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an el ectroni c conponent, a varnish
adheS| ve a paste, angMPpOYUMCE sampt oyi ng sama
Background Art [0002] | on scavengers are added
to el ectronic conponent-sealing resins, electrica
conmponent-sealing resins, resins for electrica
products, etc. For exanple, many LSIs, ICGCs,
hybrid.lCs, transistors, diodes, thyristors, and
¢N¥ﬁ$d%%@nponents thereof are seal ed usi ng an epoxy
{005? in. Such an el ectroni c conponent-sealing materi al
required to prevent failure due to ionic

l’TrHetbree}r (r)lﬂrﬁ:e%tti%@tﬂemgg%%{] W Rlor@niFRLFRY Bn scavenger and an

ent ering m out sI de an ave vari ous properties

inoftelic asalbigmgrRIinmpeansy. FusicAfbes) A8, pres@skinvention relates to
resi stance, and el ectrical properties such as high

an Volelemrordsi stdompgnent-sealing Arresfroxy coemomhomm chan s electronic
wi dely used as an el ectroni c conponent-sealing
csmoaw’a‘eeaim@atgﬂgl,, amelgglionio gOrPoReERhi : vaonpbnantadhesive, a
epo und an epoxy conmpound curing agent, a
pagigr ?ﬁﬂ Ut gPaioying FoFganic filler, a flane
retard a pignent, a silane coupling agent, etc.
Bafiﬁgr%@grﬁ}%nyears because of concerns about the
OO%QY' ronnent, there have been nmany cases in which
enV|ronnentaIIy bur densone substances such as heavy
net gbh RAueengérshesd UsRibdastod sledBbhicuetim®inent-sealing resins,
el ectronic conponent-sealing materials. Because of
elechiicy! aoneparsanicfealingiasing, ceﬂpsdndslemmaﬂprhau@soetoen
been_used conventional |y, has been ended, and
rrange%" LXAMPHL JRPAY M%ESbé%g hyked l(%%eftfartswgma:adl@ﬁ?s ’fhvrlstf)f‘s

anf; BYP SERRO RS EREPh AL ORUOFHeRANG. ABAGDPDH esin.  Such an
ele?%rjggg? cgnidﬂ%% s%%ﬂé@%%teﬁaﬁ ‘?&treEB;rQS tgﬁ}b%ﬁf%iiure due to ionic

corro

zméu%é‘%ﬁné’\"s{érﬂﬁg RlaferiAns ﬁ’fﬁléitnufié é(‘h@l’lﬁ?lﬂ’@\‘h' biitsWePtind to have
el ectroni c conponents, adding a hydrotalcite or a

vafehs bRssk et elical ad fiameatiardanel, kigh ddrnesganicadoiadistance, and
exchangers, to an epoxy resin, etc. has been proposed
eldotricalwopertpsseudi as duglengiunge pesistieitmt i ¢ i mpurity
ions, .in particular halogen ions (ref. e.g. Patent )
Publ AB AR resiThaviaish PYBHREbALFeR a3, apglagitonic camponent~seai!ng

. mq@%gH Ccc%trrli;{\))rnﬁs% i;?%td%nnon {Joblalrﬁéaﬁtnl &?mgbngrr}]tde;oxy compound, an epoxy

compound curing agent, a curing accelerator, an inorganic filier, a flame retardant,
a pigment, a silane coupling agent, etc.

In recent years, because of concerns about the environment, there have
been many cases in which environmentally burdensome substances such as

heavy metals have not been wused as a consfituent of eiectronic
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[ 00041 Furt hernore, a sem conductor sealing
epoxy resin conposition to- which a bisnmuth conpound
ani on exchanger has been added is known (ref. e.g.

Pat ent Publication 7). However, in conmercia
cofpgreenabealinenedeiaisnd Baskhise efdhisithenise at entisanasampounds,
release the nitrate ion, and their use is linted. )
Wh#‘i? Sﬁé? Rite bERB; PSed CORVERTICAREY BRS 1NS&M @H%%ﬁi‘?ﬁ’@agnegmm

W A EIE N e —
de%még's@s' %gQﬁgﬁ%Qﬂ‘l‘b@ééﬂz?éﬁaﬂaW‘P&?se%nﬁot}?é%@ﬂ@?@?gg?ne re]xtllows a flame

unexam ne tent "application publication.

retBdd it GHdc0 o B oMfiditdB- 252451 [ Patent Publication 3]
JP- A- 64- 64243 [Patent Publication 4] JP-A-60-40124
{0g@4t ent Publication 5] JP-A-2000-226438 [ Patent
Publ i cation 6] JP-A-60-42418 [Patent Publication 7]
JP- AnQOriRg 4850 et | apsinséon fof| aivatn ianwiilid| eles and pehance the

Sol.yed by the I nvention 2 0006] Since the . .
Fe'itagh% fft %ﬁavf)g)icu%%vpﬁﬁaﬂ@si%ﬁﬁ?ﬂw B eRalHReRh Auicined material
1[hconéai ns, sul fate ion, when if] radue{I I% decomoses 'tn has b

SOk WUER SHENEIRIBR MY 'L X ﬁggﬁ’éﬁ’ef’i 1 PPEY fa¢'8: Pon Nas been
ird n d t | e i : - :
P Ay B iy R B0 PRI PERERY s, in partioutar
hal®lenabbhd tfepf ctdie reliest rPMbcRVPANEMatést RPutdication 3, Patent

sem conduct or conponent) and causing a problem - '
PuBlicaiiver dpPeterdl B inslicgihionh® awch Peubé ntoRabigaticses).

-hydrotal cites have the function of scavenging sulfate
[0§®H, many thereof contain sulfate ion in the same way o

?; A rggérﬁgg é%%ﬁ&q%%@w%?pdraé%ééﬁa%%éggé% %ggnpo'sition fo which a

biﬁf'ﬁrjﬁ]i &::»Jllgﬁém{d a&mgh %}g}@ﬁﬁsr 5 Y ﬁg?é%‘ﬁ%e’aﬁﬁ%go\kﬁ (ref. e.g. Patent

I POSS to use over,

PUbGRLGONCT DG uRRRAT ROCERMSAShRIGRAPARE (dPihduhds often contain
whi ch a bi smuth conpound ani on exchanger has been

nitestdadn atdmaksgxcalhepiddte ich, havktHdieude iclimbd of Furthermore, their
scavengi ng sul fate ion, but as described above they

useghighit @lsn bedtreiteédirarn tex oirmpeint @f rebeclsgavtngddce an alloy with -
sulfate ion, and their use is limted. Furthernore,

COpReEl 15 %%‘%[Vnﬁoﬁi‘?@dal so be limted fromthe viewpoint of

Oé ycling, etc. since an all-oy with copper is easily
| med.

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

[Patent Publication 2] JP-A-63-252451
[Paient Pubiication 3] JP-A-64-64243
[Patent Publication 4] JP-A-60-40124
[Patent Publication 51 JP-A-2000-226438
[Patent Publication 6] JP-A-60-42418

[Patent Publication 7] JP-A-02-204354

Disclosure of Invention

Problems fo be Solved by the invention
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Currently known hi gh performance inorganic anion
exchangers have the above-nentioned problens. It is
an object of the present invention to provide a novel
i norganic sulfate ion scavenger that is

[008BYi ronmental |y friendly and has high performance.
Furthernmpre, it is another object of theé&resent

i nvenbFRAng &%NEOT‘%&[%U?%r’@%&“%s‘%‘av Hi§ _Someﬂmes contains
suiﬁagg¢§ﬁg&¥hoenn Ctogpaduqllty ég%)e'glpggégaiﬁe?n 2@3?%’%%1%8}canﬁaonentmseaimg
maPér?aﬁe@LIf ié)gje'hgrﬁéev'a‘f’x% e %hﬁ?f@r ?:{Ho?hus generated corrodes

onen osition, an elec
aiuﬁﬂﬂ@:&nﬁmngge&'cl NghukEbialg tﬁ@@eﬁﬁbmltye‘bﬂ”rtﬁéléﬁectromc component
conmponent conprising the inorganic sulfate ion
(e. gcawsengemncbjctbheonmnganlmcﬁcausﬂnglmgrcdﬁamo& tion.
Furthernore, it is an object of the present invention
to FFerthajmcmeyawthoylgh Hre aiesintienatly wsgshdtydrotalcites  have the
_conprising the inorganic sulfate ion scavenger or the
fU“ICHQF‘gﬁrﬁ@@é‘ﬁvﬁwﬁﬂﬁﬁt%@ﬁp%ﬁw (gihere@,f CS”Eﬁ“Boﬁ%ﬁate ion in the same

‘ wa?%%pd%fxanggmm He%oleﬂ g@lﬁ %rségg%w@;g Etl gagggse suifate ion within a

seéipﬁﬁgﬁéaéin,oééﬁ&&é/ﬂﬁ Eﬂ% éﬁ%&?\%} ex\éﬁgt Hus trﬁ:\g?{ggﬂr:rﬁébss;bie to use.

I'norgani c”ant o anger

thegsed in a sem conductor sealant, etc. in the
el ectronics industry field, an inorganic sul fate ion
scawgogaiver iona weirdbohdd dtbe sealing apapy rekinesorhpasition to which a
out has been found, and the present invention has

bistiuib desepowrct enisiri sh@mnq@d&a bgammsided( pniuewsiali prgducts have
to a first aspect, there is provided an |norgan|c

thesmw% qf@ﬁageag@ﬁg%ﬂfaﬁ%aowwst %%Sférhﬁ%% ®fe ihewirglease nitrate

ory (B KA T Wha eGSR Core LA cos 86 Bl i s timitea.
Fu@é&hﬁare?%ﬁglrv@eehl 3t 5@0%@%@“ od iBM AR Wémpcmt of recycling, ete.

or neasurl g amount lonic Inpurit

sinceafhangy Quth éd;ﬁ-ﬁ‘@r&@ da@ﬂg@@ﬁhﬁd suifate ion scavenger
into pure water: a seal abi e pol ytetrafl uoroet hyl ene :
presSurrentlgdinsvam higho pedionarnvasinohgarge canibn lexhgngérs have the
a sanple (inorganic sulfate on scavenger) and 50 nL

ab@veﬁmrﬁlmdepm emsed It gnan biegteef e aresent swvepgon to provide a

noygh !Héf%?%%ifg%g% ?%aatﬁgﬁga?i?@l%'eﬁgfrvé’%&%ai& frhgiy,and has high
pe}fgﬁméﬁ{;%at e ion, -nitrate ion, and chloride ion

ations in the flltrate were measured by ion

chr gk REARHRY - it 38 hnldfiferS ngé&)?‘ dfo{i‘xeaﬁﬁaég?‘lg rlﬁ\?ér‘lﬁﬁd ‘?@ provide an

concentrations were neasured by | CP. The sum of al
~ indrganir enRehgiy UesipwaRicmEdrhplised thyé rh@fgarﬁﬂéuﬁ@ﬂe&on scavenger.
nuneri cal val ue was defined as the anount of ionic
| mpulttiis ived mgher object of et hoxsdrdrinveisen togravidenan electronic
of sulfate ion |eaching out froman inorganic suifate
COW“@@&@@%@@ gainpopitipd. Wt electignie gpamanent-sealing material, and

tetrafl uoroet hyl en ressure-resista cqnt ai ner
anm%.@%gﬁafcg@awom% CGTANG AR BO(THUR GHALS AP raspgenger o the

f t | ed, d
m#r?;gafc %f&%?g‘rp%%&%ogr spu,rba?t \g? gcr)ol ?ﬁg, et hi gnA
sol UFbQHeM@éref I i@éﬁ%ﬁféét”& ﬁwe"‘BF@%{e@Jﬂ%&éMcﬁ{ td'BVdvide a varnish,

a pore size .1 pm "and sulfate ion in
anf hdhédie vas Iﬂi@@ﬁeﬂo@ﬁ"@rﬂ’mg tﬁea&@r@matsw@weomavenger or the
nultlplled by ten and defined as the anount of
ingghht scdvemolpp epmdosdieg], of 2 pEhdudt tonyaiting sahfaat e
i on scavenger according to (1) above, wherein the
sul fate i on exchange capacity is 0.5 to 10 neq/g.
Met hod for neasuring sul fateq on exchange capacity of
an inorganic sulfate ion scavenger: a pol yethyl ene
bottl e was charged with 1 g of a sanple (inorganic
sul fate ion scavenger) and 50 nL of a 0.05 nobn
concentration sulfuric acid aqueous sol ution,



[0010] (3) The inorganic sulfate ion scavenger
according to (1) or (2) above, wherein the anmount of
sul fate radical contained in the inorganic sulfate
i on scavenger is no greater than 3,000 ppm
Médrishfor SbtvingreresBrobikgmsul fat e radi cal contained in an
i norganic sulfate ion scavenger: after 0.5 g of a
[0G{Hjpl e (inorganic sulfate ion scavenger) was
di ssolved in 5 nL of 35%n|tr|c acid by boil i %
was Ne@ esuit @ NRNSig nyee 'Q%W%%E&P?%@PBW 8Pt0'"3 in order to

this solution was neasur

b “ui bR ST B S T P Y RRETRLY o8Afeonductor
se§ilé'n{ e |hQHe1°=§ YorHs indést ﬁéﬁfah'}?& LQ%Hate(i@w s-E@n@enger from

I 'norgani c sul te I on scavenger accor |ng to any on
whth I(tﬂlé idific (Rburikee leRich dd‘!?lalsrwmuﬁdsﬂhcﬂ e pred@nt mvention has
scavenger is selected fromthe group consi stl ng of a
thusyistrent aterhglishele conpound and a cal ci ned materi al
t hereof, an al um num conpound, an yttrium conpound,
[0GQA] zirconium oxide and a hydrate thereof. (5) The
i norgani c sulfate ion scavenger according to any one
Sugimafy) o (4), wherein the inorganic sulfate ion

E BR3P R B, PR AL MR o sovere
fot ARl Hh Qﬁg%lfgrﬂf%%;iﬁi?&@ﬂ@g JedEHingou ik oddr'énwater is no greater

conpoun ording to a second aspect

thd80€ ppin BLQ thé BEhcuMt IO SlIIGRABI TGN SERHEIDO DN GNP QBitér isMo greater
conprising the inorganic sulfate ion scavenger

tharc80ipprmg t o any one of (1) to (5) above and an
i norgani ¢ cation exchanger. (7) According to a third
aspeg&eth@cﬂ]efpé MeaphiEid @é@ogﬁ af @@m@dmgyrltles leaching out from an

one t sealin conposi t n_co

TR T QQMW&W#&B@ § P Pfioroethylene
pre%su@%e3|§ﬁﬁ?$oﬂa%%? was( @%Sgr[{ ??;0693 %aHHé 'ilﬂorganlc sulfate on

eré’is rOV|de

epeahd Sﬁﬁhim%f RS Riatbr, @S 40 eeBteDat N25°C for 20 hours.
eIe tr'oni c conponent seallng resin COﬁpOSItIOﬂ

Aftéﬁ@@cblmgﬂghlh@o(tﬁbonabay €ilteredNsiAg @onmdinigan® fikef hdvdihg a pore size of
aspect, there is provided an el ectronic conponent

0. pnnﬁbeb?ul‘é?éallotm,gnmrrat@u@meamd b;hlcvmg)mﬁom(p@tratlons in the filtrate

electronlc conponent seallng resin compositio
weg erpaftigd tRy (O CRF¥IRIO0NaPIY) aRct BIiSAg U 1o Y andy magnesium ion

there is 1! de n sh_co
cofteBithns ePrEeaS g REIEngel e SUar B Rl saryant values was
: 5 bgy.
muﬂghg&) b)% ﬁgﬁ éggor r?glhge%rtb%é')\féﬂg@%s d%ﬁ%@%‘cg%dlaﬁnount of ionic
|mF§Lq|t@SS(§Mﬁﬂth aspect there is provided a product
conprising the varnish according to (10) above. (12)
Accavieihog foo neeririigt dmaapeot sulfdterien ienchirgy odiliomnan inorganic

adhesi ve conprising the inorganic sulfate ion
suifadaviengerscavengeli ngnico PG WAkeTofa (Sepialie ( 5p0b1tﬁi(ﬁéluoroethyiene

(13) According to a ninth as re i1 s provi
Pfeé%'iﬁ]@ﬁ‘%@ﬁb? %ﬁw&rwﬁ'ﬂé pnasy vaha éF & SRVRlE ((es Samc Sulfate ion

oo PBURad A8 BB veRer] <ERIPY APCERRel A 15 £ oy 20 hours.
Aﬁércéé!&ﬁ%erthécé‘cﬂuﬁém Qratsofilﬁ?éd QRPh rhdhbrehd AlteROV ﬁ% @ pore size

he i nof gani ¢ scavengi ng conposition according to

of @HON®, andl&)ifaAs Gor Gh fige tfitraad vehe weristres patis rrtd‘mumment value
IS prOV|ded a product conprising the paste according
was myltigedaibpten and defined as the amount of sulfate ion (ppm).

[0009]

(2) The inorganic sulfate ion scavenger according to (1) above, wherein the
4



Ef fects of the invention [0013] ' Addi ng the
i norgani c sulfate ion scavenger and the inorganic
scavengi ng conposition of the present invention to a

resin enables the rel eaqsg of sulfate ion and ionic
sulfat®ign ?¥@?W%Q‘Wl‘ﬁ dOr EMPYY be suppressed.

B f h . .
T A e R —
sutﬁ”&@% scb{?c‘;‘r‘?%@fﬁ Oéqgc)?yé{ﬁﬁ@nbnb%@ Wag, crY8ANGith 1 g of a sample

|nsu ['ectroni c conponent “or an

(;n‘&ﬁaﬁwémﬁ@ite SEHRORRNgert Aug SMAANG! AQ. 05 endslal catidrittation sulfuric
ereof. Furthernore, the inorganic sulfate ion

acié caymrger solutibhe hienoegaally sadnghdgshaiempeti4l®onfasf 24 hours.
the present invention nmay al so be used in a
Sulsseaientiyethis selutinniwas filsfagbusioga megrbangi fif{ar having a pore size

of élj: ;i)r;\:; g%pot,%teg%g{pggdgp c&ncgﬁératiﬁgr@foﬁp% f'é%%@e\l“fagr Sasred by ion

B A e
suﬁé{étlgt‘? @B’&@n éﬂ%s@é{ﬁhﬁlrhe ggﬁgg’?é‘ngé rﬂnﬁaéﬂ'r@m vaiue and a

e varnil s or the past
valﬁ@%bt%@ﬁ BPbaE’?Hg/bDQt@TsaH!ﬁrdéﬁ@ﬁémm [#8d4dure for sulfate fon
I norgani c. sul fate 1on scavenger "~ Wth regard

coricerithgionneitigsuti muisinh fiateesaraplescavenger of the present
i nvention, the anopunt of ionic inpurities |eaching

[CGA@f into pure water is no greater than 500 ppm and
t he anmount, of sulfate ion |eachi nginout '

 (3nHemargans syiali i BraYPIISTRRONING to (1)t (Ehabove, wherein the

) &R el SIS P 2P PR R TR Bl SR o sppyemaer is no
QF&%Q?e” bb@rl%qlnreqw rements are satisfied, and any - -

used. Specific exanples t her eof
i nclyethod #&Ydﬁé’é@f@ng sulfhtecranemosordaimed ia saieirgeadic sulfate ion
materi al thereof, an al um num conpound, zinc oxide
scavrghgerhyiierad .6 d béaaalmplbl (smrghnoxsultatancn acay@?%i’éwas dissolved
thereof, yttrium oxide and a_hydrate thereof (these
in dr enkapf e%/f’%t ﬂﬁf‘@nﬁé&rﬁbﬁrﬂ%ﬂ“g,c@r WAR diguiealizsg. othe sulfate ion

hydrate th nt hanum oxi de
copkniagion SN obiyibs qaearired Ry aed hiistography, and the
n t | epqpat r C
@g%vgﬁﬁ[b%g cé:{t?g]gt gfpﬁ‘L nghgoggér Bh%tﬁﬁfd;ig MR C&dvanger was
de rﬂﬂﬁé?" cite-like conpound and a cal ci ned mat eri al
ereo an al um num conpound, an yttrium conpound,
(amq zi rconi um oxi de and a hydrate thereof are
preferred conpounds, a hydrotalcite-like conmpound and
(4 pToalmirgedicratiEteabn shevender agcating wuany enpodrd] to (3), wherein

and an yttrium conpound are nore preferred conpounds ‘
theridorgamye setfalecie ScoNBBURY iS5 lacted | EPmetherdranh gonsisting of a

hvté%%ﬁ{%a@e&'yﬁ%%ﬂ SDPbrr PUaT At (Gys. an aluminum
E}Oala%(;ﬁ?ndm KD HEOOR #J n%hd zirsonium bRideNgnd Qq{ﬁﬁﬂiecthegeof

scavenger Fesent “invention,

(5 {T*ﬁe g%h% Sl 1b|ﬁ%c‘é‘?€‘ﬁ§éf‘§cc@rdhr?@’ﬁf g8y %‘?\@Qﬁ%ﬁ?to (4), wherein
represe ted by Fornmula (1) below can be cit

thdBra SfafcAidp doa2062) is selectetinfréor m& a;;;r(xl;) consisting of a
M2+ denotes a divalent netal, M+ denotes a trival ent

hydredtalciteAieleparnpsuad andal @ntalginesh waterials tharasdnaar aluminum
ion or sulfate ion, and a, b, c, and d are positive

COMPRIETS andedfe DM 8AMPoEnd. g = 0 is sati sfi ed.

t hernore, n denotes -a hydratl on nunber, and is O
--[06#‘5}3 positive nunber.

2



Exanpl es of the divalent nmetal (M+) include M,

Zn2+, Ni 2+, and M2+, but are not l[imted thereto.

Among them as M2+, My2+, Zn2, and Ni 2+ are

preferable, My2+ and Ni 2+ are nore preferable, and

My2+ is yet nore preferable. Exanpl es of the

trivalent nmetal (M3+) include Al 3+, Fe3, Cr3., and

- Co3+, but are not limted thereto. Anmong them as :

6MREcotiny tend dekdhdanspadtefiesabise pravided\ dh insrgamice scavenging

pr ef er abl e. Exanpl es of the mval ent anion

cofrdvs)tionnedropiésisg lthatisoriganic( SQfe Jion stavengeriangording to any one
(NG3-), carbonate ion (CO32-), and a hal ogen ion (co,

of blittodbpabaite antrandaorgRBICtAIoONEHgngBem as t he

ol e Mo B e e B0 g oo

el PR Ganyhg e ngropbiTRltE T Proayenger gocording to any
' ] hydrotal cit ted by th

oncongmomﬁg?%_num ydrotal cite represented by the

ormul a My4 5Al 2( OH) 13C08- 3. 5H20.

(8)1PeBYRIng tde fhurt abpbet, tieerbiik praide ancledtrdrtie component-sealing
present 1nvention is not particularly limted in

materiafs famechéyt gpengnthet leteateonio asmpanendisealingtregit gomposition
-and the trivalent netal as long as it has a
achyrghing 9l () @80%¥@r ucture. a:b is preferably 3:2 to

i ool G ek 3085 Bt B dgorPlmponent fomea
f b 24 f . - .

ol SELRT Y b 2y REEDEF R dhnZpetdaing cesi

wﬁfﬁdsh%_nly%miﬁé%(ﬁ-ébm_conpound used in the present

venti on

(10YRdeeiMg4tb Al 208h) 486%8, 3héid2Gs ZmdyiBal 24 OrgrbBOCROBBising the
H20, MB5A11. 5( OH) 13C8- 3. 5H20, and

- indvp&ric24ulfdid 6@0BcakRager accordimgytas aay aneyohritlela &%) alpve or the

~obtaining the hydrotalcite-Iike cogﬁound in the
ingsgaBisHCaAVARGRY COMRRATIAEACLAEINGL0 (BREPAE t he

BT b P e —
va;tirgéh gggalraﬁ%gtﬁe@b%%ggvgr esent invention, anong the

ove- nen rotalcite-li ke conpounds, a
(1 PPARRTHIRG! 18] atiaiyhth hysheet alherd @s pealitied am adhesive comprising the
hydrotal Cite conpound) is preferable. Any starting
indrghRici sallfateniey doavenger ascdrding tasanyhine ofyd) e f)cahaye.
conpound is obtained. For example, a substance ..
(13phctandingbto ¢ srthy PApestadhers (it RQVidgHe 2aREPAAIC QTIARSING the
sulfate in _water redeterm ned ratio, then

] t .a ,
adhgsivemgeardine i b"izt%aelbé"’%si ng a nitrate ion-containing

| kal i netal hydrgxi h I I: t Ri i

B KGR & arE st iR S8 Pastg comprising the
i sSif i ' RatgmNbY (1)Sto (5) above or the
md&?%ﬁ@:r%{agé.lqwts%ﬂ\rfg% rrgétél%&?lﬁfg"}%gt?ng conéi)fi o%s) ‘
ri‘ndr/gﬁﬁicté&ébgﬁéihg cadn esitidrhaycardimgiogBeahbly. 50C to

250C, nore preferably 70C to 230C, and yet nore o ,
(19 Ateordingytodat elevaritb Gispect,i theps éf pramided poproghet comptising the

heating tenperature to be in the above-nentioned
pastngecostlingdo ¢14saRPVe zat i on occurs and

i on- exchangeabil ity becones high. The thermal aging

time is not particularly limted, and it is

preferably 2 to 50 hours, nore preferably 3 to 40

hours, and yet nore preferably 4 to 30 hours. It is

preferable for the thermal aging tinme to be in the

above-nentioned range since the ion-exchangeability

becomes good due to appropriafe crystal grow h. As

the hydrotal cite conpound obtained by such a

producti on process, that represented by the fornula

bel ow can be cited as an exanpl e.

My4. 5Al 2( OH) 13C03. 3. 5H20 As the al kali netal



nore preferable. The nitrate starting material is
magnesium nitrate or a solution of magnesi um '
hydr oxi de or magnesiumoxide in nitric acid. It is
also alumnumnitrate or a solution of alum num
hydroxi de or alum numoxide in nitric acid. A nitrate
starting material may be used only for one thereof,
but it is nore preferable to use a nitrate staffing
mat eri al for both nmagnesi um and al um num That
Eifects 9f b inv@atiell f ate ion in the conmpound can be
[0@$3 ced, the hydrotal cite conmpound as the inorganic
urfate i on scavenger of the present invention is

pr eff&&ﬁ yth@”iﬁog}}nr@(%{%%#aﬁyio?\ BEQAMgEE UMPHRE §Rtganic scavenging

involving a tre wth nitrate™ on or one
caMSEHIESS of $he Brasdht tifdrtiont & Airgginr@iatlédthe asldass of sulfate ion

nore preferably one produced using a nitrate starting
amdaiaric ahpufi@sl pnCalithiméwe netieito dle stippressed. Because of this, the
~hydrotalcite-1ike conpound ] In the inorganic .
ingigania sulfale paseangngesfort e MOsgAHE SGRYeRgingncompaesition of the

cal ci ned material of .the q%drotalcitezl%ﬁe.conp und .
PrRBG b NN USPOc A CFSAIRG: (GRYeaR8y SR G el an electronic

hydrotal cite-|| . | ci [ ' -
ol 6t o S turrEgHPnede S EYBRIIRY the retiabilty thereo,
FEYR RIS Hpahfe, e (T SrRehgLPY] Bie MoRIIEsaNehging

tenperature to be at | east 350C since good

performance in scavenging sulfate-ions is obtained.

Furthernore, it is preferable for the calcination

tenperature to be no greater than 1, 000C since the

i on-exchangeability is not degraded.

Furthernore, the calcination tinme is not particularly

limted, but it is preferably 2 to 24 hours, nore

preferably 3 to 20 hours, and particularly preferably

4 to 15 hours. It is preferable for the cal ci nation

time to be in the above-nenti oned range since the

i on-exchangeability is enhanced. Exanpl es of

the calcined material of the hydrotalcite-like

conmpound i ncl ude My4.5Al 207.5, M0. 7A13. 301. 15,

Zn0. 7A10. 30115 Ni 0. 7A10. 301. 16, My0. 7Fe0. 301. 15,

MyO. gAi 0. 2401. 16) and Mjy0. 9Al 0. 30-Las. As the

calcined material of the hydrotalcite-like 'conmpound,

a calcined material of the hydrotalcite compound is

pref erabl e. As the calcined material of the

hydrotal cite conmpound, it is preferable to use one

produced by cal cining the above-nenti oned

hydrotal cite conmpound 10 obtained by treatnment with

nitrate ion, or one produced by calcining a

hydrotal cite conpound obtained using a nitrate as a

starting material, and it is nore preferable to use

one obtained using a nitrate as a starting material.

[ 0020] Al um num conpounds In the inorganic

sul fate ion scavenger of-the present invention, any

al um num . . conpounds may be used as |ong as they have -

the capability of scavenging sulfate ion. Exanples of

t he ‘al um num conpounds i ncl ude an al um num conpound

represented by Fornula (2) bel ow and anor phous

alum na. Al 20(OH) y(N33) zl - 120( 2) I n Formul a

(2), x is a positive nunber and preferably a positive

nunber of no greater than 2.9, y is 0 or a positive

nunber and preferably 0 or a positive nunber of no

greater than 4.0, and z is 0% a positive nunber of

no greater than 3 and preferably O or a positive

nunber of no greater than 1.0. They satisfy the

equation 2x + y + z =6, nis 0 or a positive nunber,

and it is nore preferable that z is 0. That is, as

t he al um num conpound, one represented by Formula (3)



[0021] Al um num conpound Exanpl es of the:

al um num conpound i ncl ude Al 20(0h) 3. 3( NG3) 0. 7. H20,

Al 202( NO3) 2, Al 200. 5(0F1) 3( NO3) 2, Al 20(OF) 4,

Al 20(01-)3(NGB), A 20(0H) 2(NG3)2, Al 20(OH) (N®) 3, -
COMp2OiRieaHpD, thal 29@%@40 (NEBJIONAINEDL (DEY 0hS (WESB) In52 stabilizer, an

Al 20( OH) 3, 7( ,
anmozmwgo%s( f@@) wrml zb@r@@aﬁbf@ 5EB) o. i

2 9%%%9%%( g)?g‘; SAffai%zgoc}ll(),aven% r(ghé lnorgéﬁ%czgcaveng;ng
cowﬁiog( %Dtﬁ 6;%%%}1%[31;@‘1{?{9‘? RePRI- gsgé}pss)u‘?taﬁiﬁ"gog'@amish an
adl'(%ﬁgg 8k %Fk%-‘%t@( AB) Rirthethif?, 2 EFIa GHOB & BuMaBA2irf 2 product

coma@&¢W£n%m 3dBedivEQDr 3O A8t ( NO3) 3. 6, Al 202. 2
(OH) 0. e(N®), and Al 202,1(0F)0.6(N®3)1.2, and it is '
preferably Al 20(0H) 4, Al 202(0H)2, etc. [0022]

In the fpresent invention, any starting material for
BeghMasi g Cainang R uihe JBWpHiARI represented by For mul a
, 00&%@ may be used as |ong as one having the

ve-mentioned properties can be obtained. For

1nc§§§m%'&w&@%@k&@é&@&omound may be obtained by

preci pi by neutraI|2|ng an aqueous
sol Witﬁr}esér@ JHATABYEUiE BLieate foH Q& g%r of the present invention,
precipita and then calcining it, rectly .
thec ah@iumit @ idriie impecitips iedehinghiut :ptcepum ater igBo hesater than 500
subjected to an aging treatnent. The al um num
ppoo@nduthe aragubicolobititaia éon Isadiing ot ynitbautrenwatalr isrhawgreater than
mtrate and then calcining it It is also possible to-
30pg¥nas a starting material for the aI um num conpound
a sol u&%on of a rox1 de )

oy PR BB VRO oS, irgpafte @ Pl AOmpoRygnger is not
‘,pat;en: used'hﬁ‘m?eg ds. i-gh ad $he %\%ﬁﬁdﬁﬁ%e@récﬁhﬁen\{@{ts% satisfied,

umnu nitrate S a st
anfBiHy Qhafé%fa!tmﬁ?aﬂ B8 nigedconopasitief e&Bﬂapﬁé@SﬁEﬁ:eof include a
i nvention. [0023] The al um num conpound may be
hyotittaicitediksy , cdropoexdnphd, anecticialedzimagtearal atheseu an aluminum
solution of alum numnitrate at pH 3 to pH 12 to thus
cofpopng, ingce e and a bydiatg tharapft hismwaledide ﬁgdtﬁwhﬁdfate thereof,

yttﬁgmd'a%,g‘éﬁm{ 33{ gfg@{ea%]e}\;e%ﬂtgg%%saf rc%f!i{gaa)g M fcé’l.r%cl’@ds)' ceftum |
Caté{be ag'_lllggi %pg%%igqé ﬂ}éotﬂx:rrﬁeggx#i? gﬁdata Ih?8§§t83 thereof, and

i's al'so

zsr@&ﬁzfu‘?r'i Rl éﬁa al Q\gdd%'ti e, aﬂ%&ttﬁ&h“?rbﬁ{‘ I'L@Pvi%%vpomi of high

no greater than 12 since an al um num CO[TpOUﬂd avin

 peBiopfhaneB- Bxwranenahig isuyfatanione ok ajovad quality, a hi}'@l%talcne iike
" solution tenperature at which the precipitate is

- cofrpowed Bndma chivined ecaisriadtheicmt, B puetienabbympBund, an yitrium
100C, nore preferably 10C to 80C, and yet nore
coptstndalng 2oeniwnaoGie and a hygrese shareaf éf@aﬁmfegedfcoanpcunds a

YIS Ry o IBPHAC aPRAl 19 R 8| Ehr BRI taafegfuca] aluminur
A R b P s o -
hyB Ql@fehé’ﬁgﬁhﬁé Ay E%ai&h%d)maﬁ%né!ﬂﬁe?é&alah %m compaound,

Ium an ot assi um are pre er More preferre

an@@ﬂ’&ﬁﬁ&nﬂ&oﬁwb@uﬁﬁbﬁé@@@%ér@pi&lﬁeﬂéﬁld’dﬁn;ﬁ@ﬂ}dﬁ"
i ncl ude ammoni a and a conpound that gener ates ammoni a
[CQpEn heating. [0024]

Hydrotalcite-like compound



The al um num conpound of the present invention may be
obt ai ned by aging the precipitate obtained by the
above-nenti oned procedure, and subsequently drying
and calcining it, or directly calcining. This aging
t r edtmin imergaaic seifateoforbecagenged oduhe bretsent imeention, as the
preferably carried out. For exanple, the agin%

hyderiplertatliee connsrereradryeregC aoonpood raprasented by Formula (1)

refer%;IX 15C to 120C, and yet nore preferably 20C
belqyy $8BES Cited.  Wth regard to the aging tinme, the

hi ghge-+ ma L he short the heating tine,
andhzlﬁt ""Wb@ﬁgfpgl urE)}?%(?erably Z%i)o 72 hours, nore )
Pr ef @f ebinyuia (t18 18 MMtEs AL akRIt HRGE BV I SIABS ¥ thlalent metal,
to 30 hours. "10025] Drying of the precipitate
ATMRENBEL BRTh IO afibnIAOM &8 TReHehateciofroyuiiaatibngand a, b, ¢,
- That is, any treatnment may be carried out as |ong as :
andxtasspogilise nuembzEan. belerendw ed3l F ommhtie Prexatpifiedt e Furthermore,
For exanple, the drying tenperature for the
n geredepia Bydratian rnentrie sadtis ihoeatnasiiNesnpndeer abl y

80C to 250C, d nor referahly, 100C to 200C, ,This,. .
iryi ERamREef B e tmela (V) danEide Wa agn” . NP, and Mn®,

al ci ni.pg..Ln, thi ase, it _i ef eragbl e, £ bat -t he 24
ouf BB ol firaldly e SuAmids  BrBhraf P cMbl® Zhiovend N are
bseauenty nfizt td [ | et j
prERRABULMASRIC bl nd SR P Tl fors prerale
t he praseMds bnreNfrivarrtayetae (btyahsrdem*dmg*hacfheand Co™, but
precipitate and then calcining it. The : .
aralroi dinmitatt troetetb.dr Aioggt theat nes tMiTayl BeandiFel edrapreferable, and
at _the sane tinme as this cal cining. A -
Alprigfragiccarefarableiat i on t enperat ure depends on the
calcpnation tinpe. The cal ci natiqn. t er re i . N
br o1 ERABIRPS 8BS BH0B0 A s LISIUR S BC0R §504), nitrate ion
C t pre ' - .
SR LEleRE 21 s MACHRACR R g ot orsto
ArhSAP ShAIUTR thEN-bhBRERNidle (ABNDSiRAY R ING,’SNRRE @arbonate ion
the heating tine, and the calcination tine is ,
(C@rferaat Ipyefarabler ablycakbbna®idmo(l6;* nisrropy pfdeatilly. 2
to 48 hours, and yet nore preferably 3 to 30 hours.
[ 002F)rthermore, Theepagseitatine c owvgoonatesi not hEopnekenf!) include a
i nvention may al so be obtained b irectly heating,
AR AT BYRTotHBHS CHTRPRFAER (oY 14 CompOtional formula

M a8 e Ry rhevER 138 bV A BT LRE] bafbbund of the
prB&aL{ RYehBIRR %yégﬂﬁﬁl%ylgﬁt%d%gggrr{% 'ai %%g}dle[‘&iz% the ratio of the

tenperature is nore pre
divdIehe ke aharthbheivarm i metd e es iy ket hasbe hyardtBRite structure.
above- nentioned range since an alum num conpound that
a:b & psefietatidly 8. Déo USR] mord he=ferasiyrit.6ihieetli and yah nixae preferably
obt ai ned. The cal cination conditions are.
4:prteffefably a time of 1 to 10 hours at a tenperature
of 350C to 650C. The calcination tenperature |s nore
pr ef EHABRYMADDCE 1HPEIBEDLIY 110 ¥ gfeMtaHe'88P M hk2 to 22, and yet
m{éf"" cinat jn 12910 ature to be in the above-nentioned -
n% SWJP% n m num conpound that can suitably be
{0?§§€ in the present invention can be obtained. [0028]
' hat is, in the present invention, an alum num
CoNpeyaehpTaY obeha bivarmartikylike WondbdZid 0séd e BtSsent invention
solution of alumnumnitrate so as to forma
inpludei pi t at e, Mde yRR(CHM:EQur8Ethi®at e at 80 379 (B CO4-3.5H,0,
and then calcining it at 150C to 800C, or by di rectlg
Nl@&&b(@ﬁth@Iae&@r“b&:pi tate at 150C to 800MgsgFeyPH)13C03:3.5H:0,
directly heating al um num ni t%at e at 140C to 200C and - -
then calcining it at 350C to 650C. [0029] Anorphous
al um na



The anorphous alunina in the present invention is an
al um num oxi de whose crystal systemis anorphous. The
anor phous alumna is noncrystalline. This is a

. ial th d how | [ -
Maaht (P Bes e ety 370 PR I eh@srecent -
obt BT ieinatsR B hitloe B Hahss Yo & e borgpound in the
preggﬁta‘ v%ﬂtio[wog?é&] bghﬁs@@D%éjggHﬁ f%é Uzmanﬁ%(ii@télﬁﬁeﬁi@:@?@@hpound is

I'Aventi on may be obtal ne r exa adjusting
Omﬁﬁgeaqueous solution of alumnumnitrate so that it is
asic, thus formng a precipitate, and drying and
[cothen heating this. The pH of the aqueous sol ution of
alumnumnitrate is preferably pH 7.5 to 12, nore
Hygpoefletabbypodn8 to 11, and yet nore preferably pH- 8.5

to.11. The tenperature of the solutjon at which the
pr edt Hia HMosgrRiciBHifde ipR stavepgel @{%{m prefent a"f"fd%*eﬂ’ amang the

abb@%&%pg{ig{)@%ﬁ abh%’f}r%?&icgg_ﬁ(%ﬁ arr]rgr;élﬁi)qsggrgf pé’ueafgu?%g arxnceaiuminum
' [ el ud al j arti

T T

matBHN Q958 bR RAPLS oA tRls ARHofalERIRAMSbUMATs obtained. For

gener at es ammoni a upon heating (e.g. urea,
exdisyianet bybaaatetsmaingl betdisjolViny aldgldsiumtallfats and aluminum
preferably sodiumor potassium Mre preferred L
sultataiphesenit & peedatesménerkratiy, thapdermmg 2 peegipitate using a nitrate
i.ncl ude anmmoni a and a conpound_that generates . ammoni a

ionugroviaings | dllali[ oude] hydroxider,thematilin Agng nArecipitate, and
the present invention may also be abtained. ‘for : r

}ﬁ{ﬁ%l}igﬁg}‘\lg% %“%ﬁPh@é%ﬂ*ogqﬁé%%%ss d?‘qui\” ' > nétl*?%t% hoﬁwmireatment} is
Lirate t Lt i ki : ' .

WE%‘L@@?% Rt '%gr%é?tr?%ﬁﬁ?/ q)‘%l“ﬁ& %ﬁ{g?é% N hermally pging, they are

predEdNI50iC 8RE508ET HidhE preferablyerd iQ® LBEHL et yethnore preferably
preferred heating tenperature for the thermal aging

901¢ et 7ENECdepignids poafarbbiehdat ithg hieatngf tampsaipiee o be in the
the heating tenperature is preferably 100C to 300C, ' .
above-ogntishecalingge 36D aeo peiailizaitony corby 2 efdsr @xtangeability

veteoSh SRo e iberpa ABRS e B OP hB. ana i i
o U, T e 3L 2 e preorabiy 4
io g?&ﬁefggg%}i;r %l i%éojpggféﬁgélgsﬁer'ggé%?ﬁﬁrm%@ BBiNG time to be in the
above-mentioned range since the ion-exchangeability becomes good due to
appropriate crystal growth. _ |

As fhe hydrotalcite compound obtainéd by such a produc{icn process, that
-represented by the formula below can be cited as an example.

Mg4sAl{OH)13C03-3.5H0

As the alkali metal hydroxide, sodium hydroxide and potassium hydroxide
are preferable, and sodium hydroxide is more preferable.
[0018] "

Furt‘nermore, as the inorganic suifate ion scavenger of the present
invention, a hydrotalcite compound .;arepared using a nitrate starting material is

9



Drying may be carried out at roomtenperature or by

heating in a drying oven. That is, any treatnent may

be carried out as | ong as excess nnisture can be

renoved from _ remEaét ate. For . exa t he.dr ng -
%0 a solution

mofeppdEsRIEe i) et'w alfy sQUHPYiMYENE ShM “&FH%P&B?
of %%%ptﬁgm%ﬁy?gg%]g?mr Sa % §fri3?k;¥1e ihO%e @ a%%oc it lbfo aluminum

rle sane 1

| nitﬁ?@to'rrkgso!d?zo'hhbis aﬁﬁﬁiﬁun{- E¥Jj§o>@a§@f&r£9h¢ntﬁr‘k\3&x1&@¢n nitric acid. A

nperature is set | ow un the noisture i s renoved,

mtl%'?é’ stdrtih§ rﬁé&@@ﬂﬁ%@%y ubéd eedy far ddethieeadd, hat it is more preferable
tenperature. [0034] * ~ The anorphous alumna in

to b amlaammtamw@rmtatenahﬁy bwdh obd @inerddrbynd ajumig utthe
above-nentioned precipitate and then heating it. The
15 Twbvis, neinceoted seifgiendonr é‘aﬁ%rﬁoraﬁ‘éuﬁ% A |"ﬁ‘é”°ed the
treatment may b cargl ed out .at [

| t
hywﬂﬁﬁ?@ﬁ%r%ﬁpﬂ% i 3%y 1 %n’ﬁ@?%ﬁ’ﬂ?es‘é“é%&iﬂ’é' SfaYgiger of the present

invg RGP By aBl /St s SRaE gt A HyPERL R Pl SIS Fpihd & reatment
w;tKOrQﬁ'até‘r? n Y&t oﬂgfroﬁﬁﬁéﬁr@?ﬁ%s T ttﬁes@(?ﬁ% material, fnd is more

erred heating tine depen heat1 ng

' réf@fﬁ?ﬁ“ﬁ dhBFodibed hisahes rifhetd staperi@iiyieriat.he shorter
pthe heat|nrgt|ms g"(}Tfthe heating tine is generally

joeaferably 1.5 to 72 hours, nore preferably 2 to 48
hours, and yet nore !preferably 3 to 30 hours. [0033]
- Caltined omtedabofihedrotaicite-likercarRBouRdr gani ¢ sulfate ion

scavenger of the present  invention

comiBuNas WRyITCLSulatEs PP eNeREy ChdDE pisgent invention, the

B A T R —
th{ Bu%%e%rﬁ)or{éﬂ H@ﬁ ro¥a%9?6é G0 YdINGSa drid 20t e catcanatuon‘ fdmperature is

z are 0 or positive nunbers,
pr&éram\ézaa)"@: t@ntdoam(s ﬁho@é Areferaibly GéOI’(Drtbe&OO"[CQO@ﬁJ particularly
X in Formula ( 4) is O or a positive nunber of no
prg‘eemmigﬁﬁ(]‘?@ntcﬁ?’oa‘i@ phas gradsirgblg mgheuoaécln@mmbtemﬁerature to be
greater than 3. i n Formul a

4
at ;s@@mwwmw Q(?PdnBefé?% Rfe t"haﬁ?aaensw 5\1@‘#& ighpys obtained.
Fuiﬂﬁ%rﬁm%é‘? %u:f%? %rf)?féjtg @355318 c% &gf{ftf‘c% {erﬁﬁgﬂgé fo be no greater. than

' rrb f
1§85 %% Sinck B, G- ERERgRALILY ihoRadly ;’bgve[ggsner ’

Furthermore, the calcination time is not particularly limited, but it is
preferably 2 to 24 hours, more preferably 3 to 20 hours, and particularly preferably
4 to 15 hours. it is preferable for the calcination time to be in the
: above-menﬁoned range since the Eon-exchangeabiiity is enhanced. |

Examples of the calcined material of the hydrotalcite-like compound
include Mga.sALO7.5, Mgo 7Ale301.15, ZNo.7Ale301.45, Nio7Alo.301.15, Mgo 7Fe0 301 15,
MdosAlo240145 and- MgosAlosO1ss.  As the calcined material of the
hydrotalcite-like compound, a calcined material of the hydrotalcite 'compound is
preferable.

As the calcined material of the hydrotalcite compound, it is preferable to

use one produced by calcining the above-mentioned hydrotalcite compound .

10



That is, the yttriumconpound is preferably a
conpound represented by Fornula (5) bel ow.

Y20x( OH) y- nH20( 5) In Fornula (5), x and y are
0 or positive nunbers, 2x + y =6, and nis 0 or

' cbigingd by Fegtingat wrth[rmyggﬁ ion, or one gﬁ@mqe,dcbyégawm!@g agpydrotalcite
- CO%B%X%P%"@@%(JM% ngra \?tf?%eﬁ)prg (ef}rlqt)@l)aggre? Hggg il AGhode preferable

o ey it g G ekeas SO RRERS vo(aa

[00¥39( OH) 3(NGB) ,  Y20( OH) 2(NGB) 2, Y20( OH) ( NGB) 3,
Y20(NOB) 4, Y202(OH) 2, Y202(OH) (NGB), and Y202( N®B) 2,
Al uN2038np¥dhd¥) 6, Y20(OH) 4, Y202(OH) 2, etc., which
do not contain nitrate ion, are preferable. [0039]
I n tihethsr ésenganicvenftenionarsgaseagei g e grieaknf dnvention any
obtaining the yttrium corrpound may be used as long a
aiugﬁgu%ﬁpwga B‘yay;:&enﬁqsg ( Bp e tgvithgy have the capab[hty of

sc%%‘g%ﬁ}éééﬁ«%'f?ﬁg%hl  EleiRusy dh s 2bRTBtie Taads inciude an
_ aiuﬂﬂbﬁ?ﬂn&%géﬁfha{réﬁ@sﬂﬂt{d‘aggg%erﬁﬂljgs(?wgh% aﬂfd a%Bth%US alumina.

rate s rmn

pr ec;a\;?%t(@m (;@h}é@l Mjhis, apd then heating it. It -

r ex hpl €, be obtal ned by solubilizing yttrium
oxi de Fusimga (2}, 4 & @eoditivendumblejreeldi r@fédibty Bpdditve number of
above-nentioned treatnments. [0040] The yttrium
no quapuriiann? 19he! & 8sene positne irumbey abd plefaiabdg Obyr a positive
for -exanpl e, 1!]ustl ng an aqueous sol ution of yttrium
numiper &f éogse@h%ﬁ 7t 4@ bz ds Orgfud ppsitiveriyingber of no greater than 3

anf e ir00L et BeagiNg BRmPSS ofohd Srogr dNpet & aﬁﬁvv Satisty the
eqzﬁ’g{t& 50+ #&erﬁ?gf éq 0”@(5 ?tv%rﬁ‘% ’_%nSd 7 id 91 rp g{é%me that z

urlngt |strea spre
is 4C TﬁatsQCas RS & 1Phafueh @b ddie, t&w@%re@@ﬁte\&e&y FBFrﬁu!a {3) below
preferably 15C to 40C. Preferred exanples of
is rathetabiece for adjusting the pH include an al kaI [
mgtal hydroxide, an alkali metal carbonate, an alkali

et a‘?«b@y(&?hb)gé\’d&r borl@ e, anmoni a, and a compound

t hat ner at amoni a upon _heatin

hexaiﬁ%e%m%ﬂﬁ)etwm Hé“’ee%Péif ve '?HE‘%§§$<4?‘?Y§§F'§fY the equation 2x +
e b ium More preferred

' y%éa%m ﬂ g)bf8'0%‘s=""’%§ﬁf§[‘;“t ﬁﬁé@%or adj usting the pH

odz“ig' ude ammoni a and a conpound that generates anmoni a
n heating (e.g. urea, hexarnethyl enetetram ne

, All,ﬁﬁmu}n cbRdLhd for exanple, adjusting an aqueous

solution of yttriumnitrate so that it is basic, thus

f or nExegmpiesr eﬁltbet altenintive coed pyuraiingutibi A1,0(0H)3 3(NO3)e.7-H20,

subsequent | and carrying out .a heating
AR O Al o o B r s RGO (O8]t MGG (OH)2(NOs),

r ing t depends. on the_heating tine.
AR e AR eyt Al D ING Er o CPdIyBH)05(NOS)1 .

A B e Gt t o 33%%05’9\905" A br ef oAPGE3(OH0.(NOs)a.1
Nz@%‘(?m%ey}?ﬂggr t hﬁb@}?@ﬂﬁ.‘ ar(hmﬂg ti‘{z%ﬁt msnA}zé &5‘]‘4% 15(NC3)0 05,

‘t enperature.
AIZBITREH! WING;) g he shor Agot $©H)§9((N®90%' me apg,ot 5(®§§)0 8{NO3)o.2,
generally preferably 2 to 72 hours, nore preferabl
AlLTR {OH)8s ()54, and yALOm(©H)s efDabby 15 tﬁ?@-@(OH)Ga(NOa)M
hours [00421 Dry ma K‘be carried out at
Bopdaus.e orAle'zh@% brgNGe)as.dr yiAlgOCawéi)oFtdDs),  and

Ai&é@%&@?t e 2 s Hefoely M-OHDHe ARDRI Gt

For exanple, the drying tenpgrature in the present
invention is preferably 80C to 250C, and nore
preferably 110C to 200C. This drying nmay be carried
out at the same tine as heating. In this case, it is
preferable that the tenperature is set low until the



The yttrium conmpound in the present invention may be
obt ai ned by drying the precipitate and then heating
it. Apreferred heating tenperature depends on the
heating tinme. For exanple, the heating tenperature is
[0¥2¢f erably 150C to 1,000C, nore preferably 180C to
'900C, and yet nore preferabl 200C to 850C. A
pr eflarthedorieeant myeritios, iamyt ﬁiaétirr%aﬁtﬁ@a{ flaphigiting an aluminum

R SRESS Tl RIAT l Fog U e v
2
ooB RS YoR FMELE Fahool PRy, " O, R e etumnum

cot Qddh may ke l@\%nﬂ(é& Iy UiBr & @Uﬁ‘ﬁéd ﬂlta{t@%ypﬁ%@@lﬁzmg an agueous
venti on, IS O talne as above, may be ground

so@ﬁ@aﬁr of %ﬁ\@m&w riifre@andaeyiag plhi< gireoipitate, aand othizav ealaining it, or
desired 18 particle size. [0045] The particle

diretile cafciting thagmeairimtsul Thtseprasipitavanyde 'smblfs‘ﬁi@d to an aging
present invention is not partl cularly Ii mted

tregtsenter 4§ phimingle §PFEOLS pﬁ@br%l%ﬁ net Y Lf’dieCT'Y heating

o B, 5% Bt e
ma‘:\tggégfﬁ'gﬁéaﬁ @%hdr{?h%%p%&% S%%ﬁ@tléﬁgf&f&%maﬂ%y\ﬁ}%de aluminum

ySical properties are

ox Hf&’t‘o&ﬁ:‘é RGN Bl fed MR IRXAIENRYAY, R in nitric acid.  That is, one
coni um oxi de hydrat'e (hereinafter, also called

obt&ingh 3t afls Zd\CRRyR Q¥kdels)altmynbe reitrae, avthibhés arstarting material
noncrystalline, and it is a conpound synonynous wth
‘fozitrecalniminumaomypo oxd @éthezupr@ssﬂntunvwwbxu de, hydrous
zi r coni um oxi de, and zirconi um oxi de hydrate. ,

[0@2%3hpl es of the hydrated zirconi um oxi de i‘ncl ude

ﬁ;g?jﬁé ig%p&\hqébgﬁ?%rgjqug %8gé’1}%§%§ ﬁoﬁ\%ﬁ Q neutraiizmg an
acﬁne‘éﬁgﬂp@réﬂj ? Ti@l@ﬁﬁiﬂ %ﬂf&é r&db'ﬁté %‘g?&?%?%hﬁ@%rﬁf Qfprecipitate,

drzf{ngd Wk itR8n RRRGEPS: ihtdWerQm*e?ctI@ dﬂﬂbmngCe'ﬁﬁe pHing dréferably pH 4 to
rated zirconi um oxi de may easily be obtained by

Mhya:l’fmhwe ngeterablycpHi Sirfectint alit ng- ngetegableufor Sobutt oﬁ the aqueous
such as a zirconi um oxychl ori de aqueous sol uti ?
sqhatu@'r tobeaat aqata,ausnae leaprecipitate ea de@WF Zi tcférﬁiﬁ%wef@fab'e

xi de may, be, eit

fop A8 41 of e GRURGHEr YOUAPP ITRCbS Bk STORte) AP g sipggyfn aluminum
hi | f bl
corahafSE RAPAEADod.toh k- Hiduilibly &ih bE oblaifps! DTE0 Y,
% nveRlal QBtRnC Efhiate pito‘mﬁéh Ry Eﬁad&ﬁ@éieaﬁs kdrmed. from the

i's, or an anhydri ormed by cal cining the

%%Lﬁ‘f%Df}b@@@;@ﬁéﬁéﬂtyeeﬂzIwc‘tﬂv"lﬂmmwedﬁrafmaﬁhe 108@do 80°C, and
referred cal cination tenperature when obtaining ,
yéteﬂora/ptaéiabrmemf’@dorﬁ&ﬂﬁ oxi de by cal cining the
hydrat ed zirconium oxi de is 150C to 350C, [00481_l ) : )
Arouritreggrred axampies aita s4bs EUCH i«p@ s(ghsgstmg the pH include an alkali

metal hydroxide, an atl tkali metal carbonate, an alkafi metal hydrogen carbqnate,
ammonia, and a compound that generates ammonia upon heating {e.g. ures,
hexamethyleneietramine, etc.)...‘_As the alkali met;l, sodium a_nd_potassium are
preferable. More preferred examples of the substance for adjusting the pH
include ammonia and a compound that generates ammonia upon heating.
[0024]
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The inorganic sulfate ion scavenger of the present
invention contains little ionic inpurities that |each
out fromthe sulfate ion scavenger into water. In

t he iopic inpurities, exapples of anions include

d .
sul flA€AWHNUR] CPAIROUTISH OF ARG BIASENE dRVGien &gy be obtained by

agiign the “brelin {fld, B PS8 iy ror B oNE cplotBuure,  and

suds@g\%}éh{i{ér%&}(ihg%ﬁﬂ %%I&Héhg‘;iﬂom Qﬁelb F:gﬁi?ﬁi?sg?’uh‘fiﬁé %gix@treatmen{

scaveng 0 pure wat . a Seal al

mapdrith gy hat beatpabhYdaNBuPtESSHEREBR Sdididld S@Nt FoR@xample, the
“Is charged with 5 g of a sanpl e (inorganic sulfate

agingriespavangerns praferabinl0td tprE3Viatrenre pesteesbly artdC to 120°C,
treated at 125C for 20 hours. After cooling, this
and yeumnioss prefefably A s1689°@ menbrane filter having a

pore, size of 0.1 pm the sulfate jon, nitrate-ion ,
PR SFame i Ghiste iy | Bac St s empsaty aine shorter the

v B oS Rl 2 REBEIR oy 5 o 4
hord! 374 Q8¢ ﬁﬂfrﬁqr%f@‘eégi’ 1016 S%JH?Jlgrfst. al | . nmeasurenent

val ues’i's nu y ten, an hi s nunerical val ue
jooksydefined as the anmount of ionic inpurities (ppm.
Anal ysis conditions for ion chromatography and | CP

em $xiyony speisd roecpiiatameansd ehited outart room temperature or by
chromat ogr aphy anal ysi s condi tions Measurenent

hegding. pnErat: ismaog| rexXnBo0 may ufacatiest oby apl IoNPes excess moisture
Separ ati ng col umm: | onPac AS4A- SC (manuf actured by

CarDP@l\fB@)‘“@fbf@”@:&h%rﬁﬂ%?péﬁﬁ%c ﬁ@ﬁ-"ﬁ@R‘%Hﬁ SEYIDg één‘warature for E
thecBibtR R o Blsser BVRRTRE o B b0 AaRseryC. and more
pregfﬁfl%%!(fg@of@%)zomc. T!%E'JJQL Ky iﬁé"ctgtﬁéc? ouPBt 1304ame time as

orirde 1 on were neasure e ove-nenti one

calaifdlg/Si B B EakEONSIs ﬂzr@%ﬁﬁléﬁh@ﬂ P eSMPORRARY is set low until the
Sodi um i on and magnesi um i on concentrations were

mondasuiseenyvean sanbsyhsarplentbt ihedraised e tnel aalogatiarntemperature.
JIS K 0116-2003. [0049] In the present

{O%28Vent i on, the amount of ionic inpurities |eaching

gﬂﬁn reolamllftgnhegmlgﬂtr)ﬁr ag%g?ciggf{%{éplé%snen c%\\/‘%g ce)frt rlr;%yttl)qg obtained by

drying the precipitate and then calcining . The above-mentioned drying
treatment may be carried out at tﬁe same time as this calcining.

A preferred calcination temperature depends on the calcination time. The
calcination temperature is preferably 150°C to 800°C, more preferably 200°C to
650°C, and' yet more ;ﬁrefefab!y 300°C to 60C°C. |

' A preferred calcination time depends on the calcination temperature. The
higher the temperature, the shorter the heating time, and tﬁe calcination time is
generally preferably 1 to 72 hours, more preferably 2 to 48 hours, and yet more
préferably 3to 30 -hours_

[0027]

' The aluminum compound in the present invention rmay also be obtained by -

directly heating aluminum nitrate and then. calcining it.
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measur ed above. The anmount of ionic inpurities is no
greater than 500 ppm preferably no greater than 100
ppm and nore preférably no greater than 50 ppm Wen

B o 6 P el Bl vt
: tichggggttpgﬁi, ggwgt%g%gaii?%t?mpgﬁf‘ukg%fHﬁ@sé% 200°C. The heating

e amount - of 1 oni

i [ities | ' Ui 5405 itgyechonganp eefstlbi@tier the haating
tempgﬁﬁgE%\llseﬁngo(gg%?f%%w!pg?éi cularly limt _etél, and is 0 '
temBBfdfe ahayein HRO2BbvAmeMiondd Suhfatsendeoan! alactinug compound

ut In the present invention, the amount of

thassd atigablgmd esehimtheoptesest imerdivouran be odiinade i on

| eaching out fromthe inorganic sulfate ion s aveﬂgenr :

i nt Shpucacimation. conditions psehpiefebIYER e ff hnBuny hours &t a

ol SULT3LE on | eaghl ng Gut 11 orian LoGCgPILA, R Breeranty
| vyt et rafl th - i i .
40&& {q]gqog)g \lljﬁ{ ﬁse@ré%ei?&gpéoji%]%re%ﬁfﬁﬁéﬁérﬁﬁémggﬁtgk@e% be in the

I norgani c
ian sc inBH BoM@bahd theR¢fdsuitdisly be used in
: abquee@te_é@gg_?g%g%ggg‘ré%d{%lgﬁlgg Aft?g? cooling, this :
thegﬂhgéﬁpﬁwbﬁtiéh lbgrgdobgimey a menbrane filter having a
ore size of 0.1 pm and the sulfate ion
opeencentration of the filtrate is measured by ion
chromat ogr aphy, and the nunerical val ue obtai nﬁd b%//b btained
nul flik@tys,ng thy proserl et 213 AHBINGD £IPOUsR May De oblame
concentration (ppm. |on chromatoqraphy, i s cafri - ‘
by o@ﬁtrbyzmaearh%%mi%m‘%ﬂ%6’?@2‘{’HHHJ.% Pildtp S0 481 teifh g preciptate,
t he present. inventi, AU N caibd] k9Bp°C to 800°C, or
dryﬂ'&%@ﬁ? R&%Btta%r%% Ej;fcﬁ én%fgc’gm c ]tshu(?)f(?:;latﬁ{:eﬁr{i nﬁgcavenger
i nto.,pu inkSpRQidiRet 81 16020 |0 sepAT, Preherdcyly heating
by ndgFegC}&aﬁglFY}?ﬁgnthfop%i E;\gnd nmore preferably no 3
alughigabenitidiant 540 o \WEnCt dved ainem ptlodiing it 483207Cto 650°C.
exceeds 30 ppm the reliability of an electronic
[oopstjeri al enpl oyi ng same cannot be mai ntai ned.
Furthernore, the lower limt for the anount of
Ammrphatie algminiaeachi ng out. fromthe inorganic sulfate -
i on scavenger into pure water | t. y! i sxide
| ' T, e oo s R8Nty & Sr s e b aran fauminum o
exchange ¢ Lt _ n the BREISAbud AYEANEOR, noncrystalline.
whoRE %rg.gfaétsgfg%%h %xacrﬂ%r é’é’ugapg{gﬁ y o ssma_asur ed usi ng . -
Trodld Mk Stefil that doas notHWE diear peak in Xagiysdifffadten analysis.
I'on exchange capacity of an inorganic sulfate ion :
[ogs®venger: a polyethylene bottle is charged with 1 g
of "a sanple (inorganic sulfate ion scavenger) and%‘g(% -
mL ofn ChdProseit icvecton.rany skEN0F BRI AldNAY HfulsRE tor obtaining
solution, hernetically seal ed, a%g shaken at 40C for
the antephous UbBEtBRIPRG 2B kPSS SAURINGY i s fil tered
_using a nenbrane filter having a pore size of 0.1 pm
[08A4! the sulfate ion concentration of this filtrate is
measyred_by | e lifﬁﬁﬁ'ﬂ r Ehe i s diplremia9be obtained by, for
exch;ﬂ‘? ea%éﬁ%%lﬁ/g meq%gg tg%h%{rhees [ ncl)r gani.c suigf ate 3
efa%léc%ﬁu@ﬁfg he SGiaud seditiohost bhenaloy evitrate so that it is basic,
measuf enent value and a val ue obtai ned by carrying ‘
thQYtfcrieng ATpresipitutenend dyyogedundetiicor healtingt ig.onThe pH of the
concentration wthout putting in a sanple, n%OOS%] forabl
adiheosus blatieni aralexdemgetrate i Presably HEH ime Qs (nOFe preferadly

sul fate ion scavenger_ of th resent, invention is
pipréetoet hbayd yet M%tpf@f%a%qqe@%'ﬁgf’g%r eferably at

o Tadeetord i U RS AL Fhtl Ml plbaHald 8 fomec s

ate i on exchange anount
the inorganic sulfate ion scaygnger is preferably no
greater than 10 neqg/g, nore preferably no greater
than 8 nmeq/ g, and yet nore preferably no greater than
6 meg/g. It is preferable for the sulfate ion
exchange capacity to be in this range since the



In the present invention, the anount of sulfate
radi cal contained in the inorganic sulfate ion
scavenger is the concentration of sulfate ion

_contained in the inorganic sul fate ion scavenger.
prekRARG 1 oronkb G TG SRGRIRESSY QU it BOTGaPBa et more preferably
talkhed in an inorganic sulfate ion scavenger:
Zgﬁp%gbo.e's g of a sanple (inorganic sulfate ion :
sca [ i I ' Y% L B ' :
ver FRRESRYg ool RsRl o, TR oI an s
meCANRITbkidk i Slkalinhstal AdtbbaBtd, Sarmeacl ®etdynjdBgen carbonate,
chromat ogr aphy, "and the sulfate 22 radical content '
amfrpp, iasddet esmpoedd thab gdwarabdognapbyia apoarhesiihg (e.g. urea,
out by the above-nentioned nethod. [0055] The
hexamedwienateiamofe s #ttdt e ridw calkabonmtedgindd prefemebly sodium or
i norgani ¢c_sul fate i ogn scavenger, in the J:or esent

Pofasvemti of1qre predeEPELPYaRGIGY 2t Hie AR AG0PpFRYusting the pH
Bl G630 RSB e At B ARy Pl eating.

[003 ferable for the sulfate radical content to be in
this range since the reliability of an electronic
mat efHRhrAPhOSs BRIMING iRGHe JRechoWREnkibR] l‘t’lﬁ? @fsd Be obtained by,
concentration of sulfuric. acid contained in the -
forienanysia] adpstihgtam honeseagengmm oSalnatinpar hitratd aoltfiat it is basic,
limted and is O ppmor above. [0056] Electrical
thusofeddng A precipitate, tidenalleaging dhisc andusubsdquendly drying it and
©supernatant fromthe inorganic sulfate ion scaven '

ger
cagying it s Beaing redknerbn @f%ﬁeéfeé‘r 5%4“\}“91?53”@?%'@@%*@ for the thermal

than 200 p9S/ re preferabl,y nq.greater than 150 -
a0l s R Ty BT TS o s AT 5T Gat oot 1A TIR, the heating

The i e ~fiar e Iy o 4/ °

ter@%}%&ﬂ%rﬁ ’\%i r;??%\%bti*gggu%e@n%?gﬁ%’ b?g%n%rﬁﬁr?wgrig%%iccto 250°C, and
yeSibt@beafepsblyC®rengRy 208° ot particularly linited, '

.and is 0 pS/cm or above. It is preferable for

t he Apesferiecaihecmatiaginaviitnge oépdeinds sujbe matding tempeeature. The

. .no greater than 200 pS/cmsince the reliability of an
highes cheotarepengtiend. dheeAprBeT Hheshatingidinne gafnthgi heating time is

geg%{?@gdﬁ%géf@g?gaégi#p QELF%B’F\IQE%&:PEQ B"f’ g:‘llé)viog%fi %fours, and yet more
pre?%?éﬁ?%%rtfgf%%e%e.d in 50 g of pure water, treated at.
or

ours, and filtered, and the electrical
[oga@ductivity of the supernatant is neasured using an
el éctrical conductivity nmeter. [0057] I n

sumMmBrying Wi beegatiedt out Be rocar gam erasirel &t By ineating in a drying
scavenger of the present invention, ionic inpurities
ovane hbatrseangrirediarerB00apimg ceéhechoniuas lafg ssileikaess moisture can
ion | eaching out is no greater than 30 ppm _the )
 beciememd dons fheapiecinitiital Hy pranpladhy deying dafmeerature in the

oo AAGRoRR pleril AT LRSS RE SRR Pty 1107 t

208?@2?3%&%’?%n§%§3{)% §?‘hﬂ?‘%‘§§5§§?{ tﬂessgr%e t%‘gfagrhaegt%gm in this case,

itis prefe;abie_that the temperature is set low until the moisture is removed, and if

~ is subsequently raised to the heating temperature.

- [0034] ,
The amorphous alumina in the present invention may »be obtained by

g:iry’ing the above-mentioned precipitate and then heating it Thg
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I norgani ¢ scavengi ng conposition I n
accordance with use of the inorganic sulfate ion
scavenger of the present invention in conbination
with an inorgani c cation exchanger, the performnce
abloNesnanengddrsng tatatmieon ahy thieheamiing &eiatmsat fretyebe carried out
i on scavenger of the present invention can be
at émhapmedimand an effect in scavenging cationic ions

can al so be increased, In the present inveptiqn, .the,
i nor faRicfesedvRRging CompRIatyoepengs n?&t{}leecilﬂa“&ﬁ time.  For

| east the inorganic suylfate. i r,.0d o
exaR e AT R Bl d Bt SRP IS o5t 85 qmpre preferably
380Pct:Be dRresaRk a)e'i‘fﬁ& ﬁ%fer‘@bti 468984 cop-the o
i'norgani ¢ tati on exchanger, any I norganic substance R
havi ApréRirtcAMEXSNANERAMPArids FRYhDRe&SES (SRpbANGreds The higher
-the performance of the inorganic sulfate ion
ths campegetras, stheothomgatireeieating time, and tthe hewirgaimine is generally
scavengi ng conposition of the present invention, the
predexibly 8¢ g2dfourserionenyaisirably? toad @ hours s, ¥elgepre preferably
and the inorganic cation exchanger is not
3PP hellariy limted. For exanple, relative to 100
[Ogggts by wei ght of the inorganic sulfate ion
enger, the inorganic cation exchanger is .
\ greater than 400 parts by weight, and
*“ﬁ%?ﬁ%%ﬁﬂ#%¥§%|y no greater than 100 parts by weight.
It I8 ﬂiéﬁ@io&?@ﬁ@%@@aﬁfe an b&Asngll dhahé préveMBhedition, any yttrium
and nore preferably at |east 20 parts by weight.
compaumderrabgbahlsed as Idmpasixéeynpavatiocapability of scavenging sulfate
I norgani c sulfate ion scavenger and the inorganic
iogat Esameleshthegesf inslisée pa e seompais rafesenigddey Formula (4)
si nce good performance in scavenging sulfate ion is
b&iB¥ai ned. Addi tion of the inorganic sulfate
ion \ efa@fy t rese i nvention and the
inorggﬁr épﬁgﬁhéﬁgﬁgnger 4'y be carried out
I ndi i gddahlits pHeR DI &RR%IdHE BBy Fb@ﬁiﬁlé%rﬁbers, 2x+y+z=6 andn
conponent -seal ing resin conposition, or they may be :
is nef @ pakitived neadben advance. It is preferable to use
an inorgani c scavengi ng conposition in which the
[0DBB}Y gani ¢ sulfate ion scavenger and the inorganic
cation_exchan?er are mxed in advance, It is '
pr ef & WoFeMgladédkds § e tbesiye tmbakcdoto Hpalee than 3, and

further exhibited. [0059 In, the present
pr@ﬁ?f@ﬁ& BROSENEAYTR gggﬁ%@égﬁﬁf tpﬁgr%'nor gani ¢ cation
exehangerolligld!ds hyds aled gdiflgs rﬂfmepeﬁtﬁe{ 188fer than 6, and
nmet.al’, representetd by anti nonic aci anti mon
pREHBRXH de aYsialEe hun QRbith agHehtehiigd Brg pent aoxi de
hydrat'e), and tantalic acid, nanganese oxi de, ‘
i nsolzuhlFarinetta vpiselbr ericitiyhoepitetr @ noepeesarthad Bhyreferably 0
titani um phosphate, ti-n phosphate, ceriunyphosphate, .
oram@ositive onintipe phioBp Igae ater 2ban id, @nd mhse Prefesahiy 0. -
nmol ybdi ¢ acid, tungstic acid, and clay mnerals, and
I088¢1 noni ¢ acid (antinony pentaoxi de hydrate), -
zi rconi um phosphate, and titani um.h hate are
o ef Arab e RoBRO) T BRI P BIBEN 2o samryPesphesented by
F&ﬁﬂﬂ??gabgﬁmz Wth regard to a resin used in an
el ectronhi ¢ conmponent-sealing resin composition
conpmgghnthhgqygorgaqsp sul fate i on scavenger or the
I norgani ¢ scavengi ng conposition of the present :
i nventiFanmuld (Siax dred gidred) oapbheiveosenbersy Zxesiyrr 6, and nis O or
such as a phenolic resin, a urea resin, a nelamne
a pesitive numbisat ur at ed pol yester resin, or an epoxy
resin, or a thernoplastic resgg such as pol yet hyl ene,
pol ystyrene, vinyl chloride, pol ypropyl ene, and a
thernosetting resin is preferable. As the
thernosetting resin used in the electronic
conmponent -seal ing resin conposition of the present



Measurenent of hydrol yzable chlorine content in epoxy
resin: the content may be neasured by grinding a
cured resin, adding 25.0 g of a 1N KOH aqueous
solution to 2.5 g of the ground material, and
[Oeéﬁ}ryi ng out an extraction treatnment at 125C for 20

[]?g%i)ﬁﬁﬁ?)ae%gg#ggr? e thﬂrﬁacgfgﬁ Ioﬁ@df:ﬁ?ﬂé %dg'%ﬁq invention include”
Y2 02h n’g% E’grag ,d Y%gap?%g(sz 3) hegyupesnatand, by Mo, Y, (OH)s,

: n t’he preésent
Yz(ommtmg@ i wzwm;{@m}@bl %?@H);('wasqh eCtLODHGNOs)s,  Y20{OH)s,
. conponent -sealing epoxy resin conposition to conprise
Y oG QYN0 ROEVi O EDH) AN, ngYa0 (@ HMND g, Y20(NO3)hs Y202(OH)2,
the curing agent used in the present invention,
ViS00 i Qs N0 dar e Yalontis (0K Y 0K Zebr(OH), etc..
osi tion na u and ferred specific
Wh’é‘i@ T'%%C‘i’fl‘iélf’b rqtﬁd?'&d%reaihreégfeg’l%nhydrlde an ani ne
{ﬁgkéPe curing agent, and a novol ac type curing agent.
the curing accelerator used in the present

L nvqﬁtijhgtn%reas%\‘\t S[Hpéﬁt%\?eaﬂ‘%rt FnSFLNYor obiabmmg the yttrium

accel era or an epoxy resin cohposition my
corHp8dnd 3RSy Beehesd ad iéaagcaé oheerepTRb@stetingy ERkmiunel4idand having
am ne type, phosphorus type, and i m dazole type
- aniaacelchaayeakilitf 096Rdtained. ForMesaripdet irorihe present invention the
conponent -seal ing resin conposition of the present
yﬁr‘iwmmmumyn@b?b@r pelaingd rﬁ%’c@@ﬁ’&iiyg at @ﬁi}b‘@ﬁéﬁtsckmﬁw of yttrium
one added to a nol ding resin.

nltr@é%gﬁgﬁi‘t it isyhasigetts fora r&ﬁ,g{epm!’qaéq: Aré(srfq % and then heating it.

It nragyté 3r :g%)g%rp ﬁngeu l!)ﬁ'%r?edna gg%éé%bgﬁ%‘gg r}{tﬁﬁf&‘i’%& c?e ?#{hé%tr;c ac;d, and
sut‘é@ @WE%alﬁ%a??a&@?rg%ﬁt:&ﬁ&@?f@d’th%:ﬁ@'ded to a nol ding

poxy~ resin speci fic exanpl es-of the
[odangrganic filler include crystalline silica powder,
quartz gl ass powder, fused silica powder, alum na
powdEtg yéndmt abeypaurd anmbing nrbeﬁntrm&mélblnl mysb&llcrbéamed by, for
powder, quartz glass powder, and fused silica
examelgradiesting ansaTHeoUhSYUHPE ohnditeniilate Eseafﬁﬁt 89}3 basic, thus

forﬁﬁp%g%né%eg’g'ﬁggg;;ﬂrg’gg ﬁhn%éﬁﬁsﬁﬂe:ﬂ R%&ﬁ&,%,xgige’i'ﬁe pH thereof is
pfﬁggﬂ;pgﬁj @E@%b@'g&? 5%%%@@@*@%% Wﬁ&g&?%g éareferabiy pH

este e co
8.%9{c {fe ¢ﬁemésagtéagetatu@Buﬂﬁg&hl@m@aﬁry@ﬂ% %P@ferably 1°C to 80°C,
titaniumtypes, exanpl es of the nold rel ease
m(ﬁ@%&férﬁbiwwww Syahdas:tanosd ppifataldy pd&” af foi 40°dhd Preferred
a higher fatty al cohol. [0064] The el ectronic
exsuppzment ssbslancg fnesdrusmgﬁb@lnh! orcledengni alkalg metiel hycfromde an
inorganic sulfate ion scavenger or the inorganic

aligdiarerial ﬁ@rk&ﬂﬁi@sﬁtﬂ ki mela! &%@ﬁ?”l?ﬁi@ﬁ‘f‘ﬁ% ammonia, and a
exhirbits t effect particul arl effectlve_l xvh (t

Gopbooé‘ﬁﬁoseh‘ agﬁn%‘ﬁg?%npeﬁrﬁm? of URSUL: onh)éﬁ Her . (&g urea,

hex ﬁ%n%tﬂrﬁ‘ﬁ”o@k& conﬂqge? Kal éﬁg (Ses l%feraboy sodium or

PR Gr Vari 6US ‘types o Sddi [T ves contarne
oié},%“&h” e |ofefStERSS M IEAL 6 IAB WASRARXPOBLadiOsting the pH
hi gh tenmperature, thus causing the .reliability to" -
indederdrofmahes WOt B c@spechd ttbaametlceatosoaimenonia upon heating (e.g.
conmponent - seal i ng resin conposition for which the
urézniperaatethyldrete¢dadioe, dicgher, and particularly 150C
or higher, the inorganic sulfate ion scavenger or the
{0 $%ﬂrgan|c scavengi ng conposition of the present
invention acts effectivel egar .
o't hae el Gares EEb IR e ALERPThipvpatiph akaf BEfbtained by
to which the inorganic sulfatse i on scavenger or the
i'norgani ¢ scavengi ng conposition of the present
invention is added, the ampbunt of sulfate ion
| eaching out into pure water froma resin obtained by
curing the conposition is 50 ppm or above but no



[ 0067] The inorganic sulfate ion scavenger or

the i norganic scavengi ng conposition of the present

invention may be used particularly effectively in an

el ectroni ¢ conmponent-sealing resin conmposition :
feremanoyien gditgingsauragupduexdaletias of ¥itcum nitrate ganthat it is basic,

Magnesi um hydr oxi de deconposes at hi gh tenperature |
thugndeing  andschuaiec thedealio RN oS o sepapguently drying it, and

retardant, effect to be exhibited. However. since :
GG A T5 R mAGRERE i CHY R 00 B RESALLP gr the thermal
aghy hlEmEal adfifiso i ahe henrapadiall Y IeaghhRgIOUtne heating

'I'f an epoxy resin corrodés alunfnum w ring, etc.,
- terhpeiat @l 8 PréReah hog°el foadid i3 Ymefe befS}eﬁﬁ% HRDPE to 250°C, and yet
~ conponent (e.g. & sem conductor conponent) and
motayséfegailyprsabCetm 2(00f€y.ef ore, in order to scavenge

sul fate ion generated from magnesi um hydroxide and

mai i areferted hedlinpitimea for theetherorajadiog Siedtaeatidapends on the

scavenger or the_inorgani ¢ scavenging conposition of =
heatiRg peBemiuTsvehite dighel g teapperatygodhe shorter the heating time,

her than. the above-gentj.oned component reacti ‘
and{ BLadre ik dreREN . R PR hey AP Rtpdy di e 4 fours, and
. ific- exanples of the reactive :
Veﬁh E%Wﬁeg%igggseg}u?g?ﬁ%ﬁg{iyl gl ycidyl ether, specific
[ogﬁggnpfes of -the 28 . solvent include nethyl ethyl
ket one, and specific exanples of the
t hi xXptyigPpyrayrparddrrigd agandt fouth Udmpanarganiipahksting in a drying
modi fied bentonite. [0069] ~ Wth.regard to the
oveixi hhapisopoytiieatmehtirhay baorayssidowds long dpexcess moisture can

scavenger or the inorgani c_scavengi ng conposition of .
bet i rass &iom itho prectitate T eor spemeplgpitye glryingotergperature in the
: arts. by weight relative .l 0 ris_by weight of o

P TRET VIR TE RETHAR B Eal? Py Gt AN PLFibly 110°C to
20853, 98 S5FLFFRND i ReRaBedon il Sl slheplng, intis case
it i9AroRraSicyan@icOitimse raderetiBased bW 1811l B andistufe is removed, and it

‘enhanci ng renoval of sulfate ion. It is also _

is puefesnaitly rhred to the heatvg tgrepesatutethan 10 parts by

wei ght since the renoval of sulfate ion i's sufficient

[0 t he economnics are good. [0070] The

o SE RS SRS L ERTRE Y BB g2 o sy
i BB BT 8Tk DB aspencs on

th&NRLERG fHhe! Y FEt Exath 8 thohebffgaRpyssrBRItel N ferably 150°C to -
starting materials, Kneading this m xture in a heate
1,60GHE Byra keadely N80oCvis BQBACt i add wetuned: pesfarably 200°C fo
conposition, cooling this to roomtenperature, then
85§fCnding it by known neans, and tabletting as
necessar¥. [OO?ll . The inorganic sulfate ion )
scavlrygefersrd hratipadinggin EhishRating Hgaboapbderemie en the heating
the present invention may be used.in, variqQus . . -
teRps 5%85‘%1 ot@e Wfatg‘es*&ﬁi??{&‘f‘”@oa@?i%@f %*’ggﬁl"&@if'&ﬂ,“me’ and it is
l,ect y 0Bl t t g |
oo FalnbreaB T 2y BT ANER o Rl HP S0 48 B and vet more
préRialSK Y &Na8hoRks t he i norgani c scavenging composition
) of thé present invention may al so be used in a
[0844ipi | i zer, a corrosion inhibitor, etc. for a viny
chloride, etc. resin. [0072] A resin
conpidst Yitumfasm peukd gctheopriasend muEndion, whigthiscdbtahed as above,
i norgani c sulfate i on scavenger or the inorganic )
MY bFe BERHY @&ﬁﬁﬁ%ﬂ@if@naafmiwgd% Nicaliqy it id§ntq dave a desired
added may be used in a supporfg nenber such as a | ead
franme, a wired tape carrier, a wring board, a glass,
or a silicon wafer, one equi pped with 29



el ements such as active el enents such as a
sem conductor chip, a transistor, a diode, or a
thyristor, and passive el enents such as a condenser,
a resistor, or a coil. The electronic
parolgppident - seal i ng resin conposition of the present
invention may al so be used effectively in a printed
[00¢P} cuit board. The el ectronic component - seal i ng epoxy
resiyn_conposi tion t.0 I [ all '
cavdisgrare S o el SRERRERE Sl e presen
invéAGoRIEREMNLaiBYRMMY BRitkS, BAFRE AFerdh8PatEad difk ISreferably 0.0
same nanner . As a nethod for sealing an
to B @RRMNd8idME préRrabBCt NBNicC3 genpoitasprefeahblagfor ¢isé particle size
conposition or the electronic conponent-sealing epoxy
to e8It wohpasi $inoca paftities dur eskeaggriegetntogetheraandwhen added to a
pressure transfer nolding nmethod is the nost conmon,
reshutheaphysipakcrioparies aragokivAsdeda conpr essi on
nmol di ng nmethod, etc. may al so be used. [0073]
[00ABhI i cation to wiring board : A wiring board is
. praduced by formng a printed wiring substrate
Z"@?WPF&PNSe#W@r ¥er moset ting properties of an epoxy :
FesiArcdthim o?ﬂéerﬂybga% CPRPShatel,| al® GaibBenRidPated zirconium -
it by etc in

and Tormng acirc ing, etc. However,

oxili8G8RAy ¥ERrpsth Mipko M erling, e it Acbmpaeindasinenymous with -

and poor insulation due to an increase in density of ,
zirddvduni rooghydrddger izigoafurei hydrdédde miidnepsarzirconium oxide, and

insulating layer filmthinner, etc. Such corrosion |
zirgainuhe oxids éndeetepy Ryamples 8 thromydrated sareqiemy gxide include
. scavenger_or the_inor i C_scavengi ng conposition of
z“ﬁH@4ng§@%fni%Uéat?BH%&£€H"§§Sn1ng a wring board.

Fur t-her npr COrr.osj e 0 L 0

prev l?ﬁ’ ggy‘gry?teacgd% 'ﬁ%drﬁgg‘ ié}%crjeéagﬂ ?hglulpfrg%erﬁi Zrh%rﬁi%ﬂ .k?@ a known
coPRVRRISHdOhe! 1B duRALANESE IMBRGLN S AOMPARIdIANY Giited.  As a

the present invention to an insulating |layer for a
orafeficRioplaeacton prosesdicthevé ésvaohat srocessj ahdghdogddated zirconium

conprising the inorganic sulfate ion scavenger or the -
oxideo nganieasty dvee ngitagesopyobididyziog @ hirganégargontaining aqueous .

I nvention can suppress the occurrence of defectiv
soltieduetsh dfe & FHEONRYY| BRYCRIPETS| RALEOYT SO éf\'*ﬁb water or an

add OF®§ to 5.parts by weight of the inorganic ,
~ SAYEPHE ?bﬁmgugUenger or the inorganic scavenging
[O&gﬂposition of the present invention relative to 100

parts by weight of resin solids content of a wiring

Zir@Rlhn Yxidh insulating layer for a wiring board. It

is nore preferable to add 0.15 to 3.0 parts by

wei gifhe Arsbriitimi 8xidet maphe pikberabbiline adddn@ystaliine, but in

2.0 parts by weight. | Is preferable for the .
orden ot high jonemgdaingesbilitatte berexdilitacthfeis preferably noncrystalline.

i norgani ¢ scavengi ng conposi ti.on added to be in the
Asatir irreRtund e é*hg@esli)wﬂttﬁ@v?@*ﬁ”éb@ IGonymegfeial product may be

oo PR P i 2 B AR LSV omea ycrates
zir@BHmdﬁdox?& ﬁ‘%@ég%g&g such as a wiring board using
an a y  addi

esi ve. ng the inorganic sulfate ion

scavangelsfOired N AARHBAT GePRRMAASENIVEONDOBEiLIMG Ofoncrystalline

the present invention to this adhesive, the
zirRoailmendds bl cdefircig the pydciiet idoeiuro oxate issialfC to 350°C.

etc. can be suppressed, and the inorganic sulfate ion
[D848lenger or the inorganic scavengi ng conposition of

the present invention can therefore be used suitably.
Ampupg%mﬁ‘eﬁ%ﬁu%‘f%i%}:’wﬁs ®'tto 5 parts by weight of

the inorganic sulfate ion scaygnger or the inorganic

scavengi ng conposition of the present invention

relative to 100 parts by weight of resin solids

content of the adhesive. It is nore preferable to add

0.15 to 3.0 parts by weight, and it is yet nore



Enbodi nent s “An inorganic sulfate ion
scavenger, wherein in an inorgani c scavenger for
sul fate ion, the amount of ioni'c inpurities |eaching
out into pure water is no greater than 500 ppm and o
t he Erinorgadicsulifade et spavameti aigheutresanbingantion contains little
_ water is no greater than 30 ppm and the sulfate ion
wn&m@ﬁg@w\@gm@ put PRy beadiliateoor scavengrigntp water.  Inthese
. _hydrotalcite conpou Mwherein in: i norgani ¢ . .
onl 8t 1 Sraraeppatesnige i59lder g (b BRI dpe and enioride
- rig.d ke Lot [ ; er
ol A e B b B R S Rl o Rt R51
i Nt QPR YR Bledstiring SrRaheroft e 3R pRBMesaBdchifg out from an
sul fate ion exchange capacity is preferably 10 to 0.5
_ind\z\rﬁ@#ig sulfate ion sedwtipet atteidige vadter nedeatabéy palyietrafluoroethyiene
erein in an inorganic scavenger for sulfate ion, )
presseramesistandicontainer isnghargedeith eag bf agaouplei (Mwgpnicesuifate jon
water is no greater than 500 ppm and the apount of ,
scay@anogreand by Buchl AYrowetehissaRe Athireated ahd25°C for 20 hours.
reater than 30,.p and the. sulfate ion change :
s eaelft P& s lunBR 3 iiPed U5ng s nhubpishe M WERARS = pore size of
0. f4fH, Ghe ik SHPAAR R Sl AW o S tRRfbRs in the filtrate
materi al obtainéd using d production process
ard BYSASUrBg By W ‘bﬁ?&nb%rbbﬁ?} BRAttheWeRligkN id a8 magnesium ion
I norgani ¢ scavenger for sultate ion, the anount of - _
coh@iteatiguard irmsat @achbpol CRitermitstorpyphectratespy.s Niee sum of ait
- greater than 500 ppm and the anount of sulfate ion _
mdassichinegt valuesnsonpiiipdieddbe ten sand thiseaumericAbyalge is defined as

ppm and the sulfate ion exchange capacity is
tmb?@ﬁ@ﬂé@ﬁﬂ”&@“ﬁé“ﬁﬁﬁsﬁ%&Wéz A hydrotalcite
alcite calcine

nd hyd _ i al d _— -
ol TSR, RREBAS | " Tlaler PRrafidrpa] i Gcp  emission
speEPLIHY a§§gyﬁﬂgg&;for sul fate ion, the anmount of

fonic Inmpurities leaching out into pure water is no
forf ERRIngatolghdih \PARaRE® edvtiitibes anount of sulfate ion
| eaching out into pure water is no greater than 30
Memzureraedt eheipsngritatmeoda me3lamgeutagiacd py LEONEX
preferably 10 to 0.5 neq/g. An al um num
SepgratyuuadiumiideBPaciAS iS4 érgamfectyrad Bn ddPNEX
sul.fate iop, .the u f ionic inmauriti eachi ng
Cuyae Q%%“p&f@%a‘%érmﬁ@bn@“@? 'é%f:g‘f{agﬁﬁ'nbg%g'%ﬁém and
) I | chj to pure
: E"%@e??wcﬁ) Jgfrcgyaat/fle'?t @%W%ﬁ%ﬂ%ﬁggﬁ%&gu fate ion
FI&¥Shanges ¢apasihty is preferably 10 to 0.5 neqg/g.
An al um num conpound produced using a nitrate .
Sﬁﬁﬁ%é&ﬁgAEﬁﬁﬁrh@bycmhmbebm in an inorganic scavenger
or sulfate ion, the anmount of ionic inpurities
| eacBiligteouon mivafpurienwegrer g¢lgondegiantweret agasoed under the
ppm and the amount of sulfate ion |eaching out into
abgyeangnatiened gnalysiy eatdfiophan 30 ppm and the sul fate

.on exchange capacity is preferably 10 to 0.5 neqg/g.
- ICRemssian, %@Hﬁ%ﬁﬁﬁ, wherein in an inorganic

; uscavgggﬁjrmfiﬁﬁ §ﬁ5fﬁ% n%zgﬁ'rmtilaﬁ @HRH&_terﬁodso%é‘Te measured by an
i mpurTties I"'eaching gut 1 nto pure water 1S no greater ,
anblAftaP RbtReMiRBE bR oWt 28 BWithelzmgxpn | eaching
out into pure water is no greater than 33 30 ppm
104} the sulfate ion exchange capacity is preferably
10 to 0.5 neg/g. An yttrium conpound produced
usi ntp thenpresené isvertiomhdhesa goiat of ipicaimpuriiiegnieaching out from
i norgani c scavenger for sulfate ion, the anount of .
the JRPEI 3PS fAtES FATE KERVARIBLL'ST Hi® TR OWdh@rameupts of the ions
greater than 500 ppm and the gmount of sulfate ion
| eaching out into pure water 1s no greater than 30
ppm and the sulfate ion exchange capacity is
preferably 10 to 0.5 neq/g. [0078] Exanpl es
The present invention is explained in further detai



Exanple 1 [0079] 134.6 g of magnesiumnitrate
hexahyd rate and 93.8 g of alum numnitrate
honahydrate were dissolved in 200 ni of pure wat er,

e mal a ni nﬁmagts sol.utio

el ah B it e i BEL 2R BS o0 oo,
pre?@ragwqﬁé gfé’&%{ Jcﬁrgn 908 éﬁg{jélgg]ﬁ 'f«g%bbﬁn& gk?é}ifer than 50 ppm.

was ag
Wh‘éﬁomé"gam@urﬁ’tr B¢ lBhF@WrﬁFMﬁﬁemdﬁl BhoPPpA, WikeFeliability of an
thus giving hydrotal cite conpound 1 (i norganic :
elestibhiat matertal eayRRFRY sahh¢ cathen banmandhiyids was
carried out-on this conmpound, it was found to be
VD4 18 Ahe (0¢s iyl BEeBtian SHEolovirampite op t[\@(m@q\unt Of ionic impurities
The hydrotal cite conpound_1 prepared in Exanp
leagbifgepuhirogs e fpgragnKosvidaty towgamdgé}ﬂq @,arttcularly limited,
u iving a calcined material of the
amﬁ blé’tpg“ Gflagog%npound (i norganic sulfate ion
[00BERYenger P1/42). Wen an anal ysis was carried out on
this conmpound, it was found to be My4. 5A 207. 5.
Am@%mlfguﬁa{eoggmeacmlgrglﬁl ning this solution at 25C
e pH was adjusted to 11 with an agueous amoni a ,
sol Uhi P pAidedit Blventibmgtieorardoleunf salfptedomileatieng out is the
was filtered and washed with pure water. This
ampuet iofisuifate was ledcidegl cub frordriper inarghrde issdfate igrpecavenger into
for 24 hours. Subsequently, it was cal ci ned at 500C
pufeowatrhours, cool ed, and then ground, thus giving

1) %ﬁ@ﬁ%ﬁ%%%ﬁ]@gé%@ﬂ? o Sy BB TonSipB SH R =n inorganic
sul@gp%lqd ic%\é%rgﬁ;r ;bendpﬁr% %a?e'p rRnQUs g0 ollﬁé#:gﬂuoroethylene

of al um num n

préﬂs%?@réﬁgtdrﬂ chP@aifer gct@é&@@d’@ﬁtﬁ% %@'ﬁ@l ¥hpR (inorganic sulfate ion

mai ntai ning this solution at 25C the pH was adj usted
scaver@an bhdag0 adued paranmer, sseaddd aod treffieerat si2is” Ci fog 20 hours.

this solution for 1 hour, it -was placed in a seal able _
Aftgokgobing dhisuselgtionys dllered usiicne memhianretitedhating gogre size of

for 24 hours. ubse uent it.was allowed to cool to
0.-% ot PERpEIIAte 3 %G?ﬁé'é'k‘f%fqrétoé thes Mgt clscdneasired by ion

chﬁ%@%r%@hﬁ&@mﬁ%ﬁgnaﬂl a!uehog}?er%de@ %@t?m&q%1 0is defmed _
as 0¥ g,%lafa?é‘mgas& B8Rkt GprRPOGohhBRUhfapaL |BMiE out by the

oun t hus "gi vi ng al um nuni conpound

abbb@@.ﬁgﬁmﬁecﬁmeﬁﬁb@_ i on scavenger 62). When an

anal ysis was carried out on this conpound, it was
[00%Mnd to be anorphous Al 203. Exanple 5 [0083]
- The washed precipitate prepared in Exanple 4 wa

pl ackedthenpeeshnfdnyveniéa, etéi'Ea@mmo@Oﬁ‘cﬁulme h@mrl%acmm out from the
- t hen. heated at 400C for 4 hours. Foll ovm _
_ mq,gggn@. égh‘ate t’ﬂn SSERUANGST A qﬂﬂeﬁ d%g greater than. 30 ppm,

AR G e P AN 1 ager on s .
Wﬁ&?@ﬁe ta‘?ng’l?ntagpﬁm?gféstﬁ 8032 = BEPHEMS the reliability of an electronic

material empioying same cannot be mainiained.

Furthermwe the lower limit for the amount of sulfate ion leaching out from
the inorganic sulfate ion scavenger into pure water is not particularly himited, and
is 0 ppm or above. |
[0052]
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[ 0084] 10 g of alumnumnitrate was di ssol ved

in 100 nL of pure water, and while maintaining this

solution at 25C the pH was adjusted to 9 with an

aqueous anmoni a solution After stirring for 1 hour, a
Sylfade i eatkangescipacidr ed and washed 35 with pure

~ water. This precipitate was placed in a dryer and_ .

t r eatreiNaPresRt NYENHANLBIR SUITFIR LmexChandhERPABIAY 4y measured

at 50? C.for.d4 hours. It was subsequently ground, thus
USHI PINGTAT BRum conpound 4 (inorganic sul fate ion

scavgneely Ba) - m%gnriﬁgnS@%%{?@e%?@Er icggiﬁgfosof?nan inorganic

~this conpound, 1t was~fou ous

sURsBTRb @ sCaBR8SE a polyettiferte Wfotiié ikl SHBrBLET RIS WaP of a sample
di ssolved in 100 nL ot pure water; while maintaining

(indrgaisiol sulliate igt s2aCendpe) Edvas all) ofst €8 hel/l 2dmcantrhtion suifuric
a 10% sodi um hydroxi de solution, and it was refl uxed
acithdqageds azol 98 f bermatically sealifd, eand ehiakey, atlad40°C for 24 hours.
precipitate was filtered and washed with pure water. .
S“ﬂﬁeguﬁﬂgkfsi tstt slatigads Hiewd wsingprporerrapg fisyhavingyapore size of
al cined, at 550C.for 6 hours, cooled, . .a then . .
0.5 ufncrt e At gopr o e Rib atiS (Tt R dmmeasured by ion

ch‘?wnfa?&egﬁa.gﬁ?. gﬁﬁ% eﬁgfa{teqo}r e %@Q caé’;’.v lg}ljtﬁ'dﬁrtl%}ﬁéé of the inorganic

carri hi's conmpound, was

sul282 i Qah0e RENCR) QetermfXadPhemBiddaBBle measuremdhtOvaiue and a

of yttriumnitirate was dissolved in 100 nL of pure i

valad ebtainad byhtheying aitaihel sgmichasesslutdront ptockiGré Her sulfate ion
pH was adjusted to 9 with an aqueous ammoni a

coggentratian wWirlicsit gulfiing onawasngieirred for 1 hour, and a
recipitate was then filtered and washed with pure

[U&fé%]er.‘ This precipitate was placed in a dryer

R g A R N R

th% rbat ih?@n%@%’{?%@éra@ﬁ} at Yo (R r@@ﬁz‘gy%c%g"t?gf%"gb[y at least 0.7

rried ouf on s conpound 1, 1t was foun

m&giCHrd $eNere. QFéﬁ&blf@ﬂ@agt 9.8008dlg. Moreover, the sulfate ion
Yttrium conpound 1 synthesized in Exanple 8 was

exchanperarheanted Hte #RDGahisrsulfateuns, saaveaggr W& preferably no greater

yttrium conmpound 3 (inorganic sulfate ion scavenger * _
then)10 neeld.dRoeharsferabivas gaateethasu repafghpyd yel more preferably

ncf 8%%9 Hiani é mm&a&gf OLtltni% r;trr%fe?r%b}(eg 93#?'%8 g&fate 'T:c))(r? ggl:i?as%goe cépacify fo
_be in this range since the reliability -of an electronic material employing same can
be maintained.‘
[0054] _
Amount of sulfate radical contained in inorganic sulfate ion scavenger

In the present invention, the amount of suifate radical contained in the
inorganic suifate ion scavenger is the concentr_ation of sulfate ion contained in the
inorganic sulfate ion scavenger.

Me’thod for measuring amount of suifate racﬁca% contained in an tnorganic
sulfate ion scavenger: after 0.5 g of a sample (inorganic suliate ion scavenger) is
dissolved in 5 mlL of 35% nitric acid by -boiling, it is neutralized, ’the sulfate ion

concentration of this solution is measured by ion chromatography, and the sulfate
22 .



10 g of yttriumnitrate was dissolved in 100 nL of
pure water, and while maintaining this solution at
25C the pH was adjusted to 9 with an aqueous ammoni a
solution. After stirring this solution for 1 hour, it
- radiea qsindeRid(ipmkis dafeipliespol jareChEFmatoosephy iefarmed out by the
cont.ai ner, and heated at 180C for 24 hours.
ab%@"@(ﬁﬁ’é’ﬁ? yeiodas all owed to cool to room
DO\%& erature, and a preC| pitate was filtered and
hed with pure water. -This was placed in a

dryel*héa E@ﬁ%eg'gcégorzgggﬁffﬂe 2HiDAU hiaRRE 15%%hﬁ5rgan|c suffate ion

heat ours. It was subsequentl

scallePiged in tHRIBraartngyaritiar ssn@n@@mmdozbréamrtganmooa ppm, more
sul fate i on scavenger C4). Wen an anal ysis was

predarahilye thoogiteader thars iclitbepnd, amd y&@sncﬁr@upmfemm no greater than
Y203. [0089] Conparative Exanp

50Q eiwrer clit 48 praferalal for the §UW§@JW'WJHCMG%WUIP%¢Q thisdange since
em cal | ndust r Ltd was use
thectSHBRIY L8R CURBORG MAISTIR CORhE BTG T Fndgvagy imit for the

PN i T S—
not ﬁaﬁl'&uﬁééiyqﬂn%& &0 oPéSﬁvé‘S conpar ative

em c ormJ thereof is
0@6@06(04)4 2(NG3)1 8-H20. [0091] Conparative Exanple
Reagent grade a-al um na was used as '
Eiamnmrmndmtmmyrpound 3. The chem cal formula thereof
is Al 203. [0092] Basic physical properties of
i nor Gemiteottitdlaeend untiviy 2 en gepeMsdan Eapnthepinorganic sulfate ion
sul fate _ion exchan%e capacit

SCRVRSIRA NS BIPERS ITUANGeY Eeefﬁf%!vw&sgf&@g%'e%am?ﬂé’ uSfem, more
0] h f

pre]fgﬁ%bgtt oag?/e Eﬁ?ﬁ ‘l%t géfcénggﬂgbheq mgrt? p? ng'no greater than

10b w%‘[?ﬁﬁr. %%ﬂé}qfﬁﬁ%r ﬁf&%lbﬁ?r;c@%h@u%ﬁtﬁ@ﬁﬂh%ds%natant from

en at 40C for 24 hours. Subsequently, this

thes aldtbhnie ywmthiibheseilengengs aorputianaryilintiesd, hand g 0 pS/em or
a pore size of 0.1 pm and the sulfate ion

aboeacentration of the filtrate was neasured by |on
chr omat ogr aph The sulfate ion exchange capacit

(meqﬁﬁgfr nm?raékeef% W@de'@?ﬂ’tﬁﬁh%rﬁ’g‘cﬂﬁﬁt&é %Jh?éﬁrt@qrﬁﬁtant to be no |

oreAlRE EnEA 2DOoRSIE P10 (G618 RPURL Al A GRS SRS ridfSgal emloving
salid WB@%%ege“n the inorganic sulfate ion |

scavenger result is given in Table 1.

| nor gam ey s8F fidd 8Pty SIEMAREEConOGctily 109 sﬁfberﬁé‘fén@ 5 g of an
to C4 and conparative conpounds 1 to 3 were al so

indrgeaiceslifatetibe ssavenganieplao@adins 5l fgadep uenweakahaegeed at 125°C
- capatities (nmeq/g) were determ ned. These results are
fog2Gemouns, Baldl ﬁltered and the electrical conductivity of the supernatant is
measured usmg an electrical conductxvuty meter.
{0057}

in summary, with regard to the inorganic sulfate jon scavenger of the
'present invention, ionic impurities are no greater than 500 ppm, the amount of
sulfate ion leaching out is no greater than 30 ppm, the content of sulfate radical is

preferably no greater than 3,000 ppm, the suifate ion exchange capacity is

preferably 0.5 to 10 med/g, and the electrical conductivity of the supernatant is.
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| on chromat ography anal ysis condi ti ons Measurenent
equi pnent: nodel DX-300 manufactured by DI ONEX
Separ ati ng col um: | onPac AS4A- SC (nanuf act ured by
DI ONEX) Guard col um: | onPac AGAA- SC (manuf act ured by
 preferaRingo @repier than SOMREIEoB/ 1. 7 nV NaHOB aqueous:
%iuti on Flow rate: 1.5 nL/m n Suppressor: ASRS-I|
[0{}% scycl e node) . Sul fate i on was neasured under. the.

m@g%&g-&gggﬁggg% Iﬁég@hﬁ condi tions. 10093] Ampunt of

ate 1 on frominorganic sulfate ion
sca\gnNg&fordance witR- Gs& S tHehofi@apinec swlifaad dohogcavenger of the
scavenger Al was placed in a 100 nL seal abl e
preaenyt eiveafibnofrmetdybeniopr esifiur aar éxirgbam wdenaiaxehanger, the
50 nL of pure water was further added thereto, and
petfhenancs i Beavensingezlitaie dpa byr te Bwraanicosdigigriopecavenger of
hours. After cooling, this sol ution

4 ) s, filtered,. L
the,Brasg Nh iNveRbiPArET PPieshangerngnd %b?gggﬁ PeSRVERIN G fRLionic ions
the sulfate ion concentration of.the.filtrat : .
cafodsr ba By T nr ShalboP S ( YO Re b Eofgifnic scavenging

lHlohCRS &+ URBL] AL | ORI ARE Go Y f th
oo PEIERGRSS mF S YR T3 SO MRE foloaproer of e
st M rton ARRGRiiReguHic bhBBhigkehgagee sul fate ion
- _scavenger Al. The result is given in Table
| norigahk @resditahechbon seidl eagmmistoARe i6arganiB4atiamexchanger, any
to C4 and conparative conpounds 1 to 3 were treated
indrpanites gwmtenemmasing sationtexchapasebilitpprgy & yepd aselong as the
ion | eaching out were neasured. These results ar%l '
pegiovBant of i orgaposd{RtaAeN FCYEN PRSP iFtRATE e s | |
| eachi out from i norganic t.e 10 v ; PR
505 B Mibraait oo RERAMS” cBifeBifoh 08, ¥ 1GRER invention, the
miRInaC eskid b0 n Blgated! Gftfate PBhY sehva{ddtonaat I eRdrganic cation
~préssure-resistant” container, 50 nt.. of pure water o
exVRSndaITit et pasiadatihanaica. ansk dhemplentalatiee twadl parts by weight
seal ed and treated at 125C for 20 hours. After _
" ofctid iingrganinc ssisifkfet iiom seavefridereribe URGNIYGNEC nmmhrﬁecchanger 1S

filter having a gore size of 0.1 pm and sul fat? :@gp
preferablyeng greatghdhanl 410 gars oy vesHelth@ngt Mg RieteiRely no greater

th;%gfo@?ggré%ﬁwge 2 B Yeb Pretd E»?%ﬁ%{aa?{iﬂ%’%%{?{iﬁﬁo\h weight, and
mi IR Pesh 2 T BONABRLS ™ Pl ther tore, |

Sodi Wik QBfH RN A H&Eh?ﬁaﬁ@nt@iemef ridrgasicofultdie ion scavenger
filtrate were neasured by T CP- The nunerical val ue
arebttai iestgbyicTuhtibpl exohangbe tsube oh thieeabeesumentionted range since
val ues by 10 was defined as the anount of ionic
_gdotippeifeinesndeppn cavETging sulfatd iprgisveliainedrabl e 1. ,
_Inogg\ani_p sul fate ion scayengers A2, 31 tq B4, and, C . '
to CAdgitpreehipariarreaniosHIBiMIR) ToaveNgeRel dhe PERSEY nvention and
in the sange,. manne and the amounts of .ioni .
thperierecaiopArcnapdth a2 aa b o8t Fififanyppen preparing an
olZLNERC B Etlee AP Rdsih CRnFHRSIELANOP BESY HRILOniformly mixed

in advance. |t is preferable {o use an inorganic scavenging composition in which

thé inorganic sulfate ion scavenger and the inorganic cation exchanger are mixed
in advance. It is preferable to do so since the effect thereof can be further
exhibited.

-~ {0059]
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Sodi um i on and magnesi umion concentrati ons were
nmeasured by an anal ytical nmethod in accordance with
JIS K 0116-2003. [0096] Measurenent of sulfate

radi cal, content of ingrganic sulfate ion scaven

0.518 Bte i RiEEgaRI BVEUI¢TRt SASHH IS CRHATRIES Al W&;qgéfganic cation

xRN SR A eilbol ) Wsresonted by
e | : >0 o

on ol eia ARG LRRFLEE el e B e Bortaonide

hydrakdit | aAdWasntARaSHERd Mardiheslr asBdIriagbibiel R travalent metal
content (ppm) of sulfate radical in inorganic sulfate

phosrhateavemgeeniedibs titatatier phogehdteptin tphe speatay cenent phosphate,
result. The same anal ysis was carried out for . _

ang gbegahine phosphate, izenlitasaibalbier acid2 mRiyhdic Beid aggetic acid, and
to C4 and conparative conpounds 1 to 3. -[0_097£ . .

clayp B4R @Hbn NS 2BHEONG @aid cRTHIRPIY | RSN §P*GodyAERIght Zirconium

5. of inorganic, sulfate ion scayenger Al was -
Ph%?&taga’ ppd ég%lrgﬁnhﬁh%setg]agﬁlaé'erﬁfﬁfﬁrgﬁfeafI uor oet hyl ene
[DO%rO ssure-resi stant container, 50 nL of pure water was

urt her added thereto, and the contai ner was seal ed

Elcth®nid 88@dndht-4386nd pEsidQdmpssitionf ter cooling,  this
solution was filtered using a nenbrane filter having
a ponehsregaraf tD gl rgdin asel tineanl electiondd component-sealing resin
conductivity (pS/cn) of the filtrate was neasured.
compesitieaulcompsisgiyv dhei moTadnis suifate ion sgavengani@ the inorganic
sulfate ion scavengers A2, 81 to B4, . and 0 to C4 and "
SC%WQAP_P(}’@O@B%I)Q%H? Arasgnt IMEGTEI daay ey @ Higrmosetiing

B MEh o8 S AbLEo FLEGH L 52 sPE PO g iy B gpoaturates
poﬂ}@g{eﬁ rbsin, Ot drfEBoky e &4 C BARIGR PP resin such as polysthyiene,
polystyrene, vinyl chioride, or poiyprcpyiene, and a thermosetting resin is
preferable. As the thermosetting resin used in the electronic componeni-sealing
resin composition of the present invention, a phenolic resin or an epoxy resin is
preferable, and an epoxy resin is pérticulgrly ﬁreferabie. ~
[6061] o

The epoxy resin may be used without limitation as iong as it is used as anr
electronic compoqent-seaiing resin. For exampie, the tyﬁé thereof is not limited
as jong as it has at least two epoxy groups per molecule and is curable, and any
resin uséd as a moidihg material, such as a phenol-novolac typ.e epoxy resiﬁ, a
bisphenol A type epoxy reéin‘, or an alicyclic epoxy resin, may be used.
Furthermore, in order to enhance the moisture resistance of the éomposition cf the
present invention, it is preferable to use, as the epoxy resin, cne having a chioride 7
ion content of no gréa’ter than 10 ppm and a hyd’roéyzébie chlorine confent of no
greaterr than 1,000 ppm.

The chioride ion conient in the epoxy resin is preferably no greater than 7
ppm, and more preferably no greater than 5 ppm.
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(rmeg/ g) Anobunt of sulfate ion |eaching out (ppm
Amount of ionic inpurities (PPm Content of sulfate
radical (PPm) Electrical conductivi ty (pS/cm Ex. 1

Method for measuring chloride ion content: the chlerida ion conient in an
epoxy resin may be measured by grinding a cured resin, adding 25.0 g of pure
water to 2.5 g of the ground material, carrying out a boiling and extraction
treatment for 20 hours, cooling it, énd then measuring the Cl content of the
supernatant by ion chromatography, etc. |

The hydrolyzable chlorine content in the epoxy resin is preferably no
greater than 500 ppm, and more preferably no greatér than 100 ppm.

Measurement of hydrolyzable chicrine content in epoxy reéin: the conient
may be measured by grinding a cured resin, adding 25.0 g of a 1N KOHaqueous
sclution {0 2.5 g-of the ground material, and carrying out an extraction treatment at
125°C for 20 hours in a sealed state in a Teflon (fegistered trademark) container,
efc., coalihg lt and then measuring the Cl content of the supernaiant by ion
chromatography, etc. |
[c062] : i

in the present invention, it is preferable for the electronic
compcnent-sealing epoxy resin composition to comprise a_curiné agent and a
curing accelerator.

As the curing agent used in the presént iﬁvention, any substance known as
a curing agent for an epoxy resin composition may be used, and preferred specific
examples thereof-inciude an acid anhydride, an amine type curing agent, and a
novolac fype curing agent.

As ihe curing acce]erato}' used in the present invention, any substance
known as a curing accelerator for an epoxy resin composition may be used, and
preferred spéci?ic examples thereof include amine type, phosphorus typé, and
imidaiole type accelerators.

[0063]

-The electronic -compogﬁenbseaﬁng resin composiiion of the present
invention may comprise as necessary a component known as one added to a
molding resin. Exampies of this component include an inorganic filler, a flame
retardani, a coupling agent for an inorganic filler, a colorant, and a mold release

agent. Al of these components are known as components added to a melding
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Inorganic sulfate ion scavenger Al 2.2 <1 50 <100 50
Ex. 2 Inorganic sulfate ion scavenger A2 4.5 <1 100
<100 50 Ex.. 3 Inorganic sulfate ion scavenger 81

epoxy resin. Preferred specific examples of the inorganic filler include crystalline
silica powder, quartz glass powder, fused silica powder, alumina powder, and talc,
and among them crystalline silica powder, quartz glass powder, and fused silica
powder are preferable sinée they are inexpensive. Examples of the flame
retardant include  antimony oxi.de, a halogenated epoxy resin, magnesium
hydroxide, aluminum hydroxide, a red phosphorus type compound, and a
phosphoric acid ester type compound, exarﬁpies of the coupling agent inciude
silane types and titanium types, and examples of the mold release agent include
waxes such as an aliphatic paraffin and awhigher fatty alcohol.

[0064] '

The electronic component-sealing resin composition comprising the
indrgéﬂic sulfate ion scavenger or the inorganic scavenging composition of the
present invention exhibits its effect particularly efiectively when it is exposed to a
high tenﬁperat.u're of 100°C or higher. That is, an electronic component-sealing
resin composition or various types of additives cohtained therein readily release
sulfate ion when exposed to high temperature, thus causing the reiiabitity‘ﬂ)
deteriérate. With respect fo an electronic component-sealing resin composition
for which the ’éempefature is 100°C or higher, and particularly 150°C or higher, the
inorganic sulfate ion scavenger or the inorganic scavenging composition of the
present invention acts éffectively.

-[0065]

With regard to the electronic component-sealing resin composition to
whfch the inorganic sulfate ion scavenger or the inorganic scavénging
composition of the present invention is added, the amount of sulfate ion leaching
out intb pure water from a resin obtained by curing the composition is 50 ppm or
above but no greater than 5,000 pprﬁ,_and more preferably 80 ppm or above but
no greater than 1,000 ppm. ltis p;eferablé for the amount of suifate ion leaching
out to be no grea%er than 5,000 ppm since the amount of inorganic sulfate ion
scavenger or inorganic scavenging composition that needs to be added is
approp‘riate and the physical properties of an electronic compbnent sealant are
not adversely affected.
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0.8 <1 150 <100 20 Ex. 4 Inorganic sulfate ion
scavenger 82 0.9 <1 150 <100 30 Ex. 5 Inorganic
sul fate ion scavenger 83 1.0 <1

A method for measuring the amount of sulfate ion leaching -oht involves
placing 5 g of a cured resin in 50 g of pure water, treating it at 125°C for 20 hours,
then filtering, measuring the amount of sulfate ion leaching out into the
supernatant, and multiplying the measurement value by 10. Measurement of the
amount of sulfate ion in the supernatani is carried out by ion-Chromatography.
[9066} |

An electronic component-sealing resin composition to which the inorganic
sulfate ion scavenger or the Enorganic scavenging composition of the present
invention is added is cured, and the amount of sulfaie ion leaching out into pure
‘water from the cured resin kneaded material is preferably no greéter than 50'ppm,
. more preferably no.greater than 30 ppmi, and yet more preferabiy* no greater than
25 ppm. The lower limit for the amount of sulfate ion leaching out is not
particuiaﬂy iimitéd; it is 0 ppm or above, and the amcurﬁ of sulfate ion leaching out
is preferably 0.1 ppm or above,

[0067} ‘ \

The inorganié sulfate ion scavenger or the inorganic scavenging
composition of the present invention may be used pariicularly effectively in an
electronic componeni-sealing resin composition employing még_nesium hydroxide
as a flame rétardant. M_agnesium hydroxide decomposes at high temperature
~and this endothermic reaction allows a flame retardant effect to be exhibited.
However, since commercially available magnesium hydroxide contains sulfate ion,
this sulfate ion gradually leaching out in an epoxy resin corrodes aluminum wiring,
etc.,k thus affecting the reliability of an electronic component {e.g. a semiconductor .
component) and causing a problem. Therefore, in order o scavenge sulfate ion
generated from magnesium hydroxide and maintain the reiiability, the inorganic
sulfate ion scavenger or the inorganic scavenging .composition of the present
invention is suitabls.

- [0068]

Other than the above-mentioned componenis, a reactive diluent, a sclvent,

a thixotropy-impart%ng agent, etc. may be added. Specific examples of the

reactive diluent include butylphenyl glycidyl ether, specific examples of the
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150 <100 40 Ex. 6 Inorganic sulfate ion scavenger 84
1.0 <1 150 <100 30 Ex. 7 Inorganic sulfate ion
. scavenger Cl 4.0 <1 50 <100 8

solvent include methyl ethy! ketone, and specific examples of the
thixotropy-imparting agent include aﬁ organically modified bentonits.
{00691

With regard to the mixing proportion of the inorganic sulfate ion scavenger
or the inorganic scavenging composition of the present invention, it is preférably
0.1 to 10 paris by weight relative to 100 parts by weight of the electronic
componént—seaﬁng resin composition, and more preferably 1 toc 5 parts by weight.
It is preferable for the mixing proporiicn to be at least 0.1 parts by weight since
there is an effect in enhancing removal of sulfate ion. 1t is also preferable for if to
be no greater than 10 parts by weight since the remaval of sulfate ion is sufficient
and the economics are good. | |
[0070]

The electronic component-sealing resin composition of the. present
invention can easily be obtained by mixing the above-mentioned starting materials
by a known method, and is obtained by, for example, appropriately mixing each of
the above-mentionad starting materials, kneading this mixture in a heated state by
a kneader to give a partially cured resin composition, cooling this fo room
temperature, then grinding it by known means, and tabletting as necessary.r
[oo7r1] |

The inorganic sulfate ion scavenger or the inorganic scavenging
composition of the present invention may be used in various applications sa(_:h as
sea!ing,- covering, %nsuiaﬁo'n, etc. of an electronic component or an etectricéi
component,

- Furthermore, the inorganic‘ sulfate ion scavenger or the inorganic
scavenging composition of the present invention may also be uéed in a stabilizer,
a corrosion -inhibitor, etc. for a vinyl chloride, etc. resin,

[0072] _

| A resin cc}mposifion for an electronic component to which the inorganic
sulfaie ion scavenger or the inorganic scavenging composition of the present
invention is added may be used in @ support member such as a lead frame, a

wired tape carrier, a wiring board, a glass, or a silicon wafer, one equipped with
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Ex. 8 !'lnorganic sulfate ion scavenger C2 2.0 <1 100
<100 30 Ex. 9 Inorganic sulfate ion scavenger C3 2.5
<1 50 <100 15 Ex. 10 Inorganic sulfate ion

elements such as active elements such as a semiconductor chip, a transistor, a
diode, or a thyristor, and passive elemenis such as a condenser, a resisior, cr a
coil.  The electron‘ic component-sealing resin composition of the present
r.inventidn may aisp be used effectively in a printed cir(;uit board. The electronic .
component-sealing epoxy resin composition to which the inorganic sulfate ion
scavenger or the inorganic scavenging composition of the present invention is
added is a.iso used in the same manner. -

As a method for sealing an ‘element using the electronic
component-sealing resin compositioh 6r the electronic compenent-sealing epoxy
resin composition of the present invenifion, a low pressure transfer molding
method is the most common,.but an injection molding me{hod, a compression -
molding method, etc. may alsc be used.

[00G73]
Application to wiring board

A wiring board is produced by forming a printed wiring substrate utilizing
the thermoseiting properties of an epoxy resin, etc., adhering.a copper foil, etfc.
thereto, and forrhing a circuit by etching, etc. However, in fecent years there
have been probiems with corrosion and poor insulation due to an increase in
Géhéity of the circuit,l layering of cifcuits, niaking an insulating layer film thinner,
etc. Such ‘corrésion can be prevented by adding the inorganic sulfate ion
scavenger or the inorganic scavenging composition of the present invention when
forming a wiring board. Furthermore, corrosion, ete. of a wiring board can be
* prevented by adding the inorganic sulfate ion scavenger or the inorganic
scavenging composition of the present invention tor'an insulating layer for a wiring
board. From such viewpoints, a wiring board comprising the inorganic sulfate ion

scavenger or the inorganic scavenging composition of the presént invention can

suppress the occurrénce of defective products due to corrosion, etc. M is |

preferable fo add 0.05 to .5 parts by weight of the inorganic sulfate ion scéveng“er
or the inorganic scavenging composition of the present invention relativé tc 100
parts by weight of resin solids content of a wiring board or an ihsuiating layer for a
wiring board. 1f is more preferabie to add 0.15 to 3.0 paris by weight, and it is yet -
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scavenger 04 3.6 <1 10 <100 Conp. Ex. 1 Conparative
" conpound 1 2.2 150 300 550 350 Conp. Ex. 2
Conpar ati ve conpound 2

more preferable to add 0.2 fo 2.0 paris by weight. |

It is preferable for the amount of inorganic suifate ion scavenger or
inorganic Scavenging .composit_ion added to be in the above-mentioned range
since the reliability of a pfcduct employing same is good.

[0074]

1

Addition to adhesive

Electronic components, etc. are mounted on a substrate sucﬁ as a wiring
boa?d using an adhesive. By adding the inorganic sulfate ion scavenger or the
inorganic scavenging composition of the present invention to this adhesive, the

- occurrence of defective products due to corrosion, etc. can be suppressed, and

- the inorganic sulfate’ion scavenger or the inorganic scavenging composition of the

present invention can therefore be used suitably. It is preferable to add 0.05t0 5 -
parts by weight of the inorgahic_suifate ion scavenger cr 'fhe incrganic s,cavéng%n'g
éompositien of the present invention relative to 100 parts b.y_ weight\of resin'solid‘s
content of the adhesive. It is more preferable to add 0.15 to 3.0 parts by weight,
and it is yet more preferable to add 0.2 t0 2.0 ;ﬁarts by weight. itis preferabte for
the amount added fo be in the above-mentioned range since the reliability of a
product employing same is good.

Moreover, by adding the inorganic suifate ion scavenger or the inorganic
scavenging cbmposition of the present invention to a conductive adhesive, efc.
used when wiring or connecting an electronic component, efc. to a wiring 5oard,
defects due to corrosion, etc. can be suppressed. Examp!e_s of the conductive
adhesive include one containing a conductive metal such as silver. It is
prefefabie to add 0.05 to 5 parts by weight of the inorganic sulfate ion scavenger
or the inorganic scavenging composition of the present invention relative to 100
parts by weight of resin solids content of the conductive adhesive. It is more
preferable to add 0.15 to 3.0 parts by weight, and it is yet more preferable to add
0.2 to 2.0 parts by weight. it is preférable for the amount added to be in the
,' above-mentioned range since the reliability of a product employing same is good.
[0075]

Adc%ition_ to varnish
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3.9 <1 500 <100 75 Conp. Ex. 3 Conparative conpound 3
<0.1 <1 10 <100 10  [0099] Test of scavengi ng of
sul fate ion from magnesi um hydroxi de, anount of ionic
| n‘plljﬂ\rrl ;ilei’?r’icae%tpgédlgt?ta p%gntggex?iggib%garg ar? lélEéc%;oenié ggmponent, elc.
may be formed using a varnish comprising the inorganic sulfate jon scavenger or
the inorganic scavenging compaosition of the present ihvention. Examples of the
varnish include one containing as a main component a thermosetting resin such
as an epoxy resin. | It is preferable ;[o add 0.05 to 5 partsr by wei'ght,pf the
inorganic sulfate ion scavenger or the inorganic scavenging composifion of the
present invention relative to 100 parts by weight of the resin solids content.  ltis
more preferable to add 0.15 to 3.0 parts by weight, and it is yet more preferable to
add 0.2 to 2.0 parts by weight. it is preferable for the amount added to be in the
above-mentioned.range since tﬁe reliability of a product employing same is good.
[0076]
Addition to pas;ze
.The inorganic sulfate jon scavenger or the inorganic scavenging
composition of the present invention may be added fo a paste containing silver -
powder, etc. The paste is used as an adjuvant for soldering, etc. in order to
impwrave adhesion between metals that are to be donnected. This enables the
occurrence of a corrosive substance generated from the paste to be suppressed.
it is préferabie to add of 0.05 to & barts by weight of the inorganic sulffate ion
scavenger of the inorganic scavenging composition of the present invention
relative to 100 parts. by weight of resin solids content of the paste. It is more
preferable to add 0.15 to 0.2“ parts by weight, and it is yet more preferable to add
0.2 to 2.0 parts by weight. itis preferable for the amount added o be in the
above-mentionad range since the reliabiiity of a product empioying same is good.
[0077] | |
Embodiments
A;& inorganic sulfate ion scavenger, wherein in an inorganic scavenger for
sq}fate ion, thé amount of ionic imparities leaching out into pure water-is no
greater thah 500 ppm and the amount of suifate ion leaching out into pure water is
no greater than 30 ppm, and the sulfate ion exchange capacity is preferably 10 to
0.5 mea/g. | | '
A hydrotalcite comp.ound, wherein in an inorganic scavenger for sulfate ion,
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.0.5 g of inorganic sulfate ion- scavenger Al and 5.0
g of magnesi um hydroxi de were placed in a 100 nL
seal abl e pol ytetrafl uoroethyl ene pressure-resistant
container, 50 nL of pure water was further added
the tamapenbohiediarinuedrities |saching oHb IO MUEP Y& tends Nscgrater than 500
and treated at 125C for 20 hours, After-cgolin ?
pp"ﬁo’mﬂ B URAST sHITRl o l?éncﬁ@gao%fm? R PYJIERIS ﬁaﬁfﬁa er than 30

o, TP R R G R i,
chrof m%ﬁ%tgf&%)é %Eﬂwédqgréé}%%“&ﬁbr%ﬁl tHeaﬁtﬁh%Eé‘&qcb%caveﬂger for

mul t I ned as the anount

sulfibfiahe ih@narhgaﬁh'd?goﬂi& a%bgmlégaeﬁa@mg%ummo pure water is no
hydroxi de. The result is given in Table 2.

greber Gani S0Gpphadred thenasoane ofeuBakonBiatnghutanid @ire water is
to. C4, conparative conmpounds 1 to 3, and magnesium -

no gmtemttw 30 qupen wi méh b sub‘ataglquhmggat?ﬁnzacshyl is qraferably 10 to
i on scavenger were treated in the sane manner, and

0.5tiHeqlhount s of sulfate ion | eaching out were

ﬁgg‘{dﬁg&{pﬁ %%grme)tf##gcg? SWQJ' & t?nﬁlcglse%l rﬁ\gtén%%@tamed usmg
a p% ﬁp&{&)ﬁ%rogggsdw&%hby nitrate. %n Etr%tﬁ’{enthh%@é‘mcm an inorganic

I'on Sscavenger magnesi um

) scéﬂé‘i';"g%\"fgﬁ SWRER RbRCeE hmountQd 1@n1c§ﬁﬂb@hﬂ[@s leaching out into pure
pol yt etraf | uor oet hyl ene pressure-resistant contai ner,

wabll glnofreunteeivwai s00vEsmfand trer aadded of Iseu‘fete);oraiwchmg out into
- the container was sealed and treated at 125C for 20 o
puteoweder Af tergreatsri thgn $hippreobud ithe swiate iipn exghange capacity is

usi ngi a menbrane filter having a pore size of OA pm
prefatpind Oslg §-ateefiSh, nitrate ion, and chloride ion

TR AN T ——
nitt<18 &aﬂﬁf‘gﬁﬁﬁ@&har‘s\m@@gﬂ@%% grdﬁﬁ;é GRavdR8er for sulfate ion, the

numeri ca ue Obtained by multiplying the sum of

amdigt B AGHE eRBOEtI¥a lewsniRY ol inasperehivaed iasotdreater than 500 ppm
amount of ionic inpurities. The result is given in

andahbearfouithef eliéater iozaleacbivduoi vitbyprpShatey isfna breater than 30
. filtrate was neasured, and the result is given in
ppmasing the sulfate ion ﬁx@hgaae caparitutie pr@‘ﬁr%@av%ﬁbﬁé m@qf@

Sﬁdtﬁa@i@?ﬁ% ﬁ?&}%qﬁ, v&ro%%g{ %t @%ﬁﬁr&%ﬁ%ﬁ%eﬁg@ger % sulfate fon,

th%gﬁ@qﬁﬁ oﬁ 45# lcflﬁ\dﬁ{ E%@é%%ﬁﬁﬁ\?@t Mo %utnlg %?attsp {é HotglFS%ter than 500
ppﬁhﬁnﬁltﬁétr{rﬁ&%t Mlﬂféﬁé'l&h%&&] refut r%dwa’f@}%fho greater than

results are given in Table 2. 0101] Table 2
30 f¥mUBhdahe Sulfhed i excheaphtagaoitt is(ﬁBMraAl@thtcdf 5 meg/g.

ionic inpurities |eaching out
An aluminum compound produced ussng a nitrate starting material,
wherein in an inorganic scavenger for sulfate ion, the amount of ionic !mpumt:es
leaching out into pure water is no Q{eatef than 500 ppm and the amount of sulfate
ion Ieadhéng out into pure water is no greater than 30 ppm, and the suifate iop
exchange capacity is preferably 10 to 6.5 mea/g.
An yttrium compound, wherein in an inorganic scavenger for sulfate ion,

the amount of ionic impurities leaching out into pure water is no greater than 500

ppm and the amount of suifate ion leaching out info pure water is no greater than
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(PPm Electrical conductivity ( pSicm . Ex 1
I norgani c sulfate ion scavenger Al <100 50 Ex. 2
I norganic sulfate ion scavenger A2 <1 <100 30 Ex. 3

30 ppm, and the sulfate ion exchange capacity is preferably 10 to 0.5 meqfg.

An ytirium compound produced using a nitrate starting material, wherein in
an inorganic scavenger for sulfate ion, the amount of ionic impurities leaching out
into pure water is no greater than 500 ppm and the amount of suifate ion leaching
out into pure water is no greater than 30 ppm, and the sulfate ion .exchange
capacity is preferably 10 to 0.5 meg/g.

[0078]
Examples

The present invention is explained in further detai belcﬂv by reference to
Examples and Comparative _Exambies',. but the present invention is not limited |
thereto. Furthermore, % denotes wt %, ppm denotes wt ppm, and parts denote;s

parts by weight.

© Example 1

[0079]

134.6 g of magnesium nitrate héxahydrate and 93.8 g of aluminum nitrate
nonahydrate were dissolved in ZGG mb of pure water, and while maintaining this
solution at 25°C the pH was adjusted to 10.3 with a solution of 97.4 g of sodium
carbonate and 160 g of sodium hydroxide in 1 L of pure water. It was aged at
88°C for 24 hours. After cooling, a precipitate was washed with puré water, thus
givinlg hydrotalcite compound 1 {inorganic sulfate ion scavenger A1y, When an
analysis was carried out on this compound, it was found 1o be
Mg4_5Al2(OH)13C03-3.5H20.

Example 2
[0080]

The hydrotaicite compound 1 prepared in Example 1 was heated at 550°C
for 6 hours. [t was subsequently ground, thus giving a calcined material of the
hydrotaic&te compound (incrganic sulfate ion scavenger A2). When an anafysis
was carried oui on this compound it was found to be Mga. 5A§2075 |
Example 3
[0081]

10 g of aluminum nitrate was dissolved in 100 mL of pure water, and while
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!ndrganic sul fate ion scavenger 31 Inorganic sulfate
i on scavenger B2 6 <100 <100 20 30 Ex. 4 Ex. 5
I norgani c-sul fate i on scavenger 33 3 <100 60.

maintaining this solution at 25°C the pH was adjusted to 11 with an aguecus

~ ammonia solution.  After stirring for 1 hour, a precipitate was filtered and washed
with pure water. This precipitate was placed in a dryer and dried at 120°C for 24

hours. -Sub§equently, it was calcined at 500°C for 6 hours, c'coled, and then

ground, thus giving aluminum compound 1 (inorganic sulfate ion scavéng‘ef B1}.

When an analysis was carried out on this compound, it was found fc be

amorphous Al;O3 nH,0.

Exampie 4

[0082]

10 g of aiufninum nitrate was dissolved in 100 mL of pure water,- and while
" maintaining this solution at 25°C the pH was adjusted to 9 with an aqueous
ammonia s‘ofution. After stirring this solution for 1 hour, it was placed in a
sealable polytetrafluoroethylene co-ntaine'r,rand heated at 18€)°C for 24 hours.
Subsequently, it was allowed to cool to room {emperature, and a precipitate was
filtered and washed with pure water.

The precipitate thus washed was placed in a dryer, heated at 200°C for 24
hours, and then heated at 500°C for 4 hours. Following this it was ground, thus
giving aluminum compound 2 (inorganic sulfate ion scavenger B2). When an
ahalysis was carried out on thisrcompound, it was found to be amorphous AlLO;.
Example 5 | .

[0083]

The washed precipitate prepared in Example 4 was placed in a dryer,
heated at 200°C for 24 hours, and then heated afc 400°C for 4 hours. Following
this it was ground, thus giving aluminum compound 3 (inorganic sulfate ion
scavenger B3). When an analysis was carried out _‘on'this' compound, it was
found to be amorphous Al>Os. | '

Example 6 X
[0084]

- 10 g of aluminum nitrate was disse!véd in 100 mL of pure water, and while
maintaining this solution at 25°C the pH was adjusted to 9 with an agueous

ammonia solution. After stirring for 1 hour, a precipitate was filterad and washed
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Ex. 6 Inrorgani c sulfate _ ion scavenger 34 <100

50 Ex. 7 Inorganic sulfate ion scavenger O <1 150

100 Ex. 8 .lInorganic sulfate ion scavenger C2 2 120
wii%optﬁé'wgtelr.no% %nlpfec?;:lleltgtgtvsas placed in a dryer and freated at 200°C for
24 hours. This was further heated at 500°C for 4 hours. It was subsequently \
ground, thus giving aluminum compound 4 (inorganic sulfate ion scavenger B4).
When -an analysis was carried oui on this compound, it was found to be
amorphous Al,Os. '
Example 7
[0085] _ .\

10 g of yttriufn nitrate was dissoived in 100 mL of pure water, while
maintainihg the'soluﬁon at 25°C the pH was adjusted to 12.5 with a 10% sodiu‘rr.]
hydroxide solution, and it was refluxed and aged at 98°C for 24 hours. After
cooling, a precipitate was filtered and washed with pure. water. This precipitate
was dried at 120°C for‘24 hours, then calcined at 550°C for 6 hours, cooled, and
then ground, thué giving yttrium compound 1 {inorganic sulfate ion scavenger C1).
Wﬁen an analysis was carried out on this compound, it was found to be
Y202 6(0OH)0.6(NOs}o 2.

Example 8
[0086]

o 10 g of yitrium nitrate was dissolved in 100 mL of pure water, and while
maintaining the solution at 25°C the pH was adjusted to 9 with an aqueous
ammonia solution. This solution was stirred for 1 hour and a precipitate was
then flitered ahd washed With pure water. i

" This precipitate was placed in a dryer and heated at 200°C for 24 hours.
it was subsequently gmund thus glwng yttrium compound 2 (inorganic sulfate ion
scavenger C2). When an anaiysis was carr;ed out on this compound 1, it was
found o be Y2(OH)s (NO3)g.¢-H20. '

Example 9
10087]

Yttrium compound 1 synthesized in Examiple 8 was further heated at 400°C
for 4 hours, thus giving ytirium compound 3 (inorganic sulfate ion scavenger C3).
When an ana!yéis was carried out or this compound, it was found to be
Y202(NQO3)a.
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ion scavenger C3 3 <100 20 Ex. 10 inorganic sulfate
i on scavenger C4 <100 10 Conp. Ex. 1 Conparative
compound 1 25 . 250 80 Conmp. Ex. 2

Example 10
[0088]

10 g of yitrium nitrate was dissolved in 100 mL of pure water, and whiie
maintaining this solution at 25°C the pH was adjusted to 9 with an aqueous
ammonia solution. After stirring this solution for 1 hbur, it was 'bléced ina
éeaiabie polytetrafluoroethylene container, and heated at 180°C for 24 hours.
Subsequently, it was allowed to cool to room temperature, and a precipitate was
filtered and washed with pure water. | 7

This was placed in a dryer, heated at 200°C for 24 hours and further
heated at 500°C for 4 hours. it was subsequent!y ground, thus giving yttrium
compound 4 (inorganic sulfate ion scavenger C4). When an analysis was carried
out on this compound, it was found to be Y,0s. |
[0089] |
Comparative Example 1

A commercial hydrotaicite compound DHT-4A manufactured by Kyowa
Chemical Industry Co., Lid was used as comparative compound 1. The chlemicai
formula thereof is Mg4 3Alz(OH)126C03 mH20.

{0090]
Comparative Example 2

Bismuth nitrate oxide hydrate, which is an anion exchanger, was used as

comparati\ée compound 2. The chemical formula thereof s
BisOs{OH) 4 2(NO3})1 5 H20.
(0091}

Comparative Examplé 3
' Reagent grade c-alumina was used as ngparaﬁve compound '3. The
chemical formula thereof is Al,O3.
[0092]
Basic physical pmpemes of inorganic suifate ion scavenger
Measurement of suifate ion exchange capacity
1.0 g of inorganic sulfate ion scavenger A1 was placed in a 100 mL

polyethylene bottle, 50 mL of a 0.05 mol/L concentration sulfuric acid aqueous
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Conparative conpound 2 <1 1500 290 Conp. Ex. 3
Conparative conpound 3 17 200 70 Conp. Ex. 4 None
(My(OH) 2 al one) 15 180 60

- solution was‘_fur'ther added thereto, and the bottle was sealed and shake?rgshat 40°C
for 24 hours. Subsequently, this solution was fillered using a membrane filter
having a pore size of 0.1 ym, and the sulfate ion concentration of the filtrate was
measured by ionrchromatography.r The sulfate ion exchange capacity (meg/g)
was determined by div%ding .this su!féte ion value by a value oétéined by
measuring sulfateé ion conceniration when the sarﬁe procedure was carried out
without putting in the inorganic sulfate ion scavenger. The resultis given in Table
1.
lnorga;}ic s&ilfate ion scavengers A2, B1 to B4, and C1 io C4 and
comparative éompounds 1 fo 3 were also treated in the same manner, and sulfate
ion exchange capatities (meq/g) were determined. These resulis are given in
Tabie 1.
fon chromatography analysis condifions
Measureman; equipment: model DX-SGOmanufép’tured by DIONEX
“*Se;jarating column: lonPac AS4A-SC (manufactured by DIONEX)
Guard column: fonPac AG4A-SC (manufactured by DiONE.X)
Eluent: 1.8 mM NapCQ03/1.7 mM NaHCO; aqueous solution
| Flow rate: 1.5 mL/min
Suppressor: ASRS-| (recycle mode)
Sdlfate ioh was measured under the above-mentioned analysis conditions.
[0083]
 Amount of sulfate ion leaching out from inorganic sulfate ion scavenger.
50¢ of inorganic sulfate ion scavenger A1 was placed in a 100 mL
sealable polytetrafiucroethylene pressure-rasistant container, 50 mL of puré waler
“was further added thereto, and the containér was sealed and treated at 125°C for
20 hours. After cooling, this solution was filtered using a memb.rane filter having
a pore size of 0.1 um, the sulfate ion concentr_atior; of the filtrate was measured by
ion chromategraphy (above-mentioned conditio_n,s), and the numerical value
obtained by multiplying by 10 was defined as the amount (ppm) of sulfate ion
leaching out from inorganic sulfate ion scavenger A1.  The resuit is given in Table
1.
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Exanpl e 11 [0102] 100 parts of a creso

novol ac type epoxy resin (epoxy equival ent 235), 50

parts of ,a phenol novol ac resin (nol ecul ar wei ght

700 to 1 OOO parts of triphenyl phosphi pe, %rt

of Hw«*ﬁaﬁ@asﬁﬁﬁm ﬂoﬁaﬁﬁa‘b‘?”%‘ﬁb&? bPAcke E’s‘boaﬁgr&s ép C4 and

compiredva pomgrgln LI e R ERE I dR R e ey 34 e amounts
(pp{ﬂ;x@ds&%ck%%a%%hw l{?%efe()lnlneé’éurggc §Re90Geklis 3re given in

nm nut'es cooling and grinding were
Tabt@nried out, thus giving pomdered epoxy resin
_ conp03|t|on 1. This conp03|t|on 1 was sieved using a
oog@p mesh sieve, thus giving a 100 mesh pass sanple.
Resin kneaded material Al was prepared by curing the
Amb06t akbinipaspusiep e ding 0CTroThirprgasicreuiata ded scaveﬂger
material Al was ground into a size of 2 to
tesb. chr qfeeg@r@ar@%wfcfe (A GERY NS 1s Uas agm ed in a 100 mL

| Se?’i%‘iﬁlﬁ nﬂr’%goeit L i ed otétsureu%&@, até‘?'gﬁﬂ f‘g%yﬂ%raembfcf pure water '7
was g%#&g?#%ﬁ@eggﬂ}&gg?anp i 8\%”%‘3\9%%%@6 H‘c?tr%%f@d at 125°C fcr.

except nor gani

20 flfat ‘?f\f‘t&nccﬁﬁ%‘ge@E%rscﬁgtséi\@%é&sﬁﬂeﬂeﬂsrﬁ@ﬁ@ aorﬁwembrane filter having
I norgani ¢ sul fate ion scavenger Al. Exanple 13 [0104]

a pArgeRenst Ganpheanll gueBita iknesttatk iBt, emdathiBidadsn concentrations
prepared by the sane operation as in Exanple 11

- of theddpratd Wate meargarddsionf chrenargsyehgeer Ble MQVG -mentioned
used instead of inorganic sulfate ion scavenger

an@xglﬁrpq:@quorpsjll%?ddstson to gubatsuiRn sitple g afngsplpgonde ion were

M e A
1on.s%r§c,aetn%ra{t%mss§la¥ﬁgqg{raéz wiga MEQ%FtLéBGBgaI@IFDf 1&1? By rical value

i on Sscavenger | e

obfanﬁ;d%?%ﬂﬂt:ﬁ@rﬂ% ehOkuhesf fhé‘ﬁz%@@ﬁﬁerﬁ@ﬁﬂai@bs Y@was defined as
prepared by the sane operation as in Exanple 11

theeamepht bhidinid impgdties (spin) at Eheoessltdy ghgerinBablag .
used instead-of inorganic sulfate ion scavenger Al.

Inorganic sulfate ion scavengers A2, B1 to B4, and Ci to C4 and
| comparative compounds 1 to 3 were treated in the same manner, and the amounts
of ionic impurities (ppm) were measured. These resuits are given in Table 1.
[00495]

ICP émission spectroscopy

Sodium ion and magﬁasaum lon coacentraticns were measured by an

anaiyttcal method in accordance w1th JIS K 0116-2003.
{0096}
Measurement of sulfate rad%céi content of inorganic sulfate ion scavenger

0.5 g of inorganic sulfate ion scavenger A1 was placed in a piatinum
crucible, 5 mL of 35% hitric acid was added thereto, and it was dissolved by
boiling. The solution after the treatment was made up to 100 mL, and the sulfate
ion concentration of this solution was measured by ion chromatography. The
content {ppm) of sulfate radical in inorganic suifate ion scavenger .1 was -
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Exanpl e 16 [0107] A ground sanple of resin
kneaded material B4 was prepared by the sane
operation as in Exanple 11 except that inorganic
sul fate ion scavenger B4 was used instead of
deteTorigedifions thd atesmsuoamsohvesiger Phe sﬁﬂmm@ym v[rmcequed out for
A ground sanple of resin kneaded materi al
ingyeaplr sdfap OReseAMNISFRr i Bt 18sBin aeﬁa% ® @f and comparative
except t{gﬁ |norgan|c sul fate ion scavenger G was
COPRYNIRst Bad of inorganic sulfate ion scavenger Al .
Eoé%gnple 18 [0109] A ground sanple of resin
aded material C2 was prepared by the sane

fréﬁﬁ'e?i@ ofRid iGN R clidit§ 68 BRbefAdkbnt nNor gani ¢

ate ion scavenger C2 was used instead of

l. norg@gCosuhé@taemt Fuleavengstavhgdexanmivas 19ab8d 18] a 100 mL

A ground sanpl e of resin kneaded material C3 was
seaf@ape@t@&afﬂ&moﬁnﬂenp@wmsm mlstana@ngir@r,ﬂo mL of pure water
' t that inorganic sulfate jon scavenger

haﬁﬁdéi@d thereteorgdrihe comtaiaes W%S%aqaﬁ@eﬁreaued at 125°C for

res

ZOE?S@gged é:,%lli[llbdp:mgi%pgp\gpggqﬁ;egﬁlgl%ﬁ@embrane filter havmg

o B 3500, P £ H BB A QOSPER) o at was

mémrgam %%Lﬂe%a&qs Ig%rﬁmava%aef Al [0112]
Conpar ati ve Exanpl é

Inorganic sulfate ion scavengers A2, B1 to B4, and C1 to C4 and
comparative cémpounds 1 to 3 were treated in the same manner, and the

_electrical conductivity (uS/cm) was measured. These results are given in Table

1.
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A ground sanpl e of conparative resin kneaded materi al
-1 was prepared by the sane operation as in Exanple 11
except- that conparative conmpound 1 was used i nstead

of
[008&dp

ati

ve resin kneaded rmterl aI

inorganic sulfate ion scavenger Al.
arative Exanple 6

[0113]

A ground sanpl e of

2 was prepared by

., r
Taggémfn oper nfl oR—aSs Ln FEva vr\onf fl"
L A2 LT P T L l_tléul -I--I- f\‘ P
conparitive conpound {2 usé’% %‘f wdncmfhtmfro[:gammc Electrical
sul fatp ion scavenger Al.., Ql npar &niove ([BXanidte | o G
7 A ground sanpkfaehy orgga;siagl V@pr§§ei3n KAE&Rled 1y (usicm)
materi pl 3 was prepare dn@yg)tre;mm)ope?pﬁf“ifon aPPh -
appl einddpasixcelpite tohgt  copparjati ve cqmpopnd 3 wa
us)fegpi st eergemder Ahor ganic-sullfate i o sc’g\@en er iﬁm ot
[9115] | ingsapasdidiyienExanpke 8 .4 |A giggund sapgp] e 50
of con a_p_é@ﬁ‘i‘ﬁﬂﬁﬂ’ﬂ& nlkneaded. inat.eri.all_0_was prepared
B, 8 he 8&9@”‘6 gﬂaéj %91 aso.sn Bxanphe 11 ewgept! t hago 20
Lnar H PN S o W P ¥ Ol A, Q- mand That
T TTUT Ua D CAVTCTT A | ~\ \' fe ) TTUT @] C\uU. TTTraad
ik, 4col lnof&ﬂﬁi&tageg’soinr kngdded materigl 0'%@oes netod 30
COTt A [l s hI O ERE ioh (@ o1 exciran 0116 {Test of '
|E¢ae hi nS gfme,@‘erggl ? ate 1-8n, etc<?from r'e®i n lkneakfed 40
t er I flnorganic sulfdle GinC kneaded imat gr1 al} Al nd
%Eﬂ. Of  pravengaaBer vere1e§ i nt ogja 50 <18 30
t et InafokuioswiEtithidnene ppessiur ek esi|stapf cant aiper :
and seal efcavenugr kéat dd a‘?b C fgﬁ 100 hggrs Afbgzr? 8.
i inc
i ngnotgRBICRAER I9Rds taken lout <jand th
ﬁggengrﬁsquef‘pze"lf’—*t%bi on anff.ot. : ﬂ)gm c Bk %
iEmpar | ”8%%2@@%%53@{;0” ut 26to jthe<nater wepe neasuped | 15
by T oN R RREL ARy and +CF——The resul ts—are—given
FK "Pabl e "Zeavenger c4 REsi n3Rneaded <fmateri al'8 A2, B1%%o 8
Bdmpan{ ClCon(pafefiveind [cONpar atji Ve, T esin Kpeaded :
reat eri gl s cbmbour®, 1 and 0 Wére jal s&%ubj ect®d tlo 92 350
Same. t est Commpdraiese resylts jare _given ig,rabl e
gi}ﬂ?] Tabéogp@de ih Y 5bo Joo 75
omp. omparative ' :
Ex. 3 compound 3 <01 - 10 <100 10
{0099]

Test of scavenging of sulfate ion from magnesium hydroxide, amount of ionic

impurities,

ate.

Test of scavenging of sulfate ion

0.5 g of inorganic sulfate ion scavenger A1 and 5.0 g of-magnesium

hydroxide

were placed

in

a

100 mL sealable polytetrafluoroethylene

pressure-resistant container, 50 mt ofpufe water was further added thereto and

mixed well,

and the container was sealied and trealed at 125°C for 20 hours.

After-cooling, this solution was filtered using a membrane filter having a pore size

of 0.1 pm, the sulfate ion concentration of the filtrate was measured using ion

chromatography, and the numerical value obtained by multEp!y"ing b'y 10 was

defined as the amount (ppm) of sulfate ion leaching out from the magnesium

hydroxide.

The result is given in Table 2.
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Concentration of sulfate ion (P13111) Concentration
of inpurity ion (ppnm) Ex1 Resin kneaded naterial Al
25 <100 Ex. 12 Resin kneaded material A2 <1 <100 Ex.
13 Resin kneaded material Si 20 <100
Inorganic sulfate ion scavengers A2, B1 to B4, and C1 to C4, comparative

compounds 1_ to 3, and magnesium hydroxide alone without using the inorganic
sulfate ion scavenger were treated in the same manner, and the amounis of
suifate ion leaching out were measured. These resuits are given in Table 2.
[0100] |

Measurement of amount of ionic impurities and electrical conductivity

0.5 g of inorganic sulfate ion scavenger A1l and 5.0 g of magnesium
. hydroxide were placed in a 100 mlL sealable potytetraﬂuorcethylené
pressure-resistant container, 50 mL of pure water was further added thereto, and
' the container was séaled and treated at 125°C for 20 hours. After cooling, this
sofﬁtion was filtered using a membrane filter having a pore size of 0.1 um, and the
sulfate ion, nitrate ion, “and chloridé ion concentrations of the fiitrate were
measuréd by ion chromatography. Furthermore, sodium ion and magnesium ion
concenfra_ﬂons- were measured by ICP.  The numerical value obtained by
multiplying the sum of the measurement values by 10 was defined as the an;ount
of ionic impurities. The result is given in Table 2. The electrical conductivity
(uS/icm) of this filirate was measured, and the result is given in Table 2.

Inorganic suifate ion scavengers A2, B1 to B4, and C1 to C4, comparative
compounds 1 to 3, and magnesium hydroxide alone without using the inorganic
sulfate ion scavenger were freated in the same manner, and the amounts of ionic
impurities and the electrical conductivities were measured. These results are

given in Table 2.
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Ex4 Resin kneaded material 82 16 <100 Ex. 15 Resin
kneaded material 53 10 <100 Ex. 16 Resin kneaded
material 54 10 <100 Ex. 17 Resin kneaded material d
10. 150 Ex. 18 Resin kneaded material C2

[0107]
Table 2]
- Amournt of Amount of ionic Electricat
sulfate ion impurities conductivit
leaching out leaching out ( uSfcm) y
(ppm) (ppm) K
tnorganic sulfate .
Ex. 1 ion scavenger A1 9‘. ' <100 50
Ex. 7 _inorgamc sulfate <1 <100 30
ion scavenger A2 :
tnorganic sulfate
Ex. 3 | ion scavenger B1 5 <100 20
' Incrganic sulfate :
Ex. 4 ion scavenger B2 ® <10 30
Inorganic sulfate '
Ex.5 ion scavenger B3 3 ‘.<1 00 80
. inorganic suifate
Ex. 6. . ion scavenger B4 3 _ . <1ag 50
_ tnorganic sulfate :
B 7 ion scavenger C1 <1 150 100 .
: " Inorganic sulfate
Ex. 8 ion sgavenger C2 2 - 120 80
_ ' Inorganic suifate
Ex. 9 ion scavenger C3 3 . <100 20
inorganic sulfate : : '
Ex. 10 ion scavenger C4 4 <.1OD 19
Comparative K ’
Comp. Ex. 1 compound 1 25 250 80
Comparative PV
Comp. Ex. 2 compound 2 <1 1500 280
Comparative ‘
Comp. Ex. 3 compound 3 17 200 70
None {Mg{OH), :
Comp. Ex. 4 afone) 15 | 180 60
Example 11
[0102]

100 parts of a cresol novolac iype epoxy resin {epoxy equivalent 235), 50
parts of a phenol novolac resin {molecular weight 700 to 1,000), 2 parts of
ﬁiphenyiphosphine, 1 part of carnauba wax, 1_ part of carbon black, 370 parts of |

fused silica, 10 paﬁs of magnesium hydroxide, and 2 parts of inorganic sulfate ion
| scavenger A1 were mixed and kneaded by a hot rdii at B0°C to 90°C for 3 t0 5
minufeé. Subsequentiy. cooling and grinding were carried out, thus giving
powdered epoxy resin cqmposition 1. This composition 1 was sieved using a 100
mesh sieve, thus giving a 100 mesh pass sample. '

Resin kneaded material A1 was prepared by curing the 1060 m-esh pass
sample at 170°C. This resin kneaded material A1 was ground into a size of 210 3

mm. A test for leaching out of impurity ions such as sulfate ion was carried out
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7 <100 Ex. 19 Resin kneaded material C3 10 <100 Ex.
20 Resin kneaded material C4 13 <100 Conp. Ex. 5
Conparative resin kneaded material 1 51 250 Conp. EX.
6 Conparative resin kneaded mat erial 2

using this ground sample.

Example 12

[0103]

A ground sample of resin kneaded material A2 was preparéd by the same
'operaﬁcn as in Example 11 except that inorganic sulfate ion scavenger A2 was
used instead 61‘ inorganic sulfate ion scavrengerr A1,

Example 13
[0104]

A ground'samAp-Ie of resin kneaded material B1 was prepared by the same
“operation as in Example 11 except that inorganic sulfate ion scavenger B1 was
used instead of inorganic sulfate ion scaven.ger A1,

. Example 14 .
[0105]

A ground sample of resin kneaded materia§ B2 was prepared by the same
operation\ as in Example 11 except that inorganic sulfate ion scavenger B2 was
used instead of inorganic sulfate ion scavenger At,

Example 15 |
[0106]

A ground sample of resin kneaded material B3 was prepared by the same
_operation as in Exampie 11 except that inorganic sulfate ion scavenger B3 was
used instead of inorganic sulfate ion scavenger A1l. |
Exampie 16
[06107]

A ground sample of resin kneaded material B4 was prepared by the same
operétion as in Example 11 except that inorgénic sulfate ion scavenger B4 was
used instead of inorganic suifate ion scavenger A'E.;

Example 17

[0108] _
A ground sample of resin kneaded material C1 was prepared by the same

operation as in Example 11 except that inorganic sulfate ion scavenger G1 was

used instead of inorganic suifate ion scavenger A1,
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<1 11500 Conp. Ex. 7 Conparative resin kneaded
material 3 55 200 Conp. Ex. 8 Conparative resin
kneaded material O ((MBOh1l)2 alone) 50 180 [0118] As
is clear fromTable 3, the inorganic sulfate ion
Exaﬁjﬁ%}\%er of the present invention has a high

{01§§ﬁabl lity for scavenging sulfate ion, and when it is
ed to a sealing material resin, it exhibits an

ef f 9\‘:@ dd?rdséﬁ?ﬂé S5 Askih ®AeBbRg r@é‘ieri%ft C%U\lwééltp‘?eb&’ﬁédaWthe same

~ ippurtTty ions. hIS enabl es a sealing materi al
opSARBASY In0Rx¥iple h||198xd5ﬁ$tl ik hdngaduesulfatel de ﬁ@l@ager C2 was

to be provided. Exanple 21
used instead of inorganic sulfate ton scavengerr A1,
Example 19 - )
[0110]

A ground sample of resin kneaded material C3 was pifepa_red by the same
operation as in E’xample 11 except that inorganic sulfate ion scavenger C3 was
used instead of inorganic sulfate ion scavenger A1,

Example 20
[0111]

A ground sample of résin kneaded material C4 was prepared by the same
operation as in Example 11 except that inorganic sulfate jon scavenger C4 was
used instead of inorganic sulfate ion scavenger A1,

[0112]
Compara’tlve Examp1e 5 _

A ground sample of compara’uve resin kneaded material 1 was prepared by
the same operat;_on as in Example 11 except that comparative compound 1 was
used instead of inorganic sulfate ion scavenger A1l.

[0113]
Comparative Example 6 L
' A ground sampie of comparatiﬁé resin kkr‘seaded material 2 was prepared by
the séme operation as in Example 11 except that comparative compound 2 was
used iﬁstead of inorganic sulfate ion scavenger A1. |
[0114]
Comparative Exafnple 7

" A ground sample of comparative resin kneaded material 3 was prepared by
the same operation as in Example 11 except that comparative compound 3 was
used instead of inorganic suifate ion scavenger A1. |
0115)
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[0119] Preparation of inorganic scavengi ng

conposition Al The inorganic sulfate ion

scavenger Al prepared in Exanple 1 and zirconium

a- phosphate, which is a cation exchanger, were m xed
Cqmaraafegxaaml@ %y wei ght of 6:4, thus giving

O B SRR RN 3 Ehe A S B Sreparea by
thegg%gﬁdﬁér{gﬁ%@las ;@( : onglé% e%%gethat iao[%/aqigéc,gggf%mn scavenger

was prepare
A‘I%Q&ﬁgﬂ{x@ecﬁs Tﬁ‘aﬁéaﬁﬁhﬁg?&n@é(%% khB&lied g%tgﬁﬁl § does not contain
fate I on scavenger was used I nstead o

nnn@,rmru Qn@ulémrigya scavenger Al, and the ion
exchange rati o was neasur ed. Exan'pl e 23 [0121]

[01%8dr gani ¢ scavengi ng conposi tion Bl was prepared by
t he sane procedure as in Exanple 21 except that

Teﬁh@frlgaﬁh@gsqytftétseiifaéﬂ ieR.a8tenfjem sasindsecaded materiehd

exclhg rgafq g%\% e Ot%,rié 3V%<rgqi§pernbép?{]pgqtgg§atlea?r\llere put into a
oo AL RSB SRERAP bSRaBR i BERE, B hesio o
125?@%’:}“'1%03%“@%6 | RReP CRYAMIET tRe W@?er“ 't%ﬁ&ﬁagut and the

i norgani ¢ sulfate ion scavénger Al, t he
coB¥Siteatghy it $ dfavaSofeaRlcBes @iﬁaﬂng‘tmﬁ@s[l@é@%ﬁ}lg out into the water
I norgani ¢ scavengi ng conposition B3 was prepared by
| werb enssee by ded cheomaitografkgapidel (L ekee pisulfsadre given in Table 3.
i norganic sulfate ion scaven B3 was used instead :
of i Resigakneadad freateriadm P&a@édgeB‘lAﬁndaﬁa ithE4i apd comparative

resm r;laeg Sdr;%g%e%avi\gs {Tegs ng wererg?so sugjected to the same {est, and

" these results are given in Table 3.

- [0147]
Table 3]
' Concentration .
of suifate ion igggﬁ?“gﬁf'?“ f:)
_ ) (ppm) Y PP

Ex. 11 Resin kneaded material A1 25 * <100
Ex. 12 Resin kneaded materialt A2 <4 <100
Ex. 13 Resin kneaded material B1 20 T <100
Ex. 14 Resin kneaded material B2 16 <100
Ex. 15 Resin kneaded material B3 - 10 <100
Ex. 18 4 Resin kneaded material B4 10 <100
Ex. 17 | Resin kneaded material C1 10 150
Ex. 18 Resin kneaded material C2 7 <100
Ex. 12 Resin kneaded material €3 10 2100
Ex. 20 Resin kneaded material C4 13 <100
, Comparative resin kneaded

Ccmp. Ex. 5 material 1 5t 250

Comparaiive resin kneaded _
Comp. Ex. 8 material 2 <1 . 1,500
: Comparstive resin kneaded _
Comp. Ex. 7 material 3 55 200
Comparative resin kneadead . -
Comp. Ex-8 |\ sterial 0 (MgOH), alone) 50 180
[0118] |

As is clear from Table 3, the inorganic suifate ion scavenger of the present
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[ 0124] "I norgani ¢ scavengi ng composition B4 was
prepared by the sane procedure as in Exanple 21
except that inorganic sulfate ion scavenger B4 was

invalR S P RO RERARGE” P16 Ha8 e U EdO R BT s added to
a selaq é%agerbal r%e%;hnﬂr%%l?s 3&%‘(‘%‘%@ 'ar‘?gué&ggw 'e%%]fqg UEPof sulfate

prepa afre procedure as
ion SRERhp LR idrd0T 0K GrithéfteL sbgﬂné‘%ﬁ&%?%rc&h?éﬂﬁﬁon with high
used |nst éad of- i norganic sulfate Ton scavenger Al,
reli@sitiyt deerl Dwidx eeng® batgrovided. measured. Exanple 28
[0126] . - I norgani ¢ scavengi ng conmposition C2 was
Exqm;dpéﬁed by the sane procedure as in Exanple 21
except that inorganic sulfate ion scavenger C2 was
lﬁﬁed |nst ead of inorganic sulfate ion scavenger Al,

Prepaaazﬂn o S o e SR A o %0,

o 3B hebieb RE AR PAETRANERGR, AL BRI B ppample 1 anc

ZIrcHﬁﬁﬁ‘n ghSSshAL, WARHGRM Eafdh bRERak eg@%%&ep w“éu at a ratio by

and the ion exchange ratio was neas

weijRL28] 6:9r aredugiRiras thﬁrg'afﬁﬁ'pb@a\l’ehgeﬁge@émbbattson A‘E An ion

I norganic sulfate ion scavenger C4 was used instead
exchingaoajawas webbatad usingsoawgatje scélengiagdonmeosibon A1.
exchange rati o was neasured. [0129] Test for
Exaferisi#4 ng sul fate ion exchange ratio "5.0 g of
rgani ¢ scavengi ng conposition Al was placed in a
[01#[@13 mL pol ypropyl ene bottle, 50 nL of a 0.094 sodi um

S0 BB, SR AT DA OF e same
ngg@@@qé@m IBardhg ?pé%é&ntﬁé@%&datn% §Q5f§§a| 1} Qcavenﬁ;er A2 was .

menbrane filter having a pore siZe of 0.1 pm and

useslulnksedal odin@gaaintokaicomnobcavenddrl AT ak8d WAE jon exchange ratio
nmeasured. The sane operation was carried out for the
wasowiasired f at e aqueous solution on its own, and the
sulfate ion concentration was neasured. The sul fate
Exampieedthange rati o of inorganic scavenging
mgg osition Al was calculated fromthese neasurenent
ues, and IS glven in Table 4.

Inorganic scavenging composition B1 was prepared by the same
prooedure as in Exampie 21 except that inorganic suifate ion scavenger B1 was
used inétead of inorganic sulfate ion scavengér A1, and the ion exchange ratio .
was measured.

Eiample 24
[0122]

Inorganic scavenging composition B2 was prepared by the same
procedure as in Example 21 except that EnOrgahic sulfate ion scavenger B2 was
used instead of inorganic sulfate ion scavenger A1, and the ion exchange ratio
- was measured.

Example 25
[0123]
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I norgani ¢ scavengi ng conpositions A2, Bl to B4, and
G to &4 were subjected to the sane operation, the
ion exchange ratios were calculated, and they are
iven in Table 4. Furthernore ani ¢ sul f at

Jonanganis pcavnaig | EGmpsinn BRMATBlheded b the same
prof‘cgeps%ta%s fsl‘:o%ag]q@ %[%&(%g{:(F}g%{hlﬁorggr@cgsfﬁ:\r)fgﬁé(?mggaehger B3 was
oot USRI O SSHTD ek Saphenge cr sbichange et
wa§@eé/@g1gtg§g conposition A2 > 99% | norgani ¢ scavengi ng

conposition 81 90% I norgani c scavengi ng conposition
Ex&8pleO@806 | nor gani ¢ scavengi ng conposi tion 33 95%

[0124] ' ,

Inorganic’ scavenging composition B4 was prepared by the same
proéedure as in Example 21 except that inorganic sulfate ion séav‘enger B4 was
used instead of inorganic sulfate ioh scavénger A1, and the ion exchange rratio
was measured.

Example 27
[0125]

inorganic écaveng%ng ;:ompositidn C1 was prepared by the same
procedure as in Example 21 except that inorganic sulfate ion scavenger C1 was
used instead of inorganic suliate ion scavenger A‘! and the ion exchange ratio
was measured.

Example 28
101286]

Inorganic scavenging composition C2 was prepare-d by the same
procedure as ih Example 21 e_xcepi that inorganic sulfate ion scavenger C2 was
used instead of inorganic sulfate ion scavenger A1, and the ion -exﬁhange ratio
was measured. |
Exampie 29
[0127]

[norganic scavénging composition C3 was prepared by the same
procedure as in Example 21 except that inorganic sulfata ion gcaﬁengef C3 was
used instea& of inorganic sulfate ion scavenger A1, and the ion exchange ratio
was measured. |
Example 30
[0128]

Inorganic scavenging composition C4 was preparad by the same
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I norgani ¢ scavengi ng conposi tion 84 >99% | norgani c
scavengi ng conposition C > 99% i norgani c scavenging
conmposi tion C2 > 99% | norgani ¢ scavengi-ng conposition

pofSaaoay it ESHRRTAS SERLEISAR VB LRy s her 4 wos
usedUInSE R bPThaiEaNRNESka2%ion g@a@enger A1, and the ion exchange ratio
- was measured. .
10129]
Test for >measuriﬂg sulfate ion exchange ratio

5.0 g of inorganic scavenging composition A1 was placed m a 100 mL
polypropylene boitle, 50 mL of a 0.01N sodium sulfaie aqueous solution was
added thereto, and the bottle was sealed and shaken ét 40°C for 24 hours. |
SUbsequéntly, the solution was ﬂltéred using a membrane filter having a pore size
of 0.1 um, and the sulfate ion concentration of the filtrate was measured. The
- same operation was carried out for the sodium sulfate aqueous solution on its own,
and the sruifate ion conceniration was measured. The sulfate ion exchange -rati-o
6f inorganic scavén.ging composition A1 was calculated from these measurement
values, and is givern in Table 4.

Inorganic scavenging compositions A2,l B1 to B4, and C1 %c-)' C4 were
subjected to t.he same operation, the ion exchange ratios were calculated, and
they are given in Table 4. Furthermore, inorganic sulfate ion scavengers A1, A2,
B1 to B4, and C1 to C4 were 'subje_cted to the séme procedure, the ion exchange

ratios were calculated, and they'are given in Table 4.
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I norgani c sulfate ion scavenger 31 70% | norganic
sul fate ion scavenger 32 '80% I norganic sulfate ion
scavenger B3 90% I norganic sulfate ion scavenger 34

0135% Inorganic sulfate ion scavenger C 40% | norganic
[ Ifate ion scavenger C2  30% :

[Table 4]

' Sampie Sulfate ion exchange ratic
Inorganic scavenging composition A1 80%
inorganic scavenging composition A2 > g9%
tnorganic scavenging composition 81 0%
Inorganic scavenging compaosition B2 90%
Inorganic scavenging composition B3 95%
inorganic scavenging composition B4 > 99%
Inorganic scavenging composition C1 > 99%
[rorganic scavenging compasition C2 > 99%
Inorganic scavenging composition C3 - > 99%
inorganic scavenging camposition C4 > 99%

Inorganic sulfate ion scavenger Al 5%
tnorganic sulfate ion scavenger A2 ' > 99%
Inorganic sulfate ion scavenger B1 . 70%
Inorganic sulfate ton scavenger B2 . 80%
inorganic sulfate ion scavenger B3 90%
Inorganic sulfate ion scavenger B4 - 95%
inorganic sulfate ion scavenger C1 40%
Inorganic sulfate ion scavenger G2 30%
inorganic sulfate ion scavenger C3 : 20%
inorganic sulfate ion scavenger C4 - | 7%

Industrial Applicability
[0131]

The inorganic sulfate ion scavenger and the inorganic scavenging
colmpositéon of the present invention have a superior capability in scavenging
suifate ion to that of existing inorganic anion exchangers. Adding {he ihorganic
sulfate ion scavenger or the inorganic scavenging compdsiti'on of the present

invention to a resin allows an effect in suppressing leaching out of sulfate ion and

ionic impurities therefrom to be exhibited. This enables the inorganic sulfate ion-

scavenger or the inorganic scavenging composition of the present invention to be

used in various applications such as sealing, covering, or insulation of an

electronic component or an electrical component with high reliability over a wide
range. Furtherm'or_a, the inorganic sulfate ion scavenger or the inorganic
scavenging composition of the present invention may also be used in a stabilizer,

an anticorrosive, etc. for a vinyl chloride, etc. resin.
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Inorganic sulfate ion scavenger C3 20% | norganic
sul fate ion scavenger 4 7% |Industri al
Applicability [0131] The inorganic sulfate
C%ai'rﬁn scavenger and the inorgani c scavengi ng
¢ ﬁposition of the present ‘i nvention have a superior
1. capabihbidadil s gL Q%v%‘r‘tg;fe?tfgr \'Nﬂfbhtf?xg.tmbuﬁf of ionic impurities
.exi sting inorgani c anion exchangers. Adding the
leatRiOgaARiia Mtk RRrIi9NoSEREEEORTar0600 NEhrh BRI 8mount of sulfate
scavengi ng conposition of the present invention to a
ionreachingldubws pare efaftects nogsegler ¢éssn 3§ pmachi ng out of
sulfate ion and ionic inpurities therefromto be .
2. exhilbiet @roggmicssiribl 09 servenggiganterdsig ftatelaimn, wherein the
~scavenger or the inorganic scavengi ng conposition of
sultayg g %§@?ﬁng%9%ﬁ@$i%%%56@ @Ebe - vari ous |
appld,.cations..suc S. sealing, caoveri or.,insyl atdaon :
3. PP aedhalius Kt Bl oot REP L s R B B R herein the
am%ﬁ?opbgﬁa{eqdo%’%ll EdtafMERS irf il ‘?ﬁoqg%'ﬁgc.esEHé@EﬁfTQE&venger is no
the norganic sulfate 1on scavenger or the inorganic
gre2€aMaREiN00gRResi tion of the present invention may
al so be used in a stabilizer, an anticorrosive, etc. :
4, f or Taevinopdaribkatfatieionet@averesir mecotdiagrs and. oot Claims 1 to 3,
i norganic sulfate ion scavenger for which the anount
whefeif &g S1drapoici sulialeliensiktangnoer iS seipatas! ftatrethe graup consisting
greater than 500 ppm and the anmpunt of sulfate iaon .
of ReBYHPIRICIERTIKE CUPRUNAL 1Y % CRIFIRRR dPaer A dfettPip iR aluminum
2. The inorganic sulfate ion scavenger .accaordi to
corfpayinf A7 AR forel Bl paf ¢ AERVENManEE Tibadbelfednoreor.
0.5 : : ' ' 1 ' :
> sca\;[teh%g'érgrﬁ@é%éjiﬁﬁgb {oy%éaﬁ#ﬁgﬁ}&g’?&m :&r)galrh&?rﬁ%of Claims 1 to 4,
whamii e Horghfcé @fdtadbhalcabenyat Nedeledtdd @ohNEdgM D consisting
sul fate ion scavenger is no greater than 3,000 ppm '
of 4. hidretainidedidai compbiiat eandre Sedviaad enaberér thiengof, can aluminum
any one of Clainms 1 to 3, wherein the inorganic
corygpead canGAnSEHN gOMRAEIngk| ected from the group
consjsting of a hydrotalcite-like compound and a . .
6. cal |%E‘ti’rgrﬁi"ér?%‘yetnﬁg}%t%?f”Pé‘r?‘té?”uﬁP SE¥hHBUProgRic sulfate ion
frd [ j oxide -a a : :
soiedshra SUIBR o, AP e SIC TRt f J5° 82 A0naly MiTbsinic cation
ex@Redi Ng to any one of Claims 1 to 4, wherein the
I norganic sulfate ion scavenger is selected fromthe
7. Or oupn Cenrsitinidg cofmpaneyndiselithgi tresin keowpopeivRd condprising the
a calcined material thereof, an al um num conpound,
incaipaniars Wiste iamscarp@atdiccoédingrtol ay gaaicd Gleamen giony
conposition conprising the inorganic sulfate ion ]
8. scaVh§aClEd e COMP e taeplibgemater@idionmed hocariagdhe electronic
inogganic cat.i on_exchan

cor%?)onen ealing resin composmorgearccordiﬂg to Claim 7.

9. " An electronic component formed by sealing an element by means of the
electronic component-sealing resin composition according to Claim 7.

10.  Avarnish comprising the inorganic sulfate ion scavenger according to any
one of Ciaims 1 to 3.

11. A product comprising the varnish according to Claim 10.

12. An adhesive comprising the inorganic sulfate ion scavenger according to
any one of Claims 1 {0 5. _
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7. An el ectronic conponent-sealing resin conposition
conprising the inorganic sulfate ion scavenger
according to any one of Clainms 1 to 5.

8. An
10 AL COTRENIL 8oL bR L f By e
1450 Ba RG] M BTt M hOERT 98 it oy

&6 K QRisc conponent -seal ing resin conposition
On%@%éﬁ%ﬁng to Caim7. 10. A varnish conprising the

151 norgarbdu @ Woh@lrisin @thé pagkngetoabeptalChgm dt4any one
of Clainms 1 to 5. 11. A product conprising the
varni sh according to Claim10. 12. An adhesive
conprising the inorganic sulfate ion scavenger
according to any one of Clains 1 to 5. 13. A
product conprising the adhesive according to C aim
12. 14. A paste conprising the inorganic sulfate ion
scavenger according to any one of Clainms 1 to 5. 15.
A product conprising the paste according to Caim 14.
ABSTRACT - - The present invention relates to a
novel .inorganic sulfate-ion scavenger that is
“environnmental ly friendly and has high performance.
Wth regard to the inorganic sulfate ion scavenger of
the present invention, the anmount of ionic inmpurities
| eaching out in pure water -is no greater than 500 ppm
and the anount of sulfate ion |eaching out in pure
water is no greater than 30 ppm Furthernore, the

- present invention relates to an inorgani c scavengi ng
conposition conprising the inorganic -scavenger, and
‘to an el ectroni c conponent-sealing resin conmposition,
an electronic conponent-sealing material, an '
el ectronic conponent, a varnish, an adhesive, a
paste, and a product enploying the inorganic
scavenger or the inorganic scavengi ng conposition.
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ABSTRACT

The present invention relates to a novel inorganic suifate ion scavenger
that is environmentally f'riend%y énfj has high performance. With regard to the
_ iknorganic sulfaie lon scavenger of the present invention, the -amount of ionic
impurifies leaching out in pure water is no greater thah 500 ppm and the amount of
sulfate ion leaching out in pure water is no greater than 30 pbm. Furthermore,
the present invention relates to an inorganic scavenging composition comprising

the inorganic scavenger, and to an electronic component-sealing resin
| composition{ an electronic component-sealing material, an electronic component,
a varnish, an adhesive, a paste, and a product employing the inorganic scavenger

or the inorganic scavenging composition.
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