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[0002] lon scavengers are added to electronic component-sealing resins,
electrical component-sealing resins, resins for electrical products, etc. For
example, many LSls, ICs, hybrid ICs, transistors, diodes, thyristors, and
hybrid components thereof are sealed using an epoxy resin. Such an
Tec elecctqc_ﬁic Q_rnp(_)nent-segling material is re_quired to prevent failure plue to
r\Bhl@ [ 8 ities in a starting material or moisture entering from outside
[OOOQ']‘d to have various properties such as flame retardancy, high adhesion,
crack resistance, and electrical properties such as high volume resistivity.
An Epexp resen iwhicnswidehatee doasarirelegiiniicadiaimo ensseaknger and an
material, comprises, in addition to a main component epoxy compound,
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[0002]

lon scavengers are added o electronic component-sealing resins,
electrical component-sealing resins, resins for electrical products, etc.

For example, many LSls, ICs, hybrid ICs, transistors, diodes, thyristors,
and hybrid components thereof are sealed using an epoxy resin. Such an
electronic component-sealing material is required to prevent failure due to ionic
impurities in a starting material or moisture entering from outside and to have
various properties such as flame retardancy, high adhesion, crack resistance, and
electrical properties such as high volume resistivity.

An epoxy resin, which is widely used as an electronic component-sealing
material, comprises, in addition to a main component epoxy compound, an epoxy
compound curing agent, a curing accelerator, an inorganic filler, a flame retardant,
a pigment, a silane coupling agent, etc.

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

heavy metals have not been used as a constituent of electronic

1



hydroxide is being used (ref. e.g. Patent Publication 1). Magnesium

hydroxide decomposes at high temperature, and this endothermic
comRARINARRafiameidriardaatsiiset & beisxbiRited AR e mpounds,

prevent corrosion of aluminum wiring, etc. and enhance the reliability of

whicélecironio flempoaents, selding aveythiotaddite draschlearedemideriahnd magnesium
thereof, which are mori?nlc anion exchaﬁgers to an epoxy resin, etc. has
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in partlcula al en |ons nt Public on 2 paten
deC%BP atlon ﬂ ?Ig et”ll-pu%llcatlohgi Batﬁént BRI I|c Son éc ‘l;-geﬁ ?HOWS a flame

retaMtCéﬁ@Bth)e 080N friuitagrmore, a semiconductor seallng epoxy resin
composition to which a bismuth compound anion exchanger has been

{000&dded is known (ref. e.g. Patent Publication 7). However, in commercial
materlals the compounds often contain nitrate ion and release the nitrate
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Furthermore, a semiconductor sealing epoxy resin composition to which a
bismuth compound anion exchanger has been added is known (ref. e.g. Patent
Publication 7). However, in commercial materials the compounds often contain
nitrate ion and release the nitrate ion, and their use is limited. Furthermore, their

use might also be limited from the viewpoint of recycling, etc. since an alloy with -
cop.per is easily formed. |

[0005]

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

Patent Publication 2] JP-A-63-252451

Patent Publication 3] JP-A-64-64243

Patent Publication 4] JP-A-60-40124

[
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[
[Patent Publication 5} JP-A-2000-226438
[Patent Publication 6] JP-A-60-42418

[

Patent Publication 7] JP-A-02-294354
Disclosure of Invention

Problems to be Solved by the invention
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material, sulfate ion is generated, and the sulfate ion thus generated

corrodes aluminum wiring, etc., thus affecting the reliability of the
[Ooogjectronic component (e.g. a semiconductor component) and causing a

problem. Furthermore, although the conventionally used hydrotalcites

ha&itice fhectiomesstiavengingssdfateipnesiany Hereniidentaimstifaies contains
ion in the same way as magnesium hydroxide, and instead they might

sulfatelcdade wifafe ibroradRdYsegnmmesiaepaticanractiohie epapanent-sealing
making it.impossible to LéSﬁ them. Morec‘)ﬂ\sf r,[ in.a semiconductor
in 5 u

h
mategh Al R S5 RE R NS SR CompimShigAted corrodes
alurfGRANGRITPS HReN FRCdRAMME ¢ RIOGkGIRDaYE (e MBCUASHY component

scavenging Sulfate ion, but as described above they release nitrate ion in
(e.g.excdEngsind lctcscavengecsitifaiadooaasththarpied iemmited.
Furthermore, their use might also be limited from the viewpoint of

rechéliiheERorsincRIHPHIY Wth csppeendiensillyiossrd. tydretaicites have the

fun Enowr]fhigh‘i)erfarmanc inor&anic anion xchar}gersfavethﬁ ion in th
<LR0, R RERIGHA IHBIEIRL 1130 < BU SRR reDiAN Silfats {gn in the same
way RIOWHRR AR RPEeBRIaSULAE IAS RCAY]RGY MAIHE RIMLQBNEINALY jon within a

friendly’and has high performance. Furthermore, itf’is another object of the
sealpresedimvpatitoutapip\adenigh itargasiafoayettyisg reakipesitiompossible to use
comprising the inorganic sulfate ion scavenger. It is yet another object of
thempe present invention to provide an electronic component-sealing

composition, an electronic co?}g&nent-sefling material, and an elec%roni
a

cor PR E oG T AR, SERU PR, SRGHT GPECSTTo fo which a
bisnNPRISHHA SEAURNEING FNRASIHER: FHAR S8 & dide dN URHAEIRP products have

present invention to provide a varnish, an adhesive, or a paste
the ftonotiosing Swavengang sulfate iom stateng eeartiige thatyavecthey release nitrate
scavenging composition, or a product corgfg)rising“same. 3 Means for

ion - 4\ fiF iRNBRLIEMSt B0 FABNS AGRSuISH EHantitRIve e dhgitionssy is limited.
Furt at'?:‘r(gﬁ rg%@!f %é:@%%%%ﬁ%ﬁ%%'?P&&?%HEC \?irflai\cr)v glxr&hgpggtr:yciing, etc.
since an alloy with copper is easily formed.

Currently known high performance inorganic anion exchangers have the
above-mentioned problems. It is an object of the present invention to provide a
novel inorganic sulfate ion scavenger that is environmentally friendly and has high
performance.

Furthermore, it is another object of the present invention to provide an
inorganic scavenging composition comprising the inorganic sulfate ion scavenger.

it is yet another object of the present invention to provide an electronic
component-sealing composition, an electronic component-sealing material, and
an electronic component comprising the inorganic sulfate ion scavenger or the
inorganic scavenging composition.

Furthermore, it is an object of the present invention to provide a varnish,
an adhesive, or a paste comprising the inorganic sulfate ion scavenger or the

inorganic scavenging composition, or a product comprising same.



sealant, etc. in the electronics industry field, an inorganic sulfate ion
scavenger from which little ionic impurities leach out has been found, and

Meaﬁpg fg?%ec;](,i' ?Hgoﬁrg‘ﬁémﬁs been accomplished. [0008] That is, the

present invention is as follows. (1) An inorganic sulfate ion scavenger for

[oo0which the amount of ionic impurities leaching out in pure water is no
greater than 500 ppm and the amount of sulfate ion leaching out in pure
watérsgrie gzt ananteo Puminresibaatombasivnpraseahtrofeonfds in order to
impuritiez leaching.out from an inorganic ulfgte ion scaven%er. into pu

find , 230Ul JaHa8 PG GPERRAYIGRS. THELatPE. B8kt toatheremiconductor
sealffit, ORIORA HEN LA RAMAIGLLIYORGIE SUIRIRORILEERASI A8 scavenger

mL of pure water, sealed, and treated at 125C for 20 hours. After

frongo@iifighthigieolidioia wamlititied usiagia memheanebiiear Having a aode the present
~size of 0.1 pm, the sulfate ion, nitrate ion, and chloride ion concentrations
inveRtipe flaateh yeheaieassweanplisbs @hromatography, and the sodium ion

00 magnesium ion concentrations were measured by ICP. The sum of
{ measurement values was multiplied by ten, and this numerical value

was-fieliped a5dhs QeamhLionisn FSRViFGRdRRM). Method for

measuring amount of sulfate ion leaching out from an inorganic sulfate

(1) ian Jnavgagir inldfptecivmteczysaglabléopolytetiaftivercmtingleme of ionic impurities
pressure-resistant container was charged with 5 g of a sample (inorganic

leacingte Writs Gavenyaredrs W@E%tﬁar@@até?%m,m thensigraunt of sulfate

. }Iﬁ\ZSCBfor 20 hours. After oolin%éthis soluti(m wagéiltered using a

on K&k V&%é)ﬂfté? ﬁé{;ﬁduggegré53| 2 g&?&ﬁf’bm,az?n SERT ion in the filtrate
was eavsdeshrT fie NEasH @ﬁ{gﬂfﬁ{U%fVYéﬁi@quﬁ(ﬂt@ét%@é}ﬂng out from an
defined as the amount of sulfate ion (ppm). [0009] (2) The inorganic

inogafaie sanfstavengerasrgydinmto @) sbovad e seha bl el soijdedrafuoroethyiene
exchange capacity is 0.5 to 10 meg/g. Method for measuring sulfate ion

PregRErarGs Eipakip BIAHoNRENSiMaR WHkCadeRbér SABUN/RIIIRRANIC sulfate
ion SRGNAR ARAReAN Lo SadiRle JNoKR NG RIAIRIAN SF74878%dr 20 nours.

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

of 0.1 um, the sulfate ion, nitrate ion, and chloride ion concentrations in the filtrate
were measured by ion chromatography, and the sodium ion and magnesium ion
concentrations were measured by ICP. The sum of all measurement values was
multiplied by ten, and this numerical value was defined as the amount of ionic
impurities (ppm). |

Method for measuring amount of sulfate ion leaching out from an inorganic
sulfate ion scavenger into pure water: a sealable polytetrafluoroethylene
pressure-resistant container was charged with 5 g of a sample (inorganic sulfate
ion scavenger) and 50 mL of pure water, sealed, and treated at 125°C for 20 hours.
After cooling, this solution was filtered using a membrane filter having a pore size
of 0.1 um, and sulfate ion in the filtrate was measured. This measurement value
was multiplied by ten and defined as the amount of sulfate jon (ppm).

[0009]

(2) The inorganic sulfate ion scavenger according to (1) above, wherein the
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acid aqueous solution; hermetically sealed, and shaken at 40C for 24
hours. Subsequently, this solution was filtered using a membrane filter

sulfai@viy Q,@W@nﬂéecgg,géltp% ang Egeﬁjyﬁq&" n concentration of this

filtrate was measured by ion chromatography. The sulfate ion exchange
capdeitirdchefp'g) oEthsuriogasidf stdfatenorescheenger vegmdétermined inorganic
from the above measurement value and a value obtained by carrying out

sulfafge 'Wﬁf&%@%h@n@@%@ﬁwmr%ﬂﬁéﬁew rrdrhisivithguef a sample

(inorglétr%'f?:gslal%f‘arin nle'<2[09%0 ésraN-érr]x% 'BY YRGS g'@&#%@ﬁﬁ\/gg gélntration sulfuric
ccording to (1) or ?a ove, wherein the "amount of sulfaté radica

acid CRRIRIBed IR NG iDATIRBInRNELT P SCANANOSH IS ERaRESRISE hBPS.89024 hours.

ppm. Method for measuring sulfate radical contained in an inorganic
Subsedfaenidy ScaseigtnaiiaDfitgefc saimgle inenghransiiidée laving a pore size
scavenger) was dissolved in 5 mL of 35% nitric acid by boiling, it was o
of 0.deuiulized, the sifaéadRncspasamfisH histsbufibralasrrgaggasured by ion
ipn. chromat h d the sulfate radical content (ppm) jn.the . .
chro R o o A PR RG] (AP AL i i dnoraanic

sulfate IR IOPYEAEEONRCCU IR AR Phelh bR, WESRIRe BNt value and a
inorganic sulfate ion scavenger is selected from the group consisting of a

valuaydnbtaloie-biyenmpogndidnthe calorednaariartteregareduraifomsulfate ion
compound, an yttrium compound, and zirconium oxide and a hydrate

CONGRBIERIAR MHEMbRIHLR S I ASBM B&Bvenger according to any one of

(001 to (4), wherein the inorganic sulfate ion scavenger is selected from the
group consisting of a hydrotalcite-like compound and a calcined material

(3) TheresbrgamkiBlMaTe (OMBEHVE ndRet AR YEFIIMCRNPOUWH (29 A (Bl herein the

An inorganic scavenging composition comprising the inorganic sulfate ion
amosudvehgarfadeorditigad anyianioed (1) theS)ravganimd alfidteriganigcavenger is no
cation exchanger. (7) An electronic component-sealing resin composition
arealghiiing URPREAnic
Method for measuring sulfate radical contained in an inorganic sulfate ion
scavenger: after 0.5 g of a sample (inorganic sulfate ion scavenger) was dissolved
in 5 mL of 35% nitric acid by boiling, it was neutralized, the sulfate ion
concentration of this solution was measured by ion chromatography, and the

sulfate radical content (ppm) in the inorganic sulfate ion scavenger was

determined.

[0011]

(4) The inorganic sulfate ion scavenger according to any one of (1) to (3), wherein
the inorganic sulfate ion scavenger is selected from the group consisting of a
hydrotalcite-like compound and a calcined material thereof, an aluminum
compound, an ytirium compound, and zirconium oxide and a hydrate thereof.

(5) The inorganic sulfate ion scavenger according to any one of (1) to (4), wherein
the inorganic suifate ion scavenger is selected from the group consisting of a

hydrotalcite-like compound and a calcined material thereof, an aluminum
compound, and an yttrium compound.

[0012]



sulfate ion scavenger according to any one of (1) to (5) above or the
inorganic scavenging composition according to (6) above. (8) An

(6) ﬂ?qﬁwgﬁﬂgg@%@@%mﬁﬁ@kfeﬂnssmﬁgm’g@gggeﬁ'.?g)%ﬂ% sulfate ion

compon aling re mposiltion according'to (7)a

scaveleguonizconpagens fanmed by sehling ao elémenidyemeads0f theorganic cation
electronic component-sealing resin composition according to (7) above.
exchaeg@rvarnish comprising the inorganic sulfate ion scavenger according to

7 ;gny orﬁ of ﬁl) toé(ﬁ% abov%or the inorganic scaven in comg[;f())sition . noraanic
(7) ARCBIAHES to5 UBBOS SR TS RS GO HERG IR Vo AQIPLEDhiN nord
sulfde:(39h 300N Fe it ARBPERHIVE P IR SHHEINS IDPF 98NS PUEEGdOBr the inorganic

scavenger according to any one of (1) to (5) above or the inorganic
scaeaye ngnepouyitisiticncaccdidimgad §6)abbaee. (13) A product
comprising the adhesive according to (12) above. (14) A paste comprising

(8) fve inlsgHARISUBSIE RSN SEE VPR LR A cERIRTIRI HiNGisk f @yitrgp)he electronic
above or the!jnorganic scaven lé‘l% compoz%i.on ccarding to Claim (6).

°°m&%}%“ﬁ"r%%é[‘@a:%ﬁ%}ﬂsﬂ&”{w&%‘ §t8 SEMG Y0 Uty BEVE Effects of

(9) 1% laNsitionidORL Al fsloing theiRetpanc sulpiedonrscananert A Heans of the
inorganic scavenging composition of the present invention to a resin

electraiitesdmepeeast s Slilfgtesiom acdchipog fioputissriion vatlii) tieove.

resin to be suppressed. Because of this, the inorganic sulfate ion _
(1O)Sé‘a\\léﬁ@h‘%lc@f@ﬁ’fﬁtﬁﬁ‘éhi@@cﬂ@%‘b&%B@iﬁiéﬂ%ﬁ%"%’ﬁéﬁn@ccord'”9 to any
inyention isused in sealing, covering..insulating, etc. an electronic .
one e SRSl lo NS P Aand B SBILgooording o (6)
abothereof. Furthermore, the inorganic sulfate ion scavenger or the inorganic
scavenging 6 composition of the present invention may also be used in a
(11)stapilbnchrccanticisirngities eterfdsta aryd othiogde, €10) misiovaMoreover,
the inorganijc sulfate ion scavenger or the inor%%nic_ scavenging

(12)c0mFedifisiVer BRESET iR AIBRARRICHRHIKEE ittty P BIRIASAOEANS to any
oneprom\t’f‘c B Q@g%agrd’ttﬁlértn%Fagrr?i’cthyaWé?ﬁdjﬁ%%%@%’rlna%cordirag to (6)

above.

(13) A product comprising the adhesive according to (12) above.

(14) A paste comprising the inorganic sulfate ion scavenger according to any one
of (1) to (5) above or the inorganic scavenging composition according to Claim (6).

(15) A product comprising the paste according to (14) above.

Effects of the invention

[0013]

Adding the inorganic sulfate ion scavenger and the inorganic scavenging
composition of the present invention to a resin enables the reiease of sulfate ion
and ionic impurities from within the resin to be suppressed. Because of this, the
inorganic sulfate ion scavenger or the inorganic scavenging composition of the
present invention is used In sealing, covering, insulating, efc. an electronic
component or an electrical component, thus enhancing the reliability thereof.

Furthermore, the inorganic sulfate ion scavenger or the inorganic scavenging
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comprising the varnish, the adhesive, or the paste. Best Mode for Carrying
Out the Invention [0014] Inorganic sulfate ion scavenger With regard to

comE)g;%iHBWaQF Flfale i ﬁ?a}?ﬁ'};ﬂ‘?ﬁ8Rth§\B{F5§|%toi”¥6%”tk9é‘e thﬁwag)oﬂ%bmzer, an
of lonic Impurities leaching out into pure water 1s no greater than 5
antiderhdsing, thecamauntoh pubalerier: leaghing awt into pure water is no
greater than 30 ppm. In the present invention, the inorganic sulfate ion
scaViriganvembbeiracariy hulfedeaiooreray engabordimeniygedic scavenging

u remenlﬁs re satisfied, .and any material may be #Sed' Specific

COmRQSHIGRS theH5! HAGEEk PYRRHARIERE GSmBSaRd SHERDBaldhed varnish, an

adhdBRIEMa) therpatan alymin ﬂﬁ]?/‘f‘ pauUnd nﬁgyiq?eaﬂgeadh%gfﬁﬁ%rgqea product

thereof, bismuth oxide and a rate thereof, yttrium oxide a

compgieg (heseanstallbd ativwes s@npoundspas@um oxide and a hydrate
thereof, lanthanum oxide and a hydrate thereof, and zirconium oxide and
a hydrate thereof. Among them, from the viewpoint of high performance

in scavenging sulfate jon and good guality, a hydrotalcite-like compound
Bes%%@%zﬁgr?garﬁYé?@riﬁ%%B&oipgﬁ% [ffinum compound, an yttrium
mpound, and zirconium oxide and a hydrate thereof are preferred
(0019 nos ) .
compounds, a hydrotalcite-like compound and a calcined material
Inorgairob Wfaddu nwdaeenywmund, and an yttrium compound are more

preferred compounds, and a hydrotalcite compound and a calcined ' _
matéYishtfegast thiseinatereshidinie iandsaavenaer ebiipponesest invention,

o O A SR e s
ppmRaRIGe G AP 8 |6¥Pf§gﬁﬁ’i’ﬁg%qdiﬁ?8rgﬁﬁé"\ﬁgllé¥ FOHBYWReater than
(1) below can be cited. M2+aM3+b(OH)c(Am )d.nH20 (1) In Formula (1),

30 pdar. denotes a divalent metal, M3+ denotes a trivalent metal, Am"

denotes an m-valent anion such as carbonate ion or sulfate ion, and a, b, )
c, In the present invention, the inorganic sulfate ion scavenger is not

particularly limited as long as the above-mentioned requirements are satisfied,
and any material may be used. Specific examples thereof incilude a
hydrotalcite-like compound and a calcined material thereof, an aluminum
compound, zinc oxide and a hydrate thereof, bismuth oxide and a hydrate thereof,
yttrium oxide and a hydrate thereof (these are called yttrium compounds), cerium
oxide . and a hydrate thereof, lanthanum oxide and a hydrate thereof, and
zirconium oxide and a hydrate thereof. Among them, from the viewpoint of high
performance in scavenging sulfate ion and good quality, a hydrotalcite-like
compound and a calcined material thereof, an aluminum compound, an yttrium
compound, and zirconium oxide and a hydrate thereof are preferred corﬁpounds, a
hydrota!cite.-iike compound and a caicined material thereof, an aluminum
compound, and an yttrium compound are more preferred compounds, and a
hydrotalcite compound and a calcined material thereof, an aluminum compound,

and an ytirium compound are yet more preferred compounds.

[0015]

Hydrotalicite-like compound



and d are positive numbers. Here, 2a + 3b - ¢ - and = 0 is satisfied.
Furthermore, n denotes a hydration number, and is O or a positive

numher..Ex t | I inGiu
T S o T e In¥fiion, s the
hydrandibiiz:|ike prefayabled Mg2tagaddi2earemond prefaredistand BdoFormula (1)

is yet more preferable. Examples of the trivalent metal (M3+) include A13+
belomegamrch®: ¢iRAC03+ , but are not limited thereto. Among them, as M3+,

A13+§.n refe e and Al3+ is more preferable. Examples of
the bi??@ ﬁ‘m})f Gs)e sulfate |on@5J 042"), nitrate ion (NO3"),
Cafw%%m&iéQQS}ZM?ﬂ%ﬁd%@@%eaméﬁl Il AR PIOY gw&@staqmge nt metal,

Among them, as the m-valent anion (Am-), nitrate ion (NO32-) and

A" chrhotedednnm(@aRM) amqmaﬁeraiblmsandmhat@twmm(@@satblmomd a, b, c,
preferable. Furthermore, representative examples of Formula (1) include a

and rﬁa@@e@ﬁeﬁﬁimmmﬁﬁmdroﬁme fébredénted-bpthe Bompatittiagdl  Furthermore,

| 5AI12(OH)13C03-3.5H20. H h | lik
B L LD TP o TS BRESILAYE, TUESTn terme of

the BREARTEE AR o s iy AR BRAL BN Eh N dAVRIgPt MEtak aniengang Mn2

asithas a hydrotalmte structure. a:b is preférably 3:2 to 10:2, more

but paeéerabty Bnbi2tb tharaiw yeAmaregpridferablyast: RIS 8mggbrtIZeﬁﬁprand Ni** are
IS preferably 10 to 24, more preferably 11.2 to 22, and y, ygt more
Prefﬁr@f@ ﬁblvlﬁi tand "fDOlfo? E‘S‘{ﬁﬁﬁ’pflﬁ@&ﬁﬁéfﬁyd’rﬂﬁbhﬁﬂa like Yehipeaadpreferable.

;iic%m the E?) entl nclugﬂléggjflzw%lggH 335H603+ and Co® but

are Ma¢- ﬁﬁﬁt”é@kﬁé?&% %&bﬁ% tR&AaDAL. M@HN{QC%3F%42%ré%eferabie and
Mg6AI2(OH)16CO3-4H20. Any starting material for obtaining the

Al *hmmta"lenmhmrabinound in the present invention may be used as long
as the hydrotalcite-like compound is obtajined. [0017] H¥d{otﬁtjlgltes ; |
Commaples of the m-valent anion (A™) include 'sulfate (S0.4%), nitrate ion
(NO3), carbonate ion (CO3%), and a halogen ion (CI), but are not limited thereto.
Among them, as the m-valent anion (A™), nitrate ion (NOs*)} and carbonate ion
(0032') are preferable, and carbonate ion (C03%) is more preferable.
Furthermore, representative examples of Formula (1) include a
magnesium aluminum hydrotalcite represented by the compositional formula
Mga sAl(OH)13C0453.5H,0. However, the hydrotalcite-like compound of the
present invention is not particularly limited in terms of the type and the ratio of the
divalent metal and the trivalent metal as long as it has a hydrotalcite structure.
a:b is preferably 3:2 to 10:2, more preferably 3.6:2 to 9:2, and yet more preferably
4:2 to 8:2.
Furthermore, ¢ is preferably 10 to 24, more preferably 11.2 to 22, and yet
more preferably 12 to 20.
[0016]
Examples of the hydrotalcite-like compound used in the present invention
include Mg sAIL(OH)3C05-3.5H,0, £ny 5AI2(0H}13C035-3.5H:0,
Nis sAl(OH)3C05-3.5H,0, Mga sFex{0H)13C03-3.5H,0,



In the inorganic sulfate ion scavenger of the present invention, among the
above-mentioned hydrotalcite-like compounds, a magnesium aluminum

Mgs AN dresalsiie “§.d\39{£%9|rQFﬂ!Cﬁf’ggR@(@mq%dlstsrgfﬁrz@!e. Any starting

materials may be used as long as this hydrotalcite compound is obtained.

ForAryastatéina suiztaried fhtaihedi hindisgolvingdre@nesamikeufatepodnd in the

aluminum sulfate in water at a predetermined ratio, then forming a "
presgpdcipiysRtiagndnanitRee UsatRtalang aadlithretaveiataisite tiansarpound is
obtaﬁr%i@g this precipitate, and washing with water (production process

INVOlving a nitrate ion treatment) is preferable. With regard to the heating
[Oowq)nditions when thermally aging, they are preferably 50C to 250C, more

preferably 70C to 230C, and yet more preferably 90C to 210C. Itis
Hydnoiefieiébledoribe heating temperature to be in the above-mentioned

range since crystallization occurs and ion-exchangeability becomes high.
Th QH@%‘&I‘H@E@'&M i?ﬁ%t*%ﬁrﬁé@l‘éﬂ?giﬁﬂt@fjF%ﬁ@i’tﬂ’é,eﬁﬁe*ﬁé\‘ﬁlﬁ‘[ﬁ}@toamo“g the
0 hours, more preferably 3,to 40 hours, and yet more_preferably 4. to 30 .
Ao A e PR i ZOMIPEREAB o6  tnogestufn * aluminum
hydrabQveEnerianad ranaeincibrdons61ehanasabilly brepsiasigood AUk, starting

to appropriate crystal growth. As the hydrotalcité compound obtained by

matesuigts anpagdoetias groess nigat s eppriss bytbbhyl thie foomp@ batbscabthned. For
cited as an example. Mg4.5AI12(OH)13C03'3.5H20 As the alkali metal _
examplpe)ddeussiRnHhyRRGInehRY pHeselyn G yMdgrRs it Fef@tpand aluminum

sulfangﬁ %é%g} dé‘?ﬂg%é%@?%ﬁ} & :f'%{%) l%hgor(!) Jrél%‘l‘”h%”;')‘roﬁrc‘?r éll?irfﬁjsing a nitrate
Inorganic sulfate ibn scavenger of the presént invention, 'a hydrotalcite

ion-6OMAMIAY PEARAIEIHEIRY aHyiAiRig@rtinadRagNal iaghgorpRref@hisitate, and
The nitrate starting material is magnesium nitrate or a solution of

washiagnesibmvatizoxige ad uchigme ioocesilel ivnitvicgcil. ttitsadisoion treatment) is
aluminum nitrate or a solution of aluminum hydroxide or aluminum oxide

PrefRanit acdiitR Teeate dhifisgRatineIsRagte DSy the ohalthaag. they are
e BT R O AN RSSO L8l oreprtoravly
90°Catcherghged, theis preferable for the heating temperature to be in the
above-mentioned range since crystallization occurs and ion-exchangeability
becomes high. The thermal aging time is not particularly limited, and it is
preferably 2 to 50 hours, more preferably 3 to 40 hours, and yet more preferably 4
to 30 hours. It is preferable for the thermal aging time to be in the
above-mentioned range since the ion-exchangeability becomes good due to
appropriate crystal growth.

As the hydrotalcite compound obtained by such a production process, that
represented by the formula below can be cited as an example.

Mga sAl2(OH)13C05-3.5H,0

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

Furthermore, as the inorganic sulfate ion scavenger of the present

invention, a hydrotalcite compound prepared using a nitrate starting material is

9



hydrotalcite compound as the inorganic sulfate ion scavenger of the
present invention is preferably one obtained by a production process

mordNYRYEa Bl & eatmeninitidicn Bratei i vhesapragdueagd usdign nitiate or a solution
starting material, and is more preferably one produced using a nitrate

of megmngsiimateyRopideoproarRaTERE atefiXide NpdrdtERriaCike cBrfp@igRl aluminum
.. _Inthe inorganic sulfate ion. scavenger of the present invention, the . . .

nitral B G4 SHRBE & (TR R RO CRTRE B8rod AT HRY Be Bt ga e acid. A

nitrab@\SBAHh R ARAYEr PERFBRGL BUANNRI Gite- Wi OBROSN G ukNBis more preferable

calcination temperature is preferably 350C to 1,000C, more preferably

to usyy @G 8R0S aatid gpantatelady feréfethltyaly s tomOadd klismieterable
for the calcination temperature to be at least 350C since good

perfoh@iariee ipiRegvdngingd{atae nhsits ShtuissnaaHMerfRie Bgisreduced, the
referable for the calcinatign temperature to he.no greater than 1.00
GRS e OB RHA GBSO (Nl e a9l OF e present
inveﬁﬁltgfp?é'ﬁ'?é@reaﬁ@@n@ﬁmﬁ{é’d"ﬂvtg%R}HIHdﬁoﬂr%f@é@%aﬁgc%in% a treatment
hours, more preferably 3 to 20 hours, and particularly preferably 4 to 15
withhoijratét ispreferahte forothecealcinsithgn fimdtiatee stdneng material, and is more
above-mentioned raniﬁe since the ion-exchangeability is enhanced.
prefesaiprRR P isRMES MR Ml et stayiinganadanal compound

001i§ilude Mg4.5A1207.5, M90.7A10.301.15, Zn0.7A10.301.15,
[ 0.7A10.301.15 M90.7Fe0.301.15, M90.5Al0.2401.16, and

CaldfuINaSAi3r Avdharsriinsenatnfigrfige hydrotalcite-like

compound, a calcinéd material of the hydrotalcite compound is
preferabte Asdngamicinedl fatselizh obthaveydyetalcife ttempoasdnit invention, the
preferable to use one produced by calcining the above-mentioned

calcyproraries iéRp DR Yr BiRlGHEH P tRAMRSHNGMAY A8 RipladpgRLy calcining
duced e Ici biai S .
the §S°%V§§ﬂ%q§%ﬂ%§;§@§5%59{8-%% 88@%&%‘? taf'ﬂgdcg?%Wa%BHr?éﬁ\ erature is

IS more pre 0 use one obtained usin
preféRiiedsDacastinguuateTiamib YrdsuiabynBeanpoungor heand particularly

inorganic sulfate ion scavenger of the present invention, any
preferably 370°C to 700°C. It is preferabie for the calcination temperature to be
at least 350°C since good performance in scavenging sulfate ions is obtained.
Furthermore, it is preferable for the calcination temperature to be no greater than
1,000°C since the ion-exchangeability is not degraded.

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-mentioned range since the ion-exchangeability is enhanced.

Examples of the calcined material of the hydrotalcite-like compound
include Mgq sA1207.5, Mo 7Al0.301.15, Zng.7Alg 301 15, Nig 7Al0 301,15, Mgo 7Fe0301.15,
Mgo.sAlp 240118, and MdosAlg 301 3s. As the calcined material of the
hydrotalcite-like compound, a calcined material of the hydrotailcite bompound is
preferable.

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

use one produced by calcining the above-mentioned hydrotaicite compound

10



aluminum compounds may be used as long as they have the capability of
scavenging sulfate ion. Examples of the aluminum compounds include an

obtaRleBBYREARRANNITRHASEIEEDRY S0HREIS (3Hhelow APd ABARROY hydrotalcite
alumina. Al20,(OH)y(NO3)Z.nH20 (2) In Formula (2), x is a positive

compouiisbphisl pecfersibly a pishiie asmalsda ofingorgedateathandif s isdepreferable
a positive number and preferably O or a positive number of no greater

to USEAE RRIAN S PHIR HOLHiIILE B Bes T HA GBS 18N 3 and

[Oozggeferably 0 or a positive number of no greater than 1.0. They satisfy the
eguation 2x +y + z = 6, nis 0 or a positive number, and it is more
Alunfiraieqaddedpatiadis 0. That is, as the aluminum compound, one
represented by Formula (3) below is preferable. A120X(OH)ynH20 (3) In
Forinult€3)incaganiars whsievdonnizasehegrsakiithe papstion bvention, any
a!unﬁgf 6, and n is O or a positive number. [0021] Aluminum compoun

d
YHpRRBPHEARNTIRN BEMBBEH i8R B @195 HAKS3)0-1e8pability of

o AR R S iy v
aluri3(EdMR SN g e LERUO BN FUMAAW G HEOIMN2H72DPEN3phous alumina.
AI202.8(0H)0.3(NO3)0.1, Al202.7(0H)0.4(NO3)0.2,

A1 @HPHINNERB 6 HE0, A120£29(0OH)0.15(N03)0.05,
Al202.6(0OH)0.6(NO3)0.2, A1202.6(OH)0.2(NO3)0.6, L
AT SIS AAIOR)S 2 POES N 9B BTeferably a positive number of

v U5 IR BHD SERITANG o rrray 0 o  oste

numb &2 A R N3 and, Ahd02i&(0K)0LHNSIBMeh arthBiopredegaditer than 3
AI20(OH)4, AI202(0OH)2, etc. 11 [0022] In the present invention, any

and gusetpeabtdliaer positve anmakedininm carpaieidtiranctdhtedbey satisfy the
Formula (2) may be used gs long as gne having the ahqve-mentioned
caugfRLARE Yo bE Coiiibd RoPBEHENE HTHRR A LoMPAiFPAlgrable that 2
is 0.0¢ PREAINC LAV I BING-ARIBCIURIE QYA UURIZBE R AANEPYS FAHHAM (3) below
of aluminum nitrate, drying this precipitate, and then calcining it, or
is preferable.
“ ALOLOH), nH0  (3)
In Formula (3), x and y are positive numbers, they satisfy the equation 2x +
y = 6, and n is 0 or a positive number.

[0021]
- Aluminum compound

Examples of the aluminum compound include AlLO(OH);33(NO3)y7-H20,
Al;02(NO3)2, Al2O0g 5(OH)a(NO3)2, Al O(OH)4, AlO(OH)3(NO3), AlO{(OH)3(NO3),,
Al O(OH)(NO3)3, Alz02(0OH),, Al O2(OH)Y(NO3), Al;O2(OH)o 5{NO3)¢ s,

ALO(OH)3.7(NO3)e.3-H20, Al20; 5(NO3), Al202 8{OH)o.3(NO3)q 1,
AlO2 7(OH).4(NO3)s5 2, Al;O2(0OH) 4 4(NO3).5H20, Al207 9(OH)p 15(NC3)g 05,
Al202 6(OH)0 6(NOs3)o 2, Alz02 6(OH)0.2(NO3)o s, Al202.5(0OH)0.8(NO3)s 2,
Al2O2 5(0OH)0.6(NO3)o.4, Al20; 5(OH)0 2{NOs)o s, Al2O2 4(OH)o 8(NO3)o.4,

Alzoz.é(OH)O.é(No'&){}.S, A1202.3(OH)0,8(N03){),6, Alzog_g(OH)o_s(NOQ,), and
Al202 1{OH)g 6(NO3)1 2, and it is preferably Al,O(OH),, AI202(OH)2, etc.
11



directly calcining the precipitate. This precipitate may be subjected to an
aging treatment. The aluminum compound may be obtained by directly
[ ating aluminum nitrate and then calcining it. It is also possible to use as
“a starting material for the aluminum compound a solution of aluminum

hydiaxifie plaBdHininQEWIEKOEASG. ataminehatgdRaMRIAIbH BITHUEL aluminum
etc. in nitric acid. That is, one obtained in this way may be used as

comglanmcune piease) tetidhyid-o stanliag Bateaxl Hor tsedl@sihong casnpoentaving the
of the present invention. [0023] The aluminum compound may be

aboygMGUIBPeR r BIBRGIHE B e GRRIZRR) AP1EINeBus SoRidGaRIfinthe aluminum

com R B, Rl L A SR R AR g on aqveous
soluniere Brefaahinp Mierdde It irpricieratle fordbipRitef thadauesuzalcining it, or

solution to be at least 3 since a precipitate can be formed. It is also
direptbfesalginifig tihe pHetigitadqueclsisageipitate nayréstesubieciad to an aging
since an aluminum compound havin%\%ood ion-exchangeabilitécan be

treabigied. THEsAltBINERpGAMPOUNFNIIPthe e OBIRIRSE iRy heating
a|urggﬁé.ﬂgqﬁ%%es%HﬁoﬂwﬁrPr%%@%Ié&@ 0 %PQQ’F{&%'%%@{;% Yolf5e%s a starting

, and yet more prefera OC. Preferred examples of a
matyhEtesceioraadinrine tbemidocidds apiatiah anefalmydimidgdasadalialuminum
metal carbonate, an alkali metal hydrogen carbonate, ammonia, and a
oxybyhsoudd, taligEmeraesidemostal liperyrednng (ete dreajtric acid.  That is, one
h.exai{rleée; lenetetramineg, etc.%. (ﬁs the alkali metal, sodium and. potassiu

obtaled i A AR R HS AR BT R ¥ 5P Ao iag g material
for {i8 BiLARAP ARRBIARE] MEoRaALA akapasrates ammonia upon

heating. [0024] 12 The aluminum compound of the present invention may
[00B8]obtained by aging the precipitate obtained by the above-mentioned

procedure, and subsequently drying and calcining it, or directly calcining.

This Hyfng HBRRHERC PRV A%t DR ebiaitpeubypiien fxprammpnputralizing an

oo R B AL, AR T B TR o rociete
dryﬂ’@,%nd then calcining this, or directly calcining. The pH is preferably pH 4 to
11, and more preferably pH 5 1o 11. |t is preferable for the pH of the aqueous
solution to be at least 3 since a precipitate can be formed. It is also preferable
for the pH of the agueous solution to be no greater than 12 since an aluminum
compound having good ion-exchangeability can be obtained.

The solution temperature at which the precipitate is formed from the
aqueous solution is preferably 1°C to 100°C, more preferably 10°C to 80°C, and
yet more preferably 20°C to 60°C. |

Preferred examples of a substance for adjusting the pH include an alkali
metal hydroxide, an alkali metal carbonate, an alkali metal hydrogen carbonate,
ammonia, and a compound that generates ammonia upon heating (e.g. urea,
hexamethylenetetramine, etc.). As the alkali metal, sodium and potassium are
preferable. More preferred examples of the substance for adjusting the pH

include ammonia and a compound that generates ammonia upon heating.

[0024]
12



With regard to the aging time, the higher the temperature the shorter the
heating time, and it is generally preferably 2 to 72 hours, more preferably

5t0TA8 Bouisinune YRImsee eisraiie 16-ts30hawenifORSHAY IB& Obbtained by

_ the precipitate may be carried out at room temperature or by heating.
aginghdbr, drieapdtatent akipinedartivd diveas Riteyasregcdss@disprocednre, and

be removed from the precipitate. For example, the drying temperature for
SubSRAER TN B R Hoelt o G PRAIAEY HOEE 2500 #ING treatment

may 'BPFRaR FE HY HIPEdORRO0G LT ﬂi§§B/ri89eW£|%§tﬁ’g%%?o%t. AL oyample, the

same time as calcining. Inthis case, it'is prefera € temperature

aginds sahiow aniidhe preiirue i rEINOved, 200°SIbAesIE Pt 1613 KNSEG T to 120°C,
the calcination temperature. [0026] The aluminum compound of the
and peddeet thesalerahisyse 6oRined Ky. drying the precipitate and then

calcining it. The aboye-mentioned drying treatment may be carried out at
the Wt e 597 G4 D € aRGRs, TR Bre Bt SHRA o HEIRBERAHiRe the Shorter the

S S RIS PSRN prfray 5 o 40

hourpreiardlyly 39Tt p AeCa i prdefse8 T aleinasion time depends on the
calcination temperature. The higher the temperature, the shorter the
[002Réating time, and the calcination time is generally preferably 1 to 72

ho mare preferably 2 tg 48 hours, and yet more preferably 3 to 30

oY {B8291 THE RIRGIRIIA S RF PRSP ERREH IREPREAture or by
heatifOIREd [y SHoateRGAERY AR ARG B %W@C%”S%é& moisture

The conditions for this direct heating treatment are preferably’a heating

can treerefidvidd & bouthat preediitgtéemesataneaoh A)GHe Gl emperature for
heating temperature is more preferably 150C to 190C. It is preferable for
the piesipiats teniperdtireedbenvantemdsentiiniondy Bhde smabARC, and more

ool B e R B T B A e e
calcHIfPUrs@ltfis case, it is preferable that the temperature is set low until the
moisiure is removed, and subsequently it is raised to the calcination temperature.
[0026]

The aluminum compound of the present invention may be obtained by
drying the precipitate and then caicining it. The above-mentioned drying
treatment may be carried out at the 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 preferably 300°C to 600°C.

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

[0027]

The aluminum compound in the present invention may also be obtained by
directly heating aluminum nitrate and then calcining it.
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temperature of 350C to 650C. The calcination temperature is more
preferably 400C to 600C. It is preferable for the calcination temperature

to t t . -
beHa %Snﬂl'i’t?é{ﬁ%’f' ReLIANgE FOGE A ﬁ%‘é@iﬂ@%%%ﬂgjﬁh a heating

can suitably be used in the present invention can be obtaine

time Tofat 5 ton digeyaseritiavestitingate v iatoy e dediC a2 bé ubtainkeke heating
by neutralizing an aqueous solution of aluminum nitrate so as to form a

temppeaipitards IRy @ﬁ%f%rr@alp.tb@a@sbtw(és@c ant tRenfeaftmipit dbe heating
150C to 8 dlre calcmln%[the premBZ%ate at 150C 800C

temRS e TR AR TS R An Hoo B8N LA gompound
that AASUGHRAG U [98ATAMOTRRRNS VSAITHe AosahouE:Alaina in

the present invention is an aluminum oxide whose crystal system is

amdrpkogaldinehom pinedisiahsnaneisonefiergbiiyllinetinibisof & nmtéfahours at a
that does not show a clear peak in X-ray diffraction analysis. [0030] In the

temppsatnisnobRth @iy §@ m?g maﬂéﬂa&%@%%éam%mﬁ%s frere preferably
umina as Io h| is obtaine 1] The amorphous
400 e R R S o NG 8] o SR ALT & to be in the
abofEIHsHRG SRANHERYS SRIUHOROhRIHIHIH wﬁ@b%ﬁﬂéﬁ?«tdi isbasifitalblShe used in
forming a precipitate, and drying and then heating this. The pH of the
the pogeens isMativionfcdorbewbtaimatd.is preferably pH 7.5 to 12, more

freferably pH 8 to 11, and yet more preferably pH 8.5to 11. The
gﬂnperature of the solution at which the precipitate is formed is 14

pref % 1Ct 1OOC ore. p bly 10C o
prefj;a fy 20¢ 668 Q%Pé[fierre é?(’éj‘m%I%s 0 r%(?q{)stanceﬁor a§ us? X pe obtained
by ﬁ@@ﬂ?ﬁhﬂﬂ?%%@lb@usf@ﬁitfb’iﬁi@l’(@@rﬁmﬁkﬁhmi*ﬁ{é' $8RORAE M a precipitate,

alkali metal hydrogen carbonate, ammonia, and a compound that
dryiggridvistesesipiatéal i Gdating ey, arshihsexaalethingntetrddliig, to 800°C, or

etc.). The alkali metal is preferably sodium_or
by directly calcining the precipitate at 150°C to 800°C, or by directly heating
aluminum nitrate at 140°C to 200°C and then calcining it at 350°C to 650°C.
10029]

Amorphous alumina

The amorphous alumina in the present invention is an aluminum oxide
whose crystal system is amorphous. The amorphous alumina is noncrystalline.
This is a material that does not show a clear peak in X-ray diffraction analysis.
{0030]

In the present invention, any starting material may be used for obtaining
the amorphous alumina as long as this is obtained.

[0031]

The amorphous alumina in the present invention may be obtained by, for
example, adjusting an agueous solution of aluminum nitrate so that it is basic,
thus forming a precipitate, and drying and then heating this. The pH of the
~aqueous solution of aluminum nitrate is preferably pH 7.5 to 12, more preferably
pH 8 to 11, and yet more preferably pH 8.5 to 11.

The temperature of the solution at which the precipitate is formed is

14



potassium. More preferred examples of the substance for adjusting the pH
include ammonia and a compound that generates ammonia upon heating.

prefdfABR] The aneQUras migrsifa didhediesentinee 8ot MayRhethaore preferably
obtained by, for example, adjusting an aqueous solution of aluminum
20°Cnigdd®90.that it is basic, thus forming a precipitate, thermally aging this,

sl ol g Pl oA e n o

ing.di ing..t is r
et A 8L P B S S IS0 carvonatc

ammihi§, taR808 . dopipteured theimgbagingdmexpapends apthe heatiny (e.g. urea,
temperature. The higher the temperature, the shorter the heating time,
hexagngtindenetaisaimiaes gdaerally preferabial totabus, misterably sodium or

ot R o PR i SRR Rge the o
inciudE BRI 2y ILRBRSL MY Bt YHRE AHLESIMEAR SXESSS heating.

moisture can be removed from the precipitate. For example, the drying
[003Emperature in the present invention is preferably 80C to 250C, and more

preferably 110C to 200C. This drying may be carried out at the same time

as Hidgnaiphisusssumirpiafthebry esanhineantisratmraysadee |bw obtained by,

or o R SR D SR LR RTTHL e asi
thus%%‘ﬁl‘%eg bYedying e RRAYEINC ARGt RISCIRNY S ABL eI RBFUGRying it and
it. The above-mentioned drying treatment and this heating treatment

carrynay batcartedtoud tabtiensmne tinerdeneddriashheqtitgrieepaaifr the thermal
depends on the heating time. For exami)le, the heating temperature is

agingreterabiyIdoCep8ode, MordrerbedlinBstitito 70507 ardF@IRrethe heating
temBET AR 0G0 OPE RSB 08 AT ERSARY 1405 E %8 B 0-c, and

emperature:
yet more preferably 150°C to 200°C.

A preferred thermal aging time depends on the heating temperature. The
higher the temperature, the shorter the heating time, and the heating time is
generally preferably 2 to 72 hours, more preferably 10 to 48 hours, and yet more
preferably 20 to 30 hours.

[0033]

Drying may be carried out at room temperature or by heating in a drying
oven. That is, any treatment may be carried out as long as excess moisture can
be removed from the precipitate. For exampie, the drying temperature in the
present invention is preferably 80°C to 250°C, and more preferably 110°C to
200°C. This drying may be carried out at the same time as heating. in this case,
it is preferable that the temperature is set low until the moisture is removed, and it
is subsequently raised to the heating temperature.

[0034]

The amorphous alumina in the present invention may be obtained by

drying the above-mentioned precipitate and then heating it. The
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the temperature, the shorter the heating time, and the heating time is
generally preferably 1.5 to 72 hours, more preferably 2 to 48 hours, and

et more preferably 3 o 30 hours, [0035] Yttrium compounds, In the .
ooy RS U d e rand e A R UE i be carrea out
at tHOHaENGsay be used as long as they have the capability of
scavenging sulfate ion. Examples thereof include an yttrium compound
reprdspneddrbgd-oneating!) teplpwrfRE (QldpgNG3) pmHDO (4phating time.  For
Formula (4), X, y, and z are 0 or positive numbers, 2x +y+z =6, and n is

examplea ilies HOMBBM RRISEHLEHFBIAREAGYISE OrG PSR Gumose fpreferably
38071 HORRH 203, 9 Rislerablya Ragiapiemhehag areater than 3.
a(?) 1S € num

y in'Formu or a positive nu r of no greater than 6, and

prefarpiy @ Prasiive ﬂﬁmbﬁiﬁﬁ@mﬁéthéaw emberaiuie (4) The higher
is 0 or a positive number of no greater than 6, preferably O or a positive

the nemperaitine, gileatehtheiardttend aatio priferaband. [pe3REahagidinte is generally
prefyttrium comgoound is preferably a compound represented by Formula (5

SRR S ST R T3 B TRLRP 2 AP Bl A0 preferably

3 tonytﬁnRSFerS,ZX +y= 6_, and nis 0 or a positive numper. 1(_3 [0938] Specific
examples of the yttrium compound in the present invention include

[0036302.6(0H)0.6(N03)0.2, Y2(OH)5.1 (NO3)0.9-H20, Y202(NO3)2, Y203,
Y2(OH)6, Y2(OH)4(NO3)2, Y2(OH)3(NO3)3, Y2(OH)2(NO3)4,
Y trivGIaynoayBisy 20(OH)4, Y20(OH)3(NO3), Y20(OH)2(NO3)2,

e RS A RS Bbron, any
compounds may be used as long as they have the capability of scavenging sulfate
ion. Examples thereof include an yttrium compound represented by Formula (4)
below

Y20,(OH)y(NO3); nH;0 (4)

in Formula (4), x, y, and z are 0 or positive numbers, 2x +y +z =56, and n
is 0 or a positive number.

[0036]

X in Formula (4) is 0 or a positive number of no greater than 3, and
preferably a positive number of no greater than 3.

"y in Formula (4) is 0 or a positive number of no greater than 6, and
preferably 0 or a positive number of no greater than 5.5.

z in Formula (4) is 0 or a positive number of no greater than 8, preferably 0
or a positive number of no greater than 4, and more preferably 0. |
[0037]

That is, the yitrium compound is preferably a compound represented by
Formula (5) below.

Y20x(OH)y nH0 (5)

In Formula (5), x and y are 0 or positive numbers, 2x+y =6, andnis 0 or
a positive number.
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which do not contain nitrate ion, are preferable. [0039] In the present
invention, any starting material for obtaining the yttrium compound may
[0039]3 used as long as one represented by Formula (4) and having
anion-exchangeability is obtained. For example, in the present invention
theSyitrdiliie corapuries wibihbeytivtamecbinyraaijustiing tire gmesend sohatidion include
of ﬁtrium nitrate so that it is basic, thus forming a precipitate, drying this

Y2025 @ldas Qe . 1t Yaby i d e e BbtainePafNOelsilizing O3, Y2(CH)e,
i ide using~aifi id, and jegting this to t 5 tione
Yz(%&?ﬂgﬁé’ [0046 2@@? ’comYégljUn?(@ﬁ%&@g?ésentzi@gﬁifgnyﬁﬁgy be 20(OH).,
Y20 @HYIRIDY, fOrYSERDPIR (NN 309NN FBINONIat;05(OH),.
so that it is basic, thus forming a precipitate, drying this, and then heating
Y20i(OE BR theaawt i¥2Oreffaply, @ d .5 10 1.3 Y (@& prelerad idh 8¥eQA(OH)., etc.,
_and yet more preferably pH 8.5 to 10. The water temperature during this
which 3Nt GOPIRIBrRHKAIEC8 .68, AFRIY BRIRrably 10C to 60C, and yet

[003@5)@ preferably 15C to 40C. Preferred examples of a substance for
adjusting the pH include an alkali metal hydroxide, an alkali metal

carpengie, prealiall Melahfyerogrly Carthandle rmEtE9aiafciN@Rtaining the yttrium
compound that generates ammonia upon heating (e.g. urea,

comhexandetyic betetizeoires déany Rlseciealiapetd énrdidraifipsodilan(éj and having
potassium. Mare preferred examples of the substance for adjusting the pH

aniopgxGhananaRY nésa%BYﬁHlﬁHTq tﬁa&rgéﬁ‘é’r%@kean‘ﬁnéh% RpBRSathgention the
yttrié&ﬁ%c&ﬁ%?ou éamgﬂ‘ﬂgngfﬁgﬁé{g%?ﬂ?gg%%ﬁ %@%Y&RG'QHLQOQQRBHBH of yttrium

e present invention may a for'example,
nitrsAgjeStN Al #5beeis, 3lus I8 el Y it rRitarse thebitig BesicatiiUthen heating it.

forming a precipitate, thermally aging this, subsequently drying it, and
it mariang e sdia b tainednbyssplefilisingediny e opisiatuséngmiigc acid, and
SUblE S b A AP Y TR b 15 SHDE Hiore preferaby 130C to
[OO@OC’ and yet more preferably 150C to 200C.

The yttrium compound in the present invention may be obtained by, for
exampie, adjusting an aqueous solution of ytirium nitrate so that it is basic, thus
forming a precipitate, drying this, and then heating it. The pH thereof is
preferably pH 7.5 to 13, more preferabiy pH 8 to 11, and yet more preferably pH
8.5to 10. The water temperature during this treatment is preferably 1°C to 80°C,
more preferably 10°C to 60°C, and yet more preferably 15°C to 40°C. Preferred
examples of a substance for adjusting the pH include an alkaii metal hydroxide, an
alkali metal carbonate, an alkali metal hydrogen carbonate, ammonia, and a
compound that generates ammonia  upon heating (e.q. urea,
hexamethylenetetramine, eic.). The alkali metal is preferably sodium or
potassium. More preferred examples of the substance for adjusting the pH
include ammonia and a compound that generates ammonia upon heating (e.g.
urea, hexamethylenetetramine, etc.).

[0041]
The yttrium compound in the present invention may also be obtained by,
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A preferred heating time for the thermal aging treatment depends on the
heating temperature. The higher the temperature, the shorter the heating

for ethilﬁﬁwpi’é‘,déhij%gﬁﬁﬁr%w B@I@W%&ﬁ@r{‘%{r?{ﬂ%ﬁ RIRfarRPYLLR 4B s basic,

ours, and yet more preferably 15 to 30 hours. 10042] Drying may be

thuscéstiedraut at poegigdateerdtugencally negimt ithis dryingseyeaniialdisying it, and
any treatment may be carried out as long as excess moisture can be

carryEiRdHabaptHdseabmast Fofaxeghpreethbemrling temparatiesiianthe thermal
._present inventign is preferably,80C to 250C, and morepreferably 110C, to .
29I B ESHIIE Ay NG TAR0 b 231 1E ol ARG SIS timel 24 hERARP ke heating

tempFeaubifRseiaEaalsIhas tre e mperaiure iy S o (il the tReISIEs8°C, and yet
removed, and it is subsequently raised to the heating temperature. [0043]
mord pesfgniabiycddpPtrid iBGHBedresent invention may be obtained by drying

the precipitate and then heating it. A preferred heating temperature
depRriRFEERT ek h@ﬁﬁtﬁ’@tﬁh‘%‘?ﬁé‘ﬁ éﬁ'@rﬁﬂ@[%@’ k%!ﬁ\@gtf@rﬁﬁ‘@%?&r@%ends on the
referably 150C to 00 ore,preferably 180C t0,900C, and yet more ,. .
neafh G IENCIA0ET, obiE OBt RS 1 (s skl T Reting time,

andtﬁeﬁgrg@hté#gng%%mmﬁmamq’zqmﬁ@t%ré%amsbmo to 48 hours, and

temperature, the shorter the heating time, and it is generally preferably 1
yet o2 poaferabdyelirdteGblydirs 48 hours, and yet more preferably 3 to
30 hours. [0044] The yttrium compound in the present invention, which is
[004dtained as above, may be ground according to an intended application

S0 %rﬁﬁ@tj’rﬁeﬁédggrggrr?‘gdpgﬂitcg Sé%g)'m[({%ﬁ%%gastt@%%}ebijzﬁeogtglﬂ:?d)i/n a drying

inorga Ion scavenger In resent | 10N 1s no partlcul

oveHimitgthustheravasaeraltist§izsiz aratesbin A8loy 1808k moisture can

more preferably 0.05 to 3 pm. It is preferable for the particle size to be

be GOloned0porsitive paaiziedale nofaygmuatepiegether dndrwhéampdeature in the
to a
present invention is preferably 80°C to 250°C, and more preferably 110°C to

200°C. This drying may be carried out at the same time as heating. In this case,
it is preferable that the temperature is set low until the moisture is removed, and it
is subsequently raised to the heating temperature.

[0043]

The yttrium compound in the present invention may be obtained by drying
the precipitate and then heating it. A preferred heating temperature depends on
the heating time. For example, the heating temperature is preferably 150°C to
1,000°C, more preferably 180°C to 800°C, and yet more preferably 200°C to
850°C.

A preferred heating time in this heating treatment depends on the heating
temperature. The higher the temperature, the shorter the heating time, and it is

generally preferably 1 to 72 hours, more preferably 2 to 48 hours, and yet more
preferably 3 to 30 hours.
[0044]

The yitrium compound in the present invention, which is obtained as above,
may be ground according to an intended application so as to have a desired
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resin the physical properties are not impaired. [0046] Zirconium oxide
hydrate Zirconium oxide hydrate (hereinafter, also called 'hydrated

partiék@%@m oxide") may be crystalline or noncrystalline, and it is a
compound synonymous with zirconium oxyhydroxide, zirconium
[004BYydroxide, hydrous zirconium oxide, and zirconium oxide hydrate.
Examples of the hydrated zirconium oxide include Zr(OH)4,
Zro(O81)pathole, airg zeb2the 2o ongrMmGdeatiateirioniraneas af the the present

oo R R T T DR ey 0.0
to 18N, 2 AYBIREOERETF ARG Bydfated ZRConitie e HIRE §85iKBS article size

obtained by hydrolyzing a zirconium-containing aqueous solution such as
to baa Qitrbmumrdqxychinddepagtieln s dolndmybihegatertogath agueduyiadatkdded to a
_solution. [0047] Zirconium oxide The zirconium oxide may be either
resinApgapmesiraisiensrifsea rinAt drraiGhigh ion-exchangeability to be
(004 hibited it is preferably noncrystalline. As the zirconium oxide in the
present invention, a commercial product may be used as itis, or an

ZircRINAN R demedrayecalcining the above-mentioned hydrated zirconium
oxide may be used. A preferred calcination temperature when obtaining

nonZiystalimen zirciolgumyakideeby icale@madtte yldmtedz#dornydrakie zirconium -
_ 15 150C to 350C.ﬁ50_048] Amount of ionic impurities leaching out 19 The )
oxidgg g PauRBtE iR HRR Alen@BE B HH es e dnl dh foPUBRRMd By onymous with

.__lonic im%urip]es thatéeach out from thﬁ Séﬂfate ion %caver&%er into water. In .
zirconidm . '0xX .%dro ide, ~zirconiu romdle yc“go ) z:rcr[:n Ui oxide, and
ese ionic irnpurities, examples of anfons incltde sulfaté™ion, nitraté ion,

zirc@ARANiGEe Iy e xapRigmpicationstineludripelidnPBMEm oxide include
magnesium ion. Method for measuring amount of ionic impurities leaching

Zr(dy 5retn@iO Mprgdhi©O s afadedod sodvglger into pure water: a sealable
polytetrafluoroethylene . . _ ) . .

The hydrated zirconium oxide in the present invention is a known
compound, and the production process therefor is not particularly limited. As a
preferred production process, there is a wet process, and the hydrated zirconium
oxide may easily be obtained by hydrolyzing a zirconium-containing aqueocus

solution such as a zirconium oxychloride aqueous solution with water or an

aqueous alkali solution.
[0047]

Zirconium oxide

The zirconium oxide may be either crystaliine or noncrystailline, but in
order for high ion-exchangeability to be exhibited it is preferably noncrystalline.
As the zirconium oxide in the present invention, a commercial product may be
used as it is, or an anhydride formed by calcining the above-mentioned hydrated
zirconium oxide may be used.

A preferred calcination temperature when obtaining noncrystaliine

zirconium oxide by calcining the hydrated zirconium oxide is 150°C to 350°C.

[0048]
Amount of ionic impurities leaching out
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pressure-resistant container is charged with 5 g of a sample (inorganic
sulfate ion scavenger) and 50 mL of pure water, sealed, and treated at

12 fgriggfﬁ%lﬁ?? sﬁifr%ﬁQQBH”QcH?J%ﬁg&FiSWﬁé” H%iﬂg/gntion.contains little
membrane filter having a pore size of 0.1 pm, the sulfate 1on, nitrate ion,

ioni@ngshiiisle ipatcencsnatonsnntine Siikice o6 veassrrkbyntnwater.  In these
chromatography, and the sodium ion and magnesium ion concentrations
ionigigpedtiesdaaropesniysivniepadinctedpysThateuiarnf aifrate ion, and chloride
surement valyes |s multiplied by ten, and this nymerical value is

10N, A X BB RIRS P SBISORR HAS LIPS ARG LRSS Ror
ion ﬁﬁéﬂﬁ'&t%ﬁﬂ%&&ertﬁé’ SSSAD SPESHRSGRNAIESS fgg%Wﬁx#jo'&ut from an

chromatography analysis conditions Measurement equipment: mode

inorPanddouifatelfaci weahvianDED MEX pRepavaitag ecobuniabonPadistafBCroethyiene
(manufactured by DIONEX) Guard column: lonPacAG4A-SC

pregpitAurasistaniyaviaineK)s harged svitiv a2t e Fam e (NergoE sulfate ion
agueous solutian Flow rate: 1.5 mL/min Suppresspr: ASRS-I (r

Soa A8 S AR T A, WAL SRALEEn St RRLR 2h [P i 20 hours.

Afte?RDSIAEHREL ARSI ¢ARAIEANFs 15 £ ISP SIS FIIRICRRYIREHYR re size of
ion and magnesium ion concentrations were measured by an analyfical

0.1 methdeersatiened dmee nvitiatd Sda 0 hba 2080049l cdrespresafions in the filtrate

invention, the amount of ionic impurities leaching out from the inorganic _ _
are JnpasURG QW RGeS eRRaiaaT 8PtHe AREuHIS BFeRUBhIoDoaNdaBIRgASSIUM fon

aboye.. The amount of ionic impurifies, is na greater than 500 ppm,
con AR Ro A e A SOOI B S TSl RS Bte g Sum of all
me2ELPEMe WRhaNLBE AMPWN Ofi inisyMEBHNasEEReHS PR} BBMVATNS: is defined as
reliability of an electronic material employing same cannot be maintained.
the larthoe. pteskittnnyamgian;ties Igvywen Jimit for the amount of ionic impurities

leaching out from the inorganic sulfate ion scavenger is not particularl o
limitdqralysis  conditions  for ion chromafography and ICP emission

spectroscopy are as follows.
lon chromatography analysis conditions
Measurement equipment: model DX-300 manufactured by DIONEX
Separating column: lonPac AS4A-SC (manufactured by DIONEX)
Guard column: lonPac AG4A-SC (manufactured.by DIONEX)
Eluent: 1.8 mM Na.CO0y/1.7 mM NaHCO; agueous solution
Flow rate: 1.5 mL/min
Suppressor: ASRS-I (recycle mode)
Sulfate ion, nitrate ion, and chioride ion were measured under the
above-mentioned analysis conditions.
ICP emission spectroscopy
Sodium ion and magnesium ion concentrations were measured by an
analytical method in accordance with JIS K 0116-2003. |
[0049]
In the present invention, the amount of ionic impurities leaching out from

the inorganic sulfate ion scavenger is the sum of the amounis of the ions
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and is O ppm or above. [0050] Amount of sulfate ion leaching out In the
present invention, the amount of sulfate ion leaching out is the amount of

meagiatedppieachimgeurfrenntherinerganimpiliai nsseryeeatenteh AHIS 00 ppm,
water. Method for measuring amount of sulfate ion leaching out from an
prefarmhganie sigrterithascd dshpernnlimwadarefeetdyleo greater than 50 ppm.

eSSy

BTN B SRR ROy o o
elecfBAIBAABHAALRRL AR IAne000NS: HUSheRmtingelyis solution is

filtered using a membra ter having a pore size of 0.1 pm, and the

sulfateheneneartiiatiem tib thetfilrateds maasufed tygammount of ionic impurities
chromatography, and the numerical value obtained by multiplying by 10is
leachjsghedtasane Sifratreohtfatohqppaes Yemngarfoldategrapryasiarly limited,

d caﬁled out by the above-mentioned method. [0051] In the present
and [jve YR, MPMBTNt of sulfate ion leaching out from the inorganic

[OOSQ?Ifate ion scavenger into pure water is no greater than 30 ppm,
preferably no greater than 10 ppm, and more preferably no greater than 5
AmoppmofWhifatdecameraahiigdiste ion exceeds 30 ppm, the reliability of an
electronic material employing same cannot be maintained. Furthermore,
the lIBviBelipieRe MeRYesliarof Sifatmen Rbeifpdiatdden teaching out is the

inorganic sulfate ion scavenger intp pure water is not.particularly limited .
amol i B ER o b RECIO08T o1 BT AR SR fgavenger into
pureD\F@él%m inyention, the sulfate ion_ exchange.capacity 5 measurgd using

sulfuric acid. Method for measuring sulfate ion exchange capacity of an

inorgai o g iilatenmassoavg rge s npaf etbifiieeibntiteasitihgroed fvitin lag inorganic

of a sample (inorganic sulfate ion scavenger) and 50 mL of 0.05 mol/L
sulfaigncionracRegRs into pure water: a sealable polytetrafluoroethylene
pressure-resistant container is charged with 5 g of a sample (inorganic suifate ion
scavenger) and 50 mL of pure water, sealed, and treated at 125°C for 20 hours.
After cooling, this solution is filtered using a membrane filter having a pore size of
0.1 uym, and the sulfate ion concentration of the filirate is measured by ion

chromatography, and the numerical value obtained by multiplying by 10 is defined

as the sulfate ion concentration (ppm). lon chromatography is carried out by the

above-mentioned method.

[0051]

In the present invention, the amount of sulfate ion leaching out from the
inorganic sulfate ion scavenger into pure water is no greater than 30 ppm,
preferably no greater than 10 ppm, and more ‘preferably no greater than 5 ppm.
When the amount of sulfate ion exceeds 30 ppm, the reliability of an electronic
material employing same cannot be maintained.

| Furthermore, the IoWer fimit for the amount of sulfate ion leaching out from

the inorganic sulfate ion scavenger into pure water is not particularly limited, and
is O ppm or above.

[0052]
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acid aqueous solution, hermetically sealed, and shaken at 40C for 24
hours. Subsequently, this solution is filtered using a membrane filter

Sul ?é’i%ae%ﬁa%ﬁ%oéagﬁbﬂ , and the sulfate ion concentration of this

llitrate is measu y'ion chromatography. The sulfate ion exchange

capaqitthengaia ket thevernen)ichaukafrden s6AVERERAIYASIIPURAY is measured
-from the above measurement value and a value obtained by carrying out
usinge vdmemaeidurement procedure for sulfate ion concentration without

putting jna s le. [0053] The sulfate ion exchange capacity of the i _
inor%%%ﬁlg{’]ép i és%%%ﬂ@e?iﬂ#i‘ﬁ@ pRILeRIFREARESH fEpRgEiay An inorganic
st e pref S q/ r
Su”ﬁ%%fé%ﬁly at éggs O.'8§1 q%?al I\/f{oﬂgok\?/grﬁt%g!éa%teg ?ﬁ%ﬁé@%? ar%oal;lta sample

(inoef thednoidianie Rnfaiedosrmgareaaer Booraierably. 08 areaterctheAftation sulfuric
meqg/g, more preferably no greater than 8 meqg/g, and yet more preferably

acih@greestdl Biprglie s ireityaseatadhasdiskabareahdfje for 24 hours.
capacity to he in this range since the reliability of an electronic material )
SULSHREHY S S AR D0 MABIABRoITaidTaYeda pore size of

0.1 Cﬂﬂ{?i%%ir}ﬁ'é%&ﬁ&é“lfﬂ@é%’h%&ﬂ‘f%@&ﬁ'%I‘hﬂwﬁ’ée LIVe0UaR DG red by ion

amount of sulfate radical contained in the inorganic sulfate 1on scavenger

chrisiheogragnirativhefsulfate inncentaingtys thapusitganissyiigtaoPihe inorganic
scavenger. Method for measuring amount of sulfate radical contained in
sulfgteiniomn e vanees isn detaengwadafremn. the oibaxenplegpwigarsiot value and a

val g sl L TAT0 U i SAPAR O BPHESNER P IEPRELEE A Sulfate o

con RPABAMARBIAPEN AN e L4iRiF 22 radical content (ppm) is

determined. lon chromatography is carried out by the above-mentioned
[00&Hthod. [0055] The concentration of sulfate radical contained in the
inorganic sulfate ion scavenger in the present invention is preferably no

greatdtersfRiG0 pENChrneerarasbly Ab hredtargriia Dotatpienaeavenger of
theyperte@grr}et ﬁwr\%enr |8|r¥ 20 reef%E'eairb yagt least 0.5 meq/g, more preferably at jeast 0.7

meq/g, and yet more preferably at least 0.8 meqg/g. Moreover, the sulfate ion
exchange amount of the inorganic sulfate ion scavenger is preferably no greater
than 10 meg/g, more preferably no greater than 8 meqg/g, and yet more preferably
no greater than 6 meq/g. It is preferable for the sulfate ion exchange capacity to

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 sulfate radical contained in the
inorganic sulfate ion scavenger is the concentration of sulfate ion contained in the
inorganic sulfate ion scavenger.

Method for measuring amount of suifate radical contained in an inorganic
sulfate ion scavenger: after 0.5 g of a sample (inorganic sulfate ion scavenger) is
dissolved in 5 mL of 35% nitric acid by boiling, it is neutralized, the sulfate ion

concentration of this solution is measured by ion chromatography, and the suifate
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500 ppm. It is preferable for the sulfate radical content to be in this range
since the reliability of an electronic material can be maintained. The lower

radiddNEEN G gg’é]ﬁﬂnFéawé}fﬁH%'c ?@%;%Fg@%ﬁg%ggoggéﬁied out by the

- sulfate 1on scavenger is not particula ove.
abovi@9hehideetdaalstbaductivity The electrical conductivity of a supernatant
from the inorganic sulfate ion scavenger of the present invention is

[005Bleferably no greater than 200 pS/cm, more preferably no greater than

15Q pS/ d,yet. bl ter th 00 pS/cm. The , .
o T RAATE 1B BLI 0 oL TR R S BRSO BRI sulfate fon

scaviBREANI BWHAJIOBRCAVRIINES 518 t@?@%‘ﬁ%')ﬁ&@@%@%‘ér@ @,%/ﬁﬁ‘Ppm, more
or above. It is preferable for the electrical conductivity of the supernatan

preféodigynacgrpaterahah 2001 pBionppincedhd retabiity of prefdestignico greater than
material employing same can be maintained. Method for measuring

500 pratricdf derifedavap st Sebthratatiateg afigalicaniant tulkadnothis range since
is placed in 50 g of ter, treated at 125C fqr 20 hours,.

the (algililen! ARl liRBiRCE Al oot e SUpLiAant EoRNE A or the

concEWh ABIPISFIUGIRY UGt VY RRaTRE AR N ABRYRATY. WHRIBIRHE Kravenger is

the inorganic sulfate ion scavenger of the present invention, ionic
not pagiciiestaritrmicatentel anEN0 pprabilresamount of sulfate ion
leaching out is no greater than 30 ppm, the content of sulfate radical is
[005Fdeferably no greater than 3,000 ppm, the sulfate ion exchange capacity is
El rlefe[ablxé).Stto. 0 meq/g, and the electrical conductivity of the
© [IB% FaaRtiety ypreferably no greater than 200 pS/cm. [0058] Inorganic

SCavRRING SRIBAPHAR IR AGRO €A S MHBrHERATIRR IRCIABNIK YR sulfate ion

ion scavenger of the present invention in combination with an inorganic
scavatperextiangestbat pevientiande iprsfavebbyngsgteataonHant®H0 uS/cm, more

prefglr%rggnig:osglggta%éornﬁs}%%vqln erposflcm, and yet more preferably no greater than
100 uS/em. The lower limit for the electrical conductivity of the supernatant from
the inorganic sulfate ion scavenger is not particularly limited, and is 0 pS/cm or
above.

It is preferable for the electrical conductivity of the supernatant to be no
greater than 200 puS/cm since the reliability of an electronic material employing
same can be maintained.

Method for measuring electrical conductivity of supernatant. 5 g of an
inorganic sulfate ion scavenger is placed in 50 g of pure water, treated at 125°C
for 20 hours, and filtered, and the electrical conductivity of the supernatant is
measured using an electrical conductivity meter.

[0057]

in summary, with regard to the inorganic sulfate ion 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 suifate radical is
preferably no greater than 3,000 ppm, the sulfate ion exchange capacity is

preferably 0.5 to 10 meaqg/g, and the eiectrical conductivity of the supernatant is.
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the present invention can be enhanced, and an effect in scavenging
cationic ions can also be increased. In the present invention, the

prefdIAKIANG FRNBYIRYa ROIORPEIEAMS a mixture of at least the inorganic
sulfate ion scavenger of the present invention and an inorganic cation

[005&fchanger. In the present invention, with regard to the inorganic cation

exchanger, any inorganic substance having cation-exchangeability' may
InorganiectFa¥ AN 98N PeAIfance of the inorganic sulfate ion

scayengeL s o PAIAL 12 ngianic SeaxeRaaLomBRIER R HEGr of the

present invention, the mixing rafio e Inorganic s e’ion scavenge

prestifl thevaRianic satiimexshanacr yathot RArtIHAAEA NBItRGtIH exchanger, the
example, relative to 100 parts by weight of the inorganic sulfate ion

perfetaameintse meegangcatifatexaharyeitiss prefegablic rmufietsteothasavenger of
400 parts by weight, and more preferably no greater than 100 partsby . . .

the prsgRtiRVaRBrdambS SNRaBeed pand RMRIgH MhacausRaing cationic ions

can pEﬁ}g%raBQ %I:er%%[s %part&b){h\%eégpé.sléﬁp[g{leergg&tortﬂbe S Eﬁ‘gosoéavenging
the inorganic sulfate 1on scavenger and the inorganic'cation exchianger to

comRR #1tibA apoyenmaniiened eNESSINEReORASI LAY NBaNRRdN 8PAYCRYEEger of the
sulfate ion is obtained. Addition of the inorganic sulfate ion scavenger of

preshotpregantdvemiba andotiga orgatipcakoharginger may be carried
out individually when preparing an electronic component-sealing resin

comPoldifioRl AR EY RS FFARIREtP HEdUGRIBNIFISHIOR Kb anger. any
inortfalt?e SABRRIRACRAAN ARGPTRAAROABIMG nfAG BYIRE B'dkhg as the

)on scavenger and ganic cation exchanger are m vance.

perfigitpiigterablents ke sgasince diR effrot hesmeimasy he Rthedpexfubited.
[0059] 24 In the present invention, specific examples of the inorganic .
catidh ErxehHyasnidudeayeraiey ogdeposiigentalalbat peaapnt invention, the

i L SRS R R AIOREAS i caron

excHSRYd SR RACRLMSIR RRRtRNeSeRIERARIR] RYIH{RRIUB 100 parts by weight
phosSphate, tin phosphate, cerium phosphate, and zirconium phosphate,

of teslitesyripafic asilfatelylioic agdyemgstic dbel, amorganic cation exchanger is

preferably no greater than 400 parts by weight, and more preferably no greater

than 100 parts by weight. it is also preferably at least 10 parts by weight, and

more preferably at least 20 parts by weight.

ft is preferable for the mixing ratio of the inorganic éutfate ion scavenger
and the inorganic cation exchanger to be in the above-mentioned range since
good performance in scavenging sulfate ion is obtained.

Addition of the inorganic sulfate ion scavenger of the present invention and
the inorganic cation exchanger may be carried out individually when preparing an
electronic component-sealing resin composition, or they may be uniformly mixed
in advance. |t is preferable to use an inorganic scavenging composition in which

the 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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clay minerals, and antimonic acid (antimony pentaoxide hydrate),
zirconium phosphate, and titanium phosphate are preferable. [0060]

Eleatranis coragengntesting nesisnammposidnaplasegdrditea iesiganic cation
used in an electronic component-sealing resin composition comprising

exchangriorieliedsuifaysigiatavxides opth@inbridanalanlangia), represented by
. compositign of the present invention,.it may be either, a thermosettin .

antinfGit K B IR PR A R A S RIA R PHa, (eI pentaoxide

hydrat25atuaied RRMERICTIEHN. ATAMBRRYI IR 2 ReunaplastiefefiiBlent metal

such as polyethylene, polystyren€, vinyl chloride, or polypropylene, and a
phosiiiestessatiing sesiets by ¢fenalan Abdwpthemdsetinggphitesedrinthehosphate,
electronic component-sealing resin composition of the present invention,

and gipetone RAsbhateeFogiitesin taapieracisie Mol Raiemsig réymastic acid, and
ticularly preferable. [00611 Th ' d without o

ooy R a4 SRy TR R e e, zrconium

phosPRAaESARNEIER YRE SRBGH S d A lTiedersdpng as it has at least two

epoxy groups per molecule and is curable, and any resin used as a
[0060]olding material, such as a phenolnovolac type epoxy resin, a bisphenol

A type epoxy resin, or an alicyclic epoxy resin, may be used.
EleckgniernpiBomestHeLRIIBANRRE SRMRIASHiIRTesistance of the

oo Eh RS0t 1o o Mot hedie B g B eLn oo o SR crging resin
comPYerabFabls-HINIRG CAECHL 8F ion Rreaifrdhanid PALaRBhdée shlatde inorganic

- Ion content in the epoOxy resin is preferably no greater than 7 ppm, and

scavepgeny eferaplysiiogr et én éhareSepinn2dMiethpd tmapnésseitheg claldhdemosetting
ion content: the chloride ion content in an epoxy resin may be measured

resimpyARdAty @ ahealsifeatiting 50 JBfiuré MBI RsgYinan unsaturated
v B GB E HAS O RBE HE SILIPRcpetnyione

measuring the e slperna

polyigrdNemapgirrimeetaeT hehysEpzag iearing c@nignt iz tReerebidg resin is
resin is preferably no

preferable. As the thermosetting resin used in the electronic component-sealing

resin composition of the present invention, a phenolic resin or an epoxy resin is

preferable, and an epoxy resin is particularly preferable.

[0061]

The epoxy resin may be used without limitation as long as it is used as an
electronic component-sealing resin. For example, the typé thereof is not limited
as long as it has at least two epoxy groups per molecule and is curable, and any
resin uséd as a molding material, such as a phenol-novolac type epoxy resin, a
bisphenol A type epoxy resin, or an alicyclic epoxy resin, may be used.
Furthermore, in order to enhance the moisture resistance of the composition of the
present invention, it is preferable to use, as the epoxy resin, one having a chioride
ion content of no greater than 10 ppm and a hydrolyzable chlorine content of no
greater than 1,000 ppm.

The chioride ion content in the epoxy resin is preferably no greater than 7
ppm, and more preferably no greater than 5 ppm.
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greater than 500 ppm, and more preferably no greater than 100 ppm.
Measurement of hydrolyzable chlorine content in epoxy resin: the content

May L& HaARH GH Y ENEHAHERA IGP BRI A8 Bk RIdNIN dntent in an

agueous solution to 2.5 g of the ground material, and carrying out an
epoxxirasinmtmatieent ahslisd foy 2frinalirgirnacealédstite inddiredl&6.0 g of pure
(registered trademark) container, etc., cooling it, and then measuring the )
wates| fantent &F tAE S0peTRRE byBHE URtorRaIYABNY U@ (608D gld extraction
trealia Rt or JY Hs dFr'%S:, péf)f&ri%%']eiiora‘%% eéﬁ%tac’%%ggm eSS ntent of the
epoxy resin‘tcomposition to comprise a curing agent an curihg

sup 8AFSISTRIG fsnild BHRsRFapH{sac#n the present invention, any
substance inown as a curing agent for an epoxy resin composition may
be uEkd, ayd igteatdd spreicfic e xaniesttherdbiineluoeyamesdinl is preferably no
anhydride, an amine type curing agent, and a novolac té%aﬂcuring agent.

gregigriBanmipRBIe s TR iRTREEHENM MIERRIH, BiapstBianee-
KNOWIL B2 ST ARRVARLN JARR0 ERAX Assé%ﬁ?%R?ﬁ'téO”oT§¥ebs%n: the content
used, and preferred speci |c¥1xamples tﬁereof Include amine type,

mayPBesPRAUYSYRDRRFinmkgZeIe e Acsricrairind P53 §hst /e EH aqueous

component-sealing resin composition of the present invention may

solutompiis2. anetdesgnoa nd mpahedi# lkrowincas ryirgadidbdnieatraotiing reatment at
resin. Examples of this component include an inorganic filler, a flame

125, G50040 D eHiBIRPaRRATE: SRRy AtaiiRn, {esisiarrdaiadamaek) container,
etc re'ceé‘z?ﬁn(ﬁgg,m H%’Qﬁ%%‘%@ﬂ;ﬁﬂ?gﬁ%ﬁ?%ﬁSﬁtc‘&‘?‘%ﬁg%l@%ﬁjﬁ&%nt by ion

‘to a moldin epoxy resin. ecific examples o rganic
chrdiiestibghagmgrstiglline silica powder, quartz glass powder, fused silica
powder, alumina powder, and talc, and among them crystalline silica
[00®3lvder, quartz glass powder, and fused silica powder are preferable
sincrir&t)he are inexpensive. Examples of the flame rftar nt include
ny

antirf Bﬁdepé ABGenUEHEIRy reldin, HagRESIER? HGdrdRbe, the electronic
conSYREMTL BYSrIde B (P HASRBRIES SYRB S ATPOYRD Y § curing agent and a

curing accelerator.

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

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

[0063]

The electronic component-sealing resin composition of the present
invention may comprise as necessary a component known as one added to a
molding resin. Examples of this component inciude an inorganic filler, a flame
retardant, a coupling agent for an inorganic filler, a colorant, and a mold release

agent. All of these components are known as components added to a molding
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phosphoric acid ester type compound, examples of the coupling agent
include silane types and titanium types, and examples of the mold

epoxieleasn. agphefaghides pexier Binaplas alirhatia prgalie i aiRElee crystaliine

_ fatty alcohol. [0064] The electronic component-sealing resin composition
silicacpedsinginertihglgasiosulties, itisschedierpomttdeinatgariita powder, and talc,
scavenging composition of the present invention exhibits its effect

and BRRSAY BHECHTLY (DReRiSe BRYSEH 1 UeRPlaRDAANAE bratg dused silica
powdEaRe olBRbianta SRRIONAEOTAY HESEEINAVEST EOTRBRIOTA! the flame

various types of additives contal rein readily release” sulfate ion

retardhan axposed tahighdepperides, thuheatvgsgahairebaility tesin, magnesium
deteriorate. With respect to an electronic component-sealing resin

hydregitiposiiirmiorivhidly e xideperatureds phoGEdigRetyRsl sampeand, and a

150C. or higher, the inorganic sulfate ion scav nic

the i |
PhosRRER It D IR oP AT PREn SRR SaClo Life R MB0BEEN include

siian\é’@ﬁ@gaéﬂdot%ﬁl?x‘ftﬁalgsgqéﬂ%o@iﬁﬁﬁlﬂﬁ%fqﬁié‘ ﬁ?&@%ifg)ég.@gagent include

which the inorganic sulfdate 1on scavenger ‘or the inorganic scavengin

wax@9pokitien0f Hipprese pdrEmiemis addgt.dhedpeipbabsulfate ion
leaching out into pure water from a resin obtained by curing the
[0064dmposition is 50 ppm or above but no greater than 5,000 ppm, and more

preirably 0 ppm.or above but no greater than 1,000 ppm. |
i

, It i -
prefer&bl ot RS RANBECHTRG buf %ttil’f@at‘éPEHBHs'”g the

inorga?@ QB%?@—P‘?Sﬁhgc%VQHBEQf,é?O{ﬁénéﬁ%?%?ﬂggi\ggﬁgﬁrcﬂfmp.ositéon of the

inorganic scavenging composition that needs to ppropriate

presand thegitysicabpriangrties effevtelecticnia cynpfmsahicgalint Ara iI80xposed to a
adversely affected. 27 A method for measuring the amount of sulfate ion

high|dgempey dur mviivER0 fla@hdsoger-a clibéd issiah Seeteipareawvarenent-sealing
ir%reat}aqegci)tsﬁﬁolr%sc for 20 hours, thep %@%ngémeasﬁn% amount Ofd'l |

resin frReR eacr%gvg[ﬂoiﬁo e%u%e Hh , 2naIRLH e N readily reiease

sulfaRSABH TR VaklsdRe 40t MeagHreBatbiif c2meYEt 05 SUlRLe 1AB Meliability to
the supernatant is carried out by ion chromatography. [0066]

deteriorate. With respect to an electronic component-sealing resin composition

for which the temperature 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 effectively.

[0065]

With regard to the electronic component-sealing resin composition to
which the inorganic sulfate ion scavenger or the inorganic scavenging
composition of the present invention is added, the amount of sulfate ion leaching
out into pure water from a resin obtained by curing the composition is 50 ppm or
above but no greater than 5,000 ppm, and more preferably 80 ppm or above but
no greater than 1,000 ppm. It is preferable for the amount of sulfate ion leaching
out to be no greater than 5,000 ppm since the amount of inorganic sulfate ion
scavenger ofr inorganic scavenging composition that needs to be added is

appropriate and the physical properties of an electronic component sealant are

not adversely affected.
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An eIectrOnic_-component-sealing resin composition to which the inorganic

sulfate ion scavenger or the inorganic scavenging composition of the

present i{hventjron is.added. is cured, and the a ougt fsulfa}e ion
%]me d (f a

? of measurm% & amouni o .Slf( e 10 efaching out involves
leaching out into pure” water fromthe cured résin kKneaded material |

plachigfsrghly aaareaeeHianP8PRNdf P\gre W&f@lﬁ?‘w&éﬁgﬁaﬁrﬁbg!ﬁ‘@@or 20 hours,
ppm, and yet more preferably no greater than 25 ppm. The lower limit for

thenth&lianiognt ohealfatangn kechamounis ndt patfadelaigrinigedhitig Oout into the
m or above, and the amount of sulfate ion leaching out is preferably 0.1

pp the.
SUPHERAIBNLIANE. THHEPIMAG i JaARUIIRmERh @arehyel Br tdgasyGment of the
amoRR 6P gEaEOIBAOR NS YBe s IO YSIHAINRY B sedRAsticuiBtYapny.

y

effectively in an “electronic component-sealing resin composition
[008®ploying magnesium hydroxide as a flame retardant. Magnesium

hydroxide decomposes at high temperature and this endothermic reaction

allofp & trire nétacdanp effect todsdibghilsisad. cHoweRtiasirige which the inorganic

commercially available magnesium hydroxide contains sulfate jon, this

S“”%i_ﬂfdfﬁ‘io‘#@?@dﬁ%ﬂ{/ Iﬁ'é}c‘ﬁ‘iﬁg’Bﬂf%‘f‘%}?eﬁ%ﬁ;‘/?@&f?@oﬁBH&O&lﬁiﬂﬂuﬁﬂ the present
inveWHE is® d@H%@fI:‘?ﬁré'&q %.*}g%fjh%bﬁ'%ﬂﬁp esctﬁrl?é;fg ?Qrffpé)@@r“rn%'gu?into pure

semiconductor component causing a pro lem erefore, In ortler to

watecienan sdiaied o sae Re@derd  onurearnas wre Y BKdeGELERINtAIAN 50 ppm, .
the reliability, the inorganic sulfate ion scavenger or the inorganic

morecpreiegal y orapgraadardhme gleeenn iavehter i soitdbielgoaBly] Murgieater than
than the_above-mentioned é:om onents, a reac 'veéjl?uent, a scilve t
C.

25 BRBtropyAfnpIRG At fafc. Ry R ARE Lis SebRte1ampiee igg out is not
parﬁzsaﬁsw RESE Inelude Dty IBhemd ey c ?H@Erﬁ@%ﬂi‘%?ééﬁ?ﬁﬁi&f B8 ching out

8 solvent include methyl ethyl ketone, and specific examples of t
is pthberabpy dmippBingoagemdueclude an organically modified bentonite.
[0069] With regard to the mixing proportion of the inorganic sulfate ion
[Oo%zhvenger or the inorganic scavenging composition of the present

e, TSRSt O P DU NS SE PHE 1S AORBAE Neavenging
composition of the present invention may be used particularly effectively in an
electronic component-sealing resin composition employing magnesium hydroxide
as a flame retardant. Magnesium 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., thus affecting the reliability of an electronic component (e.g. a semiconductor
component) and causing a problem. Therefore, in order to scavenge sulfate ion
generated from magnesium hydroxide and maintain the reliability, the inorganic

sulfate ion scavenger or the inorganic scavenging composition of the present

invention is suitable.

[0068]
Other than the above-mentioned components, a reactive diluent, a solvent,

a thixotropy-imparting agent, etc. may be added. Specific examples of the

reactive diluent include butylphenyl giycidyl ether, specific examples of the
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component-sealing resin composition, and more preferably 1 to 5 parts by

weight. It is preferable for the mixing proportion to be at least 0.1 parts by
solvemeighhsinek: theneibyn effigstlin @alteneing emaovalpi stilfatedeaniies  of  the

also preferable for it to be no greater than 10 parts by weight since the
thixotepRyvineRstifg2idans Kifidena medapaisedhomisities duoit qobeo]
(006 he electronic component-sealing resin composition of the present

Avention can easily be obtained by mixing the above-mentioned starting

maﬁiﬂ?e@é?&f&?%rﬂ‘ﬁmﬂqh @nggiérﬂ%tﬁiB‘FQI@iﬁ%&éﬁm@%’Ifate ion scavenger

appropriately mixing each of ove-mentioned starting materials,
or thengashggriissnadersgima beaipdsittmbyf aHe eadsettt gmeeatpantialyis preferably
cured resin composition, cooling this to room temperature, then grinding it

0.1 18 I&Q)\{ﬂ?ﬁﬁ%ahg, &fﬁig%léﬁ_iﬁé'&g n@te?s@@ryple[U@YHyTN@iMbd?ﬁcthe electronic
o R R A T 5L g o i
It is BR¥EERhIBYRLAR, ﬁiﬁciﬁ%%@l:?&ﬁ%ct%owoﬁe@é&a@.?'E‘étfigaﬁy weight since

component. Furthermore, the inorganic sulfate ion scavenger or the
therenerganidffscairerging mrompositiwval tfespiéseniamventtas aisy alsefbeable for it to
used in a stabilizer, a corrosion inhibitor, etc. for a vinyl chloride, etc.

be nggreate7thandSrpasinfuseiant sinerdhsniemevpbabatlialmiantie sufficient

jtnor anic sulfate ion scayenger or the inorganic scavenging composition
and COROMICS are good

ot tha presen InVenton & added may be used in a support member such
[007@$ a lead frame, a wired tape carrier, a wiring board, a glass, or a silicon
wafer, one equipped with 29 elements such as active elements such as a

semibendel=otrojy adeanpst@Enbsdiatiagor@siyristomandifiassivef the present
elements such as a condenser, a resistor, or a coil. The electronic

inve g GRehEas T QALORTBY TR BIAHD BraBeNe MrHieRarstalspg materials
by a%gw ﬂg‘%ﬁtﬁv %Wdaig%%%ncérg%é/ggﬁfdé)?ar}% ﬁgcggn?%&riateiy mixing each of

component-sealihg epoxy resin com ontow ganic’sul gte
the dPd\REAMEATRINIIRAARORGAMS (RoRYR KRB SMBAHItOmMBltie Presaiated state by

invention is
a kneader to give a partially cured resin composition, cooling this to room
temperature, then grinding it by kKnown means, and tabietting as necessary.
[0071]

The inorganic sulfate ion scavenger or the inorganic scavenging
composition of the present invention may be used in various applications such as
sealing, covering, insulation, etc. of an electronic component or an electrical
component.

Furthermore, the inorganic sulfate ion scavenger or the inorganic
scavenging composition of the present invention may also be used in a stabilizer,
a corrosion inhibitor, etc. for a viny! chloride, etc. resin.

[0072]

A resin composition for an electronic component to which the inorganic
sulfate ion scavenger or the inorganic scavenging composition of the present
invention is added may be used in a 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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added is also used in the same manner. As a method for sealing an

element using the electronic component-sealing resin composition or the
eterfSHLONIE FOIPARENL:SEAlNG SROXY, 1RSI COMRRSiBN & 6 PLEREMY ransistor,

invention, a low pressure transter molding” method Is the most common,

diodeUt@NdNAGHRACAOKHAOTREEIPE, A SATBRIESSIEh ragldind methedrets.resistor, or a
may also be used. [0073) Application to wiring board A wiring board is

coil.produted dlefdraing acoinreshwitingeaibxgrateainizingmpesiidépmosdttitiie  present
properties of an epoxy reFTin etc., adhering a copper foil, etc. thereto, and

inverRiioh P2 RS BPeiERo BRI IR APFIIST FHALtRIB Ravel Ne electronic
co %R@%&{ﬂﬁ#‘g%ﬁ?%goﬁé%@na%%%&ﬂ%ﬁt{%n\gHﬁ:H) ﬂ?e'nﬂgg?%ﬁrﬁ: sulfate ion

ensity of the c ering of circuits, making an insulating lay

scat@inger, atahsudforgEaR0B SvePR) TEVEs e OyiBgaINg thfsinereesitt invention is
sulfate ion scavenger or the inorganic scavenging composition of the
addpebteal $ovoaBeNIWHed Famengarwmiting board. Furthermore, corrosion,

etc. of a wiring board can_be prevented by adding the inorganic sulfate _
ion veﬁgeﬂﬂﬁfﬁg%oré‘%\rﬂic Vafigin %onﬂ%&mof%ﬁrﬁesé%? electronic

com \S%’?éiﬂﬂs@af}mgwaﬁjﬂ%?ﬁﬁ&é%&WEI‘“%?%&&F&H% %%?Hé’é%‘%@é?ieganng epoxy

wiring board omprising the inorganic sulfate ion scavenger or

resimotganosttigan@ngicempesiten dhthenpieaenk inventioreeanreupRiesfer molding
the occurrence of defective products due to corrosion, etc. It is preferable

metioaddsoths 0e PaseByNesigf g iNRGaNE Jukatdneanseibedger epmpression
the inorggnic,scavenging compaosition of the present invention relative to
moldhg SRR gD

W2 [5'& B)cfiv\%'ﬁh ﬁdgst%ﬂtent of a wiring board or an

[Oofry:julating layer for a wiring board. It is more preferable to add 0.15 to 3.0
parts by weight, and it is yet 30 more preferable to add 0.2 to 2.0 parts by

Appiiegitntts piefegablteafar the amount of inorganic sulfate ion scavenger or
inorganic scavenging composition added to be in the above-mentioned

rang® RO PERAIIBr O HGREde BTpisang BaNteR yadagcurgtrate utilizing

the%gggﬁqgggt%%%e%iyc?perties of an epoxy resin, etc., adhering .a copper foil, etc.
thereto, and forming a circuit by etching, etc. However, in recent years there
have been problems with corrosion and poor insulation due to an increase in
density of the circuit, layering of circuits, making an insulating layer film thinner,
etc. Such corrosion can be prevented by adding the inorganic sulfate ion
scavenger or the inorganic scavenging composition of the present invention when
forming a wiring board. Furthermore, corrosion, etc. of a wiring board can be
prevented by adding the inorganic sulfate ion scavenger or the inorganic
scavenging composition of the present invention to 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 present invention can
suppress the occurrence of defective products due to corrosion, etec. 1t is
preferable 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 a wiring board or an insulating layer for a

wiring board. 1t is more preferable to add 0.15 to 3.0 parts by weight, and it is yet
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Electronic components, etc. are mounted on a substrate such as a wiring
board using an adhesive. By adding the inorganic sulfate ion scavenger or

mordhf RIEIABICS eAME TN ECONINEaIIaHYTMRE giesent invention to this
adhesive, the occurrence of detective products due to corrosion, etc. can

be Buppresséeratie thay inbmyamoauithtefiomsegasigesolfdie inorgatisvenger or
scaveré/%ing coné?osition of the present invention can therefore be used

INoragis, M ARMBARIH 089584 Dy Wittt A0 TidgRARNed range

: te ] : r ' (o j osition of the
S]nC%ﬁﬁ?eﬁ%?ﬁﬁ%%ﬁ?gﬁ?&e%ﬂgﬁ &1@2'@?&%@%@%‘ esw? solids content of
[007#1e 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 preferable
Addifgentihe agivesivedded to be in the above-mentioned range since the

reliahility of a product employing same is goqd. Moreover, by adding the ..
ol QO RETIP CRRe h B18 RGN S g ol RGBLAbGS 2 wiring
¢ : on t . . .

Do B o L e e en e or the

inorghiri tomaivesigh gtectap dsittopnsesed prsaaplas et thp eosluhiveadhesive, the
adhesive include one containing a conductive metal such as silver. It is

occifefershitf Befeeivesnocs! ates dyavtaghesiarPinorianicIfeesoppressed, and
e R S e A S oL lrecpamposiion of e
presttdHGRYRiBANGSY th driSiONe %eo[‘%fg@g’é%t%o ld Q41 1934 RIS a?% 0.05t0 5

weight, and it is yet more preferable to a .2 t0 2.0 parts by weight. |

partprefevatighios tha @margbaddedi fabe iortke Alkavgenentibeeid saggaic scavenging
since the reliability of a product employing same is good. [0075] Addition

compogatnaPSthenrsrsaitainpieatien agativel WirlfPHeRrs By wesmd resin solids
. be formed usi i ising the,i i _

conGHLRE 167 S81TRTNE or tis MSIGaHIE A RolRaa b Seuhh LGB by weight,

and REGSS/itlYSRiigheferamRleR Adaco VAIBISh (nshI9e BYaRABIAINING & Sreferable for

main component a thermosetting resin such as an epoxy resin. It is

the prefzsabladdaddo.de tinStpartahywseigbhbithedimanpaicsdéathomeliability of a

scavenger or the inorganic scavenging composition of the
product employing same is good.

Moreover, by adding the inorganic sulfate ion scavenger or the inorganic
scavenging composition of the present invention to a conductive adhesive, etc.
used when wiring or connecting an electronic component, etc. to a wiring board,
defects due to corrosion, etc. can be suppressed. Examples of the conductive
adhesive include one containing a conductive metal such as silver. It is
preferable 1o 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 preferable for the amount added t{o be in the

~ above-mentioned range since the reliability of a product employing same is good.
[0075)

Addition to varnish
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present invention relative to 100 parts by weight of the resin solids
content. It is more preferable to add 0.15 to 3.0 parts by weight, and it is

et MG (ERIERT {40 D& 1013 RIS AN ! SREIRRRS (Bhonent, etc.

above-men range since the reliability

mayohé fFpdeet aBIAYANYANRE IsGdis(Ag bl AniigatrasiiENRN scavenger or
inorganic sulfate ion scavenger or the inorganic scavenging composition

the srargapiesepaienrgitih coayins i@ tdkeppsesephtavanfisiver Examples of the

v AP B eV L0 el UL AR B AR RUNG resin such

as SHAOKSAGARUTINCE OI{)Pe‘Fé’F%%ﬁBetéu%‘g”E‘?o%e’%Sraéeﬂé%“EE}ewei ht of the

paste to be suppressed. It is preterable to add of 0.05 to 5 parts by weigFit

inorghitie isargasidshlfetaiamgsamnges dnthe Nt v EeayBNPidgmposition of the
composition of the present invention relative to 100 parts by weight of ‘
pregesinisvhadiesntelatbrens pdteparis hyrwegiérblibeoragincsegds gentent. It is

Mo BT 0 5 A00 0 (O AR St A TG 1S Ve Mot preferable to
add BV RIeRiIed FNGR RIRte theiePrRrly A8 PEPdHE SMBIMNSAFS o be in the
77 Em

is good. [0 odintents An inorganic sulfate ion scavenger,

abowseraintio aAednerggsic sney ehgaeiva bilil{atef iany the wrheunnp leiieicsame is good.
impurities leaching out into pure water is no greater than 500 ppm and

[00%8¢ amount of sulfate ion leaching out into pure water is no greater than

0 ppm, and, the sulfate ion exchange capacity is preferably 10 to 0.5
Ad%@pdfggﬁpﬁ%?otalcite compound, wherein in an inorganic scavenger for

sulfafe ionind2hRiaM QUL 0N IMPLEUEs IRAChKIG QHEINTR B ECEcavenging
is no greater than 500 ppm, the amount of sulfate ion leaching out into

conppusitiate ois the greaterrtham@o tipmreand bee sdiiaté i @xphstegeontaining silver
capacity is preferably 10 to 0.5 meg/g. A hydrotalcite calcined material,

POWRGErefiGn art NRoBBRIE sEavisRgbaor asudiiantnionmalifdrdongic. in order to
o UERASEER AR RUBHCIACE 00 CHE AEBRAT A enabes e
occurrence of a corrosive substance generated from the paste to be suppressed.
it is preferable to add of 0.05 to 5 parts by weight of the inorganic suifate ion
scavenger or 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 paris by weight. it is preferable for the amount added fo be in the

above-mentioned range since the reliability of a product employing same is good.
[0077]

Embodiments

An inorganic sulfate ion scavenger, 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 sulfate ion leaching out into pure water is
no greater than 30 ppm, and the sulfate ion exchange capacity is preferably 10 o

0.5 meq/g.

A hydrotalcite compound, wherein in an inorganic scavenger for sulfate ion,
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no greater than 30 ppm, and the sulfate ion exchange capacity is
preferably 10 to 0.5 meqg/g. A hydrotalcite compound or a hydrotalcite

the SRIGHARESpaLHIR sﬂr%%iﬂﬁgéjfé%rﬂ&%@h‘?ﬁﬁb%ﬁ%ﬁ?é@?'?Q”ﬁoaééjéré‘fsr than 500

lon treatment, wherein in an Inorganic scaveng ate lon, t

ppm athell ahebioiti o teplidies teacdinthong ioie pHe pateWa R gseatetteater than 30
500 ppm and the amount of sulfate ion leaching out into pure water is no

pPMgRRtetRaH RN iR ffarnonitkinaigéasapatitlidopieferapty/a.
o S BB A B i B TR S Bbenger for
sulfaXeAYERISHOT SHIAIR 0By t%i@mﬁggpﬁnﬁ{ig" JNPHHEES IR HIRI A Pater is no

pure water is no greater than 500 and the amount of sulfate'ion

greateactiag AL0nie puse W ater ismeugreafasdifans3d mpacanththeisitideure water is
ion exchange capacity is preferably 10 to 0.5 meg/g. An aluminum

no geeates U@ wheeRinn andribe st atanendgexabrageace macitthésapieiatably 10 to
05 of ionic impurities leaching out into pure water is no greater than 500 ppm
: { e amount of sulfate ion leaching out into pure water is no greater

han, 9PRithiRRe UsnTlaitd Ut S AYARgEFAR T RIE RTARY AP dBtained using

t
0.5 me@g/g. An aluminum compound produced using a nitrate starting
a prodtertadn vireris sniandhdrgaric sicavengenfersutlifngn torw ther-amomtel inorganic
ionic impurities leaching out into pure water is no greater than 500 ppm
scavgnp®e endiaesitmadtenasenmg Yutonis joteuiiiesidarschiegigut into pure

than 30 h te i h ity i ferably 10 to, . i
et e S RIS RS R S LR AdBng out mto
pureWiaieras, fheRatun iRy irppHAtia ARRING AYLINIG PURMAREES capacity is

no greater than’500 ppm and the amount of sulfate ion leaching out into

prefpuablyatér ie Bogreatggthan 33 30 ppm, and the sulfate ion exchange
capacity is preferably 10 to 0.5 meg/g. An yttrium compound produced

using A¥HratalsistrRmMREnd Eriaicin fRiRRA R@iesiRjdreduced using a

. If ion, t ount of.jonic impurities leaching out _into pure water | .
it e B B PG Y RIS E B om. e

amdUHE SEatRnie Mepileaty 18aBnA Rt ane tha ifalgeion ahataeer than 500 ppm
capacity is preferably 10 to 0.5 meq/g.

and the amount of sulfate 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/qg.

An aluminum compound, wherein in an inorganic scavenger for suifate ion,
the amount of ionic impurities leaching out into pure water is no greater than 500
ppm and the amount of sulfate 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.

An aluminum 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 sulfate
ion leaching out into pure watier is no greater than 30 ppm, and the sulfate ion
exchange capacity is preferably 10 to 0.5 meq/g.

An yttrium compound, wherein in an inorganic scavenger for suifate ion,
the amount of ionic impurities leaching out into pure water is no greater than 500

ppm and the amount of sulfate ion leaching out into pure water is no greater than
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[0078] Examples The present invention is explained in further detail
below by reference to Examples and Comparative Examples, but the

30 PRIRSARURNURMFIRE06 Hnaiieth 1RG0 FAIE T @R X ASROIER tWLI/E meq/y.
ppm denotes wt ppm, and parts denotes parts by weight. Example 1
[0079) vit3di6vgcaimzpmediprodineds hesiabya mik abedsdar 8 npofratenialrwherein in
_nitrate nonahydrate were dissolved in 200 mL of pure water, and while .
an inQIGRAIGREEHE "SRTABA St BBt IRNpINR AR 186 YRt fes leaching out
. . 4 . o 1 i 1 "
o B U TR A BT Y S o reaing

out PreSIiate Waravarherbwiffepter WateY, SupEivingMydieéalsiiefate ion exchange
compound | (inorganic sulfate ion scavenger Al). When an analysis was
capeaaities quedarghdycothpodhl, e found to be M94.5A12(0H)1
3C03-3.5H20. Example 2 [0080] The hydrotalcite compound 1 prepared
{007i§}ExampIe 1 was heated at 550C for 6 hours. It was subsequently

Ex rﬁygg thus giving a calcined material of the hydrotalcite compound
a . : : :
g{organlc sulfate ion scavenger A2). When an analysis was carried out

on tigE PReosdinbeas dounrsd éxpeMed. PATERAE. Exrmte dV0B§Lieference to

10 g of aluminum nitrate was dissolved in 100 mL of pure water, and while
E xapapiesinedidinganipattitien Exasapies pRutahadprasand nvasticm is not limited

agueous ammonia sqlution. After stirging for 1 hour, a precipitate wa
tho il PR A SRR Yo D BTEAFDRLES AL, BB 14 Parts denotes
r q f’_ed at 120C for 24 hours. Subsequently, it was calcined at
par%oig‘%% %qiu'ours, cooled, and then ground, thus giving aluminum

Exagapieound 1 (inorganic sulfate ion scavenger B1). When an analysis was

carried out on this compound, it was found to be
[0079]

134.6 g of magnesium nitrate hexahydrate and 93.8 g of aluminum nitrate
nonahydrate were dissolved in 200 mL of pure water, and while maintaining this
solution at 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
98°C for 24 hours. After cooling, a precipitate was washed with pure water, thus
giving hydrotalcite compound 1 (inorganic sulfate ion scavenger A1). When an
analysis was carried out on this compound, it was found to be
Mgas 5Al2(OH)13C03-3.5H,0.

Example 2

[0080]

The hydrotalcite compound 1 prepared in Example 1 was heated at 550°C
for 6 hours. It was subsequently ground, thus giving a calcined material of the
hydrotalcite compound (inorganic sulfate ion scavenger A2). When an analysis
was carried out on this compound, it was found to be Mgs sA1:07s.

Example 3
[0081]

10 g of aluminum nitrate was dissolved in 100 mL of pure water, and while
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amorphous Al203nH20. Example 4 [0082] 10 g of aluminum nitrate was
dissolved in 100 mL of pure water, and while maintaining this solution at

main?g’ﬁi Wswﬁﬁlgﬁi&#ggeﬂ?@“@t?n@ QUGS Qﬂnﬁé‘{’%fe ?8'“|tilor\]rvﬂteén agueous

stirring  this solut our, it was placed in a seala

ammigehdeiiitiecthyree soniaigagoanthbeated plekiplaier wadolisred and washed
Subsequently, it was allowed to cool to room temperature, and a

with prgipiate wasT fierie ainitaleswas witagradwatdryeha@prediirgtatig0°C for 24
. washed was placed in a dryer, heated at 2 Jar 24 hours, and the

nourf oo B SBUETEY 4 AN FAIGIANG (o OB CgiSint RIS aidg oe: and then
grouAYMHAYE GOFRRCYREh AOY SUNEHIREE 100 SERYSRACSBRAY IS 8Bavenger B1).

analysis was carried out on this compound, it was found to be amorphous

WheAl2483. anxayapde & H¥ES rthalwashed pradipitate preparet] intExamspiddnd to be
was placed in a dryer, heated at 200C for 24 hours, and then heated at
amonuna ol Rouns! £dllowing this it was ground, thus giving aluminum

co und 3 (inorganic sulfate ion scavenger B3). When an analysis was
Exa'@&’?ﬁ@% out on this compound, it was found to be amorphous A1203
[008§i<ample 6 [0084] 10 g of aluminum nitrate was dissolved in 100 mL of
pure water, and while maintaining this solution at 25C the pH was

adjudiegl $0 Qiwitiramacieats veasndissodeddion. 8Cerdtisihoues Wwhter, and while
a precipitate was filtered and washed 35 with pure water. This precipitate

maijainpgcdbis skl mmttdaiéd Hieopd rasatiusdethiowdswitthen aqueous
heated at 5Q0C for 4 hours. It. was,subse ntl round, thus gjvin .

G SRR bou AR AU GRS etk Byt B hods, Placed in a

sealaBay %Q’?e%%ﬂﬂ%%é’ch?ib%s e8mRAHBY. ILnasHaypskiofie1 BEMAPRIND4 hours.
A1203. Example 7

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. Foilowing this it was ground, thus
giving aluminum compound 2 (inorganic sulfate ion scavenger B2). When an

analysis was carried out on this compound, it was found to be amorphous Al,O;.

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 at 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,O;.

Example 6
[0084]

10 g of aluminum 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 solution. After stirring for 1 hour, a precipitate was filtered and washed
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[0085] 10 g of yttrium nitrate was dissolved in 100 mL of pure water; while
maintaining the solution at 25C the pH was adjusted to 12.5 with a 10%

with SR dpgdroxdeseldioniand hwaseleddaadrped ah§8fetred4at 200°C for

hours. After cooling, a precipitate was filtered and washed with pure
24 hwater. Thisiprecsitatetheashdradd ditait2 6 COOE 2/ halubsp titen clloieesl stibsequently
550C for 6 hours, cooled, and then ground, thus giving yttrium compoun

d
groundinBiyantt St YeRisER GRIBPEN NdvhdinNSRRIG S8 IRls daniegduenger B4).
n this d, itwa t 02.6(0 NO3)0. p
Whe?&)dgé] %%%%@ttr%%nﬁéft@%@a& gigsgﬁ/eﬁ\?é 1 %%r%oc% pgzlire‘?t vsggér? ak?f nd to be
amoYpHleuaaingning the solution at 25C the pH was adjusted to 9 with an
agueous ammonia solution. This solution was stirred for 1 hour, and a
Exam@eipitate was then filtered and washed with pure water. This precipitate
was placed in a dryer and heated at 200C for 24 hours. It was
[Oosé_’l]bsequently ground, thus giving yttrium compound 2 (inorganic sulfate

ion scayenger S ri IS.GO u _ .

e B b s N N e WA R s e
maivemirythd sWNMhRszad I5Egamele B Wasslydes feeptediat 40REHA 40% sodium

hours, thus giving yttrium compound 3 (inorganic sulfate ion scavenger
hydosjdenselvtinranalydisiwae saieituxd anthisgecpalufd’ Ewas Bdndaors.  After

be Y202 NOP%. 36 Example 10 [0088] 10 g of yttrium nitrate was __ . .
COOlGs R/ ?ﬁLVﬁ%JPE%%E%MﬁW@%‘HFFRamMS #RteblutbRig Precipitate

w::zszt'?lg"eﬁ1 PWW&%H%%%?SW‘EH&? @lgf&?ﬁ@a Q'E'E@%mﬁ? ?8*“&%&@?%00%6, and
stirring this solution for 1 hour, it was placed in a sealable

therpghdatiafltnieegiviaaeconiainesnapd edtediabl§akidos Afabeuss scavenger C1).

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

Y202,6(0OH)0.6(NO3)o.2.

Example 8

[0086]

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 soiution was stirred for 1 hour, and a precipitate was
then filtered and washed with pure water.

This precipitate was placed in a dryer and heated at 200°C for 24 hours.
It was subseqguently ground, thus giving yttrium compound 2 (inorganic suifate ion
scavenger C2). When an analysis was carried out on this compound 1, it was
found to be Y2(OH)s 1(NO3)p.9-H20.

Exampie §
[0087]

Yttrium compound 1 synthesized in Example 8 was further heated at 400°C
for 4 hours, thus giving yttrium compound 3 {inorganic sulfate ion scavenger C3).
When an analysis was carried out on this compound, it was found to be
Y202(NO3)e.
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Subsequently, it was allowed to cool to room temperature, and a
precipitate was filtered and washed with pure water. This was placed in a
Exarﬂ Y peated at 200C for 24 hours, and further heated at 500C for 4
ours. It was subsequently ground, thus giving yttrium compound 4
[008&porganic sulfate ion scavenger C4). When an analysis was carried out
on this compound, it was found to be Y203. [0089] Comparative Example

1 A&rﬁrﬁéruténnwratmet@ WEBIDSHE e - éihmacﬁfr@dut@/ Wdaia and while

e B R R R A e e
ammoRBPYGHMR @M 2 BiRmHE mtf@t%GPﬂ%Hy?’é?tel "HWGP '?taﬂlég'clﬂaced in a

exchanger, was used as comparative compound 2. The chemical formula

sealHide oty iBiFOBIOHEBINGDS) 1c81H2 00ahH CGerapadatite BBEIQPIDB 24 hours.
Reagent grade a-alumina was used as comparative compound 3. The

SUb%ﬁ@Hﬁ@éhfofhm%Sﬂ?éi@Wﬁ@ 1o zogl [(B0oRPBASiEpRYSiktRpraperegcipitate was

filter g c sul at caven%i r Measurement of sulfate ion exchange
e 8 p 8%/ |W(5 &HES 1on scavenger Al was placed in a 100

m'—TFPﬁQ"%)?}MeBPa‘&%T&' PG ey 2 B O2EIP I CORBERIrAYPDIURNIFC g further

aqueous 37 solution was furthér added thereto, and the bottle was sealed

heatead shakeT 8t 40C4foraiAhouts. \Babssqueatydhihysgrdiondyah lisegdding yttrium
using a membrane filter having a pore size of 0.1 pm, and the sulfate ion
cCompEwEEhi {BATSRHIS MtHaisvien ﬁ@%&@f@pbﬁ@h chY¥hendf-pnglysie was carried

out &l SR TRRIES 1 R b B b oBeuring sulrteion
[0ogeqncentration when the same procedure was carried out
Comparative Example 1

A commercial hydrotaicite compound DHT-4A manufactured by Kyowa
Chemical Industry Co., Ltd was used as comparative compound 1. The chemical
formula thereof is Mgy 3Al2(OH)126C0O3-mH,0.
[0090]

Comparative Example 2

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

comparative  compound 2. The  chemical formula thereof s
BigOs(OH)4 2{NO3)1 - H20.
[0091]

Comparative Example 3
Reagent grade a-alumina was used as comparative compound 3. The
chemical formula thereof is Al;O03;.
[0092]
Basic physical properties of inorganic suifate ion scavenger
Measurement of sulfate ion exchange capacity
1.0 g of inorganic sulfate ion scavenger A1 was placed in a 100 mL

polyethylene bottie, 50 mL of a 0.05 mol/L concentration sulfuric acid aqueous
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without putting in the inorganic sulfate ion scavenger. The result is given
in Table 1. Inorganic sulfate ion scavengers A2, B1 to B4, and Cl to C4

solufiBfl WATRFAHMELAIRPHNIS O WeFR AR NS KR ARG shaken at 40°C

manner, and sulfate ion exchange capacities (meq/g) were determined.
for ZhérmurasultS abegiuesnily Table $olaichrevaaioftapby arsilysi:a membrane filter
conditions Measurement equipment: model DX-300 manufactured b

haViD@ONE@(eS%'B&ré’ﬁr% Lo nshB %@%@Qnﬁ@rﬂ%@fﬂ%@ﬁ;ﬂf %/he filtrate was
N Guard column: lonPacA -SC

DIO fact by DIONEX) .
meagiai Bs R SE B AR Nal oS AR Bole LT BRI, aRRIy (mearg)
was 1 §RlinedumRressera NgRBs(racreiRanqdn) Suliaie o) was/BIgasWethined by

under the above-mentioned analysis conditions. [0093] Amount of sulfate
me asuriegckinidgadet foomcion ogartia Solfatehemn st esaeres Brgadduoegaras carried out
_sulfate ion scavenger Al was placed in a 100 mL sealable o _
withggiy RGO 819y 1BRETABIS S IRl dRINBEGHRNART 50 e SESie aiven in Table
4 was further added thereto, and the container was sealed and treated at
125C for 20 hours. After cooling, this solution was filtered using a

menisageniteshiigng pROScEvN 4 PAR the sulgtegan and C1 to C4 and
concentration of the filtrate was measured by 1on chromatography

com(pbmiivementiopedrudanditions)waard thisounesrieal vakie ebtamedayner, and sulfate
_ multiplying by 10 was defined as the amount (ppm) of sulfate ion leaching . .
10N GXCHBNGROFGRFE UBRalENBA/SaG TG FRICTRUNB It i RfRS IRSteaTe given in
%8+norganic sulfate ion scavengers A2, B1 to B4, and C1 to C4 and
Tab ) . .
comparative compounds 1 to 3 were treated in the same manner, and the

lon aMAER oIV PTHRISI PBdRaFIgIsoUt were measured. These results
are given in Table 1. [0094] Amount of ionic impurities leaching out from

Medsorgantod etiuépime staveogel DX-300 manufactured by DIONEX
Separating column: lonPac AS4A-SC (manufactured by DIONEX)
Guard column: lonPac AG4A-SC (manufactured by DIONEX)
Eluent: 1.8 mM Na,COai/1.7 mM NaHCO; aqueous solution
Flow rate: 1.5 mL/min
Suppressor: ASRS-| (recycle mode)

Sulfate ion was measured under the above-mentioned analysis conditions.
[0093]
Amount of sulfate ion leaching out from inorganic sulfate ion scavenger

5.0 g of inorganic sulfate ion scavenger A1 was placed in a 100 mL
sealable polytetrafiuoroethylene pressure-resistant container, 50 mL of pure water
was further added thereto, and the container was sealed and treated at 125°C for
20 hours. After cooling, this solution was filtered using a membrane filter having
a pore size of 0.1 ym, the sulfate ion concentration of the filtrate was measured by
ion chromatography (above-mentioned conditions), and the numerical value
obtained by multiplying by 10 was defined as the amount (ppm) of suifate ion

leaching out from inorganic sulfate ion scavenger A1. The resulf is given in Table
1.
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5.0 g of inorganic sulfate ion scavenger Al was placed in a 100 mL

sealable polytetrafluoroethylene pressure-resistant container, 50 mL of

purg ¥raieh; was fludher pefed tipigig. andabe gopigipepwassealedand ca4 and

treated at 125C for 20 hours. After cooling, this solution was filtered using
compangimereoe filbemuisy hdgo 8 poee sire afdd I pthcasdrasliatenoer ndraidhe amounts

ion, and chloride ion concentrations of the filtrate were measured by ion _
(PPMYhRInftiBESpIRN(URAENIRG BBl evRhiBRAS WRSlysid BERGItGR!!S are given in
Tablquition to sulfate ion, nitrate ion and chloride ion were measured. The

Same applies below). Furthermore, sodium ion and magnesium ion
[oog4pncentrations of the filtrate were measured by ICP. The numerical value

obtained by multiplying the sum of the measurement values by 10 was
Amodetinddars cthmpordies ¢é acheig puritfesrtp )y gEmeaesufbie joerstavenger

Table 1. Inorganic sulfate ion scavengers A2, Bl to B4, and Cl to C4 and

compar&iv daRpRMEs 4l G drntreatuenode Semyatariiacathdihg 100 mL

seai%ﬁ}]&g %@%@ﬂ%@%ﬁ%ﬂ%@ svg%rFemgg?s 5 c-;r he%ﬁﬁgﬁ“é‘ﬁ arc? of pure water

iSSion Spectroscopy So ona

was RAHASEIR LN RSB AIRNMYUE AR GrhBYsda 1 8RaliF# éRelRPd(N 25°C for
accordance with JIS K 0116-2003. [0096] Measurement of sulfate radical

20 hoongent Afteorgeriingulfhie Brstavewger il pdf isrgaaicrsifidteioa filter having
scavenger Al was placed in a PIaIinum crucible, 5 mL of 35% nitric acid

3 POiRa8 ARk, BRd iBWiR'EIBNRITBYCHBMNG "Fhe iBfifiBr eerfrentrations
of thiE AL NERTRES IR Ly B 1B hS 3 At O RRSIHELUBA L. mentioned
t u Ch %og pﬁy. ?Orp

. . =]
is solution'was méasured ion cnroma a e content (ppm

anal§yi@iedadiaahns; narermaRIAfae Qifetavrsideniwes idH datarmerde ion were
from the measurement result. The same analysis was carried out for

meagiviganic Soiftaine spplembaiog) B1Rumdiacemd@] sodidranidn and magnesium
comparative compounds_1 to 3. [0097] Measurement of electrical

lon EBRAGEHAY VIS letAgiN S g UPifofgaAR Wafhi%olbétavd e naripsical value
obtal LT AHIBITIhg the sum of the measurement values by 10 was defined as

the amount of ionic impurities (ppm). The result is given in Table 1.
Inorganic sulfate ion scavengers A2, B1 fo B4, and C1 to C4 and
comparative compounds 1 to 3 were treated in the same manner, and the amounts

of ionic impurities (ppm) were measured. These results are given in Table 1.
[0095]

ICP emission spectroscopy

Sodium ion and magnesium ion concentrations were measured by an
analytical method in accordance with JIS K 0116-2003.
[0096]
Measurement of suifate radical content of inorganic sulfate ion scavenger

0.5 g of inorganic sulfate ion scavenger A1 was placed in a platinum
crucible, 5 mL of 35% nitric 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 sulfate ion scavenger 1 was
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sealable polytetrafluoroethylene pressure-resistant container, 50 mL of
pure water was further added thereto, and the container was sealed and

detel R AP PR 2A oM At eantina s solylion R ItGied Wit out for
a membrane filter having a pore size of' 0.1 pm, and the électrical

inor§aRFIGIVIEN 0 eSO Vo jhratennass Mmegspedahlle casyl is givaidincomparative
Table 1. Inorganic sulfate ion scavengers A2, 131 to B4, and Cl to C4 and
compampdmthvtocdmpounds 1 to 3 were treated in the same manner, and the

ﬁjctrical conductivity (pS/cm) was measured. These results are given in
[909¢dphie 1. 40 [0098] Table 1 Sulfate Amount of Amount of Content ion

L 40[0098] Tabe 1 Su . L of Conten
Mo e el (LAY et Bt R (oprm) (orm) Ex. 1

Inorgamigysafaigdetah it <d ith 6l 08 H0s saeey erAA BXwddnpraasid in a 100 mL
sulfate ion 4.5 <1 100 <100 50 scavenger A2 EX. 3 Inorganic sulfate ion

sealgBlepohiattaliuy csshvdenerBe Sy e repisiaict toatainsr 000 wligbpure water
<100 30 B2EX.5 ic.sulfate ion 1.0 <1 150 <100 40 o

was JLhRE A0 1 BRI LRAGTUR 150 UPPRPEISE 30%aRRgat 125°C for

20 LR 7A@E§f%8'8!ﬁk§f,afﬁi?%‘h9ﬁ6% SR HRG PRGN fbfbrne filter having

Inorganic sulfate ion 2.0 <1 100 <100 30
a pore size of 0.1 um, and the electrical conductivity {pS/cm) of the filtrate was

measured. The result is given in Table 1.
Inorganic sulfate ion scavengers A2, B1 to B4, and C1 to C4 and
comparative compounds 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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scavenge r C2 Ex. 9 Inorganic sulfate ion 2.5 <1 50 <100 15 scavenger

C3 Ex. 10 Inorganic sulfate ion 3.6 <1 10 <100 8 scavenger C4 Comp.
oogg:]omparatlve 2.2 150 300 550 350 Ex. 1 com pound 1 Comp.

Comparative Ex. 2 compound 2 3.9 <1 500 <100 75 Comp. Comparative

[Table01] <1 10 <100 10 Ex. 3 compound 3 [0099] Test of scavengding of
sulfate ion from magnesium hydtekide, Amount efflionic, ippHritieg,elf, .
Test of scavenging of sulfate ioff0.5 g lof ﬁ% &nig sulfaig ion ssRMBREET E‘eg“‘ct?‘,
Al andi5.0 g of magnesium ﬁygjﬁg&ég wc,aé’g ed impuiitesmL saditable fon yctivi
) y (BS/cm)
polytetrafluoroethylene pressugdigsistani:qepiajner, B8MIL of pikeWater
cwass Turtheraaiegifaeatnand mixed well, and the con?%uner was $§|6d 50
3n trdatecs e vERSE for 20 hours. Aftercomﬁq this sofution was T
eysing a inengisriarie fateritiaving @ pore size of 0.1 pm, g sulfate ogy 50
concer f{ﬁflmﬁqag}[ﬁﬁate-#asmeasuted-usmgmn_chmmamg;aphy?a. d
Ethes nuwé’ﬁ@l’s}g{% %ﬁté‘?ﬁed byorultiplying by 10 fvas 1defined as the 20
TR SHHRE g teaching opt-from-thetmagnesium—hydroxide
E’Fhfe result |§b;guée;@dn§'@ble 2. 4% thorganic &llifatejion $e8vengers WP By 30
4, antbfgania Sidiacoraparative ,compounds 1 t9 3, nesy
ﬁv rox|de sleguengith@at using thﬁomorcanlc fulfaﬁ |or?esgcave qe?wgre 40
Etregted MR8 RHAWIRIAARRY, and the amounts of Julfatgion leachipgmout!  3g
were .“rf*"—-“'“"‘f‘1 r"gﬁéﬁﬂ restilts-are-given-in-Table-2-[0100}- Measuremen
Eof émourrlloé Fnie. s a@ar"?le 5 and lectrical cohduciivity 805 g af inetg&nic 8
Sulfate]|i ! 5.0 g of Magnesium
Ex. 8 %%@@g%t@;&n 2% eI 100 <100 30
scavenger C2
Ex 0 inorganic sulfate ion 25 <4 50 <100 15
scavenger C3
inorganic sulfate ion
Ex. 10 scavenger C4 3.6 <1 10 <100 8
Comp. Comparative 2.2 150 300 550 350
Ex. 1 ~ compound 1 ’
Comp. Comparative
e compound 2 3.9 <1 500 <100 75
Comp. Comparative
o compound 3 <0.1 <1 10 <100 10
[0099]

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

impurities,

Test of s¢

etc.

avenging 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 mi of pure water was further added thereto and

mixed well,

and the container was sealed and treated at 125°C for 20 hours.

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

of 0.1 um, the sulfate ion concentration of the filirate was measured using ion

chromatography, and the numerical value obtained by multiplying 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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hydroxide were placed in a 100 mL sealable polytetrafluoroethylene
pressure-resistant container, 50 mL of pure water was further added

therele, A8 69 "%@ﬁrs‘@%%%ﬁgﬁ%%ﬂ Ueplpsl sl 12RG (o) 18 lﬂfwrg‘omparative

After cooling, this' solution was usiiga membrane filier having

compeigneige10t®.3 pananddhaesilfaieHodr aiiate nonangditidaridednty the inorganic
concentrations of the filtrate were measured by ion chromatography.

sulfFertfemnaseysogiemu@Tandeaigiesiuthrsatecanaanens aede the amounts of
measur

d by ICP. The numerical value ohtained b ultiplying the su
SUTEIR R ThIEZSHER AR B 3548 defhRESSS AU AT OBYTIE 1able 2.
[O‘ld purities. The result is given in Table 2. The electrical conductivity
(pS/cm) of this filtrate was measured, and the result is given in Table 2.

Me d0rgaiue Balfaimeurscal Rntier ividi Bilies Brh diateCtl it Cdosdugtavative
compounds 1 to 3, and magnesium hydroxide alone without using the

inorgahi@ wfifapigasiavenifetayéps reesd@nutle Admendahrerdamd tmagnesium
amounts of ionic i iti d the glectrical ductjviti
YIRS oM SFFes PIRESRS B gRlen il TatiBlo. ZSRRBI TAOY STty Iene
preé&ﬁ@?&@k‘?&!ﬂ”&w)ﬁﬂﬁéHo%“?ﬂEV'BleJ Feciicdy 'gach g Rt lﬁ@ﬁ?&&h ereto, and

out conductivity (NS/cm) {ppm) m Ex. 1 Inorganic sulfate 9 <100 50 ion

the sevanger Masxs@dhatoantt sdiftecd<at<12830 fanZeavenger ARfter cooling, this
Inorganic sulfate Ex. 3 ion scavenger 131 6 <100 20 Ex. 4 Inorganic

soluippreasdilbered usingcavaegeb e kanbrjdnie surte sizeoy Got um, and the
sulfate ion, nitrate ion, and chloride ion concentrations of the filtrate were
measured by ion chromatography. Furthermore, sodium ion and magnesium ion
concentrations were measured by ICP. The numerical value obtained by
multiplying the sum of the measurement values by 10 was defined as the amount
of ionic impurities. The result is given in Table 2. The electrical conductivity
(US/cm) of this filtrate was measured, and the result is given in Table 2.

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 amounts of ionic

impurities and the electrical conductivities were measured. These results are

given in Table 2.
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ion scavenger B3 Ex. 6 Inorganic sulfate 3 <100 50 ion scavenger B4 EXx.
7 Inorganic sulfate <1 150 100 ion scavenger C1 Inorganic sulfate Ex. 8
[010%n scavenger C2 2120 90 Ex. 9 Inorganic sulfate 3 <100 20 ion
scavenger C3 Ex. 10 Inorganic sulfate 4 <100 10 ion scavenger C4
Tabledthp. Ex. 1 Comparative 25 250 80 compound 1 Comp. Ex. 2
Comparative <1 1500 290 camﬁammt’&tompﬂ\ﬁﬂuet Cowpargtive 14200
70 compound 3 Comp. Ex. 4 I}IBW%’Q’?/I% H)2 15'T§‘Br%'85alon )daxamenlety
11 [0102] 100 parts of a cres pe ep8§¥ %&% epoxy ( uSicm)
equwale %%Q@[@Qr pte 0| n0v0|a, resim (motecutar weight 700
1,000}, opastandngaphanylphospiine, 1 part of caffduba wax, 1 paft of
garbon blaakp&mnpauﬁaé fysed S|I|<cla 10 parts of esium hydr%de
d 2 partdast $sargaRRE Adlfate ion scavenger Al were mixed and
kneaded %%wl%w%faéec to 90C for 3 to 5 minutgggSubseduentlyg

aAaalinei.s ﬁ‘lnr\ iad- ot thiuc nana NeawvAArad AnAv racin
bUUIIIIU ||\1 IIIIUHJI&’SVéﬁa e IIUU out,; I.IIlIJQ Vlllu. | SASAAAS A A= UIJU/\y TC oIt
esmpositiofyd s LS APReSition 1 was sieved using80200 mesh siedé,

Thus giving md,-ggrm,e@nfg@ss sample, Resin kneaded materiat Al'was
YeDared by ouxingetied 88 mesh pass sample at 1708, This resin
kpeaded| mitergzndd svilsitground intosa size f 2 to 3, /. A test for

@ﬂﬁfk such as sulfate lon was carried out
Ex. 7 Inorganic suifate

ion scavenger C1 <1 150 100
o | pomesEe | o
o | pewemeedEe | 20
ex 10| porscede T o
Comp. Ex. 1 ggmppggizvf | 25 250 80
Comp. Ex. 2 Sg{fgg;i*&"; <1 1500 290
Comp. Ex. 3 S&Tgiﬂ?&vg 17 200 70
Comp. Ex. 4 Nonea!(;\?]ge()OH)g 15 180 60
Example 11
[0102]

100 parts of a cresol novolac type epoxy resin (epoxy equivalent 235), 50
parts of a phenol novolac resin (molecular weight 700 to 1,000), 2 parts of
triphenyiphosphine, 1 part of carnauba wax, 1 part of carbon black, 370 parts of
fused silica, 10 parts of magnesium hydroxide, and 2 parts of inorganic sulfate ion
scavenger A1 were mixed and kneaded by a hot roll at 80°C to 90°C for 310 5
minutes. Subsequently cooling and grinding were carried out, thus giving
powdered epoxy resfn composition 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 100 mesh pass
sample at 170°C. This resin kneaded material A1 was ground into a size of 2 t0 3

mm. A test for leaching out of impurity ions such as sulfate ion was carried out
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43 using this ground sample. Example 12 [0103] A ground sample of
resin kneaded material A2 was prepared by the same operation as in

usin%@eﬁg%er%&n%xg%% t@at inorganic sulfate ion scavenger A2 was used

ad’o morganicpsﬁrfate ion scavenger Al. Example 13 [0104] A

Exa@iiengsample of resin kneaded material B1 was prepared by the same
operation as in Example 11 except that inorganic sulfate ion scavenger B1
[0108as used instead of inorganic sulfate ion scavenger Al. Example 14
[0105] A ground sample of resin kneaded material B2 was prepared b
t

he AHEURASABIPIE T ES3 HBORISE SRPIRRANAC RS RIERETR DY the same

nger. ed jn f. i te.] )
o R B ol eh e oo g ate it aChnger A2 was
usedPRMRG D th sgaeBarRiienas Kxhyamgis Klexcept that inorganic
sulfate ion scavenger B3 was used instead of inorganic sulfate ion
Exaguaeeiger Al. Example 16 [0107] A ground sample of resin kneaded

material B4 was prepared by the same operation as in Example 11 except
[01Q4 k¢ inorganic sulfate ion scavenger B4 was used instead of inorganic

o AR AERETEA TN 440 W8 250 ] SRR the same

kneaded materi y the same operation as'in Example
opefdtidrey ihatikarapric BUEiedpn TeavengesHivasulbsrs ipateadeénger B1 was
inorganic sulfate ion scavenger Al. -
used instead of inorganic sulfate ion scavenger A1.
Example 14

[0105]

A ground sample of resin kneaded material B2 was prepared by the same
operation as in Example 11 except that inorganic suifate ion scavenger B2 was
used instead of inorganic sulfate ion scavenger A1,

Example 15
[0106]

A ground sample of resin kneaded material B3 was prepared by the same
operation as in Example 11 except that inorganic sulfate ion scavenger B3 was
used instead of inorganic suifate ion scavenger A1.

Exampie 16
[0107]

A ground sample of resin kneaded material B4 was prepared by the same
operation as in Example 11 except that inorganic sulfate ion scavenger B4 was
used instead of inorganic sulfate ion scavenger A1.

Example 17
[0108]

A ground sample of resin kneaded material C1 was prepared by the same
operation as in Example 11 except that inorganic suifate ion scavenger C1 was
used instead of inorganic sulfate ion scavenger A1.
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44 Example 18 [0109] A ground sample of resin kneaded material C2
was prepared by the same operation as in Example 11 except that
Exari{}E9aRaic sulfate ion scavenger C2 was used instead of inorganic sulfate
ion scavenger Al. Example 19 [0110] A ground sample of resin kneaded
[0108&]aterial C3 was prepared by the same operation as in Example 11 except
that inorganic sulfate ion scavenger C3 was used instead of inorganic

sulfB@TRHSESRREE A B8RRI 301 TR NG uRMAmpIERR FRdiRY the same
oper?ﬁe%%d%% ?“[ﬁEQS‘}nC‘}eW?? Eﬁ[g@egﬁﬂr?Xt‘?r?oSra@g@pse&?f%?Q i

in_Ex e
ns a@@?&;er C2 was
except that'inorganic su on scavengeér C4 was used instéad 0

usedNALIBBIE 88lfAER RMMRCAVANAR! 1Dk [Dddvd parative Example 5

Aground sample of comparative resin kneaded material 1 was prepared
ExarhpléhéSame operation as in Example 11 except that comparative

compound 1 was used instead of inorganic sulfate ion scavenger Al.
[011R31113] Comparative Example 6 A ground sample of comparative resin

knepdS RIS NESHER R 04 U5 SRLIE REEHSASIDEIIIE, the same

at comparative’ compoun as used instea

opergtisiedenigcavangsie’\l1 [@ktdh Camrars kit piRife/ A @hosB8venger C3 was
sample of comparative resin kneaded material 3 was prepared by the

usedcanséemzk ction ggaini Exxanipke it resceptehgiecdkiparative compound 3

was used instead of inorganic sulfate ion scavenger Al. [0115]
Example 20

[0111]

A ground sample of resin kneaded material C4 was prepared by the same
operation as in Example 11 except that inorganic sulfate ion scavenger C4 was

used instead of inorganic sulifate ion scavenger A1,

[0112]

Comparative Example 5

A ground sample of comparative resin kneaded material 1 was prepared by
the same operation as in Example 11 except that comparative compound 1 was
used instead of inorganic sulfate ion scavenger A1.

[0113]

Comparative Example 6

A ground sample of comparative resin kneaded material 2 was prepared by
the same operaticn as in Example 11 except that comparative compound 2 was
used instead of inorganic sulfate ion scavenger A1.

[0114]

Comparative Exampie 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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45 Comparative Example 8 A ground sample of comparative resin
kneaded material O was prepared by the same operation as in Example

ComphAxGeRIHRahipesognic sulfate ion scavenger Al was not used. That is,
comparative resin kneaded material 0 does not contain an inorganic

aniénggrcirahgam[(£16] chesparfaching oukokadeadenaieel romsquiapared by
kneaded material 5 g of resin kneaded material Al and 50 mL of pure,
the $AMS RRPEFIAMES dNpBKACHRIRJTbeXSRAThA JORE A B almiaRtcavenger

A1 \A'?]epsd ﬁgfhesdéc?nd %ﬁg,aéo 5%%%%0%'@%”?6@5%5 ?ﬁg[;%riéq%\ﬁ%tgé not confain
was taken out, and the '‘concentrations of sulfate ion"and other ionic

an inBRERIRSIeRoNIBY MY MRferthe water were measured by ion
chromatography and ICP. The results are given in Table 3. Resin kneaded

[011@aterials A2, B1 to B4, and C1 to C4 and comparative resin kneaded
materials 1 to 3, and O were also subjected to the same test, and these

Testigbiechingiui A ritle's. jom piordennsiRsiRddimad tatesbation
o o8 BRI S BB SR O o BRI AZR: put o o

polyfediafiabPde2RyfdAe Bieddunesiadiarnded smuigral Bhlo sddRd>aA® heated at
Resin kneaded material B3 10 <100 Ex. 16 Resin kneaded material B4

125%0 <100 BN 1TResin kndfiesd ooatérigl Cthe0 M0eExwbd REsen out, and the

kneaded material C2 7 <100 Ex. 19 Resin kneaded material C3 10 <100
congsnBaLRRG Pk RMRIE MR @nd GINeS LAHE HBRIYTESS deashHipSAifdnto the water

weréeﬂ@m(%?gfﬂo%&@mg@éﬂaphy and ICP. The results are given in Table 3.
Resin kneaded materials A2, B1 to B4, and C1 to C4 and comparative

resin kneaded materials 1 to 3, and O were also subjected to the same test, and

these results are given in Table 3.

[0117]
Table 3]
%?fo?fgttf?:: Concentration of
impurity ion m
(ppm) purity ion (ppm)
Ex. 11 Resin kneaded material A1 25 <100
Ex. 12 Resin kneaded material A2 <1 <100
Ex. 13 Resin kneaded material B1 20 <100
Ex. 14 Resin kneaded material B2 16 <100
Ex. 15 Resin kneaded material B3 10 <100
Ex. 16 Resin kneaded material B4 10 <100
Ex. 17 Resin kneaded material C1 10 150
Ex. 18 Resin kneaded material C2 7 <100
Ex. 19 Resin kneaded material €3 10 <100
Ex. 20 Resin kneaded material C4 13 <100
Comparative resin kneaded
Comp. Ex. 5 material 1 51 250
Comparative resin kneaded
Comp. Ex. 6 material 2 <1 1,500
Comparative resin kneaded
Comp. Ex. 7 material 3 55 200
Comparative resin kneaded
Comp. BX- 8 | aterial 0 ((MgOH), alone) 50 180
[0118]

As is clear from Table 3, the inorganic sulfate ion scavenger of the present
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Comp. Ex. 6 Comparative resin kneaded <1 1,500 material 2 Comp. Ex. 7
Comparative resin kneaded 55 200 material 3 Comp. Ex. 8 Comparative

inveri€8in kaeagdasddio dSPapintpriak & bh Ghhgialgnrlifald $bAsdngleaidiomMis added to

Table 3, the inorganic sulfate ion scavenger of the present 46 invention
a sealztamaiie tapaphity, firedaidtsmny stitatkinsupndesséngtisaadded wutof sulfate
ling material resin iie,xhibits an effect in suppressing leaching out o
t

: , o
0N Aol R B AR Buri) S RS b 86 MG (RH R GPEBHASERB It high
re|iam[g1m,rgliqqugyrg AWide Jape provided. Example 21 [0119]

P?e aration of inorganit scavenging composition Al The inorganic sulfate
Exargsiecavenger Al prepared in Example 1 and zirconium a-phosphate,

which is a cation exchanger, were mixed well at a ratio by weight of 6:4,
[0118us giving inorganic scavenging composition Al. An ion exchange ratio

was measured using inorganic scavenging compasijtion Al. Example 22

Pre%iwnlﬁﬁwg%%/éﬁa%fﬁ‘%ﬂ%%ﬁ _ ﬁgtﬁg%repargd by the same
Pfo‘f%"ﬁw%zdﬁxﬁéa fe FRERIDAL pLgang SEF%%S'RV%pie 1 and
A2 was used’instead of inorganic sulfate fon scavenhget Al, and the ion

zircornaharg natim veae Masashrasd afbowtieriee23nBigal WergamineeRvRNDEI ratio by
composition Bl was prepared by the same procedure as in Example 21

weightcapt thad indhgieni@ BiNgte RPrseamiengeeB e NgiB duseenmedibsfr A1.  An ion

inorganic sulfate ion scaveggﬁar_Al, and the ion exchange ratio was . .
exct}ﬂg &F@HO was measured-using inorganic scavené’mg composition A1.

Example 22
[0120]

Inorganic scavenging composition A2 was prepared by the same
procedure as in Example 21 except that inorganic sulfate ion scavenger A2 was

used instead of inorganic sulfate ion scavenger A1, and the ion exchange ratio

was measured.
Example 23
[0121]
Inorganic scavenging composition B1 was prepared by the same
procedure as in Example 21 except that inorganic sulfate ion scavenger B1 was

used instead of inorganic sulfate ion scavenger A1, and the ion exchange ratio

was measured.
Example 24
[0122]

Inorganic scavenging composition B2 was prepared by the same
procedure as in bExample 21 except that inorganic 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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Example 24 [0122] Inorganic scavenging composition B2 was prepared
by the same procedure as in Example 21 except that inorganic sulfate ion

SCaRAGRITR? Was Wseil isteashed Baanic sulfajmion seawanagr Ay the same

and the 1on exchange ratio was measured. Example 25 [0123] 47 _

proceduganis scalerghdedhpositept BBavds prgpaiedsbyfdte samecavenger B3 was
rocedure as in Example 21 except that inorganic sulfate jon scavenger )

usecg ggwhange ratio

Diiead diRean b PRIMIOs FLRYBASR AV hg @Al TR

was $rghangg jatio was measured. Example 26 [0124] Inorganic scavenging
composition B4 was prepared by the same procedure as in Example 21

Exa@giepeghat inorganic sulfate ion scavenger B4 was used instead of
inorganic sulfate ion scavenger Al, and the ion exchange ratio was
[012dhpasured. Example 27 [0125] Inorganic scavenging composition C1 was
repared by the same procedure as in Example 21 except that ingrganic
prep Y. pre xamp R ?ﬁng% the same

sulfmgfgﬁ%&véﬁag?@'%s COLBRARHRR oPthortiasic RIREAS y
proc%:cfgg?%%r ) ?éoﬂeé%%%qecﬁ?’aqoin gqNéW:r’@%UﬁgteE B&¢8nger B4 was

norganic scavenging corposifion as prepared by the same

used@PraduE af indrgamidesdlfgisaphthaidvenggeicSulfaiadothecayengathange ratio
C2 was used instead of inorganic sulfate ion scavenger Al, and the ion

wasdreagigedatio was measured. Example 29
Exampie 27

[0125]

Inorganic scavenging composition C1 was prepared by the same
procedure as in Example 21 except that inorganic sulfate ion scavenger C1 was

used instead of inorganic sulfate ion scavenger A1, and the ion exchange ratio

was measured.
Example 28
[0126]

Inorganic scavenging composition C2 was prepared by the same
procedure as in Example 21 except that inorganic sulfate ion scavenger C2 was
used instead of inorganic sulfate ion scavenger A1, and the ion exchange ratio

was measured.
Example 29
[0127]

Inorganic scavenging composition C3 was prepared by the same
procedure as in Example 21 except that inorganic sulfate ion scavenger C3 was

used instead of inorganic sulfate ion scavenger A1, and the ion exchange ratio

was measured.
Example 30
[0128]

fnorganic scavenging composition C4 was prepared by the same
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[0127] Inorganic scavenging composition C3 was prepared by the same
procedure as in Example 21 except that inorganic sulfate ion scavenger
procéfuraadiseEinsiRprob Nerganit st OR asAvenaes Rl igRkBRger C4 was
exchange ratio was measured. Example 30 [0128] Inorganic scavenging
usedcomspeaitiaf Covgaptepataldycshe szane dgairédcbdaralathia Brampthange ratio
21 except that inorganic sulfate ion scavenger C4 was used instead of
was M&aEHEulfate ion scavenger Al, and the ion exchange ratio was
(012 easured. [0129] Test for measuring sulfate ion exchange ratio 5.0 g of
Inorganic scavenging composition Al was placed in a 100 mL

Test polyproaxianegoatiita&dion &ten2A&d segdim sulfate aqueous solution
was added thereto, and the bottle was sealed and shaken at 40C for 24

hodrd) SubténaeganjchecliengingastiepesitisingAimeammlacétein a 100 mL
ving a pore size of 0.1 pm, and the sulfate jon concentration of the

h
PolyRioRUSY RlSuret? ThE Shnfe BkINicIPHULTE A HER BLABHBRMSodRINtIoN was
addeAfg 2 i%f?ds? '%‘&ﬂéﬁf&‘é"s%%?’eté‘e_a%faé%é%ﬁf’%?e%a&"?ové’aﬁ hours.
e su in g

measurea. ate ion exchange ratio of Inorganic scavengin

Subgempasiionhhy weis talsweaiediffera hasmmennsaibeah dMep GG a pore size
given in Table 4. Inorganic scavenging compositions A2, 131 to B4, and

of 04| wcsendréheusidtatel ionhewmwrabpbienior the it eienwase meiasured. The

were calculated, and they are given in Table 4. Furthermore, inorganijc ,
same RRREAIRE SRR, B 1iD e, 308 Ay TR AqHER S BRILIERAN its own,

ond ST 0 SRl ISR AU AT Bonange ravo
of in@ft@anic scavenging composition A1 was calculated from these measurement
values, and is given in Table 4.

Inorganic scavenging compositions A2, B1 to B4, and C1 to C4 were
subjected to the 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 subjected to the same procedure, the ion exchange

ratios were calculated, and they are given in Table 4.
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Inorganic scavenging composition Al 80% Inorganic scavenging
composition A2 > 99% Inorganic scavenging composition 61 90%
[01 3[{51]organic scavenging composition B2 90% Inorganic scavenging -
composition B3 95% Inorganic scavenging composition B4 > 99%
Tablaotpanic scavenging composition C1 > 99% Inorganic scavenging
composition G2mp®9% Inorganic scayengjingeasipesitiangs 3ati@9%
INORANGesAMRNIgNE FBReSHIRN C41> 99% Inorggee sulfate ion
;%@,ag@ng%é\leﬂ@n@@g@@g;tmlme ion scavenger A3g»99% [norganic
t%BF@éﬁ;é%é&@/&ﬂg%%c{é?ﬁ@n IBorgaiic sulfate I0NgpeAvenger 628 D%
(%g%%[&(.égé\llg}}& %”Ca O%’ %%r%d 90846 IHUIgdHI(.,IEHL/ldlE 1011 SCav nger

L£
D UJ /U 11 IUI al IIL; SUlTA L{ 'S W VETTYTl \/:IL 2070 Ib ApSretuiie buuatc on
- i qomlpos Qn Fata Qeavanoory 8 500z Inr\rﬂ

UK , 0% lrorganic suitate{en-secavenger-Co-20%—terggnic
fiiy a -_ 'RQQPF‘RO%HD'? @f Ustrial Appllcab”@ljgﬁ:ﬁg] | Ihe '||quganic
E@l?fﬂﬁﬂ'?rﬁ?é\"%’(’ﬂ*ﬂﬂ&OWQWQW%}HHn C Qr‘a\/pnginﬁ Di’npnci'rinn afithe
ﬂﬁ%’i‘fﬂﬁ%‘fﬁf&ﬁ”ﬁaﬁ%%ﬁ%@h@?cap bility in scave¥ftying sulfate ign to
ireioaniexsaven gioagemitresitn &dchangers. Adding ##4norganic _sulfate
oo sEvenges i theamopgsiim Sehivenging compositiyof the present
invenkait toudaesitnadlawsraiareffect in [suppressing lé&ching out of sulfate
IQRcAgShitORIGARBRUAIieSEejefram to be exhibited. JThgnables the
inRsaai suliate 1on sseavenaetor thelinorganic scagenging composition
Of i Yg AN E SR VERIRA J0- /e, BEEU in|various appligggons such as
S%I}Hé]nig%\ﬁ?{ér@‘e(?{g@ayé% gpég i gtectroric COFF%(Q/HEHI oramrefgctrical

AR
LH"IH’P%H%I ISLUV# L1 IIJOL'#I IUI\I‘rd.eIF)‘I II.¥ gXCI d VIUU IdIIgC I_%IO}IICIIIIUIU lIIC

O or.-aF +|r\ nnnnnnnn

i é"éz‘r{%'c%‘é';'f“te Ion Scavengar 1 1 [ ogamMeT
inorganic sulfate ion scavenger C2 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
composition of the present invention have a superior capability in scavenging
sulfate ion to that of existing inorganic anion exchangers. Adding the inorganic
sulfate ion scavenger or the inorganic scavenging composition 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. Furthermore, 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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scavenging composition of the present invention may also be used in a

stabilizer, an anticorrosive, etc. for a vinyl chloride, etc. resin. 50 Claims
Clairds An inorganic sulfate ion scavenger for which the amount of ionic

impurities leaching out in pure water is no greater than 500 ppm and the

1. amborirergamiges idfalalshiriravengsiréanandyiehib gremen taf donic impurities
oo S T S SRR AEr b surae
ion léagﬁtﬁgoaa%vsuggrm%naaog%@ferltﬂ%% ¥heysin the amount of

sulfate tadical contained in the inorganic sulfate ion scavenger is no

2. grefiter ther@000 putfate Tor isompanigevifatrsmizeavendtaancdidingerein the |
to any one of Claims 1 to 3, wherein the inorganic sulfate ion scavenger
SU|fa§3§@|€&é&'fﬁﬂﬂﬂ1§ﬁj?éﬁmbéﬁ1§sﬁlrﬁg W ans@idtalcite-like compound and

rﬂlClned material th of, an aluminum compo tltrlum
B T ST 16D e e paer ranr i S 1 n garpiherein the
amoéHFfa? LfateVENaRLRCHEINGS AnnRas REJalms &J%evvgﬁfsﬁh%nge; is no

inorganic sulfate ion scavenger is selected fronY the group consisting of a
greabydtbtaicBeOIE mpmpound and a calcined material thereof, an aluminum
compound, and an yttrium compound. 6. An inorganic scavenging
4 rﬂpﬁ&imwﬂmﬁgﬁgﬁﬁéqn&gan%rmma@c@@rcymwgéWa@a@r@h@It@lms 1to 3,
any ane of Claims 1 tqf and an inor anlc catlon ex
t48

Wherqectronl&ngo%%%'ﬁeﬁ Eﬁ"ﬁﬁr}es(fﬁ siforels %&?ﬁﬁ%&h%gﬁgﬁ consisting
of aSHUamarba@auﬁeg%ﬁﬁs&magéﬁama %&R@&P'm%éet@a? BeMof, an aluminum

eleéctronic component-sealing material formed by curing the electronic

componpdnantgealing cesirpoamppstidnaaztamling o &tade #nd. Ahydrate thereof.
electronic component formed by sealing an element by means of the

electRshid BEFRTOR SHHLERISIIRY résAVEdtE Bo SISO EEEsHdME RY ORhe Glgims 1 to 4,
e SR e AT 0 SR SRRl B it
of aClgiatdi@icite-like compound and a calcined material thereof, an aluminum
compound, and an yttrium compound.

6. An inorganic scavenging composition comprising the inorganic sulfate ion
scavenger according to any one of Claims 1 to 5 and an inorganic cation
exchanger.

7. An eilectronic component-sealing resin composition comprising the
inorganic sulfate ion scavenger according to any one of Claims 1 to 5.

8. An electronic component-sealing material formed by curing the electronic
component-sealing resin composition according fo 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. A varnish comprising the inorganic sulfate ion scavenger according to any
one of Claims 1 to 5.

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 to 5.
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12. An adhesive comprising the inorganic sulfate ion scavenger according
to any one of Claims 1 to 5. 51 13, A product comprising the adhesive

13. accArgiRgiRClIMpPAsity thBaskh eANR s gaa@isis1Hate ion

scavenger according to any one of Claims 1 to 5. 15. A product
14. confppsintetios pystisiaccordingto @aim $41f82 ion scavenger according to any
one of Claims 1 to 5.

15. A product comprising the paste according to Claim 14.
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