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1 DESCRIPTION HYDROTALCITE AND SYNTHETIC RESIN
COMPOSITION 5 TECHNICAL, FIELD The present invention relates to
hydrotalcite, a method of producing the same and a synthetic resin
composition. BACKGROUND ART 10 Hydrotalcite is an inorganic
compound containing magnesium, zirlgand aluminum, and it is known
fromWO 99/01509, Japanese kokoku Publication Sho-46-2280, Japanese
kokoku Publication Sho-47-32198, Japanese kokoku Publication
Sho-48-29477, Japanese kokoKik PublicaticiniSho-50-30039, 15 Japanese
kokoku Rublicatian She:51:29129 and Japanese;KpkaioRublicationy
Sho-55-80445, that by using it as an additive of synthetic resins for
general purpose such as polyolefin, polyvinyl chloride and the like,
properties as a heat stabilizer=6f¢sifrar ari Béid-acceptor of resin can be
attained:Ht20xis kapwn that aresin cemposiiarvcontamingthete, a method
dwdratalite i isgpartieulady. superioran eythermalinsulating prepestysdnd on: .
thermal stability and this resin composition can be used in applications

such as a film for agricultural (e%&g %f,or covering wires. 25 But,
when the hydrotalcne is mlxeéjg§ toa (L)%ok}un resin or a copo mer
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have.properties sug aégveaﬂ@mg:@lslg nee. (| mat&%eeg of.ipn
F85isting a,long- t%rm,gge in the sunny out oors

But, when the hydrotalcite is mixed into a polyolefin
resin or a copolymer thereof, a problem that die drool or
coloring (yellowing) occurs by being subjected te a step of
heating for processing arises. Therefore, it has been desired
to decrease the occurrence of die drool and coloring resulting
from the hydrotalcite.

Further, as a film for agricultural uses, polyolefinic
resin films such as a polyvinyl chioride f£ilm, a polvolefin
film and an ethylene-vinyl acetate copolymer film are mainly
used for houses or tunnels in protected horticulture. The
performance reguiredof suchafilmforagricultural usesvaries
with its use, applicaticns and subjects of crops, and therefore
various properties other than heat resistance may be required.
However, 1n some cases, speciflic propertles are deteriorated
or other properties are not imprcved, depending on the
additional amount of hydrotalcite.

Forexample, the films foragricultural uses are required
to have properties such as weathering resistance {performance
capable of resisting a long-term use in the sunny outdoocrs),
an anti-fogging propertiy(performance of preventing a
phenomenon in which an inner surface of a
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an anti-fogging property(performance of preventing a 45 phenomenon in
which an inner surface of a 2 covering film is covered with fine sweat
through condensation due to high humidity in houses or tunnels and its
transparency is deteriorated) , a thermal insulating property (performance

5 of maintaining temperature in faC|I|t|Ss high during the night) and a
translucency (transparency). With respect to asynthetic resin

composm %b ontaining the h drot%cge forpo olefin, films fkclnr agnrgu tugt fon
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afllméFora rﬁ I?ur nt ;:-/ dr ta ite is. toa
@ Tcl){lde§ ! §“|h’ n%mcz?lr%%@ggg aﬁr e}é %un(t% :’th% rp@gigfu o%/ 0 u;?
aoff Jer 6 e surta i) %_E' Q%G‘Esaiy%theare ¢ .counterm %%%ﬁ?%
V& Reenr ratgleite is. also,yse @%amr hev
055%@ er, ot g yinyl éq%ic eéJ:D Jar.cQuering wires {n place.ota .20 | %‘%us,
staplizer, use 8&%?@&%01% pigferred fromthe view point of an. . vy water
Shviropmental impact: Byt, when Q&S@W?Qﬁ' hydrotalcite having a
sodium content of more t%allQOaPPéHJ% ysed, fhere is-aproblem that the; 4.
glectric resistance (valume yesistivity=\R), af.the-vinyl chigrde I@f%usm
Jeducedicompared 25 with.the case of ysing the Jead:stabilizer. fWse o re
dhere-has,beenrequired-sueh hydrotalcite that 9@@@6 &hloyide resin
compositign-Raving-the electric resistance;whichds equal t thatdn ssing; zc
dhe lead %tablhéa&@@ﬁa@ ahtaingd.r3Q- SUMMARY; QR THE INVENTIQN o ¢ 2
1n view of the abeve state of theart it isamebjest of dhe presentinvention ey
e previde hydretaiciterwhigh can: inhibit a white disgoleration bywater 9bna1
ra/elyelefin fitm foragrigultusalises, adleeming to the-surace, of awvipyn s
35ehlorige resin:fikme adedustion it electris resistancerias the-¢ase=0f vo lume
Hsingsthehydyotaigite-as-a stabilizer-of i vinyk ehleridel resinfor savesingarea
wiires, the acgprence of die dreel inthe easeaflusiag the tyydegtaiditeas has
eenreutralizetr ofansaeid catalystresidue-incapeolyolefimresicniaride resin
copplymeridhthereof, andheoloring(yellowing) srextrusion imprepatngal to

that in using the lead stabilizer can be obtained.

SUMMARY OF THE INVENTION

In view of the above state of the art, it is an object
of the present invention to provide hydrotalclte which can
inhibit & white discoloration by water of a polyoclefin film
for agricultural uses, a blooming to the surface of a vinyl
chloride resin film, a reduction in electric resistance in
the case of using the hydrotalicite as a stabilizer of a vinyl
chloride resin for covering wires, the cccurrence of die drool
in the case of using the hydrctalicite as a neutralizer of an
acid catalyst residue in a polyolefin resin or a copolymer
thereof, and coloring (vellowing) in extrusion in preparing
pellets and can be suitably used as a resin additive, a method
of producing the same and & synthetlc resin composition
containing the
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pellets and can be suitably used as a resin additive, a method of
producing the same and a synthetic resin composition containing the 3
same. The present invention relates to hydrotalcite expressed 5 by the
following formula (1); (Mg)x(2n)Yli-z(Al)z(OH)z(An-) ./nomH20 (1) in the
formula An- represents an anion having a valence of n, and x, y, zand m
are values which satisfy the following &xpressions, 0.5 <_x<_1, 05y50.5,
x+y =1, 0.1 <z50.5, 10 0 <_m < 1, and the hydrotalcite has a sodium
content of 100 ppm or less and is used as a resin additive. The above
Srﬁ}a?otaé%é referably has a speC|f|c urf ace area of 1 to 40 m2/

The ab F@rael et by & ROt S tessed
ig’ln&eslsﬁ ? oir%) (;_eel'/hv\t/a ﬁH%ent T\i{entlon also
atb%s a pro ugs % otalcite,' v hi com rises ﬁstecp (I?)
I S|um

a|n|ng thdao Icife §:I'ur¥ sing magnesium %uf ne
sodrc and a ste f;o washin P?water I eI:Xbove e§1 d’of ng
Bddifig fydrotalcite: the above’ eifﬂ @ s ﬁefé?ﬁ%ly alstep o} obtainng - >
yartafcite-sidy by a hydrothermal synthesis at a temperature of 120 to
250C. THePabBvé Tiethod 'of praducing Aydrotaritepreferably 2B Htrtherl ess
%%prfse%%egte‘ﬁ%f%uigﬁéé]?re%ﬁﬁgt?Wéf present invention also relates to
a synthgfterﬁgﬂvﬁé}ﬁﬁééiﬁé& SviicHPESanang Q66ve Ryarotdicite™aff 2 ce
3 Enfhetit réSindh the’ Sbove synthetic resin composition, the content
30 of th@%o@%%%r@t%ﬁjﬁt%ﬁ prefefably’ 00AH PP parts Bfl’ SReRRt oy 2
26 G EOT parts by Weight ofithe abbye syathietic resin: Preferably Ciff
the above SyRiffetie Tesin EoMpostibn the syfthetig fesiA is aWOQ of
%W}b@f%géiﬁm%%%ﬁf@nt Wi5L 6 1RO ABOVE R dtctakite i o°f toog aining
hafsByrweight based ré/n 166 ‘b‘érﬁ@ﬁﬂﬁé@ﬁfﬂoﬁﬁéw chforftldnidie s i um
Preferabf i theSymitheti *r%%m%orffﬁoqskﬁw tHe- Tahd¥e ‘Shthetic resin is

apoWo%ﬁh*ﬁ%ﬁQWﬁ? ? ?fproauc ng hydrotalcite, the above
step (I) is preferablya step of obtaining hyvdrotalcite slurry

by a hydrethermal synthesis at a temperature of 120 to 250°C.

The abecve method of producing hydrotalcite preferably
further comprises a step of surface Lreating.

The present invention also relates to a synthetic resin
composition, which contains the above hydrotalcite and a
synthetic resin.

In the above synthetic resin composition, the content
of the above hydrotalcite 1s preferably 0.0l to 20 parts by
welght based on 100 parts by weight of the above synthetic
resin.

Preferably, in the above synthetic resin composition,
the synthetic resin is a vinyl chloride resin and the content
of the above hydrotalcite 1s 0.1 to 5 parts by weight based
on 100 parts by weight of the wvinvyl chloride resin.

Preferably, in the synthetic resin composition, the
above synthetic resin is a polyolefin resin or a copolymer
therecf, and the content of the above hydrotalcite is 0.01%
to 15 parts by weight based on 100 parts by weight of the above
polyolefin resin or the above copolymer thereof.

The above synthetic resin compositionispreferably used
as a film for agricultural uses.

DETATILED DESCRIPTION OF THE INVENTION
Hereinafter, the present invention will be described
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thereof, and the content of the above hydrotalcite is 0.01 40 to 15 parts by
weight based on 100 parts by weight of the above polyolefin resin or the
above copolymer thereof. The above synthetic resin composition is
preferably used as a film for agricultural uses. 45 DETAILED
DESCRIPTION OF THE INVENTION Hereinafter, the present invention
will be described 4 in detail. The hydr%talmte of the present invention is
expressed 5 by the above-mentioned formula (1) and has a sodium
content of 100 ppm or less. When such hydrotalcite is used as a resin
]ﬁddﬁﬁ/e itimproves the stablllt of resin against heat or_ultraviolet | Fé%ht to

varolispRYSICaIerD it &g ?é%?n Had 8h é)&eef essed
ki flﬁgl ‘?@ula S)réfd %l&a %Ids Citic ag ﬁ@ng%lgt@”t
e abo é)re§)|n ad%%v r carn iven or Sxampjre ?F?errﬁﬁli1 N
aiﬁlﬂéitllﬁfeim% rjé]ihé:tg %Ito firy fiffry o agric uTtut;a[glisnesa,ga?:l abilizer” - Oa
q‘g’r5‘_i‘/\‘ifnl(\#%F%Iorlq'1 resm?g“%ta | %rﬁ“o ést\ﬁn | "chjotide resin for cover ? iy
Wir %9’ ﬁéllftr%?zsfraoi)% @%Xé:é:ﬁ . ?ngata §grrc{_é25|rdjyleﬁ%ua§g %%f_%r‘r?e%&nroy;
o g e o
T pesehinienors a@i%na‘ ﬂa {many of p r s Vich s
ASUELIoDg dp 5%&%}?6 e bt Coniénion %@gé S
&?Pékwﬁéefgéli drom:s ZQSCQQ@'Q 'Q ey n acid

Ageordingly, they;have Oé‘%fy% 10any, problems, in 1 S&ES’QY%%@%hereoL
dwdratalcie,can be [esolved by tising:the hydrotalcite expressed.by the
above-mentionedformula £1)-and. hawinga,spdium.coptent, %ff ?p% RRQle g,
s andhave QQHEP&&QOIU%PE?@%E‘E‘%’%H%H 22 Fo nP&ntional
ontained in the surfage.ord nythednterior .of the, hyd a!@ﬁ@ﬁ@é&a@ﬁ&e Na)
c@?@&é@ﬂé@eﬁc%'@@%@o@@.@m@éto be produc wpent@%igﬁa%e found
dwygrotalgite asa neutralizer eh,an asidcatalystresi ina-palyolefin.an be
#8101 9Ea gopolymerdhereof ebtainad by pelymerization uising an 130 acid
Aadalystor 0n selafing{yellowing) due e the detegioration of k@SHLALent of
exXtrusion ip:preparng pelietss Jherefere, diisposgible ta-decrease the dier |
drool a@%w@x@al@n.@g etiewing) significantly byredueing the sedivftcrior
«sontert in¢he bydrotalcite 1o a levekofO:ppmaar less 3% Thatisr WheBe of
disingithechydretaleite-ofthe preseniéventiong the hydrotalcite as a
neutralizer of an acid catalyst residue in a polyolefin resin
or a copolymer tThereof cbtained by polymerization using an
acld catalyst, or on colcecring (yellowing) due tc the
detericration of resin in extrusion in preparing pellets.
Therefore, 1t is possible Lo decrease the die drool and the
coloring (yellowing) significantly by reducing the sodium
content in the hydrotalcite to a level of 100 ppm or less.
That is, when using the hydrotalcite of the present invention
as & neutralizer of an acid catalyst residue in a polvolefin
resin or & copolymer thereof obtained by polymerization using
an acid catalyst, the occurrence of die drool can be prevented
without reducing an effect of neutralizing resin, and the
coloring (vellowing) in extrusion in preparing pellets can
also be prevented. Thus, 1t ispossible toattain an advantage
that an amount of expensive additives, such as an antioxidant,
to be added can be reduced.

Also when the conventional hydrotalcite i1s added as a
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as a neutralizer of an acid catalyst residue in a polyolefin resin or a
copolymer thereof obtained by polymerization using an acid catalyst, the
occurrence of die drool can be prevented without reducing an effect of
neutralizing resin, and the 40 coloring (yellowing) in extrusion in preparing
pellets can also be prevented. Thus, 'EE'S possible to attain an advantage
that an amount of expensive additives; such as an antioxidant, to be
added can be reduced. Also when the conventional hydrotalcite is added

as ab thermal i sulatlng material of a pol olefl film for ag ural uses,
%H@ﬁﬂ»ﬁ‘ e%:BﬁHO Unicale w%ét RN i o

it i u§w§%t Wbier b ok e ehntatt Wi Brhdr oa"
CC%%SEE%ﬁe fLIO oW ee an L%% wﬁ e dl§ Ioratjc%nao)g Wa]fe w%éﬁlwa eL(’i
'Hh%'tﬁ ns,rcr)f“?tséf1 t‘f’ﬁi’ﬁl Wo%cﬁ“r% WEhE éelf) come cle oen an
contalne SC@?O ce ré“l% he {nt‘égralo e&;;hw hlglgjotalc%tl %fﬁwas at%rgg Na
It ?ec on Slé% m@d&rg aréggr%ﬁr/vs er.; chl’dln

ry
cdzséco?orfign gy r.can r?etrg u aié rgﬁu |ngyt riaililte
Sotum gg%{ o ‘{s % E{g “E'é%é‘i%‘l%‘@'f?& i@gﬁ sga Bruced
V}g ‘?3 present invention is olefin
8'&3%9”& Se?s 8(7 HPpEe g!l%'{'péofv"i%é‘sl e”ﬁﬁ ‘PSH'é‘?‘t'”Qnen
QPQ%EB%QEEWEQ”%&OMQG white discoloration by water canbg ¢,
evented, The white discoloration by wafer auses alsowhenthe, oo ¢
conventional hydrotalcite is Used as astapilizetfor a vinyl .20 8!3[9”@'&»{ €8 or
dncbypthese phenomegna are imp Vxﬁgtsé%”'&%%ﬂt%énﬁf@%&@@'de
resin inphichthe bydrotalcite of the, presentinvention isuisechas.a,nen the
Stakilizer: The white; discoloration; by water can:be aceeleratingly tested: i 1
and; evaliated by ahet walerwhitening-testin whieh,a ilayis 1%5 ificantly
'Wrﬁe"@eq}ﬂlh@hW@Eelfdénge@‘fvpreﬁe%mé@m@lﬁﬁahﬁ%w& atNacr the
wentained iin-fae surace or insthe interigr ot theihydratalciterhas anlarge
gftect on the bloominge the-suface-ef a fil adsing: when thested and
cenventienal hydrotalsitesis used as a-stabiliger-3Q foravipykeHorde : 1m i
Ieskr-and the, bloeming €an be improved significantly by reducing the
sodiumententis the= hydrotalciterio alevel 0100 ppiordesszThatissined
whemdhehydsetalcite afitherpresentdnventionrisdisedasiastabilizete has a
large effect on the blooming to the surface of a film arising
when the conventicnal hydrotalcite i1s used as a stabilizer
for a vinyl chloride resin, and the blooming can be improved
significantly by reducing the sodium content in the
hydrotalicite to a level of 100 ppm or less. That is, when
thehydrotalciteof thepresent inventionisusedasasgtablilizer
for a vinyl chioride resin, the occurrence of the bicoming
can be prevented and the white discoloration by water can be
preventead.
And, the present inventors have found that Na contained
in the surface or in the interior of the hydrotalcite has a
large effect on the problem cof the reduction of electric
resistance (volume resistivity = VR) arising when the
conventiconal hydrotalcite is used as a Ca/Zn stabilizer of
a vinyl chloride resin for covering wires, and the reduction
of electric resgistance can be improved by reducing the sodium
content in the hydrotalclte to a level of 100 ppm or less.
That is, when the hydreotalcite ¢f the present inventicn is
used as z
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for a vinyl chloride resin, the occurrence of the blooming 35 can be

prevented and the white discoloration by water can be prevented. And,

the present inventors have found that Na contained in the surface or in

the interior of the hydrotalcite has a large effect on the problem of the
reduction of electric 40 resistance (volume resistivity = VR) arising when

the conventional hydrotalcite is used 8s a Ca/zn stabilizer of a vinyl

chloride resin for covering wires, and the reduction of electric resistance

can be |mproved by reducing the sodium content in the hydrotalcite toa
96081 of 160 ppth 67 [BsEY45 Thit fs: Wheit the hydrotaicite of fife Wes@e%t the
Gfvéiition s (defas a6 stalifizers ﬁ‘%{\ﬁﬁyl Chioritiéresiitior covering =
Shites ‘?hé’ Ir%glﬁ&fo% ‘of electric resistance, (volume reS|s ivity =.VR) 5 ca
be be revenfed: L Furtrer, oS bt 60, hat the Agaroialce g A= 72

{
cion?e 01?1636 Iggn%grp fess cansfnﬁ%r\l/ ﬁpertcr)ans arency %p Chil Y
When J[ stfora rlcd1tLuraI u8e3| S.pro %%CEHI%IQ u.“Cfelessyrl elgoesm u=ing
It rpQCSI'[ fon. (ioen*[gln éw Iﬁj ﬁye@g% Gite and a synthe ic resin.
hthe y o?acn%o eLpregentgn\{h ntion |e$Seex ress % hé'l < ex ressea
ach\z“g/m ntlgf?ée(lﬁﬂ(ﬁor and has |urr‘icg) ten FI pm ) ment

'%eé‘ the S‘Eﬂ%"s'm Coﬂ} é‘ﬁ'%%orse t!?ia I%SCBO»QPQM h@%a@ba § 0,50
C'?L@t r}ﬁg\eegz%i@ 8@5"%’1}@9@ :E%W?L S% catg ﬁ};ter
lodming, %%%8&‘?%}%@98%‘1'&%98‘%“%89!0%9 Qwin ng,
eCPé‘&eﬂt é'}'%é%BEei%@Q'yc%ePB%Bﬁ'%%?da@g1?89%%’ %?@bl%v%%QQm Ofhe
JAess. dn thg ahove 505%'96( Al B% lving 2 yalence.of 200, o feranly
p§%§(§e d.by; An-, include C10][, and CO32-, etc. Among others,
co r@f?ér%é%@efe%\a%orma (DX o%@glsﬂg%%% Sdiande o=
rpreé‘%!}épéfﬁé@f']@ Qﬂ S l%égr&deyéf@%ﬂess%fg éné”@d%@efe@b!y Among
satisties 0oy < 03. Jere, x+yz | And, indhe above fermula(1), 27, »
§§£‘§%%%851 %5§< % and Qﬁﬁeﬁ%@éaﬁ%“ﬂ% %tléﬁ%é F Uﬁth@r L
ove formbua (1 LM sa s tlsfles aP prefera y satglsgesg 0.3
i S %ﬁ.cfe % E fggy

o €a gve hydrota CI S preferably have an_avera

. ayerage "]
Sec hdargpartlcle glafne‘ter (ium or-Leds. n SetiSIies
= Z < 0.5, and pre erably satisfies 0. < £ 0.4. Further,

in the ahove formula (1}, m.satlsfles O S]m<i, and preferably

satisfies 0 = m = 0.7,

The above hydrotalcite particles preferably have an
average secondary particle diameter of Z um or less. In this
case, since most of the hydrotalcite particles are primary
particles and not agglomerates of primary particles, thermal
stability and mechanical strength can be improved. The
hydrotalcite particles preferably have an average secondary
particle diameter c¢f 0.4 to 1.0 pm. Incidentally, the above
average secondary particle diameter is a value measured by
the laser diffraction scattering method.

The above hydrotaicite preferabliy has a specific surface
areaof 1to40m’/g. Thereby, thermal stabilityandmechanical
strength can be improved. This specific surface area is more
preferably 5 to 20 m*/g. Incidentally, a value of the above
specific surface area 1s measured by the BET method.

The above hydrotalcite may have coating layer formed
by surfeace treatment. Kinds cf the coating layer and methods
of surface Treatment are not particularly limited.

The hydrotalcite of the present invention may be one
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30 case, since most of the hydrotalcite particles are primary particles and
not agglomerates of primary particles, thermal stability and mechanical
strength can be improved. The hydrotalcite particles preferably have an
average secondary particle diameter of 0.4 to 1.0 m. Incidentally, the
above 35 average secondary patrticle glameter is a value measured by
the laser diffraction scattering method. The above hydrotalcite preferably
has a specific surface area of 1 to 40 m'/g. Thereby, thermal stability and
mechanlca stren th caqﬂlbe |mgroved ThlS specm surface ar%a is more .

3’?3 gs% OmmEIg ncid Tﬁf:acfld ava ov spetific: 5T &S
A dred ishedsure ’by]fh Jé%tl' m&IﬁB he% eahyaro tamed
ay R coatingTayerforhed 5o sﬁﬁa%ett?é‘ﬁﬁﬂéﬁt%ﬁdg%f]tﬁ@ db%tl%ao C
9&aferand Méthods Sof Sifffacetre GFe oV padiculdry ihitdd. 4% targe
PPt hydrotafcite BthE r%‘%%ﬂtfh%%r%ﬁl?ﬁa %%V&f&ef ‘P d ued By any - e
Hiéthod St hroduc % 1m¥’gea§?t ‘f‘%ﬁ s ltﬁ above ﬁ Sthies; a%%s

e‘%i%?pﬁét drotalditeoptained 5 By ﬁﬁ o prope
Fh;prerat %f(ﬁ@ csé\]nvble iV r&la‘zfmt(-:\1 %ﬁvﬁglm che
‘%J%Pa veféﬁarge p%ﬁlc"i]e Size ca Sbe Bfa ecxo b‘{ above N _g'
e

The

%cydicet&%gtgspg‘@%%sg goed el e iy é’t%r%sg',%m? fermal
m yosition contain e hy I’ a(i e nd T. e S&/n e ICfB( resin
S1S 15 no (F ﬁﬁ c,
v1 @§p%rslv(|3t I%g |ve atolmpr % a OVG meptlone W, e 1+
or‘%oné:) até omln E‘|6CtI’IC reS|stance %Ie droofand B

Ol
olon Gelown ?ﬁ co aélg&% B%n L T e
ng@-ﬁ oiiEimal V1 é%?ef ot paric i sl go%alme,
!9an piessure 0.1,to 4.24Pa, a syn %%%PHE%%& P&E%%E‘smg
€. 8mplaye 591%%0‘3% of. pradiicing hydrotalcitethraugh the above (17
d&% EHH@ synthesis,.a.method, of produging h)é‘?IQPP"%Jt‘?me(E‘?{BB“S'Qg
ﬁQ?é&%iéoﬁ%%ﬁ%ngtﬁﬁ' & slyrryysing. 2Q magnesiym sulfate as, o
magpesium.source and the step. 1), of washing \ylth water is preferred.
uch a-method.is J:P)@G!;CE%‘%Q@g@gﬁgﬂ%@%%@g'H%&&H&%ﬁ&ht@@urce
ﬁi/dc@@%%%”sb@e@dvc efficient,y- Thatis, by using magnesiumng with
Sifate;as-a magagsium source; 8@&1%1%/ above sten {l)-citis Pessibleor 1 y.
ConducffﬁW@ﬁh'BEM'%%%B@@@%@pﬂEDry is prepared by a
efficienthangdtoreduceNaefficientlys nagnesium chioride as amagnesiun
gsource like a conventional method and using zinc sulfate,
aluminum sulfate, sodium hydroxide and sodium carbonate as
other components, a large amount of NaCl 1s produced as a
by-product. Since this NaCl does not have high solubiliity
in water and the temperature dependency ¢f the solubility 1s
low, the solubility in water does not become so high even in
elevated Temperatures in the hydrothermal synthesis. Thus,
an amount of NaCl absorbed in particles of NaCl produced by
a reaction is relatively large and this absorbed NaCl is hard
to be removed through simpie washing with water. Therefore,
there may be cases where the sodium content in the hydrotalcite
cannot be adeqguately reduced or number of the steps of washing
with water becomes necessary.

OUn the other hand, 1n the above step (1), when the
hydrotalcite slurry is prepared by a hydrothermal synthesis
using magnesium sulfate as a magnesium source and using zinc
sulfate, aluminum sulfate, sodium hvydroxide and sodium
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When the hydrotalcite slurry is prepared by a hydrothermal synthesis
using magnesium chloride as a magnesium source like a conventional
method and using zinc sulfate, 30 aluminum sulfate, sodium hydroxide
and sodium carbonate as other components, a large amount of NaCl is
produced as a by-product. Since this NaCl does not have high solubility
in water and the temperature dependesncy of the solubility is low, the
solubility in water does not become so high even in 35 elevated
temperatures in the hydrothermal. s nthe5|s Thus, an amount of NaCl

%%ﬁl%l??@fﬂﬁéélopﬁo%% n??eré ‘ﬁ ﬁﬁwgiﬁ%ﬂﬁe large gduced

%&tm 8%%<atmadﬁ?§ﬁ8ed *be témoved %dg e e %h han
CrRersfore ™ f’hte% Ay e Casasy ‘ﬁeréi‘tﬁe Uim; c%n ent |n

‘th@%gd}'\oﬁé%c(ffe 26 c%lﬁﬁg dé Jua eF reﬁucedL or num%er of the Steps ot

m;o ing Wi ater Eecgmes eceré1 ary. on’ eoltﬁér;ﬁan lqntf’LIlno‘
I\?c’%f\(l)g s?eg a %v%vien the” @ydr&fél%%e sj?urr)f | red z LS ri hvew
%{ fthermal_Synthss A nes'u@éf Atc As 4 fagh? 91 asf

E‘ce and u&@lzm él S ate a?q Inum, suffate, sodui gn
so c rbona?%éal C_gge@mpeof er corrlnqulngn(t) IS of

ueed 25 o By product ai%&é@% ighe oﬂe %‘H@t‘%{ a8 ae
| % (ethpstatire dependency ot salubilt/ s high JEus, - <.
CCome s apt 0, disso V&J&Wé"t‘?élfa %Vé'ée‘}etzﬁﬁlpeecﬁaé%@%é% €1y

959} SWQEW’}%%ESH&P%’%QWU%% Na2SO4.absorhed inthe e in
hydro| g@ﬂ&pﬂw%@ s relatively, small, Therefore, the remoyal of o <o 300
4 adhering to the 10 surfaces of the hydrotalcite particles in the
SepOfW@QQQQO%@hV%ﬁgrg@@y%@gqg mount,of Nadoeasily decreasent:ion
Asdescribed @b@{% in,the conventional W@Qgﬁ@fa RIOAUEIAG £ producing
iydrotalcite; since, magnesium chioride was used as amagnesivum ne above
SoUFee, Na ions were aphitae absorbedinthe da hydratalgite-particless can

andwere hard to-bgremaved effigiently throughwashing:with water. And: i o
1$0:ihesodivim cpntent in 1@&'}5@&05@@5!@@@ﬁ&@or&m@%&r@@m@{@%mmng
became,120; 10 300r@@meEbw@f@Femtf@dwdm@lﬁg@%mﬁg@@nl1ke this
anventionn 20 cantesmere efficiently preducad-hy-using a method of
producing bydretaleite which-eomprises the abeve step-(¢) andithe ahovesnt
stepdH).ckhe hiydratadcite ebtained by-sucha method ganu syfficientlyarple,
Aprove theabovednetienadrwhite diseolofatihzte, aluminum sulfate,
sodium hydroxide and sodium carbonate and performing the
hydrothermal synthesis. A method of reacting magnesium

sulfate, zinc sulfate, aluminum sulfate, sodium hvdroxide and .

sodium carbonate in the above step (I) can be performed using
publicly known methceds, but it is preferred to perform the
hydrethermal synthesis by mixing an agueous solution (a) of
magnesium sulfate, zinc sulfate and aluminum sulfate,
dissolved respectively, and an agueous solution (b) of sodium
hydroxide and sodium carbonate, dissolved respectively. By
thus carrving out the step (I}, the hydrotaicite particles
can be produced.

The above agueous solution (a) can be cobtained by
dissolving magnesium sulfate, zinc sulfate and aluminum
sulfate in water by a common method. In this case, any of
amethod of simultaneocusly dissolving magnesium sulfate, zinc
sulfateandaluminumsulfate inwater, andamethodofdissclving
any one compound in water in advance, adding the
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by water,blooming,electric resistance, die drool and coloring 25
(yellowing). The method of producing hydrotalcite like this also constitutes
the present invention. In the method of producing hydrotalcite of the
present invention, the above step (I) can be carried out, for example, by
mixing magnesium sulfate, zinc sulfate, aluminum sulfate, 30 sodium
hydroxide and sodium carbonate and performing the hydrothermal
synthesis. A method of reacting magnesium sulfate, zinc sulfate,
aluminum sulfate, sodium h droxide and sodium carbd{;ate in the abave

sttgﬁ“(l)% éﬁoﬁﬁ’e gg?) Bﬁd IrI1<n‘6 Uit is e letf‘re
éf ﬁeﬁ%? other a i ah &J% =0

seo |bﬁ“(8 be% g}éésﬁr‘ﬁ% %Oz%g%uifé:t Egaaumlnum u c%

i

Oef\?edll’ speé @ and an aqueous E%quo tlbiéi Eﬂj{ylrpmﬁﬁroaé: fe

anaa sodium carbonate:, dissolv respectlveTy arying

28 gi i(,ikﬁr'{] ycﬁotaalaél?e partlcrfe%cg can ro UC Eﬂm %Ooalglxgilitzf

Sugous ﬁvgogﬁ@l canbe o %'n% byso@ﬂv'@magma fater .o

(A SUTale and aluminy ol L e Ry o n g2

el of au@et%oidl of Sl S'W g égagvg% 29 e%'mﬁ%'faat%m
ic, 45 SUlfaieandaluminin sylfatd s eihadot dissolvng. a0y

J‘*ef%oc'@p ndlin Y%(?E?éd“ ¥a@>%e ﬂ?ﬁ%@fﬂg Sther.compoundsio this to
solution and dissalying the, mixture .may he employed, And, the above
aqueoua%@“g@&@) £ ﬂ@!ﬁ?& be abtaiped by mixing an.agueous.eq Ly
solution.gbtained.by.di &%@M@agaesg%%l{a@am%g&@ngq water by
Jeﬁ%%“ﬂ’ﬁ%ﬂ‘*@%‘ﬁr? ufions jobtained by dissolving ZinG sulfate and hog o
aluminum sulfate, separately, inwates in this Gase, in adnethod of mixing
dhe rgueaus solution-of magnesium sulfate; the: agueeus selution 10.8Houng
ZinG,sulfate and.the aqueous selution:of aluminum, sulfate, 1hese-agueousind
isolutions may.he Mixedin any order; Inythe, aboveragueous seltion(a), ye .
Ahe propertions of the,abeves magnesivm sulfate sthe.aboveszingisulfate=d by
andithe abovealuminum sulfateto be mixedcam beapprepriately sodium
selacted se asrioy 15 satisfy dhe gondjtiens:in thelaboverfornulaid)ahe,
BDhove BaLeeus selutiondh) sam he ©biained byrdissolving sedigite, thers
dydroxidengnd sediwm carbanate imwater by aipubliche kagwadnethed. daion
dhis 6aserany of axmethod of~simylianecustyidissalving sodiimmydroxitea t e
and setidMod of adding the agueous solution of sodium carbonate
to the agueous sclution of scodium hydroxide.

In the above aqueous solution (b), the amounts of the
above sodium hydroxide and the above sodium carbonate to be
mixed may be appropriately selected so as to be able to obtain
the hydrotalcite expressed by the above formula. And, in the
above agueocus solution (b}, it is possible to appropriately
replace A" in the above formula (1) with 50,5 by adjusting
the amount of scdium hydroxide o be mixed, or a part or all
of A™ ir the above formula (1) with Ci04 by changing a part
or all of the above sodium carbonate to sodium hypochlorite,

Inthe above step (1), amethod of mixing the above agueous
solution (a) and the above agueous solution (b} is not
particularly limited as long as it is a method by which an
ingredient inthe solution (a) andan ingredient in the sclution
(b) can be mixed, and the publicly known method can be used.
hmong others, a method of simultanecusly
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20 carbonate in water, and a method of dissolving any one compound in
water in advance, and further adding the other compound to this solution
and dissolving the mixture may be employed. And, the above aqueous
solution (b) can also be obtained by mixing an aqueous solution obtained
by dissolving sodium 25 hydroxide in water and an aqueous solution
obtained by dissolving sodium carbohdte in water. In this case, there can
be employed any of a method of adding the aqueous solution of sodium
hydroxide to the aqueous solution of sodium carbonate and a method of
SR e haﬁe%kﬁl@‘é%lﬁﬁélr%f@oa%}ﬁlcé%n%ﬁé §6C510t[ﬁ§ eo%sag“lem‘S
ttOHCSY sdﬂ%ummrax.aaﬂmhé%ov% b{iS Softion (b) fhe” ¢
HHOGHE of thE Bkove Eﬁéhhigfﬁdg and aﬁ)&\?e 5&? n? ta?qf ohate Y
B be Fiked hiks &%ﬁ ro Sefécted S0 a% % “atfle | o oBtaln he e
Ej}/ t%%&?eae% S48 the Above ormucia ,En& i the 3 3 6 Hon,
guedns ‘softition (53‘ it 3 possﬁle% % aqd@ous

Fot ?Xl
i A

a%‘o%élfS m8| _the o
i emxeg A e il LR
pfg-a—vb By Canaig A %ﬁaﬁnﬁéﬁe ve sodim catt %%%tg_t%n -

£odim PB&OMG i apove sien (), amelior ot mng e the v

2bo e ;@a ine- o agpeaus Soldien (6 56t <1<
@ﬁ%“%g% y gﬁt% @g 9@ itis.a method by which any 'Bgreggmamez ng
ér?“tl« &) and an-INgee %%%EEE‘?L%@'%h@ﬁ%@%@%é“gdﬁ%claw
pupli &ng%meghsgecg@ albeis, & methodiol 1o e
cs HE%'?J%%%@ charglngethe above agueous solutlon (a) and the
ove gqueous solution (b) intq a eontal %J@@%f@ggea&wﬁegr@qtﬁeq s
T@%{%teyﬁggﬁly@l&qtgﬁtﬁ slyrry cap beproduged efficiently indheongitions
hydrothgrmal synthegis;in.addition, when, eharging heabove agueotsrnu a
splution(b) into.a cantainer.far areagtion,. the,aqueous.solution ot sedimme,
hydroxide and.the agueous -selutian of sedivm cahonate may-he chargedier
Ugaé%t £l 19 Trbg aove.step (1),qan.be sarried authy applingthe. o.1 to
licly known hydrathermal synihesis methad affer miXing the abovge 1= o
@fqgegﬁﬁ olution.(a),and the abgye aqueous sqlutian £b) « As thepublicly e,
Knawo Bgdgom@%ﬁw%s@@gtf&% %&@anﬁsgwgrbig@é@meb@ the
Methad:of pressurizing to.synthesize Jo.thecdydrotalgite jn.ansaitaglavear ne
method of synthesizing the-hydretaleite sequentially with-an multistage e came
QUINCIAVE -1 1y disadvantageous. By carrying out the
hydrothermal synthesis under the conditions iike these,
hydrotalcite having a relatively large particle size can be
obtained. In the hydrotalcite having a relatively large
particle size, the force agglomerating primary particles is
small. Therefore, since hydrotalcite particles can be
dispersedwell inasynthetic resincomposition, it igpossible
to improve the above-menticoned white discoloration by water,
blooming,'electric resistance, die drool and coloring
{yvellowing) .

The above step (III} canbe carried out by publicly known
methods by which sluvzy is washed with water. The publicly
kriown methods include, for example, a method of filtering and
washing with water, a method of repulping and washing with
water (resuspending and washing with water) and a method of
removing a water content from slurry by
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and a method of pressurizing to synthesize the hydrotalcite continuously

in a pipe. Reaction conditions of the above hydrothermal synthesis 20 is

not particularly limited as long as it is the conditions under which the

hydrotaicite expressed by the above formula (1) can be prepared and it

can be appropriately determined, and the hydrotalcite can be

synthesized, for example, under the &dnditions of temperature 120 to

250C, pressure 0.1 to 25 4 MPa, a synthesis time 1 to 12 hours. When the

levels of the conditions are less than Iower limits of the above range

ditieste @aﬂp%%s?om.re@ Ftheiitirotaicitd exfiressed by'the” a‘ﬁ%vsfohﬁaam
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%JW shlng Wlfh Wat“erfana amet re Mavi ‘aﬁ& nearsc nfeipi;l ‘
rpm§urr Y by, ecanT Ation or alo zagucq:% mi\ylﬁ\ﬁate? e

%‘tsélre pnot mltedetgefhg’se ?ﬁnd¢aﬁn he occa5| fvga‘éﬁlﬁg v%thg water,
carrie ¢ _tls abie Inchat cies ace
edd waler or purfe Waf%fc Sedin o IeLI0 ey 115
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can*tb |n ord r to enhance “the solu |ty of a salt con ent

‘andwas wc.'} waer eéﬁﬁl%gﬂy The.ahaye method of Produging, ..+ ; 1 ar1
%EEOJ &'g%aﬂmmyge 10 a.step,of Suftace reating.the, hYGotaldites e
ahove surfage._reating can be copductedchy.a methad of, cenducting - |
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As the above higher fatty acids, there can be glven,
for example, stearic acid, erucic acid, palmitic acid, lauric
acid and behenic acid, and alkalli metal salts of the higher
fatty acids may be used.

As the above silane coupling agents, there can be given,
for example, vinylethoxysilane,
vinyl-tris (2-methoxy-ethoxy)silane, y-methacryloxypropyl
trimethoxysilane, y-aminopropyl trimethoxysilane,

B-1(3, 4-epoxycyclohexyl)ethyl trimethoxysilane,
vy-glvcidoxypropyl tfrimethoxysilane and y-mercaptopropyl
trimethoxysilane.

As the above titanate couplingagents, therecanbegiven,
for example, iscprepyltriisostearoyl titanate,
isopropyitris(dioctylpyrophosphate)titanate,
isopropyltri (N~amincethyl-amincethyl)titanate and
isopropyltridecylbenzenesulfonyl titanate.

As the above aluminumcoupling agents, therecanbegiven,
for example, acetoalkoxyaluminium diisopropylate.

As the above phosphate esters, there can be given,
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in a step (IV-1) of applying wet treatment to filtered cake 15 after the step
(ITT) or a method of conducting it in a step (IV-2) of applying dry
treatment to a substance obtained by drying the filtered cake and then
milling this as required. The above surface treating may be conducted in
a plurality of steps of these steps. When surface treating the 20
hydrotalcite is carried out, it is favoraig in that the surface of the
hydrotalcite particles is modified from hydrophilic to lipophilic and the
compatlblllty with a synthetic resin_ can be improved. The above surface
StreatiiettEgent BTt p%ﬁ‘ﬁ‘cﬁéﬁ?% Timited a?ﬁj%hélu@%@ frexamile, S °f
"higfer fatt cu8§ts@ﬁa?n€ ﬁ@%?@%?@&ﬂﬁﬁﬁﬁ%&@fh% a Er?tEOlS such
“Phosphste G516 ani6Ric surfactahts, arid estars of yéﬁf AICGHOIS ©F -
nd farff*;fn Gids. i@?@é a%%%%%%@m&rﬁ?{t?%b@%tﬁer be R‘/ ens @o‘ff‘“
J‘%Fe?( %p?e st grli1 acit;" eridic aci mitic am?{éunc a%%é)nic? Sftc a?
i an&) alka]i1 m a?galts of, e |%her %ﬁd F‘sn“rglz etised, ©
Dﬁsct%e ovg %Igng@uﬁlng a én S Jt*@ e can b ed |vgnmpr§e>§% ng’lat;S
vaﬁethoxz&l%ne % mgtrls Tﬂ%ox%glt}@é( SEL O sul onates,
te]f 1acryloxypr 9{3& trlme c')x ane, y- amlrcllogrop Q%@%@e JF aryi
(§ epo?cyc Xy el¥1yl trlme hoxyS| ane, y- ngyC|doxyprop
rimet Rystane 9%%\)’ mercapipropyl, i %EF&%X%'%I‘%&Q&S the %b%"aecty
té%r&%le % Q%%gle[ﬁ g gg%cag&_e QQI re@‘fg@é@:’mn monostearate
é%?fj I’él,sgﬁt%g tit DA, 1 is preferred to use higher fatty

L}Q%(%'Q%)@Q)QEOPQ%%@IG@EQ AL, 519 palmitic acid, lauric
éé‘l%[%%t%@k@w}%wy& ami) MQ@E@@@ Qﬂéface cregtment agents.
isonropyltridecylbenzenesulianyL tianate. 45.As, the.above aluminum .
£oppling agents, thefecan he given.iorexample. acetoalkexyaluminiymy 1)
diisopropylate., Ag the above phosphafe gsters, there can-be given, 1§W§0rcan

sxample agld and alkali:metal salis.and-amine, sajts 9f 1naNQ-1 rdi-esters; 1
of erthophaspharic-acid and alcphols such § as olexl alcohol andstearyhsing
leohgl o mixturesthereqfs Asthe-ahoyeanionicsurfactaiis Jheee,¢an, .
be-givenfor-examplepsuituricrester;saitsiof higheralcehols sugbasusing a
stearykalcoheland aleyl aleohel, sulfwic-estersaltsofyashing with water
of the step {III).

The surface treatment in the above step (11} can be
conducted by adding a liguid or emulsion of surface treatment
agent to a slurry of hydrotalcite particles and thoroughly
mixing these mechanically at a temperature of 100°C or lower.
A wet process in which surface treatment is performed in the
above step (IV-1) can also be performed by applyling the same
procedure as in the above step (II) to slurry or filtered cake.

The drv process in the above step (IV-2) can be performed
by adding a Iiguid, emulsiocon or solid surface treatment agent
to hydrotalcite particles while stirring the particles
thoroughly with a mizer such as a Henschel mixer and thoroughly
mixing these with or without application of heat.

In the above surface coating, the amount of the surface
treatment agent added can be appropriately established but
ie preferably 10 parts by weight or less based on 100 parts
by weight of the above hydrcotalcite particles.
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polyethylene glycol ethers, amide-bonded sulfuric ester salts, 10

ester-bonded sulfuric ester salts, amide-bonded sulfonates, ether-bonded

sulfonates, ether-bonded alkyl aryl sulfonates, ester-bonded alkyl aryl

sulfonates and amide-bonded alkyl aryl sulfonates. As the above esters

of polyhydric alcohols and fatty 15 acids, there can be given, for example,

glycerin monostearate and glycerin rﬁénooleate Itis preferred to use

higher fatty acids such as stearic acid, erucic acid, palmitic acid, lauric

acid and behenic acid among the above surface treatment agen-'s,

Therebythé 8t TAtteALM ﬂﬁe%@%‘c%ﬂ@ £t ba 20 étfidigntly s 22ove
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D195 Sy e é} e ﬁxaorg i
gg QL=
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& R_re%tu e o/ H&aﬁ&mg%gw e stirna e oo,
Rﬁ?”& es dhoroughly \Q{E Ixer sugh as,a Henschel mixerand .. i o rosip
étl%&?&@b%&'ﬁxﬁ&%é%w%a %@H&%’JJ%UH &IQ@QE&&Q the vinyl
Aaboye surface goating, the. amgunt of fthe syrface treatmeptagent added ;3
&éﬂo% appronriately established PHE is,preferably 10 parts. By weight of - ¢ ¢
1ess,hased an 100 parts. by wveigh-0f the above hydrofalcite particles, 13; -
dn the aboye methed of preducing hydrotalcite - the abgve, step(il) isid or 1 de
sten of washing with water the.hydrotalcite 3 slurny, ehtained, by causes the
pesforming theahove step {1)-and the: above sten.(l) asrequired. By -
Pedorming theabove step dH)itids QOMGCI}Q@Y%%@&W@@@%bed

AR can prevent the occurrence of the reduction of electric
resistance like this since 1t has a sodium content of 100 ppm
or less. Further, when the hydrotalcite is added as a
neutralizer of an acid catalyst residue in a polyeclefin resin
or a copolymer thereof, the occurrence of die drool can be
inhibited and the coloring (vellowing) in extrusion in
preparing pellets can alsc be inhibited.

The above synthetic resin may be one which is generally
used for molded articles or film applications and includes,
for example, a thermoplastic synthetic resin.

Zs the above synthetic resin, there can be given
thermoplastic synthetic resins whnich are polvmers or
copolymers of olefins having 2 to 8 carbon atoms (a~-olefins)
such as polyethylene, polypropylene, ethylene-propylene
copolymer, polybutene and poly(4d-methylpentene-1),
copolymers of these olefins with dienes, ethylene-acrylate
copolymer, polystyrene, ABS resin, AAS resin, AS resin, MBS
resin, ethylene-vinyl chloride copolymer, ethylene-vinyl
acetate copolymer, ethylene-vinyl chloride-
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hydrotalcite expressed by the above formula (1) to a level of 100 ppm or
less. Since in the step (lIl) in the above method 10 of producing

hydrotalcite, the hydrotalcite slurry containing Na2S04 instead of NaCl as
an impurity is washed with water, it is possible to wash with water very
efficiently. The present invention also_relates to a synthetic resin

composition containing the above- metitioned hydrotalcite of 15 the

present invention and the synthetic resin. For example, when a synthetic
resin composmon formed by addlng the above hydrotalcite to a polyolefin
reSintistised as aidiyolefi iffTor a‘é%ﬁ&ﬁ&dr%?&?e?ﬂ@%ﬁt%' polyvinyl
i @ﬁé&?mncﬂgﬁ\ﬁa{tb}?%? eﬁ%%ﬁﬁ}b‘élﬁ%%nt% RhdT\ehE a synthetlc
Hesi 26 BEmpoSitio 16ied b %881%%‘1%5%%@78 Foci%rt o av éﬁ" 8
Sln
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( é CUJEGPI’ erﬁffn/eﬁ% sta leer bf Pe3| ?c%virln Welaré%io avinyl '
5 8/“&J reS| Naexi % gi ydrotaicite unfavorably causes the
hreductlon oi@(g[léJ “’tk} rédista c% (‘oll:gne res;_s?ls VR yéns gsot\%?ﬁeof and
OIC ?Cf ﬁe ref IG‘ 2rre r RQ the

mate |a1 ofww uhh e hydro alcﬁe; escr‘be v can preve t

i

K

—.ntT 11
Wr

?\é
? ? p lP Dreve nical
CCU regge 0e > e C |%@1 g Cil’kc gea tgng I§§ g_,l h%& a
_ﬁe ey g LD s e taIgie s
91 izergls %%89 'gatgréém '@ ¥%s Lesin or
%‘Bf 6? e{*}%ﬂ%‘}%r%&‘?fsd'%gfz‘?p'gé”}?fgﬁ"lﬁ %dl%” the
? el AWing) In, extrysion in g’&?%@?@@%‘ﬂs can ?é??glﬂ%'@&@%j
B3Rl B% 9‘&%@6’5?%“%?}?@{}1@% @?W%@s&% usedfore, rva
melded articles, or Qb%%%lmét'@ﬂéﬁm '%M%f@&%ﬁ@lfg €1 acrylate
J@%@mplaﬁﬂ;@sy@m@y%ﬁ%nmé%ﬁ%a@@\l%ﬁ@@e&'&g@@%w@m@e EAD
given, thermoplastic; synthetic resins which af%mwmearﬁ@r&@twomﬁrs
nqipé%f{%*}awag to 8 cathan-atoms.(a-0iefing) 1sHeh-as polyetylepeers o
rQBy}‘%Q thylene-propyleng .conglymer. polybutene.and ooy, 4
éunes l% ngs4), %Q%%B"H?ﬁ%%m@ﬁ% otefins with 9@6{}%&1%@,
1 ﬁ? ezacndate, CBB@'%‘&%% YS%E%[E‘? ABRIESIN AAS LESINAS
58&@1 §5{3@98%¥W§?@3ﬂ6 HKF&E%@%%%YmQ@ﬁahYEQeeﬂ%Wabove
Aacgtate copolymer, ethylenervinyh chloride 14 ‘!a'n?é'o%ﬁﬁ%e@ aftpolymer, -an
é/i@gldggeé:{l{/%@e polyvmyl 7

Further, as the above synthetic resin, there canbe given
thermosetting resins such as epoxy resins, phenolic resins,
melamine resins, unsaturated polyester resins, alkyd resins
andurearesins, andsynthetic rubber suchasEPDM, butvl rubber,
isoprene rubber, SBR, NBR and chliorosulfonated polyethylene.
These synthetic resins may be used alone or in combination
of two or more specles.

In the above synthetic resin composition, the content
of the above hydrotalcite is preferably 0.01 to 20 parts by
welght based on 100 parts by welght of the synthetic resin
in the above synthetic resin composition. When the content
is less than 0.01 parts by weight, an effect of adding the
hydrotalcite may not be recognized. When 1t 1s more than 20
parts by weight, the above-mentiocned white discoloration by
water, blooming, reducticn in electric resistance, die drool
and ccloring (yellowing) may arise. It 1s more preferably
0.03 to 15 parts by weight.

In the above synthetic resin composition, when the above
synthetic resin is a vinyl chloride resin, the hydrotalcite
in the above synthetic resin compesition (a
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chloride, chlorinated polyethylene, chlorinated 5 polypropylene, vinyl
chloride-propylene copolymer, vinyl acetate resin, phenoxy resin,
polyacetals, polyamides, polyimides, polycarbonates, po"lysulfones,
polyphenylene oxide, polyphenylene sulfide, polyethylene terephthalate,
polybutylene terephthalate and methacrylic resins. 10 Among others,
polyolefin resins, copolymers thereof Hhd halogen-containing resins
thereof are preferred from the viewpoint of heat deterioration prevention
and mechanical strength retaining characteristics by the hydrotalcite.
W&&fu%&ﬁf’fﬁ&% tanbe ﬁﬁiélﬁop%lﬁﬁr‘aﬁ yIERE re8iRs ‘sﬁ%ﬁ 75 ggstabilizer
ﬁb?yi’:‘éb&béhé%ﬁ%b%ﬁ/ﬁ%?%d ethylefi e%ﬁﬁﬁ/%né“co BIner; um content
Bolyethylengrasinssuch ashigh densit qeRsiye to the
Poh ﬁe‘ﬁe §tr§ mcﬁﬁrrh}? fﬂ%%‘éﬁgy eth ﬁlé l‘iﬂﬁ%%%y%%ﬁ teite
1p‘%l Aiylen& B %th?e “scetateresing T éét IERe Sty # e
é@f@]feg Al efﬁ% & éh IS (“frﬂ]l‘(’;ﬁm’é3 ﬁSgl ﬁ'ler‘rlééjl}]) Aﬂ*lge
33%‘. n %c gr 3&8 1n§ an HESI‘? moi:e% v?/%iLl TN,
e(f regls OU}

]18ne mers or pol mgrs Voelns haV| 5\? %a?mm
%oms(g ?1 s gg ueneégngtpol m th % less

Oyet Fgenelbz%p Plobvigne, r%%x uiene, o pgé ety e 1o
ofe pr , fie above synt%e IC ~

m
S Vil SHlonde pr }%@%xm%t sa%f S50 D8 et S ove
the 83{‘? §y”ésﬂ;‘% ey r}_ f%%b%]gi 0t 8{”‘%8“%‘@@%@5 of the
8%¥£e éi% {93“8 - FesI0%,, (D %af“&? eSS, URRAWIEAIEd - pased
X%%t 'é‘ & ¥ Lesing s grgarrgslrgsp apd ScXQtQ%%%E?“%eEﬁ%CQbove
UE Luhb %n{ oprene rubber, SBR,-NBR and;chlorosulfonated
ygn%TThe%ﬁﬁﬁl QQf@ﬁ%%@§¥Q%Q§qg%@Qﬁ9%@~usbyw&lght
*%9‘5“9'9&98%%%@%@"%8& more species.o the ahove syRthelic,resing; 13 zer
£9mposition. the.cantent. of the; above, hydrotalcite is, preferably, 0:0110-20 1y,
PRy, V%%Jghh%%%% 100 payts; by, weight of the syptheticdesins inthe: ne
APOYe WB?HQJEE%Q&QH‘E%% QR When thecontent 40-sdess than 9.0k 15
parts an\yggghg)ﬁnﬂgf{%q(@f adding the hydrotalcite may not be
recognized: Whepdtis more than 20-parts by weight-then, when the above
fbove:mentiened white discoloratiarrhy: wggeﬁrnb!@prai&g@psesdlg@&@ﬁ ihereocs
eleglricesistanee, dipLioeh angscoloning (yelowing)dnay arisenlis Margsin
éﬁ%ﬁ@ﬁﬂYion (a compositionof apolyolefinresinor acopolymer
thereof) can function as a neutralizer of an acid catalyst
residue in the polyolefin resin or Lhe copolymer thersof
obtained by polymerization using an acid catalyst. In this
case, since the sodium content in the hydrctalcite is as ilow
as 100 ppm or less, die drool, or ccloring (vellowing) due
tothe deterioraticnof resininextrusion inpreparing pellets
can be prevented.

In the above synthetic resin compositicn, when the above
aynthetic resin is a polyelefin resin or a copolymer thereolf,
the content of the above hydrotalcite is preferably .01 to
15 partsbyweight basedonl00partsbyweight of thepolyolefin
resin or the copolymer therecf in the above synthetic resin
composition (a compositioncfapolyolefinresinoracopoliymer
thereof). When the content 1s less than 0.C1 parts by weilght,
the hydrotalcite may not adequately function as a neutralizer
of an acid catalyst residue. When it is more than 15 parts
by welght, it is
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45 0.03 to 15 parts by weight. In the above synthetic resin composition,
when the above synthetic resin is an vinyl chloride resin, the hydrotalcite
in the above synthetic resin composition (a 15 vinyl chloride resin
composition) can function as a stabilizer fora vinyl chloride resin. In this
case, if the sodium content 5 in the hydrotalcite is 100 ppm or less, the
blooming to the surface of a film canb@ prevented. And, when
hydrotalcite is used as a heat stabilizer (particularly a calcium/zinc
stabilizer of resin for covering wires) of a vinyl chloride resin, Na existin

9 e Rydrotaleits LmfaVrably $aasss the 10edtitprioreiscte v O- 32 to

‘tedistaned (ollitie FEsisvi DEVRY Skld BSVeriAg matdriarsfinired pgeldue .
‘it theRydrotaldite! aas Sbave Ha§ & sodi %Bﬁfamsw%atm
OO PP or fesst |?%lé’é%]s?oﬁe?o Eﬁe]\fent% GEEFrentE of e Pﬁﬁtlo

1"|‘|5( d&@cﬁﬁeﬁ@t&n@eﬂ?@ thisS 1897 thé’ aove &yhtHetic resny 1° Par-s b Y

b%ltlon When the above synthetic resin is avm I chloride resin, the

content e 888\/%341 &aﬂcﬁef% BroraBR 6 1 105 Parts B EIGRLCCe
ﬁsldél gﬁ?i ffél&;ﬂt AL Ve préle Pgsm m%ﬁleé)/r ovgég other
icTesin %SI \?n\% c?ﬂorl e resm Y20 comp(o%ﬁlon tWﬁmleL
tjeﬁg lsqgss parts I W? t ‘tH:e aerota1c‘5{e maX %ent
qg%FeJI func%t;n as a stré'bll;zerE}T/%)r a vmg orlde reCsm W n.it. |a ogen

ight, e b R i gbid
;_Q chlo% Veliegsm comy gfqlgﬁf%?/ac?rse plrr%eaera f)gi? s tand

L zer
¥ s ﬁyrxv e gi?% st oy wien the
rcggn‘? %“%re%% 59@0 res ., QR ﬁ%%‘?o 5%@1%, a
its %d§%%§ %V%é¥% 8H%£9(?@%%@BQ%U%% %xpressed
”%%%S'E%%Q aP% Qe Q“?%'P arg copolymer 30.theregf) can function: 1 o
;?511?‘5‘?“?8 2L %’%“ gcid catalyst; residug in'the B%').’?'&%I?S'Qsor Becipe
copalymer thergof. bfained. by, pofymegrization using.anacid Gatalyst- I e,
#hig £asesince the,sadigm,con inthe hydretalcite is-as lovs as100..: o,
AP orless, die droal,;or;coloring, (yellowing).due, 35 fo the deterioration of. |
éeﬁ'ﬁdﬂ%élé@%&@‘fpaﬁng;rp&@é can be prevented. In.the,abave,yge -,
éﬂath@th@éeﬁ'ﬁ&%‘ﬁo%ﬂﬁ%@‘Vf!?”sth&?@f‘i’yﬁo%y ntketic resin is a pelyelefio
sesip-or & copolymertheredfce 2s an erffective ingredient to a
post-polymerization slurryandstirringanddrying themixture
can be given.

Since the above synthetic resin composition is expressed
by the above formula (1) and has a sodium content of 100 ppm
or less, it becomes free of the detrimental effects of die
drool or coloring (vellowing) dus fto the deterioration of resin
in extrusicn in preparing pellets and can be sultably used
as a thermal insulating material of a polyclefin film for
agricultural uses, & stabilizer for a vinyl chloride resin
and a neutralizer of an acid catalyst residus in a polyolefin
resin or a copolymer therecof cbhtained by polymerization using
an acid catalyst. Therefore, the above synthetic reain
compesition can be sultably used for films for agricultural
uses, a stabilizer for avinyl chloride resin and a neutralizer
of an acid catalyst residue.

The hydrotalcite of the present invention is expressed
by the above formula (1) and has a sodium centent of 100 ppm
or less and is used as a resin additive. Therefore, when the
above hydrotalcite is used as a thermal

QJO(D Q{.‘?'
3‘3
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the content of the above hydrotalcite is preferably 0.01 to 40 15 parts by

weight based on 100 parts by weight of the polyolefin resin or the

copolymer thereof in the above synthetic resin composition (a

composition ofa polyolefin resin or a copolymer thereof) . When the

content is less than 0.01 parts by weight, the hydrotalcite may not

adequately function as a neutralizer 45%f an acid catalyst residue. When

it is more than 15 parts by weight, it is 16 economically disadvantageous.

It is more preferably 0.02 to 0. |5 parts by Welght as a neutralizer of an

ek daralyst resiores 5and W@é%ﬁo@éﬁ@f@%@é hslthermalises,

SRsulafing Snihtéital ot eApolgaIehin Hiitt for agriclifural 8868 tRe - And, when
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Hoove s‘%]ﬁﬂﬁéﬁc?%siﬂrdd%ﬁpoﬁt‘?oﬁ‘ma ntain el 10additvedtintace of
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o é(r%%%?o eri Hame Fetaliant. & %s%ﬁrﬂ&r?g‘ﬁ Eft-Bn"opticgES 2° 2

%?éﬁ *"fﬁ En%tr%o%?aﬂs&%e? 2 I%bnESr?r tier iTorganicshd ™ @
éé’r? I ésté%ﬁﬁz%rs and the’fice. Wﬁ%etqébe&e& diéih JtF%&%b%Ve

11 USl anaq Pg %cﬁfd

n e%lr%%lnlc?omgo% %nds r‘?gtopar ICU%I’@;% |te

t od o? g uoélfo@%n {tioned ¥d?otaﬁn %ﬁ?@reg%sr(f ilfn iﬁﬁﬁte a.
3 iy autid 2 s toniEnt G 100 pRfL oiEss D o
S ntcf'ue ic résin’ as C]!Jnﬁfj)rmly as %ossﬁﬁfae o e?h Fwith or §eb“arrz;11 é’lyefrr%3 Y

othér additives maybe em ﬁoyed al\Jfllxmg carYBe % ried 63tsbly publicly

known methods of mlx%{n;gF zand.a method ofwc}ﬁl for example, with a
ribbon bé%”%er 2RA q?%ee mixer, 3 kigadgr %%%'Let'zﬁvé’r 8050 has a
se&‘HEdSr’c% r{neté‘ & RUSRENSIQN 8 A resn &é’g'tlé’?fects of
9@1%%?{@% 1‘?&3'\9”&% &z % ectiye Jngredi %QI 198 POSUPOlyMEnization, ;.
}5’ urryand; st 'PQ qryingthe mixtyre - can, be given. 30,Since e o -, e
?xPQY%é!”Pl Lcsfﬁskpl%%m%')on s expressed by fhe-aboye formula (L) ¢
2nd has,a sodium-conient,of 100 ppm, or less; it becomes free of e oz ving
Seirimental effects of die, dreq)or calgring; (yellowing) due §9,thei 1’ + 1= for
@&ﬁr&@“%ﬁfﬂ?&l dn gxtrysion Inpreparing,pellels and.can besyitably
é@ﬁB051Llon containing the above hydrotalcite and the
synthetic resin can be suitably used in films for agricultural
uses, which are used for houses or tunnels in protected
horticulture, such as a pelyvolefin film for agricultural uses
and a vinyl chicride resin film.

BEST MODE FOR CARRYING OUT THE INVENTICK

Hereinafter, the present invention will be described
in more detail by way of examples, but the present invention
is not limited to these examples. In addition, “parti{s)” and

“&” refer to “part(s) by welght” and “weight %7, respectively,
in Examples, unless ctherwise specified.

Example 1
Preparation of hydrotalcite

Water 400 ml was put in a 3 liter reactor, and to this,
800 ml of a mixed agusous soliuticn (Mg”’concentration 33,0
g/1, B1° concentration 17.0 ¢/l1) of magnesium sulfate salt
and aluminum sulfate salt and 800 ml of a mixed agqueous solution
(NaOH concentration 166.2 g/l,
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35 as a thermal insulating material of a polyolefin film for agricultural

uses, a stabilizer for a vinyl chloride resin and a neutralizer of an acid
catalyst residue in a polyolefin resin or a copolymer thereof obtained by
polymerization using an acid catalyst. Therefore, the above synthetic

resin 40 composition can be suitably used for films for agricultural uses, a
stabilizer for a vinyl chloride resin and*& neutralizer of an acid catalyst
residue. The hydrotalcite of the present invention is expressed by the

above formula (1) and has a sodium content of 100 ppm 45 or less and is
NEQQPQSQP&%ﬁ?éééﬁ%@nTﬁéﬁﬁaﬁibw%§1ﬁﬁg%%%v@%@@ﬁﬁéﬁﬁeﬁ§%§%ﬂjlum
SRR thetmal 177 fhstifatity midterial dF aPolyoleliitfitns féradricularand then
Uses) viheowhite disEcltrationbysvikrér can beepreventad < ARY; whentSihiers .
THyerotadcitecofrtherpresent invention lis usedwessaistabilizer® foiCaannyb ur face
Thioridearésina thisl blpdmingtcsthessurface-of: a filecan befinhibited. tAdsd, 1 on
whermit issused gs afstabitizerd of a kiny ehloride resindol-covering wiregater
dhie 3eductiem Dfelectrie sesistange{walume: rasistivity =hVR} tan beak0 dried
freyented. further nwhen the hydrotalciteds used-asan pevtsalizerofan  The
@sid:eatalystresisue containediin & spolyolefin:-resin or-3e0RAYMEE content
dhereof ghtained by polymerization using an acid catalyst, the occurrence

of die drool can be inhibited and the occurrence of coloring 15 (yellowing)

AR exirusjon in preparing pellets can be inhibited. Accordingly, the above
thydretaleite @andie syitahly employed as a resin additive for various
synthetigaesins EF ECIS:OuTHEINVENTION 20:-Since thedrwydrotaleite s,
©of the: present imventionshassasodiur icontent of 300 ppnrerlessandr 33.0
pravides gffects of rpreventing the. White’ discoloratiom by watet intibitiags a1t
dhel bloomingmpreventing the reductivohinréledirc resistanca:4valame 1 ution
fgsistiviben MR); aad dehibitihg. thesoCourrences: of 2badie dreal amd 170 ¢/1)
cdloringifyellowing) iniextrusion iropreparing rpellets; 4t carrbe sditably
eimployechasasegivadditivecfor varipussyntheticyresimsh&hos, theynthesis
wyBthetie resin composition tontainng-the alteverkydrotalciterapdtbeaicite
synthefic,resinean bg:suitably useddn fitnas for-agricultyral,3Q yses,yvhigh 1
@re ysed for/nousesoniunaels:in pratectedshartichlivres sugh as a next,
polyolefin: tim foragdsuliurglHses water were carried out in the same

manner as in Example 1, and the resulting cake washed with

water was dried at 100°C for 24 hours and milled to cbtain
hydrotalcite. The cbtained hydrctalcite had a Na content of
75 ppm and a Fe content of 33 ppm.

Comparative Example 1
Preparation of hydrotalcite

Water 400 ml was put in a 3 liter reactor, and to this,
800 ml of a mixed aqueocus solution (Mg®* concentration 33.0
g/Ll, A1’ concentration 17.0 g/1) of magnesium chloride salt
and aluminum sulfate salt and 800 ml ¢of amixed agueous sclution
(NaOH concentration 166.2 g/1l, NaxCO: concentration 170 ¢/1)
of scodium hydroxide and sodium carbonate were added
simultanecusly while stirring and The hydrothermal synthesis
wascarriedoutat 200°C for 4 hours. Theresultinghydrotalcite

slurry wag kept at 9%5°C and surface treated by adding 100 ml
of a 50 g/l aguecus soluticn of sodium stearate. Next,
filtration and washing with water were carried out in the same

manner as in Example 1, and the resulting cake washed with
water was
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and a vinyl chloride resin film. BEST MODE FOR CARRYING OUT THE
INVENTION 35 Hereinafter, the present invention will be described in

more detail by way of examples, but the present invention is not limited to
these examples. In addition, "part(s)" and "%" refer to "part (s) by weight"

and "weight %", respectively, in Examples, unless otherwise specified. 40
Example 1 Preparation of hydrotalcnel ater 400 ml was put in a 3 liter
reactor, and to this, 800 ml of a mixed aqueous solution (Mg2

concentration 33.0 45 g/l, A1" concentration 17.0 g/1) of magnesium

Buifate salt-ad @QlGmingm Bolfae saiE ane800imloPa hiixéd Hiteeus L cite.
TSotutioh {NaOH tuRcahtratiohtF66:29/k 182 NaRC O3 coficertraticiFT7gnd &
Ig71 perdodiimtydrexid&and sodium carbonate were added

simultaneously while stirring and then 5 the hydrothermal synthesis was
Fegtfied Butat 200C for 4 hours. The resulting hydrotalcite slurry was kept
BonTrand strfade theated by atding 5 g of stearic acid. Next, after
filtratior!' ®F fie Siiry filttEditiake Wad Washéd witlF £6 10F watar 8103%&33~Sr
HY fhe Sufting’cake wasHEd with %&iéﬁ@ﬁs dfigd 16Ht T00ESRF 247 -
tHokwrs’ahd rhiled £ bbdlin Rydiotalcits/ The SbismetP RydFbtaitite hads 521
w&@&ﬁféﬁww%mﬁoﬁék% 2BAtENC 5Fod srﬁl%ﬁgrﬁp%%%s solution
PrepAr o6t Hydtotarte Water 400 mf\ias Gutin %C@%Fe%aréé&gr”@dg/ o
0 tRISS B0 Mo miked 5@%&% Mﬁa@ ait%n%sﬁﬁaf?§
YIMATSCTRER ABA 1 70 G G B ghesid S SaRAn G H NS L2
iR Salae B0 b & miked Aguedus sbitfiiof 267Nk RHOH Y G0t a cite
concentration 16812 gil, NaZCOB<oHeshtation 170 gt of spddmg 100 ml
HydroxXide and sediime earbonaie were Qédé@%ﬁrﬁmltéﬁ@@t@y Whileln order
stirring ardl thishyarotfstmaldyftiesis! was cariied sLrac200T for 47 water
HOUFST The YesuP g Rydretalelte SRiFRANaSkepatUsE &nd stiffade- L tered
Hrehed by adEmg 2007 RIP25RF A 5O g1 -aguesis Solutih GFSoefited water
stearats. Nest, tfiltratidn and wabhing with, water wete €aried otieindthés was
$aimel pammet as v Examplest,;and the résultingcake- washedauith: aatér e .
Was diieck aht00C fan24 hourstand:milled fdzobtaint ent of 87 ppm and a
Fe content of 50 ppm.

Example 4
Preparation of hydrotalcite

Water 400 ml was put in a 3 liter reactor, and to this,
800 ml of a mixed agueous solution (Mg** concentration 28.9
g/1, Zn®" concentration 11.0 g/1, B1°" concentration 17.0 g/1)
of magnesium sulfate salt, aluminum sulfate salt and zinc
suilfate and 800 ml of a mixed agueous solution (NaCH
concentrationié6.2g/1l, Na,COsconcentrationl170g/1) of sodium
hydroxide and sodium carbonate were added simultaneouslywhile
stirring and then the hydrothermal synthesis was carried out
at 200°C for 4 heours. The resulting hydrotalcite slurry was
kept at 95%°C and surface treated by adding 5 g of stearic acid.
Next, filtration and washing with water were carried ocut in
the same manner as in Example 1, and the resulting cake washed
with water was dried at 100°C for 24 hours and milled to obtain
nydrotalcite. The obtained hydrotalcite had a Na content of
14 ppm and a Fe content of 12 ppm.

In the method of preoducing in Example 3, since magnesium
chloride was used as a raw material, repulping
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hydrotalcite. The obtained hydrotalcite had a Na content of 30 75 ppm

and a Fe content of 33 ppm. Comparative Example 1 Preparation of
hydrotalcite Water 400 ml was put in a 3 liter reactor, and to this, 35 800

ml of a mixed aqueous solution (Mg2T concentration 33.0 g/l, A13
concentration 17.0 g/1) of magnesium chloride salt and aluminum sulfate
salt and 800mi of a mixed aqueous séfition (NaOH concentration 166.2

g/l, Na2CO3 concentration 170 g/l) of sodium hydroxide and sodium
carbonate were added 40 simultaneously while stirring and the

HyIFGHRErRRAl Syrithesis- Was Taffiéd Gt At 20DEoF 4 AUt e résulfig U™
Tyelrstalcite” slurfy Was kepEatYsC ahdl strfatd treated by adaiy £90 i =S -
FSFA50'g/4 -aqiieatisSS6itifion GFisodia M Stearatd SNBR " fiifktion Ang " 1 0T +de
A FashiRg Jith-ate? Were carnEd Bht T the Same Us it dsin - th water
%5@@1 B e resuiifig caRe washedwith Water Ra8 1Y diéaut ! -2t
SFO0C for24 RS Hid milled to obtain hydrotalcite. The obtained
hydrotafdite 5" a Na eantent Sfaz%’%p]?ﬁ ad'a S e céhfe%? of ‘erﬁl zed
rﬁf*ﬁﬁﬁl@@ﬁ?@pé’rﬁﬁdﬁ oF hydrotaitite Water 400 i fas put in a ?t“erOW he

B5Cf0r "and. to thls 10 800 mI of a mixed aqueous solution (Mg'+

%%E@ﬂﬁaﬁdn@ ntration 1).of magnesium

chloridé 841t %3 Itjiflnu %e%sait npgl% tfamlx%fegcal adue Samﬁga

S%(FUIIOI‘I 51 dconce}gtra |om ﬁa 28 agoncenf:@tlon% éJ%i

oe% socﬂum OXi e an sodium carbona e 2 Were gg%%cf ki SLmuﬁ%ﬁ%%%%)é oo

W Iq ?rl[llﬁ% andt,eﬁr}/ r%ﬁerm@ synth IS, Was carre “;S taken and
teoncToighoy eaﬂ't' %@E‘?E% eg - o Ity s K k%ta%%%aaﬁpmge

qsurfacfg%egte By add Alueoys spliion of sodium. : o

v?t%a e.In order, 1d fe “%‘%:aﬂ\ﬁ%?t p%fE:er flltcation, and yashing with, . .
jEY ?E W%rek%arfﬁ Qt 1 the same manpey as ingxample , the filtered, -
litered,

J{%W%% V%RU'QQQT%(‘!JH“ §d'£%fr%fﬂ%z?x§5@@%% eroQE3a¢ and g
ﬁ!ﬂ*f @rrg, hx_@t@ cite was dried at 100C for 24 hours

and milled to og)‘.%m hydrotalgite. The obtained hydrotalcite had a Na
Contentp@‘ &7;pRmcand ab%@'é:—em@m%@rfgégn@@mogx@m@%4lyzyw Na, a

prepared sample was analyzed with an atomic absorption
spectrophotometer (described above).

Examples 5 to 7, Comparative Examples Z to 4
Preparation of polyolefin film for agricultural uses

Fach f£ilm containing the hydrotalcite synthesized in
Example 1 was prepared as a thermal insulating material of
a polyolefin film for agricultural uses (Examples 5 to 7).
And, each of films containing the hydrotalcite synthesized
in Comparative Example 1 was prepared (Comparative Examples
2 to 4). Each film was produced by the following method.

A master batch wag prepared in a formulation shown in
Table 1 and then using the obtained master batch, LDPE (low
density polyethylene, MFR i1s 5 produced by UBE INDUSTRIES,
LTD., polyethylene F522N) and the master batch were mixed in
such a way that the amounts of the hydrotalcites shown in Table
2 added to the resin are 5.0, 7.5 and 10.0 parts by welght,
and a film with thickness of 100 um was produced with a single
screw extruder (T die). The transparency (haze value), the
white discoloration by hot water and the appearance of a film
of the obtained films were evaluated by the following methods
and the results of evaluation are
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Preparation of hydrotalcite Water 400 ml was put in a 3 liter reactor, and

to this, 30 800 ml of a mixed aqueous solution (Mg2+ concentration 28.9

g/l, Zn24 concentration 11.0 g/l, A13+ concentration 17.0 g/1) of

magnesium sulfate salt, aluminum sulfate salt and zinc sulfate and 800 ml

of a mixed aqueous solution (NaOH concentration 166.2 g/l, Na2C03
concentration 170 g/l) of sodium 35 Mydroxide andsodiumcarbonate were
added simultaneously while stirring and then the hydrothermal synthesis
was carried our at 200C for 4 hours. The resulting hydrotalcite slurry was
Keptat 95C @R surface treated by adding 5 g of stearic acid. Next,
fiitFatiorPan@ Washing with water were carried out in 40 the same manner

as in Exdrmplerk areithe restilting €ake vidishied DWwith wegerswas diied aen, 2
MEOOT for24ehoars vk iilleertorsistaird hydrdtalcité STRe obidingdth & haze
nydeotalcitechates NavcontemCot P4 Hphey aAd &FEEGitéRtofL2 ppm!

tHe Hiethed Bt prediciig ih Bxample 3/35iice magnesium 45 chloride was
used as\draw material, fepuiping 20 andwashing withOwater ig:requivedr sed
fin prder toreducethe-sodidne contentlitrthe: ydrotaleite: tonadevelkofdl 60 i ed
fapm OF lessubekrom #his, it tssshewr thatithe methodassing-magnesium haze
nchiaeride as a raw material has a lower efficiency of washing with water

thap ¢he mrethod (Ex@mples 1 and 2) using magnesium sulfate as a raw
materiat; dneidentalys.therNa angFe eontents innthe synthesized ¥ 100 um
WJhydretalcitedescribed abgve wwere qreasuiad by the following smethodsnder,
{Methed of analyzing:Na):Aheuid-g of thensynthesized hydrotalcte wrasd 150
msamplecl: anddaithis, 80umkofethes and=20 nmidof aitdciacid flet 10) 1450l led
werenadded andshaken well ta: dissofverthehsamplescompletely cand thie £1 1m
Fasuliling solutionawas leftstanding-fows miaptessand sheh aportaretaance
weater layer separated wasdakenrandigut irva beaker @andothissportionthat a
fudsagradualy heated togpurge rdissolved ethernAfterecaoling ¢hissolutione d
thesefuioar2tywas dilteredi withaan6Ctilter paperand distillegrwater wasy was
vadtedstb maker100emi of @test fiquid: Thistest liguidcwas tanalyzedswiths 1 on
@ dtomit absorption specttophictometer (Z=860Y roducethbys Hitaehi,

Ltd.). (Method of analyzing Fe)

Table 1
Formulation
(% by welght}
LDPE (MFR=24} 49,5
StabliacePH~1010 0.05
StabilaceP~-2400 0.05
Hydrotalcite 50




25 As with the above-mentioned method of analyzing Na, a prepared
sample was analyzed with an atomic absorption spectrophotometer
(described above). Examples 5 to7, Comparative Examples 2 to 4 30
Preparation of polyolefin film for agricultural uses Each film containing the
hydrotalcite synthesized in Example 1 was prepared as a thermal
insulating material of a polyolefin film&@r agricultural uses (Examples 5 to

Wablﬂde each of fllms contalnlng the hydrotalcite synthesized 35 in

. @mparative Examples 2 to 4).
Each |Im‘;V\§a§_prod ced byt e fpllowing method. A master batch was
p@@ ownjin Jabla 1 and then using the obtained
mpske lene, MFR is 5 produced by
u§@| [ﬁ) 40 LTD plyeth leng¢ F522N) and the master batch
Were mix@&in such gunts of the hydrotalcites shown in
Tabtet2addedtotheTesm4 g 10.0 parts by weight, and a
Filgh awith fhlgkness bf 100 m with a single screw extruder ('
dig) £ T h%tmnspaée ncy (haze & 45 white discoloration by hot
N&& ang tﬁes‘ap@@arane‘e of obtained films were evaluated
b)Etlﬁ_’e 0&)@@9 methods an f evaluation are 21 shown in
Table P. nsparagncy) 5 Wi the film with thickness of 100
o vatue wais measufed gccordingito JIS K 7136 with a haze
mBter arqd@ced by INIPPON PENISHOKU |[NDUSTRIES CO., LTD.
V#hile| discBldtatigr] by pot whier) Afiell tfig film with thickness of 100 m
s Erim8rsE 1&Hor 28hourss h&t Wakelr of 40C, it was taken out and
ireds or-t:‘L(grmnutes and its haze valug s measured with a haze
meter. (Apé?earance of film) Bach film with width of 10 cm and thickness of
00 m| 15 was extryided withfan extruder and rolled up with a winder, and
vhen an outef diameter of the roll of fillm rdgached 150 mm, a core tube of
1he¥gnr derwvﬁs replaceds The fiim redled b on the core tube was used for
he gppeafaripe 18t of ffin ahaih this [egt] each film was apposed and its
ap@aranc@ &0 wasg visually gbsdrved. jn addition, it was observed that a
T
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film which has a large haze value in the above-mentioned transparency
evaluation and therefore poor transparency was whitish or white in the
appearance, and defective dispersion of the hydrotalcite emerges
remarkably in this film. 25 Table 1 Formulation (o by weight)
LDPE(MFR=24) 49.9 StabiacePH-1010 0.05 | 'StabiaceP-2400 0.05

Hydrotalcite 50 22 Table2¢ >~m+2® 00

CD QiyQENOCD 1"~

?2~,NtCDx'OO0Ouy OWU>0 C)MS4) >Q)>y:LTo"a.2EA2QOn
QEya aENrwcris OwaO~yjU=U>NN> NLNS -CLm2m

* ! ~ -
D68 G1RMadRs P43, QW PR Y alkP T ED P MERTDNCE 10508

CORPORATION, Petrosen 202R: used for a master batch)

Stabiace PH-1010 (produced by Saka

Ltd., phenolic antioxidant;

i Chemical Industry Co.,

Stabiace P-2400 {producedby Sakai Chemical Incustry Co., Ltd.,

phosphorus anticxidant)
From Table 2, 1t has become

clear that when the

hydrctalcite, in which the Na content contained in the surface
or in the interior of the hydrotalcite 1s 47 ppm, is used,

the white discoloration by hot water

does not arise even though

the amounts of the hydrotalcites added are 5.0, 7.5 and 10.0

parts by weight. And, these films

have the excellent

transparency and the appearance of film.

Examples 8 to 11, Comparative Example 5
Stabilizer for vinyl chleoride resin
The hydrotalcites synthesized in Examples 1 to 4 and

Conmparative Example 1 ware used as

a stabilizer for a vinyl

chleoride resin, and a mixture of a formulation shown in Table
3 was kneaded for five minutes with a 8 inch roll heated to
170°C and a pressed sheet of 1.0 mm in thickness was produced

under the conditions of temperature 170°C, press time 10minutes,
2 . N , .
pressure 50 kg/cm® with a press machine using a bared sheet

of 0.3 mm in thickness.

The transparency (haze value), the blcooming (effusion
of powder), the thermal stability and the volume resistivity
of the obtained sheets were evaluated by the following methods

and the results of evaluation are
{Transparency)
With respect tc the cbtained

shown in Table 3.

sheets, a haze valus was

measured according to JIS K 7136 with a haze meter (produced

by NIPPON DENSHOKU INDUSTRIES CO.,
{Blooming f{effusion ¢f powder) )

LTD., NDH 2000).

The obtained sheet was immersed in hot water of 40°C,
and 1t was taken out 4 hours later and a state of effusion
of powder to the surface of the sheel was visually evaluated.

{Thermal stability)
The obtained sheet was put in

a gear oven of 180°C, and

1t was taken out every 10 minutes and the thermal stability

was ilnvestigated based on the gual
sheet.
(Volume resistivitv: VR]

ity of blackening of the
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23 LDPE (low density polyethylene, MFR is 24 produced by TOSOH
CORPORATION, Petrosen 202R: used for a master batch) 5 Stabiace
PH-1010 (produced by Sakai Chemic&PIndustry Co., Ltd., phenolic
antioxidant) Stabiace P-2400(producedbySakaiChemicallndustry-c. ,Ltd.,
phosphorus antioxidant) From Table 2, it has become clear that when the
Udimyirotdchte im wisichthe Na contént-EoritaiietFi rPtﬁ%%%ﬁféc%hl%? nfel- 0
Tatetitr bF the'RyRstalcife 84T ppififisiseds tRé Srhite didcsiBrationyr °F
Fotivated dos rotrarsalever tibudre the ampunts of tHelydrotaleitexsn) was
reidedrd 50, 5N 0-0 parts By Weight. And, these films have the
excellent 15 transparency and the appearance of film. Examples 8 to 11,
fgmparative Example 5 Stabilizer for vinyl chloride resin

Comparative

Exanple 8! Exarrple 9] Exanple 10| Exarmple 11 Exarrple 5
PVC(parts} ' 100 100 100 100 - 100
DOP(parts) 50 50 50 50 50
Hydrotalcite in Example 1 15 _ - _ —
(Na=47ppm, parts) '
Hydrotaicite in Example 2 _ 15 - — -
(Na=75ppm, parts) ’
Hydrotalcite in Example 3 _ _ 15 - -
(Na=87ppm, parts) ’
Hydrotalcite in Exanple 4 _ _ - 15 —
(Na=14ppm, parts) )
Hydrotalcite in Comparative _ _ _ _ 15
Exarmple 1(Na=290ppim. parts) '
Zinc stearate {parts) 0.5 05 0.5 05 0.5
Transparency (haze) 6.5 6.9 7.2 6.2 103
Blooming none none Aritrgxn)gt none much
Therrral stability good good good good good
Volumetric resistivity 13 13 13 13 12
(VR value, O -cm) 5x 10 5x 10 2% 10 8x 10 6x 10

PVC (vinyl chloride resin) produced by Shin Dali-Ichi Vinyl
Corporation, ZEST 10002
DOP (plasticirzer} produced by Taoka Chemical Co., Ltd.
From Table 3, it has become clear that when the
hydrotalcite, inwhich the Na contents contained 1n the surface
or in the interior of the hydrotalcite are 47 ppm, 75 ppm and
14 ppm, are used, these resins have the excellent transparency
and the blooming (effusicon of powder) does not arise at the
surface of the £film. And, these resins also have the excellent
thermal stability and the excellent volume resistivity.

Examples 12 to 13, Comparatlive Example ©
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The hydrotalcites synthesized in Examples 1 to 4 and 20 Comparative
Example 1 were used as a stabilizer for a v'_nyl chloride resin, and a

mixture of a formulation shown in Table 3 was kneaded for five minutes

with a 8 inch roll heated to 170C and a pressed sheet of 1.0 mm in

thickness was produced under the conditions of temperature 170C, press
time I0minutes, 25 pressure 50 kg/cn?%vith a press machine using a bared
sheet of 0.3 mm in thickness. The transparency (haze value) , the

blooming (effusion of powder), the thermal stability and the volume
N@%f‘sﬁ?i%%%ﬁh@ébl’%ﬁéﬁ%ﬁ%&g weté €Valuated by the following methods

30 and THe rdsuits of @V arEHEN 2Y8 SR6wn 3 Fable 3G nsparencyy - 22
GRIRFES6CE fo HHéBBtafned ¥Résts. A3hAVAIUB WHS' friedstred = < 2¢1d
SFeBrdiRg td SRR YA 36 With BHaze rhéter (6r%aa8e&b5§§ﬁ@§o y
ISENBROKE INBUSTRIES TG LD NDH2000)238 (Bloomihd (efftision’ =
o poden) ke chrafeerstect wastihiersedsn tot waté-bf40C *and it o
Wik takeRrouf Addurs 1&f6F andva SEEBE&fUSor St powider §5 tfersLon at
XufacerofthesshEetwasvisdally evalgated: (Theanal stabilip a0 THe about
fobainsd shestavaspuEn £géarcvity of H80GCad Yiwas takenrogind then
@veny 20 hinates ardlthetthermal stability was investigated based on the
quality SFBlackeriing of thel shgef (VBRINGE fedistivity “VR) RacUgimythgness
Ioblained lsheet e 14%nt SGaarepressed sheetsr £0 MM in tigkAese: and
Was prodiesd andsteredfin A desiceatér6rs 306 609 RHIBF aUay and €
tRe VOIS résisiity(G em)Was Ridastred acEidintio-As RE7ZZown o
Treblé 3‘Example 8 Example 9 Example 10 Exarnple 11 Comparative Exa
{6 52 PVESBARSEIOR 100 106 AH0RE0 3[5@@(10&?@ 5050565050,
Hydrotaldife fPERAREE © 1155 e XRLEF5Pm L partef HytrStaditd i 1 111
Wg@ﬂﬂﬂ@g@@@gy;ph(@aggégﬁf%%ﬁsfo prepare’ a pressed sheet of
= 1

1.0 mm in"thickness. e yellowness index YI of the pressed
sheet was measured by & color difference meter (produced by
NTPPON DENSHOKU INDUSTRIES CO., LTD., S0-2000).
(Occurrence of die drool)

When producingpellets, the presence or absence of stains
{die drool) adhering to a die in extruding repeatedly was
visually determined.

(Corrosiveness of 1ron sheet)

After the obtained film was bonded at 150°C to an iron
sheet in a state of beling polished at the surface with a sand
paper, the entire iron sheet was put in a thermo-hygrostat
of 50°C, 90% RH to accelerate the corrosiveness and the presence
or absence of corrcosion was visually determined three days
later.

Table 4
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Hydrotalcite in Example 3 1.5 - - (Na=87ppm, parts) Hydrotalcite in
Exarrple 4 (Na=14ppm, parts) 1.5 Hydrotalcite in Comparative - - _ -
Example I(Na=290ppm, parts) Zinc stearate (parts) 0.5 as 0.5 as as
Transparency (haze) 6.5 6.9 7.2 6.2 10.3 Blooming none none Almost
none rruch none Thermal stability good good good good good Volunttric

1.5

resistivity 11 13 isis (VR alue f2 cA65x 10 5x 10 2x 10 8x 10 6x 10 10
PVC (vinyl chloride resin) p %gg hn& Dal Ilgh[l VinyCobaupatiagion,
ZEST 10002 DOP (plastic e.r?‘a duced| by hémiExiruie 6 td,

Feiyproflelee 3piiaas becor

ne clegpthat w

hen theohydrotalcita,dfr)l whic

L

In the surface

b ppmind 14

15 orin the in

terior of the

ppm, are used, theseresins

h

r\l oiabilit

nd-the ovieall
ul U L' CALUUTI

ency and thg

[S] exceuen[ rdnSpd
?zﬁ%%ﬁ ftﬁr’f% & Surface of the film.

bfoornmg (effirsion of powd
And, thése resins alse have
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nit v radickngatg
LILLSAYAL LI RA>S IC\_IDI.IVII._y.
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)

the

fin

NG mm]riqu synthesized in E
CabartiviO EXganple 1 were useld as a

::lmlnlp': 1to2

neutrdlier of an aci.C8atalys

bt

g?%égﬁnmbép@fm resi

N obtaipgd by

polymgiization using gh acid

catatyst; anu a tmrwithrwittth—of-10-crrand-thickness o100 mwas

F8fES with a extmgler. And, by £onducting repgeated

||§j on-at 1 ﬂ ’)nnl > wath 20 o'nnle SCHOW-EHH lrlar a.ctrand ~f
AVAYA 2R ALY BN ~Y

mimm
AR R RLERFEESALELY | GCTT, (A otruarivu vl

émjuﬂ!m e inclaester wlas extgyded, quencheg with water gnd ther|

fedewidin pellets Using thel ohtained films and pellets_the yellowness

cut

haexion (henysksigiasce) | the occurrence of dje drool bnd 15 the
goEero¥lveness of an iron sheet wére evaluated by the fallowing methogds

aREL P eesylishBupluatiqn are,shown ih  none

occur at 2nd

Corrosiveness of iron sheet hone none present slightly

Polypropylene (produced by UBE INDUSTRIES, LTD., polyethylene
F522N)

Stabiace PH-1010 (produced by Sakai Chemical Industry Co.,
Ltd., phenolic antioxidant)

Stabiace P-2400 (producedby Sakal Chemical Indust

ryCo., Ltd.,

phosphorus antioxidant)

From Table 4, it has become clear that when the
hydrotalcite, inwhich the Na contents contained in the surface
or in the interior of the hydrotalcite are 47 ppm and 75 ppm,
are used, the die drool is significantly reduceda without
reducing an effect of neutralizing resin. And, it has become
evident that an increase in a yvellowness index YI due to the
degradation of resin can be prevented. Further, these resins
showed the excellent results in the corrosiveness ¢f an iron
sheet. On the other hand, it has become evident that when
the hydrotalcite having the Na contents of 290 ppm is used,
the die drool tends to develop and the heat resistance of the
resin (yellowness index YI) becomes bad when the resin is

extruded repeatedly at 270°C with a single screw extruder.

INDUSTRIAL APPLICABILITY

The hyvdrotalcite of the present invention can be



Table 4. (Heat resistance (yellowness index YI) of resin) The obtained
films were overlaid and this overlaid film 20 was pressed with a hot press
to prepare a pressed sheet of 1.0 mm in thickness. The yellowness index
Y| of the pressed sheet was measured by a color difference meter
(produced by NIPPON DENSHOKU INDUSTRIES CO., LTD., SQ-2000).
(Occurrence of die drool) 25 When préducing pellets,the presence or
absence of stains (die drool) adhering to a die in extruding repeatedly
was visually determined. (Corrosiveness of iron sheet) After the obtained

filmwas bonded at %59\%4%&&5@“ 30 shest in.a state of heing polished; ., .
fﬁéheéH??a i a@%ﬂ aper, 1 DU 1A SREGLUES PULIN. _pove
Q%@%%ngt fat, of 50C, 90%RH 10 Accalsrate 1 arasiveness and .. s
& pesence o ab a%qc%gaeort%%%n was visually determined thge, days .

j@&?ﬁe%%-rﬁl 26 Example 12 Exafrple, 13 Comparative Exale 6
Polypropylene (parts) 100 100 100 Hydrotalcite in Example 1 01 - -

(Na=47ppm, parts) Hydrotalcite in Example 2 - 01 - (Na 75ppm, parts)
Comparative Example _ - 01 1(Na=290ppm, parts)
StabiacePH-1010(parts) 0.05 0.05 0.05 StabiaceP-2400(parts) 0.05 0.05
0.05 Extrusion (1st) yellowness 4.6 4.9 5.2 index Y| Extrusion (2nd)
yellowness 4.8 5.1 5.4 index Y| Extrusion (3rd) yellowness 5.1 5.4 5.7
index YI Occurrence of die drool none none occur at 2nd Corrosiveness
of iron sheet none none present slightly Polypropylene (produced by UBE
INDUSTRIES, LTD., polyethylene



F522N) Stabiace PH-1010 (produced by Sakai Chemical Industry Co., 5
Ltd., phenolic antioxidant) Stab iace P-2400 (produced by Sakai Chemical
Indus ry Co., Ltd. phosphorus antioxidant) From Table 4, it has become
clear that when the hydrotalcite,in which the Na contents contained in the
surface 10 or in the interior of the hydratalcite are 47 ppm and 75 ppm,
are used, the die drool is significantly reduced without reducing an effect
of neutralizing resin. And, it has become evident that an increase in a
yellowness index Y| due to the degradatiom of resin can be prevented.
Further, these resins 15 showed the excellent results in the corrosiveness
of an iron sheet. On the other hand, it has become evident that when the

hydrotatcite fiaii the®Nd tohtents bt 296 ppmt I ased HietdiesdiBoE s sed by
tends td develog ahdithe heat tésistance of the resin (yellowness index

Y1) becomes had when thesresin is:20 extruded repeatedly at 2700C with

a single screw extruder. INDUSTRIAL APPLICABILITY The h drotalc%e

of the presentiivention tan bé 27 Bultasly tiéed 45 aFasiR ddditive $61° ¥ ¥+
aariolisisyatifeticaresing. Wrd: thes syrithétic Fésin Eomposition containingns
dhe abave:5:hydrotalgite and-the,synthetic resin canbe syitablyjused,as &, ang
film for agricultural uses, which are used for.houses or, tunnels in .
protectod RGNS 28 CLAIMET K roent Sl et o Ry srae s e
@ﬁ@gggwqﬁ@m%\ﬁméﬁaﬁﬁu@(iﬁe magnesium scurce, and further
WJIMgdZn) k- 2(A)y (QH)2{ Ane) 2{amH 20 {1)wheteir Ah-aepresentsalt less,

AniomNayng Avalence of 0, and XY s 2 andymp are yalyes whichSgiislyr . ¢ ;e

the folloowipg relations, 0.5<_x<_1,0<_y_<05x+ty=1,01<_z<_
518 Q_ m-< ?L,:’Qnd the hydrotalcite is obtained from a hydrothermal
synthesis in which magnesium sulfate is the magnesium source, and

further whergin.the.bydrotalgite has a sedium;cantani of 100 PPM 0L eSS, 4 ng
and the hydr&tjheémgl syqthesis Is carried-out at a temperature of 120 to

250C. 2. The esiit additive that is a hydrotalcite according to claim 1,
which has a specific surface area of 1 to 40 m*/g.

3. The resin additive that is a hydrotalcite according
to Claim 1 or 2 further comprising a coating layer formed by

surface treatment.

4. Amethodof producing the resin that is a hyvdrotaicite
according to any one of Claims 1 to 3, comprising the steps of:
providing a slurry of hvdrotalcite, wherein the
hydrotalcite slurry is obtained using magnesium sulfate as the

magnesium source and

washing the slurry with water, wherein said hydrotalcite
is obtained by a hydrothermal synthesis at a temperature of 120°
to 250°C.

5. The method of producing the resin additive that
1s a hydrotalcite according to Claim 4, further comprising a

surface treating step.



which has a specific surface area of 1 to 40 m2/g. 3. The resin additive

that is a hydrotalcite according to Claim 1 or 2 further comprising a

coating layer formed by surface treatment. 4. A method of producing the

resin that is a hydrotalcite according te any one of Claims 1 to 3,

comprising the steps of: providing a slurry of hydrotalcite, wherein the
hydrotalcite slurry is obtained using magnesium sulfate as the
magnesium?sotired Bad Washirytheshnpy with \water, voivereinssaid :
hydrotalcite is-@btainediby a-hydrathermal synthesis,ata temperature-ofi ng o
120 10.250C. B The efhod ofprodycing the psip addiive that is a
‘hydrotalcite accordllng to Claim 4,afur her cé%bnsmg a surtace treating

step. 29 6. A synthetic resin composition, comprising: the resin additive

that is a’hydrdtalcie acterding o= apy aneef-Glaimsa tad-andiang to Claim
@ynthetic resin. 7. The synthetic resin composition according to Claim 6,
wherein the content of the hydrotalcite is 0.01 to 20 parts by weight based

on 100 BAftS By Weightof thesyfthdticradin ™ 85 The syRthatie-resine 20 parts
lepmipasitionaeeordling té Claim r6 awhereinithe syntheticresim isha vinyl resin.
chloride resin and the content of the hydrotalcite is 0. 1 to 5 parts by

weight %aseg}.. on 100 pgrt§ b We(;%;ht of the vinyltchlorideﬂresin. 9. The _
synthetit resin' composition according t& CI&im: 6° Wherginthé Synthetic Caim
fesin is a polyolefin resin or a copolymer thereof, and the content of the
hydrotaigiteds 00t e k5 pants by cnveight:based en 490 partsby weightaf, ang
ing polyalefin resinier fhe.copolymet theregt. 10. Adim foragncultural . o
uses comprising the sert etic resin composition accc?r?llng to any orte of
Wairisde g1 s by weight of the vinyl chloride resin.

9. The synthetic resin composition according to Claim
6,

wherein the synthetic resin is a polyolefin resin or a
copolymer thereof, and

the content of the hydrotalcite is 0.01 to 15 parts by
welght based on 100 parts by weight of the polyclefin resin or

the copolymer thereof.

10, A film for agricultural uses comprising the
synthetic resin composition according to any one of claims 6
to 9.



