300, pieadeedolYparts Pienddsu Kagaku
Kogyo Co.) inc, stearate
1.0 [err] -Byﬁefrglﬁél}(%)' prodidss By 0.1 30 Fatty acid
ester-type waxShin-Etsu Kagaku Kpdgyo Co.Phenol -type aniPOxi di zi ng agent
0.1 Sanpl epINP (plasticizer): Diiso- : Table 6 35
10 nonyl phthalate 50
Zinc stearate 0.5
B -Diketone 0.1
Phenol-type antioxidizing
agent 0.1
15 gample Table 5

(Examples 6 to 12, Comparative Examples 4 to 6)
The following composition was kneaded using a
kneading roll heated at 160°C for 5 minutes to prepare a
sheet having a predetermined thickness. . Test pieces were
20 prepared from the sheet and were measured for their heat
resistance in the Geer’s oven, heat stability, and aging
at low temperatures. The results were as shown in Table

6.
(Blending for Hard Polymers)
25 Number of parts blended
PVC (TK-1300, produced by
Shin-Etsu Kagaku Kogyo Co.) 100
Zinc stearate 1.0
B -Diketone 0.1
30 Fatty acid ester-type wax 0.5
Phenol-type antioxidizing
agent 0.1
Sample Table 6

35



38 [érr]

40 (Exanples 13 t
fol{ow ng conposition
150[err]C for 7 mnute
nm Test pieces were
initial coloring, heat
and volunme resistivity.
(Bl ending) 10

Pol yvinyl chloride res
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39 [Jerr]
o 17, Conparative Exanples 7 and 8) The
was kneaded using a kneadi ng roll heated at
S to prepare a sheet having a thickness of 0.5
5 prepared fromthe sheet and were nmeasured for their
resistance in the Geer's oven, heat stability,
The results wer e %F shown in Table 7. -
Parts by wei ght
I n (polynerlzatlon degree = 1050) 100
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Di oct'yl phthal ate 50 Sanpl e

Table 7 15 Table 7

Exanpl es Conp. Exanpl es 13 14 15 16
17 7 8 20 Al kam zer 4 1.4 0.6 1.4 1.4 1.4 2.0
CSH 1 0.6 1.4 0.6 0.6 0.6 2.0 Zinc stearate
0.4 0.4 0.4 Bi sphenol A 0.1 0.1 25

Di benzoyl net hane 36§. 05 Initial coloring 3

3 1 1 1 4 4 Geer's oven heat resi stance (mn)
100 100 100 100 100 100 140 Heat stability 30 (mn)

87 52 134 Q7 206 82 o 3ln .~ Volune resisti \Atcy m m hx 1013
[err]-cm Y @ 42 8.91 T79 5.83 5¢,03° 3710 10T 48 14 (Exanples 18 to
20, Compar aé ve Exanples 9 to 12) 35 The fol |l ow ng conposition was
kneaded usi ff 41

kneadi ng rol¥ h&ted at 150[“&rr]‘€: foff 7hinwes danpsepad e d ™ “sheet
having a thixxknes$ of 0.5 mft TeSt 9pPecés were prepafed from the sheet
and were nmedasured for their initial coloring, heat resistance in the
Geer's ovend héat 5 stakility, and. Mol e re5| stl VI Ly, .Ihe fasuhts were as
shown in Tatd §1 & (BEendi’ng)m s o o B

Parts by weigh Pol yvinyl chloride resin 10 (polynerization degree =

1050) 100 Di octyl phthal ate .
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Zinc stearate 0.4 Bi sphenol A

0.1 D benzoyl net hane 0.1 15 Al kam zer 4

2.0 Sanpl e Table 8

Tabl e 8 20 Exanpl es Conp. Exanpl es

18 19 20 9 10 11 12 CSH 1 0.3 0.5
1.0 Xonotlite 0.5 25 CSH- 2

0.5 CSH- 3 0.5

Initial coloring 1 1 1 2 A0 1 3 Geer's oven
heat resi stance (mn) 140 160 180< 100 100 140 140 30 . Heat
stability (Examples 13 to 17, Cop@@raBi%e BE8mpPéd 7 268 8)275 268

gbzung QGSiZ%iVity The £d21ikey [(RiMpbsiBion was kﬂeédeé“&%i%%;% 1.5 2.0

(Exanpl es 21 t'oreAding rall hepted afnled " F3fgRg7 1Bjnutes to PrERareqp) owi ng
conposi ti on wash&eeadtedingianglbcknesineddiong mol | Test quliedesi 5@rerr ] C for 7

mnutes to PrepaEsafed froil@ele RMUAT aRdl DeEkNRESsQFed- RoMBhelgSt Pi eces
were 5 preparged. fr éqt;[e sheet .and were neasured for their heat
r

resi stance in the" W REFC SESBRCRRGS IRJDOIGRRF 'S oVEDsi BERbi ty.
The resul ts weskakisl showarnd vidbine FesistiyBkgndiTige results were as
shown in Table 7.

(BRlending) .
10 Parts by weight
Polyvinyl chloride resin
(polymerization degree = 1050) 100
Dioctyl phthalate 50
Sample Table 7
15
Table 7
Examples Com, EX les
13 _14 _15 16 17 7 8
20
Alkamizer 4 1.4 0.6 1.4 1.4 1.4 2.0
CSH-1 0.6 1.4 0.6 0.6 0.6 2.0
Zinc stearate 0.4 0.4 0.4
Bisphenol A 0.1 0.1
25 Dibenzoylmethane 0.05
Initial coloring 3 3 1 1 1 4 4

Geer'’'s oven heat
resistance (min) 100 100 100 100 100 100 140
Heat stability

30 (min) 87 52 134 197 206 82 31
Volume resistivity
(x 1013 Q-cm) 6.42 8.91 7.70 5.83 5.03 3.10 10.48

(Examples 18 to 20, Comparative Examples 9 to 12)
35 The following composition was kneaded using a



Parts by weight 10 Polyvinyl chloride resin (pol ynerization degree =

1.050) 100 D octyl phthal ate 50
Zinc stearate 0.4 Bi sphenol A

0.1 15 Di benzoyl net hane 0.1 CSH- 1

0.5 Sampl e Table 9

Table 9 20 Exanpl es Conmp. Ex.
21 22 23 24 25 13 14 Al kam zer-4 1.0 2.0
3.0 25 Al kanizer-1 _ 41 2.0 DHT- 4

2.0 Cal ci um stearate 1.0

Ceer's oven hdateading esildt dmea¢efnin) 150°C160r 160indilGx< th2@repdde a 10

20 30 Heat Stéﬂgéﬂtﬁéving %Uk@hckness of 0.5 mm278Te§g“£ié@%§ wesd 337
11 30 Vol une Qf%%?thl .2 4.6 4.7

t (x 1013 Jerr]-c 4
5.3 5.0 0 Prevarsd byom Ghel shegt. ZFlézY’ﬁEérFB%%?‘i"gF R fhgicite
(produced by initial coloring, heat resistance in the Geer’43oven, heat

Kyowa Kagakg kKoo Gdy, and VoTlmé rBxdseial€)! e fHd qdueAd byelyoya Kagaku

Kogyo Co.) *Al kam'zer-1: Hydrotalcite (produced by Kyowa Kagaku
Kogyo Co.) 5 SBowngEmfable 8 o 29, Comparative Exanples 15 and 16)
(Blending)

Parts by weight
Polyvinyl chloride resin

10 (polymerization degree = 1050) 100
Dioctyl phthalate 50
Zinc stearate 0.4
Bisphenol A 0.1
Dibenzoylmethane 0.1
15 Alkamizer 4 2.0
Sample Table 8
Table 8
20 Exanples Comp. Examples

CSH-1 0.3 0.5 1.0
Xonotlite 0.5
25 CSH-2 0.5
CSH-3 0.5
Initial coloring 1 1 1 2 2 1 3
Geer's oven heat
resistance (min) 140 160 180< 100 100 140 140
30 Heat stability
(min) 299 312 350 264 265 275 268
Volume resistivity
{(x 1013 Q-cm) 4.1 4.6 6.0 1.5 2.0 3.4 2.4

35



The fol |l owi ng conposition was kneaded using a kneadi ng roll heated at

150[err]C for 7 mnutes to prepare a sheet having a thickness of 0.5
nm - Test pieces were 10 prepared fromthe sheet and were neasured for their
heat resistance in the CGeer's oven, heat stability, and vol une
resistivity. The results were as shown in Table 10. ( Bl endi ng)

Parts by weight 15 Pol yvinyl chloride resin (pol ynmeri zation degree =
1050) 100 Di octyl phthalate42 50
Zinc stearate : 0.8 Bi sphenol A

0.1 20 Di benzoyl net hane 0.1 Al kam zer 4
0.5 Sanpl e(Examples 21 to 25, Comparative Exgmpies {3 andpd4d) 30
35 The following composition was Mfeaded using a

Tabl e 10

kneading roll heated at 150°C for 7 minutes to prepare a
sheet having a thickness of 0.5 mm. Test pieces were

5 prepared from the sheet and were measured for their heat
resistance in the Geer's oven, heat stability, and volume
resistivity. The results were as shown in Table 9.

{Blending)
. ' Parts by weight
10 Polyvinyl chloride resin
{polymerization degree = 1050) 100
Dioctyl phthalate _ 50
Zinc stearate 0.4
Bisphenol A 0.1
15 Dibenzoylmethane 0.1
CSH-1 0.5
Sample Table 9
Table 9
20
Examples omp. Ex.
21 _22 23 24 _25 13 14
Alkamizer-4 1.0 2.0 3.0
25 Alkamizer-1 2.0
DHT-4 2.0
Calcium stearate 1.0
Geer's oven heat
resistance (min) 100 160 180< 120 140 10 20
30 Heat stability
(rain) 278 312 493 330 337 11 30
Volume resistivity
(x 1013 Q-cm) 4.2 4.6 4.7 5.3 5.0 0.3 1.2

35 *Alkamizer-4: Zinc-modified hydrotalcite {produced by



Exanpl es Conp. Ex. 26 27 28

- 29 15 16 5 CASH 1.5 3.0 CSH- 1+Di - P
(1:1) 1.5 3.0 CSH-2+Di -P (1:1)
1.5 CSH-3+Di -P (1:1) 1.5 10
CGeer's oven heat 160- resi stance (mn) 140 180 120
180 100 100 Heat stability (mn) 192 286
158 238 122 120 Vol une resisti VI ty 15 (x 10[err] [err]-cm
6.3 6.9 6.2 6.7 4.5 4.0 3 *CSHL to 3+Di-P: Sinmple m xture
of CSH1 to 3 and d| pentaerythritol 20 (Exanples 30

to 32, Conparative Exanpl e 1Ryowa KagakuTHegdbpeatperythritol of Synthesis

Exanple 2 was »purLgpl ageg t a&}éﬁ&: dyfine
powdery cal ci ugﬁg lica co %?sla}l%mgar(? glhgggz I:;!'%nK%E"ycoat %%Gg; ES
pol yhydric al coRor@™EFRrT sadgitg (BRPGUFSE Y (BS{OWEr KegRkNesi s

Exanpl e 2 was repl aced by KQQypeﬁ:Daerythrl tol adipate to obt ain
dry-ground gnd m xed fine povvdery calciumsilica conposite particles
(CASH- S) cgg%ed ﬁ%t t%flghe | yhydri c al,cohal The follow ng
conposi ti on was KASaded i"ﬁb 36OMRAERALNG Frrrelrmtey a3l 150 err]C for 7
m nutes to prepare Bhe foklnwsinchavimpgsatibhckassknedddd] Jisimg dest pi eces
wer e pr epakﬁéaéh@@‘ tdel sriyaecteaaa@ #E0ECTESS Y eﬂlﬁl&!eé e br@;sa&e a

resistance int er's oven, at stag gy, and_vol une esistivity.
The results weP e%E FOWE i%h t‘h’i‘l?l eg§, 0350 Test pleces were
45 (Bﬂ@ndpng@ared Erom the sheet and were measured for their heat

resistance in the Geer'’s oven, heat stability, and volume
resistivity. The results were as shown in Table 10.
{Blending)

Parts by weight
15 Polyvinyl chloride resin

(polymerization degree = 1050) 100
Dioctyl phthalate 50
Zinc stearate 0.8
Bisphenol A 0.1
20 Dibenzoylmethane 0.1
Alkamizer 4 0.5
Sample Table 10

25

30

35



Parts by wei ght Pol yvinyl chloride resin (pol ynerizati on degree

35

sheet having a thickness of 0.5 mm. Test pieces were
prepared from the sheet and were measured for their heat
resistance in the Geer’s oven, heat stability, and volume
resistivity. The results were as shown in Table 11.

- 1050) 100 5 D octyl phthalate . 50
Zinc stearate 0.5 Bi sphenol A
0.1 D benzoyl net hane 0.01 Al kam zer 4
1.0 10 Sanple Table 11
Table 11 Exanpl es Conmp. Ex. 15
30 31 32 17 CASH 1.0
CASH M 1.0 éAsHs
1.0 20 Geer's oven heat resi stance (mn) 140 140 140
40 Heat stability (nfaple 10 220 205 213
86 Vol une resistivity 25 (x 10[err] [err]-cm 5.2
8.7 5.1 5.0 (Exanpl es 33 t0_ 36, Conparative Exanple 18)
The foll ow ng conposition was knea 1 : ng: : ed at
150[err]C for 7 mnutes to prepare—_36_ _2hecet_28vi n@A thidbnessléf 0.5
mm Test piBces were prepared fromthe sheet and were neasured for
t heir heat &R lstance in the Geir's o¥$§, heat stability, and vol une
resistivity. The'tesults were as sh ™R in ble 12. 35
CSH-1+Di-P (1:1) 1.5 3.0
CSH-2+Di-P (1:1) 1.5
CSH-3+Di-P {1:1) p 1.5
10 Geer’s oven heat 160~
resistance (min) 140 180 120 180 100 100
Heat stability .
(min) 192 286 158 238 122 120
Volume resistivity
15 (x 1013 Q-cm) 6.3 6.9 6.2 6.7 4.5 4.0
*CSH1 to 3+Di-P: Simple mixture of CSH1 to 3 and
dipentaerythritol
20 (Examples 30 to 32, Comparative Example 17)

The dipentaerythritol of Synthesis Example 2 was
replaced by mannitol to obtain dry-ground and mixed fine
powdery calcium-silica composite particles (CASH-M) coated
with the polyhydric alcohol. Similarly, the

25 dipentaerythritol of Synthesis Example 2 was replaced by
dipentaerythritol adipate to obtain dry-ground and mixed
fine powdery calcium-silica composite particles (CASH-S)
coated with the polvhydric alcohol.

The following composition was kneaded using a

30 kneading roll heated at 150°C for 7 minutes to prepare a



46 (Bl ending) Parts by wei ght

Ghlorinated vinyl chloride resin (chlorine content of 67%

1000 5 Dioctyl phthal ate 50 Zinc stearate

0.4 Bi sphenol A 0.1 D benzoyl net hane
0. 05 Sampl e Table 12 10

Tabl e 12 Exanpl es Conmp. Ex.

33 34 35 36 18 15 CASH 1.0 1.0 1.0
0.6 2.0 Al kani zer-4 . 450 1.4 :

M zukal ac 1.0 Dawsoni t e

1.0 20 CGeer (Blendimdieat 140~ resi stance (mn)
140 160 160 80 60 Heat stabipiis by weilghch)

102 105 Qg 1 100 8% Vol une reS|st|V|ty 25 (x 10[err]
[err]-cm yoipyl cjgoridesrgsing g 4.5 *M zukal ac:

car bonat e of I(m¢ﬁymﬁnﬂzgﬁi@@nﬂegmpeSFtéOSO) hydr oxild® (produced by

M zusawa Kagakpi Ka9y10 dethhla *Dawsoni te: carbonat gpf sodi um al um num
conposite 30 hydr oxi de (pr oduced by M zusawa Kagaky Kogyo Co.)
According to tFEPprE&aT@tevention, a fine crystal %/ cal cium silicate

havi ng a partiBigrlrenol Aconposition and X-ray diffractitod i mage is sel ected
out of 35 the sal&iidpinidinaale, and is used in conbinatg @y with an

Alkamizer 4 , 1.0
10 Sample Table 11
Table 11
Examples omp. Ex.
15 30 31 _32 A7
CASH 1.0
CASH-M 1.0
CASH-S 1.0
20 Geer’s oven heat
resistance (min) 140 140 140 40
Heat stability
(min) 220 205 213 86
Volume resistivity
25 (x 1013 Q-cm) 5.2 8.7 5.1 5.0

(Examples 33 to 36, Comparative Example 18)

The following composition was kneaded using a
30 kneading roll heated at 150°C for 7 minutes to prepare a
sheet having a thickness of 0.5 mm. Test pieces were
prepared from the sheet and were measured for their heat
resistance in the Geer’s oven, heat stability, and volume
resistivity. The results were as shown in Table 12.
35



47 | socyanur ate conpound and/or a hydrotalcite or an al kali -
al um num conposite hydroxide, in order to obtain a chl ori ne-cont ai ni ng

pol-ymer conposition having markedly i nproved heat stability, markedly
i nproved resistance 5 against the aging at | ow tenperatures, excellent
electrically insulating property and inproved initial col ori ng.

When a conposite is forned fromthe fine crystalline calciumsilicate
and a pol yhydric alcohol, and is used in %g conbi nation with the
I socyanur at e conpound and/ or the hydrotal cite or the al kali-al um num

conposi te hydroxide, it is allowed to further inprove the heat
stability and {Blendingdevent the initial coloring. 15 20 25
30 35

Parts by weight
Chlorinated vinyl chloride resin

(chlorine content of 67%) 100
5 Dioctyl phthalate 50
Zinc stearate 0.4
Bisphenol A 0.1
Dibenzoylmethane 0.05
Sample . ' Table 12
10
Table 12
Examples Comp. Ex.
33 34 _35 _36 18
15
CASH 1.0 1.0 1.0 0.6 2.0
Alkamizer-4 1.0 1.4
Mizukalac 1.0
Dawsonite 1.0
20 Geer’'s oven heat 140~
resistance (min) 140 160 160 80 60
Heat stability
{min) 102 105 93 100 85
Volume resistivity
25 (x 1013 Q-cm) 24.1 26.1 5.0 8.5 4.5

*Mizukalac: carbonate of lithium-aluminum composite

hydroxide (produced by Mizusawa Kagaku Kogyo Co.)

*Dawsonite: carbonate of sodium-aluminum composite
30 hydroxide (produced by Mizusawa Kagaku Kogyo Co.)

According to the present invention, a fine
crystalline calcium silicate having a particular
composition and X-ray diffraction image is selected out of

35 the calcium silicate, and is used in combination with an



48 CLAI MS: 1. A stabilizer for chlorine-containing polyners

conprising (A) a fine crystalline calciumsilicate having 5 a chem cal

conposition expressed by the foll ow ng general formula (1),

CaO xSiderr].nHerr]O oo (D) 10 wherein x is a nunber of not

smal l er than 0.5, and nis a nunber of not |arger than 2.5

and having an X-ray diffraction inmage in the spacing of from3.01 to

3.08 angstrons, in the spacing of fron12.7§ to 2.82 angstrons and in

the spacing of from1.81 to 1.84 15 angstr4 ms, and (B) an isocyanurate

conmpound, the fine crystalline calciumsilicate (A) and the

i socyanur ate isogmmuate (@mposindgacdieai aedydropalei ghitor an ;ldalfirom

g:o 95 to 99.8: Oaﬁimint%m compo%itt/él ih_ya%k&lae_r, iﬁrplgaéia{i:@ﬁo]@@mia{ﬂ ng pﬁl yimer s
conpri sing ine crystalline calciumsiljica avin chem ca

conposi tion ex%ﬁeosxgierbe 57 qﬁ%n’rlgﬁl _\?mixréleﬁeﬁg'?%?sfl:lo?g?%*nag .?%Jfkedaly

CaO xSi ( err] . Hprevgdheat stapijlipy, markedly.hepepyed Feskstanaser of not

smdal Iher_ t has Oagairaélg_r%l}e aging @t So¥ Befperachirass éﬁé@EIeﬂﬂ?an 2.35,01

an avi ng an X% s i [ e_in S i . fr.om.3. to

3.08 angstr om%&él?\gﬁﬁéealslagg'ﬁlﬁ%qgft r{ggo%r?%gggogsé g‘%%’%‘f“éen%sjtr%lotrrlsaland in the

spaci ng of frofRloming.o 1.84 angstrons, (B) an isocyanurate conpound,

and (Q) a hydr aitedrCid @otipoai tal Kal Foehedl BYEkCERPOBine . clyiftalline

I socyanurate qggﬂgﬂﬂ%l4f§iég%en%nﬁagep8ﬁ§ﬁ§a£igtafcgﬁ$9htand is used in

10 combination with the isocyanurate compound and/or the

hydrotalcite or the alkali-aluminum composite hydroxide,
it is allowed to further improve the heat stability and to
prevent the initial coloring.

i5

20

25

30

35



ratio of from0.5 to 50 per 100 parts by weight of the sum 35 of the

eonponents (A) and (C). 49

3. A stabilizer for chlorine-containing polyners according to claim1,
wherein the isocyanurate conpound (B) is a tris(hydroxyal kyl)

| socyanul at e. 4. A stabilizer for chlorine-containing polyners 5
according to claim2, wherein the isocyanurate conpound (B) is a
tris(hydroxyal kyl) isocyanul ate. A stabilizer for

chl ori ne-contai ni ng pol yners conprisiﬁg (D) a fine crystalline calcium
silicate having a chem cal conposition expressed by the follow ng
fomNalO(ﬂLJmL CaO. xSigerr].nHerr]O oo (2)
wherein x is a nunber of from0.5 to 2.0, and 15 n is a nunber of not

| arger than 2.5, an ra |ffr ction t he _spaci ng

of 2% rom 3 01 14+ GeohRpieiaRe, TPk theC it A e ypeEs Pl 2%,
angstrons and qqmﬁrﬁélslﬁadﬁrhgaoflﬁ?omsBéllbnq galcium giddcagms hayhag(C) a
hydrot al ci 1% @& chefdlcalotoapoali kabh- eXBrakusd nwn trdmasl icwigdgenedal at a

wei ght ratio q;_fo (1 0.5:99.5 to 99:1. 6. A stabilizer for
chl ori ne- contalnlng polyhers according to claiml1, wherein the fine
crystalline calcium silicate (A is a conposite (E) thereof containing
the 25 fine crystalline cal ci ggoskbiogdeH 0 anrd.a(ppl yhydric al cohol
at a weight ratio of from 20:80 to 80:20. 7. A stabilizer for

chl orine-contai ni ng_pol yners according to claim1, wherein the fine

crystal |l iné® caMbierRisi K dgt @ pArbREsCANNPRIWRbIET dhamled adPfetry 30
(I's) as defined byn He BohuewergoEontul Batger than 2.5,

and having an X-ray diffraction image in the spacing of
from 3.01 to 3.08 angstroms, in the spacing of from 2.78
to 2.82 angstroms and in the spacing of from 1.81 to 1.84
15 angstroms, and (B) an isocyanurate compound, the fine
crystalline calcium silicate (A) and the isocyanurate
compound (B} being contained at a weight ratio of from
5:95 to 99.8:0.2.
2. A stabilizer for chlorine-containing polvmers
20 comprising (A) a fine crystalline calcium silicate having
a chemical composition expressed by the following general
formula (1),

Ca0exSi05*nH,0 eee (1)
25
wherein x is a number of not smaller than 0.5, and
n is a number of not larger than 2.5,
and having an X-ray diffraction image in the spacing of
from 3.01 to 3.08 angstroms, in the spacing of from 2.78
30 to 2.82 angstroms and in the spacing of from 1.81 to 1.84
angstroms, (B) an isocyanurate compound, and (C) a
hydrotalcite or an alkali-aluminum composite, the
isocyanurate compound (B) being made present at a weight
ratio of from 0.5 to 50 per 100 parts by weight of the sum
35 of the components (A) and (C).

* [ L ] b *



Is =tan [err]/tan [err] ... (3) wherein [err] is an angle

subt ended by a peak 35 perpendi cular in an X-ray diffraction peak of
a - 50 spaci ng of 3.01
to 3.08 angstrons and a tangent of the side of a narrow angle, and
[err] is an angle subt ended by a peak perpendicular in the above-
nmenti oned peak and a tangent of the side of a broad 5 angl e, of
not smaller than 1.75. 8. A stabilizer for chlorine-containing
polynmers - according to claim1, whereiA%the fine crystalline cal cium

silicate (A) has a specific surface area of from60 to 200 10 n2/g, a
porous vol une of na. sraldtabilizer0 £6rnthyer me-cont iniags poBynmgranmount  of

from 50 to 250dddddihe tARA B 1, wh¥SERHCLRAEN { & Farfi A @bmBbuhiom 0. 1
to 10[err]m . A %%%&j|lzg E r_chlorlgf-contalnlng pol yners
according to ciB m% 2 ifesd W EREYe kﬁ i tBOFEF 2% %re 15 fine crystalline
calciumsilicate (M. arfd stadiddlzehy doircchlor sheobentdinigiy godstely wet - or
dr Iy EuIdV_er i 3: r‘@céc%l&iifﬂd‘?:o clﬁqwat, ahhbﬂ@iﬁ?%ﬁé Zﬂ%@é a_{rlﬁﬁtaeceaf@@mbband

pol yhydric al cphol, age, . .10, sfabilizer for

chl ori ne- cont af%)l ey p?ol%ﬁ?%r@‘y%oﬁ?@&}ﬁﬁgl%c%%' if%be wherein the

pol yhydric al cohol 3s & stahidrweser folr chépr dneaceh Prainting polyivesk.

11. A stabili zesmd®isicly op)Ner FARkedcRiyBHaDOL NEEES] cium AHAAICAILRIKEGi8GaAI M 2,
wherein (F) from.,5 to 70 artsé\.%éL wei, htdof% %rgég{] r. fatt faC|d zinc is
further contaihed IBFer 9 ?nbﬁxﬁﬁlgﬁ? ofY t 1 SRR e ER5MBoRent s
(A ant0 (g2) . 12. A stabilizer for chlorine-containing polyners

according to claim?2, wherein (G from1l to 50 parts by wei ght of a
phenol -type anti oxi di zi ng age t her 30 conta%g?d per 100 parts by

wei ght of the sum of the g%ﬁ%%ﬁgﬁéé X and*(C¢). 13. A
stabilizer for chlorine-containing polyners

wherein x is a number of from 0.5 to 2.0, and

15 n is a number of not larger than 2.5,
and having an X-ray diffraction image in the spacing of
from 3.01 to 3.08 angstroms, in the spacing of from 2.78
to 2.82 angstroms and in the spacing of from 1.81 to 1.84
angstroms, and (C) a hydrotalcite or a salt of an alkali-
20 aluminum composite hydroxide, at a weight ratio of from
0.5:99.5 to 99:1.

6. A stabilizer for chlorine-containing polyvmers
according to claim 1, wherein the fine crystalline calcium
silicate (A) is a composite (E) thereof containing the

25 fine crystalline calcium silicate (A) and a polyvhydric
alcoheol at a weight ratio of from 20:80 to 80:20.

7. A stabilizer for chlorine-containing polymers
according to claim 1, wherein the fine crystalline
calcium silicate (A) has an index of laminated asymmetry

30 (Is) as defined by the following formula (3),

Is = tan 8,/tan 8, eee (3)

wherein 8, is an angle subtended by a peak
35 perpendicular in an X-ray diffraction peak of a

A 0 A



accor di ng to claim?2, wherein the hydrotalcite is a zinc- nodi fi ed

hydrotal cite. 35 14. A stabilizer for chlorine-containing polyners
51 - according to claim?2, wherein (H fromO0.5 to 30 parts by

wei ght of a [err]-diketone or a [err]-keto-acid ester is further

cont ai ned per 100 parts by weight of the sum of the conponents (A) and
(©O. b5 15. A stabilizer for chlorine-containing polyners

according to claim?2, wherein the salt of the alkali- al um num
conposite hydroxide is a carbonate of a | PPhi um al um num conposite
hydr oxi de. 16. A stabilizer for chlorine-containing polyners 10

accordi ng to cl ai mshaaiiney efn 3t.104 sal 8.08 &hgswatded iand a tahaehouot
conposi te hydroxi de.,i i te- e on .of _a sodi um al um num
e APUPY WIS 051,68 08 SRR

conposi te hydroxi de; z ai ni ng

pol yners accor diRFsed BvnPs PeffiePEFRERAECY a1 it ¥earPPHE - cal ci um 15
silicate (D) is a owrposines pEpkt hedeef tengéent miigcideside offi aebeoydt al | i ne

calciumsilscate (Adngid a pol yhydric al cohol at a weight ratio of from
20: 80 to 80: 20, 18. stgb%hizer for chlorine-containing polyners
according to cThi™%, S &F&iﬁﬂﬁﬁe fi'Re crystalline 20 calciumsilicate (D)

has an i ndex of | and natfedtadidrgery for chleying-awitiaiedngy pbhgméns| owi ng
formula (3), according to claim 1, WherelANth&rfidd atIRaline caicidh 25

wherein [err] js an.ang ubt ended by.a pea endicular | n an
X-ray di ffract%lolnlcp%taef( {f\s }as a sPeClgbﬁcgﬂﬁg%?e FE tocfp grrggl gﬂgE‘Pr % and
a tangent B¢ m2/g, a poweusi weluhezofhanovvemailgler, thad Pebrhlig, am angl e

subt ended by & pRaibIRRIGRL OB EPEMabOVEs B m1/100M8Nt LAgegd, peak and

i ;gngent of t£$%§gégaég;éiéTéo%gameter of ?@ lE%.l to(¥0 ﬂ%. smaller than

9. A stabilizer for chlorine-containing polymers

according to claim 6, wherein the composite (E) of the

15 fine crystalline calcium silicate (A) and the polyhydric
alcohol is obtained by wet- or dry-pulverizing the fine
crystalline calcium silicate and the polyvhydric alcohol
together.

10. A stabilizer for chlorine-containing polymers

20 according to claim 6, wherein the polyhydric alcochol is a
pentaerythritol or a dipentaerythritol.

11. A stabilizer for chlorine-containing polymers
according to claim 2, wherein (F) from 5 to 70 parts by
weight of a higher fatty acid zinc is further contained

25 per 100 parts by weight of the sum of the components (A)
and (C).

12. A stabilizer for chlorine-containing polymers
according to claim 2, wherein (G) from 1 to 50 parts by
weight of a phenol-type antioxidizing agent is further

30 contained per 100 parts by weight of the sum of the
compeonents (A) and (C).

13. A stabilizer for chlorine-containing polymers
according to claim 2, wherein the hydrotalcite is a zinc-
modified hydrotalcite.

35 14. A stabilizer for chlorine-containing polymers
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19. A stabilizer for chlorine-containi ng pol yners according to claimb5,
wherein the fine crystalline calcium35 silicate (D) has a specific surface

area of from60 to 200 52
mMerr]/g, a porous volune of not smaller than 0.5 n /g, an

oi | -absorbi ng amount of from50 to 250 m /100 g, and an aver age
particle diameter of fromO.1 to 10 [err]m 20. A stabilizer for
chl orine-containing polynmers 5 according to claim17, wherein the
conposite (E) of the fine crystalIinefﬁblciun1silicate (D) and the
pol.yhydric al cohol is obtained by wet- or dry-pulverizing the fine

crystal | i ne cabkccandsngi catelaimn 2 hevhsolejimydH) cfabmohob to 3 ggettiseby 10
21. A stabili . h ' i ni I . rding. 19 claim
st abi Iznsrlaagro LOBLRANEARLA! BLEND BOLUBY Scig BECR" L NEL L&

17, wherein th h . &h
di pent g(rarEIytnhri ?:85 né r*!bgrajz(g& p%rsttsalsg’l i""féf?ggof’?cm{%r?r%-%ﬁ&’ﬁani ng

pol yner s acewpdheyts o(al and 5(Cwherein (F) from5 to 70 parts by 15
\Q/el ght ﬁ{ afshltﬁher fLat.]gyAﬁgu%ﬁi%ﬂ Sfd‘ru%m%&iﬁen&@f(afésﬂung ;Qﬁrynég% pirts
y weight o e _sumo e £o ents (A an . . 23.
stabilizer for agﬁ%g\iiﬂ%-é%n?g?ﬁ% B’%ﬁe?%é%’s the Sﬁg'éo?%jimf 2k aldim s,
wherein (G frédminumsoomees st hyaromdidghtisos caphemate tofpe dritthdxidi zi ng

agent is furthanuminusosémbiert Lalydkdkik@rts by wei ght of the sumof the
conponents (D) and ) 3{

: cq:.24. stabi.li.zer for_ chlorine-containing
pol yners accordlﬁ_g t %Taoﬁ]ﬁ]i ,e’i/\/rfé%rréf:?f‘ ﬁénﬁy‘d?%{%%%ft%ﬂ Y§e¥Snc- 25
modi fi ed hydroggrerdeng to claim B whegedbi kheesalbrof il iadkaddnt ai ni ng
pol yners aatQfehid EOmsdst e hydMeitien icH: H4R5HR: Be1QRO R bonalk¥
wei ght of a [err]édl K ton_ea%%ﬁ%ne(rﬁrgkhléet.g- ﬁﬁl grestgr is further
contai ned per £802pEPTEYRY gt ErsGdF P1E“30 conponents (D) and
(0. 26. ALt abh|$tadi Figrexc Hiogr ichdotdneaton byl pioly perlymers
according to chatBr8inghes edThime SHHerfint BReakkddicrystaldliHl FaTcium
conposite Egdr8§198a£§ ?Dfaféxgugé%ﬁgéi elugvlgﬂgreof containing the
fine crystalline calcium silicate (A) and a polyhydric
alcohol at a weight ratio of from 20:80 to 80:20.
18. A stabilizer for chlorine-containing polymers
according to claim 5, wherein the fine crystalline
20 calcium silicate (D) has an index of laminated asymmetry
(Is) as defined by the following formula (3),

Is = tan @,/tan 0, ees (3)

25 wherein 6, is an angle subtended by a peak
perpendicular in an X-ray diffraction peak of a

spacing of 3.01 to 3.08 angstroms and a tangent of
the side of a narrow angle, and 8, is an angle
subtended by a peak perpendicular in the above-
30 mentioned peak and a tangent of the side of a broad
angle,
of not smaller than 1.75.
19. A stabilizer for chlorine-containing polymers
according to claim 5, wherein the fine crystalline calcium
35 silicate (D) has a specific surface area of from 60 to 200

AT



al umi'num conposi te hydroxi de. 35 27. A stabilizer for

~c¢hl ori ne-contai ning polyners 53
according to claim5, wherein the salt of the alkali- al um num _
conposite hydroxide is a dawsonite-type carbonate of a sodi um al um num
conposi te hydroxi de. 28. A stabilized chlorine-containing polymer
5 conposition conprising (A) from0.2 to 10 parts by wei ght of a fine
crystalline calciumsilicate having a chem cal conposition expressed by
the follow ng general formula . (1), 102
CaO xSigerr].nHerr]O oo (1) wherein x is a nunber of not

smal | er than omz/@nda porous Vomfet 'btfuhatl ¥mail1em thdn t@0. 2xfl/g@Ndnn is a

nunber of e n n ray ffraction
i mge in the spaC| ﬁggéjf 24 %m 3{-3%1% 5@898ng§b ’g}rg{]o@( %sﬁé’m ng of
from2.78 fyerage pagsielesdianetar tolfef§9§!cpn§] bb 1¢dm1 81 to
angstroms, or a conposit® ¢tRbilielaoffoMd thlarRAbYBYAFAtning §81§M§%§' (B%C3
from0.01 te 3 | n 0] n conp nd/ or
e L e

al kal i -al um nu

chlorine-contaamcngoboisn@btalned by wet@. of ahyophneeﬁiﬁﬂﬁﬁTHH%Jﬂ%%bynEr
conposi tion 25 Al r e containing
polymer is a V|gggeéﬁ}or| e ?é%l ,é¥il Q?%egéﬁ Eﬂge§$i%%§é]lc 35°
trls(hydroxyalE?Q?thgﬁcyanurate - 30. A chlorine- contalnlng pol yner
conposi ti o0 accardi ng sialsi i Zer? Forwkal e inéh€osbd Di i M YeARiral Ng 30
Py otal o te,  Cebr8lhETLHCIER A7, Mieriln a.cﬁﬂ%gﬁg%“?f#r@l%oa&p bed 4 =

y pentaerythritol or a dlpentaerythrlto

22. A stabilizer for chlorine-containing polymers

according to claim 5, wherein (F) from 5 to 70 parts by

15 weight of a higher fatty acid zinc is further contained
per 100 parts by weight of the sum of the components (A)
and (C).

23. A stabilizer for chlorine-containing polymers

according to claim 5, wherein (G) from 1 to 50 parts by

20 weight of a phenol-type antioxidizing agent is further
contained per 100 parts by weight of the sum of the
components (D} and (C).

24. A stabilizer for chlorine-containing polymers
according to claim 5, wherein the hydrotalcite is a zinc-

25 modified hydrotalcite.

25. A stabilizer for chlorine-containing polymers
according to claim 5, wherein (H) from 0.5 to 30 parts by
weight of a B-diketone or a B-keto-acid ester is further
contained per 100 parts by weight of the sum of the

30 components (D) and (C).

26. A stabilizer for chlorine-containing polymers
according to claim 5, wherein the salt of the alkali-
aluminum composite hydroxide is a carbonate of a lithium-
aluminum composite hydroxide.

35 27. A stabilizer for chlorine-containing polymers
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according to claim 28, wherein the chlorine-containing polymer is a
- ¢hlorinated vinyl chloride resin, and the 35 conponent (C) is a salt of an

al kal i -al um num conposite 54
hydr oxi de. 32. A chlorine-containing polynmer conposition

according to any one of clains 28, wherein (F) fromO0.1 to 5.0 parts by
wei ght of a higher fatty acid zinc is further 5 contained per 100 parts by
wei ght of the chlorine- cont ai ni ng pol 33. A

chl ori ne-cont ai ni ng pol ynmer conposition g3accor ding to any one of clains
28, wherein (G from0.01 to 5.0 parts by weight of a phenol-type
ant i oxi di zi ng éﬁc@gﬁﬁg it fdlalimes, cenéae v depersal}0 gFarche Bykaeight of the

Chi or i ne- 282%2%%. 9 odifosi ce hxdmﬁ?éa £5 % e Brpe, capponace
hydrotal cite iQf & ZFIRLUM-alygdnimegORDar bt @l Rydroxids . 35. A

chl ori ne-cont ai ni nRPol Wrestatinpasdt cAborine asatAirihd @odgyretne of cl ai ns

28, wher ei N ( o Q0 . comprlififg0 (RA ESoRYo Vf'&htloo%gafds%gl pdigtone or

aferr]- keto acl cont aj ned ht of
t he chl or i -2 ohitng (FE Se &ﬁﬁrcaéelum si 12"5‘5“3e a"lng a Chemlca

composition expressed by the following general formula
(1),

10 Ca0exSi02¢nH,0 eee (1)

wherein x is a number of not smaller than 0.5 and,

particularly, from 0.5 to 2.0, and n is a number of

not larger than 2.5,

15 and having an X-ray diffraction image in the spacing of
from 3.01 to 3.08 angstroms, in the spacing of from 2.78
to 2.82 angstroms and in the spacing of from 1.81 to 1.84
angstroms, or a composite (E) thereof with a polvhydric
alcohol, (B) from 0.0l to 3 parts by weight of an

20 isocyanurate compound, and/or (C) from 0.1 to 10 parts by
weight of a hydrotalcite or a salt of an alkali-aluminum
composite hydroxide, per 100 parts by weight of the
chlorine-containing polymer.

29. A chlorine-containing polymer composition

25 according to claim 28, wherein the chlorine-containing
polymer is a vinyl chloride resin, and the component (B)
is a tris(hydroxyalkyl) isocyanurate.

30. A chlorine-containing polymer composition
according to claim 28, wherein the chlorine-containing

30 polymer is a vinyl chloride resin, and the component (C)
is a hydrotalcite. .

31. A chlorine-containing polymer composition
according to claim 28, wherein the chlorine-containing
polymer is a chlorinated vinyl chloride resin, and the

35 component (C) is a salt of an alkali-aluminum composite
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hydroxide.

32. A chlorine-containing polymer composition
according to any one of claims 28, wherein (F)} from 0.1 to
5.0 parts by weight of a higher fatty acid zinc is further
contained per 100 parts by weight of the chlorine-
containing polymer. ,

33. A chlorine-containing polymer composition
according to any one of claims 28, wherein (G) from 0.01
to 5.0 parts by weight of a phenol-type antioxidizing
agent is further contained per 100 parts by weight of the
chlorine-containing polymer.

34. A stabilizer for chlorine-containing polymers
according to claim 28, wherein the hydrotalcite is a zinc-
medified hydrotalcite.

35. A chlorine-containing polymer composition
according to any one of claims 28, wherein (H) from 0.01
to 5.0 parts by weight of a B-diketone or a B-keto-acid
ester is further contained per 100 parts by weight of the
chlorine-containing polymer.
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