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nvention

which is excellent in mechani ength and

of a product. More specifically, it relat

composition which comprises two different magnesium

compounds and is excellent in mect strength and the

appaarance of a molded avticle.
BACKGROUND ART

In recent years, energy prices have been becoming
higher and higher. Therefore, energy saving 1is a common
lssue in a wide variety of fields. For example, in the field
automobiles, one of means for improving gas mileage is
Lo reduce the weight of a car body. This is the reduction
of weight by substituting a metal having a high specific
gravity by a plastichaving a low specificgravity. However,

+ 3

in order to reallize this, it 1s necessary to overcome the

weak points of a resin such as elastic modulius (stifiness),

thermal deformation temperature and heat shrinkage by an
excellent reinforcing agent.

the abhove needie~-like basic

sium sulfate is becoming a promising material. The

wOne

cedlie—like crystal in appearance and has

to 1 pm oand a lengih (L}

s 3H0 . The needle-like

rengthening
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DISCLOSURE

It is an object of the present disclosure to provide
a resin composition which overcomes the defects of
needle-like basic wmagnesium sulfate and has good balance
among mechanical strength, molding productivity and the
appearance of a molded article.

The inventors of the present disclosure found that when
plate-like magnesium hydroxide (component B) and needle-like
basic magnesium sulfate (component C) are used in combination
with a resin (component A), mechanical strength is reinforced
gynergistically and the appearance of a molded article is
improved and accomplished the present disclosure.

That is, the present disclosure is a resin composition
comprising
(i) 100 parts by weight of a resin (component A),

(ii) plate-like magnesium hydroxide (component B) having a
crystal thickness (y) of 0.2 pum or less and an aspect ratio
of 20 to 100, and

(iii) needle-like basic magnesium sulfate (component C),
wherein

the total content of the components B and C ig 1 to
100 parts by weight based on 100 parts by weight of the resin
and the weight ratio of the component B to the component C
ig 0.1 to 0.9:0.9 to 0.1.

In a first aspect of the present disclosure, there is
provided a resin composition compriging
(i) 100 parts by weight of a resin {(component A),
(id) plate~like magnesium hydroxide having a crystal
thickness (y) of 0.2 um or less, a crystal width (x) of 0.5
to 10 um, and an aspect ratio (x/y) of 20 to 100 (component
B), and
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(1ii) needle-like basic magnesium sulfate (component C)
having a width (w) of 0.5 to 1 um, a length (L) of 20 to 100
um and an aspect ratio of 20 or more, wherein

the total content of the components B and C is 1 to
100 parts by weight based on 100 parts by weight of the regin,
and the weight ratio of the component B to the component C
is 0.1 to 0.9:0.9 to 0.1.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows an SEM photo of plate-like magnesium
hydroxide obtained in Synthesis Example 1;

Fig. 2 shows the schematic shape of plate-1like
magnesium hydroxide; and

Fig. 3 shows the schematic shape of needle-like basic

magnesium sulfate.
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BEST MODE FOR CARRYING OUT THE INVENTION
<plate-like gnesium hydroxide {(component B>

The crystal thickness (y) of the plate-like magnesium

hydroxide is 0.2 pm or less, preferably (.01 to 0.2 um, more

L

preferably 0.1 um or less, much more preferably 0.06 um ov

-

ably 0.5 to 10

f‘

less. The width (x) of the crystal is prefer:

pm, more preferably 2 to 10 um, much more pre 2y 3 to
10 pm.  The thickness (y) and the width (x) of the crystal

a

it
|

determined as the average values of 10 crystals by AFM
measuremnent.,

The aspect ratic {(Ha) is represented by the ratic of
the width (x) to the thickness (y} of the crystal. Rs the
aspect ratio of the plate-like magnesium hydroxide
{component. B) 1s higher, the flexural modulus tends to
improve. Therefore, the aspect ratio of the plate-like
magnesium hydroxide {component B) is 20 to 100. The lower
timit of the aspect ratio is preferably 30 or more, more
preferably 40 or more. The plate-like magnesium hydroxide
(component B) s analmost hexagonal plate-~Llike crystal. The
schematic shape of the plate-like magnesium hydroxide

{component B) is shown in Fig. 2.

=
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The plate-like magnesium hydroxide (component B)
P

the following formula.

Preferably, Lhe plate-like magnesium hydroxide
{component B) has a crystal thickness {(y) of 0.2 un or less

ratio of 30 or moy

3]

plate~like magnesium hydroxide {compons

thickness {(y} of 6.1 wn or i and an

late-like magnesium hydroxide (component B) can

be produced by a method ed in the pamphlet of
2012/050222. That is, be produced by adding not

LGoan a guecus scelution
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oviasaltofamoncvalent acidandmagnesiumin the coexisteance

of an monovalent organic acid or an alkall me thereof
to carry out a coprecipitation reactlon and then

hydrothermally processing the coprecipitated product at 100

Framples of the salt of a monovalent acid and magnesium
include magnesium chloride and magnesium nitrate.

Examples of the alkali include alkall metal hydroxide,

calcium hydroxide and ammconia. The amount of the alkali is

preferably 0.% to 1.0 egquivalent, more preferably 0.8 to 0.8
equivalent based on 1 eguivalent of magnesium chloride.

Examples of the monovalent organic acid include acetic

-~

Y

id, propionic acid and butyric acid. The amount of the

moncvalent organic acid 10 to 200 mol%, more

preferably 50 to 100 mol? based on magnesium chloride.
Examples of the alkall metal of the monevalent organic

acid incliude sodium acetate, sodium propionate and sodium

butyrate. The amount of the alka metal of the monovalent

1
rably 10 to 200 mol%, more

“““ SRR }rlﬂ}_"u acid is pprexe

30 to 100 mol% based on magnesium chloride,

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

The monovalent organic acld oy the . metal salt

ng after

P4

> added befo

b ar:

dro
the coprecipitation reaction. After the hyvdrothermal

s e e e e S e qsren ey T e g e PR W TN e e D e e om D
PrOodeEssing, COMuoiiLy ' SH s DL LLYation, rinsing,

surnf ~ment, dehydration, granulation, drying,

ifica

grainding and sly selected and

may be

married gut.

{component

die-like basic

COMP

magnesium sulfate {component C) 1s representead by the
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tollowing formula.

MgS0,- 5My (OH) 5 3H0

The needle~like basic magnesium sulfate (component C)
is a needle-~like crystal.

The width (W) of the needle~llike basic magnesium

sulfate (component C); 1s tao 1 um, more

preferably 0.5 to 1 um.
The length (L)} thereof is preferably 16 to 100 um, more
sraferably 20 to 50 pm, much more prefervably 10 to 50 um.
& b4
The aspect ratioc (Ha) {length (Ly/width (wy) is
30t 100, Preferably
the crystals do not aqglomeraze and are almost monodisperse.

The schematic shape of the needle-like basic magnesium

sulfate (component C) 1s shown i

Preferably, the needle-like
{comnponent C) has a width (w) of 0.5 to 1 um, a length (L)
of 20 to 50 wm and an aspect ratic of 20 or more.

The needle-like basic magnesiumn sulfate (component C)
can be produced by adding an alkali such as magnesium
hydroxide, magnesium oxide or alkali hydroxide in an amount
of less thap 5 vimes the molar amount of magnesium sulfate
to an agueocus solution of magnesium sulfate and carrying out
hydrothermal processing at 120 to 250°C for 1 to 10 hours.

he amount of the alkali is preferably 0.1 to % moles, more

ferably 1 to 3 moles based on 1 nole of magn

The temperature of the hydrotnermal processing is

4 LN O

NP N T B A 1 T - e P OV e B FTT
proeferably 120 to 2507C, more Lo 180720 The

hydrothermal

[ CEUR TR .
of tvhe resin,

sium hyvdroxide
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{fcomponent B) to the needie-li bas sul fate
(component €3 used in the present invention is 0.1 1o 0.9:0.9

o 0.1, preferably 6.2 to 0.6:0.8 to 0.4.

Although the plate-like magnesium hydroxide
{ oo g PR R S oy v - e N O Yon - 1o S iy TOE o
{component B) and the needle~like basic magnesium sulfate
{component ) used in the present invention may bhe used as
they are, they may be surface treated with an anionic

surfactant, silane-based coupling agent, titanate-based

coupling agent, aluminum-based coupling agent, phosphoric

" e PR | L o + o~y a =
ad ester or metal fatty acid befo:

Jod

.
3O

the surface treating is 0.1 6.5

kD

to 5 wit% pased on the component B or the coemponent 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
by a commonly used method before use. When 1t is granulated,
its bulkiness becomes close to that of the resin, thereby
improving kneading work efficiency and kneadability with the

in.

e

<resin (component A) >

The resin {(component A) used in the present invention
ts at least one selected from the group consisting of
thermoplastic resins, thermoseliing resing and rubbers.
Examples of the resin include thermoplastic resins such as

polyethylene, ethvlene-a-clefin copolymer, ethylene-ving
r f Y j

~rses barm
il o mm
S

ne-methyl

polypropylene or propylene

2

1, polyd-methylpent

polybutern

Flonitrile copolymer, copclymer of ethylene and

iene rubber or butadiens, polyvinyl
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polyearbonate and polyphenylene sulfide.

Thermosetting resins such iy, melamine

resin, epoxy resin, unsaturated resin and alkyd
resin are alsoc included.

EPDM, SBR, NBR and copolymer rubber of ethylene and

another u~-clefin such as propylene or oo
included. Butyl rubber, chloroprene rubber, scprene

rubber, chlorosulfonated rubber, silicon rubber, {luorine
rubber, chlorinated butyl rubber, brominated butyl rubber,

epichlorohydrin rubber and chlorinated polyethy

are still further included

<other componentss

The resin composition of the

may
concain a reinforci 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 [component A).
Other commonly used resin additives auch as

antloxidant, ultraviclet absorbent, lubricant,
rucleating agent, pigment, flame retardant and

na selected and contained in addition o the rei

The contents of the antioxidant, ultravi

apsorbent, crystal nucleating agent and pigment are each

el

D

ably 0.01 to 5 parts by welght based on 100 parts by

e

weight of the resin {component A). The content of the

eralkbly 0.1 Lo 5

e

S the flame retardant and filler are

50 parts by weight based on 100 parts by

tcomponent A

BXRAMPLES

The following examples are provided {or Lhe purpose
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further illustrating
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way to be taken as limiting.

Svnthesis Example 1 <production of plat

hydroxide (component B>

16 1L of a sodium hvdroxide agueous

extra pure reagent having a concent

(30°C) was added to and reacted with

solution of magnesium chloride and sodium

R — " s, o ey O
moles/L, sodium acetate = 2 noles/L, 307C)

wure reagent under agitation. SACLLO

intoanautoclave having a capacity of 50 L and

Th

processed at 160°C for 5 hours. e hydrotheg

product was filtered under redu

i - .
taken out,

rinsed, and the £ilter cake was

After heating at 80°C, 40 g of stearic avid

was neutralized with caustic soda, and 1

solution dissolved by heating was added t

agitation to carry out a surface treatmen

filtration under reduced pressure, rins

granulation and drying were carried out.

specimen before the surface treatment was

out X-ray ffraction, AFM and BET measure

cgan adsorption metho

As a resullt of X-ray dif the

raction,

was identified as magnesium hydroxide. As
i, each crystal was alm Like &
in and had a thickness [y of 0.07

5 um Therefores o o
Do jun. ineranore, HECRUE RS,

aspect

SR

B T
T RUTTACE SreR wWas /g

£

of

Synthesis FExample 2 <production plate-

B>

e {cC QIRPOn

T

120 ml of a sodium hydroxide aguaous

the present inventic

dispersed inwater by a

ing

:ment by a

are in no

.
]

s/ L

on which
moles

agqueous

acetate

which is an extra

n product was put
hydrothermally
2rmally processed
ced pressure and
stirrer.
v of

. of an

(purit
agueous

o this under

t. Thereafter,

g, extrusion

rart of the

sampled to carry

Tigquid
obtained product

a result of AFM

~

oy .Y P R
R N
Xagonal Liave

07 wm oand a widith

ooy
e s {
War s DU

Iike ma

(‘n M(‘ r., 1 UIT}

fution bhaving




N TR N ., ., L " ~ T ey I S DT [ SR - oy pede -
g concentratlion of 4 moles/L (30°C) was added o and reacited

with 400 mL of a mixed aguecus soluti itum chloride

and sodivmacetate (Mg =4 moles/L, sodiumacetatse = 2 moles/L,

30°C) under agitation. This reaction product was pul into

5 an autoclave having a capacity of 1 L and hydrothermally

vrocessed at 170°C for 4 hours. The hydrothermally proces

product was taken out, filtered under reduced sUre andg

sed in water under

rinsed, and the filter cake was dispe:
agitation. After heatingat 80°C, 1gof stearic acid (purity
10 of 90 %) was neutralized with caustic soda, and 50 ml of an
aqueous solution dissolved by heating was added to this under
agitation te carry out a surface treatment. Thereafter,
filtration under reduced pressure, rinsing, extrusion

-~

granulation and drying were carried out. Part of the

specimen before the surface Lreatment was sampled to carry
out X-ray diffraction, AFM and BET mesasurement by the 1iquid
nitrogen adsorption method.

As a result of X~ray diffraction, the obtained product

was identified as magnesium hydroxide. As a result of AFM

20 measurement, each crystal was almost like a hexagonal plate

-

"

in appearance and had a thickness {(y) of 0.055 pm and a width

H

{x} of 3.85 um. Therefore, its aspect ratic was 70. The BET

ired

scific surface area was 7.8 m°/g. This is designated as

ey

sSp

; - 3 ey o L - : Y P .
e 3 <production ¢f nesdle-like basic
[BESER: e {component O >
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Co., bLtd.) was added

B
.,

“ate agueons solution
which 3is an extra pure reagent by measns of & stirrer, and

this reaction product was putl

P product
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praessure, rinsed, dispersed in water at BOOC, 4

gof stearicacid (purity of 90 %} was neutr with caustic

soda, and an agqueous solution dissolved by heating was added

to this under agitation to carry oul a treatment.

Thereafter, filtration under reduced pre

extrusion

granulation and drying were carried out. Part of the

specimen before the surface tresztnent was

carry
out X-ray diffraction and AFM measurement.

As a result of X~ray diffraction, the obtained product
was ldentified as a crystal having composition represented
by the following formula. As a result of AFM measurement,

each crystal was needle~like in appearance and nad a diameter

5f 0.8 um and a2 long diameter of 40 um. Therefore, its aspect

ratio was 50.

4

1550, 5Mg (OH) 2+ 3H,0

Example 1

Aft

e

r the plate-like magnesium hydroxide B-1

(component B} obtained in Synthesis Examp

1 and the
needle-like basic magnesium sulfate (component C) obtained

Bt cordance with

(=

in 8ynthesls Example 3 were mixed together ]
the foliowing formulation, the mixture was melt kneaded
together at 230°C by using a double-

a pellet. The obtained pellet was used to pEQdUC@ a test

sample at 230°C by means of an inj

measure 1ts physical properties. The results are shown in

Calyie L.

Based on 100 parts by welght of Lhe L¢

3
H

of polypropylene {melt flow index of 110 g/l0

rer (ethylene-octene copolymer

by weight of the plate rmagnesiam hydroxide

ftoomponsnt By, 14.1 parts by weight of sadle-1ike basic
agnesium sulfate (component ) {(total content of the

componenits B and C is 17.7 parts by
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Erample 2

A resin composition was produced and evaluated in the

same manner as in Example 1 excapt tLhat we lght ratio of

o

the component B to the component C changed Lo 6.4:0.6.

The results are shown in Table 1.
Example 3
A resin conposition was produced and eveluated in the

same manner a3 in Example 1 excep:t tha

i the welght ratio of
the component B to the component C was changed to 0.6:0.4.

The results are shown in Table 1.

Comparative Examples 1, 2 and 3

Physical properties obtained whon the plate-like
magnesium hydroxide B~1 {component B} obtained in Synthesis
Example 1, needle-like basic magnesium sulfate {component
Cy and talc {(average secondary particle diameter of 6.9 um,

1, 2

;_..;
2

e

,

BET of 8 m’/qg) were used alone (Comparative Examp
and 3, respectively) are shown in Table 1.
MEPR means melt flow index which is an index of
oldapility {(molding rate). As this value becomes larger,
the molding rate tends to become higher.

it isunderstocd from the results of Table 1 that, when

N

the plate-like magnesium hvdroxide {(component B) and the

like basic magnesium sul! {component O are usad
in combination, Izod impact strength and the surface

appearance) of a molded article which are

the needl iike basic

-

(component C) are resolved and there

the filexural modulus which is the feature of

sium suliate {component )

mocdulus when Domagne
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ed by using a compination of these mater]

Table 1

Type and | Tzod

welght | Flexural MER impact | Appeararnice
Examples | ratio of | modulus e strength | of molded
i AP ! o (g/10min) RAPNARA R
i reinforcing ;. (MPa) (=207C) article
- 2.
| agent ; (k3 /m”)
Ex. 1 1B/C=0.2/0.8: 2860 42 & Good

Y
=0.4/0.6 | ' |

3
';4

M2
A
(o0l
[N
o
>
£
et

Good

B/C
=0.6/0.4

B 2474 4% 8 Lustrous

C 2690 38 4 Poor

C. Ex. ) a little
talc 1438 35 3
3 pooY

Control none (0%) 540 75

(1]
]
o
o
(R

W

fd
(@3

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

i3
o
™
&
i
e

reinforcing agent. BA test sample was prepared in the same
manner as in Examples 1, 2 and 3. The resulis are shown in

Table 2.
Based on 100 parts by weight of the total of 64.9 wts
of polypropylene (melt flow index of 1106 ¢/10 min) and 20

wt% of EC0 rubber {ethylene-octene copolvmer rubber) 7.
& = Fd

&

5

parts by weight of talc, 1.2 parts by weight of the plate-1ik

o

magnesium hydroxide B-2 (component B), 4.7 parts by weight
of the needle-like basic magnesium sulfarte (componsnt )

(tot

v

I of the components B and C: 5.C parts by welght) and




Fon
{2

0,12 part by weight of an antioxidant were us

Example 5

A resin composition was produced and evaluated in the
same manner as in Example 4 except that the welght ratio of
the component B to the component C was changed to 0.4: 0.6,

Y ~

The results are shown in Table 2.

Comparative Examples 4 and 5

Physical properties obtained when
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 5, respectively) are shown in

It is understood from the

synergetic effect is obtained for

of the resin composition comprising talc by using a

IS i

comhwnaflcwoi*WV>pLute likemagnesiumhydroxide (component

By and the needle-li basic magnesium sulfate (component

Ty,
y B
; MR ;
{ Bxample e ;
: fa/10ming |
; 4 19
N SOT) 51 ‘ 24
Lol Bx. 4 59 51
none {09 940
e of the Invention




The resin compositlion of the present invention 1is
exceilent in mechanical strenqgth such as {lexural modulus

e T

and impact strength. The resin composition of the pre

invention 1s also excellent in molding productivity and the

appearance of a molded arvicle. o the present

invention, the deterioration of the

ich are

ce unevenness (roughness) of a molded product w

of needle-like basic magnesium sulf:
{component C) are resolved by using plate-like magnesium

ton witl the needle-like

hydroxide (component B) in combi
basic magnesium sulfate (component C). Ffurther, according
to the present invention, an excellent flexural modulus which
is the feature of the needle~like basic magnesiuvm sulfate
(component C)} is synergistically improved by using the

plate-like magnesium hydroxide (component B} in combination
with the component C as compared with when the component C
iz used alone. Therefore, a new cption ig created Lo reduce
the amount of a reinforcing agent. In other words, there
can be provided a resin compositionwhich is ighter in weight

than a resin composition obtained by using the needle-like

basic magnesium suifate (component C) alone.
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CLATMS
1. A resin composition comprising
(i) 100 parts by weight of a resin (component A),
(i1) plate-like magnesium hydroxide having a crystal

thickness (y) of 0.2 um or less, a crystal width (x) of 0.5 to
10 um, and an aspect ratio (x/y) of 20 to 100 (component B),
and
(1ii) needle-like basic magnesium sulfate (component C) having
a width (w) of 0.5 to 1 pm, a length (L) of 20 to 100 um and
an aspect ratio of 20 or more, wherein

the total content of the components 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 component B to the component C
is 0.1 to 0.9:0.9 to 0.1.

2. The resin composition according to c¢laim 1, wherein
the weight ratio of the component B to the component C is
0.2 to 0.6:0.8 to 0.4.

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

and an aspect ratio of 30 or more.

4, The regin composition according to c¢laim 1, wherein
the component B has a crystal thickness (y) of 0.1 pm or less

and an aspect ratio of 40 or more.

5. The resin composition according to claim 1, wherein
the component B and the component C are surface treated with

an anionic surfactant.



