METAL HYDROXI DE AND OXI DE SOLI D SOLUTI ONS HAVI NG HI GH ASPECT RATI OS AND

THEI R PROCESSES FOR PRGDUCTI ON TECHNI CAL FIELD

Thi's invention relates to magnesi um based netal hydroxi de and oxi de solid

solutions in which a crystal is a hexagonal plate in shape and has a high

aspect ratio, and their processes for production. In detail, it relates to
magnesi um based netal hydroxi de and oxite solid solutions having novel

hi gh aspect ratios, which function excellently as a resin reinforcer, a

cosnetic base, an uItraV|oIet absor ber ear | fi ment base, a
f1ame-ret ardant and HREAL I‘W?EOX% ANRPXIDE §9E§'£§9LP8 ONS: SAVENG on. In

conventi onal | ed_hydraoxi de and oxide solid solutions (Japanese
Provi si onal Publ :ﬁgg g#q@sm'ﬁé%s ANRFHBIR PRECEHHHs HOR RROPEETION 032.), a
crystal is a hexagonal plate or an approxi mate hexagonal plate in shape.
However, the aspect ratio of an average di aneter based on an average

thickness is | ess than 10. Moreover erage dlaneter is less than 1
[err]. m . BAmeBE%i;mﬁ%é

This invention relates to magnesium based metal
hydroxide and oxide.solid solutions in which a crystal is a
hexagonal plate in shape and has a high aspect ratio, and
their]processes for production. .In detail, it relates to
magnesium based metal hydroxide and oxide solid solutions
haying_novel high aspect ratios, which function excellently
as a resin reinforcer, a cosmetic pase, an ultraviolet ray
absorber, a pearl pigment base, a flame-rétardant and tﬂe
like, and their processes for production.

In conventional magnesiuﬁ based hydroxide and oxide
solid solutions (Japanese Provisional Publication Nos. JpP6-
41441, JP5-209084 and JP6-157032), a crystal is a hexagonal
plate or an approximate hexagonal plate in shape. However,
the aspect ratio of ah average diameter based én an average
thickness is less than 10. Mdreover, the average diameter
is less than 1 un.

BACKGROUND OF THE INVENTION

In conventional magnesium based hydroxide and oxide
solid solutions; a crystal size is small and an aspect
ratio is small. Therefore, they cannot exhibit sufficiently

the same reinforcing effects on resin as mica or talc.



%

I'n conventional magnesi um based hydroxi de and oxide solid solutions, a

crystal size is small and an aspect ratio is small. Therefore, they cannot
exhibit sufficiently the sane reinforcing effects on resin as mca or
talc. _ 2 Namely, their reinforcing
effects on strength properties such as flexural strength and nodul us of
flexural elasticit are low. . In addition, they cannot_ exhibit preferable
ductility as aNEB%ﬁ%ti??%%ﬁd‘?h@f?¥$&?q(?§§e§ﬁﬁi%?yﬁqﬁfqgébePF°9ertles

SUMVARY OF THE | NVENTI ON Under these _circunstances, it is an object

of this invenfPgh asofbeprrad seigngthAnd sgdnluss of fiaxyral slagtisitdct on
resin, ductility useful for cosnetics and the |ike and ultraviolet ray
absorbancy to RGfctP8ns ADaRfdbfLoRor theH AR O RF N IR RS fiRTRdSd net al
hydr oxi de and @gxide solid solutions such as.a flanme-retardant, an acid
neutralizer, SRCHIFYatRphicosmebic alobRs - 1dkRt &89 M FLrEbEae, 1avehi ckener
for fiber-reinforced plastics élust abbreviated to "FRP" hereinafter) and
the like. To acconpli sh de%Tgﬁjggp?”5°¥irst gi st of the

i nvention relates to g.netal hydr oxi de solid solution . .
Under these circumstances, it is an object of this

invention to add new functions such as a reinforcing effect
on resin, ductili{:y use;full for cosmetics and the like and
ultraviolet ray absorbancyt to functions available for
conventional magnesium based metal hydroxide and oxide solid
solutions such-as a flame-retardant, an acid neutralizef,
an acid acceptor for halogen-containing rubber, a thickener
for fiber-reinforced plastics (just abbreviated to “FRP"
hereinafter) and the like.

To accomplish the above object, a first Qist of the
invenfion relates to a metal hydroxide solid solution
having a high aspect ratio shown as the following formula
(1), |

Mgy, M** , (OH): emeeeeoeeeees (1)
in which M** represents at least one divalent metal ion

~selected from the group cﬁnsisting of Mn** , Fe!* , Co** ,
Ni*+ , Cu** and Zn** , and x is in the range of 0.01 £ x
<0.5, preferabiy 0.1 £ x < 0.3, characterized by that a
crystal is a hexagonal plate in shape, 0.01 to 0.5 m in

average thickness, 1 to 10 gm in average diameter and not



having a high aspect ratio shown as the following formula (1), [err]
I n which Merr] represents at |east one divalent netal ion selected from
the group consisting of Mh[ferr] , Fe[err] , Co[err] Ni[err], Cu[err] and
Zn[err], and x is in the range of 0.01 < x < 0.5, preferably 0.1 < x <
0.3, characterized by that a crystal is3a hexagonal plate in shape, 0.01
to O.5[err]min average thickness, 1 to 10 [err] min average di aneter and
not less than 10, preferably not less admnt b ib0aspectf @agbby not
| ess than 15, in aspect ratio. "A second gist of the invention relates
to a netal oxide olsedoadlqilsitoaf zhei haventioghrelagestto at netalhowidas t he
followng formula (2), [err] in which Merr] represents at |east one
di val ent net al sbdnd selletied havimg he igupspery staitig showh|[asrthe Fe[err],
Co[err], Ni[err], Cu[err] and Zn[err], and y is in the range of 0.01 <y
< 0.5, preferalfibyldwihg<fygrmudad(2), characterized by that a crystal is a
hexagonal plate in shape, 0.01 to 0. 5[err]min ‘average thickness, 1 to 10
[err]min average ddangt®r*,amd not |ess—t-han (B, preferably not |ess than
15, in aspect ratio. :
in which M** represents at least one divalent metal ion
selected from the group consisting of Mn** , Fe** , Co**

Nit* , Cu** and Zn** , and y is in the range of 0.01 £ y
< 0.5, preferably 0.1 £ ¥y < 0.3, characterized by that a
crystal is a hexagonal plate in shape, 0.01 to 0.5y4m in
average thickness, 1 to 10 gm in éverage diamete.r and not
less than 10, preferably not less than 15, in aspect ratio.
A third gist of the invention relates to a process for
producing the metal hydroxide solid sdlution comprising
hydrating a metal oxide solid solution shown as the
following formula (3), whérein an average primary crystal
particle diameter is in the range of 2 to 10y m, in the
presence of monocérboxylic acid and/or oxymonocarboxylic
acid in aqueo{:s medium,
Mg, @*, 0O e (3)
‘in which M** represents at least one divalent metal ion
. selected from the group consisting of Mn** , Fe?* , Co?* ,
Ni** , Cu** and Zn** , and z is in the range of 0.01 < 2
< 0.5, preferably 0.1 £ 2z < 0.3.

A fourth gist of the invention relates toc a process for



Athird gist of the invention relates to a process for
hydr oxi de solid solution conprising hydrating a netal

particle dianeter is in the range of 2 to 10[err]m in the

producihg the net al
oxi de solid solution
shown as the followng fornula (3), wherein an average primary crystal

presence of

monocar boxylic aci d and/ or oxynonocarboxylic acid in aqueous medi um
[err] in which Merr] represents.at |ea%t one dival ent netal

fromthe group consisting of Mi[err], Fe[err]

, Co[err]

ion selected

Ni[err], Cu[err]
and Zn[err], and z is in the range of 0.01 <z "< 0.5, preferably 0.1 < z

< 0.3, A
4  producing t
hydr oxi de solid
1,200[ err]C.

In the nmagnesi u
of the present
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resent invention Is described In

?%Qféﬁﬁuﬁygagﬁ%ﬂqéﬁggg@.solution having “a high aspect ratio

vent 1 on,
Now, the present invention is described in detail.

In the magnesium based hydroxide solid solution having
a high aspect ratio of the present invention, which shows

the same crystal structure as that of Mg(OH),, a divalent

. metal ion represented as M** in the formula (1) forms solid

solution in Mg(OH)». In case 6f the magneéium based oxide
solid solution of the present invention, which shows the
séme crystal structure as that of MgoO, a Aivalent metal ion
represented as M** in-the formula (2) forms solid solution
in'Mgo, similar to the above hydroxide.

M*+ represents at least one divalent metal ion selected
from the droup consisting of Mn** , Fe** , Co** , Ni’* , Cu
1+ and zh** . Among all, Zn** is the most pteferable._ When
being solid-solved in Mg(OH): or Mg0, zn** has advantages
that whiteness degree is improved and also ultraviolet ray
ébsorbancy is imparted to such solid solutions.

The average crystal thickness of the magnesium based
metal hydroxide and oxide solid solutions having high aspect
ratios according to the present invention is in the range
of 0.01 to 0.5 (£ m, pfeférably 0.01 to 0.2 4 m, more
preferably 0.02 to 0.1y m. The average crystal diameter is

in the range of about 1 to 10 g m, especially preferably in



the sane crystal structure as that of Mg(OH)[err], a divalent netal ion
represented as Merr] in the formula (1) fornms solid solution in
My(OH)[err]. In case of the magnesi um based oxide solid solution of the
present invention, which shows the sane crystal structure as that of MO
a divalent nmetal ion represented as Merg] in the formula (2) forns solid
solution in MO simlar to the above hydroxide. Merr] represents

at | east one dithd eahgeebal absut electeq, mf r omd hepaeeupaefdsiott kg Of
Mn[err], Fe[err], Co[err], Nferr], Cu [err] and Zn[err]. Anong all,

Zn[err] is theaetasthpdwixdaabhma oxdliensolidl BE1elong- 864 R 18sdVheh) [err]
or MO, Zn[err] has advantages that whiteness degree is inproved and al so

ul traviol et rayo,apsefday hét irgaar £Rsh t1g.such solid sol utions. The
average crystal thickness of the magnesium based netal hydroxi de and oxide

solid sol utions havineg, ha @hrateRecEor M piddifctabR06£l tie methhenRi@sdnb
invention is in the range of 0.01 to 0.5 [err]m preferably 0.01 to 0.2,

[err] m nore guldldesabbbyién Wavihd)alpigh déedy Hard6 6f Yehalprdisapeter is

in the range of about 1 to 10 [err]m especially preferably in -

5 the range ofiremttion tie Bebetibednin Wetadapechlkali osudH ash@aox,
Ca(OH). or the like is added into a mixtu&e solution of
Mg+ and salts of M**+ for coprecipitation so that composite
metal hydroxide can be obtained. After the composite metal
hydroxide is washed with water and dried, it is calcined at
about 1,000°C to 2,000 C, preferably 1,100°C to 1,500 °C.
As a result, a metal oxide solid solution, wherein an
average primary crysﬁal particle diameter is in the range
of 1 to 10 4 m, represented as the following formula (3)

Mgi_, M* , O revrenmreeen s (3)

in which M** represents at least one divalent metal ion
seiected from the group consisting of Mn** , Fe** , Co*t ,
Niz* , éu” and zZn** , and z is in. the range of 0.01 < .z
< 0.5, preferably 0.1 £ z < 0.3, can be obtained. This
metal oxide solid solution is crushed to not more than 104
m in particle diameter. Then, this is hydrated with
stirring in the presence of monbéarboxylic acid and/or
" oxymonocarboxylic acid in agueous medium, preferably at not

more than about 100 °C. The metal hydroxide solid solution

represented as the formula (1) can be obtained thereby. It



net al hydroxi de and oxide solid solutions are not |ess than 10, preferably
not |ess than 15. Now, a process for production of the netal
hydroxi de solid solution having a high aspect ratio of the present
invention is described in detail. Al kali such as NaOH, Ca(OH)[err] or the
like is added into a m xture solution of M[err] and salts of Merr] for
coprecipitation so that conposite netal hydroxide can be obtained. After
the conposite metal hydroxide is washefl with water and dried, it is

cal cined at about 1,000[err]Cto 2,000 [err]C, . preferably 1, 100[err]C to -
1,500 [err]C. a result net al __oxide soli rein. an
average pri mar yl%F'V&'Fa?r#aﬁ"ﬁbgf*et%i%?éﬂ?@maﬁg?ﬁgﬁ ar?ggd f%f’mlcio
[err]m represented as f ar nmul )

Merr] represef&i%hfan ei’é’?‘ﬁgé%rva i %‘?‘%I gl|§oﬁn e e‘ea{'{eglcf 1pr om e gr oup
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obtained. This, neta] oxide sqli ol uti crushed t o not nD}e t han
10[err] min phFtick g$d¥%ﬂ$§t8¥ bﬂ’r‘zr& q@"ﬁzlhydrated with stirring in

h f box d and/
ueous.mad um prores et 1 AR, an® IFPROBTAINGRRRGL T

hydroxi de <ol 1 dy50] LT O, " oRLSSEMLE] a2 phBBsERIEARd Dunfih 0 oBBA nec

valeric acid, caproic acid, acrylic acid and crotonic_acid
are enumerated for a monocarboxylic acid, and glycolic
acid,‘lactic acid, hydroacrylic acid, a -oxybutyric acid,
glyceric acid, salicylic acid, berizoic acid, g&llic acid and
the like are énumérateé for oxymonocarboxylic acid.

The metal oxlde solid solutlon having a high aspect
ratio of the present invention can be produced. by calcining
the metal hydroxide solid solution having a high aspect
ratio, obtained by the above-mentioned process, at not iess
than about 400 °C, preferably about 500 to 1,200 °C.

By conductingla various kinds of conventional surface
treatments on the solid solution having a high aspect ratio
of-the'présent invention, affinity_for resin, acid
resistance, ultraviolet ray absdrbanéy and the like can be
improved. .

As a surface treatment égent, the.following are
enumerated. To ihprove affinity for resin, there are
higher fatty acid, or.its alkali metal salt, phosphoric

esters, coupling agenté of silane, titanate or aluminium



6 I's nore preferable to use oxynonocarboxylic acid as organic acid for
Hydration. Its amount is in the range of about 0.01 to 0.2 nol/I. The
amount of oxide added at that tine is in the range of about 1 to 100g/I.
‘As nonocar boxylic acid and oxynonocar boxylic acid, formc acid, acetic
acid, propionic acid, butyric acid, val®@ric acid, caproic acid, acrylic
acid and crotonic acid are enunerated for a nonocarboxylic acid, and

glycolic acd, (bae! iscede! fesdue0ACIoH b61 Gl #ddnd kot £1RE1

gl yceric-acid, I'cyl1c”acl enzoi c acl gallic acid and the like are

enunerat ed for gaYV{RHQRAr BOXY | dsidthfce, water [HEpdRleRby Oddl@na0Likk SOl ution
havi ng a high aspect” ratio of the present invention can be produced by

calcining the pRial BUdEONicdecsMind BP Hildr8lydi bRUméthyl 98 AizReetor ratio,
obt ai ned by the above-nentioned procCess, at not |ess than about 400

[err]C preferablyyARGYL 200, 15911280 Me€hlilfe salt coatBhgChy HaAkiRfhd

various kinds of conventional surface treatments on the solid solution
having a high agpeghoudtis@o & &le 1PRIERE IdPY i i A fddiddhd Und €SI N,

acid resistance, ultraviolet ray absorbancy and the |ike can be
coating by silicone o0il, polyfluoroalkyl phosphate and the
like. To strengthen ultraviolet ray absorbancy, there are
sﬁrface treatments by titanium dioxide by hydrolyzing
titanyl sulfate and the like.
EFFECTS OF THE INVENTION.

The present invention can provide novel metal hydroxide
and oxide soiid solutions having high aspect ratios
characterized by that a crystal is a hexagonal plate ih
shape, 0.01 to 0.5 g m in average thickness, 1 to 10 gm in
average diameter and not less than 10 in aspect ratio, and
processes for producing thereof. The metal hydroxide and
oxide sgiid solutions add new functions such as a
reinforcing effect on resin, ductility useful for cosmetics
and the like and ultraviolet ray absorbancy to functions
available for conventional magnesium based metal hydroxide
and oxide solid solutions such as a flame-retardant, an acid
neutralizer, an acid acceptor for halogen-containing
rubber, a thickener for FRP and the iike.

‘The present invention will be now further described'by



| nproved. As a surface treatnent agent, the followng are
enunerated. To inprove affinity for resin, there are higher fatty acid, or
its alkali netal salt, phosphoric esters, coupling agents of si-Iane,
titanate or alum nium : 7 type, fatty
acid esters of polyhydric alcohol and the {fike. To inprove acid

resi stance, water repellency and the like, there are silica coating by
hydrol ysis of methyl silicate or ethyl &ilicate, silicate netallic salt
coating by calcining at about 500 [err]Gto 1,000 C after silica coating

and coating by silicone oil., pelyfl | k hosphate and the |ike. To
strengthen ult r avi (ﬁreePc?a%/O %gof%%“}?&g,g&t xear"éllggé surface treatnents by
titani um di oxi de by hydrol yzi ng titag g'iate and the like.

EFFECTS OF THE | NVENTI ON The present 1 nvention can provi de novel

metal hydroxide and oxigde ?'1{1‘1&%' B%i Qnﬁiﬁg}‘fi‘%?s .\g@ioqls%n?cgnarggtﬁi_sg\iﬁto 0.5

characterized by that” a criystal” s a hexagon ate I'n  shape;

l[g;;] thmair]nlgvie:]a,ggt}g%gkgﬁszi&ct 1 A d €7 (g™ 10 1 BV HA99 , dparet eryapd not
pect rati o, an : i .
mol/1l) was put into a 20-1liter container. Then, 5 liters
of sodium hydroxide solution (4.0 mol/1) Qas added therein
to be reacted with stirring. Thus obtained white
precipitation was filt;ated unde; reduced pressure, washed
with water and dried. After this dried material was
crushed in a mortar, it was calcined by a kanthal furnace at
1,200°C for 2 hours. After this calcined material was
crﬁshéd in a mortar and passed through a 100-mesh sieve, it
was added into a 50-liter container, into which 30 liters of
acétic acid (0.05 mol/1) hgd been put preliminarily, so as
to be hydrated with stirring at 90°C for 8 hours. This’
reactant was sieved by a 200-mesh sieve, filtrated under
reduced pressure, washed with water and dried. A powdér X~
ray diffraction pattern of thus ébtained dried material was
measured. The same x-ray diffraction pattern as that of
magneéium hydroxide was shown except tha£ it shifted to a
low-angle side slightly. It is found out tﬂgt Zn(OH), was
solid solved into Mg(OH),, accordingly. As a result of the
observation by a scanning electron microscope, the average
crystal thickness was about 0.12 x4 m and the average

diameter was about 2.4y, m. Thus, the aspect ratio was 20.



processes for producing thereof. The metal hydroxide and oxide solid

sol utions add new functions such as a reinforcing effect on resin,
ductility useful for cosnmetics and the like and ultraviol et ray absorbancy
to functions available for cohventional nagnesi um based netal hydroxide
and oxi de solid solutions such as a flane-retardant, an acid neutrali zer,
an acid acceptor for hal ogen-containing rubber, a thickener for FRP and
the like. The present invention wi%l be now further described by
reference to the follow ng Exanpl es. EXAVPLE 1

First, 5 titers of Xt ur. ol utd Q0 of pe m, nitrate and zinc
mtrate (I\/g[err]T?' grffn ?1(% sZ‘rf[fng]areagEg ?ro*J /? was put into a
20-liter container. Then, 5 liters ﬁﬁﬂﬂfﬁ hydrOX|de solution (4.0

nol /1) was added therein to be reacte stirring. Thus obtained white

ri ed After this dr FBo Jace: Raforisd HaF atalnesh cheramR iy b VBAEL, T
by a kant hal furé?“éiﬂHfLE 1 except that a mixture solution of magnesium
nitrate, zinc nitrate and cupric hitrate (Mg** = 1.6 mol/1,
_znm** = 0.3 mol/l and Cw'* = 0.1 mol/1l) was employed. The x-
'ray diffraction pattern of thus obtained dried material was
the same as that of magnesium hydroxide except.that it
shifted to a low-angle side slightly. It is found out that
Zzn(OH):, and Cu(OH).: ﬁere solid solved into Mg(OH).,
accordingly. As a result of the observation by a scanning
electron microscope, the average crystal thickness was about
0.08 g m and the averagé diametér was about 1.7y m. . Thus,
the aspect ratio was 21. The BET specific surface area was
2.6m /g.
EXAMPLE 3
The same materia;s as those of EXAMPLE 1 were employed
and processed in the same way as EXAMPLE 1, and then were
calcined and crushed. This calcined and crushed maﬁerial
was added into 30 liters of a mixture solution of 0.05 mol/l
acetic acid and 0.02 mol/}l lactic acid and was proceésed in
the same way as EXAMPLE 1 and then hydration and the
subsequent treatments were conducted. The x—réy diffraction
pattern of thus obtained dried material was the same as

that of EXAMPLE 1. It is found out that Zn(OH): was solid



1,200[err]C for 2 hours. After this calcined material was crushed in a
nortar and passed through a 100-nmesh sieve, it was added into a 50-liter
container, into which 30 liters of acetic acid (0.05 nol/l) had been put
prelimnarily, so as to be hydrated with stirring at 90[err]C for 8 hours.
This reactant was sieved by a 200-nesh sieve, filtrated under reduced
pressure, washed with water and dried. A powder x- ray diffraction
pattern of thus obtained dried nateri al as neasured. The sane x-ray
diffraction pattern as that of nagnesium hydroxi de was shown except that

it shifted t ' i gh L py |
™" £4 50 S S SN S ordingly! 20 Pl A (]

observall on by u3ea0al it BFE! LalndllAd 316a0Fon MIRrBLBHB0L tH USLAlge Cert]

t hi ckness was about 0.12 g e average dianeter was about

m Thus, the aspaGis¢fi i OhyE@Rnéfs was about 0.07 gy m and the average 9
The BET specific surface area was 2.4nferr]/g.

EXANPLE 2 dEhetlsE AshdTRLBGL A . 125, ORI dhbNadfiets aRBI Masage | hat  of
EXAMPLE 1 except that a m xture solution of nmagnesi um
The BET specific surface area was 6.0m* /g.
EXAMPLE 4 |

The hydroxide solid solution having a high aspect ratio
obtained by EXAMPLE 3 was calcined at 800°C for 2 hours in
an electric furnace; The x-ray diffraction pattern of
powder thereof was the same as that of magnesium oxide
.except that it shifted to a low-aﬁgle side slightly. It is
found out that ZnO was solid solved into MgO, accordingly.
As a result of the observation by a scanning electron'
microséope, the average crystal tﬂicﬁness was about 0.06um
and the average diameter was about 4.0y m. Thﬁs, the aspect
ratio was 67. The BET specific surface area was 15m/g.

| COMPARATIVE EXAMPLE 1

First, 5 liters of a mixture solutién of magneéium _
nitrate and zinc nitrate (Mg** = 1.6 mol/1, Zn** = 0.4
‘mol/l) was put into a 20-liter container. Then, 5 litre of
sodium hydroxide solution (4.0 mol/1l) was addéd therein to
be reacfed with stirring. Thﬂs obtained resultant slurry
was'put into an autoclave foi a_hydrothermal treatment at
170 °C for 4 hours. Subsequently, it was filtrated, washed

* with water and dried. The x~ray diffraction pattern of thus



nitrate, zinc nitrate and cupric nitrate (Myerr] = 1.6 nol/l, Zn[err] =
0.3 nol/l and Cu[err] = 0.1 nol/l) was enployed. The x- ray diffraction
pattern of thus obtained dried materiral was the sane as that of magnesi um
hydr oxi de except that it shifted to a |lowangle side slightly. It is found
out that Zn(OH)[err] and Cu(OH)[err] were solid solved into Mg(OH)[err],
accordingly. As a result of the observagion by a scanning electron

m croscope, the average crystal thickness was about 0.08 [err] mand the
average dianeter was about 1.7 [err]m Thus, the aspect ratio was 21. The

BET speci fic surdiiGdnafearies powded @as]Mg(OH), and a trace impuritf of
EXAMPLE 3 The sanme materials as those of EXAMPLE 1 were enployed and

processed in themaneavey AsulXAdPlhel obadtvddion Bere scadhehdadeeldon
crushed. This calcined and crushed material was added into 30 liters of a

m xture sol uti omidro8c8pe falle avaesid ergstall and chn@ss WRls kbba@eto.a5agi d and

was processed in the same way as EXAMPLE 1 and then hydration and the
subsequent treathefid Ry avedadecdedmetle was aabshd f0. 84 imQN TRAEL etRe Of

t hus obtained dried material was the same as that of EXAMPLE 1. It is
found out that Zadrddy efdt]idl\lﬁsssali}d The BET specific surface area was
lém’ /9.
COMPARATIVE EXAMPLE 2

The reactant was obtaiﬂgd in the same way.as that of

COMPARATIVE EXAMPLE 1 except that a mixture solution of
magnésium-nitrate, zinc nitrate and cupric nitrate (Mg** =

1.6 mol/1, Zn** = 0.3 mol/1l and Cu’* = 0.1 mol/l) was

employed. Thus obtained resultant slurry was filtrated,

washed with water aﬁd'dried. The x-ray diffraction pattern

. of thus obtained dried powder showed Mg(OH). only. As a

result of the observation by a scanning electron

microscope, the average cryséal thickness was about 0.02ym

and the average diameter was about 0.1y m. Thus, the aspect

ratio was 5. The BET specific surface area was 46m?/g.



10 solved into Mg(OH)[err], accordingly. As a result of the observation
by a scanning electron m croscope, the average crys%aJr——%hi ckness Mas—about
0.07 [err]mand the average dianeter was ab

aspect ratio was 59. The BET specific, surface area j‘l H m mu
EXAMPLE 4 The hydroxi de solid solb&i on havi ng a t
obt ai ned by EXAMPLE 3 was -calcined at 800[err]C for 2 hours |n an el’ectric

furnace. The XwhaRY f§ Chhtedd @g.pattern of powder thereof was the sane as
t hat of nmagnesi um oxide except that it shifted to a | ow angle side

slightly. It is found guietdBtny@raxwas s61id soluethd MaQilgQ RaPr dingly.

As a result of the observation by a scanning electron mcrdscope, the

average cryst ahspddcaess Mﬁ;smaQ@%eOfQﬂ&&h&%zﬁﬁﬂath? aver age di aneter
was about 4.0[err]m Thus, the aspect rati0 was 67 he BET specific

surface area was 154y, e[ri/*d., (om), (1)COMPARATI VE EXAMPLE 1
First, 5liters of a m xture sol ution of rragnesrum nitrate and zinc

nitrate (My[erih whicR W0t /deprdictits] at Pedst NBHd |d)1v\€ﬁ%nﬂufne££‘f Oj.cﬁx 20-liter
container. Then, 5 litre of SOdI um hydr oxi de solution (4.0 nol/l) was

added therein Eale@lﬁed' FaoiceheVidridupt £6rdidinghes Mptal Neg + esghiant slurry
was put into an autoclave for a hydrothermal treatnent at {70 [err]C for 4
hours. Subsequemtty, g *Wafdfidtr 3t @8d »ashed the range of 0.01 < «x
< 0.5, characterized by that a crystal is a hexagonal plate
in shape, 0.01 to 0.5 gm in average thicknees, 1l tol10 gm
in average diameter and not less than 10 in aspect ratio.
2. A metal oxide solid solution having a high aspect
ratio shown as the following formula (2),
Mg, M**, O (2)
in which M** represents at least one divalent metal ion
selected from the group consisting_of Mn2t , Fert , Co*t ,
Ni?* , Cu** and 2n** , and y is in the range of 0.01 £ y
< 0.5, characterized by that a crystal is a hexagonal plate
in shape, 0.01 to 0.5 gm in average thickness, 1 to 10 gm
in average diameter and not less than 10 in aspect ratio.
3. A metal hydroxide or oxide solid solution according
to claim 1 or 2 wherein M** of the formula (1) or (2) is
n*t .
4. A process for producing a metal hydroxide solid

solution according to claim 1 comprising hydrating a metal

oxide so0lid solution wherein an average primary crystal



W th water and dried. The x-ray diffraction pattern of" thus B

obtai ned dried powder was My(OH)[err] and a trace |rrpur| O As a
result of the observation by a scanning el ectron mcro i

crystal thickness was about 0.15 [err] mand the averaga

about O.5[err]m Thus, the aspect ratihg was 3.3. The BET speC|f|c surface
area was 12nferr]/g. COVPARATI VE EXAMPLE 2 The

reactant was Oﬁ%ﬁi{ﬂ;ﬁﬂ idri [’a@ﬁe?aﬂf 1\9{a¥h35r5 oq:'ftlrg & '3(6‘-”5 ginrﬁa LE 1

except that a ure Softutron gnesi um ni and

cupric nitrate, &%@cﬁé&:m f!)tlglgfg)l(él), 1;[1 % e:sePAcé éplmlo;tot?ﬂrig” iecr r] =0.1

nmol /1) was al ned resu urry was ted

washed with vvagg{ ﬁ %&Q‘ &gﬁ%ﬁ ?'(rl ;é rdag;,l Q&e%%tstﬁéﬁlum,()f thus

obt ai ned dried po t of the
observation by a s nn| ctron _r_n,_g:__r__c_)_s,_g,c_) t he average crystal
t hi ckness was about ~0752 er‘r and the average di aneter was about

0.1[err]m Th“§n &ﬁ'fcﬁ%e“repzfe%femswﬁ% ?eaJ@emFéEEﬁB%hE' fiet¥ TRAGE area
was 46nferr]/g

selected from the group consisting of Mn** , Fe?* , Co** ,
Ni** , Cu** and zn** , and z is in the range of 0.01 £ =z
< 0.5.

S. A process for producing a metal oxide solid
solution according to claim 2 comprising calcining a metal
hydroxide solid solution according £o claim 1 at not less than

400°C .



VHAT | S CLAI MED | S: 1. A netal hydroxide solid solution having a high
aspect ratio shown as the followng fornmula (1) [err] i n which Merr]
represents at |east one divalent netal ion selected fromthe group
consisting of WMn[err], Fe[err], Co[err], 4Ni[err], Cul[err] and Zn[err], and
X is in the fange of 0.01 < x < 0.5, chaffact eri zed by that a crystal is a

hexagonal pl at METAL sieprOX DD 1an® &k : i ' 1to 10
[err] m in aveh3BECH; BABICS kNﬁlTHEIgegggg%égEggggﬁﬁgg§;§é¥§ggfﬁihﬂ 2.

A nmetal oxide solid solution having a high aspect ratio shown as the
following fornmula (2), [err] I n whi @BSTRMIT | represents at | east one
divalent netal ion selected fromthe group. consisting of Mi[err] ,
"Fe[err], Co[err], N [err], Cu[err] and Zn[err], and y is in the range of
0.01 <y < 0.5, characterized by that a crystal is a hexagonal plate in
shape, 0.01 to 0.5 B¥rhjdnmting avaesgk odiideksebl] sdlutid) shewn Jasnthén
average dianeter and not |ess than 10 in aspect ratio. 3. A netal
hydr oxi de or oXicddowdhgdfemiuwia ¢ )acdodiingan average primary crystal

particle diameter is in the range of 1 to 10yx m, in the

presence of monocarboxylic acid and/or oxymonocarboxylic

acid in aqueous medium,

Mg, _, M** , O RN < )

in which M*+ represents at least one divalent metal ion

selected from the group consisting of Mn** , Fe* , Co*+ ,

Ni** , Cu!* and Zn** , and z is in the range of 0.01 < =z

< 0.5, a metal hydroxide solid solution having a high aspect

ratio shown as the following formula (1) can be obtained;

Mgi-, M* ; (OH), sessemeessesees (1)

in which m** repreéents at least one divalent metal ion .

selected from the group consisting of Mn** , Fe!* , Co**

Ni** , Cu?* and 2n** , and x is in the range of 0.01 £ x

< 0.5, characterized by that a crystal is a hexagonal plate

in shape, 0.01 to 0.5 gm in average thickness, 1 to 10 gzm

in average diameter and not less than 10 in aspect ratio.

The metal hyd;btide and oxide solid solutions add new

functidns_such as a reinforcing effect on resin, ductility

useful for cosmetics and the like and ultraviolet ray

absorbancy to functions available for conventional magnesium

based metal hydroxide and oxide solid solutions such as a



L4

to claim1l or 2 wherein Merr] of the fornmula (1) or (2) is Zn[err].

4. A process for producing a netal hydroxide solid solution according to
claiml1 conprising hydrating a nmetal oxide solid solution wherein an
average primary crystal 13 particle
‘dianmeter is in the range of 1 to 10[err]l§] shown as the follow ng fornula
(3), in the presence of nonocarboxylic cid and/ or oxynonocar boxylic acid
i n agueous mnedi um [err] in which Merr] represents at | east one

di val ent t al | ecteq f i sti Mh F
Colerr], N f‘er %?»”uei?a??ﬁ&im‘s‘z’?[ EiFre °L‘§ar§a°”§' hh oY adetab e 01 C Y
< 0.5. f %! ; d Lid | pt
according to cl é‘l"mgéo‘gess gf’ﬁ ?,xal e ngm’_ 3%‘5 h@‘& §§If de t?@f’kﬁ'l‘és)gl ution
according to cl %Ior mgtanrhmthleefﬁct han 400[err]C.



