
DESCRIPTION RESIN COMPOSITION 5 TECHNICAL FIELD        The present. invention relates to a
resin compcg3ition 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. For example, in the field of aulonobileh, one of means for
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 material. 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 chemical composliich is tepleseni(ad by MgSbng 5Mg(OH) 3H20. The needle-likh
basih magnesium sulfate is exceLlent :n theIIIof flA"ngiral modulus    t.II.hut has problems with
IL.mpact strength and. the kmeothneee of the surface of a molded article.  DIRCIOSURE OF THE
INVENTION 



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 weight of a resim (component A), (ill plate-like magnesium hydroxide
(component B) havimg a crystal thickness (y) of 0.2 wil. or less and. an aspect ratio of 20 to 100, and
20MMi i ) needle-like basic magnesium sulfate (component C), w IRni e i n         the total content of the
component .s B and C is 1 to 100 parts by weight. based on 100 parts by weight of the resin and the
weight ratio of the componemt B to t. he compiwient C 25is 0.1 to 0.9:0.9 to 0.1. RR I R r 013 9 (7 Si.T
FP I- ON OF THE DRAWINGS         Fig. 1 showmi an SEM. photo of. pi af e-li ke ma.gnesium
hydroxide obtained in Synthesis Example 1; :3(.-iC' .1..2 shows the schema t ip: s hw 5) C) of.:
plate-like mac.Biesimmm hydroxide; and.         Fiki. 3 shows the sc.hematd.c shape of nedmile-like
basic inagn 1' 9 i urn sill. fate  



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 AFM 10measurement.        The aspect. ratio NIB) is represented by the ratio
of the width (x) to the thickness (y) of the crystal_ As th.e aspect ratio of the plate-like magnesium
hydroxido (component B) is highor, the flexural modulus tends to improvo. There fore, the aspect ratio
of the plate-liko mapnosium hydroxide (component B) is 20 to 100. The lower limit. of the aspect ratio
is preferably 30 or more, more orefepably 40 or more. The plate-like magnosium hydroxide
(compormnAB) is an almost hexagonal plate-liko(yoystal. The 20 schematic shmpe of the plate-like
magnesium hydroxide (component B) is shown in Fig. 2.        TIrva plate-like mognosium hydroxide
(component. B) is represented by the following formula. Mg (OH)2         Preferably, tho piateoliko
magnesium. hydroxide (component B) has a crystal thickness (y) of 0.2 pm or less anCi an aspect,
ratio of 30 or more. More preferably, the olatooliko nvpjnesium hydroxido (component B) has a cryptml
thickness (y) of 0.1 pm or less and an. aspect ratio of 40 30or more. The plate-liko magnesium
hydroxido (component B) can. be produced by a methpd descihed in. the pamphlet. of
W020122050222. That is, it can ho produced by adding not moro thap one equivalent of an alkwgmi to
an aquoous (If: 'I  sa it. of a m.o n.o Val. en tIi a c .1. Ci and ma gnesd. um 1.terice. A. an.
mon.ova.lent organ.ic a.cid. o.r a. n. alkali. me ti a sal tereof to carry out a. cocarecilimiAmatcion
reaction and. t.46414 hydrothermally processing the copreci.pitai. e d. product a. t (10 "co 250a C .
Examples of the sal.t. of monovalent, a CCL d anlrnaqnesium Jude magnesium chlorl 



and magnesium Cl lit CSte.         Examples of the alkal include alkalis". metal hydroxide, Eil C ilIM
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, sodium propionate and sodium butyrate. The amount of the alkali metal of the
monovalent organic acid is preferably 10 to 200 molt, more preferably 20 30 to 100 molt based on
magnesium chloride_         The hydrothermal processing is candied ou.t at 100 to 2.50C, preferably
120 to 200C, for 20 minutes to 48 hours, prielferably 2 to 12 hours.         The monovalent organic acid
or tho 1 ka 11. metal salt. the so. o ft may be added before theh yd(4:king af ter rot he      ecibilation
reaction. After the hyC.rothersnal -sscommonlyutsteps such atcl. A 1 roatment, dehydgrataulati" (i)
Aing a.nd class IL 3111. C aticultattil y se le M:. die-11.Fs'I rSi. I i f a t e (4. )rt The chem.:"1.
cornpot...on of the need]. CE S  um 50lfa C - (chimp.) is Cji> 



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 hasognes1 mb (component C) is pmefe rably 0.2
to 1. pm, more. 5 to 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. Preferably, the crystals do not agglomerate and are
almost:. monodisperse.        The schematic shape of the needle-like basic magnesium suit(component
C) is shown in Fig. 3. ?referably, the needle-like basic magnesium. sulfate   :omponent C) has a width
(w) of 0.5 to 1 pm, a length (L) of 20 to 50 pm and an aspect ratio of 20 or 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 ambbiiit of less than 5 times the molar amount of
magnesium sulfate to an aqueous solution of magnesium) sul.fatle and carrying out. hyd...othermol
processing at 120 to 250C for 1 to 10 hmurs. The ankmilit of the alkali is pre.femably 0.1. th.) 5 moles,
more 25preferably 1 t.o 3 moles based. on I mole one slum stPL at C) . The tempemature of the
hydrothemma processing is ably 120 to 25C) k, more preferably. 1The 



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 plate-like 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, titanate-based
coupling agent, aluminum-based coupling agent, phosphoric 1.0 acid ester or metal fatty acid befor.e
use. The amount of t. he surface treating agent is 0.1 to 10 wt:.%, prefem..ably 0 . to 5 wt% based on
the component B or. the compbnent C. The surface treatment may he carried. out by a cc monly used
wet. process or dry process . Further, the above re in f orm.)ing agent. may be ga lied by a commonly
used method before use. When it is granulated, bulkiness becomes close to that of the resin., thereby
Droving kneading work efficiency and kneadability with the resin. 



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, c opcc).yrner p 0 yp 170ne or . :bpylene and. another a-01 P
.30p o yb u t e, p01.y4smethylpentene-ly polystyrenb,     rene -anitrile copolymer., cop cc lymer of:
ethyl.ei e a nc propylene di en1e rubber or hcut:cc:iciiene, polyvinyl acetate, polyvinylpolyaTrylate,yl at
e stet,-AB 3,  polycarbonate and. polyphenyien sulfide.        Thermosetting resins such as phenol
resin, melaminb resin, epoxy resin, unsaturated polyester rbsin and alkyd resill are also in         ER
DM, SBR, NBR and copolymer rubber of ethylene and another a-olefin such as propylene or fleten arr'
fib:Cher included_ Butyl rubber, chloroprene rubber, isoprene rubber, chlorosulfonated rubber, silicon
rubber, fdoairine rubber, chlorinated butyl rubber, brominated butyl rubber, 



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 the antioxidant, ultraviolet absorbent, crystal nucleating agent and pigment are each
25preferably 0.01. to 5 parts by weight leaned. on 700 parts by weight. of the resin (component A).
The content. of the lubricant is preferably 0.1 to e parts by weaLd111sed 100 parts by weight of the
resin (component A). The ccahnts of the flame retardant. and filler are each preferably I tn 3050 parts
by weiglat based on 100 parts by Selghdtiba resin (component A). EXAMPLES  of. further lilipatrating
the present.. :Mivention but are in no way ta be taken. as limiting. Synthesis Exampie 1 <product ion of
plate-like magnesium hydroxide (component 13)1        16 L of a sodium hydroxide aqueous solution
which is a ii ext ra pure reagent having a concentratil)0 Of 4 moles /L (30C) was added to and reacted
with 20 L of a mixed aqueous solution of magnesium chloride and sodium acetate (Mg - 2 



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 aqueous solution
dissolved by heating was addpd to this under agitation to carry out a surface treatment. Thereafter,
20filtration 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, AFIN and BET
measurement by a liquid nitrogen adsorption method.         As a result. of X-ray diffraction, the
obtained product was identified as magnesium hydroxide. As a result of AFM _ 0. IT ement, each
crystal was almost- '>"'a 1. plate in appearance arid had a thi c kne s s (y) of 0.0C Km an.d. a width (x)
of 3.5 pm. The to aspect rat la was 50. The BET speini f c su 17 face area was 12 m2/. This s Mws:
griniiit.eicl as Bil. Synthesis Example 2 <production of platc-1 ikm magnesium hydroxide ((TIomponpnt
B) > 120 mE, of a sodium hydroxide agneausut ion having  d concentration of 4 moles/A ( 30 '10) was
added to and reacted with. 400 rnL Of a mixed aqueous solution of magnesium chloride and sodi um
acetate Mg = 4 moles /L, sodi um. acetat.,e = 2 moles/L, 30C) under agitation. This reaction product
was put into 5 an autoclave having a capacity of I I, and. hydmothermdlly processed at 170C for 4
hours. The hydrot ly processed product was taken out, filtered under reduced pressure and rinsed, and
the filter cake was dispersed in. water under agitation. After heating at 80C, 1 g of stearic acid (purity
10 of. 90 %) was neutralized with caustic soda, and 50 rr41 of an aqueous solution dissolved by
heating was added to this under agitation to carry out a surface treatment. The filtration under reduced
pressuxe, rinsin2, extrusion granulation and drying were carried out. Part of the 15 specimen before
the surface treatment was sampled to carry out X-ray diffraction, ACM and BET measurement by the
liquid nitrogen adsorption method.         As a result of X-ray diffraction, the obtaiild product was
identified. as magnesium hydroxide. As a r.esuld of ACM. 20 measurement, each crystal was almost
1:.. Re a. hexagonal plate in appearance and had. a thickness (y) of 0.050 !mu 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 designated.
as B-2. 



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 rbrahbotl ired wi trin C a Stic soda, and an aqueous solution dissolved by
heating was added. to this 'bider agitation to carry out a surface treatment. Thereafter, filtration. under
reduced pressure, extrusibn grAnulation and drying. were carribd out. Part of the specimen befbre thb
surface trcatmbnt. was sampled to carry out X-ray diffraction and. APP measurement. As a. result of
X-ray diffraction, the obtalbedproduct 10 was identified as a. crystal having composiMiou represented
by the following formula. As a result. of APP measurement, each crystal was needle-like in
a.ppearance and had a di am.eter of 0.8 p.m. and a long diameter of 40 Rm. Therefore, its aspect ratio
was 50. 15MgSO4f5Mg(OH)263H20 Example 1 Aftbr 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. weremixedtragether inarmaordance with the
following formulation, the- mixture was melt kneadbd togethor at 230C by using
adouble-schsawextruder to prepatb a. pellet. The obtained pellbt was ubed to prodhce a test sample at
230C by means of ah injection moldihg machine and measure its physical properties Thb results are
shown. in Tante i.         Based on 100 parts by weight of the torp.. of 64.9 wt% of oolypropylenb (melt.
flow index of 110 gni.) min) and 20 30wt8 of EC rubber (ethylene-octere "gfclymer rbber), 3.5 paffs by
weight of the platebliTge magnesium hydroxide (component B), 14.1 parts by weight Of the
needle-lidos babib magnesium sulfate (component C) (told' conteht of the. oomponbnts B and C is
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 Synthesi Example 1, needle-like basic magnesium sulfate (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, respectively) are shown. in Table 1. PER means melt flow index which isan index of
mo]dapility (molding rate). As this value'SS lat the molding rate tends to become higher. It is
understood from the results of Ta- e. that, when the plate-like magnes ium hydrcxide (component B)
and the magnm (component C) are used Isod impeLst.rength and the surface rouss (poor
appearance)moldedt 1. o 133 which are the deof the needle-like basic. magrm sulfate (comp' are
resolved and the.re is a mm. i.. ci c area where themodulus which ifeature,edle -like 



ha s 'icr ruaqnium 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 weight of the totd of 64.9 wt% of polypropylene (melt flow index of 110 9/10
min) and 20 wt% of EO rubber (ethylene-octene copolymer rubber) , 11.8 parts 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 Ci (total of the components B and C: 5.9 parts by
weight) and  0.12 part by wei.,qht of an antioxidant were ample 5 A resin composition. was produced
and eva 1. oat ed. in the me manner as in Example 4 except. that thp we ioht. ratio of I: he component
B to the component C was c h anqed to 0.4: 0.6. he results are shown. in Table 2. Comparative
Examples 4 and 1 0Physical properties obtained when the plate-like magnesium hydroxide B-2
(component. B) obtained i.n Synthesis Example 2 and the needle-I ike. basic magnesium sulfate
(component C) were each used in combinat.ion vtalc 



(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
aAppordlrn to the orp Ton, the dIEt a r 1 or. at on ompactnoth and su.unevenness (roughness) of i
moldedoduct wriich are 



the defectsneedle-like bailc. macjnas I urn su1 (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 agent. In other words, there canoe provided a resipcompositionwhaph i9
lighter in weight 20than a. resin composition obtained by using the needle-like basic magnesium
sulfate (component C) aio-  1.5 CLAIMS    1. A resin composition comprising (i) 100 parts by weight of
a. resin (component A),  WI.) plate-like magnesium hydroxide having a crystal thickness (y) of 0.2 pm
or less and an a9pect ratio of 20 to 100 (component B) and  (iii) needle-like basic magnesium. sulfate
(component C), wherein the total content of the components B and C is 1 to 10 100 parts by weight
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 to 0.1.    2. The resin composition according to claim 1, wherein 15 the weight ratio of
the component B to the component C is 0.2 to 0.6:0.8 to 0.4.           The resin composition according to
claim 1, wherein the component B has a crystal. thickness (y) of 0.2 Wit or less 20 and an aspect ratio
of 30 or more. 4.The resin composition according to claim 1, wherein 



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 0.5 to I ).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 C are surface tdndated with an anionic
surfactant_ 


