DESCRIPTION RESIN COMPOSITION 5 TECHNICAL FIELD The present. invention relates to a
resin compcga3ition which is excelihnt in mechanical. strength. and. the appearance of a. product. More
specifibally, it relates to a resin composition which comprises two different magnesium 10 compounds
and is excellbut in. mechanical strength and the appearance of a mblded artible. BACKGROUND ART
in. recent. years, energy prices have been becoming is higher and. higher. Therefore, energy saving is

a. common issue in a wide variety of fields. FOI.@?Q;LEUPIQP i \151e field of aulonobileh, one of means for
S b e T

improvinb gas mileage is to reduce the weight of a car body. This is the reduction of. weight. by
substituting a metal hayini a high specific 20 gravity bya plastic having a low speciiic gravity. However,
in order to realize this, it is necessary to overcome the weak, points of a resin such as elastic
modulus-' (stiffhess), thermal. deformation temperature and he shrinkage by a.n excellent reinforcing
agent. 25To meet thh above Tequifemenfe, needle-like basic. magnesium sulfate is becoming a
promising imateriak;the-»: tke hatoc magnesign clilfate is hiaillforcing agenb which is a thin.
needle-liko crystal in appearauce and has a. width (W) of 0.2 to 1 pm. and a. loublh (L) of 10 to 150

pm 30and whose chemiéat dohiposiiich’is teplesénidd by MgSbing BMg(OH) 3K50.“The néédle-likh
basih magnesium:sulfate is:excelilent :n theltlof A" ngiral:medulys h t:HAutihas: problems with
IL.mpact strength and, the kmeothneee. of the surface of g malded aytile. . DIRCIOSURF, OF THE

specliic
composition which comprises two different magnesium

140 compounds and is excellent in mechanical strength and the

appearance of a molded article.

BACKGROUND ART
In recent years, energy prices have been becoming
1%  higher and higher. Therefore, energy saving is a common
issue in a wide variety of fields. For example, in the field
of automobiles, one of means for lmproving gas mileage is
to reduce the weight of a car body. This is the reduction
of weight by substituting a metal having a high specific
20  gravitybyaplastichavinga lowspecificgravity. However,
in order to realize this, it is necessary to overcome the
weak polnts of a resin such as elastic modulus (stifiness),
thermal deformation temperature and heat shrinkage by an
excallant reinforcing agent.
25 To meet the above reguirements, needle-like basic

magnesiuam sulfate is becoming a promising material. The

sl fate

R e R R S Tu n eon o e gy g pea o 4
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a thin needle—-like crysral in appearance and has

(Wi of 0.2 to 1 pm and a Jlength (L) of

10 to 150 pm
whose chemical composition is represented by MgSO0g:

magnesium sulfate 18

modulus




it is an object of 1. he present invent ion to provide a resim composition which overcomieis the defeicts
of 5needi emlike basic magnesium. sulfate amd has good balance among mechanical strength,
molding producti vity and the appearance of a molded article. The. inventors of the present
invention found that when plate-like magnesium hydroxide (component. B) and. needle-like 10 basic
magnesium sulfate (component C) are used in combination with a resin (component A) , mechanical
strength is reinforced synergistically and. the appearance of a molded article is improved and
accomplished the present invention. That is, the present invention is a. resin. composiAtion 15
comprising (i) 100 parts: by veight aftgtresiey (ecamponent A), (ill plate-like magnesium hydroxide
(component B) havimg g crystal thi clgness (y) of-0.2, wil. or Jess and..an. aspect ratjo of 20 10,4100, and
20MMi i ) needle-like basic magnesium ‘sulfate (component C),wIRniein the total content of the
component .s Band<C is'1 100 parts by waight: based onto0 parts by weight of the resin and the

weight ratio-of the.companemt.Biig 4. he gampiwient,C 25is-0.1:10.0.9:0:9,t0 0.4 RR-LR £:013 9 (7 SI.T
FP |- ON OF THE DRAWINGS ~ Fi ig. 1 showml an SEM photo of, pi af e- I| ke ma.gnesium

hydroxide obtainddinsythesis Exampid 173{ 5e 112 shidis the" StHema tipY s hw's) €Y of.
plate-like mac.Biesimmm hydroxide; and: <ed FEikit 3«<shows the sc.hematd.c shape of nedmile-like
basic inagn 1 glurnsm”ﬁgetnv<729rs of the present invention Lound that when
plate-like magnesiumhydroxide (component B) and needle-like
10 basicmagnesiumsulfate {component C) areused incombination
with a resin (component A), mechanical strength is reinforced
synargistically and the appearance of a molded article is
improved and accomplished the present invention.
That ig, the present inventlon is a resin composition
15 Comprising
(i) 100 parts by weight of & resin {(component A},
(ii) plate-like magnesium hydroxide (component B) having a
crystal thickness (y) of 0.2 um or less and an aspect ratio

of 20 to 100, and
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111y needle-like basic magnesium sulfate (component ),

wherain

the total content of the components B and C is 1 to
100 parts by waeight based on 100 parts by weight of the resin

and the welght ratio of the component B to the component C
25 te 0.1 to 0.9:0.9 to 0.1
BRIEE DESCRI

[PTPION OF THE DRAWINGE

.

Fig. 1 shows an SEM photo of plate-like magnesium
nydroxide obtained Iin Synthesis Example 1y
34U Fig. 2 shows the schematic shape of plate-like
magnesium hydroxide; and
Fig. 3 shows the schematic shape of needle-like basic

magnesium suliabe.



3 BEST MODE FOR CARRYING OUT THE INVENTION <plate-like magnesimim hydroxide
(component B)> The crystal thickness (y) of the plate-liko magrvppium hydpoxide is 0.2 pm or
less, preferably 0.01 to 0.2 pm, more preferably 0.1 pm or less, much more preferably 0.06 pm or less.
The width (x) of the crystal is orofermbly 0.5 to 10 pm, more preferably 2 to 10 pm, muph mcfre
preferably to 10 pm. Tho thickness (y) and the width (x) of the crystal are determined as the average,
values of 10 crystals by AEM l‘pmee{a_\s:urgme%nft, e Th% gsp,eg,t._y,_ﬂr?a?tjg,,!}l_l B) is represented by the ratio
of the width (x) to the tHickness () of the crystal” As th'& aspect ratié' of the plate-like magnesium
hydroxido (companent B) isihighor; the: flexurabmodulusdends:-torimprovao. There fore, the aspect ratio
of the plate-liko mapnosiy.hydtoxide (companent B) is 20,10 100. The Jawer imit, ol ihe aspect ratio
is preferably 30 or more, more ofefepably 40 or more. The plate-like magnosium hydroxide
(compormnAB) is ahralmost hexagoraliplate-like¢yoystal: The 201schematic shimpe ofthenplate-like
magnesium:hydroxide. (component B) Is showp.n Fig, 2., o Hrva plate:like mognosium,hydtoxide

(component. B) Is represented by the follqwméq formula. Mz (OH)Z  Preferably, tho piateoliko
magnesium. hydt&xide (compohent B) fas & Crystal thickhess- (y)of 0.2 prt 6F leés anCi'an adpect,
ratio of 30 or moyig., Mere-preferably; the glatoaliko nypjnesium hydroxido (cemponent B) has @ cryptml

thickness (y) of Q.1 pm or less and an. aspect ratio of 40 30or more, The plate-liko magnegiu
. b%éﬁw Lhe thckness (%} B ddE w1%fh éx; &3 ha@ crystal
hydroxido (comp t B) can. be produced by 4’ méthpd descihed in. the pamphlet. of
W020122050222 rFhakis sittan hd prodiced by adding net'mero thaplone egaivalent bof ah idikwgmi to
an aquoous(If: 1, sa.t, of a.m.o n.o Val. en tlia c .1. Ci and ma gnesd. um 1.terice. A. an.
mon.ova.lent organ.ic a.gigl. o.ra. n. alkali. me ti a sal tereof to carry out a. cocarecilimiAmatcion
reaction and. t.46414 hydrsthéfhall-proeéssing the coprédéifpitar €'d. Prodicta t (16 “¢d'280a C .
Examples of the:sakt..of monavalent, a:GEL chanlmagnesium Jude mmagnesiymchlorl s the
aspect ratio of the plate-like magnesium hydroxide
{component By is higher, the flexural modulus tends to
15 improve. Therefore, the aspect ratio of the plate-like
magnesium hydroxide {component B) is 20 to 100. The lower
Timit of the aspect ratio 1s preferably 30 or more, more
preferably 40 or more. The plate-like magnesium hydroxide
(component BY is an almost hexagonal plate~like crystal. The
20 schematic shape of the plate~like magnesium hydroxide
{component B) is shown in Fig. 2.
The plate-like magnesium hydroxide (component B} is
represented by the following formula.
Mg (OH} 2
a5 Preferably, the plate~iike magnesium hydroxide

{component B} has a crystal thickness (vy) of 0.2 um or less

cot ratio of 30 or mors. More preferably, the

oiate~like magnesium hydroxide {component B) has a crystal

{yy of 0.1 pm or less and an aspect ratic of 40

------

The plate-like magnesium hydroxide (component Bl can

i by 2 method describsd in the pamphlet of

of an alkalil to an agueous scelution




and magnesium Cl lit CSte. Examples of the alkal include alkalis". metal hydroxide, Eil C illM
hydrox mile and a.mmoniaThe amount of the alkali is 1C)preferably 0.5 to 160 equivalent, more
preferably 0.6 to 0.8 equivalent based on 1 equivalent of magnesium chloride. Examples of the
monovalent organic acid include acetic (a( propionic acid and butyric acid. The amount of the
monovalent organic acid is preferably 10 to 200 molS, more preferably 50 to 1 molt based. on
magnesium chloride. Examples of the alkali. metal of the monovalent organic acMd include
sodium acetate, sodismIpropiohate’ aridisaditim butyrate! The aioutit of thé alkali thetal of the
monovalent organic.acid.is preferably10,t0.200 malt; more,preferably 20.30;to. 100 melt based on
magnesium chloride_ The hydrothermal processing is candied ou.t at 100 to 2.50C, preferably

120 to 200C, for20 mirfdtés 10 48°hotirs ‘prieiferably 2160 12Hourd."" *The'MbHovalent organic acid
or tho 1 ka 11. metal salt.the s0.1 ¢ ft may-be:added:beforg theh iyd(4:king-af tesdat-he = = ecibilation
reaction. After the h%c,roiéhersnal -sscommonlyutsteps such atcl. A 1 roatment, dehydgrataulati” (i)

Aing a.nd class 113111, € aticultattil y sele M:.. die-11.Fs'IrSi. lifate (4. )rt The chem.:"1.

cornpot...on of the need].)_:@@gl MBI € s.()dﬁizmﬁf_')eisn@j'f;@val ent acld and magnesium
include magnesium chloride and magnesium nitrate.
Examples of the alkall include alkall metal hydroxide,
calcium hydroxide and ammonia. The amount of the alkali 1s
10 preferably 0.5 to 1.0 eguivalent, more preferably 0.6 to 0.8
egquivalent based on 1 eguivalent of magnesium chloride.
Examples of the monovalent organic acid include acetic
acid, propionic aclid and butyric acid. The amount of the
monovalent organic acld is preferably 10 to 200 mol%, more
15  preferably 50 to 100 mol% based on magnesium chloride.

Examples of the alkali metal of the monovalent organic
acid include sodium acetate, sodium propionate and sodlum
butyrate. The amount of the alkall metal of the moncvalent
asrganic acid ls preferably 10 to 200 mol%, more preferably

24 30 to 100 mol% based on magnesium chloride.

The hydrothermal processing 1s carried ocut at 100 to
250°C, preferably 120 to 200°C, for 20 minutes to 48 hours,
preferably 2 to 12 hours.

The monovalent corganic aclid or the alkali metal salt

4

of may be added before the hydrothermal processing after

the coprecipitation reaction. After the hydrothermal
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proCessing, COmonLy uSad STeps such ald Diatiallon, rinsindg,

surtace

rment, dehydration, granulation, drying,

=oted and

grinding and classification may he suiltably

61 carried ouat.
“neccdle-like basic magnesium sulfate (component C)>»

The chemical composition of the needle-like basico

magnesium sulfate {compenent ) is representead by the



haSiC ingo rm.t.1 .1a . Mg(c30).SMg (OH) 2 P-3 H20 The needie-like has ic magnesium sotant:: C.) a
needle-like crystal. The width (H) of the needle-1) ke hasognes1l mb (component C) is pmefe rably 0.2
to 1. pm, more. 5to 1 pm. The length (L) thereof is preferabl.y 10 to 100 p.m, more preferably 20
to 50 pm, much more preferably 10 to 50 pm. The aspect ratio (He) (length (L) /width (w) ) is
preferahiy 20 or more, more preferably 30 to 100. Preférably, the crystals do not agglomerate and are
almost monodlsperse The schematlc shape of the needle like basic magnesmm swt(component
(w)of 0.5to 1 pm, a Ieng@h ) QfJZQ t2:50-pm.and an aspect ratio of 20 or more. The needle-like basic
magnesium sulfate (componen}t{\ ) can b(? producewdﬂp addlng an, alﬁall such -as magne: ium 20
hydroxide, magnesium oxide 61 é kali hy roxuie inaf ambbiiit of 1685 than 5 tlmest e molar amount of
magnesium sulfate to aragueous. seiutiory of magnesium) sul.fatle and carrying out. hyd...othermol
processing:at 120 to 250( for, 1 10 10 hmurs, The ankmili{ of the alkali is.pre.femably.Q.1,.th.) 5 moles,
more 25preferably 1 t.0 3 moles based. on | mole one slum stPL at C) . The tempemature of the
hydrothemma processing i$ abRrt20:td-25C) k:mbirepreferably. 1The' ¢ 1 hm, more

preferably 005 Lo Lopm,

The length (L) thereof is preferably 10 to 100 pm, more

preferably 20 to 50 pm, much more preferably 10 to 50 um.

10 The aspect ratio (Hy) (length (L) /width (w)) 1is
preferably 20 or more, more preferably 30 to 100, Preferably,
the crystaels do not agglomerate and are almost moncdisperse.

The schematic shape of the needle-like basic magnesium
sulfate {component C) is shown in Fig. 3.
15 Preferably, the needle-like basic magneslium sulfate

{component C) has & width (w) of 0.5 to 1 pm, a length (L)

of 20 to 50 pum and an aspect ratioc of 20 cr more.

The needle~like basic magnesium sulfate (component C)
can be produced by adding an alkali such as magnesium

20 hydroxide, magnesium oxide or alkali hydroxide in an amount
of less than 5 times the molar amount of magnesium sulfate
to an agquecus solution of magnesium sulfate and carrying out
hydrothermal processing at 120 to 250°C for 1 to 10 hours.
The amount of the alkali is preferably 0.1 to 5 moles, more

25 preferably 1 to 3 moles based on 1 mole of magnesium sulfate.

The temperature of the hydrothermal processing is

. 1 oy e YLD W S R U P B iy P e YA e .
preferably 120 to 250°C, more preferalbly 1506 to 1907°C.  The
. . . . N

of the hydrothermal 3ing 18 P E S
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100 parts by welight, preferably 1 to 70 parts by welght, more

I

erably 1 to 50 parts by weight based on 100 parts by welght
ot the resin.

The waight ratio of the plate-like magnesium hydroxide

........



the h.ydmothm t. ma 1 processingtly 110 more preferably 4 to 8 ho um as- cmintent of the cmompomu
100 nartg H t, preferably 1. to 70 pa a b yweig it. y 1 to 50 parts by weight bas:,e.d on 100 parts by
we.i ) ren. (component B)t.o tuec ieedie-libasic (component C) usedshe present. invent .)...)); 0.90.9
to 0.1, preferably 0.2 to 0.6:0.8 to 0.4. Although the pIatg-Iike magnesium hyd (component B) and. the
needle -like basic magnesiu sulfate (component C) used in the present invention ma.y be used as they
are, they may he surface treated wih. an an surfactaht, silane-based coupling agent, titapate-based
coupling agent, aftiffifitim=based cdupling agent: phosphdric £074cid Estér or meétal fatty acid befor.e
use. The amount of tjhesurface treating: agent:is 0 d=tert0 wi%:; prefem.zably!0. 406 Wt% based on
the component B(gr.(}th? com/g}bﬂgnta 1—9} Th;sJ S}Jrfpge {reatment may {peqc‘arried. out by a cc monly used
wet. process or dry pr'ot’:és§ "Eurther, the abdvere in'f orm.)ing agent. may be ga lied by a commonly
used method before use: Whentitlis granulated coulkinessbecomes Blosedes tat-of the resin., thereby

ENOankn%@dmgﬁ&%ﬁﬁﬁﬁggnﬁxaQﬂ&“@%@a@QQ&MHIW@HgsgﬁSic magnesium sulfate

(component C) used in the present invention may be used as

N

they are, they may be surface treated with an anionic

surfactant, silane-based coupling agent, titanate-based

coupling agent, aluminum-based coupling agent, phosphoric
i0 acid ester or metal fartty acid before use. The amount of

the surface treating agent is 0.1 to 10 wtd, preferably 0.5

3]

to 5 wi% pased on the component B or the component C.  The
surface treatment may be carried out by a commonly used wet
srocess or dry process.

Further, the above reinforcing agent may be granulated

L

by a commonly used method before use. When it is granulated,
its bulkiness becomes close to that of the resin, thereby
improving kneading work efficiency and kneadability with the

resin.

<resin (component A) >
The resin (component A} used in the present invention
is at least one selected from the group consisting of
thermoplastic resinsg, thermeosetting resins and rubbers.
2h Fxamples of the resin include thermoplastic resins such as

polyethylene, ethylene~ag-clefin copolymer, ethylene-vinyl

o S o S U S Sl PR e L T R T T
oo lymer, et ¥ Vienag—ar I§ VI oaorylate copolymer,

acrylate copolymer, copolymer of

polypropylene oy propylene and another a-olefin,
34 polybutene-1, polyd-methylpentene-1, polystyrene,
styrene-acrylonitrile copolymer, copolymer of ethylene and

propylene diene rubber or butadiene, polyvinyl acetate,

T T N RO P | B B, T A
o ! WA LYY Loaiconci, polyacry Lave, PoLymainacoy Late,

polyurethane, polyester, polyether, polyamide, ABE,



20 <resin. (component A) >  The resin (component A) used. in the present invent lo at least.. one
selected from the group consis loplastic resins, thermosetting resins and rub )c- 2')ple.s of the resin
include thermoplastic re 5 iris such as polyethyo, ethylene-a-olefin copolymer, ethylene-vinyl ethylenc
fothyiyiate methyl a c r y late copolymer, ¢ opcc).yrner p,0 yp 170ne or . :bpylene and. another a-01 P
.30p o yb u t e, p0l.ydsmethylpentene-ly polystyrenb, rene -anitrile copolymer., cop cc lymer of:
ethyl.ei e a nc propylene di enle rubber or hcut:cc:iciiene, polyvinyl acetate, polyvinylpolyaTrylate,yl at
e stet,-AB 3, polyearbonate and SpolypheifyierSilfide.="¢ Fhermdsetting resins such as phenol
resin, melaminb resin, epexy-resin: unsaturated polyesterrbsin and:alkyd resill are atso:imine ER
DM, SBR, NBR and ggpolgme( rubber of eth}y\l_gr) > and angther a-olefin such as propylene or fleten arr’
fib:Cher included “Bafjl rdBber Y cHioroprene ubsber, isoprene rubbér; chiorosulfonated rubber, silicon
rubber, fdoairinerrabber, €hlorinated butylrubber, brominated butyl rubber,

5 EPDM, SBR, NBR and copolymer rubber of ethylene and

4

another a-clefin such as propylene or octene are further

included. Butyl rubber, chloreprene rubbocr, i1soprene

rubber, chlorosulfonated rubber, silicon rubber, fluorine
rubber, chlorinated butyl rubber, brominated butyl rubber,
10 epichlorohydrin rubber and chlorinated polyethylene rubber

are still further included.

<gther components>
The resin composition of the present inventlon may
15 contain a reinforecing agent such as talc or mica In addition

to the components A to C. The content of the reinforcing

agent is 1 to 50 parts by weight based on 100 parts by welght
of the resin (componeni Aj.
Other commonly used resin additives such as
20 antioxidant, ultraviolet absorbent, lubricant, crystal
nucleating agent, plgment, flame retardant and filler may
be selected and contained in addition to the reinforcing
agent. The contents of the antioxidant, ultravioclet
absorbent, crystal nucleating agent and pigment are each
25  preferably 0.01 to 5 parts by welght based on 100 parts by
weight of the resin {component A). The content of the

s do o I

lubricant is preferably 0.1 o 5 parts by weight based on

100 parts by weight of the resin (component Aj . o
of the flame retardant and filler are each pr Ly o
30 50 parts by weight based on 100 parts by welght of B oras

(component A .

EXAMPLES

The following examples are provided oy the purpose



10 epichlorohydrin rubber and chlorinated polyedlhilenb rubber are still further included. <othbr
components> The resin composition, of the present inovvition nday 15 contain a reinforcing agent
such as talc or mica in addition to the components A to C. The content.. of the reinfmgnmblg agent is 1
to 50 parts by weight based on 100 parts by weight of the resin (component A). Other commonly used
resin additives such as 20antioxidant, ultraviolet absorbent, lubricant, crystal nucleating agent,
pigment, flame retardant and filler may be selected and contained in addition to the reinforcing agent.
The contents of e antibkitlant, ultid@vislét abSorbent “&ryStal hucieiting agent ahdpigmehit are each
25preferably 0.01; 1o bpasts hy.weight.leaned: en 7Q0 parts by weight. of the resin (component A).
The content. of the lubricant is preferably 0.1 to e parts by wealL.d111sed 100 parts by weight of the
resin (component A). The ccahnts of the flame retardant. and filler are each preferably | tn 3050 parts
by weiglat based; on108:parts hy: Selghdtiba wesin (componertt A)! EXAMRLEESTof; furthertilipatrating
the present.. Vel‘]tIO p%arg nqtgo\{\{g%{a I;%e taken. as limiting. Synthesis Exampie 1 <product ion of
plate-like magnesmm hydromde? component 13)1 16 L of a sodium hydroxide aqueous . solution
which is a ii ext ra pure readent havintP4 8ACENtTEtiNo Of 4 MOIES A (30C) Was Added t8'and reacted

with 20 L of a mixed-aqueous splution.of magnesium. chloride-and.sodium-acetate/(Mg>12 s /1.
(30°C) was added to and reacted with 20 L of a mixed agueous
solution of magnesium chloride and sodium acetate (Mg = Z

10 moles/L, sodium acetate = 2 moles/L, 30°C) which is an extra
pure reagent under agitation. This reaction product was put
intoan autoclave having a capacity of 50 L and hydrothermally
processed at 160°C for 5 hours. The hydrothermally processed
product was taken out, filtered under reduced pressure and

15 rinsed, and the filter cake was dispersed inwater by a stirrer.
After heating at 80°C, 40 g of stearic acid (purity of 90 %)
was neutralized with caustic soda, and 1 L of an agueocus
solution dissolved by heating was added to this under
agitation to carry ocut a surface treatment. Thereafter,

20 filtration under reduced pressure, rinsing, extrusion
granulation and drying were carried out. Part of the

specimen before the surface treatment was sampled to carry
out X-ray diffraction, AFM and BET measurement by a liquild

nitrogen adsorption method.

25 As a result of X-ray diffraction, the obfalned product
was identified as magnesium hydroxide. As a result of AFM
measurement, each crystal was almest like a hexagonal plate
1 = and had a thickness (y) of 0.07 um and a width
(x) of 3.% um. Therefore, its aspect ratio was 5U. The BET

30 5ﬁmwjﬁﬁaf5uiiac@:ﬂﬂ&af“ﬁaa?nf/d This ls designated as B-1.

Synthesis Example 2 <production of plate-like magnesium
hydroxide (componant Bj>

120 ml of a sodium hydroxide agueous solution having



10 moles/L, sodium acetate = 2 moles/L, 30C) which is an extra pure reagent under agitation_ This
reaction product was put into an autoclave having a capacity of 50 L and hydrothe rmally processed at
160C for 5 hours. The hydrothe rma 11 y processed product was taken cut, filtered under reduced
pressure and 15rinsed, and the filter cake was dispersed in water by a stirrer. After heating at 80C, 40
g of stearic acid (purity of 90 1) was neutralized with caustic soda, and 1 L of an agueous solution
dissolved by heating was addpd.to this under paitation to carfy. oult a.suiface Ireatment, Thetgafter
20filtration under reduéed’ pressurd! rifising 8xtrision granulation ard'diying werd carriéd out . Part of
the specimen before the surfaceftreatment wag:sampled fo:caroy: out Xeray: diffiactian; ARtN@and BET
measurement by a liquid nitrogen adserption. methad. . ,,, Asa[esult, of X~ray diffraction, the
obtained product was identified as magnesium hydroxide. ‘As a result of AFM _ 0.IT ement, éach
crystal was almost- Salicplatediti appeardnce afid hadathi & kneis s (y)of 0:0€ Km'lanid.t@width (x)
of 3.5 pm. The tg.aspeetyat la,wag 50: The BET. speinif.c su 17 face.area.was 12im2/, Ihis.s Mws:
griniiit.eicl as Bil. Synthesis Example 2 <production of platc-1 ikm magnesium hydroxide ((Tlomponpnt
B) > 120 mE, of & §6ditimtydroxide agriedudut fohrRaving™d Cohbentration of 4 histédlA ( 30°10) was
added to and reaeted: with..4Q0 mi@f.adnixedaqueseus solutionofmagnesium-chieride:and sodi um
acetate Mg = 4 moles /L., sodi um, acefat,,g = 2 moles/L, 30C) under agitation, This reaction product
was put into 5 an alitoclave having a capacity of I'T; and. hydmothermd

ly processed at'170C for 4
hours. The hydretily‘processed productwas: takermout filteretl urnderieduced pressureand finsed, and
the filter cake was dispersed in. water under,agjtafion, After heating at 80C, 1.9 Of stearic.acid (purity
10 of. 90 %) was neutralized with caustic soda, and 50 rr41 of an aqueous solution dissolved by
heating was added @ this tinder-agitafion’ to°darfy dut & sarfacetreatnment “Fhefiltlation-Utder reduced
pressuxe, rinsin2gextrusion geanulationand.dryingswere:casried out..Rart of the, 15 speeimen before
the surface treagmergt?yg%s samgl‘erg_tq carry out Cg(-ra}y_ﬁdﬂiﬁ_rac:t}ion, ACM and Bj_\_:_\'l'j__rpegsuﬂrement by the
liquid nitrogen adsorption method: <" "AS 4 result 6f X-ray diffraction, the’ obtaiild produict was
identified. as magnesium hydroxide: Asra f.esuldsof ACMr20 measurement, wachicrystal was almost
1. Re a. hexagonal plate.in appearange.and had..a thickness.(y) of 0.050 imy and,a width (x) of 3.85
irn. Therefore, its aspect ratio was 70. The BET specific surface area was 7.8 m//g. This is désignated.
as B-2. out X-ray diffraction, AFM and BET measurement by the liqguid

nitrogen adsorption method.
As a result of X-rav diffraction, the obtained product
was identified as magnesium hydroxide. As a result of AFM
20 measurement, each crystal was aimost like a hexagonal plate

"

in appearance and had a thickness {(v) of 0.05% wm and a width

{xy of 3.85 pym. Therefore, its aspect ratioc was 70. The BET
specific surface area was 7.8 m'/g. This is designated as

B-2.

> 5
Syrnthesis Examole 3 <production of nesdle-like basic
magnesium sulfate {component O >
2 moles of magnesium hydroxide (Kisumae 5 of Kyowa
Chemical Industry Co., Ltd.) was added to and mized with 30
30 L of a magnesium sulfate agueous solution (1 mole/L, 3070

which is an extra pure reagent by means of a stirrer, and
this reacticon product was put intce an autoclave having a

capacity of 50 L and hydrothermally processed at 180°C for

10 hours. This processed product waas flltered uncer reduced



Synthesis Example 3 <production. of needle-like basic magnesi.um sulfate component El > 2
moles of magnesium hydroxido (Eisum0.5 of Kyowa Chemical indubtry Co., Ltd.) was added to and.
mi.xed wit.h 30 30 A of a. niagneadim. sulfate aqueous solution (1 mole /L, 30C) which is an extra
pure reagent by means of a stirrer, and. this reaction product was put into an. autoclove having a
capacity of 00 1. and. hydrothermal] y pio"assed d L 180’ur: for 1)0 ors. This proceaSeci produCt was
LiltProd under reduoed pressure, rinsed., dispersed in water and hcaled 91 80C, 4 golfs ttba rt3 acid (
fhbfr. ry of: 90 2)was tbrahbotl ifeewitrif iG &<Sticesbda antd-art agli€otis s6kition dissoired By
heating was added,a this ibider agitatign to carryrout a surface treatment; Thereafterfiltration. under
reduced pressure, extrusibn grAnulation and drying. were carribd out. Part of the specimen befbre thb
surface trcatmbrit®ias SAtplad o dar out Xoray diffraction and: APB feaSuremant> AS A Tasult of
X-ray diffraction;-the:obtalbedproduct; 10 swas-identifieckas-a. crystal havingcomposiMiousepresented
by the following formula. As a result. of APP measurement, .each.crystal was needle-like in
a.ppearance andcgﬁad %ﬁifé'rnz".bté‘rloﬁftof 8 T::ln(”i Can §Ea%tlgngr dianeter gﬁ"4OﬁFﬁQrﬁ§.‘The“réfollrLel, ft‘g(aﬂspect ratio
was 50. 15MgSO4f5Mg(OH)Y263H20 Examiple 1vAftlr the platedike niagnesitim Kydréxide B-1
(component B) obtained.in, Synthesis Example 1.and the.20 needle:like basic magnesium sulfate
(component C) obtained in Synthesis Example 3. weremixedtragether inarmaordance with the
following formul&tion, fhe-riixture Was ineft kneadbd tohethorat 23u¢ by using
adouble-schsawextruderto prepathia. pellet- The oltained pellbtwasubed ta prodhee-a test sample at
230C by means of Qh_iquégrgtig | moldihg machine and measure its physical,properties Thb results are
shown. in Tante'|” 7 " “Bésed on 100 parts by weight of the forp.. of 64.9 Wt% of colypropylenb (melt.
flow index of 11@gni.}minyand 20:39wi8 of EGirubber (ethylene-octete ~giélymeribber)=3.5.paffs by
weight of the platebliTge magnesium fiydroxide,(component.B), 14.1 parts by weight:Qfthe... .
needle-lidos babib magnesium sulfate (component C) (told' conteht of the. oomponbnts B and C is
17.7 parts by weight)) angrozt2ipart ong diameter of 40 ym. Therefore, its aspect

ratico was 50,

15 MaS0,+ 5Mg (OHY 2+ 3H,0

Example 1
After the plate-like magnesium hydroxide B-1
(component B) obtained in Synthesis Example 1 and the
20 needle-like basic magnesium sulfate (component C) obtained
in Synthesis Example 3 were mixed together In accordance with

the following formulation, the mixture was melt kneaded

together at 230°C by using a double-screw extruder Lo praepare

& pellet. The obtained pellet was used Lo produce a test
25 sample at 230°C by means of an injection melding machine and

measure 1ts physical properties. The results are shown 1In

Lable

Based on 100 parts by weight of the total of 4.9 w
of polypropylene {(melt flow index of 110 g/10 min; and 20

30 wt% of FEO rubber (ethylene-octene copolymer rubber), 3.5

parts by weight of the plate-like magnesium hydroxide

(component By, 14.1 parts by weight of the needle-like basic
magnesium sulfate (component ) {total content of the

components B oand C iz 17.7 parts by weight) and 0,12 part



of. an antioxidant were used. 2 A resin composition wa.s produced and. evaluated in th.e same
manner as in Example 1. except that the weight ratio of the component. B to the component. C was
changed to 0.4:0.6. The results are shown in Table I. Example 3 10A resin composition was produced
and @v.--d in the. same manner as in Example 1 except that the _atio of the component B to the
component C was changed to 0.6:0.4. The resmits are shown. in Table 1. Comparative Examples 1 2
and 3 Physial properties obtained when the plate-like magnesium hydroxide B-1 (component B)
obtained in Synth&si‘Exdmiple 1L néediedike basic' magiesitm'stifate (component and talc (average
secondary particle diameter of 6.9 mm, 20 BET of 8 m/c) were used alone (Comparative Examples 1,
2 and 3, respectL,;\/‘ellyl)~ are shown. in Table 1. PER means melt flow index which isan index of
mo]dapility (moldirg r‘éi’tef. S this value'SS lat the molding rate tends to become higher. It is
understood from the results of Ta- ecthat,swhem the plate-like imaghes: ilm- hydrexidel(componrent B)
and the magnm (companent.G) are used Isod impeLst.rength and the surface rouss, (poor,

appearance)moldedt 1. 0 133 which are the deof the needle-like basic. magrm sulfate (comp‘ are
resolved and the.f&fis & M. i et c'arka wiigte themodtlus whith ifeatiresedle Hike! - 2 2 U ©-

The results are shnown in Table 1.

Examnple 3

10 A resin composition was produced and evaluated in the
same manner as in Example 1 except thab the welght ratio of
the component B fto the component € was changed to 0.6:0.4.

The resulfs are shown in Table 1.

1h Comparative Ewamples 1, 2 and 3
Physical properties obtained when the plate-like
magnesium hydroxide B-1 (component B) cobtained in Synthesis
Example 1, needle-like basic magnesium sulfate {(component

T} and talc (average secondary particle dlameter of 6.9 um,

Jrt

20 BET of 8 m”/g) were used alone {(Comparative Examples 1, 2

and 3, respectively) are shown 1n Table 1.

MER means melt flow index which is an Index of
moldability {molding rate}). As this value becomes larger,
the molding rate tends to become higher.

75 Tt iz understood from the results of Table | that, when
the plate-like magnesium hydroxide {(component B) and the
nesdle~like baslic magnesium sullate {component O are used

in combination, Izod impacl strength and the surface

roughness (poor appearance) of a molded article which are

efects of the needle-like basic magnesium sulfate
(component. C) are resolved and there 1s a mixing area where

esedle-like

the flexural modulus which is the feature of the n

basic ssium sulfate (componsent O) boecomes highsr than

the [Dlezural modulus when the needle-like bhasic magnesium



ha s 'icr ruagnium sulfate (compon- C) h accrues hi.gher 4 1 modulus when t 12 sulfate (component
C) is used alone. Therefore, a synergetic effect is obtained by using a combination of these materials.

Example 4

The plate-like magnesium hydroxide B-2 (component B) obtained in Synthesis

Example 2 and the needle-like basic magnesium sulfate (component C) obtained Synthesis Example 3

were kneaded with talc which is widely used as a resin-10 reinforcing agent. A test sample was

prepared in the same manner as in Examples 1, 2 and 3. The results are shown in Table 2.

Based on 100 parts by weightol tHectotd-of 64.9 9#% of polypropylens {meft fews itex ©F 110 9/10

min) and 20 wt% of EQ, rubber, (ethylenesoctens.copalymer rubber)., 41.8 pads by weight of talc, 1.2
parts by weight of the plate-like magnesium hydroxide B-2 (component B) , 4.7 parts by weight of the

needle-like basic magnesium sulfate (component @ff*(féfél of the components B and C: 5.9 parts by

weight) and

B to the com

30|
ent

0.12 part by wef. gt of:an antioxidant were ample 5 A resin domyposition. was produce
and eva 1. gat ed. in the me M&nEt as in @(Ja‘f}ﬁi}té 'ﬂ}ekcept;\f;@h@t thp \we'RE Fatio o PHE¢EpEN
Eas cifadged o 0.4:”63§.u regults are shewn. ?nfb,ﬁf%té (S&ﬁpézrﬁﬁ( =
. reirn orCLng . % P i =2k =y ¢§l@
Examples 4/and 1 OPhysica pgogpeggt&es btained when the plate-like ma nesiym hydroxide
(component;-Bj obtaired i Synthesjs Example 2 and the needle-T ike: basic magnesium suifate
(component.C) \Were each Us a}i’ﬁ%é;%ﬁ] tio%i/é?agllc 3 "eaod
B/C
Ex. 2 2820 44 & Good
=0.4/0.6
B/C
Ex. 3 25%0 46 / Good
=0.6/0.4
C. Ex.
B 2474 49 8 Lustrous
1
C. Ex.
C 26590 38 4 Poor
2
C. Ex. a little
talc 1438 35 6
3 poor
Control none (0%) 940 75 5 Good

ok
(W3]

Example 4

The plate-like magnesium hydroxide B-2 (component Bj
obtained in Synthesis Example 2 and the nesdle-like basic
magnesium sulfate {component C) obtained Synthesis Example
3 were kneaded with talc which is widely used as a resin
reinforcing agent. A test sample was prepared in the same
manner as in Examples 1, 2 and 3. The resulits arve shown in
Table 2.

Based on 100 parts by welight of the total of 64.9 wiy
and 20

of polypropylene {(melt flow index of 110 g/10 minj)

wt% of EO rubber (ethylene-octene copolymer rubber), 11.8

parts by weight of talc, 1.2 parts by welght of the plate~like

magnesium hydroxide B-Z (component B), 4.7 parts by welght

N

cof the needle-like baslic magnesium sulfate {(component )

(total of the components B oand O 5.9 parts by weight) and



(Comparative Examples 4 and 5, respective ) a e shown. in Table 2. It is understood from the
results of Table 2 that a synergetic effect is obtained for the mechanical strength of the resin
composition comprising talc by using a combinationor the plate-li be magnes iwo hydroxide
(component 20 B) and the needle-like basic magnesium_sulf(component C). Table 2 Ellect of The
rancomposition of OflO) .re SiCO 1. ova rt in mechanical streraotr and impact strength. The resin corn
bavention is also excellent in molding 1 rnodu.ius of theem: y an appparance of a molded
aAppordirn to the-drp Fol: the’dIEt@ £1 or. it oW ormpactioth and sif ineveriiiéss (roughness) of i
moldedoduct wriich are

§)
10
LD

20

Example 5
A resin composition was produced and evaluated in the
game manner as in Example 4 except that the welght ratio of

the

o~

component B to the component C was changed to 0.4: 0.6,

The results are shown in Table 2,

Comparative Examples 4 and 5

Physical properties obtained when the plate-~like
magnesium hydroxide B~2 (component B) obtained in Synthesis
Example 2 and the needle-like basic magnesium sulfate
(component C) were each used In combination with talc
(Comparative Examples 4 and o, respecilvely) are shown in
Table 2.

It is understood from the results of Table 2 that a
synergetic effect is obtained for the mechanical strength
of the resin composition comprising talc by using a
combination of the plate-like magnesium hydroxide {(component
By and the needle-like bhasic magnesium sulfate (component

Cyo.

Tapble 2

Type and Tzod
weight Flexural 1
Exanple ratio of modulus (q/10min) | BELEr
reinforcing (MPa) A (-20°C)

agent G

R
RN

Ex. 4 RAC=0.2/0_8 1YY e 1y

B/C
Ex., 5 1900 51 a4
=0, 470,06

C. Ex. 4 & 1HGA H4 31
C.OBEx.5 C 1878 45 14
Controlk none (0% 9S40 i5 )

et of The Invention



the defectsneedle-like bailc. macjnas | urn sul (component C) are resolved by using plate-like
magnesium 10hydroxide (component B) in. combination with the needle -like basic magnesium. sulfate
(component: C). Further, according tvaliaepresent invention, an excellent flexural. modulus which is
the feature of the needipplikp basic alLagnesium sulfate (component C) is synergistjcally improved by
usipg the Pplate-like magnesium hydroxide (component B) in comiTinatiop with the component C as
compared, with when the component C is used alone_ Therefore, a. new option is created to reduce
the amount of a reinforcing"agént. fh GtheFPROrds! there canoé provided a resipcompasitionwhaph i9
lighter in weight20than a.resimcemposition obtained: by using the needlerlike :basicmagnesium
sulfate (component C) aio- \;_L.SQg:LAIM?h 1. ,Tbg,lr(esinhcqmqusition g(?gnprisiqgf(il_%}gp arts (by] tWeight of

e Y“}% On .

a. resin (componéht AJ. WWT) platesiiké magnesium hydroxide having a erystal thickniess (y) of 0.2 pm

or less and an a9peectratiorofi20 td $004componert BYand! (i) needlelike basicimagndsiuit: sulfate

(component C), gqn%%iyatn%éotgkecginﬁ%&%fetaeEgpmwp@nts B-and G s 4 t0.10,100 parts.hy, yeight
basedon 100 partsbyweight of the resin, and the weight ratio of the component B to the component C
is 0.1 to 0.9:0.9 t& DL - 12 The fEsin EorMposition actording 8- ctaim £ Whérein'15 the W@F@ht ratio of
the component B:{e the-component C.is 0.2:10 &:6:0:8:10 045 mo i {Eheresin:.compasition.aceording to
claim 1, wherein the component B_has a cgyes“g%l% lf(k]{lcl%ngss (). of 0.2 ﬂ_\\/\{i}tj or less 20 %nd an aspect ratio

of 30 or more. 4 e fésin compositioh according o ciaim 1, Wherein - =" =71t

{component C) are resoclved by using plate-like magnesium

10 hydroxide (component B} in combination with the needle-like
hasic magnesium sulfate {(component C). Further, according
to the present invention, anexcellent flexural modulus which
is the feature of the needle~like basic magnesium suliate
(component C) 1s synergistically lmproved by using the

15  plate-like magnesium hydroxide {(component B) in combination
with the component C as compared with when Lhe component C
i3 used alone. Therefore, a new option 13 created Lo reduce
the amount of a reinforcing agent. In other words, there
can be provided a resin compositionwhich is lighter in weight

20 than a resin composition obhtained by using the needle-like

basnic magnesium sulfate (component C) alono.



the component B has a crystal thickness y) of. 0. 1 p.m or less and an aspect ratio of 40 or more. 25
The resin composition according to claim 1, wherein th.o component C has a width (w) of 0.5to | ).1p
a length (L) of 20 to 50 wl and an aspeci lat-10 Of 20 nr more 306.The resin composition acccd.ding to
claim 1, whereim the component B and the component,,ici; are surface tdndated with an anionic
surfactant_ o

CLATMS
L A resin composition comprising
(i} 100 parts by welght of a resin {(component A,
(i1i) plate-like magnesium hyvdroxide having a crystal

-

0.2 pum or less and an aspect ratlo of 20

o

] thickness {v) of
to 100 (component B) and
(1i1) needle-like basic magnesium sulfate (component ),
wherelin
the teotal content of the components B and C is 1 fo
10 100 parts by welght bazed on 100 parts by waight of the resin,
and the weight ratio of the component B to Che component C

is 0.1 to 0.9:0.9 to 0.1.

2. The resin composition according to olaim 1, wherein

P

[
on

the welght ratio of the component B Lo the component C Ls

0.2 to 0.6:0.8 to O.4.

3. The resin composition according to claim 1, wherein
the component B has & crystal thickness (y) of 0.2 pm or less

210 and an aspect ratico of 30 or more.

4. The resin composition according to claim 1, wherein

Lhe component B has a crystal thickness (v ol 0.1 um or less

e

and an aspect ratio of 40 or more.

5. The resin composition according to claim L, whereln

B e VR S T S o 3 % . T
somponent O has a widith (W) ol JU.oo o Lopm, a Jengtnh (1)

o 50 pum oand an aspect ratico of 20 or more.

6. resin composition according to claim 1, wherein

-

o
L
e
M

the component B and the component O are suriace Lreated with

an anionic surfactant.



