SPHERI CAL HYDROTALCI TE COVPOUND AND RESI N COWVPOSI TI ON FOR SEALI NG
ELECTRONI C COVPONENT Technical Field This relates to a spherical
hydrotal cite conpound that has excellent ionic inpurity renoval properties
and excellent workability when added to a resin and is suitable for use in
an electronic material. Mire specifically, it relates to a spheri cal
hydr ot al ci te conpound that functions as an ani on scavenger and that, when
added to a resin conposition used as a sealing nmaterial for a

sem conductor, does not increase viscosity, maintains flowability, and has
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fineness of sem conduct oSEWLINGE IHTTRORIC SHMPIONENT chip size in recent

years, a sealing resin having higher flowability has been desired, and in
connection therewith there is also a desire for inprovenents in additives

such as silica.in t?rms of finer size, higher purity, and maintenance of
f Il owabi | i t\gehnical Field |, o qer to deal with such problems, for exanple,
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the reduction in chip size in recent years, a sealing resin having higher
flowability has been desired, and in connection therewith there is also a
desire for improvements in additives such as silica in terms of finer size,
higher purity, and maintenance of flowability.

In order to deal with such problems, for example, Patent Document 1
proposes that silica, which is a filler used with an epoxy resin for a
semiconductor sealing material, is made spherical or subjected to a surface
treatment, thus increasing the flowability.

On the other hand, for the purpose of removing impurity ions in a
semiconductor sealing material and improving semiconductor reliability, it has
been proposed that a hydrotalcite, which is an inorganic anion exchanger, or
a calcined product thereof is added to an epoxy resin, etc., in particular for
the purpose of capturing halide ions (ref. e.g. Patent Document 2, Patent

Document 3, Patent Document 4, Patent Document 5, Patent Document 6,



Probl ens to be Sol ved by the Invention Acconpanyi ng the recent
further increase in fineness of sem conductor chips, additives other than
silica have also been required to have finer size, and there is also a
desire for resin physical properties such as flowability not to be

I nmpai r ed. Furthernore, a hydrotalcite has a function of capturing
ani ons, but existing hydrotalcites such as those described in Patent
Docunent 2 ten cune 3, Patent Docunent 4, Patent Docunent 5, Patent
Docunent 6?m£ﬁ8§%%€%ﬁP”Ew£3hent 7 do not have sufficient ability for

capturing ani ongor andtddiCp Ghbes ! tHat iE,n?&FW%)iﬁmd%esemnﬁéﬁﬁ@' ﬁr(a?:kInge ot her

hand, when a hydrotalcite is nmade into ultra e particles, “the specific
surface arreaistarcreedsdsg aslidiflvatiai dfi ayhdragkptrmisteriameuoN ess deemsnen fine
particles are added to a resin, the viscosity is increased even with a
smal | anouPdtephd?ememid8ddisaleges her laypeed Koubteobivdraxidet theheisuswmdeher eof
inaliquid §elglling material is difficult. A | ayered doubl e

hydr oxi de ﬁpr!?tr s made spherical as described in Patent Docunment 8 has not
been proposed for use in an electronic material, and its performance is
insufficient for inproving the reliability of a sealing material for a

sem condudRatent Document Mt JPSA@R2TIG22C{JPA HB8otRE &5 9Bpandbee DheRamindpr ovi de
a novel hydrotalcite conpound that functions as an ani on scavenger that can
capt ur e hadratentl applicatien peblicaties) n conposi tion, etc. and that does not

inmpair the, flowability of resj nposition, and a resin conposition for
seal i ng aﬁjaéF%%?%W%Xtc%n%’gﬁésﬁ}'.bg@ns for Sol ving the Probl ens As
a result g iam gélgﬁ?ﬁet\rlg Jfr]]é%%h%é on in order to solve the

above-nenti one di scover a novel hydrotalcite conpound that

can be usedthtem Dodasent £ UMPABI-40MR4 etc., it has been confirmed that
spheri cal I:{)arti cles fornmed by aggregating an ultrafine particul ate
hydr ot al ciftatentPegument 51a/&h48-2000e226438 i n <1> bel ow, exhibit particularly

excel | ent r f.ormance n e ent invention has thus been

acconpl i sﬁp@g‘?m %%"%‘Hﬁﬁﬂg’afx%gé‘gf% cite compound represented by Fornul a
(1) bel owp At BSkn .Op2h S dl- fygeeund peak in a powder X-ray

diffracti or? pattern,é}ﬁg{i?ﬁg}\?dggem fl? surface area of at |east 30 n2/g but
no gr eat ePatdratrDaiifnerit/8y-JPaREDOSEIU3ga BET net hod, and having a secondary
particle size nedian dianmeter of at least 0.5 pmbut no greater than 6 pm
on a volune basis neasured using a |laser diffraction type particle size

di stributi.on anal r, xZni - x) aAl b(OH) c(C3) crnH20(1) wherein a, b, c,
and d ar esb'HgT‘?riy\féztﬁﬁ%@/g',ono.S x 1, 2a 3b - c - 2d = 0,

Problems to be Solved by the Invention

Accompanying the recent further increase in fineness of
semiconductor chips, additives other than silica have also been required to
have finer size, and there is also a desire for resin physical properties such
as flowability not to be impaired.

Furthermore, a hydrotaicite has a function of capturing anions, but
existing hydrotalcites such as those described in Patent Document 2, Patent
Document 3, Patent Document 4, Patent Document 5, Patent Document 6,
and Patent Document 7 do not have sufficient ability for capturing anions, and
the effect is inadequate in some cases. On the other hand, when a
hydrotalcite is made into ultrafine particles, the specific surface area

increases and the ability to capture improves, but when fine particles are



and n denotes hydration nunber and is O or a positive nunber. The
spherical hydrotal cite conpound of the present invention does not inpair
flowability when added to a sealing material resin conposition and can
suppress the release of anions and ionic inpurities such as chloride ion
froma resin. Because of this, when the spherical hydrotal cite conpound of
the present invention is used in applications such as the sealing,

coveri ng, HﬂfU|atl %. e%% of an el ectronic conponent or an el ectrical
conponent , doore EAtianthe YiReCS'W| isdBFERSSd @WGPW@t'bPeSé‘B?'bﬁF’@Uébﬁﬁﬁiﬁ@ﬁt or
the electr CP t t en r | Ci conmpound
of the preésdt;o%!td mveﬂ?l?rgnrscgjhg @g%lggfjﬂ?ar{ gh% g?%t{heg%gfagﬁgs%&d Sé%‘éﬂ% sh, a
cor r osi on mateirial tsodifficgttc. and can gi ve an effect such as prevention of
corrosion, prevention of color transfer, or prevention of odor of a coated
material . Bri efAD@y@rqdpﬁpuhleohyﬁoamengmt is made $Hh@rical ias degpwikeer inX- r ay
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t he | nventraterivbfdea demiceaduistbng out the present invention are explained in
detail bel ow. <Hydrotalcite conpound> Hydrotal cite denotes in a
narrow sense a lép%@hfcbbjecta@flmw presaet aivention tsipnewde s eovelshyafrotaldieounds
havi ng sim | ar co ositions and structures show chemcally simlar

proper t i eSOMAPMIdat@t FUnEtions, aar af AN SCRVRRIS otRFS LFRNS Captpde dharmiut e
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X-ray difirégat icompBRaRW, CARAt a resin compositRiie! fof akelinfl C4A! ‘életc?roﬁﬂznpound
of the present invention is a double hydroxide containi'ng magnesi um and
al um num sesmpoaent.i al conponents and can be defined by chem cal fornula,
| ayered crystal structure, and shape (particle size and sphericity).
Means for Solving the Problems
As a result of an intensive investigation in order to sblve the above-
mentioned problems and discover a novel hydrotalcite compound that can be
used in a resin composition, etc., it has been confirmed that spherical
particles formed by aggregating an ultrafine particulate hydrotalcite, that is,
means described in <1> below, exhibit particularly excellent performance, and
the present invention has thus been accomplished.
<1> A spherical hydrotalcite compound represented by Formula (1) below,
having a hydrotalcite compound peak in a powder X-ray diffraction pattern,
having a specific surface area of at least 30 m?g but no greater than 200
m?/g measured by a BET method, and having a secondary particle size
median diameter of at least 0.5 ym but no greater than 6 ym on a volume
basis measured using a laser diffraction type particle size distribution
analyzer,
(MgxZn1.x)aAlb(OH)c(CO3)4'nH20 (1)

wherein a, b, ¢, and d are positive numbers, 0.5 <x<1,2a+3b-¢c-2d =0,



First, the spherical hydrotal cite conpound of the present invention is one
represented by Fornmula (1) below (MxZrli-x)aA b(OH c(CO3)d nH20(1)

In Formula (1), a, b, ¢, and d are positive nunbers, 0.5 x 5 1, and 2a 3h
- ¢ - 2d = 0. Furthernore, n denotes hydration nunber and is 0 or a
positive nunber. Speci fic exanples of the spherical hydrotalcite
conpound represented byFornul a(l1)incl udeMy4. 5A 2( OH) 13CC3- 3. 5H20,

My5A11. 5( 13C33- 3. 5H20, My6Al 2( 16C0O3- 4H20, My4. 2Al 2( OH) 12. 4CC3- 3. 5H20,
and Ng43Ng?€d-é:%®E)§'yéfaé{Xg‘d?”mbg_2”d BHL O BIROBItVEINURRR'ot al ci t e conpound of
the present invention has a |ayered crystal structure and shows a
diffraction pattern having sharp diffraction peaks appearing at equal
interval s char ameeﬁbﬁéricfalWdﬂ)tbh&dé%ba{p@uha_&qwfb%%dt v diesdtay
diffracti on neasurenent. en measurenent is carried out using Cu Ka

r adi at i on impadlonabilisy winan addedhtoaa eeslinghoateriateasiorcmpusittandnd icans f or
powder X-ragedi fft[’actli on asurenent, a sharp diffraction peak is shown at
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specific phédsmcindeion ALt US| SppiReatibhd | Sudhn! ab otrEeagilif Aedvéifid ne the
particle size of primary particles, it is possible to use specifiT surface
area by t insuBEhgretdoaf s elegh@naneompobdérzt o af letatical e np@ortdnt) i cahze
distribution O primary particles. This is because even if secondary

parti cl es €APan¢er thed 'ﬁijla b egfatthen eledieonierarprapongrt Arzdhef elgdtriealy

ticl if f .. the BET th F
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secondary particles, the larger the size of the primary particles, due to

r esi st ancénhibiterggeteganidorcanhgiveasire reflelbeysuhe aso phavedtion whi @dirdsson,

advant ageous. Therefore, in the present invention the specific surface area
by the BEP§MNHER of solr transéer. 9o Prevestipnof gdogpbareptadmatertd. np/ g,
preferably 32 to 70 n2/g, and nore preferably 35 to 60 n2/g. It is
preferable for the spherical hydrotal cite conpound of the present invention
to be truByief PREE/SHRIN @mgrmM@sa | arge secondary particle size since the
(melt) viscosity when mxed with a resinis lowand the flowability is
good, but a sndilG. deisohpawgepat-taycliéirsition patedrhes £ spleerip hydeotbritei | | ed.
The secondary particle size nay be neasured using a |aser diffraction type
particle §PPROHNY OPfaIRRd BhEXamPleztr | and with regard to the spherical

hydr ot al ci f the present inyention, the nedian di aneter of
secondaryté)(glrat%lgg?rgls&]g??ea{e\')ﬁu %’ggﬁ %"‘??yg'ibofseast 0.5 pm but no greater
than 6 pm prefeieaBbycifsd of 18, 4 BEhoRIX FBY QitRagfish Odrits#-f pm
The sphericity of themsphgri cal hydr%t al cif@}é (':orer]po'ungmc??et Ge(%&%iient

i nvent i onandyhderdirateuwnade Dyiffraction intghdithquaiapspspf secondary particl es.

Measur enment of shape can be carried out by exam nation using a | aser
m croscope, a transm ssion or scanning electron mcroscope, etc.; a

plurality,of secondary partjcles are confirmed on a photographic picture,
the di arrefvg)rdgsi?ﬂr §HVV¥\%8H£%&PV§" pendi cul ar directions are neasured,
the difference ppsjaee) ; t r eviation relatjiyve.to the
average value o masur%ﬁﬂb%%%gl P'%ts%éﬁﬂﬂ%r?gggréslﬂeaér)g)qg'gleguﬁa{’ée/tgfl and the
per cent agbelo¥). expressed relative to the average value is defined as an
index for the sphericity. It is preferable to carry out neasurenent of
shape f or <Hydiotalsite tompododeary particles, and nore preferably at |east 20

but no greater&yhan g)oo. The percentage standard deviation thus cal cul at ed
is preferably AYPBIRIE denpiRs I, NHEPE SENeE & 8BESTIG Galrahmirerghaiit10% and

parti cul ag . n,5% Wth.regar 0 lower limt,
produci nggltnﬁge)%reg rge{/s?%’flgc.yoarﬂ %‘% ?Rn’%\{'?é \ga 'lljagr (%:ozinu%%ssft'% sg?'ﬁ(gls&?ig@'?%\éﬁg‘gt , and
| npr ovenesherhitafPhBmile} tpfopsrtidel tREYRABT EARA |h)V/dfcﬁ£llcﬁ§-_tliﬁQ b&n?BMﬁd&a!
properties such as (nelt) flowability or (nmelt) viscosity of the resin
conposi t i bydrotaicites compbend$)| hydrptdleitsbaed témponinds petf erabbye &howeast
0.1% and yet nore preferably at |east 1%



<Process for producing hydrotal cite conpound> - The spheri cal
hydr ot al ci te conpound of the present invention may preferably be produced
by the production process below, but it is not limted to this production
process, and it nmay be produced by anot her production process using other
starting materials. The spherical hydrotal cite conpound of the
present invention may preferably be obtained by a production process

conprising a first step of dissolving magnesi um chl oride and al um num
sul fate ati®aSHeRITdRhdidRcHan Rattenfiaded  tor Aelryatrd wiydak stshbeein

i on-cont ag&%r%@ éiffp;ca?’%‘a’ﬁég{@é%’%%t-t hereto to thus forma precipitate,

and subje e’precip ermal aging and washing with water to
thus forma sl urRy,sphedcal a?@mﬂcﬁéeébrﬁﬁow Y -WeYpRBehhen®tidyis a  IN
the first step, the higher the pH when form ng the precipitate, the easier
it is for doublepr bydnoxidet ecandainend ommgdesiont ahén aleminint oashi egsenhiel anount
of al kali hydroxi de used increases, and the cost for treating liquid waste

becones hiCGAPONgBIRIHIE, camd e iefined, dvecasmical foymua, davenedr erystaf er abl y

10 to 13. a |i | ..hydroxide used here is preferably sodium

hydr oxi de%gﬁ%p%?’ %)Jéc?als\asﬁLﬁaﬁw%%osﬁedgpggﬁﬁe%ﬂg preferably sodi um hydroxi de.
Furthermore, asripstC#®PAGAcdI HYdPQRIGR EGhpbidtd SRROBRESet ARventifiN iR NI Ng
al kali metal hydroxide, it is preferable to add a carbonate; sodium

car bonat e ocardepresentesby Gormalabdhdeww.s preferabl e, and sodi um carbonate is
nore preferable. In the first step, the tenperature of the aqueous
solution when formng the precipitate fromthe solution is preferably 1Cto
100C, nore prefgrably 1 ., an et re preferably 20C to 60C. The
hi gher the terrp@é%‘?ﬂ?'é)a&ﬁ@]ﬁgg(gﬁé)éﬂkﬂgt heﬁgr ecipitate to thermal aging,
the faster crystallization proceeds and the higher the crystallinity, but
when it is too high the growh of crystals is fast, resulting in |large
particles, and nforapgei(f), @, BUtf ase dadreap dsitiv@snlimbees 0eRag e <ift ang Adheref ore
preferably 70C to 150C, and nore preferably 80C to 120C. Material having

hi gh crysttabbi-r§ ty2dRdhs Rumthiermades nrdanates hydeationi aymbar podder0 Xr raay
measurenent _and is preferable since it is chemcally stable. Mre

speci fi calp|°§', VEHRMES r act i on intensity becones at |east 2500 cps at 20 =

11,4 to 117 whehe e 8ksRPidisti e Sprtich Al drbl i bofhBolid 1aBrdBented 'n

the first step, 1t is prefera use del oni ze shing with

wat er, whbgh nay Fenradried @uf by fidcludd i on oMguSAREOR)NEBERINGHsPpar at us
such as a ceramic filter. It is preferable to carry out washing fully until
t he el ect MIAl1 €QHIaEQA3.bH2@f t he washi ngs beconddgedt(PERsC Qs $i34@m but no

greater than / C re prefer at | e 0 pS/cm but no greater
t han 50 pg&fﬁ%%g%% %4?]93"?%&@216/ 2 “&q‘é@bﬁ12éw3§§f*ﬁ8' el ectrical
conductivity ofris kA r skild -' . and may
be neasured by ahaecghﬁg'lrl%!lawoggﬁgﬁ{gFéﬁ‘@%uﬁgtﬁﬁ%é}e&gﬁglﬁ\&* %eﬂé% &trical
conduct i vidygred heryseilestruétife t ed esiidvies P4 egifdctioh Pdtiedti Having sharp® sl urry
that has been subjected to washing with water in the first step may be nade
i nto secoddtagtigmpenks eppbgriag gt @quiahintervaiechethateristicast apmyairotalgifeng.

There are two téges of spray dryers in terns of the i{l)rayi ng met hod, that
is, a preSSUPPYRY RS, PPWASE driayediffiaction mepgHiepent XVieR Mmgasusemment t her

may be usgd f .t L urry i i a_m st .and dried.in a high
t enper at ufsecgirﬁeodg%ﬁgpéfngagg I?:%Hagétlec% §§q§ %‘Z}ﬁé’r m%\r"s\'f'wgﬁe%‘fgr%tapgaﬁdhe hi gh
t enper at UpR aRLFRRENECESNdiBbnd o Pgwdgf KR bRfres Gk fleadifdmERE 4 %Hﬁﬁi ature
is higher, but the sphericity of secondary particles obtained Is higher
when the dtiéfrpeticit peak isssHowreat Pecatsg® tdé1mi°st is maintained in a liquid
droplet state for a longer tinme. The tenperature is therefore preferably

100C to 350C, nidieespherical dwpyotalpiie campood ohthe pegseint invantipnphas theabl y
150C to 230C. F | - Sj d . th i t . di ent
wi thin thenans el i vetiriel  eReergery ndattiolss darped -bur OURHRURhPE

ment i oned AQ8%arIERANS(pki 'ﬁﬁg@ e -at ug e ' . dr a Ln the
case of a hot 16girtr bl o(\/?n?r'ﬁgdrggiﬂﬁo |%) %I ét h#ems%r?g'égsylﬁ aecet ergrirgg'r ature
of hot ai Althbagh iit ibldifficuitnto Freassies airdnidefipar theC bagidiorgids dfypmmags ay
dryer may be collected by a power collection nethod such as a cyclone or a
bag filter. The spherical hydrotalcite thus obtai ned nay be
converted by heating into a no-water-of-crystallization type spherical
hydrotal cite conpound, for which nin ¥ornula (1) is between 0 and 0.1. The
heating tenperature in this process nay be any as long as it is no greater
t han 350C, when the heating tenperature is high the conversion is quick,

but if it is too high carbonate ion in the hydrotalcite is released and the
crystal structure cannot be nmmintained. The tenperature is therefore

~ PN PN o~ P M~ PN PN o~ s P ——



<Conposi tional analysis> Wth regard to the conposition of the
hydrotal cite conpound obtai ned, the value for each of x, a, b, ¢, d, and n
in Formula (1) may be determ ned by determ ning the nunber of waters of
crystallization by thermal analysis such as thernogravinmetric analysis
(TG, nmeasuring the elenental ratio of My, Zn, and Al by X-ray fluorescence
anal ysis, and neasuring the content of carbon and hydrogen by CHN el ement al

anal ysis. <Metal inpurities> Si nce magnesi um and_al um num whi ch
are st art iRFgliGles of i Pessible tph‘&%?@i‘?%ﬁ"’alséff%e @6‘?&)8&1489@5-[ feethpd Asnd

nvent{ on ol ieldI NS EBLI NP LAMGE d SN 0 TRBX FREHER, oEAROM O T 2

inmpuritie gimned S not

pr ef er abl gs begawsCOREOM @écmwpart%@a#beﬂ)VMea&;yaéggwganﬁ the Qfall@nganese,
cobalt, chrom um copper, vanadium or nickel or a radioactive netal such
as ur ani urthesizehofr prmetyopbrticksntiae teedes the epediic sudnee anea hyntherB&aT
concerns, or adverse effects_such as nmal function of an electronic nmateri al
are causednethod. "For ypg apAmjon spavamgens it i @rofsralefapiha vakie fof theef erabl y

no greate h f t.h hy.dr o Ic ound of the
oreqent | RORRTEoiransy 8o fo B Tafle. R JRca ek FohiEbh SBa b e BN ang yer
nor e pref %b@@rﬁd’ar?op&h@%‘éerthéhF&'ﬂg&O%éN%}lﬁ"tofpﬂ@ pFikfdrpepamics, tdif 1ot al
content of uranium thorium etc. is preferably no greater than 50 wei ght

ppb, rmrer@slen‘aebabltq magggrgatibar théaralfer wtheht aggpbto amahdiay t whicharisy
preferably no greater than 10 wei ght ppb. The lower limt my be 0 weight
ppm or gr édvantagepym| CTWQfﬁtW?{ inethe present inveniom g éPQ‘F'BPtSé” fpead of the

h
Win regabd N5 SrosanrBatci: ADJRRY B0, PR it o oMo B B0 Wg'aie o,
chloride i ?ﬂgrﬁl&:’»z t&"7e ,ﬁ%l RS nfr€ ﬁggy%@@qo giRgRgsi umion, etc.; the

ani ons may neasured by ion chromat ogr y anal yS| S, the cati ons may be

anal yzed by | CRt énprferable fqretberspheticyl, hydrdtditite aompoband®y the presdntzed by
i on chromat ogr aphy. The ampunt of ionic inpurities |eaching from
t he hydr oirMedtiop te deplsulBrorricakant bava@ laFgeRecINary Pﬁﬁé’f'éﬁ&lﬂ §inge great er

th 500 ht | at t. dr ot | t d f bl
o gr eat e AR BB dalty et piivec Win dhissme i G Snd P BFeapyBhls el er ¢ han
50 wei ght QP@ shiall §eﬁc{rﬁfa‘?§ 6H%Jrﬁcltaolé.leh@né&ﬂ‘@k’r‘l‘?né)fga'(g)g”{oc beMRAHEL L1 §Ret O b€ nO

greater t an 500 wei g ppm'since the reliability an electronic materi al

can be masateidmy. pditielel ei¥er mayribe mmgasheed venghd lppen diffractian etfype
<El ectrical conductivity> El ectrical conductivity of supernatant:
t he anounpagfcle §|ﬁ3@'$fﬂbéh¢faﬁnﬁbfé@'hlam\§ Wlﬂbfﬁgaﬂié ta m\%spl&@rcahwﬁimtalc&et e

conmpound of the ese |nven eva at ea usi n s an i ndex,
rreasurerreﬁ?me)uP‘Ee Ole| E%t?reéﬁp c'BY]‘HﬁB v eyrg?, k?é'?‘ﬂ‘é 3890"%»/
exanpl e, ?ahﬁcﬁ‘és 8h 4 SRRhEDAK i Yt Aedst p@l é%’ b‘ﬁ@trﬁd athPgﬁéﬁ‘% ke larger

t he anpun Inpurities or the anmount o nic rrate ue to

hydr ol ysi prefetably 0l7ato $10\en | &8L hede puéferdbmng 2|(Atcy410 mrh.e val ue for the

el ectrical conductivity, suggesting that the hydrotalcite conmpound is

unst abl e or confthei Agheridityr efethenspimerics ﬁYdmIﬁicﬁtBe@mpound of Ake pesentanpl e, 5
g of hydrotal cite coppound is treated i.n 50 dei oni zed water at 125C
for 20 holVENHAY "t‘%ggf‘?“l wated: by RmeasHERe rth%%haes WRRGOMARYY BRTHAIRS.

super nat aﬂfea@ﬁ?e?#érﬁdop%h?{}gogﬁyc&é Halled HhR o) SRERGIGP !0 Digaer than

200 pS/cm nore preferab reater cm an cularly
pref er abl bfn&@s@dﬁ}tae[rah@ﬁ\%si&pop§6§rﬁ'ﬂm§_@eétﬂyﬁh|&ﬂo§bépémé&ch% Biupalitgm or

greater. of secondary particles are confirmed on a photographic picture, the diameters
in any two mutually perpendicular directions are measured, the difference
between the two and the standard deviation relative to the average value of
measurements for all the diameters are calculated, and the percentage (%)

expressed relative to the average value is defined as an index for the



<Cl ion exchange capacity> The O ion exchange capacity of the
hydr ot al ci te conpound of the present invention nmay be easily neasured by
for exanple subjecting it to an ion exchange reaction using hydrochloric
acid. The d ion exchange capacity is preferably at least 1.0 meqg/g, nore
preferably at least 1.2 nmeqg/g, and particularly preferably 1.5 nmeqg/g, and
the upper limt is preferably no greater than 10 nmeq/g. It is preferable

for the d xchange to be in the above range since it is

possi bl e 28 Frﬁ?'ﬁf nﬂ'%fﬁ?%r%gf ‘%/ICW%HUE EasBiRseeMcCi DABELAT Ph 'eastéilect r oni ¢
materi al . secondary pEAISONEL] fidke BHAIERIA ol iesFORRANAE PLatth e 765!

i nvention can y use vari ous applications such as sealing,
covering, "ﬂH’eSﬂé&bhmge sta@danf démaﬁbﬁct'h[r@rUafFCLQQtféﬂoi%eﬁrtef@’fabW”l nel g&latécal
conponent as a resin conposition. Furthernore, the spherical hydrotalcite
conpound d&han R8%rmeenprefataiiy |n@ngmheraﬂh§0 te%used partiqulerixbprieferably a

corrosronrnhrbto r arernsc vin chloride. <Resin
conposi ti Gi>9 rea er than\/‘\%’gh p@ﬂhf‘?ﬂaﬁ tr%dp?/qﬁ’ua"rge%wﬁec'aﬁm&iau on

conpri si nﬁeyr‘@mﬁﬁ%mecéé Juedt P} r%lré;ése mCﬁcfg?OéW&i rﬁé R/Pﬁ'\e% ?ﬁ%ﬁﬁeh&i{f&“ on, it

may be eith At her nmoset ting resin suc I'c resi rea resin,
a nel ani neok @sépurtiemallyneiedtet mdpmlrdeqe%tr@;rerheslsr&chcus @elgPRoWabifgi o, Or a

t hernopl astic resin such as pol yethyl ene, polystyrene, vinyl chloride, or
pol ypr opyl(med) visedsity bhthentesin comgosiionnitiis prefefrablylztdeasis0.One%, more
thernosetting resin used in the electronic conponent-sealing resin

conposi ti Bﬁe'gfattl}ﬁét baraésgn%@ ﬁ%mr MAre prefebdy atleagki%-or an epoxy resin is

preferabl g r@&éjssaf'ar Poocf%r SQC'P %}S%L%Iy pr ef er abl e. The

epoxy resrn may be eneraly mtation as long as it is one
that is used asTgd s%h@ﬁ&éloﬂ}f&o@élm?@fw?ﬁ pARRY 'o'FQhéeﬁié%enF‘?ﬁvcﬁ?%'ﬁphf‘a the
type thereof is not particularly limted as long as it has at Ieast t wo
epoxy gr oppsfepaly el podleedibg the prodattien peovesarbelowsbut iisedondindteaol di ng
mat er i aI such as a Phenol novol ac type epoxy resin, a bisphenol A epoxy
resin, B'ﬁeﬂ'&dUF @bd%f9°¢§sr?ﬁ‘d #r may b irFpdueed dYoxRothesinfodyationne used.
Furt her m)rpeo sQ u%r h 0 %Hgance tt haeI noi sture resistance of the electronic
conponent - $eal ing r oiheT SHIHBLMIBHISE ¢t he present invention it is
preferable to usg aphbhEaleRPANtAIERE EdMiSo iofG%h cayent of
at least 0 ppm but %%o gr eatgar%t han r1130 pprrq@g g ﬁygigg%tzgﬁ\lléeﬂ@ﬁl ori'ne
content opreferdbdypdte Obtgiped iyt anprogiuetidrerprobess tobfilispgma first step dihe
spheri cal hydrotaIC|te conpound of the present invention may suitably be
used with &SeWmmaeneeel."hcbroneB@rw alaglipumgyuliaée at ﬁgoreﬁetgr@mdorﬁt@

conponent, _a era as_a res osition f g,.an el ectronic
conponent " \'ﬂﬂ Eegh %49%’&&.%%888%8 f ﬁ%ntg'rﬁ'?ﬁrﬂ aﬁg@ﬁ a’? ayrgxideg

accel er at g{gref €o [ e §S ,%rggﬁ i seal i ng
an el ect ronerrg corrrt)r(l)ﬁné;?rotcmg% ?%éqj‘g{dégeﬁ?@.%#@%“."g fh% b ﬁt‘% e[ﬁr‘hg% regard
to resin agmgoand iveashif@withe dlaiterg taa thues e@’rﬁ@nsmr@omnerﬁedohat stepeofused in

the industry, there are those called solid sealing materials or EMCs, which
are sol i dsa'taYaner thﬁeﬁMéYat ure (ZOC) and those called liquid sealing

1 | | 1 1 t hat
are sol1d at ndPdlP Wkt lrNEhe e pBawhaR PERINGS PeebiAEA e?qu.é‘
state in g,sbeh .eff rsfh%' %e@.ﬁ@tegé%rf8nhg%mp .sfw&hfdﬁ%% 36y

viscosity or nelt asure uat ed a hea?e state
the same ef faicdls hsza.e;xrde aise@dincldsed] HASithey RE fof Qvelingi liyuiliolasdter €Si N
conposition that 1s a solid at normal tenperature such as a solid sealing
mat eri al beeorie$ ihigihd t'Eherefmemﬁet pbliisqmefetrgblarﬁjtomnt ahd onariei prieferabgnd for a
resin conmposition that is a liquid at normal tenperature such as a liquid
seal i ng maPeld dB-%- heyhﬁeﬁwahoﬁ“ﬁﬁﬁ' W%’@ésjiet ysaﬂdh%eorramrﬁerg/bly sodium \when

h I I f
el udes. brarerisE PRERE. pRReL DR oA "0, pielaBT SR epoy

resin comppgokiden nay be used and preferred specific exanples thereof

i nclude an acid anhydride, an am ne type curing agent, and a novol ac type
curing agent. IRurthedmore,o0 asas loarbovate donvi smosét for dime acardonatey don-de i s
pref erabl e. As the curing accelerator used in the present invention,
any substance known as a curing accelerator for an epoxy resin conposition
may be used, and preferred specific exanples thereof include am ne type,
phosphorus type, and im dazole type actel erators.




The el ectronic conponent-sealing resin conposition of the present invention
may conprise as necessary a conponent known as one added to a nol di ng
resin. Exanples of this conponent include an inorganic filler, a flanme
retardant, a coupling agent, a colorant, and a nold rel ease agent. Al! of

t hese conponents are known as conponents added to an epoxy nol di ng resin.
Preferred specific exanples of the inorganic filler include crystalline

silica powder, quartz gl ass powder, fused silica powder, al um na powder,
and talc, CQHE?"%{R%R&%%%H%NQ{%'W'HE'%Piqq%@blfo%éﬁg aq&%{;bpfa@?ﬁg“'g‘bv\der,
and fused caiddrEfe BRULPHORIR R CLAIARKE (ShRTE bRl SdiNFXDERSINE s EXanPl es
of the flane retardant Fohclude an I nony oxi de, A4 hal ogenat ed epoxy resin,
magnesi umntitdresfedgble al um num hydr oxi de, a red phosphorus type conpound,
and a phosphoric acid ester type conpound, exanples of the coupling agent
i ncl ude sil ane Inytpedirstredep.i tharteoweratpessof thedamieanplsoiutish when fioiming el ease
agent include waxes such as an aliphatic ‘r))r@r ffin her fatt

n

3! Icohol . the plreC'FP‘F?t%JEﬂ’? !tB?l spﬁ‘tme'sa?fﬁfﬁé? iCOF%d%B%B‘gié%tpé?feéam)égct idve
|l uent, gos@l ¥eRheca Sl §?f]rr%’r%' P%}\%Featﬂ(ljfgzoa%e%’&f“cc' ?ﬁ%yﬁtﬁgngp%@' ned.

Speci fically, exanples of e rea |'uent 1 ncl ude bu enyl “gl yci dyl
ether, exasmpemt@t Whensslinjedfing Ak UgRclpitaly ltoeiHitmakedding, tldGaspernpl es of
t he thixotropy-inparting agent 1nclude an organically nodified bentonite.
Wt h regacdystalizatenppropeeds end diie highes phee ciystdilimityd oot suheint ik iscoopdghd of t he
present invention in the resin conposition for sealing an el ectraonic
conponent the gEoWty gk crystalspisolst t reswitingn i gragtRarticles. endethe spegififovi ng

anions te e i ne e .eff r | LA okh
o ons. {eliabe shl s BlORTeA0E B FRleREBRTS By} K S8IBRE B
relative horéOfleRBEby $0°0Ve 90°0f MiRerifShaVic® HI@S ickyRAIhAY sHRAsi 9 an

el ectroni c conponent, and nore preferably 0.05 to 5 parts by weight.

The resi nhighngiffsadtioarinfensity dabowdeaX-ray ecdasamemenband ireptefefabldsinpe esent
invention_may be easily obtai ned by m Xxi n% t he above-nentioned starting
mat eri al sitd§ cheRycly stabigod Margrspeciicplly, thegifirastiop Hateapidy berpmes fhed
starting pateti ' Rropri.at el yomxed. thj ' re i.s kneaded.,in a
heat ed st g(%es‘?%;sg%g%zaéggr_ ?2‘4939/31;7 rsg’eﬁr(r‘im- @l?ragg§er°{£§§|ih8(§§1n% srf"aka "o atthi S is
cool ed togqhamsEemper ature (10C to 35C), then ground by known neans, and
tabletted as necessary if it is a solid and used wi thout further treatnent
if it is a |liqgundheifirshetey,dans ereferdblaste ade deenizdemated fdryeashiagcite
conmpound of the present invention, the kneadi ng operation becones easy, the
(melt) f1¥i@bvatery WRIER &y ibeg caried utr Byi Eit@brpoREMNHSINGMR oWashingnd™ an

el ectroni nent, having_a.fi.ne c lic sha an.be seal wi t hout
def ect s. %\Ré%‘ls?‘ﬂse&é eﬁ%? .af% ag‘é(élﬂﬂ%b ggpse?%eg%r?agﬁ t010 E%rﬁ%&%mas?\g\gaﬁﬂ?/qui d at
nor mal t egREN kWiBetrichl ESndREVitRof e Walhidg8 aRlchRfbsM R IBREAD uEH Kitnce it
simlarly gives low viscosity and high flowability, an el ectronic conponent
havi ng a hongreaterpihacal @@l |SSiape arain nioee gEafardbiy ahdedst defiSIts. bdthaor esi n
conposition for sealing an el ectronic conponent of the present invention is

nore pref @feadeRthan SQUPIFRealBieg RgieMERS/CMIHTe HINEseXPyeeSiRg Islactricalw
viscosity and high flowahility effects, the viscosity bein referably 0.1
Vo100 Pagdfuctutyl of ailiiiite ol KFavEip p Remgn RaEin the’Sh dnR RpghEr on o
conponent sseali esi ! Qi th Y. { und of

t he present ?Hbﬁtbpoﬁ @ﬁgﬁgﬂ %%%%‘%%%H a¢ggs§ﬁ?§1&|mm%%|%& evice, for
exanpl e, adondedtivitg, levfewer fahehthase arsp@seaniugliguidchi p, a transistor, a
diode, or a thyristor or a passive device such as a capacitor, a resistor,
or a coil is nduplugy tbat has beporsubjastértto washingswith wader ihrthedirstastepr ed t ape
carrier, a W ri H’% board, gl ass, :r\ sjlicon wafer. The el ectronic

or.,
conponent MG AGIFdBINSRANIGEY PREISIGY PY RATAPUBIAP MEDEAISUSA 3a3P 8V so be
used effegtjvel y—w i LLJ rd. . or
seal i ng aghgﬁfcé”ﬁgkﬁﬁgﬁﬁétQ?%%Pr%QF@qg %%Uﬂéﬁypgégf?%gﬁﬁgggﬁh%@%%%sition
of the prasgné apressurRed ModzZVakshizetBAdld AORhE digkDAtdhiiBeTRINAOSIthedN

i njection nolding nethod, a conpression nolding nethod, an application

met hod, amaynbeaisedrpratarably, the slumpys atade bdousanist and dried ifTkaehigbsi n
conposition for sealing an el ectronic conponent of the present invention
exhibits particularly excellent effects when the sealed el ectronic
conponent is exposed to a high tenpergture of at |east 100C. That is, since
the resin conposition for sealing an ectroni ¢ conponent or various types
of additives contained therein becone prone to rel ease ani ons such as
chloride ion or sulfate ion when exposed to high tenperature, thus causing
corrosion, a short circuit, etc. of netal electrodes and resulting in a
~decrease in the reliability of an electronic conponent, the effect of the



<Addi tion to adhesive> - El ectronic conponents, etc. are nounted on a
substrate such as a wiring board using an adhesive. By addi ng the spherical
hydrotal cite conpound 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 by wei ght of the spherical
hydr ot al ci te conpound of the present invention relative to 100 parts by

wei ght of tresi n tsoI i ds cgnt ent of the adhesive, . By addi ng_ t he
spheri cal ‘RURPRIUISTIMOSPEREo AN cRllecid 23 ahomidsrny WHith w9ard ta theRighct i ve
adhesi ve, b o -1 NG | onent, etc.
Fo o wi ri oo alREngte 1 gingb BRARE i3 BEicREr RhERHO fpERIRRlE
Exanpl es difighdre baptruspherigobiesd dondant baARISY8baMHERIsThigl e wHaRdpet | ve
metal such as silver. It is preferable to add 0.05 to 5 parts by wei ght of
t he spher ite@Pergidicoisaowver decanym tivel mist ishmamtaisedtin ianliquiti dnopletisddteve t o
100 partsfbly Wight .of rﬁi r} solids content of the conductive adhesive.
915a,/9p rstwge. e te

<Addi ti on MRSrAVER {5 thelpfore uatarably 100°6t 389G ng

board, an j cp{ga n o d o) Sj Y j sh

conpri si nﬁﬁ?%ﬁﬂgﬂyca _ ﬁ;@r %?%ol%%fi nﬁ%ﬁ%ﬁﬁﬁ'& pg'g F%?%%Npié;ggrj\lfo ?r%l@Jeczti on.
Exanpl es @lor shiargyertize Spraparpde thiie i§ QMfedi grBtiré YradigRi Witﬁﬁm%%gtéra

t hernosetting resin such as an epoxy resin. It is preferable to d 0.05 to

5 parts byhekergperatiretdfdhe g teraperajdeatalospherecmentiomet abovdenganesent
invention relative to 100 parts by weight of the resin solids content.
<Addi t i onth% MaxiPEY temperaturermdthih actryern angyiarthe fasetaf ababaititdowingt he

e past e TANCAAGTBNGE 17 (e 8 ApBaBhRerAly"oEBY o i i BT vy ove

The paste 1s used asS an adjudvan n

adhesi on lrpbvweBnd@iyalititBatforEd bl @ §af MECHEH be IHIRRIPH

Y 8%duits
occurrence of a corrosive material "generated fromthe paste 10 be

suppr essedolleationsmetheflenmbl as 4 cyaldde @rGbbagfibeparts by wei ght of the
spheri cal hyer'taI cite conmpound of the present invention relative to 100
parts by wei ght! % SRREYGRI bydiqialcie thus obtFinethaayake sonmmed bysheating  The

t i [ ' ,hed ifi L.y bel b f t
Banp s 1 toRbunler R BaRReIRh B8 SinerbBl foTaRlentoBRRardntoros and

wei ght  ppwhid?swas EbMelig UNiessStwched ¥ha® FPefhd heSting t igfmt i on of
whet her a hydrotalcite c(o?rpound was synt hesi zed or I?\%te%esraé‘g%pﬁé@ggut from

a powder Kracegsdndy bactnyoas [omigtas it iobicagreaterithap BEDEC; Xheaythei Hdatiagt | on
measurenent with Cy Ka radiation using a nodel RINT2400V powder X-ray

di f f r act olEERETaHHA P Aéahu thedconvearpigaks auirky it bis toribighxcarkpnateniant i ons of
40 kV/ 150. m | t | ys; i t Usj Yan del
T B B Bl BB o g B S B oL B8 PP 2 e
3270E X-r @iie ftéM@éFhﬁGl%n%ethéF@bVezSFefWé‘@é% ¢4 3By 9%%%3&8@56@“’ and
funda nmet hod. e anou

anal ysis was carried out by the ntal paraneter nt of
wat er of 209 & BD@WE.i ofhevhsatiegimie s piifeaby oTdedurs G DUARBGrs. It is

t hernogravi netric anal yzer manufactured by Sei ko El ectronic Industry Co.,
Ltd., and@lR0 Rpssipledo gptaina ne-i (or Rrownuwateriof-anpstellization|tppedpbeseal on t he
measur errel%dr%?a%’iket Séor%égmc} ein1 the second step by controlling the heating

conditions for the spray dryer.

The no-water-of-crystallization type spherical hydrotalcite compound,

for which n in Formula (1) is between 0 and 0.1, has an outstandingly

improved ability for capturing divalent or trivalent metal ions such as Cu ion

because water of crystallization present between layers of the layered crystal

has decreased, and it is effective in preventing migration from copper wiring,

which is an electronic material.



246.5 g of magnesium sul fate heptahydrate and 126.1 g of alum num sulfate
hexadecahydrate were dissolved in 1 L of deionized water, and the pH was
adjusted to 10.5 by adding a solution of 53.0 g of sodium carbonate and 60
g of sodium hydroxide in 1 L of deionized water to the above solution while
maintaining it at 25C. It was then aged at 98C for 24 hours. After cooling,
dei oni zed water was added to the precipitate while filtering using a

menbr ane f'Iterh,aqﬂ it was washed until the electrical conductivity of

t he fiItreﬁéP%B%% GNgNESer than 100 pS/cm thus giving a slurry having

a concentration | % . Thi S.: r i yi ng
while stirring m{haéggfdagm ré;/%?rn%%_'ﬁél ,o f %‘agnﬁf%r%@%lg%?ﬂéeggwﬁvl?g) at a
dryi ng tenpenalud frehch&9&, aabspr dyamd ASAWeemefa Ot) Fea)Ba.dadsdninedbyay rate
of about 150 ni/mn, thus giving spherical particles of

My4. 5A 2( Getaaodg3theHRObgdebwatars tof arpstpbigatiompyRhermalhanalgsis| sushof

t hernogravi netri c anal %/sj s, X- r,a¥ %Luorescenc anal ysi s, and CHN el enent al
anal ysi s, 3hOeEHRABRVITELR IRk D I'EP?%W&Q(%@ 8men{a! {atig oiiMg. oh

scavenger 3 i 5 ( . [ rnore,
this corrpoaﬁ\)r(ljdwwggqgtﬁ @:‘E%gc%@Cegga%gésxébéy"%%#ﬁgéﬁhﬁo‘g%g%&Frge'tait)g)ﬂr enment .
Thi's di ff raethyitoget bIOHN Slshénal Ralfdiss 1. Fromthe results, there was a
peak due to hydrotalcite, and the peak intensity at 20 = 11.52 was 6000

cps. ExanpiMefal impurities>256. 4 g of magnesi um nitrate hexahydrate and 150.1 g
of alum num nitrate nonahydrate were dissolved in 1 L of dejonized water,
and the pH was §H]°8$’f‘é@l"?%”'1‘0?@ B!}J”&'&Hl‘rhd‘”ﬁc’é(ﬂrﬁtﬁtﬁfﬁ'”efmsﬁ%r@%fofth§odi um

car bonat e : ' hydr oxi i of _dei. onj.ze ter to the
above. sol UPREEhE, BomBRRISTSTHE Prbah Beenie 2l TRl AR oy 24
hours. Af tiging driynBaturdierddoffddd (&I WapuMass hed iHand iR, Walger unti |
the electrical conductivity of the filtrate becanme no greater than 100

pS/ cm t hwduginuinmgam bel aomtainbdvi Hds aot preferabieafdarencahpsduneicghtaibing i s
slurry was subjected to spray drying while stirring by a spray dryer

(DL- 41, YAe&vy melabsieh ia¢ it manganesg; cobalty thignidmpSPAPEY &/apRAIBOC, a

spray pressul; f 0 . a spray.ra f 0 nlL/m.n, thus

gi vi ng spﬁgﬁ"g‘é‘?ﬁ 0praar '} lg%%\)/ggﬁvﬁ&%}%t %‘FC& %sé ué%ﬁﬁ%‘uﬁﬁ%%’_”&?%rget ﬁ%ntf"‘g?&l ts of
ther mogr aiAdRe IheréNaley SdriviroXnieiYall |d6REEREENEE AdHNET affedRd {ddN elsenent al
anal ysis, the conposition of hydrotalcite conpound B was determ ned to be

My4. 5A 2( @rhiiBoT8n Df aldectEordopiateBal are cause@03. 3 g of nagnesi um chl ori de
hexahydr at e and_96. 6 P of al um num chl ori de. nonahydrate were dissolved in 1
L of deionized hBe dota apntephef e melabigrigitieg is Preterabiyinc geeaderl thanon of

3.0 f [ b 6 f _.sodi h i de i . . dei oni zed
o2 0 O OB PR e Y BRSO bty
for 24 hoyssre pieférabfOR Yhshtet heanos@@wigrﬁtﬁprﬁvaﬁnm?éh%rwptr@fefﬂ%wozed
water until the electrical conductivity of the filfrate became no greater

than 100 pSiater thhns20 weightappsinur Rurth@vinoe, atheototehtoatenorofoliraniume ght %
Thi s slurr%m\(vas subjected to spray drying while stirring by a spray dryer
(DL- 41, Ydheswnsetces preferably nolgrgaterdhas S@ryeight pehpeose prefesablygoc, a
spray pressur.e 0.16 MPa, and a spr rate of_ abqut 150 ni/min, thus

o vi na " sprerres had 25 it fR Sed el B0 pbereley notRsAEhdhea LS o

t her mogr ayy fhdh a WS i85 f .S, and CHN el enent al
anal ysi s, teﬂ’gﬁ c%%oﬁ%@%é#lﬁ{/%gtdaergh%z&ﬁmgﬂ & %\/’35 determ ned to be
My4. 5Al 2( GhAidGaBunti&dR0. Exanple 4 246.5 g of magnesium sul fate
hept ahydrate and 105.1 g of al um num sul fate hexadecahydrate were dissol ved
in 1 L of dei onThedydmtalcite gnthpoiadpH thaprasgnisneention dantsingi few ienigol ut i on

of 53.0 g.of sodiuymcarbonate and 60 g .of sodium hydroxide in 1 L of
dei oni zed '%Pﬁpe%ﬁﬁ%te?‘??éﬁ?‘nf’% M Rtehe 'CS\/éegﬁfHutq S§t IUJBE IMRUNHES, t hen

aged at 98C. 4 I | 100+ 1 he. pLeci ni wth
dei oni zed%\?}\é rgaﬁenFW’é{{eﬁgnéﬁgﬁt? ﬁ%’& é@gﬁ%gﬁ’v%tt y %H ?z%]tgorﬁ??;[er a?ée}ﬁ ecane no
greater then 1PQAgRSHaM IdWS dtYi ABed Flishd YnAvi b8 anegreat rti gm of 5
wei ght% This slurry was subjected to spray drying while stirring by a
spray dryehrgratogtaphyamaalysici thet ichtiensConay Lhel.dnadyzed byyIGR) emissamnat ure of
180C, a spray pressure of 0.16 MPa, and a spray rate of about 150 ni/mn,

t hus giving spherical particles (hydrotalcite conpound D). Fromthe results
of thernmogravinetric analysis, X-ray f]uorescence anal ysis, and CHN

el enental anal ysis, the conposition ofmhydr otal cite conmpound D was

determ ned to be My6Al 2( OH) 16CC3. 4H20. Exanple 5



256.4 g of magnesium nitrate hexahydrate and 125.0 g of alum numnitrate
nonahydrate were dissolved in 1 L of deionized water, and the pH was
adjusted to 10.5 with a solution of 53.0 g of sodium carbonate and 60 g of
sodi um hydroxide in 1 L of deionized water while maintaining the above
solution at 25C. It was then aged at 98C for 24 hours. After cooling, the
preci pitate was washed with deionized water until the electrical

conductivity of the fi|trate becane no greater than 100 pS/cm thus giving
a slurry ﬁBéF%@’“SRXOW&‘Lmer%T'P%”W ke %g'éﬁ?%’yﬂﬁ shromAtPgraply- subj ected to

spray drying i Wikd N ravidry - Yt lentific Co.,
Ltd.) at a drm]ré;é:t értrrr‘rlggﬁ{at%r gngﬁ" ?@8@%%5%’{3&:&“& g%%'?}r gngf q}yg%tgpﬁgg and a
spray rat eompoahawf theGratémt invehtists iDprdfBEabIPRGr dreaterPRbhi SOEweight _
(hydrotal cite conpound E). Fromthe results of thernogravinetric analysis,
X-ray flugpestiatve tndhe diydrotalsite Clamhpdundemare predénabiys notgreatamibasi ti on of
hydr ot al ci1é§ compound E was determ ned to be I\/gGAI~2(tO—|) 16CO3- 4H20. Exanpl e
6 welggt BPMy@AGReRITYRYIRAY JietRsaRlyxRt papater thary S8owsight dPmal uni num
chl ori de go; r ' ved. in. dei qni ze L...and the pH
was adj ustﬂ e'gaé%g%%p% Yvé?ttﬁegé@?ﬁwt‘}t ?ﬁ'r?ngcf ﬁgélfﬁgegs g‘% Bgoaol g%é?%ﬂéggoand 60 g
of sodi umweyghtPpraiasinde thel retfabflity RiaredicvabRic Matdral TBhBAInthiRthihde above
solution at 25C. It was then aged at 98C for 24 hours. After coolling, the
preci pi t albevewembdniataybe 9 wieigbhppmdrgreaterunti| the el ectri cal

conduct i vi gé of the filtrate becane no greater than 100 pS/cm thus giving
a slurry R&{RGHC] coBABEMIALi on of 5 weight% This slurry was subjected to

spray drying } St a spray drver (DL-41, Yapato. Scientific Co.,
Ltd.) at a dr ﬁ&é&{%ﬁ%g%ﬁ'&t@% °*§§U&¥f“§‘f%’§r 5bep?r_88%tr 8%1??'(9. T@?‘Wﬁ%{ and a
spray ratRaehirgPftdin IR0 sphéfiedl: hydid@idie” LB peRRg drCk PRSERE iffention .
(hydrotal cite conpound F). Fromthe results of thernogravinetric analysis,
X-ray fl uowaysdbencayabraby susinganas G inderenhabswrpalensi sf thbe eteutpedi ti on of

hydrotal cite conmpound F was determ ned to be My6Al 2( OH) 16CC3- 4H20. Exanpl e
7 epRiustixity i afea cossIMani baoncaeaplana st &l lgachmgcotibinte4 hour s,
giving a - r-of -crystallization type spherica ydrot al cite conpound
(hydr ot al Q%Pﬁﬁtggnﬁ%&?{dgé)heqfwgm tt'ée r'@ps/q%rt@eo?"}%é* rﬁgwfﬁﬁ% ot tgﬁal ysis,
X-ray flugi@areoE fordd el Nt RERN%TS ition of
hydrotal cite conmpound G wals Sdgltjnéejrt%ggél gﬁbsﬁw@?g&gg%%%ﬁ%ﬁ?%&g@gnpl e 8
Hydr ot al clargerctbepaiunel fdd the eldxetaiccaidictivity ¢ ugige 260 tHatth@ Aybpstakitegi Vi ng a

no-wat er-of-crystallization type spherical hydrotalcite conpound
(hydr ot al €¢PRORFHSovmdakle ormoptainp@ laegaipmeupt of inenuriligsavi netri c anal ysi s,

X-ray fluorescgnce _anal vsis, .and | ement al anal ysi s, . the osition of
hydrotal cite c%ﬁpg[ﬁfxﬁm%’ At &f %}‘H&cﬁaﬁ:beb%o%%wcg{sqq)ef&ﬁ] %%o rative
Exanpl € ldeionized Wdfordad P35-TAGHPIoiMAL Ohhd R A hreRfbdlficd 9 Of

al um num chl ori de hexahydrate were dissolved in 1 L of delonized water, and
the pH wasoradlictisttydf the dipdrnatanh neeasated bpa efndu@tigitypmet@dis Prefeyalbigxi de in
1 L of deionized water while maintaining the above solution at 25C. It was
t hen agedn@gremer than 200 nfilers, mureepretayablynep grémtepthan pbo atSécmaandashed
wi t h dei oni zed ter until the elecgtri onductjvity of the filtrate
became nd*YFeUpLy ﬂrﬁgﬁ{a{i‘l@d‘opgf r ﬁ’rﬁ%*@é \H%ﬁﬁma g'JIhSr'Péehé{m'hﬁ‘aé( be 0
concentr atd ight% This slurry was subjected to spray drying while
stirri nga‘%)%/eg] g{)?%/a\(%]r'yer (DL-41, Yamato Scientific Co., Ltd.) at a drying
t enper at K@ ioh el(&ﬁgng@cgpéawﬁr essure of 0.16 MPa, and a spray rate of
about 150 nL/m n, thus giving spherical particles (Conparative conpound 1).
From t he resul Theofl titrerexchangée metpaicity avfathes ingdrotalcitg ¢dmpowst efiche

anal ysis, and CHN el enental analysis, the conposition of Conparative
conpound Pre§igRt Healion may be aasilvgneayred dy) fesceegMesobiacingdl ta poe
Exanpl e 2 20 .gq of .magpesi um chl aride xahydr.ate and 80.5 g of
al uni num%BﬂI §xehan eexréﬁ?/té&ht Lés'%rgyiﬁogglﬂr(?ech% 1h|ﬁ‘eo1talldé?'?)n?’%°é’&"ﬁﬁt er, and
t he pH waspadity$d : ' ti ' xide in
AR s vt G e I R T A e
t hen agedanat pagcularly pdefecably. 1.5f meq/q,oahd rthe dapperpliraiti ipi praferavhsnwashed
with deionized water until the electrical conductivity of the filtrate
becanme no greater than 100 pS/cm thus giving a slurry having a
concentration of 5 weight% This slurry was subjected to spray drying while
stirring by a spray dryer (DL-41, Yan'&i(o Scientific Co., Ltd.) at a drying
tenperature of 180C, a spray pressure of 0.16 MPa, and a spray rate of
about 150 nli/mn, thus giving spherical particles (Conparative conpound 2).
Fromthe results of thernogravinetric analysis, X-ray fluorescence

anal ysis, and CHN el enental analysis, the conposition of Conparative

el N A PN PN~ A [



Conpar ati ve Exanple 3 246.5 g of magnesi um sul fate heptahydrate and

126.1 g of al um num sul fate hexadecahydrate were dissolved in 1 L of

dei oni zed water, and the pH was adjusted to 10.5 with a solution of 53.0 g

of sodi um carbonate and 60 g of sodium hydroxide in 1 L of deionized water

whi | e mai ntai ning the above solution at 25C. It was then aged at 98C for 24
hours. After cooling, the precipitate was washed with deionized water until
the electrical conductl vity of the filtrate became no %ﬁeater t han 100

pS/cm drigéaatﬁy than /M9 o Et‘%ﬁt?f%'tabi%&tth%ﬁd IR BUFRENIEHRRPAGItY it G ea
hydrot al cizf e h%O'EBBUé‘dra(mgB”B%é‘t S fiBQ&?Bn‘é”‘i’o 3%aﬁat§’ﬁ‘ PJP%bhﬁi%@Notfhle
ySI'S enent al

therm)graw netric anal X-ray fl'uorescence ana

anal ysi s, ddnﬁ)mﬂpgs.lsbuwaafegé‘am fatar@aiconpound 3 was determ ned to be
MBBAI 2( O—I) 16CC3. 4H20. Conparative Exanple 4 Conpar ati ve conpound 3

was dried at 250 fsohefzaalwmmgtalcgievtmgpaumbomm@rpreﬁerttri»ymnildni gai iben type

spherical h otalcjte co ound aratjve ound 4). Fromthe results
of thernogsﬁéég’%t‘?? i (AP PsaPI%CP%\ %ISHSFe%?céﬁeg’P%n‘é‘?\S%g“Q IB$Hatemn

el ement al al ysis,

determ ne ?‘o %eﬁ@%%ﬁ’@?%%% %orraf)qgrrga?l §t3é5§°ﬁ%mgﬁp%s aWargs'BI-IT 4A
manuf act urghgusitterove Fuhpetfiste, | fHUSIph¥rieal hyltstaicitehicempiotingd ©PMKRr ci al
hydrotal cite conpound, was defined as Conparative conpound 5. Basic

physi cal mrepenttinesntafn cam alstabenged in<MstahilizaTent carfosBHT isfpbiter iedc.sur f ace

ar ea> The specific surface area of hydrotal CI te compound A that was
obt ai ned \Kagaﬁ%%lglwea Fsrvind chidiiece with JI'S Z8830 'deternination of the

specific powders (solids) by gas adsorption nethod . This
result is %sf{] s%?@oﬁ'b$§1g%> Simlarly, hydrotalcite corrpounds B, C

D, E and F, anWlt@OF@b'f’Jrétt'oVQ &R e484Snla tasth %ﬁfbo%lﬂllaheéérﬁ rn&ﬂg”ﬁfésure”e”t
of speC|f|c surface area. The results are also shown in

<Measur ensphedtalaveiratpdcise comgauyd phithe preseitzevemibrpar magll bae $||ther a

distribut Itr?enr>mose’tting 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.

The epoxy resin may be generally used without limitation as long as it
is one that is used as an electronic component-sealing resin. For example,
the type thereof is not particularly limited as long as it has at least two epoxy
groups per molecule and is curable, and any resin used as a molding
material, such as a phenol-novolac type epoxy resin, a bisphenol A epoxy
resin, a bisphenol F epoxy resin, or an alicyclic epoxy resin, may be used.
Furthermore, in order to enhance the moisture resistance of the electronic
component-sealing resin composition of the present invention it is preferable

to use as the epoxy resin one having a chloride ion content of at least 0 ppm

but no greater than 10 ppm and a hydrolyzable chlorine content of at least 0
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Measur enent of secondary particle size (nedian dianmeter) and particle size
distribution of a spherical hydrotal cite conpound was carried out by

di spersing the spherical hydrotal cite conpound in deionized water, treating
it wwth 70 Wul trasound waves for at |east 2 mnutes, then measuring using
a laser diffraction type particle size distribution analyzer, and anal yzi ng
t he result on a vol unetric basis. Specifically, neasurenment was carried out

usi ng an a ion type particle size distribution

nmeasur errerﬂpng g’i B‘i’ngﬁ%f’gﬁ’f'g@f’ {ﬁﬁaﬁﬁ%l vern Instruments Ltd. <Measurenent of
ion exchange ca (Y- ound A
was placed in a %oédféf”ﬁ%ﬂ{) ‘t"r%t/ gﬁ% &E‘ﬁm ég(‘tﬁ% 6}%@ ﬂi&ér&ﬁ%}w m

concent r atsuitabBopee 0sied aithld pRendlfc relide06pd6) tesimfdrsasfifg Aine@etohier ei nt o,
and the bottle was hernetically sealed and agitated at 40C for 24 hours.
Subsequentqoynpotnﬁhé &yl préferabhasis & Ireeinecbropositiom faesbating ani eleetrohigvi ng a
pore size of and the chlorjde ion concentration in the filtrate was

.1
measur ed WWW‘*@E t'8§WaWp°PHI°§‘ ORIy Isie |%n°‘(f§]9uéi%é§ @ W9 by a
val ue obt gj-nel by, "EAS Uhid e C@éfﬂ{e’hddgﬁ Q %g”ﬂcg 8Lition fBY s%?[]lﬁé'aﬂg out

t he same operation w t'hout 84di ng al crte” conpound, i ving
t he chl or ieflsctiohic @¥a{paRBAL @ﬁRﬁélﬂrﬁséﬁmMthloﬂ' heinr ggditibh, Vith 948 t%' so in

Tabl e 2. Hydrotal cite conpounds B to F and Corrpar ative conpounds 1
to 4 wer e resini dampagsitiorsatosdsemtidg citl ekecﬁemooaompohamtgﬁ\atapamsteyl ihnthg/ g) was
determ ned.  The results are al so shown in . <lon_chromat ography

anal ysi s GBI dhere W@aﬁlﬂs@nﬁﬂedeﬁ@idpﬁéﬁ'ﬂng H‘tﬁi@!‘a‘B)@r35M%n‘{!h'&Bt%ﬂeed by

col umn: 1 840 e AL ROCERheraiPe aeartah 3y b EREA) SRl sHing fellasecs 1. -

MV NaHCOB yafigte Qws midnalt %rHaQ%mbﬁatuﬁe SsdBing! Mafdiié QRSO are AT At

(recycl e node) loride ion was neasured under the analysis
conditi onslognabmnaimamre abkk heatertyenditeaf, andoised iofa liguidrstate incnstdpesfchi ng
out > 5.0 g of spherical hydrotalcite conpound A was placed in a 100

nL seal ablséa‘f!ﬁﬂ ﬁ’bt?'ﬁ??%ﬁo@?'ﬁypéﬁ@ prRd stipee r hei Skt vigeafiti ®&r meHo i of
dei oni zed S rther added t eto and, th nt ai ner was seal ed and
treat ed afoaBley B mstbhal af RFuptE B 7 ng3e et P RS watBR 780 oo
using a npphiree fTid GischbaY BAd AoMbLRity FdiCa Pésifl- &anms.ﬁd‘mtﬂms audiit e ion,
nitrate ion, and chloride i'on concentrations of the filtrate were rreasured
by ion chabrmatmgr tgmperghirersatoh aom solitl sédlorg datedal aver defireas to abann
addition to sulfate ion under the anal ysis conditions given above.

Measur emeftelbUpersiieand arati dewabilityo pndifer adiesimeemeasitiopihehisrabiaeid sodi um
ion and at normal temperature such as a liquid sealing material they mean normal
viscosity and flowability.

When the electronic component-sealing resin composition of the
present invention includes an epoxy resin, any substance known as a curing
agent for an epoxy resin composition may be used, and preferred specific
examples thereof include an acid anhydride, an amine type curing agent, and
a novolac type curing agent. In order to easily lower a viscosity, an acid
anhydride is preferable.

As the curing accelerator used in the present invention, any substance
known as a curing accelerator for an epoxy resin composition may be used,
and preferred specific examples thereof include amine type, phosphorus type,

and imidazole type accelerators.
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magnesi um i on concentrations in the filtrate were measured by a met hod of

| CP optical em ssion spectronetry in accordance with JI'S KO116-2003. The
nunerical val ue obtained by nmultiplying the sumof the neasurenent val ues
by 10 was defined as the amount of ionic inpurities (ppm. The result is
given in Table 2. Simlarly, hydrotalcite conmpounds B to F and
Conparative conpounds 1 to 4 were subjected to neasurenent of the anpunt of
impurity ions leaching out. The re?ults are shown in Table 2. <Measurenent

of electrical cORIRETHRNG WMRANGEI-HG/NG Lesin compasion of; they dregedtcite

conpound %véﬂﬁﬁn%gf%gm'gﬁs@ as) ed@snférg?é gg%ngongh'y&r%v&@% %%%O$%#%/+g°pg

pressure-resistant container, 50 ni zed wat er was added

t hereto, aneéldingeresimt aErenpleas of ik esbrapshdnt eatiadeain 1indiganes fifler,hgurs.
After cooling, this solution was filtered using a nenbrane filter having a

pore si ze fEm@retaggant amgouplingepeentr accaloreohdrnst 8 vielg rejseserggent. t Al
filtrate re nmeasured bt\é an el ectrical cond ctigi% meter. The result is
given in FLHNESS components i Kngun as EomRANSNES PAJES IR GineROY MOlEng ng

Conpar at i W@siﬁpnppxﬁ@%d]s Riflk wgrﬁpr%ebafemeeﬂo@arﬂg@@mar m@&ergb{sg&gﬁ&“ cal

conductivity of the supernatant. e results shown 1'n" Tabl Exanpl e
9 Measur ersiiita gwders §Osit2 ¥la38Chowier Ofiised skl peldéyl, WiliniMen pewdeidand
<Preparation of sanple> 72 parts of a bisphenol epoxy resin (epoxy
equi val enttaleo@nd a®oparthenmofcrystaliing redlidsapewdeur fugrtagriass Eowldecubad wei ght

252), 100 ,paris. .of fused silica, 1 part of an epoxy-based sil ane caoupling
agent , an(ﬁ'ﬁ)%ﬁ sijeg PQWSP'ﬁ\}%tpé?féf%ﬂ'?é”lﬁ?n%@éirﬂfeARﬁé&/eé‘%-gr@Eﬁmmﬁéﬂ using a

spatul a, Gh¢-orRBelHELRETnALAE BNl HdU 8 hilobelibldy- by NEkpjore. this

m xture egassed at . sTng a vacuum punp _ our I"CRness of
1 mm of t heagrRSium t Ihyard¥idecd aminmp! lhgdr@mep, ta0 réd NPhosPhomdsUniypgm Wi ri ng

printed on a glass plate (line width 20 pm filmthickness 0.15 pm length
1000 mm Icomgogag, 20dpan phosphetiaranid asbten typek t@npandd c exahpéds DR GEe
(al um numc\émﬁéliin%gaggﬂpilngluﬁ%'silél\rfest():lgesé ta%dnﬁggi%%equrgs? and examples of the

mold release agent include waxes such as an aliphatic paraffin and a higher

fatty alcohol. |

In addition to the above-mentioned components, a reactive diluent, a
solvent, a thixotropy-imparting agent, etc. may be contained. Specifically,
examples of the reactive diluent include butylphenyl glycidyl ether, examples
of the solvent include methyl ethyl ketone, and examples of the thixotropy-
imparting agent include an organically modified bentonite.

With regard to the proportion of the spherical hydrotalcite compound of
the present invention in the resin composition for sealing an electronic
component, the larger the proportion, the greater the effect in removing
anions tends to be, but since the effect reaches a limit when the proportion is
too high, it is preferably 0.01 to 10 parts by weight relative to 100 parts by
weight of the resin composition for sealing an electronic component, and
more preferably 0.05 to 5 parts by weight.

The resin composition for sealing an electronic component of the

present invention may be easily obtained by mixing the above-mentioned
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The viscosity of the mxed resin prior to curing was neasured (25C) in
accordance with JI'S K7117-1 using a nodel B visconeter. The result is shown
in Table 2. <Corrosion test> The epoxy-coated al um num wiring sanple
A prepared above was subjected to a pressure cooker test (PCT) (equipnent
used: PLAMOUNTPM220 manufactured by Kusunoto Chemicals, Ltd., 130C 2C
85%H ( 5%, applied voltage 40V, tinme 40 hours). The resistance of the
aluminumw,ring of .the positive electrode was neasured before and after the
He Marerels

PCT, and &W& Bhde KHY8d e the FYe PERMPI e 2HaN e then abeypst ange.
. : n exani ne
TR R S

fromthe backsi esults are’s e 2.

Exanpl e 1@ heated stAtelByrIRh¥adérn® §ABPA @ehiltePr&NATRInPILItiGE SR manner
as in Exanple 9 except that hydrotal cite conpound B was used instead of

hydr ot al ciacelesoipoee tampenatute (0% ty IREESuthemegtouaddby heowor mesnen t est

' ' bl . Ex le 11
AL U mam A t%éFe;thﬂ*!?seﬁécseﬁa'aé?»bﬁéefafaQé’@ﬁqq%Bﬂlasgaﬁ»gtzma@r?ﬁ%étrwnlsml e o
; | . nst . rotalcjt
compound X IS Ao SO e MInE PR a8 AL Bl UmREIE bE, | o

out. The rlesupreSent envimton, ithe TRAERIiKg SpEHERbE Hekomes eas WRENKRLM ring

sanple D was prepared in the same nanner as in Exanple 9 éxcept that
hydr ot al ciflowabditpwinet $ealing arselgctroaiceaampdnerityiohpod\adsciand amw epeptrioticd, and
viscosity neasurepent and the corrosion test were carried out. The results
are shown SPRPPABNE having,a fineccamplicated shapgngafuheviadled) vathast defectas

D ebores Wt S THECaD 1 FEBIPAE. SoBshRRl A A 8 Seftet,
measur erremémggfétm?itqerds@aié%naiiiﬁﬁid S&{IRgGRAIrRY i sind8 %t Siffildhl Gide shown
I n Tabl e 2. anple 14
low viscosity and high flowability, an electronic component having a fine
complicated shape can be sealed without defects. The resin composition for
sealing an electronic component of the present invention is more preferably a
liquid sealing material, which easily exhibits low viscosity and high flowability
effects, the viscosity being preferably 0.1 to 100 Pa-s at 25°C, and more
preferably 1 to 10 Pa-s.
An electronic component-sealing resin composition to which the
hydrotalcite compound of the present invention is added may be used in a
case in which a device, for example, an active device such as a
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, an injection molding method, a compression molding

method, an application method, an injection method, etc. may also be used.
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Al um numw ring sanple F was prepared in the same nmanner as in Exanple 9
except that hydrotalcite conpound F was used instead of hydrotalcite
conpound A, and viscosity nmeasurenment and the corrosion test were carried
out. The results are shown in Table 2. Exanple 15 Al um num w ring
sanple G was prepared in the same manner as in Exanple 9 except that
hydr ot al ci te conpound G was used instead of hydrotal cite conmpound A, and
Vi scosity neasu@$nent and the_cor{osion t est mFre carried out. The results
I

are shown in Tabl% 'SSINERAMBPEItie for sealing App¢lgEHEDICT PGPSR &f HhRas
' . - i D | t i
prepared .4 mgﬁt.mn&&gb.?ssof aﬁy @@ &c%usé@%%cgh%hﬁgw algbhe

conpound H was used I nstea ci'te conpoun Vi SCoSI'ty

neasur enerlecithid REMPOhEAS iLBXESSd WL hig tdreger@uire dihat N&sdtl {so°@w.e shown
in Tabl e 2. Conparative Reference Exanple Al um num wi ri ng

conpar at i V&@at é9.csiner dhe daphecomposiiapfereseiling e adestronmamperpant mrExanpl e
9 except that hydrotalcite conpound A was not used, and viscosity
neasurgneﬂf’maﬂﬁ%f%? %O?Q%EY%C rdatnedeiherein RecomeptoneTiRe"&Ie3A ARIOABe shown

in Tabl e %uc%&h@ﬁ&é@o#@%‘lfﬁtaﬁsiﬁg&ﬂkﬂ@pgﬁs%qu@BFﬁg@ggXtﬁra pte 1 was

prepared in the sane  nanner as 1n Exanp éxce npar'ative

conpound tauging Uskebsidis tL8Ro@fcirdur! etcdlotirhétaf egediends Andersbutir Rsht ¥
measurenent and the corrosion test were carried out. The results are shown
i n Tabl e 2ece@spaimathe eeliabitify of 7an electronigdl cornpomenti thegeffectpaf aheve

sanmple 2 repared in the same nmanner as in Exanple 9 except that
Coggar ati ggg@gﬁlﬁ girampoyad qidbe PreRam daventionetgadT AR ANeRSEAYRNGRT and

IR A Y SRR e TR

conpar at i ¢empaABhe I HASIHBERPAFE furtier! BEnSIE WRABACthedabbVe-MeHIiRh8d9 except
t hat Conparative conpound 3 was used instead of hydrotalcite conpound A,

and vi scosnpenabarsuirepesad amd théeresr rcosipasitions formeealingiram eelectnbnicThe

results aggm%gg\é\ﬁt iisrllo-gggloer a2b'ove, and particularly 150°C or above. |
<Application to wiring board>

A wiring board is produced by forming a printed wiring substrate

utilizing the thermosetting properties of an epoxy resin, etc. to a glass fabric,
etc., adhering a copper foil, etc. thereto, and forming a circuit by etching, etc.
However, in recent years there have been problems with corrosion and poor
insulation due to an increase in density of the circuit, layering of circuits,
making an insulating layer film thinner, etc. @ Such corrosion can be
prevented by adding the spherical hydrotalcite compound of the present
invention when producing a wiring board. Furthermore, corrosion, etc. of a
wiring board can be prevented by adding the spherical hydrotalcite compound
of the present invention to an insulating layer for a wiring board. From such
viewpoints, a wiring board comprising the spherical hydrotalcite compound of
the present invention can suppress the occurrence of defective products due
to corrosion, etc. It is preferable to add 0.05 to 5 parts by weight of the

spherical hydrotalcite compound of the present invention relative to 100 parts

by weight of resin solids content of a wiring board or an insulating layer for a
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Conpar ati ve Exanple 9 Al umi num wi ring conparative sanple 4 was
prepared in the sanme manner as in Exanple 9 except that Conparative
conmpound 4 was used instead of hydrotal cite conmpound A, and viscosity
measurenent and the corrosion test were carried out The results are shown
in Table 2. Conparative Exanple 10 Al um num w ring conparative
sanple 5 was prepared in the sane nmanner as in Exanple 9 except that
Conpar ati ve conpound 5 was used instead of hydrotal cite conpound A and

Vi scosity WL RogR®nt and the corrosion test were carried out. The results

are shown iﬂd%ﬁgrln % Zdhesil € 1 Sanpl e BET specific surface area 0.112/9)
Secondary particle size

Electronic components, etc. are mounted on a substrate such as a
wiring board using an adhesive. By adding the spherical hydrotalcite
compound 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 by weight of the spherical hydrotalcite compound of the
present invention relative to 100 parts by weight of resin solids content of the
adhesive.

By adding the spherical hydrotalcite compound 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
containing a conductive metal such as silver. It is preferable to add 0.05 to 5
parts by weight of the spherical hydrotalcite compound of the present
invention relative to 100 parts by weight of resin solids content of the
conductive adhesive.
<Addition to varnish>

An electrical product, a printed wiring board, an electronic component,
etc. may be produced using a varnish comprising the spherical hydrotalcite
compound of the present invention. Examples of the varnish include one
containing as a main component a thermosetting resin such as an epoxy
resin. It is preferable to add 0.05 to 5 parts by weight of the spherical
hydrotalcite compound of the present invention relative to 100 parts by weight
of the resin solids content.
<Addition to paste>

The spherical hydrotalcite compound 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
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are to be connected. This enables the occurrence of a corrosive material
generated from the paste to be suppressed. It is preferable to add 0.05 to 5
parts by weight of the spherical hydrotalcite compound of the present

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

Examples

The present invention is explained more specifically below by
reference to Examples and Comparative Examples.

% and ppm denote weight % and weight ppm respectively unless
otherwise specified.

Confirmation of whether a hydrotalcite compound was synthesized or
not was carried out from a powder X-ray diffraction pattern obtained by
powder X-ray diffraction measurement with Cu Ka radiation using a model
RINT2400V powder X-ray diffractometer manufactured by Rigaku Corporation
under X-ray conditions of 40 kV/150 mA. CHN elemental analysis was
carried out using a Yanaco model MT-5 CHN-corder, X-ray fluorescence
analysis was carried out using a System 3270E X-ray fluorescence analyzer
manufactured by Rigaku Corporation, and analysis was carried out by the
fundamental parameter method. The amount of water of crystailization was
measured using a model TG/DTA220 thermogravimetric analyzer
manufactured by Seiko Electronic industry Co., Ltd., and x, a, b, ¢, d, and n in
Formula (1) were calculated based on the measurement results.

Example 1

246.5 g of magnesium sulfate heptahydrate and 126.1 g of aluminum
sulfate hexadecahydrate were dissolved in 1 L of deionized water, and the pH
was adjusted to 10.5 by adding a solution of 53.0 g of sodium carbonate and
60 g of sodium hydroxide in 1 L of deionized water to the above solution while
maintaining it at 26°C. It was then aged at 98°C for 24 hours. After cooling,

deionized water was added to the precipitate while filtering using a membrane
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filter, and it was washed until the electrical conductivity of the filtrate became
no greater than 100 uS/cm, thus giving a slurry having a concentration of 5
weight%. This slurry was subjected to spray drying while stirring by a spray
dryer (DL-41, Yamato Scientific Co., Ltd.) at a drying temperature of 180°C, a
spray pressure of 0.16 MPa, and a spray rate of about 150 mL/min, thus
giving spherical particles of MgssAI(OH)13C03-3.5H,0 (hydrotalcite
compound A). From the results of thermogravimetric analysis, X-ray
fluorescence analysis, and CHN elemental analysis, the composition of
hydrotalcite compound A (inorganic ion scavenger A) was determined to be
Mga.sAl2(OH)13C03-3.5H,0. Furthermore, this compound was subjected to
powder X-ray diffraction (XRD) measurement. This diffraction pattern is
shown in FIG. 1. From the results, there was a peak due to hydrotalcite, and
the peak intensity at 26 = 11.52° was 6000 cps.
Example 2

256.4 g of magnesium nitrate hexahydrate and 150.1 g of aluminum
nitrate nonahydrate were dissolved in 1 L of deionized water, and the pH was
adjusted to 10.5 by adding a solution of 53.0 g of sodium carbonate and 60 g
of sodium hydroxide in 1 L of deionized water to the above solution while
maintaining it at 25°C. It was then aged at 98°C for 24 hours. After cooling,
the precipitate was washed with deionized water until the electrical
conductivity of the filtrate became no greater than 100 pS/cm, thus giving a
slurry having a concentration of 5 weight%. This slurry was subjected to
spray drying while stirring by a spray dryer (DL-41, Yamato Scientific Co.,
Ltd.) at a drying temperature of 180°C, a spray pressure of 0.16 MPa, and a
spray rate of about 150 mL/min, thus giving spherical particles (hydrotalcite
compound B). From the results of thermogravimetric analysis, X-ray
fluorescence analysis, and CHN elemental analysis, the composition of
hydrotalcite compound B was determined to be Mg, sAl>(OH)13C03-3.5H,0.

Example 3

19



3.1 < 100 110 Inorganic ion scavenger D 36 3.6 3.0 < 100 110 I norganic ion
scavenger E 37 3.5 2.9 < 100

203.3 g of magnesium chloride hexahydrate and 96.6 g of aluminum
chloride nonahydrate were dissolved in 1 L of deionized water, and the pH
was adjusted to 10.5 with a solution of 53.0 g of sodium carbonate and 60 g
of sodium hydroxide in 1 L of deionized water while maintaining the above
solution at 25°C. It was then aged at 98°C for 24 hours. After cooling, the
precipitate was washed with deionized water until the electrical conductivity of
the filtrate became no greater than 100 pS/cm, thus giving a slurry having a
concentration of 5 weight%. This slurry was subjected to spray drying while
stirring by a spray dryer (DL-41, Yamato Scientific Co., Ltd.) at a drying
temperature of 180°C, a spray pressure of 0.16 MPa, and a spray rate of
about 150 mL/min, thus giving spherical particles (hydrotalcite compound C).
From the results of thermogravimetric analysis, X-ray fluorescence analysis,
and CHN elemental analysis, the composition of hydrotalcite compound C was
determined to be Mgy 5Al2(OH)13C03-3.5H,0.

Example 4

246.5 g of magnesium sulfate heptahydrate and 105.1 g of aluminum
sulfate hexadecahydrate were dissolved in 1 L of deionized water, and the pH
was adjusted to 10.5 with a solution of 53.0 g of sodium carbonate and 60 g
of sodium hydroxide in 1 L of deionized water while maintaining the above
solution at 25°C. It was then aged at 98°C for 24 hours. After cooling, the
precipitate was washed with deionized water until the electrical conductivity of
the filtrate became no greater than 100 pS/cm, thus giving a slurry having a
concentration of 5 weight%. This slurry was subjected to spray drying while
stirring by a spray dryer (DL-41, Yamato Scientific Co., Ltd.) at a drying
temperature of 180°C, a spray pressure of 0.16 MPa, and a spray rate of
about 150 mL/min, thus giving spherical particles (hydrotalcite compound D).
From the results of thermogravimetric analysis, X-ray fluorescence analysis,
and CHN elemental analysis, the composition of hydrotalcite compound D was

determined to be MgeAl2(OH)16C03-4H,0.
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Example 5

256.4 g of magnesium nitrate hexahydrate and 125.0 g of aluminum
nitrate nonahydrate were dissolved in 1 L of deionized water, and the pH was
adjusted to 10.5 with a solution of 53.0 g of sodium carbonate and 60 g of
sodium hydroxide in 1 L of deionized water while maintaining the above
solution at 25°C. It was then aged at 98°C for 24 hours. After cooling, the
precipitate was washed with deionized water until the electrical conductivity of
the filtrate became no greater than 100 uS/cm, thus giving a slurry having a
concentration of 5 weight%. This slurry was subjected to spray drying while
stirring by a spray dryer (DL-41, Yamato Scientific Co., Ltd.) at a drying
temperature of 180°C, a spray pressure of 0.16 MPa, and a spray rate of
about 150 mL/min, thus giving spherical particles (hydrotalcite compound E).
From the results of thermogravimetric analysis, X-ray fluorescence analysis,
and CHN elemental analysis, the composition of hydrotalcite compound E was
determined to be MgeAl2(OH)16CO3-4H,0.
Example 6

203.3 g of magnesium chloride hexahydrate and 80.5 g of aluminum
chloride nonahydrate were dissolved in 1 L of deionized water, and the pH
was adjusted to 10.5 with a solution of 53.0 g of sodium carbonate and 60 g
of sodium hydroxide in 1 L of deionized water while maintaining the above
solution at 25°C. It was then aged at 98°C for 24 hours. After cooling, the
precipitate was washed with deionized water until the electrical conductivity of
the filtrate became no greater than 100 uS/cm, thus giving a slurry having a
concentration of 5 weight%. This slurry was subjected to spray drying while
stirring by a spray dryer (DL-41, Yamato Scientific Co., Ltd.) at a drying
temperature of 180°C, a spray pressure of 0.16 MPa, and a spray rate of
about 150 mL/min, thus giving spherical particles (hydrotalcite compound F).
From the results of thermogravimetric analysis, X-ray fluorescence analysis,

and CHN elemental analysis, the composition of hydrotaicite compound F was
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determined to be MgeAl,(OH)6CO3-4H,0.
Example 7

Hydrotalcite compound A was heated and dried at 250°C for 24 hours,
giving a no-water-of-crystallization type spherical hydrotalcite compound
(hydrotalcite compound G). From the results of thermogravimetric analysis,
X-ray fluorescence analysis, and CHN elemental analysis, the composition of
hydrotalcite compound G was determined to be Mg4.5Al2(OH)43COs.
Example 8

Hydrotalcite compound D was heated and dried at 250°C for 24 hours,
giving a no-water-of-crystallization type spherical hydrotalcite compound
(hydrotalcite compound H). From the results of thermogravimetric analysis,
X-ray fluorescence analysis, and CHN elemental analysis, the composition of
hydrotalcite compound H was determined to be MggAl2(OH)16CO3.
Comparative Example 1

203.3 g of magnesium chloride hexahydrate and 96.6 g of aluminum
chloride hexahydrate were dissolved in 1 L of deionized water, and the pH
was adjusted to 10.5 with a solution of 60 g of sodium hydroxide in 1 L of
deionized water while maintaining the above solution at 25°C. It was then
aged at 98°C for 24 hours. After cooling, the precipitate was washed with
deionized water until the electrical conductivity of the filtrate became no
greater than 100 pS/cm, thus giving a slurry having a concentration of 5
weight%. This slurry was subjected to spray drying while stirring by a spray
dryer (DL-41, Yamato Scientific Co., Ltd.) at a drying temperature of 180°C, a
spray pressure of 0.16 MPa, and a spray rate of about 150 mL/min, thus
giving spherical particles (Comparative compound 1). From the results of
thermogravimetric analysis, X-ray fluorescence analysis, and CHN elemental
analysis, the composition of Comparative compound 1 was determined to be
Mga sAl2(OH)13C03-3.5H,0.

Comparative Example 2
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203.3 g of magnesium chloride hexahydrate and 80.5 g of aluminum
chloride hexahydrate were dissolved in 1 L of deionized water, and the pH
was adjusted to 10.5 with a solution of 60 g of sodium hydroxide in 1 L of
deionized water while maintaining the above solution at 25°C. It was then
aged at 98°C for 24 hours. After cooling, the precipitate was washed with
deionized water until the electrical conductivity of the filtrate became no
greater than 100 uS/cm, thus giving a slurry having a concentration of 5
weight%. This slurry was subjected to spray drying while stirring by a spray
dryer (DL-41, Yamato Scientific Co., Ltd.) at a drying temperature of 180°C, a
spray pressure of 0.16 MPa, and a spray rate of about 150 mlL/min, thus
giving spherical particles (Comparative compound 2). From the results of
thermogravimetric analysis, X-ray fluorescence analysis, and CHN elemental
analysis, the composition of Comparative compound 2 was determined to be
MgeAl>(OH)16CO3-4H20.

Comparative Example 3

246.5 g of magnesium sulfate heptahydrate and 126.1 g of aluminum
sulfate hexadecahydrate were dissolved in 1 L of deionized water, and the pH
was adjusted to 10.5 with a solution of 53.0 g of sodium carbonate and 60 g
of sodium hydroxide in 1 L of deionized water while maintaining the above
solution at 25°C. It was then aged at 98°C for 24 hours. After cooling, the
precipitate was washed with deionized water until the electrical conductivity of
the filtrate became no greater than 100 pS/cm, dried by allowing to stand at
150°C, and ground, thus giving a hydrotalcite compound (Comparative
compound 3). From the results of thermogravimetric analysis, X-ray
fluorescence analysis, and CHN elemental analysis, the composition of
Comparative compound 3 was determined to be MgsAl>(OH)16C0O3:4H,0.
Comparative Example 4

Comparative compound 3 was dried at 250°C for 24 hours, giving a

no-water-of-crystallization type spherical hydrotalcite compound (Comparative
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compound 4). From the results of thermogravimetric analysis, X-ray
fluorescence analysis, and CHN elemental analysis, the composition of
Comparative compound 4 was determined to be Mg4.sAl;(OH)13COs;.
Comparative Example 5

DHT-4A manufactured by Kyowa Chemical Industry Co., Ltd., which is
a commercial hydrotalcite compound, was defined as Comparative compound
5.

Basic physical properties of ion scavenger

<Measurement of BET specific surface area>

The specific surface area of hydrotalcite compound A that was
obtained was measured in accordance with JIS Z8830 'determination of the
specific surface area of powders (solids) by gas adsorption method'. This
result is shown in Table 1.

Similarly, hydrotalcite compounds B, C, D, E, and F, and Comparative
compounds 1 to 4 were subjected to measurement of specific surface area.
The results are also shown in Table 1.
<Measurement of average secondary particle size and particle size
distribution>

Measurement of secondary particle size (median diameter) and
particle size distribution of a spherical hydrotalcite compound was carried out
by dispersing the spherical hydrotalcite compound in deionized water, treating
it with 70 W ultrasound waves for at least 2 minutes, then measuring using a
laser diffraction type particle size distribution analyzer, and analyzing the
result on a volumetric basis. Specifically, measurement was carried out
using an 'MS2000' laser diffraction type particle size distribution measurement
system manufactured by Malvern Instruments Ltd.
<Measurement of ion exchange capacity>

1.0 g of spherical hydrotalcite compound A was placed in a 100 mL

polyethylene bottle, 50 mL of a 0.1 mol/L concentration aqueous solution of
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alumnumw ring (mcroscope) Exanple 9 8.0 3.0 Slight corrosion Exanple 10
8.2 3.1

hydrochloric acid was charged thereinto, and the bottle was hermetically
sealed and agitated at 40°C for 24 hours. Subsequently, this solution was
filtered using a membrane filter having a pore size of 0.1 um, and the chloride
ion concentration in the filtrate was measured by ion chromatography. This
chloride ion value was divided by a value obtained by measuring a chloride
ion concentration by carrying out the same operation without adding the
hydrotalcite compound, thus giving the chloride ion exchange capacity
(meq/g). The results are given also in Table 2.

Hydrotalcite compounds B to F and Comparative compounds 1 to 4
were similarly treated and chloride ion exchange capacity (meg/g) was
determined. The results are also shown in Table 2.
<lon chromatography analysis conditions>
Measurement equipment: model DX-300 manufactured by DIONEX
Separating column: lonPac AS4A-SC (manufactured by DIONEX)

Guard column: lonPac AG4A-SC (manufactured by DIONEX)
Eluent: 1.8 mM Na,CO3/1.7 mM NaHCO3; aqueous solution
Flow rate: 1.5 mL/min

Suppressor: ASRS-I (recycle mode)

Chloride ion was measured under the analysis conditions given above.
<Measurement of amount of impurity ions leaching out>

5.0 g of spherical hydrotalcite compound A was placed in a 100 mL
sealable polytetrafluoroethylene pressure-resistant container, 50 mbL of
deionized 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 measured in addition to
sulfate ion under the analysis conditions given above. Measurement below

was carried out by the same method). Furthermore, sodium ion and
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magnesium ion concentrations in the filtrate were measured by. a method of
ICP optical emission spectrometry in accordance with JIS KO116-2003. The
numerical value obtained by multiplying the sum of the measurement values
by 10 was defined as the amount of ionic impurities (ppm). The result is
given in Table 2.

Similarly, hydrotalcite compounds B to F and Comparative compounds
1 to 4 were subjected to measurement of the amount of impurity ions leaching
out. The results are shown in Table 2.
<Measurement of electrical conductivity of supernatant>

5.0 g of hydrotalcite compound A1 was placed in a 100 mL sealable
polytetrafluoroethylene pressure-resistant container, 50 mL of deionized 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 um, and the electrical conductivity (uS/cm) of the
filtrate were measured by an electrical conductivity meter. The result is
given in Table 2.

Similarly, hydrotalcite compounds B to F and Comparative compounds
1 to 4 were subjected to measurement of electrical conductivity of the
supernaiant. The results are shown in Table 2.
Example 9

Measurement of viscosity and corrosion test of aluminum wiring

<Preparation of sample>

72 parts of a bisphenol epoxy resin (epoxy equivalent 190), 28 parts of
an amine-based curing agent (molecular weight 252), 100 parts of fused
silica, 1 part of an epoxy-based silane coupling agent, and 0.5 parts of
hydrotalcite compound A were weighed, mixed using a spatula, etc., and
further mixed using a three roll mill. Furthermore, this mixture was degassed
at 35°C using a vacuum pump for 1 hour.

A thickness of 1 mm of the resin thus mixed was applied onto two lines
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of aluminum wiring printed on a glass plate (line width 20 pym, film thickness
0.15 ym, length 1000 mm, line gap 20 ym, resistance about 9 kQ) and cured
at 120°C (aluminum wiring sample A).
<Viscosity measurement>

The viscosity of the mixed resin prior to curing was measured (25°C)
in accordance with JIS K7117-1 using a model B viscometer. The result is
shown in Table 2.
<Corrosion test>

The epoxy-coated aluminum wiring sample A prepared above was
subjected to a pressure cooker test (PCT) (equipment used: PLAMOUNT-
PM220 manufactured by Kusumoto Chemicals, Ltd., 130°C % 2°C, 85%RH (
+5%), applied voltage 40V, time 40 hours). The resistance of the aluminum
wiring of the positive electrode was measured before and after the PCT, and
evaluation was made based on the percentage change in resistance.
Furthermore, the extent of corrosion of the aluminum wiring was examined
from the backside using a microscope. The results are shown in Table 2.
Example 10

Aluminum wiring sample B was prepared in the same manner as in
Example 9 except that hydrotalcite compound B was used instead of
hydrotalcite compound A, and viscosity measurement and the corrosion test
were carried out. The results are shown in Table 2.
Example 11

Aluminum wiring sample C was prepared in the same manner as in
Example 9 except that hydrotalcite compound C was used instead of
hydrotalcite compound A, and viscosity measurement and the corrosion test
were carried out. The results are shown in Table 2.
Example 12

Aluminum wiring sample D was prepared in the same manner as in

Example 9 except that hydrotalcite compound D was used instead of
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hydrotalcite compound A, and viscosity measurement and the corrosion test
were carried out. The results are shown in Table 2.
Example 13

Aluminum wiring sample E was prepared in the same manner as in
Example 9 except that hydrotaicite compound E was used instead of
hydrotalcite compound A, and viscosity measurement and the corrosion test
were carried out. The results are shown in Table 2.
Example 14

Aluminum wiring sample F was prepared in the same manner as in
Example 9 except that hydrotalcite compound F was used instead of
hydrotalcite compound A, and viscosity measurement and the corrosion test
were carried out. The results are shown in Table 2.
Example 15

Aluminum wiring sample G was prepared in the same manner as in
Example 9 except that hydrotalcite compound G was used instead of
hydrotalcite compound A, and viscosity measurement and the corrosion test
were carried out. The results are shown in Table 2.
Example 16

Aluminum wiring sample H was prepared in the same manner as in
Example 9 except that hydrotalcite compound H was used instead of
hydrotalcite compound A, and viscosity measurement and the corrosion test
were carried out. The results are shown in Table 2.
Comparative Reference Example

Aluminum wiring comparative reference sample was prepared in the
same manner as in Example 9 except that hydrotalcite compound A was not
used, and viscosity measurement and the corrosion test were carried out.
The results are shown in Table 2.
Comparative Example 6

Aluminum wiring comparative sample 1 was prepared in the same
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Tabl e 2, when the spherical hydrotal cite conpound of the present invention
is added to a liquid resin, the viscosity does not increase, and the

wor kability is not inpaired. Furthernore, the resin

manner as in Example 9 except that Comparative compound 1 was used
instead of hydrotalcite compound A, and viscosity measurement and the
corrosion test were carried out. The results are shown in Table 2.
Comparative Example 7

Aluminum wiring comparative sample 2 was prepared in the same
manner as in Example 9 except that Comparative compound 2 was used
instead of hydrotalcite compound A, and viscosity measurement and the
corrosion test were carried out. The results are shown in Table 2.
Comparative Example 8

Aluminum wiring comparative sample 3 was prepared in the same
manner as in Example 9 except that Comparative compound 3 was used
instead of hydrotalcite compound A, and viscosity measurement and the
corrosion test were carried out. The results are shown in Table 2.
Comparative Example 9

Aluminum wiring comparative sample 4 was prepared in the same
manner as in Example 9 except that Comparative compound 4 was used
instead of hydrotalcite compound A, and viscosity measurement and the
corrosion test were carried out. The results are shown in Table 2.
Comparative Example 10

Aluminum wiring comparative sample 5 was prepared in the same
manner as in Example 9 except that Comparative compound 5 was used
instead of hydrotalcite compound A, and viscosity measurement and the

corrosion test were carried out. The results are shown in Table 2.
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Inorgamc ion scavenger D 36 3.6 3.0 <100 110
Inorganic ion scavenger E 37 3.5 2.9 < 100 120
Inorganic ion scavenger F 37 3.8 2.9 <100 120
Inorganic ion scavenger G 38 3.5 0.8 <100 150
Inorganic ion scavenger H 37 3.6 0.9 <100 140
Comparative compound 1 11 3.6 0.2 430 400
Comparative compound 2 12 3.7 0.2 440 390
Comparative compound 3 39 0.1 2.9 < 100 120
Comparative compound 4 40 0.1 0.8 <100 150
Comparative compound 5 11 0.4 2.2 300 350
(Table 2)
Percentage
Viscosity of | change of Extent of corrosion of
resin mixture| resistance of aluminum wiring
(Pa-s) positive (microscope)
electrode (%)
Example 9 8.0 3.0 Slight corrosion
Example 10 8.2 3.1 Slight corrosion
Example 11 8.4 3.2 Slight corrosion
Example 12 8.1 3.2 Slight corrosion
Example 13 8.3 3.3 Slight corrosion
Example 14 8.1 3.1 Slight corrosion
Example 15 8.5 1.5 No corrosion observed
Example 16 8.3 1.7 No corrosion observed
Compargtive Reference 8.0 12.0 Severe corrosion
xample
Comparative Example 6 8.1 6.0 Large amount of corrosion
Comparative Example 7 8.0 6.1 Large amount of corrosion
Comparative Example 8 20.0 2.9 Slight corrosion
Comparative Example 9 30.0 1.5 No corrosion observed
Comparative Example 10 10.1 5.9 Large amount of corrosion

As is clear from Table 2, when the spherical hydrotalcite compound of

the present invention is added to a liquid resin, the viscosity does not
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increase, and the workability is not impaired. Furthermore, the resin
composition for sealing an electronic component of the present invention has
a high effect in suppressing corrosion of aluminum wiring and provides an
electronic component having high reliability.

Furthermore, with regard to the sphericity of the spherical hydrotalcite
compounds obtained in Examples 1 to 8 and Comparative Examples 1 to 5,
100 secondary particles were checked on a photographic picture taken by a
scanning electron microscope (Model JSM-6330F, JEOL), the diameters
thereof in any two mutually perpendicular directions were measured, the
difference between the two and the standard deviation relative to the average
value of measurements for all the diameters were calculated, and the
percentage (%) expressed relative to the average value was defined as an
index for the sphericity. The closer to 0 the value for the sphericity, the
closer to a true sphere.

The sphericity (%) of secondary particles of each spherical
hydrotalcite compound (inorganic ion scavengers A to H and Comparative

compounds 1 to 5) is summarized in Table 3 below.
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Industrial Applicability
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With the spherical hydrotalcite of the present invention there is little

leaching out of ionic impurities, and increase in viscosity when mixed with a

resin is suppressed.

The resin composition for sealing an electronic

component comprising the spherical hydrotalcite of the present invention has

an excellent effect in suppressing corrosion of aluminum wiring, and an

electronic component

having high

reliability

is therefore obtained.

Furthermore, since the spherical hydrotaicite of the present invention is an

anion scavenger, it can be used in various applications, in addition to sealing,

covering, insulation, etc. of an electrical component, such as a stabilizer or

corrosion inhibitor for a resin such as vinyl chloride.
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wherein a, b, ¢, and d are positive nunbers, 0.5 5_x 1, 2a 3b - ¢c - 2d =
0, and n denotes hydration nunber and is 0 or a positive nunber. 2.
The spherical hydrotal cite compound according to Claim1, wherein it has a
sharp diffracti on peak between diffraction angles 20 = 11.4 to 11.70 by
powder X-ray diffraction neasurenent using Cu Ka radiation, the diffraction
peak having a diffraction intensity of at |east 2500 cps under neasurenent

conditions of 40 kV/ 150 mA 3. The spherical hydrotalcite conpound
accor di ng AIMSim 1 or 2, wherein in Formula (1) n = 0 to 0.1. 4.
The spheri . rotal cite conmpound according to any one of Clains 1 to 3,
wherein i tvgﬁ%s@ég'éneegﬁﬁdary particle sphericity of 0.01%to 20% 5.

A resin conposi{ion swémférm_anayaJaeanai@@%hrp@unhyrégms@hw By FUTRRNAE1)
according to any one of Clains"1 to 4 and a curable resin. 6. The
resin combesew, baviagcargidnatatoite GGanpoiind \pleekeinnai powdey ¥-ragndiginactadn t he
spherical hydrotalcite conpound of 0.01 to 10 weight%of the entire resin
conposi ti ®fttern, having a spegiicruifacecygpsfiatiloastaL oy @ hig 1 gegateriaror 6,

wherein t cueabl e resin is ected fr r.npcur resin
and/or a %@Qnrgl /i%cmfggﬁ"r?fjn%%a 6%@ "88&883?3?10%\/&'1;@ agg"’{ﬁ%s“?glsff’éﬂg‘#gﬁ’f of 0.1
to 100 Paysedian diameterSof dfRasE9!8) HOBROTO! hRIAtEC HINIBE Nt &h @NVoRAR Of
Clains 5to 7, wherein it Is used for sealing an el ectroni c conponent.

9. An el edlasnimeasunponeasingf ar negbrbyiffraaliomgtype eheixle osize destiibetidravi ng
alumnumwi ring with the resin conmposition according to any one of Clains 5
to 8. analyzep. The el ectroni c conmponent according to Claim9, wherein

the electronic vi,ce havi nin Wi ri is a sem conductor chip.
11. A process f@&"g%d)a&b#gﬁ#zéaé)ﬁﬂégocal drotal cite conpound according
to any ongureif 2187, farld% 4re GBURUL Hubers, 0.5 <A 91 98 Obpdissolu pg a

h (
magnesi um sal t and 'an alum numsalt 1n water at a predeternmined ratio, thus
obt ai ni ng andaPbEhotes hydration nurabét &pd &f 0 addi puitivecaurabeat e i on- cont ai ni ng

al kali nmetal hydroxide to the solution, thus formng a precipitate,

2. The spherical hydrotalcite compound according to Claim 1,
wherein it has a sharp diffraction peak between diffraction angles 26 = 11.4°
to 11.7° by powder X-ray diffraction measurement using Cu Ka radiation, the
diffraction peak having a diffraction intensity of at least 2500 cps under
measurement conditions of 40 kV/150 mA.

3. The spherical hydrotalcite compound according to Claim 1 or 2,
wherein in Formula (1) n = 0 to 0.1.

4, The spherical hydrotalcite compound according to any one of
Claims 1 to 3, wherein it has a secondary particle sphericity of 0.01% to 20%.

5. A resin composition comprising the spherical hydrotalcite
compound according to any one of Claims 1 to 4 and a curable resin.

6. The resin composition according to Claim 5, wherein it has a
content of the spherical hydrotalcite compound of 0.01 to 10 weight% of the
entire resin composition.

7. The resin composition according to Claim 5 or 6, wherein the
curable resin is selected from a thermocurable epoxy resin and/or a phenolic

resin, and the composition has a viscosity at 25°C of 0.1 to 100 Pa-s.
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a step of subjecting the precipitate to thermal aging and washing with
water, thus formng a slurry, and a step of spray-drying the slurry.
12. The process for producing the spherical hydrotal cite conpound according
to Claim1l, wherein the magnesiumsalt i s nmagnesium sulfate and the
alum numsalt is alum num sul fate. 13. The process for producing
t he spherical hydrotalcite conpound according to Claim1l1l or 12, wherein
said spray-drying is carried out in an atnmpsphere at 100C to 350C.
8. The resin composition according to any one of Claims 5 to 7,
wherein it is used for sealing an electronic component.
9. An electronic component formed by sealing an electronic
device having aluminum wiring with the resin composition according to any
one of Claims 5 to 8.
10. The electronic component according to Claim 9, wherein the
electronic device having aluminum wiring is a semiconductor chip.
1. A process for producing the spherical hydrotalcite compound
according to any one of Claims 1 to 4, comprising
a step of dissolving a magnesium sait and an aluminum salt in water at
a predetermined ratio, thus obtaining a solution,
a step of adding a carbonate ion-containing alkali metal hydroxide to
the solution, thus forming a precipitate,
a step of subjecting the precipitate to thermal aging and washing with
water, thus forming a slurry, and
a step of spray-drying the slurry.
12. The process for producing the spherical hydrotalcite compound
according to Claim 11, wherein the magnesium salt is magnesium sulfate and
the aluminum salt is aluminum sulfate.
13. The process for producing the spherical hydrotalcite compound

according to Claim 11 or 12, wherein said spray-drying is carried out in an

atmosphere at 100°C to 350°C.
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