Description SYNTHETI C RESI N COVPCOSI TI ON HAVI NG HEAT DETERI ORATI ON
RESI STANCE AND MOLDED ARTI CLE THEREOF 5 Technical Field . The
present invention relates to a synthetic Yesin conposi tion having heat
deterioration resistance, which conprises a heat deterioration

. resisting agent conposed 10 of hydrotalcite particles having specific
properties in a specific proporthQuerpefdhically, it relates to a heat
deterioration resisting agent conposed of hydrotalcite particles which
rarely deteriorate by heat at the tinme of heat - nol di ng a synthetic
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cohesi veness, RESISTANCE/ ANTJ] MOGDED ARTIOLE ITHEREOFSI NS; and to a resin
conpositign_conposed of the same in a specific proportion. 20 o
More spectfically, the present invention relates to a resin conposition
and a nol ded @dHGlc® IMH 1 gont ai n hydrotalcite particles as a heat
deterioration resisting agent, nanmely, a heat stabilizer, or as an
aci d- accept or Taed prisisen te ipyendrion aelateserel y syathetdduiesdn i n 25
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comprises a heat deterioration resisting agent composed
10 of hydrotalcite particles having specific properties in a
specific proportion. Specifically, it relates to a heat
deterioration resisting agent composed of hydrotalcite
particles which rarely deteriorate by heat at the time of
heat-molding a synthetic resin and can provide
15 outstanding heat deterioration resistance and excellent
physical properties such as high dispersibility, non-
cohesiveness, moldability and impact strength to resins:
and to a resin composition composed of the same in a
specific proportion.
20 More specifically, the present invention relates to
a resin composition and a molded article which.contain
hydrotalcite particles as a heat deterioration resisting
agent, namely, a heat stabilizer, or as an acid-acceptor
and which experience an extremely small reduction in
25 physical strength caused by the thermal decomposition of

a resin at the time of molding or use.

Background Art
' Hydrotalcite particles have been developed as a
30 stabilizer to prevent the halogen and/or acidic substance
contained in the following substances from causing ;he
corrosion or formation of rust in metal portions of a

molding machine or a metal mold at the time of molding or



Background Art Hydrotal cite particles have been devel oped as a 30
stabilizer to prevent the hal ogen and/ or %fidic subst ance contained in
the foll owi ng substances from causing the corrosion or formation of
rust in netal portions of a nol di ng machine or a nmetal nold at the tinme
of _ nol di ng or 2 causing, in
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t hereof deteri orat es by heat or ultraviolet |ight (for exanple,
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catal yst and/ @hlorinated polyethylene; halogen- and/or acidic
substance-containing thermoplastic resins such as AS, ABS,
polyacrylates and polymethacrylates produced using a
15 catalyst containing halogen and/or an acidic substance
such as sulfuric acid, boron trifluoride, tin
‘tetrachloride or hydrochloric acid; halogen-containing
thermoplastic resins such as polymer blends containing
vinylidene chloride polymers and copolymers and a vinyl
20 chloride resin; halogen-containing thermoplastic resins
such aslchlorinated vinyl chloride polymers and
copolymers; and thermoplastic resins containing halogen
and/or an acidic substance derived from a catalyst and/or
monomer and/or post-halogenation such as blend resins
25 containing these.

Although the above hydrotalcite particles have
properties suitable for giﬁing a molded article having
excellent heat deterioration resistance when contained in
a resin, it has been found that the hydrotalcite

‘30 particles still have problems to be solved along with
recent growing requirements for the properties of the

particles in spite of the fact that the amount of the



nononer and/ or post-hal ogenation such as blend resins 25 containing these.
Al t hough the above hydrotal cite particles, have properties suitable for
giving a nolded article having excel I&nt heat deterioration resistance
when contained in a resin, it has been found that the hydrotalcite 30
particles still have problens to be solved along with recent grow ng

requi rement s ny@ir ot AP ParitdT1efs e be codtalineldedn B FRishe Qs Lhkeyf act
t hat the anount of the 3

hydrot al ci t e sp@dii-cl es to be contained in a resinis very smal | .

That s, it has beggstyonghy pdemiaded Jhah diGe aomalidiokRhEl heparti cl es

have excel | ent st I ty "agal nst heat” an ravi ol et ' ght resins.
Then, the i nhydrotalafi tehpartdsdrts haventexoe Neant stabddddyc agaifnstt her

studies t et this, demand .and have found ,that the amounts of specific
met al con%oﬁ’(??%?nd u Wﬁ%e&%ﬂ&htalfr?gd Le$iMSe hydrotalcite particles
and 10 the shape @hdn1e 4 Hinkled s dfnfth%e?)fi%éé%tn iR¢Bhtion BRE 1 Oration

and physical properties and that an excell ent heat deterioration
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excellent heat deterioration resisting agent can be
cbtained by limiting these to specific values.
Although the hydrotalcite particles as a resin

15 additive are produced in large quantities on an
industrial scale, various impurities derived mainly from
their source materials are contained in the hydrotalcite
particles in the production process of the hydrotalcite
particles as a solid solution or impurity.

20 That is, the hydrotalcite particles are industrially
produced from a magnesium source material, aluminum
source material and alkali source material as main source
materials., and these source materials mostly rely on
natural resources or processed products thereof.

25 Therefore, these source materials contain many kinds of
metal compounds and non-metal compbunds and are refined
for use in limits that costs permit. It is, however,
impossible to avoid the inclusion of many kinds of
impurities.

30 In the production process of the hydrotalcite
particles, the elution and inclusion of metals derived

from the materials of various apparatuses such as a



source material and al kali source material as main source materi al s,
and these source materials nostly rely on nat ural resources or
processed products thereof. 25 Therefore,4these source materials contain
many ki nds of met al compounds and non-netal compounds and are refined
for use inlimts that costs permt. It is, however, | npossible to
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production process of the hydrotalcite particles, the elution and
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transport pipes, crystallizer or gri nder canno e avol ded conpl etely.
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t han predeterm ned val ues™i n order

manganese compound out of various impurities are
contained even in trace amounts as an impurity or a solid
solution, they have influence upon the heat deterioration

15 of a resin. i

It has also been found with‘regard to the

hydrotalcite particles of the present invention that the
total content of these specific impurities is limited to
values smaller than predetermined values in order for

20 these specific impurities to exert a marked function on
heat deterioration and that the particle diameter and
specific surface area of the hydrotalcite particle also
have influence upon heat deterioration. Therefore, it has
been revealed that, to obtain a composition which rarely

25 deteriorates by heat when contained in a resin, (i) the
amounts of specific metal compounds contained in the
hydrotalcite pérticles should be smaller than or equal to
predetermined values, (ii) the average secondary particle
diameter of the hydrotalcite particles should be smaller

30 than or equal to a predetermined value (that is, the
particles rarely agglomerate), and (iii) the hydrotalcite
particles should have a predetermined specific surface

area (or a good crystal form).



20 these specific ijggurities to exert a marked function on heat

deterioration and that the particle dianmeter and specific surface area
of the hydrotalcite particle also have i nfl uence upon heat
deterioration. Therefore, it has been revealed that, to obtain a
conposition which rarely 25 deteriorates by heat when contained in a
resin, (i) the anmounts of specific netal conpounds contained in the
hydrotal cite particles should be smaller than or equal to pr edet er mi ned
val ues, (ii) Dischvenes e echedbnyeptiencl e di aneter of the

hydrotal cite particles should be smaller 30, : equale t1; a
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(iii) the hydsséwlgédea syn®Bwéti€!essshosdmpbeieion Hadigrmeaed specific
surface area (or a good crystal form. .
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structure for?Fba £#e nydrotalcite particles are represented by the
{(My)[err](Zn] err]}(Ad?[err](CH)[err](A[err])[err] nmH err] O
(1) viiter ei n Al Epilowingt chemicadnstancbarasfergubaybl thce of n, and

X, ¥, z and mare \ia(%eﬁ(%sfﬂji i)iwﬂszrt%nfﬁllnl,mzag expres(si)ons:
wherein A™ is at least one anion having a valence of n,

and x, v, z and m are values which satisfy the following

expressions:
15 0.1 =x= 0.5, v +2z=1, 0.5y=1
0=z = 0.5, 0=m<1;

(ii) the hydrotalcite particles have an average secondary
particle diameter measured by a laser diffraction
scattering method of 2 pm or less;

20 (iii) the hydrotalcite particles have a specific surface
area measured by a BET method of 1 to 30 nf/g: and
(iv) the hydrotalcite particles contain an iron compound
and a manganese compound in a total amount of 0.02 wt?% or
less in terms of metals (Fe + Mn).

25 The present invention will be described in more
detail hereunder.

The hydrotalcite particles of the present invention
are represented by the following chemical structure
formula (1).

30 {(Mg),(2Zn),}, (A1), (OH),(AY ),/ *mH,0 (1)

In the above general formula (1), A" is at least one
anion having a valence of n, as exemplified by ClO;, sof'
and co:'. Of these, co:' is preferred.



0.1 [err] x [err] 0.5, y +z =1, 0.5 [err] vy [err]
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preferably O err] O.
measured by the laser diffraction scattering method of 2
pm or less. _That is, most of the particles must be
primary particles and not agglomerates of primary
particles to achieve the object. The hydrotalcite
particles preferably have an average secondary particle
diameter of 0.4 to 1.0 pum.

Further, each of the hydrotaicite particles has a
specific surface area measured by the BET method of 1 to
30 nf/g, preferably 5 to 20 nf/g. In addition, the
hydrotalcite particle preferably has a ratio of a
specific surface area measured by the BET method to a
specific surface area measured by a Blaine method of 1 to
6. The particle having the ratio of 1 to 3 is more
preferred because the dispersibility in a resin of the
particles is excellent.

Further, the hydrotalcite particles of the present
invention contain an iron compound and a manganese
compound as impurities in a total amount of 0.02 wt% or
less, preferably 0.0l wt% or less, in terms of metals (Fe
+ Mn).

The total content of an iron compound and a
manganese compound as impurities contained in the
hydrotalcite particles of the present invention is within

the above range in terms of metals (Fe + Mn) as described

and

1,

preferably 0.2

3.

area neasured by a BET

a manganese conpound in a totéﬁiannunt of

M



~ val ue which satisfies 0 [err] m< 1, preferably O [err] m[err] 0.7.

The hydrotalcite particles used in the pr esent I nventi on have an
average secondary particle diameter 10 feasured by the laser diffraction
scattering nethod of 2 [err]mor less. That is, nost of the particles
must be primry particles and not agglonerates of prinary

particles to ¢ g‘;gve%fé% Ot drft ipreferably
have an average secondary partlcle 15 | anet er ofcb 4 taﬁﬁ 0 err]m
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of 0.02 wt % or f er abl : n.terns of netals
(Fe - ¥ \hyo£3p-02 WEETHE Lopar PEAFEREDLY Qn0FrBHe coRpbeRd. at a
nmanganese conpgppd 88 hBRHAiLkLi es contained in the hydrotal cite

particles of the present invention is within t he above range in terns
of netaIsHIFe + MMAsatheetotabedontent of an iron compound and a

manganese compound contained in the hydrotalcite
particles increases, these compounds further reduce the
thermal stability of the blended resin. However, in order
for the resin to have an excellent thermal stability and

15 not to have its physical properties reduced, it is not
enough that the total amount of the iron compound and the
manganese compound satisfies the above range. The average
secondary'particle diameter and specific surface area
values of the hydrotalcite particles must also satisfy

20 the above ranges. As the average secondary particle
diameter of the hydrotalcite particles becomes larger
than the above value, there arise such problems as the
liberation of the hydrotalcite particles into a resin due
to insufficient dispersibility, deterioration in

25 neutralizability with halogen, low thermal stability, a
reduction in mechanical strength and poor outer
appearance. Further, when each of the hydrotalcite
particles has a specific surface area measured by the BET
method of more than 30 m?/g, the dispersibility in the

30 resin of the hydrotalcite particles lowers énd the
thermal stability thereof also deteriorates.

As described above, when the hydrotalcite particles

are represented by (i) the above chemical structure



7 above. Preferably, the total content of heavy netal conpounds

i-ncl udi ng a cobalt conpound, chrom um conpound, copper conpound,
vanadi um conpound and ni ckel conpound in addition to an iron conpound
and a manganese conpound is 5 wthin the above range in terns of netals.
That is, it is nore advant ageous that the hydrotalcite particles should
have a total gemheat iQf) 6h8 kaVB 199 anCavérbYets¥cdnfhly paftif1@2 W % or
| ess, preferably 0.01 wt%or less, in ternms of netals. 18 As the
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t he hydrotal ¢git articles increases hese ounds further reduce
the O CtherRbfent.gl phy isPh RenpRRRicanncs: RabRARYE Sompolpi. (08 T,
the resin toaha&vtadncentenlitedt thesanhnat althkirt me®dd &bmpBAhdky have its

physi cal groperties reduced, it is not enough that the total anount of
t he iron TonWdthdnathe: pbove rpgrgshdye Tang6Endashipbrrestor@anpeve range.
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val ues of the rotalcite particles nust also s e above
ranges. As tbmpatdbddd tyewdiilaay rpsaini,clddspersdbdidty;, nbnthe hydrotalcite

articles becones. |l arger t.han .t he abqve val ue, .there arise such
Brob:ens as CRBesive %ﬁéraFP89a§F19ﬁ3 ﬁ?§¥8F§F8%FQb&3iFVCI8é Fﬁtg aresin
due to i appbhiraneet of aPaolideld airticdel emeehaniiedll Bt2angth, heat

neutralizability with hal ogen, |low thermal stability, a ~ reduction in
mechani c}0 sdedegdoratdofomesdgtance angppber dike ipuebihainedhen each of

he hyd | ci e h . If f db h
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resin of thehipdtiotiadlodities paartiiiclless olfowties ptegenite inventtiehmareshali | ity
t hereof al so_deteriorates. As descri bed above, when the
hydrotalcitelﬂQFFF@I@§ long as hydrotalcite particles which satisfy
the above requirements (i) to (iv) are obtained. Raw
15 materials and production conditions for obtaining the
hydrotalcite particles are known per se and, basically,
the hydrotalcite particles can be produced in accordance
with known ﬁethods (for example,.JP-B 46-2280 and its
corresponding US Patent 3,650,704; JP-B 47-32198 and its
20 corresponding US Patent 3,879,525; JP-B 50-30039; JP-B
48-29477 and JP-B 51-29129).

Typical examples of the raw materials used to
produce the hydrotalcite particles in large quantities on
an industrial scale include aluminum sulfate and aluminum

25 hydroxide as an aluminum source material, magnesium
chloride (such as brine or ion bittern) as a magnesium
source material and limestone (or a slaked product
thereof) as an alkali source material; Most of them are
natural resources or processed products thereof;

30 Most of these industrial raw materials of the
hydrotélcite particles contain impurity metal compounds
such as an iron compound and a manganese compound in no

small quantities as will be described hereinafter. The



are represented by (i) the above chem cal structure

8 : formula (1) and have (ii) an average secondary particle di anet er
(tii) a specific surface area and (iv) a Potal content of an iron
conpound and a manganese conpound (or a total content of these and other

metal conmpounds) 5 within the above respective ranges, a high-performance
resin Conpos'ﬂ§§f?%Q18ﬂtéaﬁéfii@feﬁGSHtéfﬂéétfr&ﬂrtheseQR&PQ£APé£i£¥s“”th a
resin, dispersl

Ity, non- esi veness, noldability and
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strength, heat 10 det riorati resi ce and the lik obt
The' ot hod anfioLBRAPE: SheTPBPEDFE b, ahfl EPREe “Mhohtire dFtat SobPoiEfls, o
the present IeaﬁﬁthBeafemaeéd w1thI§1ﬁpﬂeaﬁehﬁ§g as hydrotalcite particles

whi ch satisfy t he above requirenents (i (iv) are obtained. Raw 15
mat eri al s Jand pr odGE¥eR okt cEAWi PabpEiabs 68R ?%Phﬁgthmpurltﬁy%¢5?blC|te

particles ar cokiiinds” 1i°aRldy GAShERLILs (tnekBCabUlbohabaiig particles

can be produce n accor dance nown et exanple, JP-B
46- 2280 and |expensiveorespoudédg WEeﬁathethgdﬁ&ﬁalcﬂteJﬁaftﬂéles1&8eand
its 20 corres d|n at ent JP-B 5
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0-30 JP- 48- 29477
and JP-B 51-2B arg?ygpéﬁg Eiﬁﬁp?@saﬂflPﬂBsgﬁaﬁﬁaFg?}ﬁks 1lsed to

produce the hxar%@bgs&alealﬁbl al/884d! Bhbakfe184abhi bECsomPonentadn i ndustri al
scal e include alum num sulfate and al um num 25 hydroxi de as an al um num

source nailerideriwagnéspmnthe makeoinds cfuspparabusae suchoasbittern) as a
RISl oFRALEEE "BiEFRGe, AR, LEERL80B=5 b Ref adataiYLE,
resources or proadescdnfdr ddtiers tdbieefthe production process of the
hydrotalcite particles includes the step of reacting
under an alkali condition and the step of aging by
15 heating over a long period of time, the inclusion of
impurity metal compounds such as an iron compound cannot
be avoided without paying special attention to the
materials of the apparatuses.
To this end, special attention must be paid in the
20 present invention to obtaining hydrotalcite particles
having extremely small contents of an iron compound and a
manganese compound. That is, it is necessary (i) to
remove impurity metal compounds such as an iron compound
and a manganese compound from raw materials or to select
25 and use raw materials which have small contents of these
impurity metal compounds and (ii) to use apparatuses made
from materials from which impurity metal compounds rarely
elute in the production process of hydrotalcite particles.
US Patent No. 3,650,704 discloses hydrotalcite
30 particles having a heavy metal impurity content of 30 ppm
or less. The special hydrotalcite particles are
synthesized hydrotalcite pérticles for use as a gastric

antacid which are highly purified to be administered to



30 Most of these industrial raw naterials of the hydrotal cite
particles contain inpurity metal conpounds such as an iron conpound and
a manganese conpound in no snmal | quaﬂpities as wll be described
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I s i npossi bl &hle0 cad\aisd oifh&hien @laus matedfiadonanen3sy dn pagel vedof namet he
mat eri al s_of apparatuses such as a reactor, stqra%g t ank, transport

pi pes, cryst &4 PPePage 3)gMutddaldi ter igdve § fedaided, AsaEdpsd ofr Ofess of
the = hydr qbl Gk PR e o slatidas dihe #heR phesfRChbRg1y  Under an
on an agi ng e

al kali conditi the step o y 15 ating over a Yong peri od of
time, the incpesiidiesf the comhemt winesvyc ongialndapaoditias dm ithen
conpound cannot be ,avoi ded wi t hout payi Speci tentio t he
materials of ?&Yﬁg°§ﬁ3§5ﬁ%§’€§%lc\?@s as a[?'(g}/et%%&nghd%ﬁ:%?’g ?t??gﬁltg'ﬁpn nust
be paid in thardd clIL Y Juteadd Frich HPetidINgGaw tatlediG1se uddilg cl es

havi ng extrenely small contents of an iron conmpound and a manganese

conpound10Thapeaial smal irsdexathappanatiuges (sushp@s iamglass, iaassl
commounis Skt S R TI  age b dRTISTese Commolnd (1o o
of these The hydrotalcite particles of the present invention
are obtained by removing impurity metal compounds such as
an iron compound and a manganese compound from raw
15 materials or selecting and using raw materials having
small contents of these impurity metal compounds. To
produce the hydrotalcite particles, apparatuses should be
selected that are made from alkali-resistant and acid-
resistant materials from which an iron compound and a
20 ménganese compound, especially an iron compound, rarely
elute.

The hydrotalcite particles of the present invention
are a resin additive which is used in large quantities in
industrial fields and must be inexpensive. Therefore, it

25 is not advisable to purify all of the aluminum source
material, magnesium source material and alkali source
material excessively for use because this boosts costs.

Thus, by preparing the hydrotalcite particles of the
present invention which mainly do not contain an iron

30 compound and a manganese compound and which have a
predetermined average particle diameter and a
predetermined specific surface area, a resin composition

can be provided that satisfies requirements for improving



i mpurity netal conmpounds and (ii) to use apparatuses nade from
materials fromwhich inpurity netal conpifnds rarely elute in the
production process of hydrotalcite parti US Pat ent No.

3, 650, 704 di scl oses hydrotalcite 30 particles having a heavy netal
l.nmpurity content of 30 ppm or less. The special hydrotalcite particles

are synthﬁélaaalm£§rerakﬁét9ee§htl%ha% igr Eéﬁ A81At42aiAGChigh antacid
which are highly purified to be adni ni st er ed

10 hunbeabodeésrangation aeﬁnghaaqsagndlblghfempaCthstrengphtent

t eaches t hat ng cIu5|on of inpurities harnful to human bodi es can be
prevent ed by carePuIIy sel ecting the class of the raw material (line 31
on page 2 to |inesbated morpagpedifhoaligi | Sotothevpreddetabhedrderari ption
of tgf class of .the raw material . This patent nerel¥_ specifies the
cont ent hB¥gyofadsitenparticdes; Rft kBe presgapl, dp¥PRELENpaFLRcl es as a

medi ci ne.  ThgalkdronakGrbe brinBabkl 1b8spatecehl shcde! HaRISRECHA! AW

materials using 10 special snall-sized apparat uses as a gl ass vessel
and an apparmagseSqumgBauscb|mamg;ial after amherhydcomabundeapdralcles of

t he present |nvent re obtained b | ur|t conpounds
Such'as " BABGABRSR,REBRRESGNAE RAMGTHes EDRERRCaMIBY, BREPAAOS

material s or pa@digqicatdoad andl AdumdhuiPsaiiraks bavialéminum &fmbhaent ents
of these |npur|ty met al compounds. To produce the hydrotalcite

particl e}l afpar dndasirdpduugepean besuised: a§ ARaplUMANHA]SOREEM
alkall-re5|shg@%rg%q aci d-

Further, caustic soda for industrial use is suitable
for use as an alkall source material, and limestone is
not quite preferred because it is difficult to purify it.

15 Soda carbonate or carbonic acid gas for industrial use
can be used as a source material for carbonic acid iomns.
The composition of each of the source materials,
especially the content of an iron compound and the
content of a manganese compound will be described in

20 detail in Reference Examples hereinafter. The material of
each apparatus will also be described in detail in the
Reference Examples.

The hydrotalcite particles used in the present
invention can be blended with a synthetic resin directly

25 or after each of the particles is treated with a surface
treatment agent. The latter is generally preferred.

The surface treatment agent 1s at least one selected
from the group consisting of higher fatty acids, anionic
surfactants, phosphates, coupling agents (silane-,

30 titanate- and aluminum-based), and esters of polyhydric
alcohols and fatty acids.

Preferred examples of the surface treatment agent

include higher fatty acids having 10 or more carbon atoms



resistant: materials fromwhich an iron conmpound and a 20 nmanganese

conpound, especially an iron conpound, rarely el ute. The
hydrotalcite particles of the present invdation are a resin additive
which is used in large quantities in i ndustrial fields and nust be

I nexpensi ve. Therefore, it 25 1is not advisable to purify all of the

al um num Sour ggon_asBEBRIAL ABRANCELHRY BOHESE MBRTH £ o7RE14! Kikbrigur ce
mat eri al excessively for use because this boosts costs. us, by
preparing theabydr endl behenpar aicddes adkafliemetalpsedést ofnthat haghetri ch

mai nly do not _contain_.an iron_ 3Q conpound_and a_nanganese._co und .and
whi ch have a £9LU¥; 8608 nFRIGUEIE: SGEBarPitreofi BABPEF ahgoRols such
predet er m ned agPatlebirg1Sd1te601268d 0dey3SENCcOABNGShNioRic sus®Bchants
provi ded that satisfies requirements for inproving the quality

of the res?n, sueht ass suldurdgi gesiies §glivsgef pod¥sthydeae slacrdn
resistance angftﬁ'e% ! %R&‘&%-%%%%%t %ug.ﬁfg & %%Etgg:alsalts, eSt3ed H'g,rre‘?!t he

specifically, ftOr tHe production o h crte partlcleg
present i nvensulfurdea esterisalts)akester-bondedosuldonateser amide-be used
as a magnesium source naterial after an iron_conpound and a manganese

conmpound are Pém%sd me'bfmr@o&ﬁie.d sydEomatesi- o # theka PGS um
sul fate or al ‘é.rl‘l&lima‘i:nglg:s:dg{%o%(&tfe%r , A bonlaedS 21%31 Rev4Sed13dndtes

al um num sour ce Further, caustic soda for industrial
use i s sullfablamd amide-bonded alkyl aryl sulfonates; phosphates such

as acid and alkali metal salts and amine salts of
orthophosphoric acid and mono- or di-esters such as oleyl
alcohol and stearyl alcchol or mixtures thereof; silane
coupling agents such as vinylethoxysilane, vinyl-tris(2-

15 methoxy-ethoxy)silane, 7-methacryloxypropyl
trimethoxysilane, 7 -aminopropyl trimethoxysilane, B-(3,4-
epoxycyclohexyl)ethyl trimethoxysilane, 7 -glycidoxypropyl
trimethoxysilane and T-mercaptoproﬁyl trimethoxysilane;
titanate-based coupling agents such as

20 isopropyltriisostearoyl titanate,
isopropyltris(dioctylpyrophosphate)titanate,
isopropyltri(N-aminoethyl-aminoethyl)titanate and
isopropyltridecylbenzenesulfonyl titanate; aluminum-based
coupling agents such as acetoalkdxyaluminium

25 diisopropylate; and esters of polyhydric alcohols and
fatty acids such as glycerin monostearate and glycerin
monooleate. '

The surface of each hydrotalcite particle can be

coated using the above surface treatment agents in

30 accordance with a wet or dry process known per se. For
instance, the wet process comprises adding a liquid or
emulsion surface treatment agent to a slurry of

hydrotalcite particles and thoroughly mixing these



for use as an alkali source material, and linmestone is not quite
preferred because it is difficult to purify it. 15 Soda carbonate or
carbonic acid gas for industrial use an be used as a source naterial
for carbonic acid ions. The conposition of each of the source

mat eri al s, especially the content of an iron conpound and the

content of apSRHGHIREA 1§00 & aipdratardesy iteedvout2qodecai | The Rederence
Exanpl es hereinafter. The material of each apparatus will also be

descri bed i npkecgiss iopmprdises adidding @ndd g@ighplemilsion or solid :
hydrotal cite I ¢l 1N L rLes i ntj ; be. hl.ended
e S L L

wth a syntheti¢c resin eac

treated wththespdrttieles drecaitiiteddtiviroubbdy atittey a migeresaldly as
preferred, The surface treatnent agent is at |east one selected

from the 8rodp HEAREhQY MY*e [Anghdhomaughlac msingithese withs@m actants,
phosphat es, GAWNJYIY AFANIHHiTH Y heall ! rhaNahBundNgratHal ggga;ﬁaéed), and

esters of polyhydric al cohol s and fatty aci ds. erred
exanpl es of tineatmerdc @gerdatadded apantbe suitallwedlieghed faitt Wsaci ds
havi ng 10 or

nore car.bon at . 12
such as st earq"‘}?f?fﬁagflyeﬁkﬂu(%”;tq FtHamiless kased on,he weldhl #%ng
beheni ¢ aci d;trd ka}droiiditsdlgaridicltdse hi gher fatty acids; sulfuric
ester salts of higher al cohols such as stearyl al cohol and ol eyl

al cohol ; 18ni oni c garfince Sraatedh dvdnatalicd tes partdgles gy et hyl ene
glulygalrl c es?tesj'rwsj;ﬁ%%a cej‘gc% %J@ﬁ‘%ﬂ{ on;ﬁi{eg{ab} ' Ef}:le%ﬁ:te% S

washing with water, dehydration, granulation, drying,
grinding or classification as required to prepare an end
product thereof. The hydrotalcite particles of the

15 present invention are blended with a resin in an amount
of 0.001 to 10 parts by weight, preferably 0.01 to 5
parts by weight, based on 100 parts by weight of the
resin.

The synthetic resin to be blended with the

20 hydrotalcite particles of the present invention is
generally a thermoplastic synthetic resin which is
generally used as a molded article, as exemplified by
polymers and copolymers of olefins having 2 to 8 carbon
atoms (c¢-olefins) such as polyethylene, polypropylene,

25 ethylene/propylene copolymer, polybutene and poly-°4-
methylpentene-1, copolymers of these olefins with dienes,
ethylene-acrylate copolymer, polystyrene, ABS resin, AAS
resin, AS resin, MBS resin, ethylene-vinyl chloride
copolymer resin, ethylene-vinyl acetate copolymer resin,

30 ethylene-vinyl chloride-vinyl acetate graft polymer resin,
vinylidene chloride, polyvinyl chloride, chlorinated
polyethylene, chlorinated polypropylene, vinyl chloride-

propylene copolymer, vinyl acetate resin, phenoxy resin,



bonded sul fonates, ether-bonded sul fonates, ether-bonded al kyl aryl-
sul fonat es, ester-bonded al kyl aryl sul fgnates 10 and am de- bonded al kyl
aryl sul fonates; phosphates such as 4tid and alkali nmetal salts and
am'ne salts of ort hophosphoric acid and nono- or di-esters such as
ol eyl al cohol and stearyl alcohol or m xtures thereof; silane

coupling ageﬁ&iyﬁééba§§,Vbaikghﬁﬁé¥§ibéﬂ?imih@¥['béiﬁ&grbéﬁates,
nmet hoxy- et hoxy) si | ane, r-nethacryl oxypropyl trinmet hoxysilane, [err]

-aninoEropy!folYﬁuiﬁgnrsb!gnéyppeny%epe,axiée. ﬁpbxppganhegyswlﬁiﬁyh
Ter capt opr oBGTTFIFARRE, SERERRERRY ave, , pALPRERIRNE' LEREPRRE-AEER s sucn

as 20 isoprogsdt mekthagirganeyrekihanat e,
isopropyltris(dioctylgyrophosphate)titanate
i sopropyl2ri (N anPRok ﬁ?P-ﬁhﬁﬁﬁepﬁ?ﬁfiptEﬁﬁiﬁsanﬁreferred are those

iSOprOpy'trigE8¥Eﬂéﬁ?% %ﬁ“%ﬁoﬁkbe&iégga EhtahHQEEFHEQEESH prev&ﬂ%ﬁbb”g

agents such as acetoal koxyal um nium ' sopropylate; and esters o

pol yhydri c akffkecltsanddmechandchl strdsgthchetsiglingecharavhestisaiase and
gl ycerin nonool eate. . The surface of each hydrotalcite particle
Canbe | ob¥: S48 BTREOLALCIEG RATHiFEE BRER: REnPOLEBIPELPA- 30
accordance WebBodyWRirsOithdirtol anas hatlbgen -B8ht8enihe resinkN¢hakess,t he
wet process conprises addln%wg liquid or enul si on surface treatnent

agent tol@ spksreyemplifiedy Bivopglyprepyienecbasednyesansogyrbyasi xi ng t hese

13 mechani a rat uce . r]C. The dry
process conpE?gggéébﬁﬁﬁéeah%ﬁ@%ﬁﬁsﬁékh g?b%%ggaggFiéggb%ighgface t r eat ment
agent to hydcepallgines ;paolvelthylehc-based rkeeinsr sucheasaheght-denedty

thoroughly WL%Hy%t%&f%%eiu%gweﬁensity polyethylene, straight chain
low-density polyethylene, ultra low-density polyethylene,
15 EVA (ethylene vinyl acetate resin), EEA (ethylene ethyl
acrylate resin), EMA (ethylene-methyl acrylate copolymer
resin), EAA (ethylene-acrylic acid copolymer resin) and
ultra high molecular weight polyethylene; and polymers
and copolymers of olefins having 2 to 6 carbon atoms (a-
20 ethylene) such as polybutene and poly(4-methylpentene-1).
Of these, polyethylene, polypropylene, polybutene,
poly(4-methylpentene-1) and their copolymers are
particularly suitable for use in the composition of the
present invention. Although these polyolefins contain
25 halogen derived from a polymerization catalyst, the
composition of the present invention is extremely
effective in suppressing the heat deterioration caused by
the halogen. The composition of the present invention is
also advantageous in supressing heat deterioration for
30 vinyl chloride and a copolymer thereof.
Further, thermosetting resins such as epoxy resins,
phenolic resins, melamine resins, unsaturated polyester

resins, alkyd resins and urea resins and synthetic rubber



5 a Henschel mixer and thoroughly m xing these with or wi t hout
applicatiogn of heat. The anpbunt of the surface treat nent agent added
can be suitably selected but is prefé?ably about 10 wt % or | ess based
on 't he wei ght of the hydrotalcite particles. 10 The
surface-treated hydrotalcite particles may be subj ected to nmeans which

are SU'tab'YS%%he%ke%P%Nth%igl ruW%%Q'ng WPE@nWaE%%beQEhkﬁkatN%@ and

granul ation, drying, - ‘grinding or classification as required to prepare
an end pcbdore suidiopatedTipe Lypthyillene maypadsiocbes usked: hs thepr esent

I nvention are d w a resin in an anount of 0.001 to 10 parts by
wei ght , prefgpgﬁﬁfgg Of%#; parts by weight, based on 100 parts by

wei ght of the Toepirdpare the compesitibRebIEC thesptekenite ibkendadnyi t h
t he 20 hydrot al C|twé_{)art|cl es of the present |nvent|on S enerally a

t her nopl a3t | @eaRs [of dending ec hyidrotalcidge Pt clesd widhy ded
article, as exenpl ifd %%ﬁéaéﬁi@%slﬁﬂq (&)pokggg%%aﬁ | e{{,gs having 2

to 8 carbon at ons as po yet ypropylene 25
et hyl ene/ pr ohyl@m&aimﬁdqmrtlpﬂ]eﬁbumnbeamﬂ.emieﬁ 4#ith theetslyypltherttiene- 1,

copol yners of thes oI fins WI h di_enes e-acryl ate copQI
pol ystyrene, & 3:5‘1 IWESWlt r &F 7eP R§art(?)sﬂ1 r% é:gﬁ §Fﬂyﬂyene vi nyl

chloride c"oa@amrng eSighe didhtist Ry \ﬂﬂnﬂom@t %ise ﬁmbﬂ@'byr &ge), 30
et hyl ene-vinyl chloride-vinyl acetate graft polymer resin, vi nyl i dene

chl ori del0polsplienyeanisl &9 rommenly usede&known means oA ddenddmoE nat ed

POl YPrOPY! Ol G | 1 er withPRHEHIE A ™For bRk ES! 28

pol yacet al s, meansmaie e palownndesind alesd Bivd @ a ribbon blender,
high~speed mixer, kneader, pelletizer or extruder for
blending these components, or means comprising adding a

15 suspension of a heat deterioration resisting agent
comprising hydrotalcite particles as an effective
ingredient to a post-polymerization slurry and stirring
and drying the mixture.

The resin composition having heat deterioration

20 resistance of the present invention may contain other
commonlyly used additives in addition to the above
components. The additives include an antioxidant,
ultraviolet screening agent, antistatic agent, pigment,
foaming agent, plasticizer, filler, reinforcement,

25 orgaﬁic halogen flame retardant, crosslinking agent,
optical stabilizer, ultraviolet absorber, lubricant,
other inorganic and organic heat stabilizers and the like.

The present invention will be explained in more
detail with reference to the following examples. The

30 proportion of each additive contained in the resin
composition is expressed in parts by weight based on 100

parts by weight of the resin.



pol ysul f ones, pol yphenyl ene oxi de, pol yphenyl ene sul fi de, pol yet hyl ene
t erepht hal at e, pol ybutyl ene terephthal ate and nethacrylic resins. 5

O these thernoplastic resins, preferred e t hose provided with an
excel l ent heat deterioration prevention ef fect and nmechani cal strength
retaining characteristics by the hydrotalcite particles such as

polyolefins,  copplpgersiharsRy %ﬁl@@g%ﬁ%iﬂéﬂd@%é&mm ,
10 as exenplified by polypropyl ene-based resins such as pol ypr opyl ene
honmopol yner arphxtiglerdlametss ene2) the gregific syurfacedrae - measuredsins

such as hi gh-densj,t ol.vet hy € ow-d Ity t hyl en st.ral ght
chain | ow n%li%/yB%%I’@%F%‘gﬁbn{e?P utirfér &y %c\%{%{eéissi‘%%%cgﬁ %q%%h%%%uﬁ%@ EVA
(ethyl ene vi nyby agied BEai19$ i g thdd an@®t (W) etite aidbdl analagddd B Hesi n),
EMA (et hyl ene-net hyl acryl ate copol ymer resin), EAA (ethylene-acrylic
aci d copol ynerh¥@=etglchle parti¢les mufd (D) etp Az gmaglhisieiendene; and
pol yners i i t £k (a - 20
et hyl ene) sucﬂ&gsﬁﬁ%ﬁbﬁiﬁﬁeﬁaﬁé%ﬂ y 4%&%%&%“&%%. a&%@t hese,

pol yet hyl ene, metsyredylrnecceoighee enbth the pbdlXowing mepsmumting- 1) and
their copolyners,_ar particularly suitable for use in the conposition
of the pré§%$H°$%Vention. Al t hough these pol yol efins contain 25 hal ogen
derived froma polynerization catalyst, the conposition of the present
invention is extrenely effective in sugg;essing the heat deterioration

caused by 10 (hk rAverree SerordapvsParbicky diameken off hydrokaleite
al so advant ageous i i eterioration for 30 vinyl chloride
PeSHRIES | Bl bigled

and a copol yner ther her, thernosetting resins such as
epoxy resins, priehe| i messused nehdndetermined , usirsgt tha IMTCROTRAGT er
resins, alkyd £esiNg18"giHEo3nl 5208 SR LR¥BE " NrINRIE" tnsTRUMENTS
CO., LTD. _
15 Sample powder is added in an amount of 700 mg to 70
ml of a 0.2 wt% aqueous solution of sodium
hexametaphosphate and dispersed with ultrasonic waves
(Model US-300 of NISSEI PLASTIC INDUSTRIAL CO., LTD.,
electric current: 300 u#A) for 3 minutes. The resulting
20 dispersion is collected in an amount of 2 to 4 ml and
added to the sample chamber of the above particle size
analyzer containing 250 ml of deaerated water. The
analyzer is then activated to circulate the suspension
for 3 minutes and a particle size distribution is
25 measured. The particle size distribution is measured
twice in total and the arithmetic mean wvalue of the 50 %
cumulative secondary particle diameters obtained by the
above measurements is calculated and taken as the average
secondary particle diameter of the sample.
30
(2) Specific surface area measured by BET method of

hydrotalcite particles



15 such as EPDM butyl rubber, isoprene rubber, SBR, NBR and

chl or osul f onat ed pol yet hyl ene may al so be used as the synthetic resin.
To prepare the conposition of the present]ﬂhvention, 5 means of bl endi ng

t he hydrotalcite particles with the resin is not particularly limted.
For exanple, the hydrotal cite particles may be bl ended with the

synt heti c . resi 006t Gfe atldrba G SRR WA t@lcher resin
conmpoundi ng ingredients as uniformy as possible by the 10 same neans as
comonl y used s@esfigationd d9ff ehkf #P&3O. stabilizer or filler with these
resins. For exanple, the means may be known m xi ng neans such as a

ri bbon bl ender, hi gh- speed m xer, kneader, pelletizer or extruder for

bl endi ng t hesg TpnBPwiiRic Gurfis LEd medsiredlGynBGlaite wERO®Igm of a
heat deterioration resisting agent conprising hydrotalcite particles as
an effective bhyarefpkediehtPaetEcIREt - pol ynerization slurry and stirring
and drying the mixtpfs 15 megsured'Cid SildbiiMAS Wi LiRY Hih fiRat
deterioration 20 resistance of the present 1nvention may contaln other
comonl yl y usespeaiif 1¢ veasrfaceadairea areasurdmemtbofe JIS R5Adonent s. The

addi tives include an anti oxi dant, ul travi ol et screeni ng agent,
antistatic agent, pignment, foam ng agent, plasticizer, filler,

rei nforcenent, (£p el Catlal ptied d# apar St ity pLFassldgki ng agent,
optical stabilizer, ultraviolet absorber, |ubricant, ot her inorganic

and organil® heat stBblsiFemeasireddy P -MS (Inducthiely Caumladvention
w1 be explaiged.in_ i {th reference to the foll ow ng
exanpl es. The 30 p'06%$%§2§?%ﬁ£%é§%#%$%itive contained in the resin
conpositi-on is expressed in parts by wei ght based on 100 parts by

wei ght of the {ffi

r]]':zod impact strength

This is measured in accordance with JIS K7110.

15 '
Reference Examples 1 to 7 (preparation of hydrotalcite
particles)

The kind and property of each raw material used for
the preparation of hydrotalcite particles in Reference

20 Examples 1 to 7 are shown below.
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above neasurenents is cal cul ated and taken as the average secondary

particle dianmeter of the sanple. §2) Specific surface area neasured
by BET net hod of hydrotaIC|te pé ticles
17 This is neasured in accordance with the speci fications of
JI'S 78830. (3) Specific _surface area neasured by Bl aine nethod of 5
hydrotal cite particles This i s nmRamsumatenialaccordance wth the
Bl ai ne specific surface afea nmeasurenm@a. bi: JI S R5201. (4) Metal
anal ysis of hydrotalcite partf{cles 10 aluhiisgn i S [measured by | CP-MS
(I'nductively Coupl ed Pl asfra- Mass Speqt rydebdxide (5) lzod inpact
strength This is neas n cdor da wth JI'S K7110. 15
Ref erence Exanples 1 to 7 (pr,ggg§?.ufau. Hyu?g?zlblte particl es)
The kind and property of each|raw ¥etdrial u9efO0I%r

Mh % 0.0001

Reference Example 1
Purified brine (raw material No. 2) was transferred
to a concentration control tank, and aluminum sulfate
5 (raw materia; No. 4) was added to the purified brine to
_prepare a mixed aqueoué solution (A) having an Mg
concentration of 1.95 mol/l and an Al concentration of
0.847 mol/1l. Thereafter, caustic soda (raw material No.
6) was transferred to another concentration control tank,
10 and sodium carbonate powder (raw material No. 7) and
water (raw material No. 9) were added to prepare an
aqueous solution (B) having an NaOH concentration of 3
mol/1l and an Na,CO, concentration of 0.23 mol/l.
There were injected 1.18 liters of the mixed agueous
15 solution (A) and 2.2 liters of the aqueous solution (B)
into a water-containing reactor at the same time under
agitation to ensure that the residence time was 60
minutes, and a reaction slurry of hydrotalcite (H.T.) was
obtained. This reaction slurry was collected in an amount
20 of 800 liters and aged by heating in an autoclave at
170°C for 6 hours under agitation. After cooled, the
resulting slurry was transferred to a surface treatment
tank and heated to 80°C under agitation, 2 kg of sodium
stearate (raw material No. 10) dissolved in 50 liters of
25 hot water heated at 80°C was injected into the tank
little by little, and the resulting mixture was stirred
for 30 minutes to complete a surface treatment. A solid

material was separated by filtration, washed, dried with



the preparation of hydrotalcite particles in Reference 20 Exanples 1 to 7

are shown bel ow. 18 [err]
19 : Ra%gnaterial
No. 11: . al um num

a hot air drier and ground with a hammer mill to prepare
a sample.
As a result of analyzing the obtained hydrotalcite,
the composition thereof was found to be
5 Mg, Al (OH),(CO,), . *0.5H0.

The total content of Fe and Mn in the hydrotalcite
was 0.002 wt? in terms of metals and the specific surface
area measured by the BET method of the hydrotalcite was
10.4 m'/g.

10 Apparatuses used were made from the following
materials.
1. raw material tank (for brine): SUS 304 lined with

FRP
2. raw material tank (for aluminum sulfate): SUS 304

15 lined with FRP
3. concentration control tank (for brine + aluminum
sulfate): SUS 304 lined with FRP
4. raw material tank (for caustic soda): SUS 304
5. concentration control tank (for caustic soda +
20 sodium carbonate): SUS 304 _
6. transport pipe (for brine and mixed solution): PVC
pipe
7. transport pipe (for caustic soda and mixed
solution): SUS 304
25 8. transport pipe (for hydrothermally treated
material): SUS 316L
9. reactor and autoclave: SUS 304 lined with Hastelloy

C276 |

10. stirrer: SUS 316L
30 11. filter, drier and mill: SUS 304

Purificati thod £ tural und 3 br]



hydr oxi de Al (OH[err] % 99.7 -

Fe % 0. 0035 M % 0. 0001 Ref er ence
Exanmple 1 Purified brine (raM/néperial No. 2) was transferred

-to a concentration control tank, and alum numsulfate 5 (raw material No.
4) was added to the purified br| ne to prepare a m xed aqueous sol ution

(A) having an My phe GRGRNIFAIOBPbrine (Piv maittian No ccmcemg ation of
0.847 mol/|. Thereafter, caustic soda (raw naterial No 6)

transferred tqumecbrbscmmiﬁymg aratorak Qi Taw matiat kaiNam da) bonat e

powder (raw naterial d { al No. 9) were added
to prepare am ac ?ﬁj%brb% Bt %}he (ﬁfﬁ ll{r%%é%({]% concentration of 3
nmol /1 and an Na[ errddedeid Imofatsie atdrtaied . 28 bind .collected fidumie -
were injected 1.18 liters of the m xed aqueous 15 solution (A) and 2.2

liters of thetfemdﬁyil%r%m%ﬂ‘icﬁﬂf? Byresent iy ek ¥ i A nEeak?nt- at
the same ti mat t %b%@%fr%kfr? &P hé ﬂ@SIf@é’b‘@c i Jas 60

m nutes, and a reactlon slurr cite talned
This reacti orﬂ'cslmmqve\/atsheoitmtmuidlthamammseﬂ th;ﬁ. I&fliné |W@s and aged

by heating in _ap. autocl ave at [ Cf ou sun r aqgi,tati
After cool ed,® :H.%:Lzeg ‘?%s%‘l”f?‘hjgmél‘?ﬁ %%é ‘H‘&hs&éﬁ gt‘%&#at@ine@
treat ment ox P& wasl d%*ﬁa@ﬁsé@_&&&efﬁé&_ aeaatWImtﬁakﬁo@ftéodl um
stearatel(o8aw material No. 10) dissolved in 50 liters of 25 hot water

t

heat ed atllBo®kksinnperitiednboinee(rawkmaterialNe.pgl)iittle, and the
resulting mxture was stirred for 30 mnutes to conplete a surface
treatment. A solid material was separated by filtration, washed, dried
with Reference Example 2

A reaction slurry of hydrotalcite was obtained using
the same raw materials in the same concentrations and the
15 same apparatuses as in Reference Example 1 except that
unpurified brine (raw material No. 1) was used in place
of purified.brine.
This slurry was collected in an amount of 800 liters,
aged by heating, surface-treated with sodium stearate and
20 subjected to the same process as in Reference Example 1
to prepare a sample.
As a result of analyzing the obtained hydrotalcite,
the composition thereof was found to be
Mg, ,Al,  (OH),(CO,), . *0.5H0.

370.15
25 The total content of Fe and Mn in the hydrotalcite
was 0.028 wt% and the specific surface area measured by

the BET method of the hydrotalcite was 11 nf/g.

Reference Example 3

30 A product was obtained in the same manner as in
Reference Example 1 except that the reactor, autoclave
and surface treatment tank used were made of a carbon

steel plate for medium and normal pressure vessels {SGP



20 . a hot air drier and ground with a hanmer mll to prepare a

sanpl e. As a result of analyzi%g t he obtai ned hydrotalcite,
t he conposition thereof was found to be

My[err]Al [err](OH)[err](CJerr])[err].5Herr] O The total content
of Fe and Mh in the hydrotalcite was 0.002 wt% in ternms of netals and

the specificnadddea, Jis YyAagmI/NEGNRY dile tBel tFanpdref pikRs
hydrotal cite was 10.4 nmer]r/g. 10 Appar at uses used were nmade
fromthe fol W@Fiengarbon @hesli fiipes for plumbdnardiSGR matexidl(f JiLSori ne):

SUS 304 |ined. it h FRP 2. raw material tank (for alum num
sul fate): su%%gigﬂ&?84" lined with FRP 3. concentration contro

tank (for brine +2A3 @riresdalt of analywing dhe SWEalnéd hyddoralliftaR 4.
raw material tank (for caustic soda): SUS 304 5. concentration
control tank {orcumppgitdaydherens vas faupd R O bonate): SUS 304 6.

transport pi (ar boiuperangd mxedsipbution): PVC pi pe 7
transport pi E%“(’f oP'agaus't?(l c 328)'(% and rfi xed sol.ution): SUS 304 25
8. transport pi Jhe ftortdly domtesrtrelfl Fet ek @ in the hydrotalcite

was 0.038 wt% and the specific surface area measured by

the BET method of the hydrotalcite was 11 nf/g.
10

Reference Example 4
A reaction was caused in the same manner as in

Reference Example 1 using the same apparatuses as in
Reference Example 1 except that ion bittern and zinc

15 chloride were used in place of the purified brine out of
the raw materials. That is, ion bittern (raw material No.
3) was traﬁsferred to a concentration control tank, and
zinc chloride (raw material No. 5) and aluminum sulfate
(raw material No. 4) were added to prepare a mixéd

20 aqueous solution having an Mg concentration of 1.05 mol/1,
a Zn concentration of 0.42 mol/l and an Al concentration
of 0.63 mol/l. At this point, calcium sulfate
precipitated in the mixing tank was separated by
filtration to obtain a filtrate {(A). Thereafter, causiic

25 soda (raw material No. 6) was transferred to another
concentration control tank, and sodium carbonate powder
(raw material No. 7) and water (raw material No. 9) were
added to prepare an aqueous solution (B) having an NaOH
concentration of 3 mol/l and an Na,CO, concentration of

30 0.225 mol/1l. _

There were injected 1 liter of the solution (A) and

1.4 liters of the solution (B) into a reactor containing

water at the same time under agitation to ensure that the



material): SUS 316L .. 9. reactor and autoclave: SUS 304 lined with

Hast el | oy C276 10. stirrer; SUS 316L 30 11. filter, drier and
mll: SUS 304 Purification nethod £3r natural under ground brine

21 The above purified brine (raw material No. 2) was

obtained by purifying natural brine (raw material No. 1) I n accordance

with the fol rewiden®e! kathe was 60 mihu®@s3ndndragaeaseieansaured oF brine
collected from_5 the underﬁ{ound are present in the fornms of divalent

i ons, t r hydretalcdite (EoM.Ji was iobdaised-he 1ike, respectively. To
renove the iron ag#l.th e IE@E [ . ~0Xi di y ration
and then with chlgﬁﬁ%ege%éggg t%ﬁﬁé wg%ogﬁégg%égdcéﬁdéhsé@ggﬁg Chen
separ at ed by 800 tlriddeiren and Bgedbby heatrinig da lan aatocdwventadr ild0°Ko. 2).

Ref er ence_ Ex | e A reaction slurry of hydrotalJcite s obt ai ned
usi ng 5 %%& 6 %ours under aﬁitation. Xft r coo¥ed, the res&?ting

slurry was transferred to a surface treatment tank and
heated to 80°C under agitation, 1.3 kg of sodium stearate
(raw material No. 10) dissolved in 50 liters of hot water
heated at 80°C was injected into the tank little by

10 1little, and the resulting mixture was stirred for 30
minutes to complete a surface treatment. A solid material
was separated by filtration, washed, re-emulsified and
spray-dried to prepare a sample. |

As a result of the obtained hydrotalcite, the

15 composition thereof was found to be

Mg, .Zn Al _.(OH) (CO,) . *0.55H0.

The total content of Fe and Mn in the hydrotalcite

was 0.008 wt% and the specific surface area measured by

the BET method of the hydrotalcite was 7.1 nf/g.

20
Reference Example 5

Slaked lime (raw material No. 8) obtained from

limestone was transferred to a concentration control tank
to obtain a slurry having a Ca(OH), concentration of 200

25 g/l. Meanwhile, purified brine (raw material No. 2) was
transferred to another concentration control tank and
water (raw material No. 9) was added to prepare an
aqueous solution having an Mg concentration of 2 mol/l.
The aqueous solution was transferred to a reactor and

30 0.726 liter of the Ca(OH), agueous solution was added to 1
liter of the Mg aqueous solution little by little under
agitation. After the obtained slurry of magnesium

hydroxide was dehydrated with a £filter and washed with



the sane raw materials in the sane concentrati ons and the 15 sane

apparatuses as in Reference Exanple 1 excgpt that ~unpurified brine (raw
material No. 1) was used in place of “purified brine. Thi's
slurry was collected in an amount of 800 liters, aged by heating,

surface-treated with sodium stearate and 20 subjected to the sane process

as in Referemm:dixamdt&aﬂ was dddea eimrné-ébnﬁﬂmjlfg the slurry®amd f£sult of
anal yzi ng the obta édrotaIC|te he conposition thereof was found

to be My [T A “érmq%rq’@m sqnoentoat iy of 50 The
total contentg/qf vﬂ% ma\ﬂhéaw t&ﬁeméaﬂf%é' C'tE%r o§'a§98t ﬁg Rwaﬂ)and the

specific surface area neasured t hé y rotalcite
was 11 nferr]¥ifers of Zﬁéfce@ﬂmmmaw Cﬂlaiiiaarlal NoA rsr)odimi a® obt ai ned

h
it ot aves CAe, o5 A S R B o oft a o &

steel plate fidrterdiofnthel duveimdymssivine MEHb9d ¥irry under
22 material, JIS 63118 1977) and all the transport pipes wer e
carbon steel 3FifALin. AnthiAdy 9 St eRt af Saushic sodacTestaiggsg

As a result q.@%d%ﬂ%&ﬂ%@ﬂ%@%ﬂ& Eﬂa‘i}ltn% a concentration of

3 mol/l was then injected little by little to obtain a

10 mixed slurry. To this slurry was added water to prepare
800 liters of the aqueous solution, which was then aged
by heating in an autoclave at 150°C for 6 hours under
agitation to obtain a hydrotalcite slurry. After cooled,
the resulting slurry was transferred to a surface

15 treatment tank and heated to 80°C under agitation, and
0.75 kg of sodium stearate (raw material No. 10)
dissolved in 50 liters of hot water heated at 80°C was
injected into the tamk little by little, and the
resulting mixture was stirred for 30 minutes to complete

20 a surface treatment. A solid material was separated by
filtration, washed, dried with hot air and ground to
pPrepare a sample.

The reactor, autoclave and surface treatﬁent tank
used were made of a carbon steel plate for medium and

25 normal pressure containers (SGP material, JIS G3118-1977)
and all the transport pipes were carbon steel pipes for
pPlumbing (SGP material, JIS G3452-1984).

As a result of analyzing the obtained hydrotalcite
was, the composition thereof was found to be

30 Mg, ,Zn, Al  (OH),(CO,),  *0.55H0.

The total content of Fe and Mn in the hydrotalcite

was 0.058 wt% and the specific surface area measured by

the BET method of the hydrotalcite was 16 nﬁ/g.



5 the conposition thereof was found to be

My
[er]rAl[err](OH)[er]r(Cderr]) [err] 0.5%?[err]Cl The tot al o
content of Fe and Mh in the hydrotalcite was 0.038 wt % and the specific

surface area neasured by the BET nethod of the hydrotalcite was 11
mMerr]/g. 10 Ref erence Exanple 4 A reaction was caused in the
sane manner as in Ref erence Exanple 1 using the sane apparatuses as in
Ref erence Exanple 1 except that ion bittern and zinc 15 chloride were used
in place of FRRESHENCE EXaPWMlse bout of the raw materials. That is, ion

bittern (raw mat eghakel01 4 me (§%mMﬁétEE§%ifﬁrreg) BQaﬁR 8e§%:§L:?2tgontro

t ank, and zinc chlori raw nmateri a

(raw nat eri aliMestdnensras admmﬁfbmrpﬁen@ra onicentra® isnueontrsdl ankh
havi ng ang N@ con of 1.05 . .mol /| a Zn concentration of 0.42

mol /1 and®an & g:rr%t éﬁtalr %&u&r\ry havd.'ngo 3 5a(0H), CopCeRtEaLEOMOF c2PRi um
sul fate Prqm puéah@ﬂlne t BArTEXbAIDLRAK Y‘@éwsxﬁﬁgéﬁﬁ(éﬂ RY. 2) %Lt rati on
i

to obtain a ltrate (A). Thereafter, caustic ram/nate No. 6)
was transfer l’té‘éntstfea?ﬁ‘ &o anothew eencenitaatdont lcolntlmﬂ,ktaakdaaddl um

car bonate po %re ra(wr?n‘é{t@l%r ZJ&JQQ Ow)l?lsl gﬁld\(g%)%ra %%waém%t%bil No. 9)

wer e adde repare an-aqu

concentrat i onaqufeo&snwomutmﬂl aavindCan @@hb@&aztzﬁh@h 3¢ 0. 42 /Ml /1.
There mer inLected 1 liter of the solutlon (A) and 1.4 liters of the

sol utioni¢B) Ganecdge selutdongwgsn yransfggred o ehxesgkert amd under
agitation tooeenay ailthdt dfhahe Ca(OH), aqueous solution was added t831

liter of the Mg aqueous soiution little by little under
agitation. After the obtainéd slurry of magnesium
hydroxide was dehydrated with a filter and washed with
15 water, water was added to re-emulsify the slurry and a
slurry having a magnesium hydroxide concentration of 100
g/l was obtained. Thereafter, there were 17.01 kg of
aluminum hydroxide (raw material No. 11), 11.54 kg of
sodium carbonate (raw material No. 7) dissolved in water
20 and water (raw material No. 9) were added to 295.7 liters
of the above magnesium hydroxide slurry under agitation
to prepare 800 liters of a mixed slurry.
This mixed slurry was then aged by heating in an
autoclave at 180°C for 20 hours under agitation to obtain
25 a hydrotalcite slurry. After cooled, the resulting slurry
| was transferred to a surface treatment tank to be
subjected to an agitation treatment using 1.7 kg of
sodium stearate in the same manner as in Reference
Example 1. The same apparatuses as those used in
30 Reference Example 1 were used.
As a result of analyzing the obtained hydrotalcite,
the composition thereof was found to be
Mg, AL, (OH),(CO,), . *0.55H0.

370.15



residence tine was 60 m nutes, and a reaction slurry of hydrotal cite
(H T.) was obtained. Thi s reactiﬁﬂ slurry was collected in an
anount of 800 liters and aged by heatThg in an autoclave at 140[err]C 5
for 6 hours under agitation. After cooled, the resulting slurry was
transferred to a surface treatnent tank and heated to 80[err] C under
agitation, 1.3 kg THe seslaln séeesnt ©f Fe (Artv MRtH{ i e Mradatbs60! ved in
50 liters of hot water heated at 80[err]C was injected into the tank
little by 10 W3§ Q148 Jak? 1 #rd ( Bhe| $PeRlFi <t SMEfaRe ares mepIwred by

by T trati on etet pSUOETEr (8 ¥ Slor a1 SR MR FinTs, BokRieE e

by filtration, was re-enufl s and .

sanpl e. the hwydwotalbclte gfaxtibcbis caggbomexatedl cite, the 15
conpositign thereof was found to be
Ng[err]Zn?err]Al[err](C}D[err](CIIerr]) [err]0.55H err] O . The
total contentReferencedEMmpletne hydrotalcite was 0.008 w % and the
specific surface area neasured by . t he BET nethod of the hydrotalcite

was 7.1 nferr]/g. Barifiegdping crawmpteriznl No. 2) vasaklgchnsmxediw
mat eri al No. btk S ' t r ferred t
concentrat i onf'g(%:o"'gtn)t‘:tr"dc?‘)lll1 fan éeﬂ&nt%oé)% al n‘g%ﬁéﬁ‘%% @P'Hbm% sdéfﬁa—’ﬁ?

concent r at i on(xdw 208te2fal Mo. dparad addeduts fpespdré ne hiowd neqesdas No.
2) was tra ferregéé? anot her concentration control tank and wat er

(raw mat && al S}IEEIN RREWRS 2 g peerceptration @buk. $9Imel 6k ardi ng an

My concentrata@maDicend®httation JH€) UL NS AP! “t'ﬂlfé&'e%ﬁ:etrr,awugfi to a
reactor and 30 0.726 liter of the Ca(OH)2 aqueous solution was added to 1

liter of the sgdaq(reaasmateniabriNeit6) evay transfexmeldrto anathéntion. )
piver the obl QNS elitidn LofBARESLAR, andV S QHLS CaBoAotY PEgs: " 1" 2
(raw material No. 7) and water were added to prepare an

15 aqueous solution (B) having an NaOH concentration of 3
mol/l and an Na CO, concentration of 0.23 mol/l.
There were injected 1.18 liters of the mixed aqueous
solution (A) and 2.2 liters of the aqueous solution (B)
into a water-containing reactor at the same time under
20 agitation to ensure that the residence time was 60
minutes, and a reaction slurry of hydrotalcite was
obtained. This reaction slurry was transferred in an
amount of 800 liters to a surface treatment tank and
heated to 80°C under agitation, 2 kg of sodium stearate
25 (raw material No. 10) dissolved in 50 liters of hot water
heated at 80°C was injected into the tank little by
little, and the resulting mixture was stirred for 30
minutes to complete a surface treatment. A solid material
was separated by filtration, washed, dried with hot air
30 and ground to prepare a sample.
As a result of analyzing the obtained hydrotalcite,
the composition thereof was found to be
Mg, ,Al, ,(OH),(CO,), . *0.55H0.

0.15



24 water, - water was added to re-emulsify the slurry and a slurry -
havi ng a magnesi um hydr oxi de concentrati of of 50 g/l was obtai ned.
Thereafter, there were added 35.1 lit®rs of zinc chloride (raw materi al
No. 5) and 70.9 5 liters of alum numsulfate (raw material No. 4) to 229.4
liters of the above nagnesi um hydroxi de slurry under agitation, and
327.9 liters of camd i CotflacsPtdmt HHNFe and MBAKEHY BatdtAXETHONat e
and having a concentration of 3 nmol/l was then injected little by
little to obteas @ 204 wikeand| the yspeqbfig|surfage aiea BeRRRreditRY to
prepare 800 liters of the_.agueaus.solufion. which wes then aged by
heating in ahg%%t%%fdvﬁgg?&1%6[@???%¥q59{%i%5€ Shde m/g‘agitation to
obtain a hydrot al cThe samsryppdfdtusemcaedthose wdwd rigs Rdfexprsteir ry was
transferred to a surface 15 treatnent tank and heated to 80C under
agitation? an@xample ¥owegpe ¥Seddi um stearate (raw material No. 10)
dissolved in 50 liters of hot water heated at 80[err] C was i njected

into the tank little by little, and the resulting m xture was stirred
for 30 mnutes to Thepbreperties andfmetalrconbemts oA ¥reid material was

separ ated by filtragion shed, Le ith ] to
prepare a san]EJYQFO{:a'ILC%%e pﬁﬁ?gﬁﬁtgg?aéﬁ?gnc %vggén%ﬁéﬂég%gégggg?nent
tank usedesenpleBde €6 2 eaebshowheeh phatfolbowimdi tabbad 25 nor nal
pressure containers (SGP material, JIS G3118-1977) and all the
t'ransportl%i pes were carbon steel pipes for pl unbing (SGP material, JIS
G3452-1984) . As a result of analyzing the obtained hydrotalcite
was, the conposition thereof was found to be 30 :
My[err]Zn[err]Al[err] (OH)[err](CJerr]) [err]0.55Herr]O.



The total content of Fe and WMh in the hydrotalcite
the specific surface area neasured by

hydrotalcite was 16 nierr]/g. 28

Ref erence Exanple 6 Slaked line (raw materi al
from
obtain a slurry having a Ca(OH)2 concentration of 200
purified brine (raw material No. 2) was
concentration control tank and
prepare an

wat er (raw materi al

was 0. 058 wt % and
t he BET net hod of the

25

No. 8) obtained
| i mestone was transferred to a concentration control

tank 5 to

g/l. Meanwhile,

transferred to anot her

No. 9) was added to
aqueous sol ution having an My concentration of 2 nol/I.

10

The aqueous sol ution nt ansferked (4 a reaftor an 0.726 liter of
the Ca(OH)2 aqueous 9 [ gdgeg@|to d | i terqoff the My aqueous
solution little by lijtt] @ &S S <af|t atdon Aft er tge jobt ai ned slurry of
magnesi um hydr oXi °mﬁ%§£§@x@r§p€¢ with a filtef @nd washed with 15
wat er, water was adde re I'si T'y "tlhe slurry and| a
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slurry having a magnesi um hydroxi de concentration of 100 g/l was

obt ai ned. Thereafter, there were 17.01 k% al um num hydr oxi de (raw
material No. 11), 11.54 kg of sodi urfi‘car bonate (raw material No. 7)
di ssolved in water 20 and water (raw material No. 9) were added to 295.7
li-ters of the above magnesi um hydroxi de slurry under agitation to
prepare 800 |IRefrremnde Exammikes|8irand 9 This m xed slurry was then

aged by heating in_.an autocl ave at 1800C for 20 hours under agitation
to obtain 25 a h%}eotcﬁ"lﬁqsé"@%sf ynd groperidfs®f hydnatadiaitey sl urry

o transferrﬂm@%ﬁg@r&ae@y@mtﬁ@ﬁwﬁw are ﬁi&&ﬁ[xﬁe S° an

agitation treatnent using 1. sodi um stearate I'n ame nmanner
as in Referer#%llOWiIE(a#ﬂhJ@-l The sane apparatuses as those used in 30
Ref erencecExanpl e 1 were used. As a result of analyzing the
obt ai ned gydrot alcite, t he conposition thereof was found to be
I\/g[err]AI[err](O—D[err](CCIerr])[err]O S5Herr] O

The total content of Fe and Mh in the hydrotalcite was
0.048 wt % and the specific surface area neasured by t he BET net hod of

the hydrotalcite was 7 nferr]/g. However,



the hydrotalcite particles agglonerated. 5 Ref erence Exanple 7
Purified brine (raw material No. 2) was ansferred to a concentration
control tank, and alum num sul fate ?aw material No. 4) was added to
prepare a m xed aqueous 10 solution (A) having a My concentration of 1.95
mol /1 and an Al concentration of 0.847 nol/|. Thereafter, caustic
soda (raw material No. 6) was transferred to another concentration
control tank, and sodi um carbonate powder (raw material No. 7) and
wat er were added to prepare an 15 aqueous solution (B) having an NaCH
concentration of 3 mol /1 and an Na2CO3 concentration of 0.23 nol/]|.
There were injected 1.18 |itefs of The M[Xed pquequs solution (A) and
2.2 liters of the aqueous sol §tid@ (B) into a|water-containing reactor
at the sane tine under 20 agitlaifn to surefthat| the residence tinme was
60 mnutes, and a reacti org sgugr Iy df ofallcite was obt ai ned.
This reaction slurry was trangf@rged HnHn < | @munt of 800 liters to a
surface treatnent tank and e tgdgjég 80C under| agitation, 2 kg of

ec

S

sodi um stearate 25 (raw mat eri|& 8 E0)g|di ssplveq in 50 liters of hot
wat er heated at 80[err]C|Was®imjectdd info tHe tank little by
little, and the resulting m xtjuregwas sti|rred|for {30 mnutes to
S
Og

conplete a surface treatnent. | Bd tleri a was separat ed by
filtration, washed, dried wth ET%O angl goround to prepare a sanple.
~ o b
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Structural formuila
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As a result of analyzing the obtained hydrotalcite, t he conposition

t hereof was found to be Ng[err]Al[eQﬁJ(CH)[err](CIIerr])[err].0.

55H err] O 27 The total
content of Fe and WMh in the hydrotalcite was 0.004 wt % and the specific
surface area neasured by the BET nethod of the hydrotalcite was 60

mMerr]/g. ExampleEhedl sank 2amyal alongesraasi ve Exanipaes i1n taefer ence 5
Exanple 1 were us$p. " The properties and netal contents of the

hydrotal cite part FéeetShRAHAG ithe Foldowiagreommpesddion wergnples 1 to 7
are shown ingripdrald MW 0 krildingl Cxtrude?® at 260°¥ "From the

hydrotalcite particles obtained in the above Reference

5 Examples to . obtain test samples. The heat deterioration
resistance and impact resistance (notched Izod) of each
test sample and the dispersibility of the particles were
measured in accordance with the following methods.

Heat deterioration resistance: After each of the above

10 pellets was kneaded in the same manner and extruded five
times, the melt flow rate of the resulting extruded
product was measured in accordance with JIS K7210 and
compared with the first measurement data. (The higher the
MFR the more deterioration has proceeded.)

15 Impag;_:esis;anﬁe: A JIS K7110 Izod test piece was
prepared from the pellet extruded five times from an
injectiqn molding machine at 230°C to measure impact
resistance.

Dispersibility: A 60 pm-thick film was formed from the

20 above pellet by a T-die film forming machine and observed
visually to evaluate the dispersibility of the
hydrotalcite particles based on three criteria. The

results are shown in the following table.

Composgition

25 ethylene-propylene copolymer 100 PHR
Irganox 1076 0.05 PHR
Irgafos 168 0.05 PHR

hydrotalcite particles 0.1 PHR or 0 PHR



29 Ref erence Exanples 8 and 9 The conpositions and properties of
hydrotal cite particles prepared by anoth%£ nmet hod are shown in the
foll owi ng table. 30 [err] 2

31 Exanples 1 and 2 and Conparative Exanples 1 to 8

having the follow ng conposition were prepared by a kneadi ng extruder
at 260[err]C fromthe hydrotal cite particles obtained in the above
Ref erence 5 Exanples to obtain test sanples. The heat deterioration

resi stance and inpact resistance (notched 1zod) of each

Pell ets
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test sanple and the dispersibility of the particles were measured in
accordance with the foll owi ng net hods. Heat deterioration resistance:
After each of the above 10 pellets was Qﬁeaded in the sane manner and
extruded five times, the nelt. flowrate of the resulting extruded
product was neasured in accordance with JI'S K7210 and conpared with the
first measur @samipleat3n andl tompagiaarivieh@xampld-B the nore deterioration has
proceeded.) 15 |Inpact resistance;: A JI.S K7110 |zod test piece was
prepared from t he FSdtieds Lavindedhe Followiagdr compesition; WREt i on nol di ng
machi ne at 2 i i 2] spersibility:
A 60 pmthic Q}[eﬁ&%e\%ﬁﬁ gﬁgﬁﬁrlﬁ%ﬁ%trfge%%?v?@eﬁgfogly t?e_l__ die film
form ng nachihydratdloider padticles sptidined igw Refatrencee Ediampdes il ity of
t he ydrotal cite rticles based.on thgree criteria._ The results
are shomn?in % d9 iiﬂ}ﬁaﬂﬁ%& samplesim g PWPEﬁSzBreB?ﬁﬁ efB- BR8py! ene
copol yner same mann€i0 d3HRn Exdmd@NaX wEHEd measured for heat

0. 05 PHR | rgaf os 168 ' 0. 05 PHR _

hydr ot al ci t e d®§giQration resistance, impactppRsdstanmgrand 32

dispersibility.
Composition

10 ethylene-propylene copolymer 100 PHR
Irganox 1076 0.05 PHR
Irgafos 168 0.05 PHR

hydrotalcite particles 8 PHR



[err] 33 Exanpl e 3 and
Cenparative Exanple 9 Pell ets haéing the foll owi ng conposition were
prepared by a kneadi ng extruder at 260 omthe hydrotal cite

particles obtained in Reference Exanples 1 5 and 3 to obtain test sanples.

Sanpl es prepared in the same manner as in Exanple 1 were nmeasured for
heat deterioration resistance, inpact resistance and
di spersibility. Conposition 10 ethyl ene-propyl ene copol yner
100 PHR | rganox 1076 0. 05 PHR | r gaf os
168 0. 05 PHR hydraotal cite particles
8 PHR 34 g
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[err] : 35 Exanpl e 4 and
Conparative Exanples 10 and 11 he foll ow ng conpound was kneaded
using a roll at 180[err]C for 5 m nut®ds to prepare a 0.7 mmthick roll
sheet . This sheet was cut to a size of 5 cmx 8 cm placed in a 5 gear
oven heated at 180[err]C and taken out every 10 m nutes to measure its
ther mal st abiExddmplelhe il eronatd tived Examplldie 1edna Wwas eval uat ed based
on its coloration, the amount of tine el apsed before the resin turned

predet erni ned bl adRW&LIHoaEngG Fompapndomas dneaded @sing @ aoldt age of
her St SDIBX: 300k o P S pranardl 9 oM kUi o1 UG on

pol yvinyl chloride (polynerization I um
st earat e This sheet was cut to a size of0.5 ditHR X5 cnvi R adeRBrial @&

g&/érgﬁz CIS t edg;)e%%{]izog%lelég rLEetahl:ae%? at 180°C and tpkenpqut,everyyRo mi?)éé@%ljﬁat ed
soybean oil to measure its thermal stabid:1%y¥HRThe ddferioration of
the resin was evaluated based on its coloration, the
amount of time elapsed before the resin turned
predetermined black was measured, and color at the
10 initial stage of thermal stability and dispersibility

were evaluated.

c L4
polyvinyl chloride (polymerization degree of 700) 100 PHR
calcium stearate 0.5 PHR

15 =zinc stearate 0.2 PHR
dibenzoyl methane 0.1 PHR
hydrotalcite particles 1.5 PHR or 0 PHR

epoxylated soybean oil 0.5 PHR



[err] i 37

Cl-ai ns 1. A synthetic resin conpgsjtion having heat

deterioration resistance conprising: 5 ( 100 parts by weight of a
synthetic resin; and (B) 0.001 to 10 parts by weight of hydrotalcite
particles defined by the following (i) to (iv): (1) the
~hydrotalcite particles are represented by the fol l owi ng chem cal
structure forrmula (1): 10 { (My)[err](Zn)[err])
[err](A)[err](OH)[err](Alerr]) nHerr]O (1) wherein Alerr]
is at |east one anion having a val ence of n, and x, y, z and mare

val ues which satisfy the follow ng expr essi ons: 0.1 [err] x
[err] 0.5, y +z =1, 0.5 [err] y [err] 1 15 O [err] z [err]
0.5, O f[err] m< 1; (ii) the hydrotalcite particles have an
aver age secondary particle dianeter neasured by a |laser diffraction
scattering nethod of 2 [err]mor |ess; (iii1) the hydrotalcite particles
have a specific surface 20 _ area neasured by a BET nmethod of 1 to 30

mMerr]/g; and

(minutes)
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(iv) the hydrotalcite particles contain an iron conpound and a
manganese conpound in a total anount of s 02 wt%or . less in terns of
netals (Fe + MWn). 25 2. The synthet'z resin conp05|t|on of claim 1,

wherein the hydrotalcite particles are represented m'
chem cal structure formula (1) in which x, y and z are Hmmj ’mm/mmm

satisfy the foll ow ng expressions: Claims 0.2 [err] x"[efr]- O0M4, s

+z =1, 0.7 [err] y [err] 1 30 O [err] z [err] 0. 3.

The synthetic resin conposition of claiml1, wherein t he hydrotaIC|te
particles haye an,a C y 38
particle dlaéeterA §§é§g§g§§ ggg?ésngBOF%FégplhaVlngsca?terlng nmet hod of

0.4to 1.0 [detbmuoratloﬁ.reiuetammbhebmprmsing conposition of claim1,
wherein 5 thg hydrotaIC|te ggrtlcles have a S%QC|f|c syrface area
y p

measur ed Dy APBEFORePREHSoPYs Wed- 9B ePrFﬂ@ etic rgsinfn@ndynthetic resin
conmposi ti on i) Clodioll tief Patts byt WeiGHd eieahiuaradhie! gartavaed ratio
of a specific surface neasured Dy thé BET nmethod to a specific surface
area neasur edeffyingdBbyi thenmficidewimngl (g ¢o (1iv):

(i) the hydrotalcite particles are represented by the

following chemical structure formula (1):

10 {(Mg)_(zn) },_ (AL) (OH) (A7)  ‘mHO (1)
wherein A~ is at least one anion having a valence of n,
and x, ¥, 2 and m are values which satisfy the following

expressions:
0.1 = x= 0.5, y+z-=1, 0.5=y=1
15 0=z =0.5, 0=m<1;

(ii) the hydrotalcite particles have an average secondary

particle diameter measured by a laser diffraction

scattering method of 2 pm or 1less:

(iii) the hydrotalcite particles have a specific surface
20 area measured by a BET method of 1 to 30 nf/g; and

(iv) the hydrotalcite particles contain an iron compound

and a manganese compound in a total amount of 0.02 wt% or

less in terms of metals (Fe + Mn).

25 2. The synthetic resin composition of claim 1, wherein
the hydfotalcite particles are represented by the above
chemical structure formula (1) in which X,y and z are
values which satisfy the following expressions: |

0.2 =x=0.4, Yy +2z =1, 0.7y 1

30 0=z = 0.3.

3. The synthetic resin composition of claim 1, wherein

the hydrotalcite particles have an average secondary



6. The synthetic resin conposition of claim1l1, wherein "the

hydrotal cite particles contain an iron c ound and a nese
compound in a total amount of 0.01 wt% o Iess uﬂllﬁmFe +
Vh) . 7. The 'synthetic resin conposition of cla| 1 t he

hydrotal cite particles have a total content of an 20 |ron conpound
nmanganese copagtndiecabamétefMagdBtred byChI DaLEM §ORPAHBEIi0ROPPES

conpound, vanadi um conpound and ni ckel conpound of 0.02 wt%or less in
terns of met@fattering gethggecofyft AetPclsBsR- conposition of claim i,
wherein 25 the hydrotalcite particles are dehydrated at a tenperature
of 150 to 300C. 9. The synthetic resin conposition of claiml1,

wher ei n 4be hyHeoswphthétiparésthesompestibhodni ofdclaimnl anwhatenh 30

0.01 to par t .based on 100 arts b ht of the synthetic
resin. th R¥dr9639?ﬁ§esyﬁFﬁépies 8VR eoﬁaeg% 16nSBFERFS; AFRR wher ei n
the synt het | fiehS3klal BydaPBE¥ChBthBa_BECGPRLY I8! mt JiPY COf ora
halogen contalning restn t ereo e ‘hetic resin conposition
of claim1, wherein

5. The synthetic resin composition of claim 1, wherein

the hydrotalcite particles have a ratio of a specific

10 surface measured by the BET method to a specific surface

area measured by a Blaine method of 1 to 6.

6. The synthetic resin composition of claim 1, wherein
the hydrotalcite particles contain an iron compound and a
15 manganese compound in a total amount of 0.01 wt% or less

in terms of metals {(Fe + Mn).

7. The synthetic resin composition of claim 1, wherein
the hydrotalcite particles have a total content of an

20 iron compound, manganese compound, cobalt compound,
chromium compound, copper compound, vanadium compound and

nickel compound of 0.02 wt% or less in terms of metals.

8. The synthetic resin composition of claim 1, wherein
25 the hydrotalcite particles are dehydrated at a
temperature of 150 to 300°C.

9. The synthetic resin composition of claim 1, wherein
the hydrotalcite particles are contained in an amount of

30 0.01 to 5 parts by weight based on 100 parts by weight of
the synthetic resin.



the synthetic resihﬂTS”poIYethyléne pol ypropyl ene, pol ybut ene,

Comosi ??Eﬂyia?erc‘l‘\mm“ﬂIlL\ilmnlﬁé"p?Lé”ﬁ%ar otal i L2 pane, Synthetic resin

surface-treated V\n*thcatL " Seadt one surface treatnent agent selected from

t he group consisting of higher fatty acids, anionic surfactants,
phosphat es, goupl irhe agﬁmhat1@nﬁee§heb§mpbsm@h¢hydfIelalm &'Cﬁhékéiﬁnd
fatty acids. 15 13. A nolded article forned fromthe synthetlc resin

conposi ti on &hecpymhetic resipgispahpgly@deéiner 8t CORCAYFHRE: Lh§ragént
conposed Of|) tﬁgxﬁl%P@5pbggt335g §I§%3q5fE3g96g¥ the followng (i) to

(iv): talcite particles are represented by the
foll owi ng chem cal structure formula (1)

5" Ouher of n A1 SThe' FahtReln Hhedh %&#ﬁ 1k oby o Blbin 1. whegpan, ),

and mare Va&%@ﬁé@ﬂﬁﬂéﬁ%ﬂ”ﬁ@@ﬁnth% b@#?@@ﬁ?lene 96&&9&%?9ﬁ8ne, 0.1
[err] x [err] 0.5, +z = [err] 0 [err]
z [err] 0.5, POlybute@e[-eml%k@tmpe@tle}let-ﬂé Wdl’tbledtrcpppoémﬂrcl es have
an average secondary particle dianmeter neasured by a |laser diffraction
scattering nethod of 2 pmor |ess; 40

12. The synthetic resin composition of claim 1, wherein
10 the hydrotalcite particles are surface-treated with at
least one surface treatment agent selected from the group
consisting of higher fatty acids, anionic surfactants,
phosphates, coupling agents, and esters of polyhydric
alcohols and fatty acids.
15 '
13. A molded article formed from the synthetic resin

composition of claim 1.

14. A heat deterioration resisting agent composed of
20 hydrotalcite particles defined by the following (i) to
(iv):
(i) the hydrotalcite particles are represented by the
following chemical structure formula (1):
{(Mg)_(Zn) }, (A1) _(OH),(A")_, *mH,0 (1)
25 wherein A" is at least one anion having a valence of n,

and x, v, z and m are values which satisfy the following

expressions:
0.1 = x = 0.5, vy+z =1, 0.5y=1
0=z = 0.5, 0o=m<1;

30 (ii) the hydrotalcite particles have an average secondary
particle ‘diameter measured by a laser diffraction

scattering method of 2 pm or less;



(iii) the hydrotalcite particles have a specific surface ~~area mweasured

by a BET nmethod of 1 to 30 nferr]/g; and (iv) the hy '
particles contain an iron conmpound af@ a manganese C¥mmm“'mwl&““|
amount of 0.02 wt%or 5 less in ternms of netals (Fe + Mh)» ¢ ¢ . s[he
heat deterioration resisting agent of claim 14, wherein the
hydr0t3|C'te(ﬂ@&%!Ehéshﬁaﬂofﬁmbﬁﬁénb&ﬂt@&légehave absyeceheni sarsateucture
formula (1) in ich x, y and z 10 are values which sajisfy the follow ng
expressi ons: area measuped pgra] BET[methoG.d9f 1 to $0+mz/gs And 0.7 [err] y

[err] 1 : e 1.0 . a ter] l;on
resisting agéﬁy)o?h%lg&é??ﬁ%i%ékﬁhgggFﬁcgﬁg é§8F0?§|%ﬁt%r§§r§§@§éghﬁave an
aver age andoadmapgpaesectempbandt ¢h segevatdalpuat! ase0.02 wdif biracti on
scattering nmethod of 0.4 to 1.0 pm 17. The heat deterioration
resistindgagéﬁﬁsoﬁncFSFﬂﬁlﬂf ?Gtg%ﬁeﬁgpn+tﬂﬁ)hydrotalcite particles have a
specific surface area neasured by a BET nethod of 5 to 20 nferr]/g.

18. The heat deterioration resisting agent of claim 14, wherein the
hydr ot al ci t elpart Tbeebehtvdetieribratabnaresispiéngf agestir bficelatmsiined by
the BET nethod to.a specifi.c rface. area neasured by a. Bl.ajne t hod
of 1 to o wherd1d EChybtoraicite BaFe3LTRs RRR FEPLRkaR R YA R,
‘Wherein the hpdwe! ehenieapastirélctareofbainglan (1)oan3GheeAPRYNY and &

manganese conpound_in a total anount of 0.01 wt%or less In terns of
netal s (H2 +agg) values which satisfy the following expressions:
0.2 =x%< 0.4, vy + 2 =1, 0.7y =1

0=z = 0.3.

16. The heat deterioration resisting agent of claim 14,
15 wherein the hydrotalcite particles have an average
secondary particle diameter measured by a laser

diffraction scattering method of 0.4 to 1.0 pm.

17. The heat deterioration resisting agent of claim 14,

20 wherein the hydrotalcite particles have a specific

surface area measured by a BET method of 5 to 20 nf/g.

18. The heat deterioration resisting agent of claim 14,
wherein the hydrotalcite particles have a ratio of a
25 specific surface measured by the BET method to a specific

surface area measured by a Blaine method of 1 to 6.

19. The heat deterioration resisting agent of claim 14,
wherein the hydrotalcite particles contain an iron
30 compound and a manganese compound in a total amount of

0.01 wt® or less in terms of metals (Fe + Mn).



20. The heat deterioration resisting agent of claim 14, wherein the

hydrotal cite ﬁ otal cont of an iron conpound,
manganese conm "Rﬂlﬂﬁﬂﬂ(ﬂﬂﬂ)ound ﬁc]hrom um conpound, copper
conpound, vanadf um cdnp8undl ahd 5 nickel conpound of 0.02 w%or less in
terns of netals. 21. The heat deterioration resisting agent of claim

14, wherzgn tTige lysli Ot @ Eétfopat 1o | BSs BE€inlg hyghnt aslf ad1fim 14,
tenperature of 150 to 300[errLC. 10 22. Use of the heat deterioration
resisting agéaerein thec-hydrotalebte parbiclendhavatadeetr]l sertemtof a

synthetic regknaatsthg thiBothat NGERBhLYsaPLEhPGEe cobalStlnpound,

chromium compound, copper compound, vanadium compound and

5 nickel compound of 0.02 wt% or less in terms of metals.

21. The heat deterioration resisting agent of claim 14,
wherein the hydrotalcite particles are dehydrated at a
temperature of 150 to 300°C.

10
22. Use of the heat deterioration resisting agent of
claim 14 to suppress the heat deterioration of a
synthetic resin at the time of thermally molding the

resin.



