HYDROTALCI TE COMPOUND, PROCESS FOR PRODUCI NG SAME,

| NORGANI C | ON SCAVENGER, COWMPQCSI TI ON, AND ELECTRONI C
COVPONENT- SEALI NG RESI N COMPCSI TI ON Techni cal Field
[0001] The present invention relates to a hydrotalcite
conmpound, a process for producing sanme, and an

I norgani ¢ on scavenger, conposition, electronic

COMAANROTARCAE! EOMEBUADS MRASESS bR HREDIEING same
conponent-sealiing materral, an electroni Cc conponent
t hat INCRGANELICN'S CAYENTGER, G OIAPOSIMON) ANDBAGKOTRURI
Art [0002] Conventionally, ion scavengers are added
to el ect r onCOMRDNBNERBEAHIGIREESINFGGMROSIEIOMEt ri cal
conmponent-sealing resins, resins for electrica
products, etc. For exanple, many LSIs, 1Cs, hybrid
Téé%%hafﬁ% sistors, diodes, thyristors, and hybrid
conponents thereof are seal ed using an epoxy resin.
[0Bg¢h an el ectronic conponent-sealing material is
required to prevent failure due to ionic inpurities in
a stlhet pragentahentiah refatesdtcs uhwiretalcite idoghpoundn aydrsceds for
and to have various properties such as flane .
Piodugingap@ye, MANGh UhBSIGFAIC dPAcRCIVERIRt afRBPOSHIRH, electronic
eIectricaL gro erties .such|a§ hiqp vol une i terial. and
CQIETNEN-RTYIPY RN FEIRPSIRD; §IECHRTIE FFOMPORPSFIng Sptgrial. an
elRBr i CEIH et RIS RE SR drBRIcitdBbRpb@g. coNMpri ses,
in addition to a nmali n conponent epoxy conpound, an
Beggrounddotrpound curing agent, a curing accelerator, an
inorganic filler, a flame retardant, a pignent, a
[08P2lane coupling agent, etc., but since these starting

materd al s often.contain ionic j rities such as ,

nal ogen Fuknafil 'E0arDieTogs “An sl e apEaaniihent seaiing
rdsits! &166t68al 8ImpEh&fISEMHIreSiRY, rEins for B[BRlricafiBiits, @c.! ON

scavenger is made to be present at the sane tineg,

t hus Fpr exanmple ngahyn &S, éC4, rhybiid 1Cke \tiaaeisfors miidaies nthyristors, and
adversely influenced. [0003] In recent years, because
hydridcenrranastsalheiee! @ SERH rusHIgeAR ePPREFRsImaRiich | amgleptronic

Bt eﬁegéea%né rrlnan ziaeﬁ ri]sngegqv\ﬂiyéé) 90”5%‘/&[“' inIu%J rdgjg N5 Sl impurities in a

c
substances suc S
starting material or moisture entering from outside and to have various properties

such as flame retardancy, high adhesion, crack resistance, and electrical properties
such as high volume resistivity.

An epoxy resin, which is widely used as an electronic component-sealing
material, comprises, in addition to a main component epoxy compound, an epoxy
compound curing agent, a curing accelerator, an inorganic filler, a flame retardant, a
pigment, a silane coupling agent, etc., but since these starting materials often contain
ionic impurities such as halogen ion and sodium ion and might adversely influence an
electronic device, a small amount of ion scavenger is made to be present at the
same time, thus preventing the electronic device from being adversely influenced.
[0003]

In recent years, because of concerns about the environment, there have



nmetal s have not been used as a constituent of sealing
materi als. Because of this, the use of antinony
compounds, whi ch have conventionally often been used
as flame retardants, has been abolished, and
magnesi um hydroxi de, etc. is being used (ref. Patent
Publication 1). [0004] In order to prevent corrosion

oG LTHI A B fmeARf, BIBNGR N BLL 80l b Keany

ronic conponents, dl' ota

mMERMPRARChAR bedn ©8EE ab &CcondBiBA <§¥| sebh@' ®aferialehi BBcAIsE of this,
i norgani ¢ ani on exchangers, to an epoxy resin, etc.

thhasse bleantimenypeosegbunds, whish pfmvpmvexitlosaﬁwefhg] ibgen used as
roblematic ionic inpurities, in particular halo en

fl r'&)“i"léet"("ldé'ﬂts st Raan %fhe@aﬁn%m@peswmﬁ@xwr gte. l?’aﬂﬁ ’?qused
(r@f B%t%f)lg@clhgéto% 1t:)orrp.ound in the formof ultra-fine

es SO as’to increase the surface area and
oomqr ove the ability to scavenge anions has been
proposed (ref. Patent Publication 3). [0005]
Furt lreronderetp gresenti coordioat off alsediumguigmgpete.r esd renhance the

osition to which a bisnuth conpound ani on
re&&bjnﬁa &iecﬁa@.'ct?@mpoaa@rédaqi@n&ﬁdmrqtale're copeyid or a calcined
0006 [Patent Publicatio

3l Btse Dutiae e Shris arGreSlon st A8 e “Thekd arwnetie: has
bt ?Fﬂp o88P!fhiC @d clamrd;&el b 3EARIMgihg| E@b%mat.euehiccmlpmes

2] JP-A-63-252451 [Patent Publication 3] JP-B-58-4614
pdridiids hdegeh émsdrel et Rubtoaion 2pd pat ent appl i cation
publication.) [Patent Publication 4] JP-A-02-294354

Di scFygtRE0s. Mabieat 2 ovdmtalsiie mempeunt isoihgetprpy ot w@ra-ﬂne

nt.ion [8? 7% The .ma neS|u h droxi,de_descri
rp éf% %8 S tlgu r%@ ?%Ia% sErf%ceeggrﬁs oA improve trbehagf"ty to scavenge
aﬂl&{mﬁisade'éh%réﬁ?oge& (e Pra%@PUQIfbatléJWB)Ch I's endotherm c,
lows a flame retardant
[0005]

Furthermore, a semiconductor sealing epoxy resin composition to which a
bismuth compound anion exchanger has been added is known (ref. Patent
Publication 4).

[0006]

[Patent Publication 1] JP-A-2005-320446 (JP-A denotes a Japanese unexamined
patent application publication.)

[Patent Publication 2] JP-A-63-252451

[Patent Publication 3] JP-B-58-46146 (JP-B denotes a Japanese examined patent

application publication.)

[Patent Publication 4] JP-A-02-294354

Disclosure of Invention
Problems to be Solved by the Invention

[0007]



effect to be exhibited. However, since magnesium
hydr oxi de m ght contain as an inpurity sulfate ion,
deconposition gradually progresses within an

el ectronic conponent-sealing resin, and sulfate ion
generated during the process mght corrode alum num
wiring, etc., thus inpairing the reliability of the

sem t Furt
e RO SRR s IO Rl IR s bbopgses =
higt$ ténp&r QRO BN thi Rédctibh ARBICRN BRdotSeHiL, aRo® s l20fidnste rdtdant
or bromide ion effectively; the Kyoward series
effeghtd beteuhibitedy Hopewer, Gireei roagnesiudu bydrpxid€amightl ¢ahtdis as an
cited as one exanple, and it is disclosed that the
ImpRBYnSufaier Bt d@@e@eowgorprsﬁﬁ@uaéim proatespe%lswltm% anpf ele¢@nic
ynt of an.e resin oI ac
s BRAI i R ERERY idrroerBreldtis R oReRa et corode
al@hﬁ@ﬁ*lv\ﬁlﬂnd“'é%' fhbs irfipdi r‘?rﬁgsthte rﬂé\féb%%’oﬂ%eméon&f&f‘or%QﬂnEbﬁéﬁt.
convent i onal hydrota cite to scavenge anions i
[On@ﬁ] sufficiently high, and fromthe viewpoint of

econony and thelpposm bility of inpurities |eaching out
f r onFHReermMeR] rio Pateant tPélthﬂﬁ'p@@né hydgéalclt%cmmwﬂas gised as a

c Co?ﬁ'oung\apzr\ébg 87(5135 gga%elg@p%{ q)eeboni ﬂr gveng? |gnmeﬁ‘ectlvely the
Kyl Eéﬁés%?ﬁhfac‘,’m%@ & Wﬁaobﬁérﬁfcglelnﬁﬁ’ﬁ%ect egét G tahs one

into ul'tra-fine parti‘cles, It can be

exappls, fand itsisidiszeedtien thé bmolmtane&@stadddads prsferablyl dtteast 1%
to scavenge anions will inprove, but when it is nmade
ofithg totgl |aﬁ@upta¢ftart:¢m§<y r¢gin ped emexolas phenalresin, cblatftb! anyeffect in

h | [
wRgais Yok SRS Burrhg Bpadial ol | Dhatos. W abiity o
cdnU&Hfo'nEI' RRIr&aRtd X?] esﬁg\i&lfﬁ B%ritits is Mot lé[:fflc%ﬂfiy 'h r 8ndi Srom the

he defect that t I'n preventing corrosion o
vmdmmntnuﬁnecumcrmwgands trnmsmtéubmlyeﬁf impO@ikB] Idaghihgesutofrem the

when a bi smuth conpound described in Patent _ 3
hYF*[RS‘I"F'E?athG\POan thS fisedydsetalsite ccomperad ahavisigs guhigh ability to

ntain nitrate ion in the conpound

scgs’%%r%%%goggzj Seﬂ PF5% i on instead of scavengi ng
[oged)fate ion, their use is 3 limted. Mreover, there

IS the probl emthat their use is limted fromthe

Vi eV\ﬁSIdascrlbéd im Pateat Palgicatidrc3, viemcehydvotaldite omipblind is made

copper is eaS|Ity f or med
into ultra-fine particles, if can be expected that the specific surface area will increase
and the ability to scavenge anions will improve, but when it is made into fine particles
it becomes difficult to obtain one having high crystallinity, the problems of ion-
exchange performance being degraded and ionic impurities easily leaching out
occur, and there is the defect that the effect in preventing corrosion of aluminum
wiring is insufficient.
[0010]

Furthermore, when a bismuth compound described in Patent Publication 4 is

used, since commercial bismuth compounds often contain nitrate ion in the

compound and release the nitrate ion instead of scavenging sulfate ion, their use is



[0011] In order to make flane retardants
environnental |y responsive, the burden on inorganic
i on scavengers in electronic conponent-sealing
materials is increasing, but conventionally known
I norgani c ion scavengers have the probl ens descri bed
above. It is an object of the present invention to
sol ve the above-nenti oned problens of the
lieited e nboasr, theos Gahée probem habthengse s limitedl fran treoxewdmint of
a new inorganic ion scavenger that is environnentally
reqyclie B{e- Singe RSN Wk pRAPEDIEPARBETMAbr e speci fical Iy,
[@@I s an object thereof to provide a novel

& otal cite conmpound that exhibits an excellent
rret al |nCRE&QS] 'f%mebﬂejédr&%t@éﬁ\ﬁl%ﬁmgﬁtaﬁlp?es%gﬁ’éﬁé Ak Blirdén on

mal | anobunt thereof, and an inorganiCc 10n scavenger

uafrpdarﬁc/long;ca%r@erd\,{hewémrbmb cOmbuhdrg-sbhkngRnatetiaisss inpi@adidg, but
As a result of an intensive investl? ation by the
qenesswianallykpewn drosganic ion geavengersihiame the mgbléms described above.

o ek ST ér%%% EBlalBa PR, B spqvergrioned

&gr ot g#nﬂet %ehﬁOHa‘S Hidliéh %eaﬁfg%gesénﬁe c@grovnde a new

cite conp oun at has a

n$di§érﬁ<§3 nasRRerdul thatgb emycﬁinaddtanvlftueynmdna hashighi sdirformance.
little ionic inpurity |eaches out; it has been

Nasa fspedifiaally, h’teis aplvibiectibrreasf t%prpude amwalrhysirot@&imqnmqund that
per f or mance { he present ven |on has t
bt Sirete iotot sphasian Tt 81sope e AEH BAEGT & small
and [9]
ofithypregh i AR BIOAT Ss%’%ﬁg%#%fﬂgkﬁ’“’m DSether with
[2], [3], [5], [6], [8], a [13], and [14] which are
preferred enbodi nents. [1] A hydrotalcite conpound
Meaps éyeynivinp e Rroblatisa (1), the conpound having in a
@@:ﬂer X-ray diffraction pattern a hydrotalcite
[ ound peak, the peak intensity at 20 = 11.40 to

11. 700 b5i:89,1Bdf drPRRInsRe %?gsﬁgf?ﬁlon %‘S}qng%\’és‘%ﬂt ﬁ\v&ﬁgrs in order to

speci fic surface area greater "than 30 g,
fill SAheDHY ¢roGIBedeamhi@nd thatl canFos neéd ir{ A, ela;trobnc &@mponent-
and d are positive nunbers and satisfy 2a+3b-c-2d = O.

spalinganaledal. eipditdras been fovpd thatifds pgssiblg to aynikesiae) & Bydrotalcite

comggund that has a high specific surface area and high crystallinity and from which
little ionic impurity leaches out; it has been confirmed that this exhibits particularly
excellent performance, and the present invention has thus been accomplished.
[0013]

That is, the above-mentioned objects have been attained by [1], [4], [7], and
[9] to [12] below. They are described below together with [2], [3], [5], [6], [8], ard
[13], and [14] which are preferred embodiments.
[1] A hydrotalcite compound represented by Formula (1), the compound having in a
powder X-ray diffraction pattern a hydrotalcite compound peak, the peak intensity at
20 = 11.4° to 11.7° being at least 3,500 cps, and having a BET specific surface area
of greater than 30 m?%/g,



[0014] [2] the hydrotalcite conpound according to [1]
above, wherein in Fornmula (1) above, alb is at |east
1.8 but no greater than 2.5, [3] the hydrotalcite
conmpound according to [1] or [2] above, wherein the
amount of ionic inpurities |eaching out when a

| eaching-out test is carried out in ion exchanged

wat er at ]"%@a?#ﬁf(%?c@%@??ﬁﬂ% i's ng,l)greater t han 500 ppm

and the ele ivity’‘of the | eaching water

Ini ForRRI0(1$23d, &5, d RAd 288 f3ltivanubbbraid 9sRK528@b-c-2d = 0. n
produci ng the hydrotal cite conpound according to any

dentesdfydfatipn tnombeBindisdver,a pasitiyeingimbbgr.i n order a step
of formng a hydrotal cite conpound precursor
[0B/4ci pitate froma metal ion aqueous solution, and a

2 kPGS bt el SR LD b above
aBMEeadt 2]8 Elﬂ%ofbrré’é?@ﬁﬁarfl or5 produci ng a hydrotalcite
compound according to [4] above, wherein in the step

[3pthef lydnotalgita chmgooddabedording torplg wn (R ]pabeeay wherein the amount of
_precipitate, the netal ion aqueous solution has a
ioplerpeyiiesieachingaut véigata Igachingeutiestds earried ouhiarion gxhanged

6] th ocess,f.or pr.oduci ng.a hydr lcite c ound, .
waBh afECs 67 3 Bt ef Wb steed (e bR o card T éerial
cMEREAVRY of fhBReddhidg WatBEE nbYrdtESRan Qo@BsJ%an drying at

at | east 200C but no greater than 350C for at | east

[4Daprdvegs forlprbduningothe aiyérotdltirncoddbduad ragscorfiing tamny one of [1] to
I norgani ¢ i on scavenger conprising the hydrotalcite

[3t ahieu REMALYBE M AEer @ stemgf ingfa nydroteisite TPMRBERE PERSHrsOr
an i norgani c_ cation exchanger 8] the hydrotalcite 0

RS RAR A Re Cuta g eSO OB g a PP TP st 70

bt gréAlef BaRH 509 SERYSKHRIUrdEGHoYrBSket thah 4b HaBRY €,
wherein in an alumnumw ring corrosion test

[5¢ dmorpredesy fohereduepg hehwinptalche dongroaad eadcordires it {4inalsove,
is less than 1% A a step of preparing an electronic

WeIRifoREHE-SRIof iYmings BrYEEiplELs CPBROWIA PraskisPhiPrRgipgte, the
B Eh 3P e By SPERRL AL, SR trestr hr

35 ne- based curing agent (nolecul ar weight 252), 100
5 parts by weight of fused silica, 1 part by wei ght of

[athegposessifas pabdecihgachydoialtitengompg et accandihgdto8] paliSt sbove,
wli?%ﬁiwe' h&l@?é@q%’ngys%poitt <?Lljré:hletr %o%grrg)e%uan gtegrof %rr]yirggngtra a}gés% 200°C
but no greater than 350°C for at least 0.5 hours but no greater than 24 hours,

[7] an inorganic ion scavenger comprising the hydrotalcite compound according to
any one of {1] to [3] above and an inorganic cation exchanger,

[8] the hydrotalcite compound according to any one of [1] to [3] above or the
inorganic ion scavenger according to [7] above, wherein in an aluminum wiring
corrosion test comprising the steps below, the increase in resistance is less than 1%,
A: a step of preparing an electronic component-sealing resin composition by
combining 72 parts by weight of a bisphenol epoxy resin (epoxy equivalent weight

190), 28 parts by weight of an amine-based curing agent (molecular weight 252), 100



B: a step of preparing an alum num w ring sanple by

m xi ng the el ectronic conponent-sealing resin
conposition prepared in step A using a three roll

mll, subjecting it to vacuum degassing at 35C for 1
hour, then applying it onto two lines of alumnum
wring printed on a glass sheet (line wwdth 20 pm
coating thickness 0.15 pm length 1,000 mm 1|ine gap
pafs pmweigttics tfasedesilap utpad hyQueight of drhepdnyersedisildnentoupling
and curing it at 120C, and C. a step of neasuring the
agei §ﬂ@r¥bg‘5 dertalbyniveight o Aitygraaicite seEpeiRdeoe B dRrgaRic ion
bet ween that before and that after putting the

SEFVGRPHum wi ri ng sanple prepared in step Bin a

BRI c e t 0

R eby L o BB, P AR MBRR), Slde2b rising g Sevonic
coaposent-aalingalesin admpgsitidneppaeaninagep A haingeaithree roll mill,
resi stance, [0015] [9] a conp05|t| on conprising the
sujertirgdl ©; \taéuwamgamgaetc?& giferg! hguraﬂyenoap@lymg if eqto twe lines

of S BiiPa e g aamshael Lpp oite Do rans bedeag-15
aneﬁ-Jn thC‘PH@(?ﬁfn]i dlﬁ%gﬁ;?ﬁﬁgh? 'ré@stérﬂ:% e{}%ﬁf@kﬁt gﬁat fﬁg:kness of 1 mm,

nd accor’ one o0

ahd&.]mr@ntgtlmt’c(undc conponent-seal ing resin conposition
conprising the inorganic ion scavenger according to

Cr 7 step df 8]1e@¢:®iv@ the{ 1eyistairceedfedumiwin wmp@tn@ mositee lelegtjode
mat eri al t he el ctron

LBl Bl SRR A T ACaTes HBiog JoF BRI AB g Feg EmPls fraeAred in
oS I 70QRe cbIL ABCELERHERDISF 15670001 o501 ALY, an

troni c conponent-sealing naterl accor

aplied IAitagd wf 2L adndng titned o Soetlou@d’ldar{dléélcmlﬁltﬁ\g the percentage
conposition according to [9] above, wherein the

changedarasistindes for use in a varnish, an adhesive, a
q%ﬁst or a product conprising sanme. Effects of the
[ ntion 6 [0016] In accordance with the present

9] AV&MJ = MRion tclaﬁ{pﬁsﬁg%é)ﬁycﬁ&gféitg %Pmﬁ?tﬂ%"%c o%ﬁ%gﬁ}ﬂr‘fy &Kk of [1]

scavenger t hat nvi ronnent al rren
tdBpdbgyerdr ¢tHenaoganic ncﬁpaxawémgbabbgordm@w F] o8] ateover ovi ded

[1%] ggve(?clectrrc])%%r gc}rr?;lo%ieafse%ﬂr%p ?gsri]nd cgrﬂggsit?oxnhi:c?riwt)r?sin%nthe hydrotalcite
compound according to any one of [1] to [3] above,

[11] an electronic component-sealing resin composition comprising the inorganic ion
scavenger according to [7] or [8] above,

[12] an electronic component-sealing material formed by curing the electronic
component-sealing resin composition according to [10] or [11] above,

[13] an electronic component formed by the electronic component-sealing material
according to [12] above sealing a device, and

[14] the composition according to [9] above, wherein the composition is for use in a

varnish, an adhesive, a paste, or a product comprising same.

Effects of the Invention



excel l ent netal corrosion inhibiting effect by the
addition of a small anmount thereof, and an inorganic
on scavenger enploying sane. Best Mde for Carrying
Qut the Invention [0017] The present invention is
expl ained in detail below but the present invention
is not limted thereto as long as the effects of the
[0§5 sent invention can be obtained. Parts by weight
simply called parts. Furthernore, "at |east A but
No gl @c8Erdbia with théspn%émllb{véfﬁbh etherd bR R provided a new
Therefore, the statenent 'Ato B" includes its end
inp@anicsion Acavethge: thidy dr edvirbaimestath frizodlydanthieas high performance.
hydrot al cite conpound of the present invention is one

Spegiicaleriberg ¢an begrayided q myvqiayéwtalﬁmwgpqwdtmet exhibits an

r Xr di ff.ract.i on taIC|te

RS melar @ i?s'omah'ﬁh SR NS pAgpe5 6P B Y gt thegeor,
aRPhfBofanlc8s bedten yinfSghdraving a BET specific
surface area ? ter than 30 nR/g.

MgaAl b(C]—Dc(CCB)d nH20 (1) In Formula (1), a, b, c,

and d are positive nunbers and satisfy 2a + 3b - ¢ -
Bosi Modg forganyieg Pt e Imvediiioot es t he hydrati on nunber

oaﬂﬂ is O or a positive nunber. Furthernore, one in
[ ch part of the My is replaced by another dival ent

met a r j ; ;
o hetl’hlg%gﬁ@ﬁ% tlrplrér@iog] |§b—3|xﬁlaf?1le§(?n ka‘étaﬂsbg?)tw ?Trar L SB5&ht invention

ispioefiaitebiheretd @8 1éHg dd e uffdetofitied pr%sérﬁﬂmmﬂdn eén bé&ebtained.
present invention or the inorganic ion scavenger

P@@@r weightyareairaply salirdqeattswi Thrikermesd, ratdeast deawt nh@rastsr than
B3R aEA SleRcnd the BRreclle Sriemrat Ao inPhides i points

Albh@m the resin or enter fromthe outside. The
hydrotal cite conpound of the present invention or the
Hidrotathitaicompouscavenger conprising same can therefore
enhance the reliability of an electronic conponent or
an elTé@thvri@éaICltﬁamn@md wythe@ewtmvenmn m@neséwreae@ted by
covering atian, etc. eof
F G hhPoarhe B 0 el oo Tl daleih o e RRlcte
cdMipduAg de’é?,fﬂ\@rﬂe%k'lﬂenﬁﬁaé(%g@ﬁ1.4° to 11.7° being at least 3,500 cps,

and having a BET specific surface area of greater than 30 m%/g.

MgaAlb(OH)c(CO3)d'nHzo (1)

In Formula (1), a, b, ¢, and d are positive numbers and satisfy 2a + 3b - ¢ -
2d = 0. Furthermore, n denotes the hydration number and is 0 or a positive number.

Furthermore, one in which part of the Mg is replaced by another divalent
metal ion may preferably also be used. Among said other divalent metal ions, Zn is
particularly preferable.
[0018]

The hydrotalcite compound of the present invention or the inorganic ion
scavénger comprising same is mixed with a resin and can théreby suppress the

adverse influence of ionic impurities and anions such as chloride ion that are



conprising sanme in a corrosion inhibitor, a stabilizer

for a resin such as vinyl chloride, etc. can be

expected. [0019] Exanples of the hydrotal cite conmpound

of the present invention include those bel ow

Mg4. 5A12( OH) 13CC3 3. 5H20, My5AI 15( CH) 12. 5C38- 3. 5H20,

Mp5A12( OH) 15C8 4H2O, MB4: 2A12( OH) 12. 4C3B. 3. 5H20,

My4. 3A12( OH) 12. 6CA3 3. 5H20,

rélBasednfeoih HeOldsih3CEBted flohi2Be olvBHR2AL 20y dr3didi8 cambbi2dy of the

MB42Al 2( OH) 12. 4CC8' H2O, and My4Al 2( OH) 12C0O33. 5H20

pm@ﬁglrtvaemn ar WWFW%I%G ian §QﬂY9@mﬁidCQ§mprISm9rr§ﬁfae (caw therefore
reater t

eBPaict, B e Snfi, oo clectons SPaPRRPTE I draFler BaT) GmRagent by
u§fn§"|ﬁ Rk tsQQf 'c§vetriﬂ§ ﬁ’i@ﬁ’l? &m&@% JEGIE ‘T*UHH(%}@OPJ, use of the
e Is too

i on | eachi ng ou ar ge, when

hydmtdicitex caapoud bEQWWes@ndQW@hﬁorﬁ@i‘ tthe tintvganie gbAEcagenger
the crystallinity. It is preferable for a/b to be in
comerising samedna conmesion iahigiors p stabilizenfer arasirzsicha@s vinyl chloride,
gq:og sses ged ckly, the anount of netal ion |eaching

£ 8© §XRF9C% and the crystallinity is good. alb is

g preferably in the range of at least 1.7 but no
gre ter than 3, and yet nore preferably in the range

of atExaefids bf Shd WydidealgleeddrBpoundass thedpresP@r invEmtlodr inylude
preferred specific exanples of the hydrotalcite

thasapelond |ncI ude I\/g42A12(O—|)12 4008 3. 5H20, [ 0020]
Th h d of t t i t' h
BSOS BB BEPET I SRR

fIC surface area of
%%ﬂ%@ﬁmte conﬁound is 30 nRlg or 5£3A|€(t9H)§800335H20

M s2r,AR(GH) BT, hsagoes | ow. Although mezmmcm@pemzo
limt for the BET specific surface area, it is

Niﬂae‘lilﬂ(pérblzyCQE H0, 701 MR4A);(OCkindCReB&HaPef er abl y 35 to 60
m21 t desi | e that f f

o oo Aong e &G IRE STTaY of Bomits (Hyip ST LS foeast
1%”&? nb dréatgpfhan%eé gr ?fg DI Wi 4 "i’sttfoll)ggr\lg%rﬁﬁfs{tz{}ﬁz% |or{ ﬁ'eSIOW

surrace area I s arge since t
and Meos istthe probifeen trd;t $eedrieht ohmatal R lgadhirgdut elagy@e and when

low. It is preferable for the BET specific surface

agyig 0q ynplkexqess Aebegameas ardeihie st thugrdpgradingidetcrstallinity. It
|sap|re|f(|ertaMIet Por /%pto be in the above-mentioned range since crystallization
progresses quickly, the amount of metal ion leaching out is small, and the crystallinity
is good. a/b is more preferably in the range of at least 1.7 but no greater than 3,
and yet more preferably in the range of at least 1.8 but no greater than 2.5;
particularly preferred specific examples of the hydrotalcite compound include
Mg4 2Al(OH)12.4C03-3.5H,0.
[0020]

The hydrotalcite compound of the present invention has a BET specific
surface area of greater than 30 m%g. When the BET specific surface area of the
hydrotalcite compound is 30 m/g or less, the ability to trap anions becomes low.

Although there is no upper limit for the BET specific surface area, it is



anions is high and the flowability of the conposition
when dispersed in a resinis good. [0021] The
hydrot al cite conmpound of the present invention has a
hydrotal cite conpound peak in the powder X-ray
diffraction pattern. The hydrotal cite conpound shows
a characteristic X-ray diffraction chart as shown in

prg %bé\&%%(o ?(IJD {\ﬁ&z%%g Ee? ES?efer p%% tb %gsr{’f? hggtrn%ﬁ QLQ}&E that
th@%é&ﬁ@@@@éd&%r&@ id Sm@ll §}10e [trQe Hoifligho tbp a%lcﬂnk,ls ﬁch %ui—@]ls not

and 2 5] lattice planes. Eval uation for high
desnryblealthemthaythevm‘pemlhc issrfacecdraa dc toer lagei sincef the tlewability of the
hydrotal cite conpound of the present invention, i

| S
casapasitieq V!hﬂ" ¢igperped Ju A dgsie suiakt brermer low: 4 is %@raplecfm the

B EPaP e plIok ™ el aRMBRn pag¥sfs e Zfl Ber
aﬁl&% Eefﬁgh RAS thé QIBWQBM;{@ tﬁQ%anbétlgr?Wh@ﬁddlgbér%d Ylaé lr'@sm is

of 20 related to the ray Bragg reflection angle O;

chJdnce reflection fromcrystal plane (006) of the
drotal cite compound is observed at 20 = 11.4 to 11.7

[Oﬁgﬂt he maxi num peak, the figure for the X-ray count

gﬁg‘o ﬁg&%ﬁltgv%%@%p efy H@d)??qsssﬁp ?wgﬁﬁgbpégt %Phydr(}{almte
c&ﬁﬂoﬂrﬂldebﬂ'ﬂ e odo%%?k-r% Hﬁﬁear{t g pakgner Tﬁ@ﬁydrotalcﬂe compound

crystallinity he hydrota e compoun | ower

sidwe a Srateristic K-raly ffraction challtbls 8hp@s #i I, ittof JBFA-2003-26418.
constituent netal ions |eaching out as ionic

Thatpsr thei drotatsite rpOmPOpn@fOé e Ipcesenh dventien hgslrefiegtien tpeaks

csitzraeone =g e PRt 7 HuoBhRl W G pigict pbRSs

cr ysm.lallubﬂéﬁ or Hi E:I%’gt%ﬁﬁlt)t %l&?%ka 'cﬂ%?a‘%%n%b(c b HeCRRRSalcite

and en It eco s'a single crystal this attains an
canind| of rthé .préenh dvghtidm éy earrisd a)upb$3hé)l)d-na§/)couﬁt number at a
variations in X-ray intensit dependi ng on the

spesitigiperlb pgsitien absesvaden the pawydediX-ry stifragianaatiern.  As shown in

ound., t hat I ose
R B IP P Gho. e RN R e atfos ity Bt B ioge by 2
véliie 5NAS rdPfEK td MeBQR) B’ra@?kf*&%ﬂé’rﬁ@ﬁ’glé or sﬁéhf FENb LA oM crystal
of other neasurenent a. Specifically, for exanple,
plbyel (A6 o€ tHechydirGtaltie rampbaret israsebied a{mwamqém dal7° as the
I ndustry Co., Ltd., which is used in Conp

MEXIENP] BEak, ”I'ﬁa&glae feretfje é{eraafcoem/@ttramr.ozalﬁlﬁ @ﬁak Fﬁa@ef|“§d as the
pea{k |ntenS|{yhaarl1td used assalnne%laﬁ;aP o %Ejg( for %ecé)eegfnfaé Sf c??stal\ i ity.
[0022]

Since the higher the crystallinity of the hydrotalcite compound the lower the
solubility, there is little possibility of constituent metal ions leaching out as ionic
impurities, which is preferable. When the hydrotalcite compound is amorphous, the
peak intensity of the powder X-ray diffraction becomes 0; as the crystallinity
increases the peak intensity increases, and when it becomes a single crystal this
attains an upper limit. Although there is a possibility of variations in X-ray intensity

depending on the conditions of a powder X-ray diffractometer, a hydrotalcite



determ ned so that the neasured peak intensity of

DHT-4A is 8,000 cps, and nornalization may be carried
out by nmultiplying all neasurenent results by the sane
coefficient. That is, the hydrotal cite conpound of the
present invention has a peak intensity at 20 = 11.4

to 11.7 of at |east 3,500 cps when the peak intensity

at 20 11.4 to 11.7 of DHT-4A (Kyowa Chenical Industry
cE@pourtd that ik Scidbe0R0a Ciitgle TRRtAIEIMBURIIS hE Yo 8fandidl, and the
hydrotal cite conpound of the present invention, when
mdgnitpdeakofi mhatngealky iofenSKT-May | &@dompmrmd:zaﬂnod episother
3,500 cps, preferably at |east 4,000 cps,

"Eﬁaéf"é’f‘%?&tga‘ét 5@%@@03 y. defeepele, bMﬁ“PF?é‘i‘tﬁd?*éT"‘f‘ﬁ%an?ﬁMed by

4)(6\&}? (t)Cth%FnC%*?na[ﬂg e r1 ?@S{Nh\éh% uged' InJC;,Ib Jrgt{v%lE)Za lihr?as a

e Co € present ven ron |

dE%‘r"eb' 6ﬂlbgé{a‘}1lzlaﬂ|dﬁ R is Datfnodtt tHa$ ofgeersﬁrgﬁ ey st Sr&}%?ﬂéfent is
an 20,000 cps, and preferably no greater than 15, 000

defesmined 082 31atVihe hmeegaed peak tintensigc ohditTy4Mais t 8,60 cps, and
size of the hydrotalcite conpound of the present
”Pﬁ‘iﬁi'ﬁ?‘i'%hmaY Re catfief ayeby aw{t'ggﬂr@ allj PeASHER(BRIH SR UG Py the same
c gfggr dlffractl on particle size analyzer such as, for

8 a "Mcrotrac Mr3000' |aser diffraction

part 'fHa@ S| #2 ARROMERE JIRIPELAS loirtRe d?é(seN't Kr'ﬁ}eﬁﬁorp%as a peak

Ltd. is used. It is not desirable for the secondary
inensity at 20 S edt o te7t dat leasy@ 560 ope waeh ithe pedkant@néitynat 20 =

2a9 when used for sealing an el ectronic conponent,
1édc to 1 57heft D544 (Kyewa ghemical Indusityt CqlelsPly i 09 @ns it

o BT 8 B R i e e,
w‘ﬁ@ﬁ‘?ﬁléjéééfk ipddrsitF bEDRAITZA i8fg ddmecdzy&r&tlaésqlstwmgppmabw at

of the present " invention is preferably no greater
letalab) 020 ppg, and Inere pefferablilayle@stE30Q0cps. 0 pm and yet
nore preferably 0.05 to 0,7 pm Furthernore

or i methBERETRCine UPSEie of e Prpliniensiyiat 6 ciﬂrﬁ)o@nﬁ Grof the
BRI BLEIENN JHEHARN: RN 05 HERR bR By, byt it s

canni ng el'ectron m croscope such~as,

geﬂ@%y@%&@ate@m a0 @stérﬂﬂ%meﬁéﬁlﬁﬂo §eQter tidh 15,000 cps.

m croscope. The primary particle size of the
[d®df ot al cit e conpound of the present invention is

pr ef bl greater than 200 nm nore preferably 40
to 1 % gaé‘g W& sepopdary pagics é‘E?;Pfé'BeP fﬂ?té’d?'tﬁrﬁoappund of

tl{eﬁ ggrs%ternqgﬁtﬁ)nf e tak}gra%' ﬂg?{ e R In% gur%& Zb%l Eolapgr j:liﬁ’raction

particle size analyzer such as, for example, a 'Microtrac MT3000' laser diffraction
particle size analyzer manufactured by Nikkiso Co., Ltd. is used. It is not desirable
for the secondary particle size to be too large since entry into a fine gap when used
for sealing an electronic component, etc. is not possible, and it is not desirable for it
to be too small since aggregability becomes high and dispersion in a resin becomes
difficult. The secondary particle size of the hydrotalcite compound of the present
invention is preferably no greater than 2 pm more preferably 0.03 to 1.0 ym, and yet
more preferably 0.05 to 0.7 pm.

Furthermore, the primary particle size of the hydrotalcite compound of the

10



above-nentioned range since filterability is good,
washi ng after synthesis is easy, and the perfornmance
is high. [0024] Metal inpurities As magnesi um and

al um num which are starting materials for the
hydrotal cite conpound of the present invention,
natural starting materials are often wused

preE etk g BB =T SR b REope plghyas,
fof' ka8 ] éagéﬁ-ésﬁpFagm#rr@hﬁhsrﬁfégihn 8e‘?edtr(%aﬁr}nicroscope. The

manganese, coba um copper, vanadi um or

pritK lartidle &sizeadf GRS t hydeotaitiGmedinpoantt of atbie Upr@sentMnaention is
thoriumto be contained since there is an adverse
prefefabliene egréater thann0lohmt Mere muafe@hlyet t@ 5P Mg aansi ygj more

5 LSToBS! R SLECA O SR e oL LOORSE LD e
o8 T e BB BB SRR P bR i gpey

ant tA@Befdiiand®ischighi.ef erably no greater than 500 ppm
and yet nore preferably no greater than 200 ppm

[0624]t hernore, the total content of uranium and thorium
is  preferably no greater than 50 ppb, nore preferably
Mefgl iglogEties t han 25 ppb, and yet nore preferably no

greaper 1 ﬁ?ﬂ&’gh%ﬂﬁyék r%ﬁ% Evr}ﬁchcoé}kegga%ﬁée@hals for the

i mpuritie otal Cite conpoun

hydRAASIBiteE BorR o diPbiythe prascit YnvaRidny HafurSIURAHIAG nidterisly @k often
fluorescence spectronetry as well as by a wet

used ahdustrialiyedritoitiey mighticohtairhmetay dnpudridies ias evaticrspiba meagnesium
di ssolved in an acid such as nitric acid to give an

aryqalrygu@rgm Hewswer. diisn ngls dssisie f%rbgop?ﬁvlyoweta such as iron,

C nductivel ——

ERBFREOTRLEY SlodfiMSobie! Yol Rk PR b

sueh &fsadrahiufm 61 MSAUMLb tiePddtBARINBIRES tifad idan RIRassE @tfiuence in
with high sensitivity. [0027] Water of

termsyeftthe Envieaniment odisrsetising alfundtioning ofan glgctorig ynatdrial.
{Bﬁoved by thermal drying, and its limt is n =0,

[0 the water of crystallization easily returns to

In the hydrotalcite compound of the present invention, the total content of
heavy metals including the above-mentioned examples is preferably no greater than
1,000 ppm, more preferably no greater than 500 ppm, and yet more preferably no
greater than 200 ppm. Furthermore, the total content of uranium and thorium is
preferably no greater than 50 ppb, more preferably no greater than 25 ppb, and yet
more preferably no greater than 10 ppb.

[0026]

The content of metal impurities in the hydrotalcite compound may be
measured by applying a dry analysis such as an X-ray fluorescence spectrometry as
well as by a wet analysis method in which the hydrotalcite compound is dissolved in
an acid such as nitric acid to give an aqueous solution, such as atomic absorption

spectrometry or inductively coupled plasma emission spectroscopy (ICP). Among
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the original nunber n as a result of noisture
absorption. However, once a hydrotalcite conpound has
gained a drying history it has an outstandingly
improved ability to scavenge divalent and trival ent
metal ions such as Cu ion, and it is therefore
effective for preventing mgration of copper wiring in
an electronic material. Such a dried hydrotalcite
tEePPRE NA Panethad Y grepdrable i sire GROMOIE kbt cHR e dAead@EEdwWith
drying history are also included in the hydrotalcite
higbreeositidtyof t he present application. [0028]
Production process The process for producing a
totalcite conmpound of the present invention is any

th '
ont aiial? YOshAR UL DY RO TEO 4 g o
tRIrPELETingO bnd it M iide 20 AR @bt bE ciHOBIMSANM easily returns to
conprising in order a step of formng a hydrotalcite

tleo mpiginald npmbeurrs @s  ar resulpidf aneisture aabsarptien.al Howaver, once a
aqueous solution and a step of heating at at |east 70C
hw@rptalréte eued hap gaingd @eiryipg higtory étd"s?ts an pisteadipgly Irﬁwoved
ter_than 40 eous_ sp
UFd el P e S abBetont Slonah CERISAT LS hterore
eﬁ@ét% fb%ev&trﬂ@%@'&h&ﬁbﬁéé@'er @fﬁﬁhg%%ﬁ%f@ir%nﬂc%‘at@ﬁéi tSuch a
a basic material 1s ad necessary to thus
dge&hydxotﬁsﬂeraaﬂumbhd Sbd & Wal&ne:abhyourtdhtea’ehasaglalbm a drying
cited a process in which a netal on starting mater| al
histiy aepsalao inglyded indhe Sudrotadnite samarund ef the Beasent application.
[(ﬁéfol ved in water at a predeterm ned charging rati o,
pH of the aqueous solution is increased in a state
PrdduMb i Broedddbonate ion is contained in the solution to
thus Torma precipitate, and this precipitate is
t her riitel yroeepsdpr pradheing i ydrotaltiter conspumlind rdf dhak: prleS€ @ Ifvention
As the nmetal ion starting nmaterial, any ionic netal

iscamp mperhay Ierg a§ dhe zi’é’OVQQ‘YWQF?éC'tﬁscqnﬁpqL@ds'él qhidiged. n As an
e%ﬁlg &h.@(@ﬂﬁér% ?{i] gtsdrc%gsg Bor trc?c“c‘nggq tya[rcglra,cﬁé gompound

I'nc rragne3| um ni st um
cORBPRSS WHbGE} {a%te% of TBBMRS Iatrwdmféi&wa:aﬁpounarmeémgd}eﬁwmate
acetate. Anong them magnesiumnitrate is particularly
frplmea enetbl on acuadusa selotiart atm af gteprefl Hegtirzgldit ag lest YO°€ but no
acid to magnesi um hydr oxi magnesi um oxi

orRalndRaN IR T SriBbRtdpast 5H’&¢‘Fﬁe§‘1‘td\?1 gigaiebtan Bt dhe metal ion
amgséoﬁhmo'ﬁerte?érred to here is an aqueous solution containing a metal ion

starting material and carbonate ion and to which a basic material is added as
necessary to thus give a desired pH.

More specifically, there can be cited a process in which a metal ion starting
material such as a magnesium salt or an aluminum salt is dissolved in water at a
predetermined charging ratio, the pH of the aqueous solution is increased in a state
in which carbonate ion is contained in the solution to thus form a precipitate, and this
precipitate is thermally aged, washed with water, and dried.

[0029] |

As the metal ion starting material, any ionic metal compound may be used as
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etc. may al so be used preferably. Exanples of al um num
ion starting materials include alumnumnitrate,

al um num chl ori de, al um num sul fate, and al um num

hydr oxi de. Anong them aluminumnitrate is
particularly preferable, and a solution fornmed by
adding nitric acid to alum num hydroxi de, alum num
oxi de,

Io?ﬂ 8% grlsd%Igﬂ]e &gj&/ngtgeﬁé?éjarq%ﬁ;{ cggggqq%lﬁ@?rwgg érqsﬂirdg MAtgFals include

i al ci . ,CO i . .
mBRAYF M Rl Bt diob RSN NS Bpnesu e
arlymagisheh ab@bl  ARI6E tisn ZhAghesNAd higt® it yaeisulafly petahble,

salt may also be used. It is also possible to use a

ardioa Hotutisnl forngad: hy sldiab unifrin Lasidrvi maghesivinyhideodidge magnesium
sodi um al um nate, or potassium acum nate, [0030]. The

. [ :
oXidea JBRINGTMM (F8EPOBAes MAINERE BYHPEFHGRARAIS i"agonesium metal,
r [ en a sulfate or a chloride is
etg'sﬁ%félgglggsutsg? Héﬁégrabnl’g?eri al , an aging reaction, which
I's  egeampleBed lafinffumt BAJStaktifg PHAGIRRS iftlidek BMmifn nitrate,
non-uni formy, thus easily giving a hydrotalcite
algmimpourtioride,i aynandrar gefatep eanidf ainsourh atysraidea biinorg them,
relatively |ow degree of crystallization. . L
alyminureRikateds partiseafyprefarable ctdohseluian fermedbraddipg R acid

a, high tendency to.remin_ an | cl [
gl MOREE pbPul B ROp o PR ineid: S Bl plso sy used
preferdbipt arting material. Wien any of the netal ion
starting materials is used, a hydrotalcite conpound
havi Ag a ntltsli ipetartiby nateral edenberodiitiog meblydogtalcite compound

appropriately adjusting the anounts charged. Wen
hayifig @ dermuiationsl ME¥SILRRTT & epiageesiyy iarfrRiaRsd hyegngther metal
such ..as. zing, it i S| bt.al .
SRR S b 30 RSB "Mk B gl oo

a HHUBRE isBE SRR 8BS M@hinUANMaRhedi® BYdbLLEY sbELSI aRhfinate, or
charged. 13 [0031] A precipitate may be forned by

patassiwaslungnatke pH, of an aqueous solution in which
Er edet erm ned charging proportions of netal on
[088%rting materials are dissolved in water, in a state

2 I R o 5 SR A 6 ltlen
sUifaRN of @r BhIBEde? i vigs®Ptasl £istfting material, an aging reaction, which is
described later, tends to progress quickly and non-uniformly, thus easily giving a
hydrotalcite compound having a large specific surface area but a relatively low
degree of crystallization. Furthermore, also for the reason that sulfate ion has a
high tendency to remain on particles during washing, it is preferable for it not to be
contained in a starting material.

When any of the metal ion starting materials is used, a hydrotalcite
compound having a desired a/b ratio can be obtained by appropriately adjusting the
amounts charged. When part of the magnesium is replaced by another metal such

as zinc, it is also possible to obtain a hydrotalcite compound having a desired

formulation by adjusting the proportions of the starting materials charged.

13



conmpound precursor precipitate in the present

invention is preferably 5 to 14, and nore preferably

10 to 13.5. It is preferable for the pHto be at | east

5 since it is easy to forma precipitate. It is also
preferable for the pHto be no greater than 14 since

the amount of alkali used is small, and this is
econonmical. [0032] In order to increase the pH of the
[@ayeous solution, a method in which a basic material

such as ammoni a, an al kali netal oxide, an alkali

nmet al A pyabipitated@ay aa foralekl dlyi inEreasing thermH, af aO)dqdequsmolLHinn in
al kaline earth nmetal hydroxide is added used.
Wﬂiﬁbn@rﬁt%ﬁm%dn@hﬁétﬂ‘gl RAroRATtieRs a@f énel@il Ionmééétlng materials are

d dd
ASEVE eENFte? 1P AR I P BaR: fortt B Talby ST BReBiete s
cQMé&f Qxﬁﬂﬁotgklté’ QB%éhWbréw Aopxi ey ﬁn\ghénc‘ f&ﬁfﬁ{ge 5 61Wd)’otaIC|te

sodi um’hydr oxi d met hod for | nt r oduci ng

compoarRpcuUBDr p&!ctpliteﬁe ia thetphesdnt mvaditionhis Preferablyoh&d 44, and

or a hydrogencarbonate such as sodi um carbonate,

"m aeierahly clQrte dadt elt is pretaraiie wm@ém@ Bolraste, s"aﬁe it is easy
tassi um g%/dr ogencar bo

PR ool o G 80 282 BP VRO bl eRissdan T snce
h di
cfﬁ@fn@??"?‘%” “%ﬁ'gagﬁgmﬁr”g?‘“er Rir2RorB8ka) “The basi ¢

[oo3kpri al and the carbonate ion source may be added

separately to an aqueous solution of a metal starting
mat erlngrdg¢miet infregsentne piy afdie ppugousRAlbies, agvethed énmyvhich a

referabl e for them be, adde t am
o atalg ] sPitketiamBIogfont AR Metal aien g AR uBgRe. an
aFkQﬁ:heoégﬁﬁ Pr‘lété\t&ldaea%rla% DRAPEES:h et hSroRide is added may be
particularly preferred conbination, there can be cite
ugedretAradng nhewhi ahmathbasin o/vhnaqmoulkalsmem bydrexidd 38 pdoed is
bot h sodi um hydr oxi de and sodi um carbonate i s added
preferable gingetitis SRt i ng mat eri al aqueous solution to

t hus gi v et n :
nyelr SR L BP R i srerde P8 s Sk B v riqq grpotassium
hﬁﬁ&@dé Sarﬂﬁ@?%’f&?!ﬂ sédiufhyddoxide. MOr e preferably 5.7 to

.4, nore preferably 3.8 to 1.6, and a

hydr mtsalacnfemodciorrpmmgpg ecuiycate [oreceifhet at metred inewhich a
obt ai ned by addi ng an aqueous solution with a fixed

carpnase 0f aflvREgsncy benale ﬁkffhn%ﬁ wdiygn cadeeaigs Palgssim Garbonate,

t' | h)@drg n%g bona eneoq' gotass‘?um hydrogencarbonate is dissolved or a
method in which carbon dioxide is dissolved may be used preferably. Among them,
a method in which sodium carbonate is added is preferable.

[0033]

The basic material and the carbonate ion source may be added separately to
an aqueous solution of a metal starting material (metal starting material aqueous
solution), but it is preferable for them to be added at the same time with fixed
proportions since the formulation of the precipitate easily becomes fixed. As a
particularly preferred combination, there can be cited a method in which a basic

agueous solution containing both sodium hydroxide and sodium carbonate is added
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attai ned. [0034] The tenperature of the aqueous
sol ution when a hydrotal cite conpound precursor
precipitate is forned is preferably 1C to 100C for
econom ¢ reasons, but fromthe viewoint of
performance of a finally obtained hydrotalcite
conpound it is preferably 10C to 80C, and nore

_hal f-finjshed .
o i R e B St SRl s S B eeiined g, The
s&duﬂﬁ%ydﬁfx)b%?s%ﬁluh? 8hibBAatk Ratid 6y S ‘F_ ﬁﬁg ni:gé%aits??&erably 11 to
(therrmal aging) stage progresses

1Ry ohoce prietarately 6Ol chnb 3t mgrdoprteteeabmera‘t@nrm%a addardificite
obtained. Wthin the preferred tenperature range, a
CHBPQUNELRreRUrorRrediRitatecan bevpletaimed by addingean muehes edlotian with

el.at i veI rature ran and_ when
a el G810 v el %f& gP%f@lagws sBlitien HFtE'é'tFéfeﬁj%ie%F‘?PeElH s
a®linedPC to 35C a particularly preferred hydrotalcite
conpound is obtained. The duration for formng a
[Obg4lr ot al ci t e conpound precursor precipitate is not
particularly limted, and is preferably 5 minto 2
hour dhe n@merﬂil@ﬁe@fambyaqwom rsotudion . \ﬁherheumysirotalnmb yetnpound
nor e Iprefer 15 mn to 1 hour. is preferable for
PTERYSALRTSEP ef formed ke f%lb'wc%t&%@tfer @‘éﬁPﬁﬂLﬁw@aSO”S but
fréth R4 R/%W oltt ©f th&%a‘ﬁcé i l%eflﬂaﬂ)é OB%OI’ %r\éﬁs&sgﬁé %%WP?@/nd it is

range Si ce a precipitate c

prafetaliy @01G wEs0etf Ak IQBFerréféré])gDﬂO c b@3] In the
present invention, when a h otalcite conpound

prec Wmhalfs‘mlsdileé@rmtatllaamn doets rag opeuefirethalpdrecursor stage, since

h
RSO B oo 5 S v

a %mﬂla{é‘oé&hﬁodnﬁ b?t{é?eperl’tﬂjpxgﬁc%l !:érp'béyobrtg S Within the

becone and SO pretera

prefetred teraperatuee r@@‘@D@ patic@ady prefdrredeiBertlfe ?‘arfg'é%ﬁehﬁore a
vi ewpoi nt of the environnent since a |arge anmount

fe@F'VﬂYtlp‘dg@ﬁlR?mwrgl rAngg, @hfl| weert a chﬂrota(ijmtd corp®6] precursor
b lcit ur sor
rBYREEIS aratt ot A SinsS tre ReitRyBPIeTeh ARt Fmpound

is be@pRyat ure for thermal aging, in a conventional
process for producing a hydrotal cite conpound a nethod

i n withe duejom ¢orifsrntiag & ihgérotalcite compound precursor precipitate is not
particularly limited, and is preferably 5 min to 2 hours, more preferably 10 min to 1.5
hours, and yet more preferably 15 min to 1 hour. It is preferable for the duration for
forming a hydrotalcite compound precursor precipitate to be in the above-mentioned
range since a precipitate can be formed sufficiently and the time efficiency is good.
[0035]

In the present invention, when a hydrotalcite compound precursor is
precipitated, it is preferable for a water-soluble ammonium salt not to be added to the
metal ion aqueous solution. When a water-soluble ammonium salt is added, the
Crystallinity might become low, and it is also preferablé for a water-soluble

ammonium salt not to be added from the viewpoint of the environment since a large
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out at a high tenperature of at |least 170C is commonly
used, but when the aging tenperature is too high,
particles growto have a large particle size, the
specific surface area becones small, growth of
crystals is non-uniform it is easy for particles
having low crystallinity to remain, and inpurities
therefore easily leach out. In the present invention,
ambuﬁt%fﬁ&r%bsﬁ@&htsmtn@ FRichYis@Hneddi Ng at a relatively
| ow tenperature; this enables crystallinity to be
[00B86) eased uniformy while preventlng the partlcle si ze
fromgrowing, that is, while

q?@ol n sFe,tci.fi Ced b
surf squ@g&Iy Hgmgfotalg\ﬁeﬁomp dt %rrc,%r rreglp dte,is aged by
h?]agllng &Xhﬁ iag? % {e'n{'{)%ra{t?reecﬂarrr%eMI gm Mo?xberﬁt%nal

e adl'ng mperature I )r ef er ab

prbBSsd Br bréte ngrwl hm}b@daéebfoﬁfpebheya 8660l tn HARE, ag&fgd|sldarr|ed
is particularly preferably between 90C to 105C since

olithet a highpiemptratuze ofiat leestatiOéCnecommmy esedobutawhen the aging
reactor wthout u3|nq pressure- resistant reac

tesnerateee igntoaUlighs | RAFECley ew}o Ravs &r l8F9eeRrHYf RSt t“i’ﬁs specific
dr ot t

S8 A LA SR ST HARIS e

h%@&ﬁour S&th\ Illﬂﬁy £ ﬁf!tﬁélﬁ‘gand”ﬁ{p%ﬁhég therdfbrel sasihp léablh vub llm)the

when the starting material is a chloride
p&ent ingaitibal iejs prefecablé e cagy ngt agiag ai amelph\@g/r lowstemperature;
quickly, it is preferably 5 to 24 hours,

th@r @m*%ﬂowste"w tpsbmmregse%eafprm%wgwﬁewamﬁﬁgo pRdiple size
frg@. aayvtnitgr aﬁés : hﬁ%g alglgﬁgspggﬁr%tsbr?&e' ac‘regI ol%wéd%? when

ours

tHe! hiierklize %GtoBQO@Aflthﬁk@ssa 18Rl tihie tohearbaset Qélng‘ﬂ wmdh is not

starting materials, the tineis in a mddle range of
etdrondtxviae ragrmgeempé\ratmerts praferanly 704 tog1 5086, andempigspreferably

referred result is a case.in which a n t ed
BB to SPaTG, a9 it BPRsanarererabbiansen BG B TgbT, B5E the

hour s 0 [ f I n -
s 297 A By 5 A0 Tobdut ¥inn G 9
M 9sd A6 bucRBs awasidcigel s preferably carried out
sufficiently until the electrical conductivity of the

[d03@ui d used for washing becones 100 pS/cm or bel ow,

and nore preferab] S/
A prefeprred aging time wherﬁ) h%/gqro(t)almg compou[\g preJJrsor precipitate is

thermally aged cannot be generalized since it greatly depends on the starting
materials. It is usually 5 to 40 hours, but when the starting material is a chloride or a
sulfate, since the aging reaction progresses quickly, it is preferably 5 to 24 hours, and
more preferably 6 to 18 hours. When the starting material is a nitrate, since the
aging reaction is slow, the aging time is preferably 10 to 30 hours, and more
preferably 16 to 24 hours, and in the case of mixed starting materials, the time isina
middle range of the above ranges. A combination that gives the most preferred
result is a case in which a nitrate is used as a starting material and the aging time is
6 to 24 hours.

(0038]
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The tenperature when drying a hydrotal cite conpound

t hat has been washed with water nmay be any as | ong as

it is no greater than 350C. It is preferably 70Cto

330C, and nore preferably 90C to 300C. It is

preferable for the drying tenperature to be at | east

70C since the tine taken for drying is short. It is
referable for the dr ture to be no

|
or eat'blS PIEIFASE e senio wﬁa%tw aleg e Yipghing a hydrotalcite
cOMPEIRINGS tsnihesing, arnﬁl\ﬁé’s%ﬁ'g’ 3 ﬁéradyﬁ 5\{»,?&1 Q,hpguﬂr,ggnﬂy until

crystal structure and givi
tHeOBIBFicAlucdraactivity &f the dlhwddudﬁs!ddfo@tv@dsﬁlnbebédérﬁé@l W0 LBRmM or
wat er of crystallization denoted by nH20 in Fornul a
below, ard meeaurreterally b9 ebisnapibelasy.nce the ability to
gﬂ]venge divalent and trivalent netal ions such as Cu
i s outstandingly irrproved even after it returns

to th%eofén%éﬂé’tgrenmﬁgg&i %@rgféll&teofz &Hd%h%& (has been

absorption I n or arn CSuch R ef
wdshadngith swareenesyabé Yaryaas u@@ aytit & nd0feaicp tRAP GO, 1t is
0.5 to 40 hours, and nore preferably at 200C to 300C
prefaralily 78° Qb IHIE sandomeregireferatly 9&°Cﬂar300?ml arly
out drying of the rotalcite

f bl h
CompaURdSEBsTR" (e yte P © ba ahiaeL O Cobaag the time
ta'kQﬁ‘ ' dfwﬂﬂvl% 8!? Tp?s %%c? ggﬁtfg#asfetf%r B &%&dte[%fgﬁtaéure to be no

pr esent Ion pre contal ns

griedtedrthin 850tda&inceasdibétite iidH th WL BYdrodiditd s efQﬁrrgleEQed thus
these ionic inpurities, there are anions such

maintdiring theoystalistruatuee arghgiving digbhdrgstalilétyi on and cat i ons
Oﬁé@h as sodiumion and magnesi umion. A nethod for
[ suring the anount of ionic inpurities |eaching out

fr oMl Rfer ir?ﬁfg ré)ar?s%dqb}d?ot&l& wa4 QNSQ@I ialllzatlon denoted

fol | ows: I"e po uoroet

b)pm}ez‘& v Rorfret @) RvedGeyati@bRérabe sti:’ft@&ﬁ@dbmwtb lacé‘\/eggétnvalent
anpl e and 50 nL of on exchanged water, seal ed,

a'}ijetﬁt@ﬁnte{ﬂe@?@@ sfaras2Qu feous Qutsﬁnﬁmglyomorqvag ever aﬂ;er it returns
on. is | |t ered usknog a.nmenbrane filter havin

to3 e SrigPBL by A 55 ek L sEE Gororrilony a0 1 Gifer dpgbtain
SLﬁgg\gLérﬁeégt grglnlﬁgﬂﬁﬁérraﬂl tcggr%g'p 3t/ tapg(r)]%fdt lLt%%t’ fﬁrr n(]?? to 40 haurs,
andamoesprefaratsiy at 200°C to 300°C for 1 to 24 hours. Overall, it is particularly
preferable to carry out drying of the hydrotalcite compound at 200°C to 300°C for 1 to
24 hours.

[0041]

lonic impurities

The hydrotalcite compound of the present invention preferably contains few
ionic impurities that leach out into water.  With regard to these ionic impurities, there
are anions such as sulfate ion, nitrate ion, and chloride ion and cations such as
sodium ion and magnesium ion.

A method for measuring the amount of ionic'impurities leaching out from the

hydrotalcite compound into water is as follows:
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concentrations are neasured by ICR The sumof all the

nmeasurenent values is nmnultiplied by ten, and this

nunerical value is defined as the anpunt of ionic

impurities (ppn). [0042] on chromatography analysis

condi ti ons Measurenent equi pnent: nodel DX-300

manuf act ured by DI ONEX Separating col um: | onPac

ASAA- SC (manufactured by DI ONEX) Guard colum: | onPac

A ApSEe4 188 UigbtrdfReroethylehONEEsur&raststdrit donthinevis charged

Na2CO311. 7 mM NaHCO3 aqueous solution Flowrate: 1.5
withUBrigrof Susapmis s 50 ABRGION exceangedavaierdegalel enaheatpgat 125°C

nitrate ion, and chloride on re nmeasured under,. the .
anBB\h@UfSneﬁﬁPbﬂ%"%ﬁa!S;FQﬁ@%&n ferGhiRiNg AN @F—’?r héving a

em ssi CLr.o Vi ] 1.0 j i )
PGB REET Pat P e g e 2l B RO SR s p the
filrBte € HAatiel ilidMchbRatéghibh§- Z¥0Re sbAGH4dn hmd ingnesium ion

present invention, the anmount of ionic inpurities
cdreantnitiogs aue reasoredhisy 1GR.drTdieasun tof alt dhep oreaguregiephyalues is
sum of the ampunts of the ionic_inpurjties me?sured -
mylsiglias by tenj andhiis umsriealaBlue 1§ gefinadeasdhe ampurtio! oy Ippurities
(i ﬁBuriti es to exceed 500 ppm since the reliability of
PRA"el ectronic material is adversely influenced, and
[0o2%) the hydrotalcite conpound of the present

invention it is preferably no greater than 500 ppm
lonheonpatefirapaphiyalysis congiioes t han 100 ppm and yet nore

referably no greater 18 than 50 ppm 45
N&mstaemeet FBIPRH ARG %%mﬁyufﬁﬁugﬁé)vd?'b&%%& !
invention, the chl oL j is
ST ot S PrRIBRREP ORI
Guard column; lonPac AG4A-SC (manufactured by DIONEX)
Eluent: 1.8 mM Na,CO3/1.7 mM NaHCOj3; aqueous solution

Flow rate: 1.6 mL/min
Suppressor: ASRS-| (recycle mode)
Sulfate ion, nitrate ion, and chloride ion were measured under the above-
mentioned analysis conditions.
[0043]

ICP emission spectroscopy

Sodium ion and magnesium ion concentrations were measured by an
analytical method in accordance with JIS K 0116-2003.

[0044]

In the present invention, the amount of ionic impurities leaching out from the
hydrotalcite compound is the sum of the amounts of the ionic impurities measured
above. It is not preferable for the amount of ionic impurities to exceed 500 ppm
since the reliability of an electronic material is adversely influenced, and for the
hydrotalcite compo.und of the present invention it is preferébly no greater than 500

ppm, more preferably no greater than 100 ppm, and yet more preferably no greater
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Met hod for neasuring chloride ion exchange capacity of

a hydrotalcite conpound: A polyethylene bottle is
charged with 1 g of a sanple and 50 nL of a 0.1 nol/L
concentration hydrochloric acid aqueous sol ution,
hernetically seal ed, and shaken at 40C for 24 hours.
Subsequently, this solution is filtered using a
thmﬂggrane filter having a pore size of 0.1 pm and the
CRIPOAPEL i on concentration of this filtrate is
[ogggsured by ion chromatography. The chloride ion
exchange capacity (neglg) of the hydrotalcite

Chloripe iontexchardetg@patiyed from t he above neasur enent

val ue and a val ue obtained by carrying out the samne

meas Uh dhe mresenb sweotian, fthe chiehide ivrd exéhange mapadityr iatreasured
Wi tHoCﬁt a[ddi ng, a sanple. [0046] The chloride ion

U0G RYdigen’ey: ‘ty of the hydrotalcite conpound of the
pres j ' . : Y. a , / .
ror o o8B, BRBHEE 300 YerBhar RO Spabey dTofl Berotaicie
camgdumidabl y at least 1.5 nmeg/g, and is preferably no
greater than 10 nmeq/g. It is preferable for the

chl oA gelyétbylerx bhtinge chargedivtith t g dfea samplei andr 3hge. of a 0.1
mﬁkﬁce the reliability of an electronic material can be

(FEAFFUEoN dydrPLhiofs @eidy paygous osRivon; Wefnetically sealed, and

tLd chivity rpat ant..from..he i
S f P0G S0ttt sosuStPE Bk Plued T ehBBg uoing a
mefBffieaiey hB@ngaaire izt AN 20/, B GHB chBrfide BhLRESHMaYon of

no greater than 150 pS/cm and yet nore preferably no

thigrfitsateis mhasuréddy j@B/abmmatogrephyd Therchiei@s uon eghtihge capacity
el ?C)tédst%al conductivity of the supernatant is as
(Me¥9)otisthe hvgrogicite syrapdtng) igideteraviiasotion the appye aapyement

G R 0 SORASST IR oy 13 A8 RS o

cHigidUGH tandeyitr@font Withoubadidi@bamplel S Measured using an
el ectrical conductivity nmeter. [0048] |Inorganic ion
[084@venger The inorganic ion scavenger of the present

i nvention conprise, in
[H1e chlorn?i% ion rfepxchange capacity of the hydrotalcite compound of the

present invention is preferably at least 1.0 meqg/g, more preferably at least 1.2 meq/g,
and yet more preferably at least 1.5 meq/g, and is preferably no greater than 10
meq/g. It is preferable for the chloride ion exchange capacity to be in this range
since the reliability of an electronic material can be maintained.

[0047]

Electrical conductivity

The electrical conductivity of a supernatant from the hydrotalcite compound
of the present invention is preferably no greater than 200 uS/cm, more preferably no
greater than 150 uS/cm, and yet more preferably no greater than 100 pS/cm.

A method for measuring the electrical conductivity of the supernatant is as
follows: '

5 g of a hydrotalcite compound is placed in 50 g of ion exchanged water,
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addition to the hydrotal cite conpound of the present

i nvention, an inorganic cation exchanger. In

accordance with use of the hydrotal cite conpound of

the present invention in conbination with an

I norgani c cation exchanger, the performance in
scavengi ng ani ons can be enhanced, and an effect in
scavengi ng cations can also be increased, which is a
trB4H S4t £5b°0Bbh0d. hdurs, LA MRSEMNnd theeabbtfital dshbilictivity of the
regard to the inorganic cation exchanger, any

supwnajant is neabsied nsing laa\elevricabtanvinctety heeteye pr operti es

é be used as long as the performance of the

[Q%8l ot al cite conpound is not inpaired. Specific

) | es ofvetnhgr i norgani ¢ cation exchanger include
%ﬂ%ﬁ%—gﬂl anti nony pentaoxi de hydrate), niobic
aci d i RPN axkHSerNYd iR BlesehBMIBRARIENRY dnprise, in
zirconiump sphat e, titanium phosphate, tin

agidiitierp athe, hydestalcite pbrappirat ef, the gésené §veatiuh, @hdyorganic cation
m nerals, and anong them antinonic acid (antinmon

ema@rxu e aﬁ‘}Qﬁ%ﬂC@) withy |Uﬁ%<ﬂﬂ|thﬁnhyﬁrﬁt?é%a@%np°&ﬁa of the present
i tani um referable -

vRRRELIN B R  PLAE) RBrohocH PR e o asye el BifTorRgoe i

sEAVEhg; %ra?ﬁdng &h ﬂehgnhamfé’cf ol & Bﬁed’?‘ﬂi'@@é&@ﬂglﬁﬁﬁ‘@aﬁ&ﬁ can also

i norgahi ¢ catlon exchanger is not particular

b iintrdaed, wikioh isexprefdred nethed.i ve to 100 parts by wei ght

of the hydr otal cite conpound, the inorganic cation

exchdh@'@? pre§eptr léf'%ﬂﬂam yitth eeagrd fa the inpraania etigghexchapger. any

at er_than 10
A SRR R o AT PRAo P SPRIar RV Bt B 8 the
pbRERIheS %F‘fhe'HWﬁﬁElélférbo?fgﬂuha‘?s ndtﬁﬁﬁﬁéﬁ' CSS@élﬂlcOé}(amples of the
exchanger be carried out individually wh
inoFgEddY bmtg)naexchah@:rt incdadec aotirmpaio extid Gmdimony plee@pnde hydrate),
conposition, or they may be uniformy mxed in

nighiFaaie (nlpblumqum@q%mdéatﬁb HRRGARRORHe AFRRLE ARRFPhate.

ti ﬁ@f’fﬂ?&%{p@la t%opr}\ogpéﬁ?cn cgrﬁﬁﬁé%gg%atezgeh@t? éC;?nd ?Ia¥ minerals,

a%aﬁlﬁn?xmgﬂtﬁnorﬁ@r‘aéw (ntitbRY S&ha&dldeedwyd['éiwohrconlum
nposi ti on he conposition of the present invention

pbospbates asd titaeiunyphaspbate iareepreferable.

[0049]

In the inorganic ion scavenger of the present invention, the mixing ratio of the
hydrotalcite compound and the inorganic cation exchanger is not particularly limited.
For example, relative to 100 parts by weight of the hydrotalcite compound, the
inorganic cation exchanger is preferably no greater than 400 parts by weight, and
more preferably no greater than 100 parts by weight.

Addition of the hydrotalcite compound of the present invention and the
inorganic cation exchanger may be carried out individually when preparing an
electronic component-sealing resin composition, or they may be uniformly mixed in

advance. It is preferable to mix them in advance and use as an inorganic ion

scavenger.
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conmpound of the present invention or the on scavenger
of the present invention. Oher conponents are not
particularly limted, and nmay be sel ected
appropriately according to the intended application.
The conposition of the present invention nmay be used
for sealing an electronic conponent and seal ing an

el ec r| cal onent used in a

var m tJf prea{?,raﬁgﬁ \P@S"%Peptga F@mbé{ﬁa eiferarqfafa.%ﬁro lon exchangers
Efjodgs@rtﬂé%g‘ SR8 - Det ails thereof are described later.

ectroni c conponent-sealing resin conposition

006 el ectroni c conponent-sealing resin conposition
referred to here is a general termfor resin
Compesitidnt i ons that are used by curing themin intirrate
contact wth the entirety or part of a variet

el ect! PENLEMBBHIRSh Attt 1es REFPeRE '”Y%F'Oéxa?rﬁP"éses *é ydrotalcite
c{\ln&gdun y&rthg&r]en nt 'ir[ %Ht?‘dn éro{ vy |oﬂI g: ge‘%}”;rﬁeséfers?ﬂt ﬂo&tron

conp ereo I'n-or 0 prote
Oflef €bfPBhENtS AP HBE RhicibAMIiMABYH Cakd Maghd @éle@t@dfef@i’ﬁpnately
the outside and degradation due to moisture, heat,
aebalingNotthe mdgraded applicatioesi n used in an el ectronic
conponent -seal ing resin conposition conprising the
hydr d08l %‘?’T‘@S@@ﬁpafuﬁl? Bresente "N%P‘@{hrﬁ‘i‘%y .ban%e@a neRAling an

|
Bl BB R e U B P
var®iSh,Nan adREh@MafastLah a &Bdw%@h’eﬂ‘ rﬁr‘igﬁgarﬁ@' YB&h# thereof are
resin, or an epoxy resin, a thernoplastic resin

desnulbredalatqmol yet hyl ene, poI ystyr ene, vinyl chloride, or
ol ypropyl ene, and a thernosetting resin is
[Osﬁgferabl e. As the thernobsetting resin used in the

EgbESHid ggrhﬁion%%p]ggﬁrﬁgﬁ'es%? §:$H1é§§|tro%3' n conposition of the
—prese resin or an epoxy resin

i's prakediédionic abHpaHRnEREsfMg MesihNcdnSpdaiohi refértl % here is a
preferable. 21 [0052] The epoxy resin may be used

genierdl denm far mesimcompositonisdhaf e used iby corieg theat ini istimatsexdntact
wi{ahh an el ectronic corrponent seal ing resin. For exanple,

the; gty 198 PaBfof jasvarigty of Rigqtion|s %H’W‘RP"PP% el agsfor 8?&@"‘9'3
L]ﬁg I'desu Bgtgrfogrc aﬁ'gﬁérst{)r@ d%ﬂgéythg{f%’rgs ahf 'rr}/tgﬁy @cﬁ'ﬁi@a&e%dtpereof

resin’us teria
inSatgér @Spr@td&lmbf:él@dt@n@cdmﬂf&ents from ionic contamination from the

outside and degradation due to moisture, heat, etc.

With regard to a resin used in an electronic component-sealing resin
composition comprising the hydrotalcite compound or the inorganic ion scavenger of
the present invention, it may be either a thermosetting resin such as a phenolic resin,
a urea resin, a melamine resin, an unsaturated polyester resin, or an epoxy resin, or
a thermoplastic resin such as polyethylene, polystyrene, vinyl chloride, or
polypropylene, and a thermosetting resin is preferable. As the thermosetting resin
used in the electronic component-sealing resin composition of the present invention,
a phenolic resin or an epoxy resin is preferable, and an epoxy resin is particularly

preferable.
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epoxy resin, a bisphenol A epoxy resin, or an

alicyclic epoxy resin, may be used. Furthernore, in

order to enhance the npisture resistance of the

el ectronic conponent-sealing resin conposition of the

present invention it is preferable to use as the

epoxy resin one having a chloride ion content of no

greater than 10 ppm and a hydrol yzable chlorine

[@Qﬁﬁent of no greater than 1,000 ppm The chloride ion

content neans the inorganic chlorine (or inorganic

chl orThee ep@fyeresiadnii basised miithoutdimhitatiom @y leanaeittis one that is

defined in JIS-7243-3, and the hydrol yzabl e chlorine

usethBeAn eiRsiARIC CP'WQO'@Q{&SE@“%&%%W f'T_QikﬂXémélﬁfl, e tvree thefeOf is not
n_Jli refera

fi 72
p?ﬁ@t*%ﬂ&ﬁ?%%?ﬂf)%aw%éeai??a%’t M EP R ITBHS PatigeSlie and is
CEHEI g s AR £LE hAIARS LRt 285 BRSO A5Vl type

agent IS case any ance 'known as a curi ng

epogNtesimra BIBpIRPRKA XY ReslONGOS hiicyBlidreyoxyeresin e mhay dedused.
preferred specific exanples thereof include an acid

Farthgratdrele in aerderitneenianee ciiei mypisigrentresistante 2f nibe oplgstronic

coBereisesig Bap nEbelAt sl Nermrridnent %{Fﬁ%pfefefab'e to use
aQQI‘ﬁ,ﬁéﬁd’)ﬁdrgém % h%n%g%ﬁ%naff‘bﬁ%oﬁféﬁpw ﬂz Eer gﬁ\% pm and a

used erred specific exanple ude

h@@ﬂon@atblup@lorméowh@muaf ho Rffeat@Nthan Modazsyre. t yine chIorlde ion
accel erators. [0053] The el ectroni c conmponent-sealing

cortenh meanpdbe tinegant ahimsingr (s dmergamio edldrion refemyed to as ionic
Cﬁ lgﬁgé)',%%gﬁ?ﬁ agf?r‘%gﬁr?] ij 54 @gc D ggg e nhgﬁ?@%&?%ﬂ%&% A0S eans
Gl ?@aﬁ&nf’ia%fércg%}ln(é ct)hgeh?(feﬂn@dﬁ .ﬂ§972|4gt sardant, a

coup agent, a colorant, an fel ease agent.

Al atig bx@ﬁeﬁatﬂ@ﬁ@omer&pax;are%m(fww usé&d irC esrpiBingtitinSwiettld exdiring

to an epoxy nolding resin. Preferred specific exanples

agentt g au%n@mp@enamu efs ithec buring @Q%f‘ét"althl$ 1588 jany calbstance
quart z

Bihena Giiberet i SR s oGy ERT be JSELnf pesterred
sﬁéélﬁ&&dﬁ?ﬁmere%'i%ﬁﬁ ag%cﬂlaﬂﬁ%r%"‘gﬁﬁmlr@}%é 4iRg agent, and

silica powder are preferable since they ar

ai moesipe mgievairing Byamtp| Esrttarmbfee aé hlﬁ@rhgtwbdmtorj arg/l awdbstance
anti nony oxi de, a hal ogenated epoxy resin, nagnesium
kRow® @)’él@j@Uf'@Q aﬁaerwﬁﬁormwrmpa@w EeSHeeOAPRSEINTN A% b?wf’@d and

ho horlc acid ester ty ound
PR abet e olo TR iRfe it diee. LPTasRBOS ke, and
Irﬁlegza|éEﬁ@Ialégé|g,}éRﬁ§ and exanpl es of the nold rel ease
agent includ
[00563]

The electronic component-sealing resin composition of the present invention
may comprise as necessary a component known as one added to a molding resin.
Examples of this component include an inorganic filler, a flame retardant, a coupling
agent, a colorant, and a mold release agent. All of these components are known as
components added to an epoxy molding resin. Preferred specific examples of the

inorganic filler include crystalline silica powder, quarfz glass powder, fused silica

powder, alumina powder, and talc, and among them crystalline silica powder, quartz
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waxes such as an aliphatic paraffin and a higher fatty
al cohol . [0054] The el ectroni c conponent-sealing resin
conmposition conprising the hydrotalcite conpound or
the inorganic ion scavenger of the present invention
exhibits its effect particularly effectively when the
conposition is exposed to a high tenperature of 100C

gl\g%ss p cri]%g ﬁﬁg Bp%qdoﬁlll%':? Sq)lg(liqer%é op{]ré = @i)?%]sl%gg gﬁqys %%Smegpenswe
T e

mb@rﬁwrﬂwmmdéhmmms hytgoxidden red prﬂhphmmy tfp@ compound, and
deteriorate. Wth respect to an electronic

a cpdmﬂdmintamidaalsiengyneesdJmpourumeﬂnpleemfftbe cmhbh'ﬂg agent include
nperature is 100C or %her and even 150C
S"ﬁ‘f‘ﬁﬁéﬁes apd, Htapi &P&Fc?‘@% éfema'sar&ﬁ the "i?CH% r%'?%%eeﬁ@e”t include

w0 a0 AGH SRRTLL S 814 ¥ iBhLABH) YEbloy [ 00%8T The

ronirc co -seall resi conpos ition of the
[opsgsent invention may corrprl se, other than the
above-nmenti oned conponents, a reactive diluent, a
sol véhe, ededtrbnwotaocwpnemtfmahrimgreag\end;qmpnsﬁlonSwempfiSiog the
exa !es of the reactive dil uent |nclude but yl phenyl
hysirgtaicty | costreepd plie: mpwa@s@am ggavgngemef dha \pegrent invention

rbq sﬁ% Xff%aé EXrtlcul%)é&f éri gg'ire]etnatlf"% C%ng)% lglbr? is %Lg 3 gfhlgh

temb@hftur%dop@m@an Big hEpO5I¢1]at W tah %ﬁeﬁﬁbﬁ*ct&n{daﬁeﬁﬂ%bmb resin

proportion of the hydrot al cite conpound or the
commrsg-nlo:r viadouss typee nfjedditbfes tdoetairegistbatein readit rategseian anion
is preferably 0.01 to 10 parts relative to 100 parts

sysh %sh@"@!d@c'f’? Shkifate r'ﬁib‘ﬁ@?ﬂ exRosefl Ag) hfgé‘stﬁwpéaﬁkﬁ@sﬁh#? GAusing
thd9Efab 'IQSBFJ S%tgﬁér}é 8§ S?&%t elgcgldon}/eéo c{n%nt-?ealmg [resm

prerer I'S pre

cdnﬁbd%ﬂloﬁtforl WRER tHe t@ﬂnp@ﬁﬂﬁré iS100°€ drivigier) éﬁ1d3eﬂ/eﬁf1f5@(¢ ot Righer,
enhanci ng the renoval of 23 anions. It is also

thp rhgd l@tai@teecdrmound of thelpeesent gretonractsheantidlarlyafiestiwiynce
econonical and in addition a sufficient effect
[0955?4 be obt ai ned. [0057] The el ectronic

ngﬁ??o@?}e&@g’ﬁl c@ﬁw&r ﬁéﬁt%e%@ﬁ%%lﬁte d&@)& tlohh)? tl'Rar ﬁr%@@r‘it invention
maP @vepABat étaeuechaﬁttﬁétab@gemﬁnﬂbm@ aorhyorﬂed@ca/weactive diluent, a
solvent, a thixotropy-imparting agent, etc. Specific examples of the reactive diluent
include butylphenyl glycidyl ether, specific examples of the solvent include methyl
ethyl ketone, and specific examples of the thixotropy-imparting agent include an
organically modified bentonite.
[0056]

With regard to the mixing proportion of the hydrotalcite compound or the
inorganic ion scavenger of the present invention, it is preferably 0.01 to 10 parts
relative to 100 parts of the electronic component-sealing resin composition, more

preferably 0.05 to 5 parts, and yet more preferably 0.05 to 0.7 parts. It is preferable

for it to be at least 0.01 parts since there is an effect in enhancing the removal of
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met hod, and is obtained by, for exanple, appropriately
m xi ng each of the above- nentioned starting
materials, kneading this mxture in a heated state by
a kneader to give a partially cured resin
conposition, cooling this to roomtenperature, then
grinding it by known neans, and tabletting as
necessary. [0058] The hydrotalcite conpound or the
ah|Bﬁ§ gaRiis A8 phtaBRIRY iPfo tREnBr §88IRE thAVENEArRNsIABY it is
be used in various applications such as sealing,
ecanoartical gnd imadditaini aosufficiest effecifcambe ®btdtedoni ¢ conponent
or _an electrical conponent. Furthernore, it may also
[@987lised in a corrosion i nh| bitor, a stabilizer for a

resi h as. v 9 . -
e R B A o e R 1t et
cﬂWé&sfilytb%eobli’éﬁﬁéd)E)ah%ﬂgethe %Bm%ﬂtléﬂedtshﬁ‘tlh ﬁfa&@@ls‘by' #PKnown
scavenger of the present invention is ad may be
metied, land ds obiedrbyytiorcéxamnplis vappeopriately moam;pbech afhthe above-
active device such as a sem conductor chip

mentiensdsytenting magarigife kneading Myww&umrn %heaieti)af@éq %a kneader to

{.
Q%Lﬁ]tpggsagyl Cgres%bﬁg}t aCI qu s‘i?c?h gamf f' g}Pgraturg then
gmo[ﬁgﬂ.tb@iaﬁom&@b an té/mgﬂ.ﬁbgaméae@sargl ass, or a
silicon wafer el ectronic conponent - seal [ ng resin

[oossposi tion of the present invention nmay al so be used

effectively with a printed wiring board. As a nethod

for didgl hysotalciie cpmpownrs af thenioegania fopnsaavenger of the present
onent ; sea osition of the present

I RUBRTBh PGPl KPR PRI BRS P RPN BTG Taiaton
eltch%f gﬁséle&m&m&ﬁenlaer bHJe‘T&.Itr’ic%T‘ c%bgr'\é?'@ rﬁlﬁh@ﬂnor@ it may

onpressi on nol ding net hod etc. may al so be used
aI[sG@éGh]se&m aA\pgrtdstomt inleibitdroa Wablhztg foom redinfsush ak ngytx:bﬂu’rdle, etc.
i S froduced by formng a printed wiring substrate
i zing the thernnsetting resin such as an epoxy

res %}%]teﬁtédnécagcrhrﬁé%% t- $ pesrm égrlng?sn?oq_rg MS{ ﬁ]te%rYdrotalcite

and Wever

cérﬁﬁﬁmd Hafe %d@eﬁ{@.ohas\esvé?@@n of HeQRb&d inVehtiortRId0asd Piby be
and poor insulation due to an increase in density of

usdrk in @ rcase tin Whistera dgvicd, forrexample, amkactige alevice such as a
insulating layer filmthinner, etc. Such

semiconductor chip, a transistor, a diode, or a thyristor or a passive device such as a
capacitor, a resistor, or a coil is mounted on a support member such as a lead frame,
a wired tape carrier, a wiring board, glass, or a silicon wafer. The electronic
component-sealing resin composition of the present invention may also be used
effectively with a printed wiring board.

As a method for sealing a device using the electronic component-sealing
resin composition of the present invention, a low pressure transfer molding method is
the most common, but an injection molding method, a compression molding method,

etc. may also be used.

[0060]
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corrosion can be prevented by adding the hydrotalcite
conpound or the inorganic ion scavenger of the
present invention when producing a wiring board.
Furthernore, corrosion, etc. of a wiring board can be
prevented by adding the hydrotalcite conpound or the
i norgani c ion scavenger of the present invention to an

i nsul atin | ayer for a wiring board. From such
Am&mﬁx@ms’eﬁ%i. ng board conprising the
hydr ! Rl tb%al%ogﬁgéﬂqu@e@[)ytf&ﬁnﬁdqgr Q%H%lhr‘%‘s&%ﬁ%@%ﬁfing the

e present ent1on’ can press occurrence
thefm@kefrtﬁ@tﬂeyﬁ sRER A Ghepdieresi, e IRy a@bpperlfdil, ief. thereto,
preferable to add 0.05 to 5 parts of the hydrotalcite
arwb fyymingda @irctih by ietchinardte  iHnweyenviegeant ofearst ﬁere have been

present invention relative to 100 parts of resi

OB S With SOERRIOB N RECF IRRIAS8RHeof0 A GTFRSS Bt oAy of the
cug%}ferlar){eﬁﬂ %f‘%.FcuR@ F\%ﬁ]’hgt ar[ QrQs%chgAfggert lnf?ﬁ‘ thﬂnadrbefé' V8uch

d on a substrate
c&k&étbnaesanaoé%révaﬂed B,oaadingiﬁierm/dm@fmmmnd%f tradidbi@nic ion
the hydrotal cite conpound or ‘the inorganic ion
scavangergerthefprédeat prvestiont wherv eraduoimgt @ Mringsb@am esiwthermore,
the occurrence of defective products due
CQ,fEﬂSiQﬁ‘sl%ﬁ o Bc Wirpgnberid s¢asp pesRieMeNted gys aﬁ?’“@$ dhadhvdretgcite
s of the h oLIN
oo it g ool i Sembifercf bR Rl BBRMRCHTS fsyating
Ia§'§rI Ry %vutlr% %QQrdPa'F?o% Qfuch 8adwboib, HSwiFiRgtsatd Qmehﬁng the
adhesi ve y addi ng the hydrotal cite conmpound or the
hychotagéeicomponnd catenigerganic ibhecayengsent themres&nt amventioracan
conductive adhesive, etc. used when wring

SURRRRSCNF RECUsPNCR IoEEeTpBive P ediRoRiehIO COBOBIOM BlCa s RrRigravle
to ?f%i{of ggg %ecggﬂtlg?ggg ?a(?{ Locsong)rbalﬂg :olp {t/héa ﬁgrﬁgﬁm ion scavenger of

thie Hre e irRBRLGHORIALE 'td‘GOGipart?é)mé&h's\éﬁdéT&Irﬂént%‘ﬂﬁhwm‘ig board or
silver. It is preferable to add 0.05 to 5 parts of the

a2 mshiatingtagérciot @ wirowpmand or t he i norganic ion
scavenger of the present invention relative to 100
[098%k s of resin solids content of the conductive

Ag&p&s{ovaedheLIQQSZ] Addition to varnish An el ectrical
goauct, nted wiring board, an electronic

CO”DCEIkﬁﬂrtomceé&nporﬁﬂté e, M@%&ﬁhﬂed@h nYsébsvratebwdh as a wiring
conprising the hydrotaIC|te compound or the
board using an adhesive. By adding the hydrotalcite compound or the inorganic ion

scavenger of the present invention to this adhesive, the occurrence of defective
products due to corrosion, etc. can be suppressed. It is preferable to add 0.05 to 5
parts of the hydrotalcite compound or the inorganic ion scavenger of the present
invention relative to 100 parts of resin solids content of the adhesive.

By adding the hydrotalcite compound or the inorganic ion scavenger of the
present invention to a conductive adhesive, etc. used when wiring or connecting an
electronic component, etc. to a wiring board, defects due to corrosion, etc. can be
suppressed. Examples of the conductive adhesive include one conteining a

conductive metal such as silver. It is preferable to add 0.05 to 5 parts of the
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i norganic ion scavenger of the present invention. The
hydrotal cite conpound of the present invention may in
particul ar be suitably used in an insulating varnish.
The insulating varnish includes one for surface
coating such as a varnish for enanel wring, one for
interior inpregnation such as one for magnet coi
i npregnation, and a coating for varnished cloth or a
hyévottiGtaedorhp&ithd 8Ndhd hl%ré’é?ﬁ’& liGratscabngBe o€ Qhe igfededt invention
particularly limted. Exanples of the varnish include
relativedoriDAipaits gf @esinasolids contamtpbthe wbnductivdadirasivet t i ng
resin such as an epoxy resin. It is preferable to add
5 to 5 parts of the hydrotalcite conpound or the

I nNor n scavenger of the present invention

AddfioH I v fs'Rloo parts of the resin solids content.

[ 00534n edfichi SRALA, 9$$|hfédT\Mﬁn§‘}S@J£r‘élt ah didc@rofRNRAPRAIR! etc,
the inorganic i1 on scavenger of the present invention
ey b& epradiced tsinga apesrhish coontpgising nige shyldvetalcipo wdmpouret or the

The paste is used as an adjuvant for soldering, etc.
Inqnga%@ﬂ scavenesr elibe pmees| isvensienwebie Rxtrelpisite ﬁqvpmmdé)f the

nect ed. Thi.s enabl e currenc
Pk eRO i OARRea n, POBEY B sitechy Grtl Rt REBIR, vgisn. The
|&H%ﬂﬁ§%ﬁﬁsh Hclu’dés RIngf BF §9ﬂf§cet SoAfg é&t:h Q:rso§ v*aﬁnsrh RArdnamel
by wei ght of the hydrotalcite conpound
wiringl, gaa far interorsmaregngiion sufchtasenpries@agnet munbmhpregnatnon, and a
relative to 100 parts by weight of resin solids
cedingeter vamishee qiefBtas.a Exaishedube; @od4he applicagpre figeof is not
[ nvelntl @ tl% expl ained in further detail bel ow by
PPAPWIRENIISY 56" Exanpl es and Conparative Exanples, but
the pfesqids bf“ﬂ%nt/érﬂﬁh' iAcli@ ohk NeonBhhing BET£Hin component a
Furthernore, unless otherw se specified % denotes w
tr%;rmppemmbemmesycb\xas aoEpexaredinpalttis paderable $o pad 0 95y 5 parts of
wei ght. [0065] Exanple 1 134.6 g of magnesiumnitrate
”I?e%ﬁﬁ?’éfcﬁ? €ORIpgUIaR o the @Pfgéﬂl(}ﬂpﬂlﬁ‘??Yﬁ”lngf’%the present invention

gl verlé( qbé‘ggr\;\%’ﬁ{tﬁe‘?éssunsé’c';n‘c’iggoﬁtentzoo m. of on exchanged
[0063]

Addition to paste

The hydrotalcite compound or the inorganic ion scavenger of the present
invention may be added to a paste containing silver powder, etc. The paste is used
as an adjuvant for soldering, etc. in order to improve adhesion between metals that
are to be connected. This enables the occurrence of a corrosive material generated
from the paste to be suppressed. It is preferable to add of 0.05 to 5 parts by weight
of the hydrotalcite compound or the inorganic ion scavenger of the present invention

relative to 100 parts by weight of resin solids content of the paste.

Examples
[0064]

The present invention is explained in further detail below by reference to
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mai ntai ning this solution at 25C the pH was adj usted

to 10.3 by adding a solution of 97.4 g of sodium
carbonate and 120 g of sodi um hydroxi de di ssolved in |

L of ion exchanged water. A precipitate was quickly
formed, but stirring was continued for 1 hour while
keepi ng the tenperature at 25C. Aging vvas then carried
out at 98C for 24 hours. After coolin

Exreriepiand gomaaraji He@malash ubrihe Rin ela\%%rls RQ{fimnited
thg eYé nq:u‘?thggfgcgrg\hmlgést o%h&r%)@%os‘f;%ﬂé@e/ Sér[?cﬁéé gx{ % g;%lnl &&otes wt

ana I
B n fs bpua hto be
pFSiI\/184 e Sgﬁ)?%o% g % A powder X-ray neasurenent
[0665]t hi s conmpound was carried out using a RINT 2400V
type powder X-ray diffractoneter (XRD) manufactured by
Cor poratl on. The neasurenent conditions were

40 k d 40 mA usin er_as
tar odtF0 & aPer S D B AR e R L §5Y o B AR nivate
ndiakydrate Wl:-‘?e §io8aNUINGh VB Traung TR |é§c\!r?ar@e@e@5ter and while
characteristic of a hydrotalcite, and thé peak
maintagisg this adlutdd at 251C Bk pid svas ,doifiBtetipte. 10[ DBY &ddindva tshinition of
for anal yzi ng conpound A (1) Conmpound A was dissol ved

974 aneft sodira cRonats cAndatifes ot Aedien depxidaugissaivad in 1 L of ion
e)gcﬁnc e nmeasur e

Bt ortep S PP RS Ry, o2 Sl s opminued for
hcﬁff'WIQ ﬂ@&;ﬁné{"tﬁeﬁe%’pgrgmé 1623903 a9 €r§) whd MRl BARALR} at 98°C for

anal ysi s of " conpoun was carried out, and the carbon

24 hedrent Aftevasolifen the gécipitatgives veasbad bhathdbdre exahahged wate8)thus
Conpound A was dried at 250C for 24 hours, the
glueg pdwdwtalsitagarepaunddrereinatieruealied cam@orndAhatWhengn analysis

|
wil St Al e L e G B A B B3 81
tot aly pERYEH X Phy HiBsuRREnPdr RS BRPIURE vds! Qéﬂléclﬂ%xt usmg a

decrease in wei ght The conposition of conpound
RNAl @4DaY etgipé rpowdehes-eayf diffractenetet s(XRmomﬁhufaEtmmdpbe ngaku

134.6 g of nagnesium nitrate hexahydrate and 93. 8 of
Carpgratintim Ha mgaeuremspiasapditians Wik €0 Y a6 4P00A; %'Wpﬁﬁr as

anOS(-rg}r) e%gsri]@nnga?get.waﬁ'ﬁé dif@g}:%omia{tgrn thereof is shown in FIG. 1. The
compound was found to have a peak characteristic of a hydrotalcite, and the peak
intensity at 26 = 11.52° was 6,500 cps.

[0066]

Method for analyzing compound A

(1) Compound A was dissolved in nitric acid, and magnesium ion and aluminum
concentrations were measured by ICP emission spectrophotometry using an
analytical method in accordance with JIS KO116-2003.

(2) CHN elemental analysis of compound A was carried out, and the carbon content
was measured to give a carbonate content.

(3) Compound A was dried at 250°C for 24 hours, the decrease in weight‘ was

measured, and the water of crystallization content was determined.
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mai ntai ning this solution at 25C the pH was adj usted
to 11 with a solution of 37.1 g of sodium carbonate
and 120 g of sodi um hydroxi de dissolved in 1 L of ion
exchanged water. A precipitate was qui ckly formed, but
stirring was continued for 1 hour while keeping the
tenperature at 25C. Aging was then carried out at 98C
for 24 hours. After cooling, the precipitate was

( UM LA WaS b aRNfedait O ¥adreI4 héute!SanddhkitBidl &mount of CO;
hydrotal cite conpound (hereinafter, called compound

aB) OHRienmeasarad lfrpsi the dnarsasmmrwemto uThe voropositionred c@npound
it was found to be My4. 2Al 2(OH)i 2. 4CO3 3. 5H20 A
ApsdaiculatediforithesedediresHiSXRD)  measur ement of conpound
[0? m carried out. The diffraction pattern thereof is

ﬁ in FIG 2. The conmpound was found to have a
ekydgebal ci te peak, and the peak intensity at 20 =

: was 6,200 cps. [0068] Exanple 3 134.6 g of
magnesk I6ny of infafnesibexaitrytdr Exahynate 93hdB8938 af ofadluminuamitrate
nitrate nonahydrate were dissolved in 200 nL of ion
n@fi@@ﬁérﬁg&sdwvat dissolgert inh20Q% mlrra¢fmcm mXﬁfgangﬁd swaler,uangnwhile

ST B 2B 0 Bt b By PR 1
of %Gk ggrbgh:?téoéﬁ’oquEn%]offLso‘afurﬁ drcﬁ%‘éhafggtﬂged/‘% &L éf ion

precipitate was quic ormed, but stirring was

exchahgauwatef.OrA precipitate wdsl duickisefoprhédq) bubstirtiegipas abntin@edfor 1
25C. Aging was then carried out at 95C for 24 hours.

hafrivdyile keeping ghe heh@erﬂttereiqb2§°&t-e Aging wassthed cairied oubat 98°C for
2 SRR, ol R Bl T SR s
S50 L P PR TPy ot P e i

wals Edrried butosh ¢osidunenisa & was iaunid tofbetW&AE(ImD)qu[Idh\m-le
carried out. The diffraction pattern thereof is shown

in Fmower%@y@mmm MeASHEEMENS oh&ompeund B was carried

OLri}deg alh Eo%gﬁée({g?%?g‘[ft h%??veakg#s %n& ty at 20 =

The compound was found to have a hydrotalcite peak, and the peak intensity
at 26 = 11.52° was 6,200 cps.
[0068]
Example 3

134.6 g of magnesium nitrate hexahydrate and 93.8 g of aluminum nitrate
nonahydrate were dissolved in 200 mL of ion exchanged water, and while
maintaining this solution at 25°C the pH was adjusted to 10 with a solution of 37.1 g
of sodium carbonate and 120 g of sodium hydroxide dissolved in 1 L of ion
exchanged water. A precipitate was quickly formed, but stirring was continued for 1
hour while keeping the temperature at 25°C. Aging was then carried out at 95°C for
24 hours. After cooling, the precipitate was washed with ion exchanged water, thus
giving a hydrotalcite compound (hereinafter, called compound C). When an

analysis was carried out on this compound, it was found to be
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153.8 g of magnesium nitrate hexahydrate and 75.0 g of
alum numnitrate nonahydrate were dissolved in 200 nL
of ion exchanged water, and while maintaining this
solution at 25C the pH was adjusted to 13 with a
solution of 73.1 g of sodiumcarbonate and 120 g of
sodi um hydroxi de dissolved in 1 L of ion exchanged
water. A premgltate was qui ckly forned, but stirring

Mgeehlf@H1 i 452facB-PrO 1 hour whi | e keeping t he

TSR by i L LS R A i Bl

oin’aShﬁédeatchor'\ BBtt&ER AhaReEd swekElin FIAIUS  ThisVdoRtholnd was found
hydrotal cite conmpound (hereinafter, called conmpound

toDave Argdrogaicite peakahiysine peals intarsity atReutl168° wasP@0adpd,
it was found to be My6A12( OH) 16CC3- 4H20 A powder X-ray
[08P9)f racti on (XRD) measurement of conpound D was
Ecarrl d out. The diffraction pattern thereof is shown
4. The compound was found to have a

231“”5 §|8°d EP nﬁgﬁéggar}%[rét Q?S@‘(drétﬂtaﬁﬂsﬁ Y 9251;} 3Igmmum nitrate

nérRBpE@atel TWG?E-H disssheedhex adood malt eofaith BXcllargedf walenmiand nwhile
sulfate 14 to 16@hgdrate were di ssolved in 200 nL of

maintairiRe Huheeldtianaate}d” Cdhel pWWaSeadilﬁﬁéfﬁthai%Wﬁ@ arggiugion of 73.1 g

ofs gpdiimarerBenas andy 1286 B chetind dhftamiBe SRaaad g by of ior
e)ﬁzﬂgh#é‘ﬂ \Ré(tgf 0X I%C SR a8 k@l fbr H'r?cpfbu't Qﬂrlnﬁmgﬁeﬂtﬁ@ed for 1
ul ckl'y

preci te was ornmed, but stirring

hd\mvrmelkbemugedne‘tempérauhetm 254G, | e\dmg’e\pasnmehherned out at 95°C for
temperature at 25C. Aging was then carried out at 98C
24 beurss Atarraeoling, the preoipitatagvastwashpd edthien axehapged water, thus

washed w th ion exchanged water, t us
oD 51 AACPIAIE CrASRRAIGS  MEFenEr SPICH, PRAURD oy ryhen an
- I
it ki g %%"pd“?%%“a‘Si@“%&é‘“%‘f%@“ﬁgc% 40
powd ey pd@day(-tﬁyfdlﬁfracﬂiomaRD;RD)asmmemmmmmpoﬁnd: Onyarucairied
E was carried out. The diffraction pattern thereof is
owthoWpe difradtien pgtterpHbereahissiewnviag|® ofindlhe eprpraMEd gvas found

to drg%%ﬁo‘téﬂ%&%@e%bggg %63’?"%}‘ ks#klnéf s t1y52at\/va%% 000 cps.
[0070]
Example §

74.6 g of magnesium chloride hexahydrate and 57.3 g of aluminum sulfate 14
to 16 hydrate were dissolved in 200 mL of ion exchanged water, and while
maintaining this solution at 25°C the pH was adjusted to 13 with a solution of 37.1 g
of sodium carbonate and 120 g of sodium hydroxide dissolved in 1 L of ion
exchanged water. A precipitate was quickly formed, but stirring was continued for 1
hour while keeping the temperature at 25°C. Aging was then carried out at 98°C for
6 hours. After cooling, the precipitate was washed with ion exchanged water, thus
giving' a hydrotalcite compbund (hereinafter, called compound E). When an analysis |

was carried out on compound E, it was found to be Mgs 2Al,(OH)42.4C03-3.5H20.
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85.4 g of magnesi um chl ori de hexahydrate and 56.7 g of

al um numsul fate 14 to 16 hydrate were dissolved in

200 nmL of on exchanged water, and while maintaining
this solution at 25C the pH was adjusted to 13 with a
solution of 37.1 g of sodiumcarbonate and 120 g of

sodi um hydr oxi de dissolved in 1 L of ion exchanged
water. A precipitate was quickly formed, but stirring
was COBbivBEER- réypﬂlﬁﬂactlgﬁkbeWﬂnlegsdf&ﬁthr& dofifbound E was carried
tenperature at C. Aging was then carried out at 98C

olibr Thé diffraction ;#h‘tﬂ‘eﬁf thecmif ||sng10v¢nhﬁ MGESL] pTheat@nwmmd was found
washed with on exchan%ed wat er, thus giving
t%b@\feoa hydsptalsite oaplo @nd l(qwmulmtamwrat 2@z 112° a\@ﬁﬁdm%:ps
[@71 When an analysis was carried out on conpound F,

las found to be My4, 5A12( OH) 13C8 3. 5H20. A povvder

E%?a:"n? pgliffraction (XRD) neasurenment of conpound F was

carrred out. The diffraction pattern thereof is shown

i n FIg5.4 § of agnegim etideldavadxahgdrat arldosdIay @f aluminum sulfate 14
hydrotal cite peak, and the peak intensity at 20 = .
tq11652ydvat§> e (izgotved N0BOR]MiExeinioheechaBded wpterf and while

R ADE RGRLHOUALES CBF @IS BDGREd K1 S9N A SRR 471
o{)‘%%&.ﬁm @5&)0%%' g?({gqut % Qhé‘&.drﬂ @drc?k‘?&éJ Iis glv%ﬁ |r4( Ofl_t 'a? ion

was adj usted sol ution

esicHing8a waidr DOA pteiptatt wadq@ckdy foradd, Wt BwﬁhQWad &ontinued for 1
dissolved in 1 L of pure water. A precipitate was

hquii wikleykePpingdit: teperatuierati2aC wahtgingowas Hheedafried out hb@ﬁ C for
AR e AELo0PooBe AERDIEI 1Baeshed Bh L BHIARGSS YAEN thus
gﬁ/fngca Wdﬁ&%@lt@@&nw iR P LA dv&ﬁ'rﬁfoupé P‘gs Wha Qrggﬁaly&s

rotalcite er el na ter conmpoun

w@ caMViBeaduBon adtApIHIdT, asasdalird 8 e, sAB(OMRCD;-3.5H,0.
conpound, it was found to be My4.2A12( OH) 12. 4CC3
3 SH?opowd@d&m diftractign (KRD)rmeasusementRID)compayng Erwasw carried

ot 1Bt RTEAUPEGRteE BrGRh s oM FIO. 6T ReosARRAC S Tound
td R th%tQ@Y@;é@aH‘&H& meade%k‘irﬁer&‘ﬁg‘ét 2@8d qtgHe w@%%‘%oo cps.

intensity at 52 was 6 [ 0073 anple
[®72p3.8 g of magnesiumnitrate hexahydrate and 75.

of alum numnitrate
Example 7

134.6 g of magnesium nitrate hexahydrate and 93.8 g of aluminum nitrate
nonahydrate were dissolved in 200 mL of pure water, and while maintaining this
solution at 40°C the pH was adjusted to 10 with a solution of 37.1 g of sodium
carbonate and 120 g of sodium hydroxide dissolved in 1 L of pure water. A
precipitate was quickly formed, but stirring was continued for 1 hour while keeping
the temperature at 40°C. Aging was then carried out at 95°C for 24 hours. After
cooling, the precipitate was washed with pure water, thus giving a hydrotaicite
compound (hereinafter, called compound G). When an analysis was carried out on
this compound, it was found to be Mgas 2Al;(OH)12.4C03-3.5H,0.

A powder X-ray diffraction (XRD) measurement of this compound was carried
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nonahydrate were di ssolved in 200 nL of pure water,
and while maintaining this solution at 40C the pH was
adjusted to 13 with a solution of 73.1 g of sodi um
carbonate and 120 g of sodi um hydroxi de dissolved in 1
L of pure water. A precipitate was qui ckly formed,
but stirring was continued for 1 hour while keeping

oug TG b aRGST ANTER! 5 ShBHR Wa?w% e pREdoprP4FE R Loune

to%%@% Hl e%g‘f'?ﬁoeﬁe %P thzu%qibgﬁowée ghgg cps.

[ogm;]l yS|s was carried out on thls compound, it was
found to be My6AI 2( OH) 16CO8 4H2O. A powder X-ray
Exiinfidle 8cti on (XRD) neasurenent of this conpound vvas
carrled out. The diffraction pattern thereo

shown
in Files8d oﬁﬁ@gagﬁ%uﬂwatﬁdwwﬁﬁe 3 f0@ g aluminim nitate

of%ﬂg(%ta §/ Efeaggg}\é%ds?nng?ggﬁz?? Ex Q/%zf%rr]séﬁ%owﬁ\ le %Qaar'\tfalnmg this
SONRRNORL £0°0CthedSH VAR hAQ5EANL 013 @th SCANBMEGLET 9811 §&F sodium
present invention by m xing conpound A of Exanple 1

cabehate zAndc 20 wnoplsodipmahgdroXide (didoWEd- 2O L af rallne water A
|norgtan| c cation exchanger at a ratio by weig
precigita fmsqwc@(mﬁé bt St'GUWp‘M%ﬁweo'S'”\Nﬁé febi QPH@Wh'é%keerg
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cddlihG OtheURecpaRPRat SvdsHEd AitOpLR) v@?era‘ihdsn giveadni Ona/d rotalcite

cation exchanger at a ratio by weight of 7:3.

ccﬁmqnmd dheremaftzanplieal doniguaind dtymevihiealanhgréaiysisalvas caarned out on
onpound DHT-4A, manufactured by Kyowa 31 Cheni cal

thISer’UmOHQd dowas fouad te)ae Mgele( Ok s %S'rzﬁtlve conpound 1.

B R L

oﬁthl $hé> QIFRRUBA paRSmaRélebed Pidivn il IFeG dg f fTHRCEIMbupa@ iR Bund
thereof is shown in FIG 9. Conparative conpound 1

tovmese fadwydcbtaloitehpeedk, andihérreakintersiy peak= 118020 wah&,(H0Rs.
[Oio%]ensi ty at 20 = 11.52 was 8, 000 cps.

Example 9

'Compound |I' was obtained as the inorganic ion scavenger of the present
invention by mixing compound A of Example 1 and o-zirconium phosphate
(Zr(HPQ4)2-H,0) as an inorganic cation exchanger at a ratio by weight of 7:3.

[0075]
Example 10

'Compound J' was obtained as the inorganic ion scavenger of the present
invention by mixing compound A of Example 1 and H type NASICON zirconium
phosphate (HZr2(PQO,)3) as an inorganic cation exchanger at a ratio by weight of 7:3.
[0076]

Comparative Example 1

The commercial hydrotalcite compound DHT-4A, manufactured by Kyowa
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[0077] Conparative Exanple 2 The comrerci al

hydr otal cite conpound Kyoward 500, manufactured by

Kyowa Chem cal Industry Co., Ltd, was used as
conparative conpound 2. The chem cal formula thereof

s My6Al 2( OH) 16C03. 4H20. A powder X-ray diffraction

(XRD) neasurenent of this conpound was carried out.

The diffraction pattern thereof is shown in FIG 10.
CHeRsl #dusRy CONNAY NKasudiBSad BsHarheN@fpdund 1. The chemical
hydrotal cite peak, and the peak intensity at 20 =

farmue theaeof 1is 006 xAREOH | HTTRIMHLH nparmmidee XevegngbiffcBorT ERD)
commer ci al , hydrotal cite conmpound Kﬁovvard 1000

MERERENt PE IS OMPSHARAVaSh 678G PUY ndig tdifffaetion Pattern thesrof is

: ' ] cal
SR nE e & NG Aty CETRALS Swarfna RO TRV iR beak
afldl tHe pakiiRBnsity XRE) =B aspuiREB00/pst hi s conpound was
carried out. The diffraction pattern thereof is shown

[A077FI G 11. Conparative conpound 3 was found to have a
hydrotal cite peak, and the peak intensity at 20 =
Qﬁﬂ%@mgdcps. [0079] Conparative Exanple 4

134. nesi njtrate hex dr at d 93. of

ai uni WA EERD P RDG e oG L, 98 o Bedfy o
KPbwa (Uheﬁﬁé‘é?qm%v@&,e%td?%s Waldl & k6RPAftve tBBound 2. The

solution at 25C, "the pH of this solution was adj usted
chemitél formblaatheddofitis dvigedl,(G13),6COHHYO. s Ali pomaden Xoai adiffraction

and 120 g of sodi um hydroxi de dissolved in 1 L of ion
CBhaiegedrement of thigi oo nadad (wrsncEed it olhe giffragige pattern

f 6_h s.. ALt er,coolin .a precipitate S hed
1ot OBk iEa G epPeami® BpORAEH, 2, af BT Bove o
hykFoaRITE QUENE! dnbereEpakiihtBhsityCR b &0 1CEI AL hotecgsompound
4). When this conpound was analyzed, it was found to
[a0@8IVp4. 2A12( OH) 12. 4C03. 3. 5H20. Furthernore, a powder
X-ray diffraction (XRD) neasurenent of this conmpound
Copea | The diffraction pattern thereof is

showsng dm?rcfa%’-:qyd%?ﬂaﬁer %&hé&ﬂﬁd"ﬁgé’\}@% TodPSmbUHAGuES by
have a hydrotalci e peak, "an e pea

Kyowa Chemical Industry Co., Ltd, was used as comparative compound 3. The
chemical formula thereof is Mg, sAl,(OH)13C03:-3.5H,0. A powder X-ray diffraction
(XRD) measurement of this compound was carried out. The diffraction pattern
thereof is shown in FIG. 11. Comparative compound 3 was found to have a
hydrotalcite peak, and the peak intensity at 20 = 11.52° was 1,000 cps.

[0079]

Comparative Example 4

134.6 g of magnesium nitrate hexahydrate and 93.8 g of aluminum nitrate
nonahydrate were dissolved in 200 mL of ion exchanged water and, while keeping
this solution at 25°C, the pH of this solution was adjusted to 10 with a solution of 73.1
g of sodium carbonate and 120 g of sodium hydroxide dissolved in 1 L of ion
exéhanged water. Aging was then carried out at 205°C for 6 hours. After cooling,

a precipitate was washed with ion exchanged water, thus giving a hydrotalcite
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intensity at 20 = 11.52 was 10,000 cps. [0080]
Conparative Exanple 5 39.17 g of sodi um hydr oxi de
(NaOH content 96% and 11.16 g of sodium carbonate
(Na2CO3 content 99.7% were added to 1 L of water
while stirring, and this was heated to 40C.
Subsequently aqueous soI ution A prepared by addi ng

co%oﬁ% g%her% ans Chqaﬁ%é’ Eg tlx_ (%oga'rib%uicf ;{% V\M% hﬁsgg[ﬂgound
wéHar%'IW@&H%QHuﬁHWSe &/%%zﬂt&%%%?%?h 5H0 500 m of

distilled water so tha mol ar rati o becane
2. 0 Burtherimerd\H3/ powderd af-rayatdiffradtiec a(RD). rﬁéasmmnent of this

gradual ly poured into the above. The pH when t
CoperNthgvasncateied ogbnplihet diiragben pettern thefeghds §B‘?Wf\‘/vé& FIG. 12.

Crale, £, P gt (B TR o S el g pear

inteRSityR PP 1=ef Bsh° vhs21h GoPlps. Steari ¢ acid was added so as
to carry out a surface treatrrent reaction while

[0880]rring. A reaction suspension thus obtained was
filtered, vvashed with water, then dried at 70Cl and
C ound vmthasnall-snze sanple mll,

compdth s %ﬁ@ﬁ%@ﬁ?mﬁ%ﬁ%@? £ttt 9e¥eband 1136 g of sodium
oo ANaE OF Rhipt LR wEt B DT rof QR srfrand this

wasatidatettooilt C. Thebsdiqlientsye adusoupablugsmAtpheseed by addihgamn.28 g
in FIG 13. Conparative conpound 5 was found to have

of anagpasigmathioride (685@% anlNlgne3pdak of iahtneingmntoplaside 220.48% as

A g3y 2R geres wé&@ﬁéﬁaa.(gfnqﬁ?f[ﬁ%@‘ﬁﬁ%@@ﬁ 8t distid

wé“t@rn%c?fhtat %%Ag@f‘ Ahdard3tid bedin®b J SROGRIN agglﬂpﬁlof%l?qétmecame

carbonate (Na2CO3 content 99. 7% were ded to of
0.3®m tvexrs gﬁadualysbomrednugto &rd abbvd. e TheapHn@ghamdhe pouring in was
mai nt ai ni ng this at 40C an aqueous sol ution prepared

copipledertivag 198. 49 rgaetionrvsasgirhergasird erict @stempeisture #f 40°C to
o0 AT R PP S oyl e 3087, W K Rpteg, o7 o o
stégrlcra%ﬁg\ﬁé’é add&aigo W&ir%lﬁm QUrfa€€ tlerfert P84@BR while stirring.
1.46% to 500 mL of

A reactlon suspension thus obtained was filtered, washed with water, then dried at
70°C, and subsequently ground with a small-size sample mill, thus giving
comparative compound 5. When this compound was analyzed, it was found to be
Mg4Al(OH)12C03-3.5H,0.

Furthermore, a powder X-ray diffraction (XRD) measurement of this
compound was carried out. The diffraction pattern thereof is shown in FIG. 13.
Comparative compound 5 was found to have a hydrotalcite peak, and the peak
intensity at 26 = 11.52° was 3,000 cps.

[0081]

Comparative Example 6

36.34 g of reagent-grade sodium hydroxide (NaOH content 96%) and 9.90 g
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distilled water so that the My/ Al nolar ratio was 2.25
and the NH3(Al molar ratio was 0.14 was gradually
poured thereinto. The pH when the pouring in was
conpleted was 10.8. After a reaction was carried out
at the same tenperature for 1 hour while stirring, a
reaction was carried out at 90C for 18 hours; after
the reaction was conpleted 1.72 g of reagent-grade
o$ regenhicgrade Gosias amibkathtd (N4,€09,coatedt 89 30%)fveare added to 1 L of
treatnment reaction was carried out at the sane
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R O T
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R RS 1t wSnRRt B e P ROHRCcQy SR Rebne 1y
at Z%nhéﬂm'ig wa o%m%Pquas difaBRF3 kxReg! &eeayremeﬁi of this

properties of on scavenger Measur ement *of

coppourd was wafrdeowtr eahd higfraqtion i fatterrs thekeuf as aathe‘anoh FIG. 14.
conpound A was neasured by the 'nmethod for

Comparative compound 6 was found to have a hydrotalcite peak, and the peak
intensity at 26 = 11.52° was 2,300 cps.

[0082]

Comparative Example 7

Comparative compound 7 was obtained as a white fine powder in the same
manner as in Comparative Example 5 except that a reaction was carried out with
37.00 g of reagent-grade sodium hydroxide (NaOH content 96%) without adding
ammonium chloride, and the pH when pouring in was completed was 10.1. When
this compound was analyzed, it was found to be MgsAlx(OH)12C03-3.5H,0.

Furthermore, a powder X-ray diffraction (XRD) measurement of this
compound was carried out. The diffraction pattern thereof is shown in FIG. 15.

Comparative compound 7 was found to have a hydrotalcite peak, and the peak
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nmeasuring the specific surface area of powders
(solids) by gas adsorption' of JIS Z8830. The results
are shown in Table 1. Simlarly, conmpounds B, C, D, E,
F, G and H prepared in Exanples 2 to 8 and
conparative conpounds 1 to 7 prepared in Conparative
Exanples 1 to 7 were subjected to neasurenent of

) i f.inG _S G The results are al so shown in
'm%ﬁ%&egtf% —[JS{)%%] a%@%?%sﬁent of average secondary

[oggg)ti cl e size The secondary particle size of conpound
A obt ai ned above was neasured by a 'Mcrotrac Mr3ooo0

Basisghysitaf fropetieoof ipastavehgersi ze anal yzer manuf act ur ed

Mby Ni kki so Co., Ltd., and the average particle size
Oz AQ BEd f He SUERCe

glded are shown in Table 1.

T ERG bl SRREenar Compindia Ve Sosu e 81 e68d for
mBAERRG GFe is?e@ﬁ’é"’@@ﬁé’éei ¥Ba JPRWBLARS(sblidY bf Y& Sdsorption' of JIS

subj eCted to neasurenent of average sécondary particle
Z8830e. Thd ks ulteare showareTablsd. shown in Table 1 [ 0085]
Measurenment of average prinmary particle size

Fur t Bisviledly ecoraraynds il A .t i Gians daderased & Gxamples 2 to 8
conparative co unds .1l to 7,0btained.in_Co ratiwv
o SRoHeBeVE g OPURRy & 1 ettt Bo By GaMp sy to T vere
r : ' i ,
BB RS SRR B, oS R0, BB
Talso. in Table 1. [0086] Measurenent of chloride ion

exchange capacity 1.0 g of conpound A was placed in a
[08%8 nL pol yet hyl ene bottle, 50 mL of a 35 0.1 nol/L

IVIconcent ra i on_aqueous _sol ut ilon of hydrochloric acid
MGl e aVetdd e Bat Balle e bot 1 o vins

her j : i

Subseear e RaSOe T, ARy Pl Pl ot Wi fiasured
bypan 'Micretrad MTIDO0Da3ae difrddtion , paridohel siZeeacdiyzer i danwdactured by

concentration in the filtrate was nmeasured by ion
Niklis® @x ol a i, theraveragsl Rriide sizerwasratermiagddi Thedeasuls are

sh%w\ﬁaljnu‘?abqgt‘ﬁl neﬁr(rj\ilgyy, compounds B, C, D, E, F, G, and H prepared in

Examples 2 to 8 and comparative compounds 1 to 7 prepared in Comparative
Examples 1 to 7 were subjected to measurement of average secondary particle size.
The results are also shown in Table 1.

[0085]

Measurement of average primary particle size

Furthermore, compounds A to H obtained above and comparative
compounds 1 to 7 obtained in Comparative Examples 1 to 7 were subjected to
measurement of primary particle size using a 'JSM-6330F' scanning electron
microscope (JEOL). The results are given also in Table 1.

[0086]

Measurement of chloride ion exchange capacity

1.0 g of compound A was placed in a 100 mL polyethylene bottle, 50 mL of a

35



nmeasuring a chloride on concentration by carrying out
the sane operation without adding the hydrotalcite
compound, thus giving the chloride ion exchange

capacity (meglg). The results are given also in Table
2. Conpounds B, C, D, E, F, G H 1, and J prepared in
Exanples 2 to 10 and conparative conpounds 1 to 7
prepared in Conparative Exanples 1 to 7 were

Osli mollaconceniratmnetiuaoids sdiltoniod bydrochlenchcidhges charged thereinto,
%%bqﬂg é was determned. The results are also shown in

ottlF OUQ?] herp‘@HcaélM r 78D @r”&pﬁ@tadﬂ%l ag)ts AQ°C for 24 hours.

S?JB Stmg/bs%ﬁh’ihﬁ %ﬁll@%@p@%@f%n% lifgﬁlﬁ poBXs@Q %gmbrane filter,

aW&eSQMJF@@Uﬁ&?t sorRantetioR GNEXRE  fligkas dmlé@' Wf@ésur'eer”B?C ion
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ciNa21@@R1tdphy. rrNIhNaleﬁ]&-ideiqorewameswhsjtdmded:Ibwa r\mtte. olitabed by
nJm n Sup Ere_ssor: ASf2S-1 (recycle node) Chloride ion
MRASUTHYaR GPIOHJE iRTe FORCRBI iR %?agrymamttth@ﬁén@i QReration without

. Measur ene ur t
?@ﬁ@%kg SR GRITECRUs B BB InGioe oMo faey pscny
OUNHe fe RS aRd ﬁ@&galk@mal'asznt seal abl e _
po ytetrafl uoroethyl ene pressure-resistant container,
50 mCapfipdunds Bxchzm@eﬁ, @Gate, andas pfepatdaen Exdoelds 2 to 10 and
thereto, and the container was seal ed and treated at
cappRTative compoynsisr & to A pepacesoini ﬁgmpmtlge $xpmplesnt dag were

b filt
s St S PRt PPanye hPant (Bl RS CBipainéS. e
realkPsledfsd SHowranGepkat i ons of the filtrate were
measured by ion chronatography (nitrate ion and

[O6BTJori de ion were 36 neasured in addition to sulfate
ion under t he anaIyS|s condi tions given above.
QAL maiagraphnanalysisgenditions j ed out by the same net hod).

W T T Y by 1 CP
saﬂsbﬁat.ﬁglamrmﬁabnw@A@@Bba(hfaﬁdfaemréww pRINEX)Y the sum

of the neasurenent values by 10 was defi ned as the
Gaadupotunut: 1orotacAG44p6CI (maeefacfﬁimi yeBIONEX)s gi ven in

Tabl ? 2. .
Eluent: 1.8 mM Na,CO3/1.7 mM NaHCO; aqueous solution

Flow rate: 1.5 mL/min
Suppressor: ASRS-I (recycle mode)

Chloride ion was measured under the analysis conditions given above.
[0088]

Measurement of amount of impurity ions leaching out (amount of ionic impurities)

50 g of compound A was placed in a 100 mL sealable
polytetrafluoroethylene pressure-resistant container, 50 mL of ion exchanged water
was further added thereto, and the container was sealed and treated at 125°C for 20
hours. After cooling, this solution was filtered using a membrane filter having a pore
size of 0.1 ym, and the sulfate ion, nitrate ion, and chloride ion concentrations of the

filtrate were measured by ion chromatography (nitrate ion and chloride ion were
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Simlarly, conpounds B, C, D, E, F, G H I, and J
prepared in Exanples 2 to 10 and conparative
conmpounds 1 to 7 prepared in Conparative Exanples | to
7 were subjected to neasurenent of the anount of
impurity ions |eaching out. The results are also
shown in Table 2. [0089] Measurenent of electrical

conducti vity of su natant 5.0 g_of hydrot. e
m absr%%cﬁﬁa aﬂ\d&llgg tBl%L@fg jon 5nqledot%mar§aé)éﬁl%6pgél%ncs Eﬁen above.
MEYEREA IR MRE HIRNBUPE L BRUSSné RRIISSANT FGRFAbREKodium
50 nL of 1on exchanged wat'er was further added
ioth laad ehagnesiuech toheconoattaitines invte fieatt ecbramiedsueslt ydIGR. The
125C for 20 hours. After cooling, this solution was
numerical etluei sbiained ayempitinliegfthe sem ofa0e Mieagurssrant vaiuge by 10
of Q.1 pm, and the_electrical caonductivity (. of
wisietinp BF peEoinpid O @ainalr e ahs BSYle stertRIaREs,
Tabl ;.2 i M C ogn C, E
and ? '”S"raé' ’a@gkﬁuhugéggpég’ Iglsctag~1 ’ Ilgnggg%pg%daﬁa%@?g\es 2to
10c anp eom@sralivé @omppureidar &sl 7i pregarspan @onveardikanplagplcs 1 do 7
7 were subjected to neasurenent of electrical
weye radibisctedi toymedsuréraenugidhe ammnnt ofTimpurityelons deaching att.solhe
%gown [ T%bl e 2 %qu 0] 37 Table 1 XRD BET Primary
reglisHaAISy sShewan f#R18Asi ty specific particle size
[Oﬁggticle size (cps) surface area (nm {un} ni
alnpl e 1 6,500 32 120 0 18 Exanple 2 6200 40 80 0.15
MEcugrhént3ofoel88iflcdl dond68livily 09 subx@eRhe 4 5, 000 45 70

0.1 Exanple 5 4,000 58 55 0.09
- - - - 5.0 g- of -hydrotalcite. .compound. -A -was- placed in a 100 mL sealable

was further added thérefo, and the ¢ontainer was sealed and treated at 125°C for 20
hours. After cooling, this solution was filtered using a membrane filter having a pore
size of 0.1 ym, and the electrical conductivity (uS/cm) of the filtrate were measured.
The result is given in Table 2.

Similarly, compounds B, C, D, E, F, G, H, |, and J prepared in Examples 2 to
10 and comparative compounds 1 to 7 prepared in Comparative Examples 1 to 7
were subjected to measurement of electrical conductivity of the supernatant. The
results are also shown in Table 2.

[0090]
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Exanpl e 6 4500

7 6,100 40 80 0 12

42 75 0.1

Conp.

(Table 1]. . . . ... ... Conp. Ex. 3 1,000
72 50 26 Canmp. Ex. 4 10,/000 gepY0 0.9 -
-------------- --- XRD - - - -|- - Primary Secondary
553, 000 40 TBTAFY g | FeTGesze | G0 e
Conp. Ex. 62300( gy oot D)
TabEEBIRT o1 1 o BBl metls L ohl? exoonge P8ai b 018
[ nplaxamg,leéonduct i w200 96 anouldt (ppm) cdifacity 0.15
(rreg{ag%plégS/ cm %ﬁpl e[l 3.235<100 120 ¢ 0.09
Example 4 5,000 45 70 0.1
Example 5 4,000 58 55 0.09
Example 6 4,500 42 75 0.1
Example 7 6,100 40 80 0.12
Example 8 5,000 37 90 0.1
Comp. Ex. 1 8,000 13 400 0.6
Comp. Ex. 2 ~ 1,000 - 110 30 16 |
Comp. Ex. 3 1,000 72 50 26
Comp. Ex. 4 10,000 5 900 0.9
Comp. Ex. 5 3,000 40 90 0.12
Comp. Ex. 6 2,300 55 60 7.1
Comp. Ex. 7 3,000 42 85 0.11
[0091]
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R - ---E-------- Exanple 2 3.2
<100 140 . _ ...... oy T ot
e N
T e e e e Exanpl e 3
2.0 <100 170 ".._ ----------- Exanple 4 2.5 320 190
Teble2]  kyappie—5—2-6-300—100—Exanphe—6—
1........ __ | CHorsleion .| ., . . 310 Electrical
............ . .. exchange. . .| .. .m.?.u.”.y. - | . .conductivity
"""""" - capacity &P € gmaurg (BRIY) 2po (uS/cm)
Examplet. [ ... 32, [ . <0 [0
Example2- -} - -+ - - 32k <100 N R M- ----T -
———————————— —Exanpte 6336020 :xan;(J)i e 9p.1
<1lpxanele 3 2.0 <100 17
. .Example 4. . .| ... .. 25. ... L. ... 320. . .. ..o 190. . . ..
Example’ [T 26070 [T 300 ook o 4905 4 Jhoo
8O0Exddapte6 Ex| 1 2.25300 350 --310-----t----- 190- Conp.
EX'::?,X%“&?%QS? O580 2_§Jorrp. 3 o2 1000 620 20@or‘rp EX .
--Example8- . | . ... 26 - --f---- 330----- --- -200-.
TTExampleg "t 21 ~TTTroToT z100 ~ - 60
_Example 10 Zhnp- Ext s, ., =100 i
- Comp. Extt--f----- 22---""r-°- - 300----- --- 350"
v 00 N ooU COIT ) .
_Comp. Exc 20 [ 1108 T T 80001 | Ex 3 400
3T@mp. Ex. 3 0.2 1000 620
Comp. Ex. 4 3.1 <100 100
Comp. Ex. 5 3.4 380 350
Comp. Ex. 6 3.1 500 450
Comp. Ex. 7 3.3 400 370
[0092]
Example 11

Test for corrosion of aluminum wiring

Preparation of sample

72 parts by weight of a bisphenol epoxy resin (EPICOAT 828: epoxy
equivalent weight 190, Japan Epoxy Resins), 28 parts by weight of an amine-based
curing agent (KAYAHARD AA: molecular weight 252, Nippon Kayaku Co., Ltd.), 100
parts by weight of fused silica, 1 part by weight of an epoxy-based silane coupling
agent (KBM-403, Shin-Etsu Chemical Co., Ltd.), and 0.25 parts by weight of

compound A were combined and mixed using a three roll mill.

further subjected to vacuum degassing at 35°C for 1 hour.

The resin thus mixed was applied onto two lines of aluminum wiring printed
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[0092] Exanple 11 Test for corrosion of alum num

wring Preparation of sanple 72 parts by weight of a

bi sphenol epoxy resin (EPI COAT 828: epoxy equival ent

wei ght 190, Japan Epoxy Resins), 28 parts by wei ght of

an am ne-based curing agent (KAYAHARD AA: nol ecul ar

wei ght 252, Ni ppon Kayaku Co., Ltd.), 100 parts by

wei ght of fused silica, 1 part by weight of an
oaoyinsdsised (Iielvadte 20qup| doating tisknéss KBSuA) Benghhi, 000Ena) line
Chem cal Co., Ltd.), and 0.25 parts by weight of
geboimdenisingee abeis kd bt atbicknese @f dsnmgand euredat 1297, thus
m. | | Y This m xture tgaAi further subjected to vacuum
YAPEYHY L MBEEAMBE 2 hour. The resin thus ni xed was
[@dy@li ed onto two lines of alumnumwring printed 39

on gl ass sheet (line wdth 20 pm coating thickness
Tesflfor porodi@ngt h 1,000 mm line gap 20 pm resistance
about 9 W at a thickness of 1 mm and cured at 120C,

t hus Th epaxy-cabediatiminwinvirng sampe & thus pepasH wapssbjected to

for corrosion T oxy- coated al um numw ring sanpl e
nERtge oy it RET e ctuimet e 20dche ARUBRE were as
ibipsk (PCT). The equipnent used and the conditions were
as follows. Equipnment used: EHS-211M ESPEC CORP.
Eb@pmen® 0skd: iERITS21 M ESPRECOSP0 RH (5%  Appl i ed

vol tage: 20V, Time: 60 hours The resistance of
Teeis¢anditiens| 180t¢ ¢ @EC B RIUEEW)ri ng was neasured, and
an. eval uat] was made based on the percentage change
Aipﬁ"‘?(g‘é,‘??@gﬁré@g)?between that before and that after the
Tang:'GOTﬁbSJr?egr ee of corrosion of alum numwring was
exam ne romthe reverse side using a m croscope. The

resul Tise RIsRtHIBOWN pbéitive lé8dtRDIS.aluminum wiring was measured, and an

evaluation was made based on the percentage change in resistance between that
before and that after the PCT. The degree of corrosion of aluminum wiring was
examined from the reverse side using a microscope. The results are shown in
Table 3.
[0094]
Example 12

A PCT was carried out for aluminum wiring sample B prepared by repeating
the same procedure as in Example 11 except that compound B was used instead of
compound A. The results are shown in Table 3.
[0095]
Example 13

A PCT was carried out for aluminum wiring sample C prepared by repeating
the same procedure as in Example 11 except that compound C was used instead of
compound A. The results are shown in Table 3.

[0096]
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[0094] Exanple 12 A PCT was carried out for alum num
Wi ring sanple B prepared by repeating the sane
procedure as in Exanple 11 except that conmpound B was
used instead of conmpound A. The results are shown in
Table 3. [0095] Exanple 13 A PCT was carried out for
alum numw ring sanple C prepared by repeating the

E - ppocedure as in Exanple 11 except that conpound C
‘\%ﬁmd i nstead of conpound A. The results are shown

i n TAPET Has[ARRE] ot Gori@hBLe Wifind\sEaplevmprépardd Bdrepdbting
for alum numw ring sanple D prepared by repeating
the Isemeanrecqsiuo asl il Exansplé 111 ExeendItieat Lomprurg D warmused instead of
conpound D was used instead of _ conpound A. The
CHRANE & arTBe seroltR arshrym B TaPle[Hoo7]  Exanple 15 A PCT
[Oé@ﬁ carried out for alum numw ring sanple E prepared
y ‘repeating the sane procedure as in Exanple 11
E

__,%ﬁ:%ﬁt hat conmpound E was used instead of conpound
. e results are shown in Table 3. [0098] Exanple

16 AAHZIT wess caaied @d faudlurhioumalvining samplei E iprepasechipy eepating
prepared by repeating the sane procedure as in
thessamg| Riogedugs: aw jit Examaple dddyeenidh#t cRapoysd & Wasveeddngiead of

d h [ .
cBSRRBHA 1 s RS R IaBBH " or 2l um num wi i ng

[oggg]pl e G prepared by repeating the same procedure as
i n 'Exanpl e 11 except that conmpound G was used i nstead

Exaimple 16

A PCT was carried out for aluminum wiring sample F prepared by repeating
the same procedure as in Example 11 except that compound F was used instead of
compound A. The results are shown in Table 3.

[0099]
Example 17

A PCT was carried out for aluminum wiring sample G prepared by repeating
the same procedure as in Example 11 except that compound G was used instead of
compound A. The results are shown in Table 3.

[0100]
Example 18

A PCT was carried out for aluminum wiring sample H prepared by repeating
the same procedure as in Example 11 except that compound H was used instead of
compound A. The results are shown in Table 3.

[0101]
Example 19

A PCT was carried out for aluminum wiring sample | prepared by repeating

the same procedure as in Example 11 except that compound | was used instead of

compound A. The results are shown in Table 3.
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compound A. The results are shown in Table 3. [0100]
Exanple 18 A PCT was carried out for alum numwring
sanpl e H prepared by repeating the sanme procedure as

in Exanpl e 11 except that conmpound H was used i nstead

of conmpound A. The results are shown in Table 3.

[0101] Exanple 19 A PCT was carried out for alum num

Wi ring sanple | prepared by repeating the sane
[Alpgpedure as in Exanple 11 except that compound | was
used instead of conmpound A. The results are shown in
Exabe 2. 41 [0102] Exanple 20 A PCT was carried out

for alum numw ring sanple J prepared by repeating )

t he dafETpwasceailied oulsior Alumiim WYINgIsagRie ptPrenssgd by repeating
conpound J was us instead of. . .c ound A The ..
o BrosPRtE o\ AR ED] o Pt BROI MDA fed instead of
oG BERICAS theteluitne CREAA Rty af or comparative
alumnumwring sanple 1 prepared by repeating the
[B1@8E procedure as in Exanple 11 except that

conparative conpound 1 was used instead of conpound
Camparative &xample &re shown in Table 3. [0104]

Co [ Ex le 9 A PCT i ed t f
compat RETERS I GH 6T FITIEREaRPamS Bt e sa el 1 prepared

b\% ﬁr%?@%ﬂ 9 %aﬁ@@@%ﬁ&é&% g%é gn %@i@|%m5%£ gjm%t;( e&Rparative

offparati ve sed in

c6apHHdTwAes uddiEinstesd bt condyoring RPOWThe Reslitb bre shown[iDTabIE 3.
Conparative Exanple 10 A PCT was carried out for

[MOAbar ative al um num wi ri ng sanpl e 3 prepared

Comparative Example 9

A PCT was carried out for comparative aluminum wiring sample 2 prepared
by repeating the same procedure as in Example 11 except that comparative
compound 2 was used instead of compound A. The results are shown in Table 3.
[0105]

Comparative Example 10

A PCT was carried out for comparative aluminum wiring sample 3 prepared
by repeating the same procedure as in Example 11 except that comparative
compound 3 was used instead of compound A. The results are shown in Table 3.
[0106]

Comparative Example 11

A PCT was carried out for comparative aluminum wiring sample 4 prepared
by repeating the same procedure as in Example 11 except that comparative
compound 4 was used instead of compound A. The results are shown in Table 3.
[0107]

Comparative Example 12

A PCT was carried out for comparative aluminum wiring sample 0 prepared

by repeating the same procedure as in Example 11 except that no hydrotalcite
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by repeating the sanme procedure as in Exanple 11
except that conparative conpound 3 was used i nstead
of conpound A. The results are shown in Table 3.

[ 0106] Conparative Exanple 11 A PCT was carried out
for conparative alum numw ring sanple 4 prepared by
repeating the sane procedure as in Exanple 11 except

that conparative ound 4 wa ed i nstead of
coem%a@waSAsedrheThee@ n@@f%ﬁ%o%@ﬁ?ﬁ% Table 3. [0107]
[ﬁgﬂgaratlve Exanple 12 A PCT was carried out for

arative alumnumwring sanple 0O prepared by

CdepaatiidExdnfifle @M procedure as in Exanple 11 except

that no hydrotalcite 42 conpound was used. The

r esuAtRCBmasdaoed out fmaannma@atlve[a)qroa}mmwpmsampkeé prepared

Exanple 13 A PCT was carried qut for conparati

bYaIf‘ERﬁaﬁDQn e r $3H0E JUPGRINTS a5r B &@aPleny 1 eXfER |t"r‘ﬂj ?%parat've
sane rocedur 1 t
co&ﬂ%lg gtv?' useg 6%30 lﬁ%%@%&gbﬁduke d%tﬁ% It ég%gr%fshown in Tab e 3.
[ofpgjThe results are shown in Table 3. [0109]
Corrpar ative Exanple 14 A PCT was carried out for
Ceornparatiad Exeengle ddi num Wi ring sanple 6 prepared by
repeati ng the sane procedure as in Exanple 11 except
t hat Aclafﬁ-‘gacfaatqe\vr@d @Srfﬂfo%ﬂﬁﬁp%a%alﬁ@@&m Wsing gmpte 6 prepared

The results are.shown [
bvw%%ef? 50 0r falfngraterh o Bscr FRemely ogGal tay BomParative
B Rt IURE AT WoRIpRENnS ATTPITRe feRits BRY hdwnlhy Table 3.
repeatl ng the sane procedure as in Exanple 11 except

[0t @]t conparative conpound 7 was used instead of

conpound_A. The results are shown in Table 3. [0111]
Cagparative Example 15

A PCT was carried out for comparative aluminum wiring sample 7 prepared
by repeating the same procedure as in Example 11 except that comparative
compound 7 was used instead of compound A. The results are shown in Table 3.

[0111]
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tabl e 3 Percentage change in Corrosion state of
al um num positive electrode wiring (mcroscope)

resi stance (to}

P

Exam | e

11 0.6 Slightly corroded Examle 12 0.4 Corrosi on not

mqs@g]ved Exanpl e 13 0.4 Corrosion not observed

________ Percerﬁnge cl'@r@egl i g htq:cg;rocs&nrs&\}gaf aluminum

Exanpl e 15 0.6 Cor r pssitive slottiaabscr ed ” ENHHHITCSE B
Corrosion not obser vegkistance (%)- - - - -
Bampledi 08 Loy Slightygegoded
cor rlogngpte 12-- -|-------- 0.4..:: Exanpl eCb&odiof nGmbeerved
cor r@éWe 13 04 Corrosion not observed
... Example 14 0.9 Slightly corroded

Example 5 - - ofree e - - QB - - - - - - - - Corrosion-petobserved
_ . Example JG‘.‘E“ f- C-_ 2007 Exampl e |20 é%ﬁgégérf‘ﬁgsqbéﬁwed
not E)J@Weyﬂd CC”D- Ex- 802,0 Large anoungord corrosion
CorTost o ple PP B o PP I —— S6me corrosion

. .Example 19 . ........04.... Conp. ExrroSlommot@bsarved
gLL“CéQampqéjfgt 0 ¢ OrT 051 ONo.4r -~~~ =~ 1 -~ Cofrosion ot observed
--- Comp Ex. 8 _______ S Large amount of corrosion
TTTComp.EXT9T T Tttt o~ TTTTT Open circuit due to corrosion
11 4omPgEX-dfgl y [corr oded ® Conp. Ex. P@enmfmﬁedppemwon
duecémpcex.rasi on 4.0 Strongly corroded

Comp. Ex. 12 00 Open circuit due to corrosion

Comp. Ex. 13 1.5 Large amount of corrosion

Comp. Ex. 14 22 Large amount of corrosion

Comp. Ex. 15 1.6 Large amount of corrosion

[0112]

When the percentage change in resistance exceeded 10%, most of the

samples were open circuit.

Compared with Examples 11 to 16,

in which the

precipitate formation temperature was 25°C, in Examples 17 and 18 employing

compounds G and H, which were produced with a precursor precipitate formation

temperature of 40°C, since the percentage change in resistance was slightly larger

and there was slight corrosion, they were relatively inferior but within the scope of

being applicable in practice.

In Examples 19 and 20, which employed a cation

exchanger in combination, the percentage change in resistance was smaller than in

the case where a hydfotalcite was used on its own, and they were excellent.

[0113]
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_____ ---- -- -- --- Conp. Ex- 13 1.5 Large anount of

corrosion . .
T Conp.  Ex
14 2.2 Large anount of corrosion -------- -------
--------------------------------------- Conmp EXx.
15 1.6 Large anmount of corrosion [0112] Wen the

age change in resistance exceeded 10% nost of
the idx§ Yedin (HRM i A\l AR 2802,
11 STPARE TR AREEIAERA g dbon GRERR Rt A
AdaBnpaatell Btdvyess 2P EpoiyvebinasPlpags b7 batyibha Byl eyiyeidyl ethgr as a
conpounds G and H, which were produced with a .
repetive udilgent, B0 @eitpiof an epbyy/aminecgdditicarpedust yeroxyRmitrcadduct)
since the percent ha n resistance was sl.ightl
(ProsHgieramS: IOV ERCHAGT 281 MY KASPt GRIPBIRIODHES 3,y g 2gert,
re [ - af er . it : . + N
oo ApeA SRk Mo S 3Rt B0 pors o
tale 8R! QY fdrganicfilleP8 pans bRAGSHthetic @SdTid, S ipans of Beed pigment,
percentage change in resistance was smaller than in
andh2 peats eofwtenmouad Wy dvese ahized eandhisheuselitl particles vaia  dispegsed

t hey were excel | ent. éOllS 44 Exanple 21 60 parts of
unfopply JhERspSIMUEIRY RYNTe é?'hml"pth&a@e'ﬂn 20X, 1E§ 11y Fergposition as
w8 Rors 3L e, o ool ARG (85 Uhiedls o
evaldatl8Min tefAs RAIsEIa86n AliabiRg X redd-Remdg Préperties) E:Oéiltf?gtzslhape,

(epoxyl am ne adduct) (product nane: Novacure HX-3
adhsaion, Ko aelliGyrtpoe, adridothe @waluationr iengltsagrengivert in Jabte éfwith
an organically nodified bentonite as a
respck &t e MAIN RPN AJRHEOMRPIYMY ts of talc as an
Oilp‘ﬁrgani c filler, 8 parts of a synthetic zeolite, 0.5
arts of a red pignment, and 3 parts of conpound A
Ew%@xed, and the solid particles were dispersed
uniformy in the resin using a three roll mll, thus
gi vi AQ epaxeresiycomisiion wap eserarethindbe same atHesi yeinfiyemple

surface mpunti ng. The co sition thus prepared was
2 P, MR 1 PPl AOTGRIT & S 2075 (BT b compound A
EJaZ;Ldti%n 'vJa'sto\érrgdtUw‘F ﬁ'pthfa QLN WRariePBE F]rt Efa?nﬁalé 94t AR0the PéR s are
adhesion, and gelling tinme, and the evaluation results
givdrinJiap@y4.i n Table 4 with
[0115]

Comparative Example 16

An epoxy resin composition was prepared in the same manner as in Example
21 except that no hydrotalcite compound was added. Evaluation was carried out in
the same manner as in Example 21, and the results are given in Table 4.
[0116]

Insulation reliability

Surface insulation resistance was measured in accordance with JIS-Z-3197
for cured materials of the epoxy resin compositions prepared in Examples 21 and 22

and Comparative Example 16.
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respect to the main conponents of the conposition.

[0114] Exanple 22 An epoxy resin conposition was
prepared in the sane manner as in Exanple 21 except

that 3 parts of conpound | was added instead of

compound A. Evaluation was carried out in the sane
manner as in Exanple 21, and the results are given in
Table 4. [0115] Conparative Exanple 16 An epoxy resin
CONPOHidt i@ tyas|l porapa3hgskd subshate SAECOARIANGth A8 cbfposition by
Exanple 21 except that no hydrotal cite conpound was
aggaRan. prinviap ragtherh atva soating thistinesst ofi 10 toh0sigmeanthawing was

cqfief oLty Al st [ dbt 4B Tty B Irueienagysanisn of the
JBESHSS SBANETIEBRUREA v ABSANEETERA o SiefarS48Te A

fer
or cured materi a € epoxy resi npositi o

Shbsgeatl, ithis BxibdtiRte®ad boirgddin Avaterdoel2 GenieaindtdivRed to stand at
Exanpl e 16. 45 That is, a type Il conb-shaped

28ifband 80k RHSor daperl and tihe inselatiomrasistaricorwasyremgaswed dvalue
rinting method at a coating thickness of 100 to 150
BSmT% AAOR JaRdRade A TPY out by heating at 150C for

. g The,yd nsul ation resistance of the untreated
géﬁ%??%@e‘?%bs obt ai ned was neasured using a

@ epaohehgs <(vdlase A). Subsequently, this substrate
was boiled in water for 2 hours and all owed to stand

‘pabr' f@3C° arfdB 60WbeRIdstitrare givearin Tablel 4t he i nsul ati on
resi stance was reneasured (value B). This eval uation
[Wd €] nade as fol I ows: ‘good' for A/B <_ 102, 'fair for

gTed Geglfly 10, oo, (o7 109 SNB Me

pr opezdatiag tests were carried out on a glass epoxy substrate (FR-4), on the
entire surface of which a solder resist had been printed and cured, using a dispenser
with epoxy resin compositions prepared in Examples 17 and 18 and Comparative
Example 16 at 0.15 mg per point at a coating speed of 50 msec per point
continuously for 1,000 points; when even one mark due to thread-forming properties
was observed on the substrate it was defined as 'poor', and when there were none it
was defined as 'good'.
[0118]
Coating shape

The shape of the epoxy resin composition used for coating in evaluation of

the thread-forming properties above was a cone shape, and a diameter D of the
bottom face of this cone and a height H of the cone were examined and measured
using a microscope. When the ratio H/D of height to diameter was
0.5 or less, it was defined as 'poor’,
when in the range of 0.5 to 1.5, it was defined as 'good’, and
when 1.5 or gfeater, it was defined as 'fair'. |

[0119]
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Coating tests were carried out on a glass epoxy

substrate (FR-4), on the entire surface of which a

sol der resist had been printed and cured, using a

di spenser w th epoxy resin conpositions prepared in

Exanpl es 17 and 18 and Conparative Exanple 16 at 0.15

ng per point at a coating speed of 50 nmsec per point

ontinuously for 1,000 points; when even one mark due
£§h$¥¥ﬁead form ng properties was observed on the

SUDSHH 84 fedidtoM@ipsifbleN&dhedsd tPaYlass eﬁ%ﬂy Whsdiratd) @nethe entire

were none it was defined as'good . [0118] Coat i ng
susfaapef Whizhshegideroésisthedepmayprinéesi ancbcmpmsn theosanus g@nner as

for coating in evaluation of the thread-formn
fOpevﬁi@attoné% %abaﬂr@rmﬁ@ REORRSHRS, SR e fogﬁ?dreawéqdaﬁ%@ offigngrchip

ottom.face of cone

h
e eaiires Badeneie | By J8F i i Dby A fffosivons
pr)%gr‘édt H%xéfﬁ le! 1'7" Qioof 8 BRY %&%tgb%We Y@ Svekh gppﬂired at 0.3

l'ess, it efined as 'poor', when in the range of
mg pérbhipbn&cuneti byarathed inreecbves atgﬁ\@fﬂf for amdn. when 1.5 or
greater, it was defined as 'fair'. [0119] 46 Adhesion
[0220)5 resistor chips were adhered to a gl ass epoxy
GS@bSErate on the entire surface of which a sol der
€had been printed and cured, in the same manner
as Vi rit,i
o 20 DL RN YDl B R RRIRR h ESmgRACT an
1818hd Coppakaile [Bxbnp@at@@erelingited 6n atHog piaoatly15086] and the time
conpositions prepared in Exanples 17 and 18 and
(selo)mtnheat for ethExdavp| state stondiseregasl frdi gglling.  beycqsepleted was
ﬂP nd cured by heating in an oven at 150C for 3
®f.0120] Geliing time 0.3 0.05 g of the epoxy
mggﬂgn conpositions prepared in Exanples 17 and 18 and
arative Exanple 16 were heated on a hot plate at

TabR@] and the time (see) taken for the flow state to
AR Hon8flE oHE aildidr eEggrmeeztfd "Example22 | Comp. Ex. 16
results
Bisphenol A epoxy resin 60 60 60
Reactive diluent 30 30 30
Epoxy/amine adduct 20 20 20
Organically modified bentonite 1 1 1
Talc 30 30 30
Synthetic zeolite 8 8 8
Red pigment 0.5 0.5 0.5
Compound A 3 - -
Compound | - 3 -
Insulation reliability Good Good Poor
Thread-forming properties Good Good Good
Coating shape Good Good Good
Adhesion (kg) 45 4.5 4.1
Gelling time (sec.) 60 60 60

[0122]
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nmeasured. [0121] Table 4, Miin conponents and
eval uati on Exanple 21 Exanple 22 Conp. Ex. 16 results
Ri sphenol A epoxy resin 60 60 60

PYENPR AN §1RE §PPWe d 1BRRIEHPAPLITPIENE! A epgy resig fpragud Game:
Araldite "AER-2502," Asahi "Ciba "C4.; "Ltd.) as an epoxy resin, 40 parts of an

epoxy/amine .adduct (product name: Novdcure HX-3724 -Asahi Kasei Sofpogdtion) as
zeolite 8 8 8 ----------- oo
a-curing -agent, 80-parts-of_titanium -oxide- (prodact name: Tipaque R-630, Ishihara

Angy K3 i_s_é:i:.:és:é_i_ér:_5_6érfs_6_c_o_"6i_é_s_iica roduct ngme: Aerosil R-
ngyqKaisha Lid) as afil f colloidal |Re(%cl%'_8.”eq:m Ososil R

974, Nippor Asigel Tur, 114, ahd 3 &M%ﬂﬁﬂp&uﬁ? A\viere hieatad 16 40°C and

------ Co I'nsulation relra t
nfa@l in a Dalton e Byl sfirBhgiferB MM eSubssqguerif tree doIGeMlithg was

Coat i ng shape Good Good Good
carried -out five times,-it was confirmed that-the particle size of the contents was no
greater than 5 pm using a grind gauge, and 1.5 parts of a silica spacer having a
particle size of 5 ym was added and dispersed uniformly, thus giving a composition
as a liquid crystal sealing material.

The liquid crystal sealing material composition obtained here was printed by
screen printing on a seal portion of an ITO (transparent electrode)-equipped glass
substrate, leaving a liquid crystal encapsulation opening. Subsequently, preliminary
drying and fusion to the substrate were carried out by heating to 80°C and holding for
3 min, and it was then returned to room temperature. Subsequently, it was
superimposed on a counter electrode side glass substrate and compressed by a
thermal press heated at 130°C for 10 min, thus curing the liquid crystal sealing
material composition. After the empty panel thus obtained was evacuated, liquid
crystal (ZL11636, Merck) was injected, the encapsulation opening was sealed by a
sealing material, and curing was carried out, thus giving a liquid crystal panel.

This liquid crystal panel was evaluated in terms of liquid crystal alignment
and memory properties (proportion of transmitted light intensity that can be retained
over time relative to the intensity immediately after application of a pulse voltage; this
decreases in the presence of impurities). The liquid crystal alignment was evaluated
visually by the width of a black band occurring in the vicinity of the sealing material

when the liquid crystal panel was heated to 80°C without application of voltage and
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Adhesion (kg) 4 5 4.5 4,1 Gelling tinme (sec.) 60
60 60 [0122] 47 Exanple 23 Aliquid crystal sealing

mat eri al conposition was prepared using the

fornul ati on and steps below. 100 parts of a bisphenol

A epoxy resin (product name: Araldite AER- 2502, Asahi

G ba Co., Ltdazj af an egoxy resin, 40 parts of 3$n
epox m ne adduct. (praodu nane. Navacur - .
BT R Eblabrnp i aumed T Rl ST Migdhen & wes

deétinel a3y dMudth HevdPd. 98! ¢ tmA d Was ddripad's8 'fRrba when it was 1
i shi hara $Sangyo Kaisha Ltd.) as a filler, 5 parts of

maobi giedtdr itswhs defifgdrasd'podr'. nale: maiarasidonBrts Bnd, thélieuploation
Aerosil Co., Ltd.), and 3 parts of conpound A were
reRelta fetieach linod cvidal seplinadmaterial qompostompiegivasyind@plerd-ng
f 30 mn. Subsequently, three roll mlling was
[Oggélri ed out five times, it was confirned that the
ERghiLehe size of the contents was no greater than 5
‘p‘m“s_s_ﬁu ng a grind gauge, and 1.5 parts of a silica
Spacey lif\ayidigstal sq¥ling imhterisl eempdsitonpwaygsepatdedn ahd same
di spersed uniformy, thus giving a conposition as a
menrgrias for hetcamposition alExamle 28 lexcamiéhatSpsng of compaund | was

o B SRR Bl S GRS HEbd s
in(ExafpRP2S %’ﬂh il %%Bﬁsoé?r@é?w%ﬂ% RRGd 9!l ass  substrate,
I'eaving d Trquid crystal encapsul ati on openi ng.

[o$dpsequent |y, prelimnary drying and fusion to the
substrate were carried out by heating to 80C and

C & mpi8 1 n, and it was then returned to room
te rature. Subsequently, it was .. superinposed .on, a
oun el eyt seanganaietal Catints i Bo5 RBCARS Bad gsame

mgﬁ?%nag {ﬂﬁgﬂ?: c&ﬁfp&%@?@?ﬁlgﬁg@? %ﬁg&cr%gtr thiaf CFT?.‘nBourﬁd1 WSwas not

terira
addBpoEvaiuation whd esrribd eueithy spaeahariity asobEaame 28 xand the
evacuated, liquid crystal (ZL11636, Merck) was
resHitseareadventindabladapsul ati on openi ng was seal ed by a
ling material, and curing was carried out, thus
[°3§€1i ng a liquid crystal panel. This liquid crystal

TRy was eval uated in terms of liquid crystal
g gImeTTt —ang Henull % rOper tTes (proportiomn of
M2 "?&"é‘g:ljllg@ VRIEUAR 'y ExbbleCan be Bxatnpie®d | Comp. Ex. 17
Bisphenol A epoxy resin 100 100 100
Epoxy/amine adduct 40 40 40
Titanium oxide 60 60 60
Colloidal silica 5 5
Compound A - -
Compound | - 3 -
Liquid crystal alignment Good Good Poor
Memory properties (%) 95 96 42
[0126]
Example 25

5 parts of compound A was added to 100 parts of a bisphenol A epoxy resin
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over tinme relative to the intensity imediately after
application of a pulse voltage; this decreases in the
presence of inpurities). The liquid crystal alignnent
was evaluated visually by the width of a black band
occurring in the vicinity of the sealing materia

when the liquid crystal panel was heated to 80C

wi t hout application of voltage and 48 exam ned

hialihg W@ fepaxyp e @vadlignt veeight aF @50 WheD {phedust AdMeWaaldile ABRIZ502,
or less it was defined as 'good', when it was 0.5 to

Asahirlviba Oga d-tdil #inaeld cadicydriiamide ananghexy ¢uringzagent, Odrparts of
or eater i.t was defined oor i
BUmURED it 58 RecLE D e Pario” Aad GP R e T SaleRt | m%i'epf' gthy!

P ok S8, S, SRR SR8 G s Bals o s
gNiHces irédin Q@mmswnhmutms sheRauedlyl B 0. Henrd Ak [0WPAIRET glass
as for the conposition of Exanple 23 except that 3

Clody fos etsictricahyseuwial impregnaterwithl thentssipadrmish ommpnsulm m«epared
Evaluation was carried out in _the sane manner as

apviivpIrelloning Mgy 1t was fred, pk 0E dorgd (i thys arypg @ PSGPFGQ This
e%]r%gf'l/vas %?JPE\?(S %frﬁé’n%loﬁé ao‘?@oemﬂrzx %Ol rjnﬂmu Iaﬂd %fxy éﬂe%hs thereof were

osi t1on was prepare

sUpeHMosag ah@hot- B%s%@&értlhlﬁé] &fndlﬁém ) Qé?r’crﬂg(CﬁOPC and 15
that conmpound A was not added. Eval uation was carried

mimit anch thére conditonsanhdd kgicnf EB&Gpland238, hamdtherapy giving an
results are given in Table 5. [0125 Table 5 Main

aeemfsm?é%ivé & tBigk amipater Sesalnfing s sbip ok resin s cloth

trag Oeﬁjlts Bi sphenol A epoxy resin 100 100 100

poxy afné ne ‘adduct 40 40 40
----- The laminated sheet was coated-withr a silver 'paste (Dotite-XA208; Fujikura

Kasei-Co.; Ltd.} by -a- screen printing mEthodniaodnsokjedied 30 tBENGD curing at
130°C for 1 hour, thus forming printed-wiring conductors (electrodes) in the shape of
two facing combs. The shortest distance between these electrodes was 1 mm in all
cases, and the thickness was about 20 uym. In order to evaluate the effect in
preventing the occurrence of an electromigration phenomenon, a 100 V DC voltage
was applied between the two comb-shaped electrodes while maintaining them at
40°C and 95% RH, and the time taken for the insulation resistance between the
electrodes to become 10° Q or lower was measured as the time for attaining a short
circuit.

It was found that the time for attaining a short circuit was at least 3,000
hours.
[0127]
Example 26

A resin varnish composition of Example 26 was prepared by the same
'procedure by adding the same amount of compound | to the resin varnish of Example

25 instead of compound A, and a laminated sheet was prepared. When this
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----------------------------------- Conpound A 3 -- --

Corrpound | - 3 Liquid crystal ali gnment Good Good Poor

thsﬂﬂpqmqafen%%uaﬁdae&om it wRaht Rad3, @od)rhow@enol A

epoxy resin avi ng an epoxy equi val ent wei ght of
[0428] to 500 (product nane: Araldite AER-2502, Asahi
C ba Co., Ltd.), 4 parts of dicyandi am de as an epoxy

Cempamativealgxample 84 parts of benzyl di met hyl amine as a
ot hy RreRB G SeamosRaR ohEPTaaEYS EXEPRFG S R prepsred by the
sahd Foc@&r@lrmtnght)%or&% g BRI | 8hOHsin H?Heh 89E)(é ififle 25, and

res n varn conrpo sequent

a ldmia4tel apedd Jad Ere@b%ﬂs Meﬂtthlslemlr\%lddcéﬁdecafes $abjevtes to the
i npregnated with the resin varnish conposition
sqnmepmle@tlonaawuéixamna hnitrvepst flobisg that theatimel taken tatattagocshort
for 5 nmin, thus giving a prepreg. This prepreg was
circyit Wag@g! eé‘?h@?s'?og‘ﬁ% of 50 mmx 50 nm and six sheets

[ reof were superinposed and hot-pressed under
initial conditions of 30 kglcn2, 160C, and 15 m n,

and tyherapgondidndomabief 2,7 CorgeatRe Eobpleantl dnd@Urshow that
thereby giving an approximately 1.6 mmthick

cdwahﬁmbdy@h@d;ﬂtevmrnpoands)lhanieg raaldrge spegitics surface geashave a

cloth substrate The, | ami nat ed _sheet _
'a@@a"’i’%“% [pnig 'mpw@s '5%‘5?’&9 Pistuerta 'WU@taﬁ'ﬁﬁ\f iaegy! ’iTab'e?"t

is Pgﬂ Eﬁ Jhe © B?h% esON r8siSGhES B éBh‘l?%@@g? rl%ﬁlgs P& 10, which

rmal curing at hour, thus

efhﬁlbm hgsPrHyatsslcivd rdorpoands] Usieoksry( abmbmedes;uruhermdne the
ape of two facing conbs. The shortest distance
hmtw@éﬁ come@@deloé@m@wmampm i anded havechigle srystatigity and

a ISE‘I% t@HogJEF efS ﬁm@’?‘%pgglemleazc% rPg out, Qutolra%?e 3 sﬁov%/ ﬁ\al{%e changes

in resistance of Comparative Examples 8 and 11, which employ these hydrotalcites,
are large, and aluminum wiring is corroded. It is presumed that, since the
hydrotalcites of Comparative Examples 1 and 4 have a small specific surface area,
the ability to scavenge anions released from a resin portion is insufficient.

The amount of hydrotalcite compound added was 0.25 parts relative to 100
parts of resin in the Examples and Comparative Examples, and the above
presumption is supported by the disclosure of Patent Publication 2 above that the
effect is not exhibited when the amount of conventional hydrotalcite compound added
is less than 1% relative to the resin.

[0130]
In Table 1 and Table 2, the hydrotalcite compounds of Examples 1 to 8 all

have a large specific surface area in the range of 30 to 70 m?/g and a high
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preventing the occurrence of an electromgration
phenonmenon, a 100 V DC voltage was applied between
the two conb-shaped el ectrodes whil e maintaining them
at 40C and 95% RH, and the tinme taken for the

I nsul ation resistance between the electrodes to
becone 106 O or | ower was neasured as the tinme for
attaining a short «circuit. It was found that the time

chy@talldity 2bfbN Geagt FBO0O cpd.r CUhdt Washalt at@speribr080conventional
hours. [0127] ExaerI e 26 A resin varnish conposition

hgdroBteieptamBenda ferepafedhieying thetts lnge sproficesiuiaee layea and
addi n he sanme anount of conpound Ito the resjn

e GRY ?\'}’B"ﬁ’ thaddarxseeda tf?ﬁ%‘?fie'é{‘t? Peeisipy andogy wihgonyentional
hgﬁﬂ{%%%n@gﬁﬁé was prepared. Wien this 50 | am nated
was

Jected to the sane evaluation as in

Exanmieredberl Eom@suntiovaRd J LAREh &ﬂéendrgamc toalg%avéng efd doAtding

a short circuit was at |east 3.000 hours. [012

nOomrplamatiomtdae By @tel@mfpaued ioh theapresarit im@mﬁmsamd an irdrganic
Conparative Exanple 18 was prepared by the sane
CRTSLRHARISK havs sraalaawguwcmmwwt@ﬁ anbareecelent in terms

PSP AT BB o8 LOBE IR\ SHE Bt oo

oh 8 owPABEMBYSIEAEAINT eRtiriddl EerRitBhvity %EtHetsuﬁ@f%afaﬂy%@ shown in
that the tine taken to attain a short circuit was at

Elxemples Boahdhtlur 3n ExGhges 11no Rabhe shovemnth Taidd 8, dnce the change
Conpar ative Exanples 2 and 3 show that conventi onal
imiegissnge of @@nuwmwﬁwssm%gaa smaH g’ba'éﬁ%?@ﬁf it ears he fexpected

o e 8B BRIy 2 80k o RABILIGE ) S
RAYAC t RBMpbRSBANMGE Sk T &PhisRiBRE PipldyigPathat | talcit
eExarrp(I:es 9pand 10, ﬂ\\%hlrg errplp?; t hese hydrot al m?@roac'e
ceoppoundé theapessest inveotionc edb| partidalart Eeamples, 1% hed 20, which
hydrot al ci te conpounds of Conparative Exanples 1 and

ey A g'ﬁ°r<9r5‘9'§t IoN| PEAVEPIRNGONtAINEgalN camBlRtOnDthe dmdéota'c'te
célﬂg%ﬂéjtsbfe&e &Q&J}\'t I?l%e?len aRHt %glg%n% éé?.8>4’3ex¥:rﬁ‘aan , %owed a

smaller percentage change of positive electrode resistivity than Examples 11 to 18,
which employed a hydrotalcite on its own. This suggests that the reliability of the
electronic component will be increased, which is excellent.

[0131]

Comparing Examples 21 to 26 with Comparative Examples 16 to 18, the
electronic component-sealing resin compositions employing the hydrotalcite
compound of the invention of the present application exhibited good physical
properties, and when these compositions were applied to surface mounting, a liquid
crystal seal, a laminated sheet, etc., high reliability was obtained.

[0132]

Such a novel hydrotalcite compound is obtained by a novel production

process that can be summarized as being a combination etc. of selection of a starting

material that is not seen in the art and aging at low temperature for a long period of
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in resistance of Conparative Exanples 8 and 11, which
enpl oy these hydrotalcites, are large, and al um num
wiring is corroded. It is presuned that, since the
hydrotal cites of Conparative Exanples 1 and 4 have a
smal | specific surface area, the ability to scavenge
anions released froma resin portion is insufficient
The amount of hydrotal cite compound added was

tigeyr ¢ i @reguctien P@cwo s gag tthatdtasy %%%rthiUHdtVHE' i@?ai?ﬁ@eésbe'ng

rati anpl es, _a

q"i'aélgysﬁ:glggiﬁt @Sd cﬁi?er I7%iLnsc osgg'é\}egﬁ %li %du I i'ca éisg%s 2that
pée%%ahmbrdvh%artiéfefseﬁtt hlﬁﬁ t@ﬁ{pe@&ﬁibbéﬁoeﬁigwhﬁrﬁsil.hs for a short

anount of conventional hydrotal cite conpound added is
péregisofttinen atd Uer effeat dfva hydrotalite rcesipound 61itdidEd by tiiapraguttion

and Table 2, the hydrotal cite conpounds of Exanples 1
ProEeH 'ﬁlpieVeﬁ'%ﬂﬂeCOérols'@f‘g%V%é@P(i’i c surface area in the

range of 30 to 70 nRlg and a high 51 crystallinity of

at least 3,500 cps. That is, they are superior to
Inﬁggﬁglrﬂdgﬂ@é’dilin; hydrotal cite conpounds in ternms of

achreving bo | arge specific surface area and high
[oasystal linity that far exceed a tradeoff Iine expected

by anal ogy with conventional hydrotal cite conpounds.
Mor edVerhydeasaigitrueempqungrandithevinprgpniarien seayegash ¢f thempresent

L GTHGRTah [ThanshBCEh N RS sah g Pot 5P anen 4oty to
sGRAEhGiREC hi%gﬁ fhe rkﬁié%d@eé ‘F@Elreﬁm%ogfion %iHc% there is a high

I npurities an excell'ent in terns
effd o Gr rshmbssmgidwcbdversa/irﬁloamw efdiowict |h1parmla>serigimath| fodm the
the hydrotalcite is used on its own for neasurenent
oypide|asdtfrang she r:e@mdmmﬁltioy itselft the eﬁ@p@f\rﬁa‘pmﬁsmworrOS'O" of
shown in 9 e 1lto
DA iingcp rabans | F28m e 2BRln JE TP PP oliBling ha the
m@idé'ﬁicriHﬁnslé‘é\fe'n?Qr StaP brseneRvaitdhlcah rbeajsled GR§&Fous! dpphiddlions
be expected hat the reliability will be high for an

smihea$ isealing, covgripgeimsulatiag, éts. efealeetiiomiy campomér&standmiectncai
onponent - seal i ng resin conposition enplo

ccwpmr@tnéﬂ Qyef @ widefaneanta thys erhange é'seefﬁl'ati"ﬁwg’iﬂ“’r“ﬁn Fi'rihermore
!
R EEe oMo St R Lt g s, B @8, 2 cposir

inRibilbOERl cite conpound of the present invention and an
I norgani c cation exchanger, showed a smaller
per cent age change of positive electrode resistivity
than Exanples 11 to 18,

Brief Description of Drawings

[0134]

[FIG. 1] Powder X-ray chart of hydrotalcite compound of Example 1.

[FIG. 2] Powder X-ray chart of hydrotalcite compound of Example 2.

[FIG. 3] Powder X-ray chart of hydrotalcite compound of Example 3.

[FIG. 4] Powder X-ray chart of hydrotalcite compound of Example 4.

[FIG. 5] Powder X-ray chart of hydrotalcite compound of Example 5.

[FIGi. 6] Powder X-ray chart of hydrotalcite compound of Example 6.

[FIG. 7] Powder X-ray chart of hydrotalcite compound of Example 7.
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whi ch enpl oyed a hydrotalcite on its own. This
suggests that the reliability of the electronic
conmponent will be increased, which is excellent.

[0131] Conparing Exanples 21 to 26 with Conparative
Exanples 16 to 18, the electronic conponent-sealing
resin conpositions enploying the hydrotalcite

compound of the invention of the present application
agh BgP&ﬁ&jerg@%‘} cRBY S ﬁ)ﬁirotgﬂt@e&ﬁ%lﬁﬁ’ of@gm}‘i{é@ these
conpositions were applied to surface nounting, a

[F130 0] BowddrySiaglchar af hydrotarie Berhpsolireing ©ompatative Bxagble 1.
reliability was obtained. [0132] Such a novel

[FF{pal 1 B} Pawder X-rep gpartiathydsotalbitarferarpuny oh Camparative Example 2.

1 R XBe0 ShaT o Bkt Rl COrP Mg h FoT R P N e TaR o
A S o7t BB ARLRY RlrkBte Examvie o
[FAGod8cRIvRr IEra g R4t bShyeiRgtaltid@Eorigsunt @F CofpdiveVEKkamMpIBS.

target being quality, which is different fromthe
[FIEnI4itavestea X-rpy cbiart of ydrqialoiteesaresountd f Comparidive Fxample 6.

row partjcles at high tenperature and _hi gh pressure
P AP Eeler X Ehertio BV FHBIE GHPAUAG CLEPEGAN EXamEle 7.
hydr ot al ci te conpound obtai ned by this production
process in preventing corrosion is very good.
Industrial Applicability [0133] The hydrotalcite
conmpound and the inorganic ion scavenger of the
present invention have a | ow anobunt of ionic
inmpurities | eaching out and a high ability to
scavenge ions. Wien they are added to a resin
conposition, since there is a high effect in
suppressing the adverse influence of ionic inpurities
originating fromthe outside and fromthe resin
conposition itself, the effect in suppressing
corrosion of alumnumwring is excellent. Fromthe
above, the hydrotalcite conpound and the inorganic

i on scavenger of the present invention can be used in
various applications such as sealing, covering,

i nsul ating, etc. of electronic conponents and

el ectrical conponents over a wi de range, to thus
enhance the reliability thereof. Furthernore, they
al so can be used in a stabilizer for a resin such as
vinyl chloride, a corrosion
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inhibitor, etc. Brief Description of Drawi ngs [0134]
[FIG 1] Powder X-ray chart of hydrotal cite conpound
of Exanple 1. [FIG 2] Powder X-ray chart of
hydrotal cite conpound of Exanple 2. [FIG 3] Powder
X-ray chart of hydrotalcite conpound of Exanple 3.
[FIG 4] Powder X-ray chart of hydrotal cite conpound
of Exanple 4. [FIG 5] Powder X-ray chart of
Claisr ot al cit e conpound of Exanmple 5. [FIG 6] Powder

X ra art of h dr | C of,, Exanpl e 6.

[ FI GX‘ h?'F e’ 3%‘%[&?6%9 r otlaa{Qi te conpound

of ExampdrRpdlind I5a341r{d: InGa &deDe‘PVXiﬁsfy fifffaR¥ort paftérnod hydrotalcite
hydr ot al C|te conmpound of le 8 [FIG 9] Powder

X- r agorapaurid peakhydr ot al ci te conpound of Corrpar ative
Exanple 1. [FIG 101 Powder X-ray chart of
hydr Benegkidersimaband 194 deipdr a?ingét Eﬁafrﬁyﬁ%o ops, ang G,

CompBRURS 0 EELAREN & o4 ac"ehf?égf G5 eBbE oy chart

of hydr ot I\ ﬁg{g@ Co rative Exarrpl e 4.
[FIG 13] V\L?g) -ray chart o?mr?ydrot al cite conmpound

inFlorRoIa @Y, at b,v& abd @Gk @obitive hirhbers Al sBtisfyl@a+36-cad = 0, and n
chart of hydrotal cite conpound of Conparative Exanple
dedotes] yd@tion BUmbenmarst lS)Q-CPraWPCLSHb(ﬁtnUmbehydr otalcit e

2.y or S8Rt TR R e RBIE d UTEdy PR 1) Fofpda €

abg)Q/Ep%Hr@atn@aYét A% b n@g?%é’gretﬁaﬁ(ﬂﬁay diffraction pattern

rotalcite conp peak, the peak intensity at

3.20 =Tha hfdioalditd.conpoung adtortingsé Chiirb O0orcp syheesinl the amount of
havi ng a BET specific surface area of greater than 30
ionig/ipuriftgs ApdashDE) s BOEH @& IRRLhing-ayt t?ﬁ iEearfad gu( |11)|on gxcr@nged

wgr BR013b B BB 8 T D e R R o et
cdMabivi d;y%f mu%.ng%atghﬁﬁwé%%sh b0 agraspfpund

accor , erein in Formula (1)
4. A process for producing the hydrotalcite compound according to any one of

Claims 1 to 3, comprising in order:

a step of forming a hydrotalcite compound precursor precipitate from a metal
ion aqueous solution, and

a step of heating at at least 70°C but no greater than 150°C for at least 5
hours but no greater than 40 hours.
5. The process for producing a hydrotalcite compound according to Claim 4,
wherein in the step of forming a hydrotalcite compound precursor precipitate, the
metal ion aqueous solution has a temperature of at least 20°C but no greater than
35°C.
6. The process for producing a hydrotalcite compound according to Claim 4 or
5, wherein after the heating step it further comprises a step of drying at at least
200°C but no greater than 350°C for at least 0.5 hours but no greater than 24 hours.

7. An inorganic ion scavenger comprising the hydrotalcite compound according
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above, a/b is at least 1.8 but no greater than 2.5. 3.
The hydrotal cite conmpound according to Caim1l or 2,
wherein the anount of ionic inpurities |Ieaching out

when a | eaching-out test is carried out in ion

exchanged water at 125C for 20 hours is no greater

than 500 ppm and the electrical conductivity of the

| eaching water is no greater than 200 pS/cm 4. A

td4 Sof (HimRI1A8 e Hitart iRErgANEIcficH Slchgngeprpound
according to any one of &alrrs 1to 3, conprising in
gor derTheahgirétplcité cbmpouimg aacdiyidly ad angidre cfoBjponsnd to 3 or the
precursor precipitate froma netal ion aqueous N
inorgamiq dan seaugngets eegeraing hieaflaing &t whereine i an78@mMH™ yyring

reater fhan 150%for ab | east .5 hours but no %re%t ero,
oPIRGTPTHi5 HIRISG her g belolio e e g lRsT e T oS T 1%
A.hyéjtrsﬁc-{éxf‘lo?' %r@g %Hngle@t?&ﬁé gdo%orgntgeﬁliﬁa 4esin ‘(’j\&ﬁﬁ&isﬂion by

in ste ornming a hydrotalcite conpoun

cHNBRINGSTE pat<L by Meighit @f at thisphefBl @doxly G8siAqersuy ehivalent eright
has a tenperature of at |east 20C but no greater than
18%)C28 party by wpightefsan droineaserlicliring agenb/anabgcylas veight 252), 100

conpound according to . Caim4 o wherein after the.
PRRABY PR £ Mepd (e nd Par g PR obAn Py dhetaf slisile Eflping
| t t t : r | L
o B2 0 BSOSO R, BORR0lY o Ritinc o
s¢dVehgani c i on scavenger conprising the hydrotalcite
conpound according 55 to any one of Clainms 1 to 3 and
Bare ister gdinpreperittd @n ekotiumgewiring. sanhrde higyd maixiag cthee electronic
compound accordjng to any one of Clainms, 1 to 3 or th .
CPRBIREANPERIBE ey SrDeRS HRCBIFRRIRY Posiep o S0 drdresi [P il
e T Mo, 5054 B0 kM B o e
ofl 8fumintim @iriey ANl dpregiasd stie(line vadth 1201ing, coating thickness 0.15
conmponent-sealing resin conposition b conbi ning 72
upafengthol, 00@nghiine gap 2Biusp esitianagmbeyt 9 k9) At g Wiskress of 1 mm,

equi val ent Lght, 190), 28 parts by weight of an
C %FW@’-%E@%@&%T%% agent (nol ecul ar wei ght 252), 100

APY Lgp @frﬁgéssglﬂﬁ% Pe FASGEE bi SBminkinP ¥irfngb¥t ¥&Ic8fkle Yectrode

an epoxy i l'ane coupling agent, and 0.25 parts
bEvedRitadtt betdre aandytiaoftdrgiutthgciberztumidurarwieng samplgaprepared in
stlegnB insga;;/rgsns%(ree! cooker under conditions of 130°C + 2°C, 85% RH (5%), an
applied voltage of 20V, and a time of 60 hours, and calculating the percentage
change in resistance.
9. A composition comprising the hydrotalcite compound according to any one of
Claims 1 to 3 or the inorganic ion scavenger according to Claim 7 or 8.
10. An electronic component-sealing resin composition comprising the
hydrotalcite compound according to any one of Claims 1 to 3.
11. An electronic component-sealing resin composition comprising the inorganic
ion scavenger according to Claim 7 or 8.

12. An electronic component-sealing material formed by éuring the electronic

component-sealing resin composition according to Claim 10 or 11.
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B: a step of preparing an alum num w ring sanple by
m xi ng the el ectronic conponent-sealing resin
conmposition prepared in step A using a three rol

mll, subjecting it to vacuum degassing at 35C for 1
hour, then applying it onto two lines of alum num
wring printed on a glass sheet (line width 20 pm

coating thickness 0.15 pm length 1,000 mm
1320 ph elesiratianeanraisat formey) byt the t%?%@ﬁ@sgowoaefﬁﬁea"“g

matgg?lcaii':é%@gwg téciqt 11%03 alu\?g'gdgncg step of measuring the

mnumw ring at a positive el ectrode

140et WeRE chhpbsifisif é’éc%rcﬁfﬁbjtd Cféﬂm &f vEreltihki ddghplobidion is for use in
aluninumw ring sanple prepared in step Bin a

a ydreish wireadhesives a pasteroraoprddidt compodind $9a. 2C, 85% RH
(5%, an applied voltage of 20V, and a tinme of 60
hours, and cal cul ating the percentage change in
resi stance. 9. A conposition conprising the
hydrotal cite conmpound according to any one of Cains
1 to 3 or the inorganic ion scavenger according to
Claim7 or 8. 10. An electronic conponent-sealing
resin conmposition conprising the hydrotalcite
conmpound according to any one of Clainms 1 to 3. 11. An
el ectroni c conponent-sealing resin conposition
conprising the inorganic ion scavenger according to
Caim7 or 8 12. An electronic conponent-sealing
material formed by curing the electronic
conponent-seal ing resin conposition according to Claim
10 or 11. 56 13. An electronic conponent forned by the
el ectroni c conponent-sealing material according to
Caim12 sealing a device. 14. The conposition
according to Caim9, wherein the conposition is for
use in a varnish, an adhesive, a paste, or a product
conpri sing sane. 57
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