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- 1 - DESCRI PTI ON | NORGANI C ANl ON EXCHANGER COWVPOSED
OF BI SMUTH COVPOUND AND RESIN COVMPCSI TI ON FOR
ELECTRONI C COMPONENT ENCAPSULATI ON 5 USI NG THE SAME
TECHNI CAL FI ELD [0001] The-pnesent invention rel ates
to a novel bismuth 10 conpound that is useful as an

i norgani ¢ ani on exchanger and the |like used for an
encapsul ating naterial fopsc-gepregpductors or the |ike
in the field of electronlc I ndustry, and al so rel ates
to an inorgani c ani on exchanger containing the

bi smut h conpound, and a resin conposition 15 for

el EYDRGANTC oI EXCHANGER STOMRASHD @6nBéEM$%@ QUY@OUND AND
i norgani ¢ ani on exchan BACKGROUND ART ﬁg
Con@gﬁi“iq o AT SE L TRy Epgl EF%%%RO% ﬁ@E@OBF‘%'FnﬁW g T LON
20 hydrous nagnesiun1oxgg alun1nun1OX|de
etc. have been known a |norgan|c anlon exchangers.
Anong them bi snuth conpounds have been known as

i norgani ¢ ani on exchangers for a long tine.
BiThOBiOEprk ( NOB) G- xnH20 (x is 3.5 < x < 5.5, and nis
0O or a positive nunber; 25 for exanple, see Patent
Dod\d®endt 1), and Bi 10013+x(NGB)4-2x (x is -0.18 <_ x
< 0.29; for exanple, see Patent Docunent 2

-2 h
been pTB%d%%ﬁ*%glBﬁgﬁBFhoﬁoﬁﬁﬁﬂﬁﬁétﬁaﬁlH@V%}dﬁfWHﬁ%ye
e&%ﬁ@%@%dpgﬁggr{gnﬁé%ful as an inorganic anion exchanger and

the like used for an encapsulating material for

semiconductors or the like in the field of electronic
industry, and also relates to an inorganic anion exchanger
containing the bismuth compound, and a resin composition
for electronic component encapsulation containing the
inorganic anion exchanger.

BACKGROUND ART

[0002]

Conventionally, hydrotalcites, hydrous bismuth oxide,
hydrous magnesium oxide, hydrous aluminum oxide, etc. have
been known as inorganic anion exchangers.

Among them, bismuth compounds have been known as
inorganic anion exchangers for a long time. BigOg(OH)(NO3)6-
#NH0 (x is 3.5 £ x £ 5.5, and n is 0 or a positive number;
for example, see Patent Document 1), and Bijo013+x(NO3) 42 (x

is -0.18 £ x £ 0.29; for example, see Patent Document 2)
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[0003] The inorganic anion exchanger is mxed with
resins for 5 electronic conponent encapsul ation,
resins for electrical conponent encapsul ation, resins
for electrical products, etc, For exanple, nmany of
LSTs, 1Cs, hybrid ICs, transistors, diodes,
thyristors, and hybrid conponents 10 thereof are

g %SU' at edrou%l ng eg muec %Som -Cl)-lgl'el(ﬁse l? (%

PIHAPSHER SEn 8l ReT VORI ¢ EBTponen apsgpaflng

meLkerkale dResRQLncause any defect attrlbuted to ionic
inmpurities in a raw material or noisture that invades
froov3the outside. In addition, there has been a
demand that the 15 el ectroni c conponent encapsul ating
mat er i &le Iialgrganiigu@ni@haap@@taegi%mi%gniim wdithgrepame for
resi st ance, gh adhesi on, crack resistance,

nd .
ePABEFF &t C pﬁ%\@@ﬂepése%%w%a%oah TGofupetor electrical
reSIStlgﬁéy <§?OX ? %Pﬁrégtqpi%ﬁeglgétgig£ﬁ H%cts,

coannent 2 capsu iterials are main
cepposed  of an epoxy conpound and al so |nclude an
epoxy conpound curing agent, a cure accelerator, an
i nor gamdc efdalmpér, aafy ane Tgtsar dant , hylaripl difent , a
silane coupling agent, etc. Further, recent higher
|ﬁﬁégﬁaPF@#ﬁ(ﬁd¥ﬂﬁﬁseoﬁHMé%%?%rsQS”H%@YBFb@g%F“éHGWFS

generation 3 ‘ arros on of alum num

i

lier
&SEFPBHa%ﬁ SHEPS n??h?%r%ﬁﬂ%gegFSlnsdt'ﬁ%ere as been
CE‘Q§maEQ|§h§E”§dEH gﬁ b§eQE£EEEéHEdH@OHEMtb¥nca§gulat1ng

noi st ure |nvad|ng an epoxy resin used as an

encapsubat dsws dat ekuak. ady neefsry atheabutsd generatied

upon use of the
impurities in a raw material or moisture that invades from
the outside. In addition, there has been a demand that the
electronic component encapsulating material has various
characteristics including flame resistance, high adhesion,
crack resistance, and electrical properties such as high
volume resistivity.

Epoxy resins often used as electronic component
encapsulating materials are mainly composed of an epoxy
compound, and also include an epoxy compound curing agent,
a cure accelerator, an inorganic filler, a flame retardant,
a pigment, a silane coupling agent, etc.

Further, recent higher integration of semiconductors
has brought about earlier generation of corrosion of

aluminum due to reduction of the aluminum interconnect

width on IC chips. This corrosion is promoted mainly by
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sem conductor due to the reduction of the interconnect
width, a large anount of a flane retardant such as
antinmony 5 oxide, a brom nated epoxy resin and an

i norgani ¢ hydroxide is addedsto the epoxy resin,
thereby further pronoting corrosion of interconnects
made of alum numor the like. [0004] In order to
prevent the above-nentioned corrosian, 0 f

[

1 th :
HBFGUBRBNT T 1 SEUFBOT LsF St HhCB ol P aBl | Ty Tor 12 £in0
RO EE31 NS N2S Heen demndede LD oL delpdd UIReL <t bhs

deman r the 1 nprovenent |1 n nblsture resistance

r eldrabibhbti¥eot tadas been abseadyorpraapeseditt@tcanect
hydrotal cite that is an inorganic ani on exchanger be
mwdieidthl5awilé hod hencepaxpfr esfhame tdierdekée seck agpt @wng imony
inmpurity ions that cause problens, especially, _
haldgén RoREOTFHLsk SREKY, Tesbl Pl @it 1DBERARHE Mydroxide
Pat ent cument 4, Patent .Docupent. 5, P t, .
DdfhﬁQHEQGEOe?%?)§p9§yngssfﬁrsg%%ﬁﬁPlJngrgﬁgéagééﬁéﬁfng

and A%, UGN a8 n 20 X5 dRa HONSE aNdinE ALROBAL €nd ONke .
its ani on exchange performance cannot be said
sufddoziient. [0005] Wen this hydrotalcite conmpound is
calcinated, the anions within its structure are

el i m ndtedrdsw t EakvEnedt2S Protutens onehyeR TR ert e

is_ obtained. Since this calcined product includes,
BT Eer 8P ROV ERG o FRad B GaBEt: Hed CoeX Gl fant ity of

ané. o&ye)%%g‘}ggehzg)?rgeoer %nﬁgﬁ’parﬁg Wdte? Egeme'et“’ this

hy&?otaIC|te conpoundfqgﬁﬁs caIC|ne§ product restores

t heemdrRY loed 88 I Ugd i RimeMte Anaks 05 bih g neatiekance
reliability, it has been already proposed that a
hydrotalcite that is an inorganic anion exchanger be mixed
with the epoxy resin or the like to capture impurity ions
that cause problems, especially, halogen ions (for example,
see Patent Document 3, Patent Document 4, Patent Document 5,
and Patent Document 6, etc.).

Since this compound already has anions such as
hydroxide ions and carbonate ions, its anion exchange
performance cannot be said sufficient.

[0005]

When this hydrotalcite compound is calcinated, the
anions within its structure are eliminated and a calcined
product of a hydrotalcite is obtained. Since this calcined

product includes no anion therein, the calcined product has

excellent anion exchange performance compared with the
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It has been al so proposed that this cal cined product
of the hydrotalcite is mxed with an epoxy resin, etc.
(for 5 exanple, see Patent Docunent 7) . The obtai ned
m xture has excel | ent ani on_exchange performance, and
effectively inproves the noisture resistance
reliability of electronic conponents. On the other

h i t he obt ai i xt . h hi_gh
DY F e Bl SEorEaREy Tnd TaS, o Sbes bR T hor Sr bR e e
the 8Ly IH8QREAI NGH AT XA U8, 13RS QL DI sture in

el eCtroni c conponents, and a volune of the m xture

i ncr easehad hehhh $sdmbsdddise dahsar pthon. cActordi pgbyuct
when the mxture is exposed to a high tenperature in
précebselsydigrad csgleders haxdr wittefahodprapparetins, este. (for
comng_ off may 15 be generated between insert itens,

sGERTRSC e SHNPOHERE BREUNERT eld fFAReCP S ABKEThy has
”%%%E%?%9Egé%ﬁ§§”§¥éﬂgggé38??é§%%ﬁd€% tQS&”@%fé%éf%%ﬁy

cause erence’| éxpansi on

ceeblbel8NtnOfna ssubst tat st flde Al EBUeitP YARActronic
pressure generated by vaporization of the absorbed

meiospunent20 Thi sheootingr dfehdnaypicadseheranks ned mixture
packages, damages of chips, or the like. An epoxy

r Bgisnvebrplosih it styresehd eorRItet Gnd eAEApE LRI has
been known, (far exanpl e, see Patent. Docunent %%, i.n
WACCATHRS okyacio Bitsmiith SXYHyF ORI 28 CORBOImACRAR =S
| §ral;8pt gy EXCDANARELEEOT s XAl ARt s PAL effxture
Docunent 8) T1s bléended. 5 - [0006] Generally, anion
exelangees adsordhianinonstued | andheipt itdei rastrdadugdiyngwhen
environment is acidic, but it is
the mixture is exposed to a high temperature in processes
in a solder bath, a reflow apparatus, etc., coming off may
be generated between insert items, such as a component and
a lead frame, and a molding material for encapsulation, due
to thermal stress caused by a difference in thermal
expansion coefficient of a substrate, etc., or due to vapor
pressure generated by vaporization of the absorbed moisture.
This coming off may cause cracks in packages, damages of
chips, or the like.
An epoxy resin composition for semiconductor
encapsulation has been known (for example, see Patent
Document 9), in which an oxyacid bismuth oxyhydroxide

compound that is an anion exchanger (for example, see

Patent Document 8) 1is blended.
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difficult for anion exchangers to adsorb ani ons when
their 5 surroundi ng environnent is around neutral or
al kaline. Depending on an additive m xed with the
encapsul ating material, the pH of the resin
conposition may becone around neutral so that the
ef fect of the anion exchanger may not be sufficiently
efhiEiLed. 10 [0007] As a counterneasure against this,
et hbd has been proposed in which a cation
exchangef. LAt 1 5,2,50 182Gk s LsIixeth Wl ke when
ani on exchanger to reduce an apparent pH so that the
MeXBUE €s kb R1 iWge @nvh EBnheir Aved cliancexehange k5
properties (for exanple, see Patent Docunent 10)
Howgdecylt wiven arliensekidemad b it® addedbt @nporegingn their
physical properties of the resin may be inpaired.
AGHTEPBRGI 1Y ENEHTBRNExEhagTS SFUERSE neY LRI ey
tals..Recent]y, .. of such cati ex rs .
c ﬁﬁ?ﬁgf?%ﬁmhéyyﬁﬁgggéﬁ?b?%%%yiﬁﬁéugﬂFoegg %%ﬁﬁgﬁ al
conskderat ign pd QRO8LeAPe £POXYrR3iR iU eda§ Meddme around
printed wring board has been known, in which an
i Regaal Csd othaxahangeéfecsuch @8 anicat Eenhaexgdramgar not
ani on exchanger and anphoteric ion 25 exchanger, is
mbeeduffoeiexapleashibdéePat ent Docunment 11). A
printed circuit board containing an epoxy resin or a
pdﬁ&ﬁﬁénylene oxi de resin together with an ion
Scaven§§ra'dehé%rm%%@ﬂkg 5&5%%5% Qﬁ§spe§nmg{KHHLha%Sbeen
this ion scavenger, an iron exchange resin and an
| RAPRREE iRNwIEXShanger iaheexexemy fined, iand aslidhecid
i norgani c i on exchanger, an
is mixed with the anion exchanger to reduce an apparent pH

so that the mixture can be used with improved ion exchange
properties (for example, see Patent Document 10) . However,
when the solid acid is added to a resin, physical
properties of the resin may be impaired. Additionally,
cation exchangers often include heavy metals. Recently, use
of such cation exchangers in combination may be prohibited
due to environmental consideration.
{00081

An epoxy resin used for a printed wiring board has
been known, in which an inorganic ion exchanger, such as a
cation exchanger, anion exchanger and amphoteric ion
exchanger, is mixed (for example, see Patent Document 11).

A printed circuit board containing an epoxy resin or a

polyphenylene oxide resin together with an ion scavenger in
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ant i nony- bi snmut h- based one and a zirconi um based one
are 5 described (for exanple, see Patent Docunent 12).
An insulating varnish containing an ion scavenger has
been known, and a nulti-|ayered printed wiring board
is produced using this insulating varnish. As this
ion scavenger, activated carbon, zeolite, silica gel,
activated 10 alum a, ctivated_ c hydr, :
anflnﬁ% é%ﬁ?nfo Fde’® z?%%ﬁﬁﬂ uwupﬂ%gy f@ﬁ 53h8nger, an ion
h¥QE§E@%§H&§§m &he- 2/l en& kﬁﬁbﬁdexéﬁéﬂg@%aﬁﬁle see
Pat ent cunent 13). An adhesive filmfor
nakémpifﬁmﬁ@edamﬂteecen@efﬁdnyanlhoabdsexawadUGMhieh an
i norganic ion adsorbent is mxed, has 15 been known.
Asnthm@nymalﬁbcba@ﬁda@mrmta zaéppva@r@doaesaﬁdo@ﬁe are
zeolite, silica gel, activated alunm na, act vated

cﬁﬁ?crh%‘? ATEF SHEFRORAY i)%em%aea% DOFPRONT
P Osp%t %suﬁéggggf&g £h %o%tiﬁgxsn%&ggarf I8 Ch9Lr has

exanpl e, "see CUﬁEﬂ epoxy resin

adhesi MeowONtRidNiaNguani L iy dFap prgankd hasiheabddaowns.

An ani on exchanger or a cation exchanger is

epenphcéd adsiagy tthiis fosulaamagentiehor fexdigiseiosee

Patent Docunent 15). A conductive epoxy.resin paste

CORBEPMITY AFGHIORtES Seabehgercolditeyepl b%e‘i‘%l'ar?&tééfated
has been

g n(;ca en%e dX §
DPLIERS i 17 a8 Fhanast b S U hane vyl PR e,
aQEEBQH¥wQ&ﬂQﬁﬂﬂ§&% aL8rexeiplddd ed 6l ofre eXa 18, i ed
see Patent Docunent 16 The hydrotaIC|tes nment i oned
ag famn eﬁmmﬁM£hangemaaadtanocmmaﬂsdawenger in the
above- menti oned known exanpl es are

An adhesive film for multi-layered interconnection
boards, with which an inorganic ion adsorbent is mixed, has
been known. As this inorganic ion adsorbent, activated
carbon, zeolite, silica gel, activated alumina, activated
clay, hydrated antimony pentoxide, zirconium phosphate,
hydrotalcite, etc. are exemplified (for example, see Patent
Document 14).

An epoxy resin adhesive containing an ion trap agent
has been known. An anion exchanger or a cation exchanger is
exemplified as this ion trap agent (for example, see Patent
Document 15).

A conductive epoxy resin paste containing an ion

scavenger, silver powders and so on has been known. As this

ion scavenger, hydrated bismuth nitrate, magnesium aluminum



5 used as they are, or as a cal cined body. [0009]
Anmong these, hydrotal cites and hydrous bi snuth oxide
have hi gh ani on exchangeability, and conparatively
excel I ent chem cal resistancejand thermal resistance,
and 10 therefore, are used for various applications.
For exanple, in the field of electronic industry,

they, are. blended with encapsul.ating resins,for
s OVEBHALCE o1’ A AT IY e T A oridar 08 CRrayEted (for

r %'Qaﬁ?illei, t Yo Ofp SQHCORAURLRE £onpPONents, etc. However,
hydrotal cites are highly soluble under high 15

t enper akaine &a ahicgbe Bund i tohepBRE khonsn sutlang®ri And an
hot water at not |ess than 100C. Moreover, since
hyidmotsakeetesr iar ehso ahpyh-nen pbrstdukacghs oxdemss d@se

to give an adverse influence on physical properties
of*SEAc aFsHRAY i M + €4 RS, @ FRAECIRGHEGY -appl i cation of

hy. (Rkﬁlcites is limted. 20 [0010] On the other hand,
bi'smu conmpounds such as hydrous bisnmuth oxi de have

excel | gRbn QNiHNS LXEhaRgLEa PEI{ OF NRIC B yaRdus hsveulreenxide
applicable in a wider range. However, in order to

C apsrewihti Bhf &t drerercddngeiabn 1oty al amd mempemb et eehnect
wdth 25 in ICchips in recent years and the resulting
gersedtlienh ofemieal res ighpeFrapnOf LR lp&rf 6f haRee and

haﬁin ghi her ion haggeabilit Jﬂé%her (hq;na%x ol
re E?% RE ’aﬂﬂe§5“%ﬁ§%55 -§}OB§eﬁg%%ﬁ%nd€8f and 't RéFer-<-
h%%?t%%e@iéﬁﬁlégaéﬂég¥%d%9% Wﬂhﬁgtr onMﬁﬁ;%Q@abl@ﬁ§@@tJlth
conpounds cannot be used. [0011] at ent Docunent 1:
Japanese 1Rat ent rdai s @Goen seakahdudNors, and used in order
to improve reliability of semiconductor components, etc.

However, hydrotalcites are highly soluble under high
temperature and high humidity conditions, such as in hot
water at not less than 100°C. Moreover, since hydrotalcites
are so high in moisture absorbency as to give an adverse
influence on physical properties of encapsulating resins,
the range of application of hydrotalcites is limited.

[0010]

On the other hand, bismuth compounds such as hydrous
bismuth oxide have excellent anion exchange performance and
have been applicable in a wider range. However, in order to
cope with further reduction of aluminum interconnect width
in IC chips in recent years and the resulting generation of

heat, a material of high performance having higher ion

exchangeability, higher thermal resistance and so on has
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5 63-60112 Patent Docunent 2: Japanese Patent
Lai d- Open (Kokai) No. 07-267643 Patent Docunent 3:
Japanese Patent Laid-Open (Kokai) No. 63-252451 10
Pat ent Docunent 4: Japanese_Batent Laid-Qpen (Kokai)
No. 64-64243 Patent Docunent 5: Japanese Patent
Lai d- Open (Kokai) No. 60-40124 Patent Docunent 6:

Japanese Patent Lai d- Open (Kokai) No...15 .2000-226438
PEPER B 278 JAGE A PACEH: SPRH TN Kakal} e
Naon 80t Aotk HRahe ot s 8andapapesesfat ent
Lalg-Cpen (Kokai) No. 2-293325 20 Patent Docunent 9:
Japanese Patent Laid-Open (Kokai) No. 02-294354

Pat ent Docunent 10: Japanese Patent Lai d-Open (Kokai)
N8ate60-R390knRaflenta Pocesefateht Japdnerse Pdtcent.) No.
Lai d- OQpen (Kokai) No. 25 05-140419 Patent Docunent
12?"@%&%e5e Pat ent Lai d- Open (Kokai) No. 09-314758 9

Pat ent t 13: .J Pat ent _Lai d- [
e T e e e R i S
Lahd->Epens (Kokai) No. 10-330696

Patent Document 3: Japanese Patent Laid-Open (Kokai) No.
63-252451

Patent Document 4: Japanese Patent Laid-Open (Kokai) No.
64-64243

Patent Document 5: Japanese Patent Laid-Open (Kokai) No.
60-40124

Patent Document 6: Japanese Patent Laid-Open (Kokai) No.
2000-226438

Patent Document 7: Japanese Patent Laid-Open (Kokai) No.
60-42418

Patent Document 8: Japanese Patent Laid-Open (Kokai) No.
02-293325

Patent Document 9: Japanese Patent Laid-Open (Kokai) No.
02-294354

Patent Document 10: Japanese Patent Laid-Open (Kokai) No.
60-23901

Patent Document 11: Japanese Patent Laid-Open (Kokai) No.
05-140419

Patent Document 12: Japanese Patent Laid-Open (Kokai) No.

09-314758



5 Patent Docunent 15: Japanese Patent Lai d-Open

(Kokai) No. 10-013011 Patent Docunent 16: Japanese

Pat ent Lai d- Open (Kokai) No. 10-007763 DI SCLOSURE OF
THE | NVENTI ON 10 PROBLEMS TO BE SCOLVED BY THE

I NVENTI ON [ 0012] An object of the present invention
is to find out a novel bisnuth compound. Further, an
object of the present invention is to fj %

nERERTS rRAGHRTE Saf oI GALoT Ragiper (oxdi) No.
epyisoppental friendliness as well as high

perfornmance, in consideration of the above-nenti oned
ppgblerspaithdnfte 1k K8a@ind e raehent.hyaknewn (xeeeganies.
ani on exchangers. MEANS FOR SCOLVI NG THE PROBLEMS 20
[0013304%6 a result of diligent research conducted by
the present inventor in order to discover a novel

i RoEgahi RoCcufingn 1éx cAaprfedsofPaticgh paifoPrRihc&okral No-

c ed for a sem conductor encapsul ating
ngE_Bf%#f%r the like in the 25 field of electronic

' @QgéM Ypoddhe %enbabmggg | PARS 1.aREEH CONUALEY RY .
I ng out a novel bismuth conmpound represented by
tme fottewni ng formula (1): - 10 - Bi (OH), (NGB) ynH20
(1) wherein x is a positive nunber not |less than 2.5
a@dspé@%UREhahﬂgﬁlﬁNV§N§I®©sitive nunber not nnre t han

X_+y satisfies a_val ue % and n
|§ BBEEMS TO BE SOLVED 8y fie INVENTI N

[0012]

An object of the present invention is to find out a
novel bismuth compound. Further, an object of the present
invention is to find out a novel inorganic anion exchanger
having environmental friendliness as well as high
performance, in consideration of the above-mentioned
problems and the like of the currently-known inorganic
anion exchangers.

MEANS FOR SOLVING THE PROBLEMS

[0013]

As a result of diligent research conducted by the
present inventor in order to discover a novel inorganic
anion exchanger of high performance that can be used for a
semiconductor encapsulating material or the like in the
field of electronic industry, the present invention has
been completed by finding out a novel bismuth compound

represented by the following formula (1):



10

15

20

25

5 positive nunber, and wherein a peak intensity at 20
= 27.9 to 28.1 is 900 to 2000 cps and a peak
intensity at 20 = 8.45 to 8.55 is 100 to 800 cps in a
powder X-ray diffraction pattgrn. That is, the present
invention is: 10 1. A bisnuth conpound represented by
t he above-nentioned fornula (1); 2. The bisnuth
conmpound described in the item 1l above, wherein a
peak iHit @Mk tYOdrPe0=(%.4 to 7.5 is not nore than

1090 cps ina P%%'%%v%fmmbdsrff 1LACHLOD pRiter a%é Bess

Fhor'gani'® anifon exchanger conprising the bi snut

CQﬁQngd 93§§Q¥Qﬁ@lhﬂvéhﬁhmﬁéﬂnﬁbtohOZeaﬁﬁme()4& Ehe y
i norgani ¢ ani on exchanger described in the item3

abBaves s ch hAasicamfafi on excharige eapaci iy Gfomat
| ess than 2.0 neg/g; 20 5. The anion exchanger
desesiibed dpumitdre iamém 3 or 4 above, which has an

ani on exchange capacity of not s _than 0.8, ne i.n

a “REUEH Bl 2 Rftrdo S TSBSY YoRt ¢ 7%2 .%oﬁ;&%g aht a%n‘% to

nger described i.n.an f,q Lh € o

aé@@g,gﬁﬁlﬁﬁ §h5ﬁ?’alﬁ§§§¥déér§g§g ofgng% q%%%ng?egs 100
th§ﬁ850n8§§ % whenbuhirat gdrip S0OGactiohhgatnergani c
ani on exchanger described in any one of the itens 3
t ohatabeyethanp s grovindest aosuper nat ant having - 11
an electric conductivity of not more Hﬁan 50

wHen 2 §>&§’fﬂ1éﬁléle%°rm?‘ﬂ’€‘i GRPZBECNETRrRY &1eaA%PRYF nmef?tloned

V\Aﬁrgaosl hgT for encapsulating electronic conponents,
| ses the i norgani ¢ ani on exchanger

. The bismuth compound described in the item 1 above,
wherein a peak intensity at 26 = 7.4° to 7.5° is not more
than 1000 cps in a powder X-ray diffraction pattern;

3. An inorganic anion exchanger comprising the bismuth
compound described in the item 1 or 2 above;

4. The inorganic anion exchanger described in the item 3
above, which has an anion exchange capacity of not less
than 2.0 meq/g;

5. The anion exchanger described in the item 3 or 4 above,
which has an anion exchange capacity of not less than 0.8
meq/g in a neutral aqueous solution;

6. The inorganic anion exchanger described in any one of

the items 3 to 5 above, which shows a mass decrease of not

\ed

more than 2 mass $ when heated to 300°C;

7. The inorganic anion exchanger described in any one of

the items 3 to 6 above, which provides a supernatant having
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5 described in any one of the itenms 3 to 7 above; 9.
The resin conposition for encapsulating el ectronic
conmponents, described in the item 8 above, further
conprising an inorgani c cati ga exchanger; 10. A resin
for encapsul ating el ectroni c conponents, 10 obt ai ned
by curing the resin conposition for encapsul ating

el ectroni c. conponent s, described in the it or 9
aBbvELEC41C ATRLEELT bt ¢ b OHPORBRE. DBTAl Tibd g hen

engapsyhaling Ri.599Range W th the resin conposition
for encapsulating electronic conponents described in

tge ht esd B orPpoabaven 15r lehcabsvarnisly, e behtesinie, or
paste, conprising the inorganic anion exchanger
desupphedt s n vdriyrhogerpfitde hensogoppiq anbvvexcignger
The varni sh, adhesive, or paste d scriﬁegbin the item

[

19es66vRed f it tAer °86nBFi Mgt &S nof§a LHti on
h . .20 d l1l4. A d i Sj .
eXC %R%?g%g n c§%1051tlon ?ép %ﬁ%ﬁﬁ%ﬁgggﬁﬁﬁng¥éég%onlc

varni s esive, or pas e e 1tem12

0%0%%0@99¥§; AVANTAGESH OFn d HE: dnlNVENTLER!,  FOOddr 25

The new y-found bi snmuth conpound has ani on
exchargeabdy | i yirconpatiabketion tdreehexigstci ng 1 nor gani ¢
ani on exchangers. Mreover, an effect of suppressing
rdlfeaderefin A eNfidpaslPEoRY £ITEHIPNS 6B8TRP M Dy
m Xi n tHis bi smut h _conpound with .the resin

Jaen: by

CHEGaE: By = T i LR BnBOUNP S CER e o Bty Lot ing
a@e‘c%@oh@cv%rﬁwﬁer?o%pldiegét:ii_&@@’inSl{_(Hé 3%em 8 or 9 above;
encapsul ati on, coating, and insulation of electronic
11. An electronic component obtained by encapsulating a
component with the resin composition for encapsulating
electronic components described in the item 8 or 9 above;
12. A varnish, adhesive, or paste, comprising the inorganic
anion exchanger described in any one of the items 3 to 7
above;
13. The varnish, adhesive, or paste described in the item
12 above, further comprising an inorganic cation exchanger;
and
14. A product comprising the varnish, adhesive, or paste

described in the item 12 or 13 above.

ADVANTAGES OF THE INVENTION

(0014]
The newly-found bismuth compound has anion
exchangeability comparable to the existing inorganic anion

exchangers. Moreover, an effect of suppressing release of
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5 conmponents and el ectrical conponents that need high
reliability. Additionally, the bisnmuth conpound can be
used for a stabilizer for resins such as vinyl
chloride, an anticorrosive, jor_the |ike. BEST MODE
FOR CARRYI NG OQUT THE | NVENTI ON 10 [ 00151 Hereinafter,
thF present invention will be described in detail.

Unl ess ot herwi se stated, "% denotes 'mass .% % .

BraTGEh CoThGuRE® e bi AR ConBolRa 1h THe pr oSt
'QXﬁﬁ%&&%‘@E%hf%ﬁ%e§89£§d_QﬁnEQQuQQQNﬁrﬂ§Q¢bQQ§ch compound
for a (1) has a peak intensity at 20 = 27.9 to 28.1
OEagoﬁbtﬁkégﬂy} @@@l@@d o padkusntepsityt adnd9 sucB. 45
to 8.55 of 100 to 800 cps in a powder X-ray
defitapstlan qat terning 0046} irzGlegirhecprekeritronic
invention, x in the fornula (1) is a _nunber ichis
n6PTPRRRNEhAND e ephE 1 FR! | (I IRT S3Thapr Rt ﬁﬁg& a
nunber. of. 2.6 | ess t-han a a
ndberobri S 7 PR man dnaruator e T Taas oy oo
263y b hec IWMDETe Ofe N0 £ Bdld calsh Ia@cwaz@scshﬁmdés that
reason, the electric conductivity of the supernatant

i antheoaguenus suspeasiodke may becone hi gher, or

thermal resistance may deteriorate. - 13 1In the
pBESENMOPRVER | BRRYWNGNOVReTHH MIMENTIPN s a positive
nunber not nore than 0.5, preferably, a positive
ndﬁﬂé?]not nore than 0.4, and nore preferably a
pos'tIﬁ@&e#ﬁﬁ?%%&,nehenpféééﬁgﬂld%e%%ioﬁrﬁiﬁf@QJﬁesﬁr&@ed

not |less t
in detail. Unless otherwise stated, "$%" denotes '"mass %."

Bismuth compound

The bismuth compound in the present invention
represented by the above-mentioned formula (1) has a peak
intensity at 20 = 27.9° to 28.1° of 900 to 2000 cps and a
peak intensity at 20 = 8.45° to 8.55° of 100 to 800 cps in a
powder X-ray diffraction pattern.

[0016]

In the present invention, X in the formula (1) is a
number which is not less than 2.5 but is less than 3,
preferably, a number of 2.6 to less than 3, and more
preferably a number of 2.7 to 2.9. When a value of x is
less than 2.5, the number of NOs-radicals increases. For
that reason, the electric conductivity of the supernatant
in the aqueous suspension may become higher, or thermal

resistance may deteriorate.
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5 0.1, nore preferably larger than 0.1, and still nore
preferably not |ess than 0.15. Wen a value of y is O,
ion exchangeability in a neutral aqueous sol ution

| owers. [0017] Powder X-ray,diffraction pattern 10 In
t he present invention, the blsnuth conpound
represented by the fornula (1) has a peak intensity at

20 = 27.9 to 28.1 in a powder X:-ra fra€t| .
pat t ert* JPe0BHSERE 2B LS ndr & { eréﬁ\ g? nor e

th n. a I re t v
8897800 Threr AtsalbE on D B eFSFS%%%bﬂ?'h:”%%E&“ :

'ﬁhﬁﬁ@ktﬂoﬁSNﬂQIthﬁﬁsotmﬂnﬂiQQQm%pﬁreféﬁaﬁhﬁ<ﬁ@ﬁseﬁtve

i nvention, when the peak intensity exceeds 2000 cps,

t henben exchangeabiahi 0y3bn ®reéatrraly agueicugotsbist i Grn

deteriorates. Mreover, when the peak intensity is

| 8sd, tlﬁaﬁe swoef@gsablﬁ/héabg%uiffrﬁrtcﬂr&ouﬁadbé‘&bhleénoc%?&sy

to e |nt hot nd hav ersey

iﬁffﬁgs n“Ote| &St 8}%6 it o1 Be f‘o‘ée]saﬂaé Oafd\-(/ {hE 0 ion

p'é%%ﬁﬁh égﬂf ﬂy% tah%eQb?mJtih%og@dutﬁs@rf@@ﬁsed

by the Pormila has a peak intensity at 28 = 25

8.1491t79 8.55 |n a powder X-ray diffraction pattern of

100 to 800 cps, nore preferably 200 to 700 cps, and

stHdwdempKerapraéf drrasity 08002t ee 00 cps. - 14 - [0019]

In the present invention, the bis th compound

repres%%ﬂ€&3HVQPWQtbeﬁ%T%ﬁ?ﬁ)1%%& BE Y hAt “HRANG a
pgftae{ééc%%enged by’ tAhe ofo7rm1511|an ? pk(?m%r peakaXng«!aggfaFtafter =

27.9° to 28.1° in a powder X-ray diffraction pattern of 900

to 2000 cps, more preferably not more than 1900 cps, and
still more preferably not more than 1800 cps. In addition,
preferably, the peak intensity is not less than 1000 cps.
In the present invention, when the peak intensity exceeds
2000 cps, the ion exchangeability in a neutral aqueous
solution deteriorates. Moreover, when the peak intensity is
less than 900 cps, the bismuth compound becomes easy to
elute into hot.water, and may have an adverse influence on
electronic materials.

[{0018]

In the present invention, the bismuth compound
represented by the formula (1) has a peak intensity at 26 =
8.45° to 8.55° in a powder X-ray diffraction pattern of 100
to 800 cps, more preferably 200 to 700 cps, and still more

preferably 300 to 600 cps.
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5 The peak intensity is preferably not nore than 1000
cps, nore preferably not nore than 700 cps, and stil
nore preferably not nore than 400 cps. This peak is
considered to be a peak of g,bismuth conpound having
a large amount of nitric acid. A small anount of
nitric acid does not have an 10 adverse influence on
the conposition of the present invention. However,
whehlfhe peak intensity exceeds 1000 cps, the ion
exchangeahi | i erl t. a ' [ cone
casy T ort B aEa ot Narer Tooz0r e Fhars aut h
CoapoHashtidy the tpeeserhuiHvVent ey bectugdesnhawing whbebk at
has t he above-nenti oned peaks in the powder X-ray

dibf £articonopat serim angowser epresentigdrbytide pattern.
followngs: Bi (OH) 2 5 (NG3) 0.5, Bi ( 2.55 %NCB)
0Ths, re@k {ygnsity (ROBYeDewebly npEHRose 65 NG %0 C85

20 Bi 2.7 ) 0.3,.Bi ( 2.75_(NGB). 0. 25, Bi
(B2 EEINGHL0TSY BPFE G B0 (Ree) 00 T 26

2 ]glpgg ot B . 950 (MB) 9105, pand itheohikgered
[5%5% Aslgl%gﬁﬁkﬁ%iﬁ%gﬁ ?g? %%%aining %he bi smut h
cerpound p@5k id¥ theipmasentonmment iharingny fawvge amount of
material can be used as long as it provides a bisnuth
conpoundaahd chA smpéprasemtedt bytrhe fekiinfdees DPtahgve an
has ani on exchangeability. For - 15 le, the
bieSYGERS cOMPBIRTES Py ﬁ@‘epF@%ﬁ”ﬁW’er‘i’%x gﬁgcﬁﬁeseo%t
OHH%%n%gogy %?%%%%&”gwﬁ8§1ﬁﬂe ea@niﬁggﬁgy§yggkﬁkb%n1960
bismuth nifrate to basic so as to produce Pprecipitates
angs,deybngot ek MBI PIiAt €§. deteriorates and nitrate ions

become easy to elute into hot water.
[0020]

The bismuth compound in the present invention includes
one which has the above-mentioned peaks in the powder X-ray
diffraction pattern and is represented by the followings:

Bi (OH)2.5(NO3)g.5, Bi(OH)2.55(NO3)o.as,

Bi (OH)2.6(NO3) 9.4, Bi(OH)2.65(NO3)o.35,

Bi (OH)2.7(NO3) .3, Bi(OH)2.75(NO3)o.25,

Bi (OH)2.8(NO3) 0.2, B1(OH)2.85(NO3)o.15,

Bi (OH)2.9(NO3)g.1, Bi(OH)2 95(NO3)o.05, and the like.

[0021]

As a raw material for obtaining the bismuth compound
in the present invention, any raw material can be used as
long as it provides a bismuth compound which is represented

by the formula (1) and has anion exchangeability. For
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5 [0022] The bisnuth conpound in the present invention
can be obtained, for exanple, by adjusting the pH of
an aqueous solution of bisnuth nitrate to basic to
produce precipitates, dryi_ngsthe precipitates, and
subsequently 10 heating the precipitates. The pH of

t he aqueous solution adjusted to basic is preferably
7.1 to 12, nore preferabl to . i mr e
pPEREREY %&S%TELTﬁ%mp15hpéﬁaﬁé%egg?ggﬂé%%g%nggﬁ can
WaEN L e LG Pibahes ; A ecndradusedni soaferahhy idnt o1
100C, nore preéeferably 10 to 15 80C, and still nore
poebanabl i 2R t0 t60Casta $heapresenbdioyemtdmipitates and
pref erabl e exanpl es of conpounds that can be used for
t Hrgipd dd ustevemtitedns- i ncl ude al kali meta

hydr oxi des, al kali netal carbonates, alkali netal
hydPédéncar bonat es, ammoni a, conpounds from 20 whi ch
amoni.g 1S .genera eaf i +ure
hexane fyﬁg%gﬁgﬁr§§$%§¥m£f§{f@geﬁgggifﬁgﬁﬁkﬁgigﬁ Ban be
hydiaxhdes £ @ MR8 ehr Y es@bhssinds thbi pnabKadn dRfedhis
sodium and potassiumare preferable. In the present

i Bvantion, o prefuehablie raet hod Yaori 25 cobtrafwéag a

uni form bi snuth conpound is a nethod of sl ow

. . U y

dirsgpitagtare ol KHYIRE $HPUPFORLRHS % bPEAUE AP SHTHRI O
t adj ust, the bismuth soluytion to_.a, target , :
_t%‘&ﬁé&bg-t’i% P e_rcolfglcéiaﬁﬁspr glf:k}epiptHatoés?R%l e vy ton
IEdﬁﬁsﬁgaotQQ§§HQ!QS_%Qe@EQQH§§ Precpinbat @§rbypreferably
si mil taneously dropping a bisnuth solution an&)an
algkalol ne . spl attd e Mhi e reherpkeisoladj ust ed.t dtehe
val ue nentioned above.

temperature of the solution when the precipitates are

produced is preferably 1 to 100°C, more preferably 10 to

80°C, and still more preferably 20 to 60°C.

In the present invention, preferable examples of
compounds that can be used for this pH adjustment can
include alkali metal hydroxides, alkali metal carbonates,
alkali metal hydrogencarbonates, ammonia, compounds from
which ammonia is generated by heating (for example, urea,
hexamethylenetetramine, etc.), etc. Alkali metal hydroxides
are more preferable. As this alkali metal, sodium and
potassium are preferable.

In the present invention, a preferable method for
obtaining a uniform bismuth compound is a method of slowly
dropping an alkaline solution into a bismuth solution to

adjust the bismuth solution to a target pH, thereby
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5 [0023] In the present invention, drying after the
above- nentioned precipitation nmay be perforned at

room tenperature or by heating. Nanely, any kind of
process may be perforned as,l;ong as excessive

noi sture can be renoved 10 fromthe precipitate. A

Eeat drying furnace or the |ike can be used for

eating, The drying tenperature in fhe presen .

i RYeALT O I SSriefErabPy @Gtﬁ5n?§bfff%h qhﬁfeaaso possible
preferably 100 . . 00 t lss i;ned
ngan%g%%a 6ﬁﬁﬁ&$ﬁ%?%é:%#é%éﬁ%taﬁgggﬁ?yon céﬁgkga
gL9uURdet Os & Hesin edapant Atk£l Sz ediytiperfioin ngheapH is
grinding process, depending on a purpose. Al though the
padtueted stzechef viaheebnsnut dtnebmpowed in  the present
invention is not limted in particular, an 20 average
pdﬁf?éﬂg size is preferably 0.01 to 10 pm and nore
preferably 0.05 to 3.m When the avera ticl Lze
is not" E%EFﬁéﬁnﬁ.biviﬁﬁl?qﬂaﬁﬁxéﬁﬁtﬁgg%ﬁggﬁh%bﬁgé
easi Ly 2995 sgate. \Wien Lhe gyesraae ekt bel eoshze 1s
n%inlegg_?%gn fg'ﬁhl addi?ion%%f t he bisnut% compound
t @ chpk@stArdByr 35, iNPaiihgPhysnedly, ppopekin@sodfpriokess may
resin. [0025] Anion exchange capacity - 17 The anion
exchargéotapdcit yldny tise epresehre itRigiirgncapsbe removed

e o e et Tl oo MMl d & Gt ive con
ggﬁn{/g]t%%;(}?gﬁgn %%%ﬁngg’ .1 E‘RL/&nge t%lrre)(éecgthpé 0i & t]kgo'p@esent
invention is preferably 50 to 250°C, and more preferably 100
to 200°C.
[0024]

The thus-obtained bismuth compound in the present
invention can be ground to a desired particle size by
performing a grinding process, depending on a purpose.

Although the particle size of the bismuth compound in
the present invention is not limited in particular, an
average particle size is preferably 0.01 to 10 pm, and more
preferably 0.05 to 3 pum. When the average particle size is
not more than 0.01 pm, the bismuth compound may easily
aggregate. When the average particle size is not less than
10 pm, addition of the bismuth compound to a resin may
impair physical properties of the resin.

[0025]

Anion exchange capacity
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5 and shaken at 40C for 24 hours. Subsequently, a
chlorine 1ion concentration of the supernatant was
nmeasured with ion chromatography. Then, a chlorine

ion concentration was neasured_as a blank val ue by

the sane operation as above except no sanple was

useﬂ, and then was used to calculate 10 an anion
exchange capacity. The ani on,exchange capacity.of the

i norg EtaﬁﬁPBnezg&?ﬁﬁh§ﬁpa8ﬁt¥hénﬁ%g%é’stﬁ%gﬁ Yo%
pr.ef er abl t..les : 159, ref er

ot Tece i =2g Bghon il PR e Rt el o oot

| ggspti a3 - MAbE. nadedib genekalbyat notcdmyea tirhabon of
10 meq/g. The ani on exchanger of the present

i OVeniho DAL iversuiptlabke foto appldlcatli pnsystchlese bottle,
encapsul ati on of el ectronic conponents, when the ani on
excHapyekempeci40yCt her e Hogingi-t hfubsegeently, a chlorine
ahove-nentioned rang Furt hermore, the ani : .
e%&ﬁaﬁﬁﬁ?e%ﬁrﬁqﬁgingsgﬂ? fﬁf?ﬁﬁféﬁﬁﬁoﬁafsmékﬁéygfbﬁFggléon
f %@BQ%%‘@&WS §ﬁ&fﬂ, a$ craRGapsuk ahi 85n Qfntel-2GbhORAS
conponents, en the anion exchange capacity in a
nerheakcagie alH1SeIkUE00e | By Witdidar@ opangeidescy idbede
bel ow. [0026] 25 Ani on exchange capacity in a neutra
agxeens 8ol sAnwe Whse uaaflonarX cHuy&agcapaeft o igprlgulate
neutral aqueous solution in the present invention is
nEds GReauSFHY S CE®3°468r um chl ori de aqueous

SO|ytIPQ% ;%ao l%XC%agagfciﬁé%yqy ®f %Hg ?Qof%aﬁyﬁ Anion
sodi um chl oride aqueous solution at 0.1 nol/L
concenthhati 80 Wt 6 Rlsaeed i hiit 8t 2orl 00 fHrefokyel fyd@naess
bottl e, "and shaken at 40C for 24 hours. Subsequently,
athan 2.0 meq/g, more preferably not less than 2.5 meq/g,
still more preferably not less than 3.0 meg/g, and
generally, not more than 10 meq/g. The anion exchanger of
the present invention is suitable for applications such as
encapsulation of electronic components, when the anion
exchange capacity thereof is within the above-mentioned
range. Furthermore, the anion exchanger of the present
invention is more suitable for applications such as
encapsulation of electronic components, when the anion
exchange capacity in a neutral aqueous solution is within a
range described below.
[0026]

Anion exchange capacity in a neutral aqueous solution

The anion exchange capacity in a neutral aqueous

solution in the present invention is measured using a
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5 chlorine ion concentration of the supernatant was
nmeasured w th ion chromatography. Then, a chlorine
ion concentration was neasured as a bl ank val ue by
the same operation as above gxcept no sanple was
used, and then was used to calculate an anion
exchange capacity. 10 The anion exchange capacity of
t he i nor |c ani on exch &he preﬁent

i AZENTT o TH tHre 2HEGOTAI °% ue%ﬁ% Ut on 1PsOF @ sample
p%ﬁ&e5@QLy J%na 55@5uﬁhéﬂlékfﬁénﬁﬁhgougnﬁ@lu@ﬂﬁf%ﬁabl

not less than 1.0 neqg/g, still nore preferably not

| e%S/the@néer&rmq/og, wahd genesalintonat 10068l thayeihibene
meqg/ g. This neutral aqueous solution has a pHof 5 to
Tbotthe, amdrsexehangern 0Uf fidre2pr bsent . | SveRtdoentlsy, a
sui tabl e for applications such as encapsul ati on of

elCBAPF BRF cL LBIFOIERTE 2 LR T e arfiiERF8REfahgs measured

ca it t he neutra QuUS _S on is W :
Bﬁ%@ ﬁéﬁt&% a2 Paﬁge%ﬂfﬁb27]8h#%erﬁ% ﬁegkgtgﬁ%ggtlon
ThelMRL 2 E§SLSLANGE H1Ankhea PEESSNtcHNWERE 8Peistion as
represented by a mass that decreases when the bisnuth
25 eeepexdsdp©fnd hanprieseat hswentaren thenheas edseat to
300C. The thermal resistance is preferably not nore
t k@i cRlew amranion @xchpageradbdcifot- nore t han 1 79@
and st|II nor e preferabl not nore than 1. 4%.

anion e HEhiger <61 Fﬂgepg%% Y e |oﬁnorga%ﬁﬁ fgﬁ
xc%%B 9651:0%% %ﬂ&@t $ encapsulatipnef nsuelectiQidus

conpone when ernal resistance is
solutlon is preferably not less than 0.8 meqg/g, more

preferably not less than 1.0 meg/g, still more preferably
not less than 1.2 meq/g, and generally not more than 5
meq/g. This neutral agueous solution has a pH of 5 to 7.
The anion exchanger of the present invention is
suitable for applications such as encapsulation of
electronic components, when the anion exchange capacity in
the neutral aqueous solution is within the above-mentioned
range.
[0027]

Thermal resistance

Thermal resistance in the present invention is
represented by a mass that decreases when the bismuth

compound of the present invention is heated at 300°C. The

thermal resistance is preferably not more than 2.0%, more
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wi thin the above-nentioned range. [0028] Electric
conductivity The electric conductivity of the
supernatant in the 10 present invention is obtained
by m xi ng deionized water _whth_a sanple, stirring and
suspendi ng the m xture, and "Subsequently, neasuring
an electric conductivity of the resultant

supernatant. Nanely, nd 50 of

d@F%ﬁ?%%RﬂxMﬂggrmﬁéﬁetﬁ?%c%dhin@g%angbgldwnfzpreferably

pal ypr I S,bottle, stirred, and suspended.
ﬁ geﬁﬁ%%ﬁﬁﬂgléhe bottle was stoppered and mai nt ai ned

at 95(:-1”1'fe0rang.gnh9k|£§ar{(§é'ke ofbahtl 93:@@&1@ Stminl-ibal e3 .
Then, the bottle was cooled, the solution was

f shﬁea}eﬁe b a appl inemeolbs ama:lf idst encapadlamniorelodct ri ¢
conductivity of the filtrate was neasured. 20 The
epé@ptr@n%mtmn@mty, ofh¢he ey sderagant e ptORAHEd 1 Sby

t he nor ani on xchanger of the present invention
i &5 é?e ‘ﬁﬁi“ﬁﬁ &°PRan BFPS/ cm nore preferably
re than 40 S/cm and still nore preferably not

nore than 30 S/cm Cenerally, not less than 5 S/cmis
preterabt econ®B-tERa tgni on exchanger of the present
invention is suitable for applications such as
encapstihatdlgrtofic- cg@duetiecitrvomitc té@nﬁ@m@masta%eﬁ Fh%
el ectric conductivity is wthin the abagve- nE$H£

r %@éenfrhénﬁ’%lgﬁhllé SREBACX CHaryeT "gf EhB pTE
| nuent ion std 'l'rr”we gee'%@%e%cfl lo apg! m{ap@s and

SUCh as % Hé%capsu at | O roni corrponents for
e&%r}sp,b@uemiaﬁp s ANingN a8 X6 NERgE: € apadiuky i b st Nadf [ess
than 2.0 neq/g and

resultant supernatant. Namely, 0.5 g of a sample and 50 ml

of deionized water were placed into a 100-ml polypropylene
bottle, stirred, and suspended. Subsequently, the bottle
was stoppered and maintained at 95°C for 20 hours (the
bottle had a small hcle). Then, the bottle was cooled, the
solution was filtered by a 0.1 um membrane filter, and an
electric conductivity of the filtrate was measured.

The electric conductivity of the supernatant provided
by the inorganic anion exchanger of the present invention
is preferably not more than 50 pS/cm, more preferably not
more than 40 uS/cm, and still more preferably not more than
30 uS/cm. Generally, not less than 5 uS/cm is preferable.

The anion exchanger of the present invention is

suitable for applications such as encapsulation of
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the electric conductivity of the supernatant is not
nmore than 50 S/cm [0029] 10 Resin conposition for
encapsul ating el ectroni ¢ conponents Resin conponents
used for the resin conpositigp for encapsul ating

el ectroni c conponents containing the inorganic anion
exchanger of the present invention may be

t hernpsetting resins resins

B SESTHS RrRRRRECS eofi: RSOy ar e B ete gity 1o
rEsiNs, HW BROXYmef €500 QAhg By be therrmpl astic
resins, such as polyethylene pol ystyrene, vinyl

chl or im, iﬂBanﬂQ&YMﬂﬁwe&l&ﬁanﬁ’éﬁf@f alfee present invention
conponents are thernosetting resins. The

t her sroskt tnarg ﬁestaslasémtfamplﬁhétzgnﬁe%¢@ﬂGﬁhposition
for encapsul ating el ectronic conponents_ of th

pPES@ntY %ﬁkﬂﬂ|Q§neé?%tﬁ?%FéﬁﬁﬁmVnﬁﬁEﬁolf?%g?ﬁgmgﬁ when
CRREY 155} 18 AR PALLL Ol a11y BEERELELY, £90 cys an

GOS0 "EF oS 7 65T h ‘Conposition
e@ﬁépéyéé"éﬂﬂg R8CLE9Pi £y 2D GRMROPERHStEPOXYs RSl RSre
used for the present invention are not linited, and
apyagpoxyudasi.n used as resins for electronic - 21
conponent encapsul ati on can be used. For exanple, any
kilRE290f epoxy resins having not |ess than two epoxy

groups in one nDIecuIe SO as to be bIe can_ be

usES 79 On ap __ qicomponents
nater'ﬁg %oﬁén@genggdE%d@o%ggagegpﬁxyb IiRSon for
blsphen € epoxy resins bi sphenol type epoxy

r%&b@§suﬁ@ﬁhﬁ@”ﬁHﬁﬁﬂr@hdtiGoﬁ@ﬁh@hts containing the
inorganic anion exchanger of the present invention may be
thermosetting resins, such as phenol resins, urea resins,
melamine resins, unsaturated polyester resins, and epoxy
resins, or may be thermoplastic resins, such as
polyethylene, polystyrene, vinyl chloride, and
polypropylene. Preferable resin components are
thermosetting resins. The thermosetting resins used for the
resin composition for encapsulating electronic components
of the present invention are preferably phenol resins or
epoxy resins, and particularly preferably epoxy resins.
[0030]

Epoxy resin composition for encapsulating electronic

components
Epoxy resins used for the present invention are not

limited, and any epoxy resin used as resins for electronic
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resins, can be used. In order to inprove noisture

resi stance of the conposition of the present

i nvention, an epoxy resin containing not nore than 10
ppm of chloride 10 ions and net nore than 1000 ppm of
hydrolytic chlorine is preferably used. [0031] In
the present invention, the epoxy resin conposition

f | at | ect f er abl
| Orpepeapeul aling, o ectron!  Companeris, BLELELAbl by, inc
A%ft Q?o%ﬁ e{}%n%g%gkrl}{ﬁego{ ofestshechgﬁeﬁggteé&yye@tﬂo‘aﬁs in

any o nown curing agents for epoxy resin
CORBOgbié QNS tARsbeouUsedcuRgferahbl Beexssm eanther eafe
i nclude acid anhydrides, am ne based curing agents,
neyokakréased wed hg m20dagents erandst heuth ks phenhe
curing accel erator used for the present invention,

amp Vet ak heP RFb e Sdiksir n Eléé%%w%%é¥6ﬁ§ef690%bo¥V“JPeS|n

COMPOSi t | gan be ed. P bl I th
%&P ggn%ﬁi 3ﬁés§§°§§céfar;eo§%%1 eSEanr es]é%%%S%&

a%%%hﬁgatgg? béfﬂé$®zolfht5¥aa} %%C§h§£é$é”ﬁbls%ﬂQethe

like. 22 032] A conponent known to be m xed with

NMAHc@iiBgah €S| HS ﬂﬁﬁ1coab$@1b60mno@ﬁihm phethetreésteantion, an

conposi tion for encapsulating electronic conponents

ofepche peedentortaigringonot where rideded BPEX@ﬁp‘F@é’rdfde

such a caonponent incl ude i nor

réﬁﬁwdaﬁ? Nt BRAS .Hﬁjna&QﬁP PiJP W%%ﬁPéX%%E ?ﬁﬁ?&ﬁﬂe S
gfggggi g%&ilease agent, etc. Each of these

c nponents nown as a conponent mxed with a

molodizng epoxy resin.

In the present invention, the epoxy resin composition
for encapsulating electronic components preferably contains
a curing agent and a curing accelerator.

As the curing agent used for the present invention,
any of the known curing agents for epoxy resin compositions
can be used. Preferable examples thereof include acid
anhydrides, amine based curing agents, novolak based curing
agents, and the like.

As the curing accelerator used for the present
invention, any of the known curing accelerators for epoxy
resin compositions can be used. Preferable examples thereof
include amine based accelerators, phosphorus based

accelerators, imidazole based accelerators, and the like.
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Pref erabl e exanples of the inorganic filler include 10
crystalline silica powders, quartz gl ass powders,
fused silica powders, alunmi na powders, talc, and the
i ke, and anong these, crystalline silica powders,
quartz glass powders, and fused silica powders are

i nexpensi ve and preferable. Exanples of the flane
retardant include 15 antinony oxi de, hal ogenated epoxy
rd$i’dé] magnesi um hydroxide, al uni num hydroxide, red

Phosphor US.a88d (sampounds, ANARPHRLY G E816l, BASEds can

conpounds, “etc., n exanpl és o e coupling agent

i nGlsWdecshl ane pasednenessintédmitiumibasedr 0sap LG Ling
Mor eover, exanples of the rel ease 20 agent include

waxes tsuahc asombdrpimatsi © fpahaf pirasamd higirerional wphat needed.
al cohol. [0033] Besides the above-nenti oned

cmponéntsof t Hech ésiaempesApbsi Rt bitles 6 éneapautatiidger, a
el ectroni ¢ conponents of .the 25 pr sent i.nventionj%ﬂrler

m%%?mEOﬁFS?ﬁd ?eé%fFV@l&Ppu%%?? OLgSivERPTIFC
tly &%ﬁ%%gﬁtln?a!éﬂég%eagggkt,eﬁgT.S@gEbféfa%ﬂé%e d%%%onents
s but ph

reactive difuent inclu y enyl glycidyl ether,
- 123 knbhe 89! ¥ edmddieinudes xaet Ayth ef plldkayoapoxantssin.

the thixotropy inparting agent includes organically
nididfficedblbeatam tes Jf0034] inbrJdel pridfléeabliechiéndi ng
proportion of the inorganic anion exchanger of the
presete lilAvent+ biEd PUOETFo 162 paf tB 25y PRESETS notesed
DAL ELEOLE AeLe, SRS, B TBRS T ELAL! W R l00.BR S
among these, crystalline silica powders, quartz glass
powders, and fused silica powders are inexpensive and
preferable. Examples of the flame retardant include
antimony oxide, halogenated epoxy resins, magnesium
hydroxide, aluminum hydroxide, red phosphorus based
compounds, phosphoric ester based compounds, etc., and
examples of the coupling agent include silane based ones,
titanium based ones, etc. Moreover, examples of the release
agent include waxes such as aliphatic paraffin and higher
aliphatic alcohol.
{0033]
Besides the above-mentioned components, the resin
composition for encapsulating electronic components of the
present invention can also contéin a reactive diluent, a

solvent, a thixotropy imparting agent, etc. Specifically,

the reactive diluent includes buthylphenyl glycidyl ether,
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encapsul ating el ectroni c conponents. Wen the
proportion is 10 less than 0.1 parts by nass,

i mprovenent of anion renovability and noisture
resistance reliability is snmgl4.-. On the other hand,
when the proportion exceeds 10 parts by nmass, no
further inprovenent is expected but costs wll

i ngre 0 B i.ng inQrgani ni
ety =5 1ha rsohettTHeUR YHEE Bl an
| RONGARK6p G Al O EXChABERE , 1A ABLAd NYrGaARE 6a BIY Qfbdified
exchanger of the present invention can be inproved in
amieprrogapeuri ng capacity, and is al so expected 20 to
provi de an effect of capturing cationic ions. The

| IéWg4ni ¢ cation exchanger is an inorganic substance

i th ti bility. Th l,endi tior
Of 1 ho! ThaT G oA BheP AR o1 O o BeaRe on e

[ [ ' kL ga [ Xcha re i
AP ERCh S Janeepie-cat B R RelaRgeid B e

20 \BhaisB, t REAS Ofe idIRMLIFNICLANS Ofa r X CRARGEE/ M tgiaR & o
cation exchanger as nmass ratio. The - 24 inorganic
anlid®n pexthahgerasf dathehpr eseht ¢omeriitdenafdrt he

i norgani ¢ cation exchanger may be separately m xed _
WK APRE L aF 8RY P &SHIoSiiti 6ATPBRe Rt ap¥hifat Fify Proportion is

electr ol.g GO[monent s, mgtéﬁ[m}émé’ oVl Qr ey .l gpded in

advance and then mxed W e resin conposition,

whehdhe: es| Nacomasiti-en rbsi proguced 1 ithe1h abt &4 small.
nmet hod in which they are blended in advanced and then

moed hies ophef enabl e.whEm $hespbepgausiort kexcekdbt 80 parts by
met hod can enhance the effect of the conbi ned use of
mass, no further improvement is expected but costs will
increase.
[0035]

By using the inorganic anion exchanger of the present
invention together with an inorganic cation exchanger, the
inorganic anion exchanger of the present invention can be
improved in anion capturing capacity, and is also expected
to provide an effect of capturing cationic ions. The
inorganic cation exchanger is an inorganic substance with
cation exchangeability.

The blending proportion of the inorganic anion
exchanger of the present invention to the inorganic cation
exchanger is not limited in particular, but is preferably

100/0 to 20/80 in terms of inorganic anion

exchanger/inorganic cation exchanger as mass ratio. The
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these conponents. 10 [0036] Specific exanples of the
i norgani c cation exchanger include antinonic acid
(anti nony pentoxi de hydrate), niobic acid (niobium
pent oxi de hydrate), manganesg,oxides, zirconium
phosphate, titani um phosphate, tin phosphate, 15
cerium phosphate, zeolite, clay mnerals, etc.

Antimonic acid (anti ide h t .
S PEERTLR ATOSEnE = BRe? T (AR ECBRESpHE 4rg 2nd the
p_ﬁ_gg?églpiceca[tqg%7laxcﬂ-9§%élggﬁaq/ %%mg@}_%.bﬂa@@li Qfixed with the

encapsul ating el ectroni conponents of the present

| pYENt | OGS theneask | ¥nebiained ngby1btensting dodngonents,
above-nentioned raw materials by a known nethod. For
exanphe, b¢ henigdloowéynehendekdir espyectievend awenmatigefarsth
are properly mxed. This m xture is kneaded by uyse of
atRReBEP HY TRIEINSHE LAY | BhPei Y HE&(8d 8Bt Hat®a *25
sem - curing

S@ﬁpggﬁ??hgT gzggﬁgggqggh&kPQni%h?gﬁg%gg %nlh%%ended in

onposition IS Co to room

t epREhAlYr $ha &My SHRSEAUENEIYse QAN BYi KNQWRBBASS - the
The ground product is - 25 nolded into tablets when

neededr mbet@bysart ke@hrese nthe onpasitt iodnthercombined use of
encapsul ating el ectroni c conponents can be obtai ned.

[ 0088F c&Tdretitfor gani ¢ ani on exchanger of the present

i nvention can be used for various applications, such
aéogﬁéépsulation, coating, insulation, etc. of

e'eCtréE%é&é%%“&%@%BﬁésaQP uﬁi%9&ﬁb%ﬂhc09§99ﬂ?QB&manger

include antimonic acid (antimony pentoxide hydrate), niobic
acid (niobium pentoxide hydrate), manganese oxides,
zirconium phosphate, titanium phosphate, tin phosphate,
cerium phosphate, zeolite, clay minerals, etc. Antimonic
acid (antimony pentoxide hydrate), zirconium phosphate, and
titanium phosphate are preferable.

[0037]

The resin composition for encapsulating electronic
components of the present invention can be easily obtained
by blending the above-mentioned raw materials by a known
method. For example, the above-mentioned respective raw
materials are properly mixed. This mixture is kneaded by
use of a kneading machine while being heated, so that a
semi-curing resin composition is obtained. This semi-curing
resin composition is cooled to room temperature, and

subsequently, ground by known means. The ground product is
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Mor eover, the inorganic anion exchanger of the present
10 invention can be used as a stabilizer for resins
such as vinyl chloride, an anticorrosive, etc. [0039]
The resin conposition for enggpsul ating el ectronic
conponents wi th which the inorganic ani on exchanger of
thed15 present invention is mxed can be used for
products in which conmponents jincluding active
BB N & GCR L8° SER CoRE or DY, EPAnErsibrs,
dkgggg%ggﬁn}Q%&!% 85§SulQ@HKP%§§E¥§oﬁ9gngﬂﬁﬂ%én%gcBaﬁsbe
capacitors, resistors and coils, are nounted on
suppQitedEnbers such as lead franmes, 20 wired tape
carriers, wring boards, glass and silicon wafers.
Addbsgpnal |y, the resin conposition for encapsulating
el ectroni c conponents of the present invention can be
ef f ectTheelippogsaniforn it mxshegPpEuPt tHod SN Fhenvention

epoxy _resin. c osition for.encapsul ating 25 :
oFEEL PBnRE S oHponEHt  4ni FRPRAT R TRy I argan EPSAPERALEt1on

eé%%@ggg[ PI{S\I], & %rne,sggE i @ye@té‘&l}oirﬁcmzéﬁlgor@eﬁﬂzéo%nd
used in""a simlar manner. - 26 As a nethod of

ergapsul aii ngoridcg@rponent using the resin

conposition for encapsul ati ng el ectronic conponents

or epoxyramsim ¢bepospryorid emiencapshiagehgpt the present
el ectronic conponents of the present _i nvention

| GRVEPESSTIr €T refsTEr §5nBl AF Y WetodSTar 8> hostsuceh 23
SRALLIHER o R P, T 0 o
[0039]

The resin composition for encapsulating electronic
components with which the inorganic anion exchanger of the
present invention is mixed can be used for products in
which components including active components such as
semiconductor chips, transistors, diodes and thyristors,
and passive components such as capacitors, resistors and
coils, are mounted on support members such as lead frames,
wired tape carriers, wiring boards, glass and silicon
wafers. Additionally, the resin composition for
encapsulating electronic components of the present
invention can be effectively used for printed circuit
boards. The epoxy resin composition for encapsulating
electronic components with which the inorganic anion

exchanger of the present invention is mixed can be used in

a similar manner.
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About the application to wring boards 10 In a general
nmet hod of manufacturing a wiring board, a substrate
for printed circuits is produced using a

thernosetting resin such as ap epoxy resin. Then,
copper foil or the like is attached to the substrate,
and is subjected to etching process, etc. to produce
acircuit, so 15 that the wirin oard is :

manuf &6t Gr BaE"Ove é??ﬁﬁﬁuﬁégéﬂg'QV%é¥§®OFﬁ5Feu R the

p%ggiéggn Q%9k§ gng&H éﬁgdygtﬁﬂ _elé@@¥dd¥b components
i nsul'ation caused by highintegration of circuits,

Myl tipdayefdsng ebmpbs ctidis,rdhiennepsinstiraf ingdayets,
etc. Such corrosion can be prevented by adding the

i hengamére: 20 famhenpexstangerveofcibhe peesergssungerpppfer
when manufacturing the wiring board. Corrosion of a
winp L AR b oRridodst erechfs bedSevent 88°By Atfdi ngIeRE "

i norgani c_ani on exchanger. of the. pr | NV [ t

L ROT AR Sy BPpBPsE el iR FRERbal AR 0y Be
nmeatjoned above, the wiring board containing the 25

i norgani ¢ ani on exchanger of the present invention can
syppress generation of defectives attributed to
corrosion, etc. Preferably, the inorganic anion
edbhangehne ofplieatip? tpreseind MP2arSi on is added in

an amount of 0.1 to 5 parts by _mass relative.to 100
parts Eyihé§§e6?ltﬁ%t?g FHBﬁ?ﬁ&gﬁfgurﬁ%%t%ﬁ¥”?ﬁgt%F%rd’ a
W ring board or_t. NS ' ] he.: W rin
b0 B RS a0 e ALLg i
COM2hBeEe t QY 8idbin [sQOALLs AROUpdRXiregini t ITiBem, copper
adhesi ve El ectronic conponents, etc. are nounted on a
Sufagtlr atethe like is attached to the substrate, and is

subjected to etching process, etc. to produce a circuit, so
that the wiring board is manufactured. However, in recent
years, there have occurred problems of corrosion and
inferior insulation caused by high integration of circuits,
multi-layering of circuits, thinner insulating layers, etc.
Such corrosion can be prevented by adding the inorganic
anion exchanger of the present invention when manufacturing
the wiring board. Corrosion of a wiring board, etc. can be
prevented by adding the inorganic anion exchanger of the
present invention to an insulating layer for the wiring
board. As mentioned above, the wiring board containing the
inorganic anion exchanger of the present invention can
suppress generation of defectives attributed to corrosion,

etc. Preferably, the inorganic anion exchanger of the
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such as for wiring boards by use of an adhesive. By

adding 10 the inorganic ani on exchanger of the

present invention to the adhesive used at that tine,

generation of defectives attributed to corrosion,

etc. can be suppressed. Preférably, the inorganic

ani on exchanger of the present invention is added in

an amount of 0.1 to 5 parts by nass relative to 15

p@F?§669 HuE o fé ?gg?ﬂoﬂ§5§bﬁﬁﬁu86n?£n¥ %ﬁxi# gar
2?%%%§drAp or%angepegérég] %gg TRy $g%1nous solid

erei n ri ute to corrosion,
e*c%nt%ﬁe be 1SUPRrieSsgdLBYraddi nthd REsNOE gafi @i off the
exchanger of the 20 present invention to a conductive
agheshvyepogi€. waedimbegacionnedtiongedchawgemgagnbe
el ectroni c conponent, etc. to a wring board.
Examslkesedf thdisinconduct i ve adhesi ve i ncl ude
adhesi ves of a type containing a conductive netal such
as 00dilfver . Preferably, the inorganic ani on exchanger
of th% %§XP£$%EﬂhleH¥%EB%QEvéS added in an anmount of

to—o part nass refative to 100 parts by mass
Of th?E[@éﬁﬂﬁM&:%%hb@nengg &ont ente Buhbed canductibeerate
adhesive. An inorganic cation exchanger nmay be
cantcai red foheweting 0642} bpboae of dmgahveshvea- vavniegding
5 Electric products, printed wiring boards, electronic
coforenEganee cankdh BeaAaratt u*f%ed Pdiﬁsﬁé% opvgntion to
var.ni sh. cont ai ni nor. xcha
tﬁgmbrgggﬁfvelﬁ?%%%?bﬁgl % g% ? q?énggn?gﬁécgqves
i ngd wde, aunt shesy i i yeQ@”p@§§db@fsdﬂﬂ¥é§@§ﬁtt|Hﬁkferably,
resins such as epoxy

the inorganic anion exchanger of the present invention is

added in an amount of 0.1 to 5 parts by mass relative to
100 parts by mass of the resinous solid content in this
adhesive. An inorganic cation exchanger may be contained
therein.

Defects attributed to corrosion, etc. can be
suppressed by adding the inorganic anion exchanger of the
present invention to a conductive adhesive, etc. used when
connecting or wiring an electronic component, etc. to a
wiring board. Examples of this conductive adhesive include
adhesives of a type containing a conductive metal such as
silver. Preferably, the inorganic anion exchanger of the
present invention is added in an amount of 0.1 to 5 parts

by mass relative to 100 parts by mass of the resinous solid
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10 resins. Preferably, the inorganic ani on exchanger
of the present invention is added in an anmount of 0.1
to 5 parts by nass relative to 100 parts by mass of
the resinous solid content i the resin. An inorganic
cation exchanger may be contained therein. 15 [0043]
About m xing with a paste The inorgani c anion
exchanger. of the present inyention can be added to. a
paStE® ‘bn]trhu‘iﬂenﬁogfj}l%?"%ﬁ%bﬁﬁ eat I THI é’rgﬁﬁs?ecatlon
used, a8, a0 adj uyant.for,sel dering, etc.. in order 20
to Inprove adhesion of netals to be connected
together. Thereby, generation of corrosive objects
fromthe paste can be suppressed. Preferably, the
I Abpgannixian ontéxehaageistof the present invention is
added in an amount of 0.1 to 5 parts by nass relative
to 1ooﬂlmwr§berﬁﬁ§§tm Ftlﬁéltleé’sf”ﬁéaggz%o%r&% deééﬁ‘fé?fflc

e Ly o e s
iH%ﬁ'tQ_@Mﬁ a%ﬂg]%_n%rrﬁéﬁﬂg éﬂi‘i’@rﬂté&% \P{gbk be desgiched:

nore de by way of Exanpl es and Conparative
Exampheson 5 Bubmphes pseserits ivaventhointsudwtvalrindshes
thereto. The synbol % denotes mass % and a part
dendnéy acmetedhy fmids rmof @ouB]g @@mﬁesmcwm ERPE0%
bi smuth nitrate agueous sol uti on was |nta|neg gh

25€54R8- st |ﬁerf§6fab%1y155)8%dd?‘iﬁ‘ﬁaﬁ5}&r 832%8% el

present invention is added in an amount of 0.1 to 5 parts

by mass relative to 100 parts by mass of the resinous solid
content in the resin. An inorganic cation exchanger may be
contained therein.

[0043]

About mixing with a paste

The inorganic anion exchanger of the present invention
can be added to a paste containing silver powders, etc. The
paste is used as an adjuvant for soldering, etc., in order
to improve adhesion of ﬁetals to be connected together.
Thereby, generation of corrosive objects from the paste can
be suppressed. Preferably, the inorganic anion exchanger of
the present invention is added in an amount of 0.1 to 5
parts by mass relative to 100 parts by mass of the resinous
solid content in this paste. An inorganic cation exchanger

may be contained therein.
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aqueous sol ution and a 2% sodi um hydr oxi de aqueous
solution were added to adjust the solution to pH =

10. Then, the produced precipitate was filtered and
washed with deionized water.pglhis precipitate was
dried at 120C for 24 hours. 15 Then, the precipitate
was ground to obtain a bisnmuth conpound 1 (anion
e&&% er 1). An analysis of this conmpound showed

t hat t e conmpound is Bi (OH) 2. 65(NG3)0.35 Powder X-ray
digfifav@eson ( XRD) neasurenent of this conpound was
perfornmed. The obtained XRD pattern is shown in Figure
20 1. Asraimedd,, thheppeadnt ntrgrsittipnavi P20 e 28swasbed
1100 cps, the peak intensity at 20 = 8.5 was 380 cps,
arml1 Megepeakatl nensin pratxaoptey, @%@@m@@@a‘eb‘se Examples,

046 osition anal ysis of the bisnm conpou
i 8B BTNt DI BT st RO onpbANT WS G eeot Ded

' ns rr!%' tlr bc%%ﬁ&ges and a scongen n%éjit QiR E’aﬁ%%ﬁfﬁ'i}‘gr%@s .

em ssi on spectroneter. Further
a @MMSN sodi um - 30 hydroxide solution was added to
0.5 g of the above- nentioned bisnmuth conpound, and
t rieatmgdeatt 95C for 20 hours. The nitrate ion
concentration of the treated solution was _neasured
with i BAlthromitodiaphyh %&ﬁF%ﬁQxﬁﬂH§ﬁPS FOhEE¥IE WS

aC|d mas .S Iculféed The cqgg SItI of the bisnut
setaf el 4P8dSF1o hé‘sé oﬁé‘é‘gﬁ%‘f@%‘ﬁge
r%ﬁﬂkk%s sb9Q47dn Maas W erentq Ofim i &b:8%ehaRd8ous solution
capacity 1.0 g of the anion exchanger 1 was placed in
a w0 rlddedOtpobypidtyltere sbatitien anchbe Mo .ofThen, the
hydrochloric acid with a
produced precipitate was filtered and washed with deionized
water. This precipitate was dried at 120°C for 24 hours.
Then, the precipitate was ground to obtain a bismuth
compound 1 (anion exchanger 1). An analysis of this
compound showed that the compound is Bi (OH); ¢5(NO3)g.35-
Powder X-ray diffraction (XRD) measurement of this compound
was performed. The obtained XRD pattern is shown in Figure
1. As a result, the peak intensity at 20 = 28° was 1100 cps,
the peak intensity at 28 = 8.5° was 380 cps, and the peak
intensity at 26 = 7.4° was 400 cps.
[0046]

Composition analysis of the bismuth compound

The above-mentioned bismuth compound was dissolved in
nitric acid, and a content of bismuth was measured with an

ICP emission spectrometer. Further, 50 ml of a 0.1 N sodium
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0.1 nol/L concentration was further supplied thereto.
The bottle was sealed with a stopper, and shaken at
40C for 24 hours. Then, this solution was filtered
through a nmenbrane filter _haying a pore size of 0.1
m and a chlorine ion 15 concentration of the filtrate
mashneasured with ion chronmatography. The anion
exchange, capacity was cal cul ate inc ri wth
t hgde %#?ﬁ%SP5ﬁXBOH%%ﬁ?¥%¥€%ﬁ gégs r%ﬁmﬁgya%ggforning
the sane eration_ex t I O h
B R
[ §R48]) ;i MeasuriereRbneént he it @F exehangetahpadivty ohnwas
neutral aqueous solution 1.0 g of the anion exchanger
1mwasuptdcedh noa tbPemdtopuinpet hphdne dortdnd ofngibpic
m of a sodiumchloride aqueous 25 solutio ,mﬁtF a
Oﬁﬂslﬁo‘r'#ft CORISAEFSL | T SWaSPEFT he™ sUppififed tHEFRt o.
The bottl e was seale ith a.st n
soempartd sl corrent Hid AsREPEhn A0dusgpiRn Bbures.
fibbgﬁ?d by a nmenbrane filter having a pore size of

[ . . .
0.1 m~ and a chlorine ion concentration of the
f MebEatenavas o fMeasuhedxwvhihgd arepehriarat ogr aphy. The

ani on exchange capacity was calculated in conparison
Wi th thed chlodrithe pohoB woHeeserati BAS nektA%edhy 100-ml

perform ng the same operat|j t that _the ani
ePS:%&ﬁ@EYgﬁn%\éﬁo%e'angg.gb% S FRrE s oAl gicn =
T e E 0 t 5\ ] r A e
abhe,dy /1 g%@&le&@oé%gaggﬁﬁg rofcik-Peippntage: al-dass

on "heating e ani on exchanger 1 was
p%@%@de'@aé sealed with a stopper, and shaken at 40°C for 24

hours. Then, this solution was filtered through a membrane
filter having a pore size of 0.1 pum, and a chlorine ion
concentration of the filtrate was measured with ion
chromatography. The anion exchange capacity was calculated
in comparison with the chlorine ion concentration measured
by performing the same operation except that the anion
exchanger 1 was not added. This result is shown in Table 1.
[0048]

Measurement of the anion exchange capacity in a neutral

aqueous solution

1.0 g of the anion exchanger 1 was placed in a 100-ml
polyethylene bottle, and 50 ml of a sodium chloride agqueous
solution with a 0.1 mol/L concentration was further
supplied thereto. The bottle was sealed with a stopper, and

shaken at 40°C for 24 hours. Then, this solution was
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porcel ain crucible, and the wei ght thereof was
nmeasured. Subsequently, the porcelain crucible was
heated at 300C for 1 hour, taken out, and then cool ed
to roomtenperature wthin ajdesiccator. Again, the
wei ght was neasured, and a 15 percentage of | oss was
cal cul ated. These results are shown in Table 1.

[ QO asur enent  of tr| .C conductlwt

L dgeTREEAnT BT rafe, RGBT G enanger - 1 i Bo O
ofandehonh 286 20 (WAt @bnWerher M 86 Rna ieﬁtﬂte was

pol ypropyl ene bottle, and stirred, and suspended.
Thensuthe boti |i@wasretmapperachandThapamt@i recthahgd5C
for 20 hours (the bottle had a snmall hol e) Then,

t IFePBOL FV evamsc ool lededt At scamparisonm wash Fi¢t@plarine ion
throu haoO1 mmsrrbra e f"{%ﬁ .and the electric .25
condact' 6?%%@%"%“? ¥ a8’ 1R s dlifed T heP e Uil
I%xc% ewpLL N Qﬁéﬂéifkn exggan é$0§%kmE§@qp58dngh@h§s

50% bi smuth nitrate aqueous % ution was rmal ntai ned
atre2bCrand showd edh @pbls% sodi um hydr oxi de 5 aqueous
sol ution and a 2% sodi um hydr oxi de aqueous sol ution
welld@ 4&dded to adjust the solution to pH = 10.8. Then,
the produced reC| pltate was flltered and vvashed

. e et Ddri ed at
120C f 5@4 rp Then e preci

plt t r oynd
to obt a| h a bl snuthaﬁféon exc tne 2 (1an| %nsexc %lge:él 2)

p@%c@@@&){sb%@{bﬂéﬂ %ndCQﬁeow@dg%oa@dfeto&ahag h@easured.
corrpound was Bi (OH)2_7(N03)o. 3

Subsequently, the porcelain crucible was heated at 300°C for

1 hour, taken out, and then cooled to room temperature
within a desiccator. Again, the weight was measured, and a
percentage of loss was calculated. These results are shown
in Table 1.

[0050]

Measurement of an electric conductivity of a supernatant

0.5 g of the anion exchanger 1 and 50 ml of deionized
water were places in a 100-ml polypropylene bottle, and
stirred, and suspended. Then, the bottle was stoppered and
maintained at 95°C for 20 hours (the bottle had a small
hole). Then, the bottle was cooled, this solution was
filtered through a 0.1 pm membrane filter, and the electric
conductivity of the filtrate was measured. The result is

shown in Table 1.
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Powder X-ray diffraction (XRD) neasurenent of this
conpound was perforned. The obtained XRD pattern is
shown in Figure 2. As aresult, the peak intensity at
20 = 28 was 1200 cps, 15 thespeak intensity at 20 =
8.5 was 370 cps, and the peaﬁ intensity at 20 = 7.4
was 150 cps. In the sanme manner as in Exanple 1, the
ani on._ exchanger 2 was subjected to neasurenent for

t hB92hl on exchange capacity, the ani on exchange

;gggﬁiigzin the 20 neutral aqueous solution, the

of loss on heating, and the electric

conduGiriviet ¥ b3 thesSuUpemMIat-ant, agisbihesLutiesuhds
were shown in Table 1. [0052] Exanple 3 25 Wiile a

5% bt sTadd a1 brat earaduadusesol dt L B swabslummay it ak héw
at 25C and stirred, a 15% sodi um hydroxi de aqueous ,
soHuEPON Mt 0PURBEdR uRt hRIFOXT dedaghedt s> BH AT sR1VELON

33 were added tqQ adjust the solution.to =1

THER® ?%Efénﬁfbﬁﬂéga pgé%i?ﬁ %ﬁ%?%&;? Flfefilﬁi aﬁgen’ the
mg%ggc&atg&e iRk zed, vat £f o HH,S apReGh Phd ALig thaS

drired at 120C for 24 hours. Then, the precipitate was
oHeYBH: E&g Ot arki smitdripicarpouns &ri{ania@n120°Cc for 24

exchanger 3). An analysis of this conpound showed

t hatirshe Thempothd WascBI{GH)2 “BENOBPENR. to MRfddr X- Pagruth

diffraction (XRD) neasurenent of this £9 ouq? puas

pEPFBPHBY. 2 THE 6Bt &*AEENXRD Dhat t EnPe %%%Vﬁ"% Eogur e

3. As a resul t p L I 4 Y,-at B290F 800

cﬁgépfan%n%kﬁiﬁg'ﬁegﬁ ?ﬁ%eng%é%ﬁﬁg 59 = 3.5)§ESM%%6%'

CRSwdekNxt ALy SANE RANRGH ASRDN dxayietebt bhetiaid ardmpound
was performed. The obtained XRD pattern is shown in Figure
2. As a result, the peak intensity at 20 = 28° was 1200 cps,
the peak intensity at 20 = 8.5° was 370 cps, and the peak

intensity at 26 = 7.4° was 150 cps.

In the same manner as in Example 1, the anion
exchanger 2 was subjected to measurement for the anion
exchange capacity, the anion exchange capacity in the
neutral aqueous solution, the percentage of loss on heating,
and the electric conductivity of the supernatant, and these
results were shown in Table 1.
[0052]
Example 3

While a 50% bismuth nitrate aqueous solution was
maintained at 25°C and stirred, a 15% sodium hydroxide

aqueous solution and a 2% sodium hydroxide aqueous solution
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exchanger 3 was subjected to neasurenent for the anion
exchange capacity, the anion exchange capacity in the
neutral aqueous sol ution, the percentage of | oss on
heating, 15 and the el ectricsgonductivity of the
supernatant, and these results were shown in Table 1.
[0053] Conparative Exanple 1 Wiile a 50% bi smuth

nitrate eous sol ut 20 d
sWFF?eﬂdggyf§W Sa&.ﬁ L d?o e g%bgoﬁé SO|U?IOH gﬁ%
aHJ %ﬁﬁgg%%?égﬁ%ﬁ@éltgewggufﬂ%r%y Ubh N, e £ wadded to

ust the solution to pH hen, the produced

pPuechRi tad evas fithes %e@@dtwgh@gs witikd dei opozedor 24
water. This precipitate was dried at 120C for 24 25

hbeoss . THéwrn, t hbe ppeet jpittate was growumd G dbpannagpismuth
conparative conpound 1. An anaIyS|s of this conRound
skemeaung hat ( W@nc@efﬁeaﬂ%lema% Bi 6&6"23]43(%@)

Powder |f ra

ﬁoglpggrﬁ%o%# ev\dgéhager or%rge I&n %Q{)tg:i 2)(?{ pa?tzern

' %O%G@W"XLPafHﬂLLﬁﬁa%tloﬁs }@Rlﬁ)e%gaiaurteﬁ@nﬁe@f( ﬁHhtsﬁl'&%knbMund
= 28 was 730 cps, the peak intensity at 29 =

8w&sM@erBEm@ps Taadob hel ipea kK RD patéesmtysaﬂmﬁ@.:n7anure
was 620 cps. In the sane manner as in Exanple 1, the
cGnpakat & vieeswonpebrdpeaiasn subjidat ed €8 Tea&uMerehB00 cps,

for the anion exchange capacit t he N exchange
caFcithy PRAK W tsisdivaPta géeodif%oWﬁfq%% e

perceniQQEMQEsFg§ﬁ@99e9e§§'ﬂ9Ibégmqulthgh@hﬁﬁkﬁﬂC

conductivity o e super nat ant d these results

wersehshewn Bnwdalbd®ikcted to measurement for the anion
exchange capacity, the anion exchange capacity in the
neutral aqueous solution, the percentage of loss on heating,
and the electric conductivity of the supernatant, and these
results were shown in Table 1.

{0053}

Comparative Example 1

While a 50% bismuth nitrate aqueous solution was
maintained at 25°C and stirred, a 15% sodium hydroxide
aqueous solution and a 2% sodium hydroxide aqueous solution
were added to adjust the solution to pH = 7. Then, the
produced precipitate was filtered, and washed with
deionized water. This precipitate was dried at 120°C for 24
hours. Then, the precipitate was ground to obtain a
comparative compound 1. An analysis of this compound showed

that the compound was Bi(OH)2.4(NO3)g.¢. Powder X-ray
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[0054] Conparative Exanple 2 While a 50% bi snuth

nitrate aqueous solution was 15 naintained at 25C and
stirred, a 15% sodi um hydroxi de aqueous sol uti on and

a 2% sodi um hydr oxi de aqueaus;,sal ution were added to
adjust the solution to pH = 13. Then, the produced
precipitate was filtered, and washed with deionized
water. This precipitate was dri at 120C for 24 20
notsraThin PPRE D rear R Fare vids G sund Ta ShtEin a

c ratLye i -y s | QMRoYAde 4.
S S TR b atd ol B [y 20(FBTo i Basrder
Xalsay rd5fi{+ actionLXRDhaRasyy erenty of 2ghiesconpoups, the
was performed. The obtained XRD pattern is shown in
Figglane ibte?5i A s @suel 8, 51 hesp@aR tps ensid yhat p28k=

28 was 2400 cps, and the peak intensity at 29 = 8.5

Wes t85gigpsat -285 7-4° t#rs Sefe CRARNer as in Exanple 1,

t he conparati ve conmpound_ 2. subjecte 0 -
neasurgﬁe%gefﬁﬁmﬁfﬂ?na%foﬁs'%§c>§ﬁ6§%cgbag?% T

and op, e%ehanges capddditdl Rot ReasedHdal fagUeRdSanion

sol ution, the percentage of |oss on heating, 5 and the
elegihsingecoaguet tyw,i thheofantihe supesmat arpacand these
results were shown in Table 1. [0055] Conparative _
Exaryire 13 afgueengent luthianutthehpdrexnEHed Bi ¢OHhPs wis heating,
used as a 10 copparatjve .co ou$d1§. The XRE pattern ., ..
{HEFb GRS S ISRERRC | PP GUPe 8. OThe b eHiPa REEAST ¢y

nsrty a

quiﬂégﬁiQeggesggg%pg}q%%qe of this bisnmuth hydroxide

was cps, and the peak
[0054]

Comparative Example 2

While a 50% bismuth nitrate agueous solution was
maintained at 25°C and stirred, a 15% sodium hydroxide
aqueous solution and a 2% sodium hydroxide aqueous solution
were added to adjust the solution to pH = 13. Then, the
produced precipitate was filtered, and washed with
deionized water. This precipitate was dried at 120°C for 24
hours. Then, the precipitate was ground to obtain a
comparative compound 2. An analysis of this compound showed
that the compound was Bi(OH)2.9(NO3)o.1. Powder X-ray
diffraction (XRD) measurement of this compound was
performed. The obtained XRD pattern is shown in Figure 5.
As a result, the peak intensity at 26 = 28° was 2400 cps,

and the peak intensity at 20 = 8.5° was 650 cps.
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intensity at 28 = 8.5 was 900 cps. In the sane manner

as in Exanple 1, the conparative 15 conpound 3 was

subj ected to nmeasurenment for the anion exchange
capacity, the anion exchangesgapacity in the neutra
aqueous sol ution, the percentage of |oss on heating,

aﬂd the electric conductivity of the supernatant, and
these _results were shown i.n Table 1. 2 00 :
Conpar’dt it\s?g ERAFpT e % A Fedde éf( SRS it gﬂh[oex icgygi)%ﬁ?)%l,ve
MeSnUSE 35 fho CORRAEALAVE, GRIAUAtef: The S dpdbhern
thereof I's shown I Figure 7. 25 In the sanme manner

ag xtAa Y@ NG g ch t i, hene oapasiatd Atangenpapadi dy was the

subj ected to neasurenent for the anion exchange
capackty, aquimeowni o wexohangee capeeitipden ofhéoss3gn heating,
neutral aqueous sol ution, the percentage of | oss on

headi hge ©krfel tife cOPEBEEL ¢ dorfdfudtitvistyepraty-, and these
supernatant, and these sults were shown in Table 1.
[66%??955wﬁ%ﬁﬂ§§9fn Aﬁigﬁggac ange Electric Percentage
cq@@ggﬁivity Ani on exchange capacity in capacity

neutral of |oss on of (nmeq/g) aqueous heating
supephakante moIngleon (s) (S/cm)  (nmeq/ g)

A reagent, bismuth hydroxide Bi(OH)3, was used as a
comparative compound 3. The XRD pattern thereof is shown in
Figure 6. The peak intensity at 20 = 28° in the XRD pattern
of this bismuth hydroxide was 2800 cps, and the peak
intensity at 26 = 8.5° was 900 cps.

In the same manner as in Example 1, the comparative
compound 3 was subjected to measurement for the anion
exchange capacity, the anion exchange capacity in the
neutral aqueous solution, the percentage of loss on heating,
and the electric conductivity of the supernatant, and these
results were shown in Table 1.

[0056]

Comparative Example 4

A reagent, bismuth oxide By0s3, was used as a
comparative compound 4. The XRD pattern thereof is shown in
Figure 7.

In the same manner as in Example 1, the comparative
compound 4 was subjected to measurement for the anion

exchange capacity, the anion exchange capacity in the
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13 --------- Ex - arrpIExarrpIe

------- 4--0--------- ------1-2------ SRR
0.8-------mmmmie e 10---~4---- Exanple 3 4.1 1.0
0.4 8 Conparative 3.7 2-0 2.5 110 Exanple 1

------------------------- ---- rat-----

_neutral aqueous solution, the perceqﬁg&gaﬁgtl3%s4oq_?Fﬁging,

Coapal et i werA423Hdwh 2n3TdP1e BExanpl e 3 Conparative 4.3

0.3 0.2 3 Exanple 4 [0058] Exanple 4 A cresol

ndwobak type epoxy resin of 80 parts (epoxy 10

equi val ent of 235), a brom nated phenol novol ak type
epoxy resin of 20 parts (EBBW %qw val ent of 275) a
phenol  novolak resin of 50apants (nol ecul ar wei ght of
700 to 100Q), triphenyl p&osphiene |of ,| Electric
¢ar nauba wangen fx%a‘lflﬁg ‘%é’ﬁ“bgﬁ Bl acé?g%ﬁggr SRRV
$ilica of E7 ifaﬂaf ty and tﬁ@uglg anilon exchangef S’lﬂpgfnagant
parts were C%his i xgﬁlnlgla/l\@s knedded fof 3 (19cR
N
{

n nut es vvith a hot cal endermé®lsh (§0C to  90C) Then
hexampxé ure was_ sool ed, | and_ground,| so_tthat a 13

poRgepee 2egoxy. rédin._cogposition. 1 was.dbBained. Nexf ...
hEsampll2 conposiltion vwasid fted witHW-4 100inesh-®

SOt

t
gigy @ra%ﬁ‘{ a sanpl® haviing azparticle size of 100 nEsh
pas

xam

ST L1010 L T el A I
v

_,.@?E%‘I‘}P.l.?,.? _____________ S T A o ——
Comparative

(Example 3 | R R N SR o]
Comparative

Example 4 4.3 0.3 0.2 3
{0058]

Example 4

A cresol novolak type epoxy resin of 80 parts (epoxy
equivalent of 235), a brominated phenol novolak type epoxy
resin of 20 parts (epoxy equivalent of 275), a phenol
novolak resin of 50 parts (molecular weight of 700 to 1000),
triphenyl phosphine of 2 parts, carnauba wax of 1 part,
carbon black of 1 part, fused silica of 370 parts, and the
anion exchanger 1 of 2 parts were mixed. This mixture was
kneaded for 3 to 5 minutes with a hot calender roll (80°C to

90°C) . Then, the mixture was cooled, and ground, so that a

powdered epoxy resin composition 1 was obtained. Next, this
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Thi s sanpl e having a particle size of 100 nmesh pass
was used and cured at 170C to produce a kneaded resin
1. 5 This kneaded resin 1 was ground to a particle
size of 2 to 3 mm The elutizgn_test of chlorine ions
was performed using this ground sanple. [0059]
Exagple 5 10 Except that the anion exchanger 2 was

used i nstead .of _the_anion .exch e he sa

o RPN 1o ERRA BT B dnbetedn H%ie Frledded

r%éhﬂlé M@&URFEIQ&H%QCl@nQiQe & od r2amPbesef wads produced.
kneaded resin 2 was produced. [0060] 15 anple 6

Exceptriitatsatibee anh omexchanger1d wwase used litnsteadpads
t he ani on exchanger 1, the sanme operation as in the
case ofed prroductriednaof 170 koeadedutesi rknkaggd resin 1.
performed, and a_  ground sanple of a kneaded resin 3

wd$ 1 pr bERRdRS 726 iP006 1T CoTEtRtiVE BRAhDTE 5B Ept © ©°
t%a%mth%ﬁgpggﬁ%ﬁghv i&@?ﬂQQQQO}iﬂ@Sigé§QEmJE%%%@g?%é using

t he "ani on 'exchanger same operation a

casesofrohducdiar of the kneaded resin 1 was
performed, 25 and a ground sanple of a conparative
kri@aded resin 1 was produced. - 38 - [0062]

Conpar ative Exanple 6 Except that the conparative
caphihf 2 was used

Except that the anion exchanger 2 was used instead of
the anion exchanger 1, the same operation as in the case of
production of the kneaded resin 1 was performed, and a
ground sample of a kneaded resin 2 was produced.

[0060]
Example 6

Except that the anion exchanger 3 was used instead of
the anion exchanger 1, the same operation as in the case of
production of the kneaded resin 1 was performed, and a
ground sample of a kneaded resin 3 was produced.

[0061]

Comparative Example 5

Except that the comparative compound 1 was used
instead of the anion exchanger 1, the same operation as in
the case of production of the kneaded resin 1 was performed,
and a ground sample of a comparative kneaded resin 1 was

produced.
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i nstead of the anion exchanger 1, the sane operation
as in 5 the case of production of the kneaded resin 1
was perfornmed, and a ground sanple of a conparative
kneaded resin 2 was producedsg [[0063] Conparative
Exanple 7 10 Except that the conparative conpound 3
was used instead of the anion exchanger 1, the sane
og%%%glon as in the case of production of the kneaded
%921 was performed, and a ground sanple of a
Lakkyee kieaded reesin 3 was  produced. 15 [0064]
Except that the conparative
conpoungcdptasaisete cospeast Dfe td@panhon2 exchanger 1,
the same operation as in the case of production of
h@slt@@adeﬁ tlesianinwascpenfior nkd, tIE0 sgm@ apg%w as in
npl e of a conparative kneaded resin pr oduc

[déa%]caseoﬁﬁapa?ﬁi%t%r?pﬁ &ng é}&&éﬁ?dtﬁ%ﬁl% He g é’ﬁrgomed
exchang a

thecgas roPnproJﬁg%lgﬁggfc%Hg ﬁ%gé e%@%?nk%9§%§§ng
peffeisme, and a ground sanple of a conparative - 39
kneaded resin 0 was produced. Nanely, the conparative
knesidssd resin O contains no inorgani c ani on exchanger.

[0066] Chlorine ion extraction test fromthe kneaded
r égimparative Example 7

Except that the comparative compound 3 was used
instead of the anion exchanger 1, the same operation as in
the case of production of the kneaded resin 1 was performed,
and a ground sample of a comparative kneaded resin 3 was
produced.
[0064]

Comparative Example 8

Except that the comparative compound 4 was used
instead of the anion exchanger 1, the same operation as in
the case of production of the kneaded resin 1 was performed,
and a ground sample of a comparative kneaded resin 4 was
produced.
[0065]

Comparative Example 8

Except that the anion exchanger 1 was not used, the
same operation as in the case of production of the kneaded

resin 1 was performed, and a ground sample of a comparative
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55 g of the kneaded resin 1 and 50 m of deionized
wat er were placed in a pressure-resistant container
made of pol ytetrafl uoroethyl ene. The contai ner was
seal ed, and heated at 125C fs@r 100 hours. After
cooling the container, the water was taken out and a
concentration of chlorine 10 ions and that of NO3 ions
eluted iinto the water re .measured with | :
chtsrarograny T Patfled o RRERT: e gpfiBapacive
MLEQUES  rd %6 RHBH LRSS SUPErNAl ARt ~Wasi R asWiedgerand
this result is shown in Table 2.” The test was
sijopbkarly performed on the kneaded resins 15 2 and 3
and the conparative kneaded resins 0 to 4, and these
r slibrsnarors vovuraichidabtes R, {0 e Faphde HiAY i ne
ion NO3 ion Gound saqEIe concentration co centrati%n

pH (Io'brﬁ) Cpphf FERAHPE & 4 Rndadetd résth o £§784°
eS| 5 4.3 1 - -z s s m ==
_w%g?rgﬁgﬁgﬁggg%%h&gsénpgeggug%;€%§if§a2FSco%ﬁﬁlner made of

eaded resin nparative

‘Copnatat Lyel A o2 h319ne EXaml @ catkngadeshd @aned, and

--owpa------ e-- Conparative ----------

- heated-at-125°- for-160 -hours.- -After -cooling- £the container,
-------- conparativ Exanple 6 kneaded resin 2 44 5 4 4

- the. water.was _takesnpifatide® CORPATAERFECR70L Frlprine

ions and that of NO3 ions eluted into the water were
measured with ion chromatography. The result is shown in
Table 2. Moreover, the pH of the supernatant was measured,
and this result is shown in Table 2.

The test was similarly performed on the kneaded resins
2 and 3 and the comparative kneaded resins 0 to 4, and

these results are shown in Table 2.

[0067]
Table 2
Chlorine ion NO; ion
Ground sample concentration concentration pH
(ppm) (ppm)
_Example 4 |Kneaded resin 1 | 19 18 4.3.
Example 5 |Kneaded resin 2 | - 2Y 15 ) 3.
Example 6 |Kneaded resin 3 23 12 4.3
Comparative {Comparative
_.Example 5 _|kneaded resin 1 | S N S >0
Comparative |Comparative 44 5 4.4
_Example 6 lkneaded resin 2 | )l
Comparative [Comparative 47 1 4.5
_Example 7 |kneaded resin 3 | | ..
Comparative [Comparative 52 0 4.8
Examnple 8 |[kneaded resin 4
Comparative |[Comparative 60 0 4.2
Example 9 ikneaded resin 0
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Exanpl e 7 kneaded resin 3 -Cnonpara- -

- - L Y I
----------------------- par--tive Conp Exanple 8
kneaded resin 4 52 0 4.8 Conparative Conparative 60 0
4.2 Exanple 9 kneaded resin O - 40 - [0068]

Apparently from Table 2, the inorganic ani on exchanger

of ggg present invention has a |arger ion exchange

cég |ﬂy, and an effect of suppressing elution of

chl ori e, 4,008 1iyS rRoAbEA NED ever WABRgihE: iA@aBkEhanger
ani on exchanger of the present |nven?|on is added to

aR rencapsubaéhngi fedrefiical hakesi bardbe conpaicakbinge capacity,
kneaded resin 1 suppresses elution of chlorine ions,
baindaahaeféectamuruppfenpiratelitom jof celoreee ions is
Therefore, the conparative kneaded resin i S not 0
PEREEIRER . W JfiTh G o PREIPRES S T n&REFBAST i1F itde
POSSILe 10.0Browl de. anaencapsl ahiing TRLEL LAl naerial
c&hp03|t|on %aV|ng igher  reltability in a er

F%Q%%n.[QQQQLxm%érh%@kﬁﬂiﬂéﬁde@DEbE@ABhLéJﬁbﬂ&Hﬁes elution

i norgani ¢ ani on exchanger of the present iInvention

has tchecanheniexchangeabilbryyr conpartalifeniorébhe ions is
exi sting inorganic anion exchangers. In addition, .
evidimbrHen T efoger ghRe cCUAR TR teveh&ngafedfrehe 1 1s not
present iivention is added 20 to a resin, the effect
ofP X &GP F8dsi ng el ution of anions fromthe resin is

ObtainﬁgcogﬁfHBtéH %hetB?egéﬁﬁgﬁﬁvé%ﬂi%EQnit is possible to
provide an encapsulating material composition having higher
reliability in a wider range.

[0069]

INDUSTRIAL APPLICABILITY

The inorganic anion exchanger of the present invention
has the anion exchangeability comparable to the existing
inorganic anion exchangers. In addition, even when the
inorganic anion exchanger of the present invention is added
to a resin, the effect of suppressing elution of anions
from the resin is obtained. From this, the inorganic anion
exchanger of the present invention can be broadly used for
various applications, such as encapsulation, coating, and
insulation of electronic components and electrical
components that need high reliability. Furthermore, the

inorganic anion exchanger of the present invention can be
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exchanger of the present invention can be broadly used
for wvarious applications, such as encapsul ation,
coating, and insulation of electronic conponents and
el ectrical 25 conponents thatyineed high reliability.
Furt hernore, the inorganic anion exchanger of the

pr esent |nvent|on can be - used as a stabilizer

for reS|ns h.as vi [ I
ete = G070)° le&ee%én%%%a SRR R e 8F 4 =
Fi.gWk 8o drSHoms @i XRD pattern of a conpound 1 (anion
exchanger 1) produced in Exanple 1; Figure 2 shows an
XRDopattern of a conpound 2 (anion exchanger 2)
produced in Exanple 2; Flgure 3 shows an XRD pattern
€ohi 1 PFO DRAW N enger 3) produced in
Exanpl e, 3 Figure 4 shows an XRD pattern

conpar at9WeE lc&ﬁﬁdﬁnﬂnlx%ﬁdﬁﬁcgdnlﬂ C%ﬁﬁﬁ%ﬁ?¥§% (anion

F| r S pattern of a
cg%ggra?%Selc 6§ﬁ%dzggr%§%§”§89n Conpar ati ve Exanple
2; 15 ﬂcﬁmeezﬁs&m\é/saﬁnxﬁﬁ%a&&tetrar BfOf @odPaY at i(dRion
conmpound 3 of Conparative Exanple 3; and Figure 7
shoudaage XRD gakkhmmdoﬁnaEc@mparéllve conpound 2 of
Conpar ati ve Exanple 4. DESCRI PTI ON OF SYMBOLS = 20 ,
[ 0071] FTHerorishare PR ERYwaddern gf7ashogiround 3 (anion
diffraction, inte S|t gcgsgmo %BD

ple

exchanger 3) pro uce

Figure 4 shows an XRD pattern of a comparative
compound 1 produced in Comparative Example 1;

Figure 5 shows an XRD pattern of a comparative
compound 2 produced in Comparative Example 2;

Figure 6 shows an XRD pattern of a comparative
compound 3 of Comparative Example 3; and

Figure 7 shows an XRD pattern of a comparative
compound 2 of Comparative Example 4.

DESCRIPTION OF SYMBOLS

[0071]

The ordinate in Figures 1 to 7 shows diffraction
intensity (cps) of XRD.

The abscissa in Figures 1 to 7 shows diffraction angle

206 (degrees) of XRD.
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The abscissa in Figures 1 to 7 shows diffraction angle
20 (degrees) of XRD. 25 - 42 - CLAIMS 1. A bisnuth
compound represented by the following formula (1):

Bi (OH) x(NO3) ynH20O (1) 5 whereibn_x is a positive nunber
which is not less than 2.5 but is less than 3, y is a
positive nunber which is not nore than 0.5, x + vy
satisfies a value of 3 (X % hF3), and nis 0 or a
posi tive nunber, and wherein a peak intensity at 20 =

21.9 tﬁ’é%%ﬁhthscgggouﬁﬁ gébﬁ@@%@t@ﬂsbﬁn@héiﬂﬁﬁi%w1ng
intensity at 28 45 to 8.55 is 100 to 800 cps in a

pasdenlX- tay: diffraction pattern. 2. The bisnuth
conmpound according to claim1, wherein a peak
i nt ensdi (Ot (RO3)5 14 (o) 7.5 is not nore than 1000 15

wd X- diff t t.t .
RaraaA cF ot oh B GeP EBTpr T DG “ehe bi Lt frhen 25
C%ﬂgoggdlgggogﬁgﬂ“% tgnggaénﬁgs é% n%gbér #Ech is not

i norgani ¢ ani on exchanger aecor di Ing to claim3, which
hag rantaghon. £xchange seapaeity Hfvaele bess than 2.0 3),
nmeqg/ g. 5. The ani on exchanger according to claim3 or
4.anghinchs 25ohas rarsianivennexedangedcapacity of not

|l ess than 0.8 neq/g in a neutral aqueous solution. -
A¥hegeiThe pPedf gariensdfiivoatexl markger’ ake oftilngle 0 dhyto

on .
é%o%fcps and a peak intensity at 20 = 8.45° to 8.55° is 100

to 800 cps in a powder X-ray diffraction pattern.

2. The bismuth compound according to claim 1, wherein a

peak intensity at 20 = 7.4° to 7.5° is not more than 1000

cps in a powder X-ray diffraction pattern.

3. An inorganic anion exchanger comprising the bismuth

compound according to claim 1 or 2.

4. The inorganic anion exchanger according to claim 3,
which has an anion exchange capacity of not less than 2.0

meq/qg.

5. The anion exchanger according to claim 3 or 4, which
has an anion exchange capacity of not less than 0.8 meg/g

in a neutral agqueous solution.
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claims 3 to 5, which shows a mass decrease of not nore
than 2 mass % when heated to 300C. 5 7. The inorganic
ani on exchanger according to any one of <clains 3 to
6, which provides a supernatay _having an electric
conductivity of not nore than 50 gS/cm when suspended
in deionized water. 10 8. A resin conposition for

encapsy at ng el eCtér?{‘éC efc%%%%‘%”géaoiﬂé‘i&gh £SO 3f8 of

t he |norgan|c ani on excnanger accorading to any one

ClaiNks33t 0, 75, QﬁuIﬁEsB@ﬁhnaQ&ﬂﬂpﬁkkhﬁﬁsgoéf not more than
encapsul ati ng ‘el'ectronic 15 conmponents according to

clraim®s8, ¢ Wih&h HaadaiekoCcooptd.ses an i norgani ¢ cation
exchanger. 10. A resin for encapsulating electronic
conmponents, obtained by curing the resin conposition

for encapsul atin 20 . el ectronic co nts accordin
cIa?W?QJUFgﬁ qflan%ﬁneﬁ%ﬁﬁﬁQﬂﬁr ang gh@%t oﬁ?glﬁgg of

bvcl%%@%%gténqmaichcgqe@@sgg i Lgbetﬁ%taﬁ@ Baving an

conposi tion for encapsul at'1 ng ctronic conponents

acoQdhng Lon&lal 1ml%y0%f9n025moré]'4thal]2 50ApY AERT Bbn
adhesi ve, or paste, which conprises the 1norganic

arwpeaxieangete agcioredi mgteo.-any one of clains 3 to
7. 5 13. The varnish, adhesive, or paste according to
claim 12, mhich further conprises an inorganic cation

exchanger. guct |ch coq¥ e tQ Lgﬁ
1%§ P%@J}ll'
aghe3|8e es%n C%¥§%Sl &Q0rdi ng” to &l arm 12 or 13,
components, which comprises the inorganic anion exchanger

according to any one of claims 3 to 7.

9. The resin composition for encapsulating electronic
components according to claim 8, which further comprises an

inorganic cation exchanger.

10. A resin for encapsulating electronic components,
obtained by curing the resin composition for encapsulating

electronic components according to claim 8 or 9.

11. An electronic component obtained by encapsulating a
component with the resin composition for encapsulating

electronic components according to claim 8 or 9.



12. A varnish, adhesive, or paste, which comprises the
inorganic anion exchanger according to any one of claims 3

to 7.

13. The varnish, adhesive, or paste according to claim 12,

which further comprises an inorganic cation exchanger.

14. A product which comprises the varnish, adhesive, or

paste according to claim 12 or 13.



