- 1 - DESCRI PTI ON | NORGANI C ANl ON EXCHANGER COWPCSED
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 present invention rel ates
to a novel bismuth 10 conpoundithat is useful as an

i norgani ¢ ani on exchanger and the |like used for an
encapsul ating material for sem conductors or the like
in the field of electronicyrddidystiky, and also rel ates
to an inorganic ani on exchanger containing the

bi smut h conpound, and a resin conposition 15 for

el ectroni ¢ conmponent encapsul ati on containing the

i NOrIFARGANAAT AR @K HANGEGE RBACKEIRIUIND FART SMUGH02PMPOUND AND
Conventi onal | hydrotal cites, hydrous bisnuth oxide
20 hyeolls CRUENRET L GERIBLERFAPDHS CHMHARM BNFARSIZATION
etc. have been known asugegggﬁﬁécs i on exchangers.
Anong them bi snuth conpounds have been known as

i norgani ¢ ani on exchangers for a long tine.

Bi 606(OH) x(NG3)6- ,;nH20O (x is 3.5 <x s 5.5, and nis
0 arEGINJe@ilt FgBLDhunber; 25 for exanple, see Patent
Docunent 1), and Biiod 3+x(N33)4-2x (x is -0.18 5 x
< @PY9:1 for exanple, see Patent Docunent 2) - 2 have

been P R9Ssd. o, DISINLY SOPOIKS, NV 0L 9| Qe

(&)

10 compound that is useful as an inorganic anion exchanger and

the like used for an encapsulating material for
semiconductors or the like in the field c¢f electronic
industry, and also relates toc an inorganic anion exchanger

containing the bismuth compound, and a resin composition

15 for electronic component encapsulation containing the

incrganic anion exchanger.

BACKGROUND ART

[0002]

Conventicnally, hydrotalcites, hydrous bismuth oxide,

20 hydrous magnesium oxide, hydrous aluminum oxide, etec. have

been known as inorganic anion exchangers.
Among them, bismuth compounds have been known as

inorganic anion exchangers for a long time. BigO¢(OH),(NO3z)e-

#NHoO (x is 3.5 € x € 5.5, and n is 0 or a positive number;

25 for example, see Patent Document 1), and BiligO1z4x(NO3)a-2x (X

is -0.18 € x £ 0.29; for example, see Patent Document 2)



[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, many of
LSIs, 1Cs, hybrid ICs, transigtors, diodes,
thyristors, and hybrid conmponents 10 thereof are
encapsul at ed usi ng epoxy resins. There has been a
depmpd Lbal SHEh Y elkepiLAie SHRARERL hePEARSI & IiNG:
mat eri al does not cause any defect attributed to Tonic
i MeEhbh§s e Bormawceat eri al or noisture that invades
from the outside. In addition, there has been a
derf@ff@3t hat the 15 el ectroni c conponent encapsul ating

mat eri al has various characteristic¢s including flane
resi st altee, 1ATGRNAGNERT O, SXLRGR Tt &8i BH AT 1 Ehdesins for

5e|%ﬁ%%kgg%§$ré§ﬁ§§ﬂé§% %HEQg?@lg%ég% %%EH for electrical

resi stivi resins en us€éd as electronic

CORRRBBAEN 20 £GARS BabhNgr 8B ©F | @S cAketMBEAL Yproducts,
conposed of an epoxy conpound, and al so include an

epexy.conpound curing agent, a cure accelerator, an
inorganic filler, a flane retardant, ignent, a

a pi
si | ane TOUPIHAHP &gty et Lt HES; PERBHE Higher
intter ragi on_of Cf.egljeconggctorg rs25 ar}l%shbgngl{ghg abé)uénts
ear P8P GERET att ST eSr EOYFHEF R o A YRt Atint dUR-S
10reg%gkbeﬁ_QEetéﬁ%éﬂéﬁquHH1ﬁgiﬁécé?5%§”fesWhgtr'FHérEChas been
chips. This corrosion is pronoted mainly by - 3
WDbSHHﬁSndUNE&hrﬁbdﬂia@pexygtﬁﬁmiblhﬂﬁio&ﬁnanencapsulating
encapsulating material. Since nore heat is generated
uporteseabfdedre not cause any defect attributed to ionic
impurities in a raw material or moisture that invades from
the outside. 1In addition, there has been a demand that the
15 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
20 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
25 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 added to the epoxy resin,
thereby further pronoting cergosion of interconnects
made of alum numor the like. [0004] In order to
prevent the above-nentioned corrosion, 10 further

| MRLQYeNRAt 1 i IS LW €pbR§i 8L ANCQ Jl l@8bLhi E¥cHfsulating
epoxy resins has been demanded. In order to neet this
demandrial .t e ncaphoyeneddt iis R@nstrocedr esestiaRc@f the
reliability, it has been already proposed that a

hy geoi ghofleetehatus $oahhpnoedae ommiofhex éhhpgeeniret
m xed 15 with the epoxy resip or the |like to capture

h .
| mYdAFRy ?ohRrIt KA EAUSE Pr bbb S teefalraf gl s antimony
hal [ .
k9988 | ons, (AL AATRLEy -SCE, RALEN DAGUIERLC Shyaroxide

Pat'ént Docunent nt * Docunent

DoguneRticd, t&tnd -epﬁxgceeghhﬁ CRUNGuRheadyr hast ing
ani ons such as 20 hydroxi de ions and carbonate ions,

i t scambehorxchange ragoentot ramede cahrdiumbeusapd the like.
sufficient. [0005] Wen this hydrotalcite conpound is
call®PA4ded, the anions within its structure are

el imnated and cal cined 25 product of.a hydrotalcite
s bt al o feeBeRrEE AT RV kel ifrey o RS ehS
anisQR+hBer Shiroddiertalicl REds PLAJUG s RS ncBX e8I 8P 1ity of
ani on exchange performance conpared with the - 4

hy épet:gl e&sen€ampotiaegn dbinandadi Ci nadopdeducd nicest ahds

the layered structure, when absorbing water.

demand for the improvement in moisture resistance
reliability, it has been already proposed that &
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 &, etc.).

Since this compound already has anions such as
hydroxide ions and carbonate ions, its anion exchange
performance cannct be said sufficient.

[0C05]

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




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 obtained
m xture has excellent ani on exchange perfornmance, and
effectively inproves the noi styre resistance
reliability of electronic conponents. On the other
hand, since the obtai ned m xture has very high

%§595€a9€ gﬂd e@sid ¥ aR3QERSH 10 SIdit@rkl the
e obtalne

he~air m xture absorbs nnlsture in
eI eal/E 084 Cs €AMMANRNt She@NdbfoMeinyTevatlert he m xture
increases with this noisture absorption. Accordingly,
when the hdisxbees kdsexposeasad thali ghis eppleriatagr @rioduct
processes in a solder bath, a reflow apparatus, etc.

coREngnef hydmgralsifre dangiated it vaéleﬁppﬁger%SJr%rﬁstc | {for
SSUCQFﬁéﬁg Coqpqg&%%taggcugekgag fr% 4“nytﬂge has

mat e for: encapsul Ion due erna re

cauged: byn@ £ fa‘rﬁre%@l@nbe b@?fé@ﬁanc%xp%la' @ffectively
coefficient of a substrate, etc., or due to vapor

pr333Mbeegetﬁﬂzmamidm¢evapstszaudanaﬂiabhélabsofkﬂﬂbctronic
noi sture. 20 This coming off may cause cracks in

pa@f@@@@@en@%m@éstbﬁ oglgpdiars ERECE ke Wﬁaeim@*ymixture
in conposjtion for sen conductor enca has
holr ok RaR Tret Tianie. SeEstineoDae iRt S5k,
IOWthgs@Hr8X¥@Cﬂ¢%kgf}”ukgeoéﬂ€§$ﬁéﬁ“d¥%t%§ecQHPQ%%E’ﬂéﬁgture

is an ani on exchanger (for exanple, see Patent

DocunmentcBom e bﬂcﬁfﬂ:@@@nts S5and [£0Aluree BEr ahé ymiatien
exchangers adsorb anions well when their surrounding
eninconaeat Wisthadindiscmobgtuie algsorption. Accordingly, when

the mixture is exposed to a high temperature in processes
in a solder bath, a reflow apparatus, etc., coming off may

15 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.

20 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

25 compound that is an anion exchanger (for example, see

Patent Document 8) is blended.



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
encapsulating material, the pH of the resin
conposition may becone around sneutral so that the
ef fect of the anion exchanger may not be sufficiently
exhibited 10 [0007] As a counterneasure against this,

mebiasd has been proposed in which a cation
exchanger that is a solid acid is mxed with the
ani on ezenargary,t ant efueeckrangiparesbrpHansens hatllt kden
m xture can be used with inproved ion exchange 15
pr Gherti ésr(vpmdmeam@rverogeenpatferﬁcwe@mbﬁt ip)is

n the solid acid is added to a.res

R e e Gror AU ES T (AR BY PRAGRS cfien their
sAddLtianahly ?r&ﬁtfo%e%cQengﬁc';&n&fﬁe%faacL)ydslia;ﬁvrye

ecent use of such cation exchangers in

comRiBabifg SMYarb&dHielivbi hede 20y THIe the eRvhponI@ita)
consideration. [0008] An epoxy resin used for a

primattedt ind F i vige bwhrad lths rbeem &g itiienwhaghbegome around
i norgani c i on exchanger, such as a cation exchanger,
anP@Htéiéhéﬁg%ﬁa%uﬁTﬁaﬁﬁﬁSFEr?% WQﬁ1%2§q§x8ﬁSH@€96rl@§Y not
”‘%%95 f.or exqu 1388 (B Pat ent Docunent 11). A

lcienl
printe CI rcul oard‘ con aini ng an epoxy resin or a

10PolypReRyl ene oxide resin together with an ion
scavenger in - 6 aramd fibers has been known. As
this i oms scavengermeanurOnagexchange s; esi neenst ams been
i norganic ion exchanger are exenplified, and as the
|n§ﬁ@§ﬁﬁ@d|9@ @m@ﬂaﬁgéptlgﬂ exchanger that is a solid acid

is mixed with the anion exchanger to reduce an apparent pH
so that the mixture can be used with improved ion exchange
15 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. Additiocnally,
cation exchangers often include heavy metals. Recently, use
of such cation exchangers in combination may be prohibited
20 due to environmental consideration.
[0008]
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
25 exchanger, is mixed (for example, see Patent Document 11).
A printed circuit board containing an epoxy resin cr a

pelyphenylene oxide resin together with an ion scavenger in




ant i nony- bi snut 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-layered printed wiring board

is produced using this insulating varnish. As this

ion scavenger, activated carbon, zeolite, silica gel,

activated 10 alum na, activated clay, hydrated

anti - gRRY PEMOXide: beZh RRVIMM RROSANAL fon scavenger, an ion

hydrotal cites, etc. are exenplified (for exanple, see

Pakeanhabge urein b3k aAniadhesi e ifdrl mxkbanger are

mul ti-layered interconnection boards, with which an

i nérganlefleh adsbrBethei 3npFgatic Hes eXShaRGHT Kk ridhn.

As this inorgani¢ ion dsonggi, acti vated carq%n

zeBPFEBOPETPIR GeP2558: PYGt & &t (it HBTPYaT e Pme @re

5C| @XSﬁMQéé‘t Efjodla%%é Y, PEOL 0x1 A&, FLORBhEM 2) |
phosphat e, ydrotal Cite, etc. are exenpliftied (for
exanpl ean se@ssRakenl vieeideMHontdlinidd AN BROXEAWRSIgRr has
adhesi ve containing an ion trap agent has been known.
Anbagrihohnexchanger owlaichtyoredxphangdr wising board is
exenplified as this ion trap, agent (for exanple, see
PaP&REUCER CifEit tgy. lﬂsebﬁgh%‘i iAFrdsExy 2B Spdsbe
contai ning an_i,on 25 scavenger id.ver r n
on FasSBaSR e Rs” R B0 e Duan ST ER e T et varea

1001 sTukhn R t4&¢ Sra RORES LU @408 DUt i fonhYPERE Bt Cdd €,
anti nony oxide, etc. are exenplified (for exanple,
seeikabtehim Docratenitel 6 hyd Thea hyidreot,aletict. es r aeat eémgnieicE i ed
as an ion exchanger and an ion scavenger in the
abd¥ernerarphed Jafown teranprediste 13) -

An adhesive film for multi-layered interconnection
boards, with which an inorganic ion adsorbent is mixed, has

15 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).

20 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
25 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 resistance and thermal resistance,
and 10 therefore, are used forvarious applications.
For exanple, in the field of electronic industry,
they are blended with encapsulating resins for

Se'Hy‘Ei%@HQEP’E ek Congdokﬂdgrdéic 0 d MREAYE: fied (for

relifability o uct or components, etc. Fbmever,

hy dixainpll 6l t £8e aF £ HitgMloyrumehubl € under high 15
tenperature and high hum dity conditions, such as in

hot watke htdnedialicésssthamt kOGC avbraoven, ex@hﬂnger and an

hydrotalcites are so high in nojsture absor benc
t o gy ECaReRgReride tﬁenﬁpegﬁc’ée%?ﬂ?i}ﬂf’slk@é’wnp%ﬁ’éh’ ‘i’%?re

hyélr %ﬁg%%ﬁ‘&'f fgkd, es| 73y gj[,%%ﬁj% 19f,.appl i cation of

6’ i 9" W't &4 }Ehe ot her hand,
bi smgipla;conpounds such as hydrous bi smut h oxi de have
excel | ent ani on exchange perfornmance and have been
appl i calsheng rchee swi, deydr angkci tdonewer hydnoos dersmuth oxide
cope with further reduction of alum numinterconnect
wi defe2Biph i @higgshiondpabéhityeans svarakatiBel¥ting

terial f
e hEOher T T F AR GBAGE 1919 HGRGr "ERBFRTCe: and

10" e%‘h%*r@@sﬁean&'ré%s%@ has va?’lo@ﬁ%pﬁ%%%%ﬁs and, ! heh F&ple,

have been applications for conventional bi smut
cConmotAgs fcanmaif ke cvsednik00dd]st Ryt eneyDagunBnéndsd with

Japanese Patent Lai d-Open (Kokai) No.
encapsulating resins for semiconductors, and used in ocrder
to improve reliability of semiconductor components, etc.

However, hydrotalcites are highly soluble under high

15 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.

20 [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

25 in IC chips in recent years and the resulting generation of

heat, a material of high performance having higher ion

exchangeakility, higher thermal resistance and so on has
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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 ¢t he present invention

is to find out a novel bisnmuth conpound. Further, an

obj ect of the present inventionis to find out a

novgl L. no ' n 48 e a\vj;ng :

e a2 Rg byt e g pen (Kokai) No.

perifoergange, i n consideration of the above-nenti oned

probl ens and the like of the currently-known inorganic

aniferteaxchangeest IMEANSPEORSSCRAE NG THEJPROBLEMB k20 No.

[0013] _As a result of diligent research conducted by

t hd 9-gP8&8At i nventor in order to discover a novel
9201 CpaBRhon, @echangen.of Blalperlaramace khgl)

can be used“for a Seni conduct of encapsu atrn

matieigakoe the like in the 25 field of electronic

i ndustry, the present invention has been conpleted by

fi rrditegtoDbcameroy €l 6 :bidepathbse oppoamtd Laiepoesentedkdly) No.

the followng fornula (1): - 10 - Bi (OH), (NG3)ynHZO

(1P1Mﬁéﬂé§ﬁ X is a positive number not less than 2.5

an IS i 5 than 3 |% a sitive nunber not nore than
0.5 eof 3 (x +y =23), and n
'Sﬁ%o%EEﬂs TO BE SOLVED BY THE INVENTION

[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 envircnmental 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):



5 positive nunber, and wherein a peak intensity at 20

= 27.9to 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 pattern. That is, the present
invention is: 10 1. A bi snut-h jaorpound represented by

t he above-nentioned fornula (1); 2. The bisnuth
compound described in the item 1 above, wherein a

peak i ntensjt ty 20, 5 to 7.5 is not nore than

1000 cg%LgﬁbéYBgﬁdégbg-Z%ﬁ diffraction pattern; 15 3.
AnwhBeEgANk Ci A Qosaxdhangenbeonprt Jiesg thenb: sindrd less
compound described in the item1 or 2 above; 4. The

i néhganfe A oR @cchanger ngdelser ifdd moget heant@ny3 x + v
above, which has an anion exchan capacity of not
| eSEH1ERLRS 2 07ty §F §O(§.+Tﬁé=gﬁVoﬁ%gXEhgﬁgéror a

5de_gg&p§g iﬁh%ﬂE% i%%ﬁ]S or 4 above, which has an
an

10

on exchange cdpacity of not less than 0.8 neqg/g in

a pauteah aquegus rsehdttons: 626 The7i BErgGANiC 18Nk ONG00 to
exchanger described in any one of the itenms 3 to 5
abavep whscinshowsak HassSngecy easefofE AOLS® 2 BOBE® is 100
than 2 mass % when heated to 300C;, 7. The inorganic
anitén 88 chahgEt @SRl FaY it iactdPn PRBES s 3
tngF%bove, whi ch r%yLdes?Q.supennatant having - 11

an TEP&CctF I O RISV ?Vg hot #ore than 50 S/ cm when

sugpeRdgdshio el ApASE WebetseBred TR §0BPOShdA1Mbned

for encapsul ating electronic conponents, which

comfpt-ma®s the; i norgani c ani on exchanger
2. The bismuth compound described in the item 1 above,
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 described in the item 1 cr 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 meg/g;
5. The anion exchanger described in the item 3 or 4 above,
which has an anicon exchange capacity of not less than 0.8
meq/g in a neutral agueous solution;
6. The inorganic anion exchanger described in any one of
the items 3 to 5 above, which shows a mass decrease of not
more than 2 mass % when heated to 300°C;

7. The inorganic anion exchanger described in any cne of

the items 3 to 6 above, which provides a supernatant having



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 inorganic cation exchanger; 10. A resin
for encapsul ati ng el ectroni c-conponents, 10 obt ai ned
by curing the resin conposition for encapsul ating

el ectroni ¢ conmponents described in the item8 or 9
above llel rlC Concglcétl%nltﬁ 89”?%{1%‘\1 I‘E.‘oqlt %I n%g g/C when
encapsu a onent "W the Tesin oST L
fo&u@@@aggulaﬁldghoﬁﬂz@@tm@nbg;conponents descrlbed |n
the item8 or 9 above; 15 12. A varnish, adhesive, or
pagkeAnceﬁpnis¢mmpaﬂuidnnépgaﬁhcap$uﬁaﬂinaxehangewnic
described in any one of the itenms 3 to 7 above;
Th&%ﬁ’ﬁ?ghsr atfhedt OISR SpastRS devtigBed ﬁﬂl?ﬂe%‘f@ﬂger

2 Aavsy LULLNel, compPstg an.dor gankc gaLon

exc anger Foduct conpr|5|ng t

vargli §le 280881 MGupd¥i tRRSL 8or dESEAINAG iRyt BEeLt £M 12
or 13 above. ADVANTAGES OF THE | NVENTI ON [ 0014] 25

Theongwhy st oundk 4t rsimstich iaorpeouhcehas amiven further
exchangeabi | ity conparable to the existing inorganic
anN¥ﬁ$Préﬁen@n@@r%ﬁoqﬂﬂ@éévéﬁtl@ﬂ SfFheggest suppreSS|ng
rel roma resin is obtain

it é ani onsﬁé tg
mi Xi'ng Reeini ExuHces Sﬁhﬂgmﬂ%ttrr?élﬁﬂeﬂ’ﬂponen
1oC0rg§>etgggggl ¥y &s ) st Qeg?gpg&%mﬁﬂ%nb%o@Qﬁgélysulatlng

applied to various applications, ‘suc
encapstik-ahi ONcorRidma, dapdribsdl & it afkerl @Chf ONidbove;
11. 2n electronic component obtained by encapsulating a
component with the resin composition for encapsulating
electronic components described in the item 8 or 9 above;
15 12. A varnish, adhesive, or paste, comprising the inocrganic
anion exchanger described in any one of the items 3 to 7
above;
13. The wvarnish, adhesive, or paste described in the item
12 above, further comprising an inorganic cation exchanger;
20 and |
14. A product comprising the wvarnish, adhesive, or paste

described in the item 12 or 13 above.

ADVANTAGES OF THE INVENTICN

[0014]
25 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, or the |ike. BEST MODE
FOR CARRYI NG QUT THE | NVENTI.ON» 10 [ 0015] Hereinafter,
the present invention will be described in detail.

Unl ess otherwi se stated, "% denotes "nass %"

Bi mgﬁscggg&%%m% big Smgwng@m%mmﬂ tbg; Pressntin

I nvention represented ve-ment i oned
f oagbautd) wias thepeakinl ntcﬁﬁfdeﬁq)ﬁeﬂt:lgo the bisnu@ h2&ohpound
of 900 to 2000 cps and a peak intensity at 20 = 8.45
t 0 c@nbbeobrdofl st ;lGedpsoi mavioypowgagrl iXacaygns, such as
diffraction pattern. [0016] 20 In the present
. m‘?é‘ﬁﬁPéHlaRl‘i’rh tq?@tﬂaﬂnuﬁad(&I}Sw]sa%%onneﬁbéie%¥wq s

ess t ess than .3, ef
nur‘f‘b3 g 6arfd qlées‘,:gcrtlﬁa5 OB S é:hlg%re ergllll) h
nu%@ﬁa@ilgt t@déa@m%{!‘ ARl WesRlitX ESmpd 8R6 c{alﬂaﬁe used
2.5, the nunber of radi'cal s i ncreases. For 25 that
redsena thebel eoid If@JrCGIBthﬁ‘SI shdly «of ilhglsuponaigntan
i n the agueous suspensi on nmay becone hi gher, or
t hervaForrest starfce they ldkeeriorate. - 13 In the
present nventlon is a positive
nupbe LIRS i [
nuq%%ﬁsdot nDre than O 4 and nDre preferably a
positive nunber not nore than 0.35. Preferably, y is
not | esgetdiadhfter, the present invention will be described

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 toc 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.



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
the present invention, the bismith conmpound

represented by the fornula (1) has a peak intensity at
20 = 27.9to 28.1 in a powder X-ray diffraction
pat t er npof t 0 ; re :pr r t I,
Phan 1060 e Psna et r 1T ke B dFerapl v rot ol 2
t hapsi8QQeCRSmodn @ddindodrentndh OIef efrdldletantiRe Pegksitive
intensity is not | ess than 1000 cps. |In the present

i nvembiegnnonhenrd hehguedk 4i, naeasiheye gxcdedsbl2080pepstive
the ion exchangeability in a neutral aqueous solution

det8F§rafes. MREF ddiret O -when RUREGFERR Yi nY eh3iRgF j1¢ss than

l e t han_900 cps, .t.he.bismuth co und _becor eas

o To0 ol Ee PRt B I hder o Al e Hav@ an Cady el an

i nfJ 48Re8HPD n&t edIONIHGTBE €51 ahGen] Q0181 ue | MEthEs 0, ion
present invention, the bisnmuth conpound represented

by ddaatigeani aifd)ithas naupeak adqliensd typlatcidd Folbrs.

8.45 to 8.55 in a powder X-ray diffraction pattern of

100 901d1800 cps, nore preferably 200 to 700 cps, and

sti 0O cps. - 14 - [0019]

In O 8se—FAvert o+ mut h conpound

10 €pr esep ot , L bayidga

peak at E%‘%ﬁ{yp‘fte%%tnfg EIHELI?#%Q p&%elr%q%ﬂrngy gﬁ{#racti on

Patdyr@sented by the formula (1) has a peak intensity at 20 =

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 c¢ps. In addition,
15 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
sclution deteriorates. Moreover, when the peak intensity is
less than 900 cps, the bismuth compound becomes easy to
20 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 20 =
25 8.45° to 8.535° 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.



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 a bisnmuth conmpound havi ng
a large amount of nitric acidg A small anount of
nitric acid does not have an 10 adverse influence on
the conposition of the present invention. However,
Mh%%oﬁgi peak intensity exceeds 1000 cps, the ion
exchangeability deteriorates and nitrate ions becone

easy t o€l dritenhol nveh€fon | 43&0bi shbrH heordpimat h
compound in the present invention includes one which

hag ephre sabove-entHeofedmpeak$l i mashéepdohdér hXvimay a peak at
diffraction pattern and is represented by the

f ol2Powi Agé® B i7-pOH)n 2 poydeROsy ray 5iifHracoipnopastern.

0.45,, Bi (. 2. 6 0.41 B :
S(NGRF 0°98 n O BY (T SE0 TGS G0Br ey D g
H;}%))r 0 | o] r n .S Iltm
g). 1571 E?éf%%bﬁz’. 9ED (tﬁl&%) Eﬁ% %7@0(0% (2%')51 %R%%(o. 051
angteterhbke. nof Q02 thanaspavepmt erhak pedk abd aianisngered
the bismuth conmpound 25 in the present invention, any

r awomireeri Rbakapt e hisedths corpegnddiavingr svitgege gamoint of

bi smut h conpound which is represented by.the for
(1) &FdChasiani én SBREhaAGREDT 19T V1 TESF 1 1ée‘§e<%“?~r‘p| m’lc Bave an

10t h%&vﬁ;g‘ét B, £0IROUNG, | Ehgﬁﬁ%§§%oﬂ Ve R OP S8l ¢ be

obtal by adj usting the p an agqueous sol ution of
bi sHHAtALLL At W@ eRaSBe SO0t dea i adUES: Py estqidaat @900

and drying the precipitates.
cps, the ion exchangeability deteriorates and nitrate ions
become easy to elute into hot water.
[0C20]

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

Bi(OH)2.5(NC3)o.5, Bi(OH)z2.55(NO3}q.45,
Bi(OH) 2.6 (NQC3) 0.4, Bi(OH)2z 65{NO3)o.35,
20 Bi{OH)z.7(NO3)o.3, Bi{OH)2 75{NOs}c.2s,
Bi (OH)2.8{NO3)g.2, Bi(OH)2 55 (NO3)0.15,
Bi (OH)2.5(NO3) .1, Bi(CH)» 95(NO3)o.05, and the like.
[0021]
As a raw material for obtaining the bismuth compound
25 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



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, drying the precipitates, and
subsequently 10 heating the pregipitates. The pH of

t he aqueous solution adjusted to basic is preferably
7.1 to 12, nore preferably 8 to 11.5, and still nore

pr%&%&%qu ghéobgémufEh%ombgﬂpgrfﬁL%EE(Hré%%ﬁtSQEUéﬁf!bn can

when the preciplitates are produced Is preferably 1 to
10Qfe, onBEEnpd eherabiustli@qgt end5S5pB06E andigakiblik E®I€tion of
preferably 20 to 60C. In the present invention,
pr éfismabhengkaapd > dfasicorpoandse tiacusanpbecipethfey and
this pH adhustnent can include al kali mnetal
hy fra%ides e aPReFIPIH&C&E -car bonat es, al kali et al
hy (ﬁ@%ncarbonates ammoni a, conpounds from 20 which

nia’is generated by heating (for exanple, urea,

hexanEt@NéQﬁﬁﬁﬁﬁﬁﬂ@bﬂﬁouﬁ&cla'Uﬁixgeéhhalin@@ﬁ@ﬂon can be

hydr oxi des are nore preferable this alkali netal,
sodittmiand, ﬁ@t assimgmear eypréf esalre. then ptihef paesamieous
i nvention, preferable method for 25 obtaining a

urn3Q§PﬁF@PSﬁﬁt@F%ﬁﬂﬁﬁo@ﬁﬂrﬁ§eatﬁeﬁ¢ﬁkF(ﬂc §F6ﬂP9€

an_al kaline solution into a bis 0
B R i W81 BePohet P S argl: Sppesdidfly
1ot h%%%g Lhe Produyaiig <Br eoipl i et té\letscga@aasvegowumn
I's al So possible to produce precipitatés b
S| radituafeaussd yoak oppisngra febhBIAt O, Jsoicutuzonmand Breferably
al kaline solution while the pHis adjusted to the
vallugdomeat Ponenkd aoidd,. more preferably 9 to 11. The

temperature of the solution when the precipitates are
produced is preferably 1 to 100°C, more preferably 10 to

15 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

20 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 methced for

25 obtaining a uniform bismuth compound is a method of slowly
dropping an alkaline solution into a bismuth solution to

adjust the bismuth solution tc a target pH, thereby




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 | ong as excessive

noi sture can be renoved 10 fromthe precipitate. A

heat drying furnace or the |ike can be used for

heati ng. The drying tenperature in the present
'n%ﬁ%bhggnbs f%é%ﬁ?fgyé%.SQAiﬁéﬁgg%%veﬁ 9 'fs also possible
preferably 180" "t 2006 [ 0024 15 The thus-obtai ned

bi 78Ul oaQBPOpREk 191 HaltR sPheS eMthul t SMRIUS1GN d€BPpDey a
ground to a desired particle size by performng a

gr imgmughpsotesison deperdi pdkahize pirlpdsen Ahtheuglhe tife is
particle size of the bismuth conpound in the present

i nPERUBER| £ ndte IYahucedeRR1PRRE i RN, an 20 aver age

5pag&b&%g size is preferably 0.01 to 10 m and nore
I

10

15

20

25

erably 0.05 to 3 pm Wen the average particle

si ze isryNale MHRhRaNNPRLi ) dhR bl 8FUER GORAIHR -
may easily aggregate. When the average particle size
i smeettibesd phamipitGitimn addi be opefornae hicsaubh
conmpound to a resin may 25 inpair physical properties
of UeHeerasine of Gméﬂeamrl@n é‘?@ﬂ?ﬂ-ﬂgeaéﬁpbﬂl@y‘) PEpCeESS may
Th% anioE exchan ca acit% in_fhe present invention q
i s fre&§a 88m%%i%%?%V@r8€hF FERSHET dioiRdmery ca1 B° oferpve
Sa%ﬂ%ﬁ %HQ_§£E£%p£¥aégxdr$0ﬁ%é¥'d%y%%gdfginéce or the like can
concentration o 0.1 nol/L were“placed into a 100-m
polgebygbener hodddigvg. The drying temperature in the present
invention is preferably 50 to 250°C, and more preferably 100
to 200°C.
[0024)]

The thus-cbtained bismuth compcund 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 1s not limited in particular, an
average particle size is preferably 0.01 to 10 pm, and more
preferably 0.05 to 3 pm. 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]

Anicn 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 bl ank val ue by

the sane operation as above -exzept no sanple was

used, and then was used to calculate 10 an anion
exchange capacity. The anion exchange capacity of the
'norganﬁﬁeaﬁﬁfgh é%@%%ﬁageéaﬁgcfaﬁ:ﬂqQ§@nbréQ¥ﬁ@tiﬁvédfion
preferably not less than 2.0 nmeg/g, nore preferably
notid esasthaq Qsﬁxgmq/cg:,ochsbtlll: apie. pueheraply Neif a

| ess than 3.0 neq/g, and 15 generally, not nore than

10 saple. afl?ﬁeii&rrhbrpfemmmgéitooic 3 ¢ried mtegenpncentration of
invention ,is suitable faor applications such

encapsPar Fole bt RIS dmite Eoﬁ%rf%t%jly\ﬁi?@ﬁl?ﬁ‘é ClRends

Zggcg %ﬁ%ag %t%%gh reo%ﬁr??ﬁﬁth Ubf?ﬁy%ﬂﬁ%ﬁﬁ a chlorine

exchangehcoht Faei g @efthe2QubaVeMd 0N o HRESuSHA @D ion
for applications such as - encapsul ati on of electronic

compamentsyrapey. t feeani anchlexchangencapacetyratnian was
neutr al gueous solution is within a range described

beFBRSUEEO28F 2 Anlaars éfﬁlé?cﬁén@ée CEIC PP TRR AN Rt aRgve

aqueous . solution The ani gn ex e capacity

e R et oI oRon FH6 BTsems PROENEP R euiate
WEQ§p%%QOHSéQQh§hgeZE% a39@i,um chl ori de aqueous

solution. Nanely,” 1 g of a“sanple and 50 m of a

sodi um Tthé odriicen aguieat§eSEApididy alf @hd ifA®lddnic anion
concentration were placed into a 100-m pol yet hyl ene
botscgangad shakieh res40C fovenrdidpurs prefpsaglemety, less

a
than 2.0 meqg/g, more preferably not less than 2.5 meg/g,

still more preferably not less than 3.0 meq/g, and
generally, not more than 10 meg/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 agueous sclution

The anion exchange capacity in a neutral agueous

solution in the present invention is measured using a



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 sane operation as above except no sanple was

used, and then was used to cajgul ate an anion

exchange capacity. 10 The ani on exchange capacity of

the inorganic anion exchanger of the present

i nvent:i.on | ral sQlL.utkon is

pré%géa §hﬁg%ﬂ§%2§ﬂ%ﬁgﬁ %gggggg?g,%ﬁg%EQ’p%é?é?%b fample
Notarle$® hhasr la Os SBBAMD chebirl He Mg R fLisRnabl¥n &6t0. 1

| ess than 1.2 neq/g, and generally not nore than 5 15
nmegicd./ LThbscertutataloragiggeuplisobdtimm ras 08-pH pblietioylene
7. The anion exchanger of the present invention is
suicatiile - f apd apprheratatodd S ukdr ot dreapsul Bldserusntly, a
el ect.roni ¢ conmponent when t he_ani on _exchange

e ap ety P oo T e Bhs ol TG FAP erred
aboueneRhi PReGna kR FRge. TO27]a FheLTBl (&8I &lARGRration
Thermal resistance 1n the present invention is
replaasertedrby as nassldnxatateerepsas: whekr bherbt Somtds

25 compound of the present invention is heated at
30GovEhexcehkrmal sawdiesafces £, pred dhahl yaAorSavriee

t han 2.9%% nore -, 19 eferably not nore than 1.7%
and G PEROPR RS NIRot2RBTE X han 1.4% The

10201 On exghanger, %fxc‘hﬁﬁ Qr8§§£‘éiﬂf‘6ef!“th%”'hér 4 ahlien
for app?‘l cations suc gS encaps | ation 0% % ectronic
corpeinenysr wherhd e deerkmhvegsi St aC@ heSneutral aqueous
solution is preferably not less than 0.8 meq/g, more
preferably not less than 1.0 meq/g, still more preferably
not less than 1.2 meg/g, and generally not more than 5
15 meg/g. This neutral agueous solution has a pH ¢f 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 aqueocus solution is within the above-mentioned
20 range.
[0027]

Thermal resistance

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

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

thermal resistance is preferably not more than 2.0%, more



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 deioni zed water wth a sanple, stirring and
suspendi ng the m xture, and -sudpsequently, neasuring
an electric conductivity of the resultant

supernatant. Nanely, 0.5 g of a sanple and 50 ml  of
deigniczedpat 85 Wel,e thgﬁeidn b8t 0y 00 M nore preferably
pol'ypr opyl ene 15 bottle, stlrred and suspended.
Subsequent| yhat he. 4xattl e was stoppered and mai nt ai ned
at 95C for 20 hours (the bottle had a snmall hol e)
Then, thee b@titqne e\mbaoggt edf thre preskoti donvewsion is
flltered by pm nmenbrane filter, and _an electric
coﬁd‘&&ﬁw?t §°Bfa1{5hlel°fa|tllf°i“§t BUGR 2 freefipPsd L abpoThal

Se' %clte u;s;oﬁ%dy&aréo%{e%sof +hOE SH e§rgg%%qt R ?¥£9§9e Ly

i 'nor gani ¢ arfi on exéhanger 0 resent rnvention

|Svﬁ|‘tﬁﬁ§r@i¥é)’awe%n%15héa phglcm nore preferably
not nore than 40 gS/cm and still nore preferably not

nori@0Ban 30 S/cm Cenerally, not less than 5 S/cmis
preferable. 25 The ani on exchanger of the present
i NESREEBAC] SORINFHMIE Y or appl i cations such as

el ectr.oni

encapsu+ ati an (%t (‘ft %gkrrpo nent s

el ectric cé%‘ucrl§|F§n?§ S aBB@%F?ﬂﬁﬁq'oﬁthge

1ora@&%seIBGlﬁ€Eﬁﬂkﬂﬂ Qsagbgglﬁégh@PQEﬁUQJ HQ?OH[E@H”Water

invention 1s still nore suitable for applications
sucttasabsenshps lHt&trirQﬁgOfan@| SEdpatiihgC @RRONERt Gre f Gind
exang when the ani on exchange capacity is not |ess

t h&m geguﬁ@alxy;ﬂﬁpsurlng an electric conductivity of the
resultant supernatant. Namely, 0.5 g of a sample and 50 ml
of deionized water were placed into a 100-ml polypropylene

15 bottle, stirred, and suspended. Subseguently, the bottle
was stoppered and maintained at 95°C for 20 hours (the
bottle had a small hole}. Then, the bottle was cocled, the
solution was filtered by a 0.1 um membrane filter, and an
electric conductivity of the filtrate was measured.

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

25 The anion exchanger of the present invention is

suitable for applications such as encapsulation of



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 conposition for encapsul ating

el ectroni c conponents contaifAing +he inorganic anion
exchanger of the present invention may be

t hernosetting resins, such as phenol resins, urea
re%ll’é%ftr%ﬁlgeé@rﬁg&?er{t%s' %enugﬁgt&{) oog;loylaﬁE@{v:Lty is
resins, and epoxy resins, or ernopl astic
reSdlﬁt$1,1nSUﬁ6 a]sov@@deyﬁtlla:ylbanean@@l ystyr ene, vinyl

chl oride, and polypropylene. Preferable resin
conponehts Erargarier apsent éxgharasimsf The present invention
thernnsettlng resins used for the 20 resin conp03|t|on

f orl SeREApS UMEKS P Idiadder SAF CERBHRHES SUED AR
5pr%%%%%>shﬂ¥§£‘$ﬁ e o F&rag&}é?&{‘era rf%%' Qﬁa&';le, when

esi ns parti icurarl

re&%@san15Q0§§&h§ﬁ§EQbéﬁ%§hB COIPOSH iy E@én 2. O meg/g and
encapsul ating el ectronic 25 component s Epoxy resins

usechef elethei presehtctiimient boOntlas esupatrnaltianit £d, n@ndnore
any epoxy resin used as resins for electronic - 21
coﬁ@@ﬁeﬁﬂ phcepsul ati on can be used. For exanple, any
kig& % epoxy resins having not |ess than two epoxy
83 i one nol ecule so as to be curable can be

10 US%Slﬁ”XOlﬂéoémor{sWy eﬁ@§b9§l#§% a3 Jml-dj, ng comp_onents

bi sphenrés #h totaoppaxy we&d NSor thesplennl c&npdmlwloxysr
resins, and cycl oal i phatic epoxy
encapsulating electronic components containing the
inorganic anion exchanger of the present invention may be
thermosetting resins, such as phenol resins, urea resins,
15 melamine resins, unsaturated polyester resins, and epoxy
resins, or may be thermoplastic resins, such as
pelyethylene, polystyrene, vinyl chloride, and
polypropylene. Preferable resin components are
thermosetting resins. The thermosetting resins used for the
20 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

25 components

Epoxy resins used for the present invention are not

limited, and any epoxy resin used as resins for electronic



U“r

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 not nore than 1000 ppm of
hydrolytic chlorine is preferably used. [0031] In
the present invention, the epoxy resin conposition

for encapsul ating el ectroni c conponents preferably

COQ&Q&%%e%@ @negﬁéﬁﬁhéﬂﬁpkaﬁnge u éﬁ'ngbﬁcggéﬁ%ICW]any kind

As the curing agent used for the present inven

anyo Ofepohe kBOWAs Chl+itG a@eNILSsEOth&PANs ePBikR groups in
conpositions can be used. Preferabl e exanpl es thereof

i neinedencdercdleanhyaly itdede anrabldasad unised -agert 9 the
novol ak based curing 20 _agents, and the like. As the
CLHQHﬁ}YaEEéPE?a?%?du%%&mﬁgﬂnﬁh@ab?ﬁ%ﬁﬁﬁ ﬁuﬁ9eﬁF|Bﬁen°l

any, e C g tors in
onﬁ%&ﬁ%ﬂonggggnr gﬁtgegggg ﬁé?a e exaﬁ%ﬁg ?ﬁéﬁ%of

I nad UG eanine @ﬁ&@@qﬁﬁﬁﬁ&%&@h@fSan@hﬂﬁﬂh&&&@h@@ﬁ@deﬁéky
accel erators, imdazol e based accelerators, and th

| i keasin@2- C[slﬁOBQ]usﬁect.OﬁﬂiDnerldelkﬁIanMpGObe b kel t h

nol ding resins can also be mxed with the resin
coﬂﬁﬁ§ﬁ¢ﬁ§ﬁef@? el appsucsditAgn @?e%h?(ﬁﬁQ§e€6nﬁ6ﬁ%ﬂ¥%°nr an

resent 1 nventlon

AT D R et Al Arh ngh FHBF cain 40 b L et P

1oreH§ﬁQ@%5d ﬁoEOH£4é'E%a%9§@bof8FmaS H%gﬂﬁyytgcfbhisflne is
a colorant, a release agent of "t hese

coqnﬁﬁ%mhblylﬁskﬁomn as a conponent mixed with a
nol di ng epoxy resin.
[0031]
In the present invention, the epoxy resin composition

for encapsulating electronic components preferakly ceontains

15 a curing agent and a curing accelerator.

Rs the curing agent used for the present inventicn,
any of the known curing agents for epoxy resin compositions
can be used. Preferable examples thereof include acid

anhydrides, amine based curing agents, noveclak based curing

20 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 bhased accelerators, phosphorus based

25 accelerators, imidazole based accelerators, and the like.



Preferabl 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 fusged silica powders are
i nexpensi ve and preferable. Exanples of the flane
retardant include 15 antinony oxi de, hal ogenated epoxy
resigds, jmagnesi um hydroxide, al um num hydroxide, red
phosphorus based conpounds, phosphoric ester based
conpoungscofidnantakiowtX88Pb&E Snifed RA tEOMPL 811Gy agBins can
i nclude sil ane based ones, titanium based ones, etc.
Moredewebe BX3aplestloftheheeséh easmp @i Hgenttornehogesulating
waxes such as aliphatic paraffin and higher aliphatic
al CHRGIEICPHO3PP Bt e Lt HEcabdfashent P o on, when needed.
conponents, the resin __conpositio or__encapsul at i
o SREPETRE ebneuhEn SouporRE T Pl HRORREP B Boper
al 59 GeNtatArdak€ad IR pdihyeRien? £30l¥e€Ahoranic filler,
thi xotropy inparting agent, "etc. Specifically, the
r eactdouerdht yesntrd nedsedagehtt hyt pheBykhgbyctithde etdigionents
23 the solvent includes nethyl ethyl ketone, and, the
t hibdotnepy fAparedRPr&geéntikad| vilds ompddiledl pyoxy resin.
nodi fi_ed entonite. [0034] .5 The preferable bl ending
o GHGEr BRI G SE R SRoPgall . AR HT B ciaregr TBF i
pr €Sen [ tion | 1 r
lOpr efertatgp)ﬁ;yﬁgt% épiﬂ%g& ﬁ)%ghaggep%% g%%a\% ?g%%%})pgﬁesd
by sT8S8a0botii€rs £ inG@BPRsItE 08, f11c, and the like, and

(5]

among these, crystalline silica powders, quartz glass
powders, and fused silica powders are inexpensive and
preferable. Examples of the flame retardant include
15 antimony oxide, halogenated epoxy resins, magnesium
hydroxide, aluminum hydroxide, red phosphorus based
cempounds, phosphoric ester based compounds, etc., and
examples of the coupling agent include silane based ones,
titanium based ones, etc. Moreover, examples of the release
20 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
25 present invention can also contéin a reactive diluent, a
solvent, a thixotropy imparting agent, etc. Specifically,

the reactive diluent includes buthylphenyl glycidyl ether,



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 small. On the other hand,
when the proportion exceeds 10zparts by nmmss, no
further inprovenent is expected but costs wll
i ncrease. 15 [0035] By using the inorganic anion
exahangen veht t NS RIRSEHe thiyAVERL) PN JQGRE NBHaW Ehe aN
i norgani ¢ cation exchanger,; the " inorganic anion
exaharxgetrop iheapriesenigennventiode £ adrdaeichlPyonedi fied
ani on capturing capacity, and is al so expected 20 to
pr dEndenatneef f ect of capturing cationic ions. The
inqﬁgggic cation exchanger is an inorganic substance
W t ation exchangeabi lity. The bl endi ng proportion
of the ipor j e} .t he pr { -
Frventi SRE v s e BLaAEIRIATp A P B9 Morqanic
| i mirtiedl eRcRangé €W @mrthebplebsnpr siRtahilon 180601t €0 10 parts
20/80 in ternms of inorganic anion exchanger/inorganic
catiyomasxehangerpsfermed yr at to. 5 Theerts 24 maper gahittive to
ani_on exchanger of the present invention and the
i ndPJaRPETEabY drr ek Hartger Ty berrRrrtdrsl fori xed
W teh ctah%ulg :%rlln & orsointii ogorfﬂog eennt‘?sapSHLgt | {]rgef r rtion is
el ectF6RIC conponents, 6r “Ray e un1forn¥y endedin
10adviange+aff b henpdioed WhkBs, SihheFEaint 6enrashtion,
when the resin conposition is produced. The latter
netreodvehiwht ghaddenpiaterbl eagdestdrnce advaapediandid heinll .
m xed is preferable. This is because the latter
metWodhgant eahdivel t eeaf thet PoPretid workicaeds use rirts by

mass, no further improvement is expected but costs will
increase.
15 [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

20 to provide an effect of capturing cationic ions. The
inorganic cation exchanger is én inorganic substance with
cation exchangeability.

The blending proportion of the inorganic anion
exchanger of the present invention to the inorganic cation

25 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), nanganese oxides, zirconium
phosphate, titani um phosphate,24i.n phosphate, 15

cerium phosphate, zeolite, clay mnerals, etc.

Antinonic acid (antinony pentoxide hydrate),

zir; i,um: ph t t [ kan; h

o o e To0d Bt P e A et fon ana che
enGaRsybal tNga €l G td:@Na0g30 RQUPSN YR B ellbenpPheseftth the
i nvention can be easily obtained by blending the
abave-imenbrpoedt raw fitat encapsu byt indk redwie t roet hodomp@rent s,
exanpl e, the above-nentioned respective raw materials
ar & pfggePryunt kdnlyThilenapdt tk &G 238d Lhyn Tikeedfwith
a Kﬂg@%kggnnachine.mhile Feinghgeated SO thaEiaﬂ%%

sem ~cUring Fesih compssitrantie ohtal FeHPoThMS

SefroaubbAY THRS1R+eQPPASItIPN A nGefl eded 02 FOUNended in
tenperature, and subsequently, ground by known neans.

Thedynouad prddiiein it xed2hs poéflechbiing.o thabd eiss bahemse the
needed. Thereby, the resin conposition for
encap$aranf Hged| @t comigeceoronehiscicaf bae obmalmrd use of
[Ogg%% 5 The inorgani c ani on exchanger of the present
in Pohi®™RAHHe -used for various applications, such
as @pegpsul ation, coating, insulation, etc. of
el ectroni c conponents and electrical conponents.
Specific examples of the inorganic cation exchanger

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 compesition 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



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 encapsul ating el ectronic
conponents wi th which the inorganic ani on exchanger of
the 15 present invention is m xed can be used for
products in which conmponents including active

conpAngRt n%HCPaﬁfet§%e%o§g88E8[ Gﬂ?lier}%bgt rensi star

di odes and thyristors, passi ve compohents suc as

Ccapasifodhisiohesd st nd ateayl Sledf SodMURRGoABNts can be
support nenbers such as lead franes, 20 wired tape
caraiterdgedwi ri ng boards, glass and silicon wafers.

Addi tionally, the resin conposition for encapsulating

el e Sdi ¢ conponents of the present invention can be

ef fecti y. used f.or r|nted CIFCUIt ards
epoxy rgg%n %kf %%5%:F§ﬁ°?or RS ulgf?ng %Eesen ¥ invention

el eGly eRi qseampepeptsi Wid hhiichctiBesi NQLARN & éHHéﬂlulatlon,
exchanger of the present invention is m xed can

usedhaitinga $hsularidmpnrer.. of261e@6nﬂunﬁbbm@oﬁénts and
encapsul ati ng the conponent using the resin

COIfPGSTTER6AL f BPIRMSISUl at i ng el ectroni c conponents
or epOXﬁ?reS|n conposi tion for encapsukatln

ol ot r OHPES ErpREnt8OBI=R He. B @PeRKCPAVERT| 3, the Present
10 O\an'?;’é%%%ﬁecéﬁQﬁfﬂeéa@%%{@b{‘%In T 8elBAL such as

general |y used i njection
CONfingSSktaDo A& nNth netthedsro st ¢e, rﬁa:}t.be used- [ 0040]
[0039]
The resin composition for encapsulating electronic
components with which the inorganic anion exchanger of the
15 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,
20 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 printea circuit
boards. The epoxy resin composition for encapsulating
25 electronic components with which the inorganic anion
exchanger of the present invention is mixed can be used in

a similar manner.



About the application to wring boards 10 In a general
met hod of manufacturing a wiring board, a substrate
for printed circuits is produced using a
t hernosetting resin such as an epoxy resin. Then,
copper foil or the like is att@ched to the substrate,
and is subjected to etching process, etc. to produce
acircuit, so 15 that the wiring board is
manuf achyr £y dIMPLS enklol EEANng YA SombDALEC MRy the
occurred pro lems of corrbsion and inferfor
| NstdsAk @Bmpaysetobyt Y GhchpbeUselnPreldfcteoheli Esmponents
mul ti-layering of circuits, thinner insulating |ayers,
et mr eBweh cosivstwrpcdtibe preventamsuntdddi agetheonic
i norgani ¢ 20 ani on exchan%e( of the present invention
WheTPTReRGRAEt BF i TP RUFSSRtr PRGSPoReY. (SO PEsPEHTBf txgnsfer
s 1R bearde,ehe o canfe Jprevent ed, by, adding the.. o,
|norgan|g anron-exchanger the r'esent I nventd om to
anlﬂdrﬁihgth@gh$@y§rcgdﬂkegggoﬂ”ﬁb[@ﬁnéuﬁﬂﬂﬁodé§ etc. may be
nmenti oned above, the wiring board containing the 25
i narsgaini ¢ ani on exchanger of the present invention can
suppress generation of defectives attributed to
corl®ildn, etc. Preferably, the inorganic anion
exchanger of the - 27 present invention is added in
an SHmENGs AP L 1 G 10N, Lo, WIrind BAards ative to 100
parts b S tah N ' ent,.j p: 1 i
1%M ring %%g?déiﬁgﬁﬁ%eﬁfﬁgé a??§a§f%£ﬁﬁﬁuggﬁ%hg w%f%%#hf%ard' 2
boaybsttaeei ROF gai i RRlHieBUEX S hBnNgefodiedb@sdng a
contai ned therein. [00411 About m xing with an
adhésirwesEL by oreTircomednent 81 epexy arcsimpuntlesh.orrcaper

substrate , _ ,
foil or the like is attached to the substrate, and is

subjected to etching process, etc. to produce a circuit, so

15 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

20 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 tec an insulating layer for the wiring
board. As mentioned above, the wiring board containing the

25 inorganic anion exchanger of the present invention can
suppress generation of defectives attributed to corrosion,

etc. Preferably, the inorganic anion exchanger of the



(82

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. Preferably, the inorganic

ani on exchanger of the present™invention is added in
an amount of 0.1 to 5 parts by nass relative to 15 100
parts by nass of the resjnous solid content

L
PG Rt ARVERD Pt © DGEr oA oXERAHGET: iy Obd tO 5 parts
Co%f'nﬁ%@ rEESE%Q toDeldDeqb%%r %t Egbﬁ] &4 10 QI a8t 00ns solid

can bé pr esse e inorganic anion

excchﬁmwt 1% tznss w0 ML RABdl BYeAtd OThd0 -2 168NAHGE} VEF the
adhesi ve, etc. used when connecting or wiring an
el ecitrrioni boeodpormrt inetganto @tiwm iexghboged. may be
Exanpl es of this conductive adhesive include
adHé§FV@§eéfthe¥?ﬁ% containing a conductive netal such

qﬁ er. Preferably, the inorganic anion exchanger

(e s present invention is added in an anount of

of
0. hﬁ&émﬁéﬁhg w PV @%%Jh%'s%leve to 100 parts by mass
of tent in the conductive

adhesi VeleAfrbiiaf Gaiponeat s pnetE€Xchimngehunfey b€ a substrate
contained therein. [0042] About mxing with a varnish

5 Eusdt misc fproducing hmandsedywirsé ngf boaraddheséivect rishiagiding
conponents etc. can be manufactured by use of a
vaﬁHFéH“OEBﬁPéFn??&P4lﬁ¥qq$9865nP€ Eﬁﬁ(ﬁf%ﬁf@ﬁaﬁﬁé?“B?on to

qirPer SRAL 1 v L NYEDL | QN ﬁh'é{afﬁ%ss %&%J%mﬁi HALH SBrectives

i ncl'ude varni shes  mai nl'y conpose ernosetting

reSiﬂE%ﬁ%@%Edaﬁoeé@&%bslon, etc. 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

15 100 parts by mass of the resinous solid content in this

20

adhesive. An inorganic cation exchanger may be contained
therein.

Defects attributed to corrosion, etc. can be
suppressed by adding the incrganic anicon exchanger of the
present invention to a conductive adhesive, etc. used when
connecting or wiring an electronic component, etc. to a
wiring board. Examples cf this conductive adhesive include
adhesives of a type containing a conductive metal such as

silver. Preferably, the inorganic anion exchanger of the

25 present invention is added in an amcunt of 0.1 to 5 parts

by mass relative to 100 parts by mass of the resinous solid



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 in the resin. An inorganic
cation exchanger may be contapfied therein. 15 [0043]
About m xing with a paste The inorgani c anion
exchanger of the present invention can be added to a

pa%%%t%%@tﬁhnfﬁg é%A 19%“%85@315%‘3 Aghgnofﬁgﬂfﬁ'é%tlon

an adj uvant r sol dering, etc., 1n order 20
to éi&%@\geraﬁaﬁsm@rbcﬁftambal shb e e, connect ed
toget her. Thereby, generation of corrosive objects
fromode paste can be suppressed. Preferably, the

I norgani ¢ _ani on exchanger of the present invention is
adddPutnmaKinemvihEh of VRrDisB 5 parts by mass rel ative

to 100 Eg %?%Ryﬁﬁ'd%&?éaagglée%inous 25b88£&9 é&%i) onic

%nthis %7 on exghan er
Corgcfi’dp%%@nEQergf:@ cart be &ngéktmgse of a_varnish
Hereinafter, the present invention wll be described

in dﬁﬂaaldehglth@ylwwngaﬂicEmamphesxéuuhqaxnmfrahevpresent
Exanpl es, 5 but the present invention.is not limted

t heimete@tiThe Exanpdlesvpdehbiesvamsishsiandude paggnishes
denotes a part by nmss [ 0045 50%

bi SHAIHYnCPPRPEE dﬁ%&&?;EQPSFFLHgWH%EJTDSﬁggn?alﬁ%ﬂx%t
1025c%éyT%s§tIﬁfé%%ré%l%?q%ﬁgdng}Jngé”gﬂign 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 the resin. An inorganic cation exchanger may be
contained therein.

15 [0043]

Apout 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

20 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 resinocus

25 so0lid content in this paste. An inorganic cation exchanger

may be contained therein.



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. This precipitate was

dried at 120C for 24 hours. 152dhen, the precipitate

was ground to obtain a bisnmuth conpound 1 (anion
exchanger 1) An analysis of this conpound showed t hat

t he qqound is Bi (OH)2.65(N33)0.35- Powder X-ray
dif%ractlon (XRD) neasurenent of this conmpound was
perd;gmeads The obtained XRD pattern is shown in Figure
20 T AS aresult, the peak intensity at 20 = 28 was
1100 cp¥erethefipegk thet emeseyt atn2htios, 5i\1vésb@8®eazqa‘-sibed
and the peak intensity at 20 = 7.4 was_ 400 cp

[ OMB]mor@oﬁ*ﬁééFil on wialdfsiExapplen e sqﬁﬁftpﬁreaﬂrﬁsuﬁ’aamm%r

25 The ove- nen i oned |snuth S ol

SRULEL e s b R A s el LA e
“ﬂtédeBl %C@eﬁgké§|ﬂHEéSQ?%kﬁpgeﬁgft dadder a %Qrﬁ1b9fmass
a 0.1 N sodium - hydr oxi de sol ution was added to

0. 5[@ 4] t he above- menti oned bi snuth conpound, and
treated at 95C for 20 hours. The nitrate ion
coneamilat ilon of the treated solution was neasured

o

W th ion chromat ograph and a content of nh glc 5

aC|d ma@héé?cﬁléﬁ?xPl EDcBAHBRFE | TR St R8BI SRt RS
t f th t

1 gt "R 0047] RSaC e RERtE o dhi oh SXERARg Qb de

p@dg‘lédﬁsl s@10t9bnt fieq anizan sewe RANY A rdx MRS a}ﬁju&@&é EBlution
100-mL. 10 polyethylene bottle, and 50 m of
hy dwerch lsgidiegt @ioi ddywsh the solution to pH = 10. Then, the
produced precipitate was filtered and washed with deionized
water. This precipitate was dried at 120°C for 24 hours.

15 Then, the precipitate was ground to cobtain a bismuth
cempound 1 {anion exchanger 1). An analysis of this
compound showed that the compound is Bi(OH)g: ¢5(NO3)g.as.
Powder X-ray diffraction (XRD) measurement of this compound
was performed. The obtained XRD pattern is shown in Figure

20 1. As a result, the peak intensity at 20 = 28° was 1100 cps,
the peak intensity at 20 = 8.5° was 380 cps, and the peak
intensity at 20 = 7.4° was 400 cps.

[0046]

Composition analysis of the bismuth compound

25 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



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

t hrough a nenbrane filter having a pore size of 0.1

m and a chlorine ion 15 coneembration of the filtrate
was nmeasured with ion chromatography. The anion
exchange capacity was calculated in conparison with

t he, Gl 9nResLOR: CONGRIM LabikantAeasHred s Buepabbesai ng
the 'sane operation except that the anion exchanger 1
wasnditi oaddedi stitis dRgithund, Safowredtedall @51C £cX0 20 hours.
[ 0048] Measurenent of the ani on exchange capacity in a
nedﬂnakutaq@eougns@@ﬂﬁﬁﬂﬂiaIlengoéftb?ni%ﬁﬂﬁ?ﬁ é?éﬁﬁh@%rwas
1 was placed in a 100-ml yl ene bottl e g

m r%ﬁasal%&dwaﬁ#lch@br%@%ﬁaa BhsD st 14 (oGt SR L R APeric

0. Lt} Ll <cDF RN LALd ON-HSc i IdIaT: 2URR! LR P

t1'é was sealed wit opper and shaken at
40(&5&¥bu%ﬁ QQHr§alaﬁmﬁted|ﬂr%mSQhQ§éOEWd%Mbasu3kment results.
filtered by a nenbrane filter having a pore size of

0. 1[rm47land a chlorine ion concentration of the

flltrate was nmeasur ed mnth i on chromat ography. The

ani¥ap B ERgAt e f camien NEEIEaFRBESE Y i n conpari son

Wi th th§ ghlor% 6. Jon.5 é Qﬁr§§'0n5¥?g§2%§9 bY 2 100-m1
on

orn
e anlon X
perfor FI xcept e ani on

U'!

The" sate 8péra

1eXchangah i Wasphot 1addets shhing ofeﬁwﬁodrﬁo&h@mcha with a
Table 1. [0049] Measur ement of a per cent age of | oss

on heatidlg11@ohbeht patafort heasafuonhex changeredl thaseto. The
placed in a
bottle was 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 pm, and a chlorine ion

15 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.
20 [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 aqueous
25 solutien 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



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 w thin a desiccator. Again, the
wei ght was neasured, and a 15 percentage of | oss was
cal cul ated. These results are showmn in Table 1.

[0050] Nbasurenent of an electric conductivity of a

of p%.rlr’?:%tr%gt ayﬁ) Im orfaz{[eh%lﬁgl gn § ganag%%)éicl—:‘rrgggesgf n& .1 pm,

el oni ze er were aces |n a

polaHer @plﬁh@ﬂﬁlﬁ@ti&arﬁ,cc&ﬁ@ntﬂatibﬁdof alk Fuapendedwas
Then, the bottle was stoppered and nmintained at 95C

f ome2G ulredr v1th heobatltdomaltadrapkymal [Thehehédn . eFdramge
the bottle was cooled, this solution was filtered
t hrRGIF L& Y02 S e Mefhadfel 1P| FEFD2BRTPT HE t& &8fr FRlosine ion

$;]

icgncdog')li:toeln Irtaﬁ %brﬁgaxeﬁure %%t %e\rl'\,g%g&rrfl?s red ;l;heaég?gélon

S0%,RISAUER, I ERAL £ AGUAUR 9L HT ] %é"@ﬁ)t makatai ned s
at 25C and stirred, a 15% sodi um hydr oxi de 5 aqueous

solndsuan aadsaoﬁﬂﬁfﬁMMahnehydrOX|de aqueous sol ution
were added to adjust the solution to pH = 10.8. Then,
t hel00d>dduced precipitate was filtered, and washed
W t h delonlzed mater Thls pr 'oltate wa drled at
1208355 reagnt IReh s waSgr ound

to obta n
R L 4 S ml%%%%un ﬁéﬁeﬁg@hgtﬁgﬁ‘igﬂ #)
corprgad awas c Bhé (b2, HNOBhG. Reight thereof was measured.

15

20

25

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

1 hour, taken out, and then coocled 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 um membrane filter, and the electric
conductivity of the filtrate was measured. The result is

shown in Table 1.



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 the peak intensity at 20 =
8.5 was 370 cps, and the peak 3antensity 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
thqm%@h?n exchange capacity, the ani on exchange
capacity in the 20 neutral aqueous solution, the

pqugg%ggezof | oss on heating, and the electric
conductivity of the supernatant, and these results

wer e shéwhle re Telldl &ismuED05LE ratEx ayleeus 261 WHidre veps
50% bi smuth nitrate aqueous sol ution was maintained
at "E5@tafdedt #¥ redfC andsss s dmahyidrogPaéun Aeisisde

| uti d 2% saodj d i d ' - .
523 a%l%glsggagg‘t%%n Zag'} ug?tngy 5[38:{(' meh ac%cu%%cg.lé%i_'%glll§é{19nsolutlon

tthe solut’i

TheRyr et BB BT PAUSEH A 8GlePbabei¥astd idd er ed, gantrhen, the
washed with deionized water. This precipitate was

dripddaiceli2PEet D 2k e haur $i1Thead, tdrel prastiedi watke was
ground to obtain a bismuth 5 conpound 3 (ani on
exclengerzed) vater andhysi sref¢ipitiate cowpdahedsioweP C for 24
that the conpound was Bi 2. 8(NO3) 0. 2- Powder X-ray.
i TIPHGLT Ry nERE a1 BHERES o123 T BB O e Ui Pismuth
per h e, XEB.-Paf L e, Lsagome oA dHgur e
los.c%g&ggggsglﬁéggﬁg peaaéghfengitfkaﬁ 309: 28 wa331800
CPScombduand shbRePedkat MheNSbingoahd 2t s HB. GHMAS (50D o.3.

cps. In the same nanner as in Exanple 1, the anion
Powder X-ray diffraction (XRD) measurement of this compound
was performed. The obtained XRD pattern is shown in Figure
2. As a result, the peak intensity at 20 = 28° was 1200 cps,
15 the peak intensity at 20 = 8.5° was 370 cps, and the peak
intensity at 28 = 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

20 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

25 While a 50% bismuth nitrate aqueous solution was

maintained at 25°C and stirred, a 15% sodium hydroxide

agueous solution and a 2% sodium hydroxide agueous solution



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 electric conductivity of the
supernatant, and these resulLtgszwere shown in Table 1.

[ 0053] Conparative Exanple 1 Wiile a 50% bi snuth

nitrate aqueous solution was 20 nmintained at 25C and
stirred, 5% sodi [ Qx| q Sqlut i n

a 2%%so dﬁr%%h){ r%g d%gg%%eo)ésl,ggé gt?(ggéﬁwe?g adﬁg)rlrbcf{jl the
adJ;%?&de%%i %Qleeiﬂfa%ﬂ@ v.@?l FilteTBEN, add1Giaghcadused
precipitate was filtered, and washed with dei onized
watesionfitiesl paeétpi tratie p@écﬁpifﬁtéﬂwaBZGelédraﬂ4lZH?C for 24
hours. Then, the precipitate was ground to obtain

confpa T i v‘éh%@mp‘é”lﬁwd’rfmp\htaﬁﬁl W greundnite E%ﬁ‘i’jb‘brﬂj bismuth

showed that the,co 2, 4( 0,

“Powd &P °)‘<m|da§ a%ﬁong?p’f 03? %ﬁ AWEALEr em%gtth s

thi é%nﬁ%ﬁ?ﬁu nd weg t}pﬂ f@{em:é%mpghﬁd W&Q'ﬁ@%Rg (RBLLern

is shown in Figure 4. As a result, the peak intensity

at P8vde2¥-Way d30fEfSt1drha xrpeakes il edsdrity offt tBOs=compound

8.5 was 230 cps, and the peak 5 intensity at 28 = 7.4

wasw@2 PegFormed - t hes aips ainad ¥R P4 tEeEpadpl éhqwntllrfé Figure

conparative conpound 1 was subjected to neasurenen

f or3t hésasi 6ﬂ5ué§<ch@rﬁgée@é‘pééﬂz?i}“‘f%ea%rﬁeon @)@Ch‘é&i‘@ewoo cPs,
pac int eutral _aqueous utlo

1 arRh thse PP uESEH fo At g 167 anden a8l Bt i ¢

conduct itwi tMe Of arhd1Quashieer aat aﬂtmxemﬂlet hesener gaubh s

were shown in Table 1.
exchanger 3 was subjected to measurement for the anion

exchange capacity, the anion exchange capacity in the

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

that the compound was Bi (OH)z 4(NO3)o.6. Powder X-ray



[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 aqueous solution were added to
adj ust the solution to pH = 1334 Then, the produced
precipitate was filtered, and washed with deionized
water. This precipitate was dried at 120C for 24 20

hous £  BR@Aont RERPY %%Jx@h@n\ﬁaéf Of N d-dr RbhalAs a
conparative conpound 2. An analysis of this conpound
shawetorkat. the: wmauad MRS Bit(tEHn2.i9( 883yn. dn Figure 4.
Powder X-ray diffraction (XRD) neasurenent of this
corfpoundenas t, pené opemd.intkesoby aanetb XRD8favaerisd sps, the
shown in Figure 5. 25 As a result, the peak |nten3|ty
at ok ipgepgit 240 %eps 8. énd’%%@%’e&k’sv nBeAstRY RE2*20
= 8.5 mast650 cg% I n éﬂf same manner as in
Exalibi% *t V1 fE Eorpar atlv%S tonpourid 2 was subj ect ed

to neasypepRAts{y @ e2nhonin exehange 1Gapaei k¥mpdhecive
ani on exchange capacity in the neutral aqueous

sol aednpeundt hewper sermagedftol nessonetdt ifivg, theaadithe
el ectric conductivity of the supernatant, and these

r es@mf@nﬂ@r E2BRBIWRY i ntmsa@inéom erghaBge ‘%ﬁﬂﬁ?&rté(t ipethe

A reagent i smut dr oxi d was
£6VEs a?g%lrnfl nc’orhrcpdé/uﬁgrgen X%) A1t erh Neating
(;heiﬁ&ﬁtﬂe e%QQ%@lé oéﬂdﬂﬂf%lﬁ Eet9@a¥u§éFﬁ§E§hEy éﬁd these
28 1n the XRD pattern this bisnuth hydroxid
\A/aSIéZa‘iﬂ&scpz&reaaﬂome:.rperaalble 1.

U'I

[0054}

Comparative Example 2

While a 50% bismuth nitrate aqueous solution was

15 maintained at 25°C and stirred, a 15% sodium hydroxide
aqueous soluticn and a 2% sodium hydroxide agueous solution
were added to adjust the sclution to pH = 13. Then, the
produced precipitate was filtered, and washed with
deionized water. This precipitate was dried at 120°C for 24

20 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(NGC3)g.1. Powder X-ray
diffraction (XRD) measurement of this compound was
performed. The obtained XRD pattern is shown in Figure 5.

25 As a result, the peak intensity at 20 = 28° was 2400 cps,

and the peak intensity at 28 = 8.5° was 650 cps.




intensity at 20 = 8.5 was 900 cps. In the sane manner

as in Exanple 1, the conparative 15 conpound 3 was

subj ected to nmeasurenent for the anion exchange

capacity, the anion exchange capacity in the neutra
aqueous sol ution, the percentage -of | oss on heating,

and the electric conductivity of the supernatant, and
these results were shown in Table 1. 20 [0056]

Conpar aj, Vg, Fxam %aﬁné;rsggﬁntaxamgi@utlb Oré AR BL i ve
was used as a conparative conmpound 4. The XRD pattern

t hetog@buhd $heaw dubijetgdr €o7me2butandrite feamehanamssn

as in Exanple 1, the conparative conpound 4 was
sulszebbadet oapeesi e ridwgt ahopnt Bechatiash caPrchikgen the
capacity, the anion exchange capacity in the - 36 :
ne B4 24 AEBESHS of A ot ﬁ@epgﬁagﬁ%{‘a e 1t 11555 Gp heating,
5he%gdnghe ?EQCEPe %Lﬁ&ﬂﬁkﬁv???dgftﬁﬁ@t %&nggg t; and these
supernat ant, ARd- T hese -~ resufts were shown in lable 1.

[ 002&L1t5 #abtesHowrAninoRagxehange percentage El ectric

Ani on exchange capacity in conductivity capacity
neutao&l>]of | oss on of heating (neq/g) aqueous M

supernatant solution (S/cm
Comparative Example 3

A reagent, bismuth hydroxide Bi(OH)s3, was used as a
10 comparative compound 3. The XRD pattern thereof is shown in
Figure 6. The peak intensity at 26 = 28° in the XRD pattern
of this bismuth hydroxide was 2800 cps, and the peak
intensity at 20 = 8.5° was 900 cps.

In the same manner as in Example 1, the comparative
15 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.
20 [0056]

Comparative Example 4

A reagent, bismuth oxide B;03, was used as a
comparative compound 4. The XRD pattern thereof is shown in
Figure 7.

25 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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Conparative 4.2 0.5 2.3 10 Exanple
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EXanpl e 4 [0058] Exanpléd 4 Aréresol | novol ak type e
. an . Ctric
egoxy resin jof .80 xgrts (eggﬁ‘iﬁ_ 10 _equiatabedibe Of 02§§§c,tivity
a |br oni nat ed %égpoac.fﬁf\?& ak* 1 be éPoxyor nesi mnofl 2077 ;
pgrts (epoxyl equi, )lgqnt qf Zpleusa phenbtalipdvollakipernatant
rgsin of 50 parts (ol ecul asoweiight of 700’to 1000)us/cm)
trliphenyl phiosphi ne of 2 |parteg/wdarnauba wax of [1
pdr.Exemdarbon bl aék? of 1 |part l-fused! si.lil4. of.370... .13 ...
pgr-E85 5aRE tihe 15 ahi on-gxchanger.-1.- of---?;-vgg rts-were--2.....
| Egampde .3 | . . 4.1 crondad el 0.4 o 1, 8
m Mparkbive [T ATUTE WaS Kfeaoet—of—<StO0—o M hnytes
wilt B, 8, J1et; cjal endér?rol | [(80C%td 90C). Thén, the 110
m [}k & 2WeE |Co0T€d, and gr 'O'U'ﬁ'(g',' SO that” aO """""""""""""""""""
4.1 N . .3 6
UExample 2 ]
Comparative
Example 3 ; AR B ] SRR PR ]
Comparative
Example 4 4.3 0.3 .2 3
[(0058]
Example 4
A crescl ncovolak type epoxy resin of 80 parts (epoxy
10 equivalent of 235), a brominated phenol novclak type epoxy
resin of 20 parts (epoxy equivalent of 275), a phenol
novolak resin of 50 parts (molecular weight of 700 to 100CO0),
triphenyl phosphine of 2 parts, carnauba wax of 1 part,
carbon black of 1 part, fused silica of 370 parts, and the
15 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, sco that a
powdered epoxy resin compesition 1 was obtained. Next, this
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powder ed epoxy resin conposition 1 was obtained. Next,
this - 37 conposition 1 was sifted with a 100-nesh
sieve, and a sanple having a particle size of 100 nesh
pass was produced. This sanple having a particle size
of 100 nmesh pass was used and gured at 170C to produce
a kneaded resin 1. 5 This kneaded resin 1 was ground
to a particle size of 2 to 3 nm The elution test of
chl Qf/Jag ;£ 985 wayes&fﬂreraeqleﬁ'leoéme%r%%% szap! £.
[ 0059 Exanpl e 5 10 Except that the ani on exchanger 2
WaSsdifed hastegdaohartnElcaniior exchangeésH, pdde e B roduced.
operation as in the case of production of the kneaded
resin 1Thas perdler medingnd margrondiganpbel®® mesh pass
kneaded resin 2 was produced. [0060 15 Exanple 6
Excest uskat aﬁﬁec‘alfﬁcbriite%aﬁa%g@ 524 eugeling#dsdaeson L-
th [ chan , .the sane erat | [

%h;% %neaé ﬁf Fﬁ g§nedae&>re§d%tf%§e Ql&g of 2 to

case of %ucflon

peﬁfQﬁﬂEdThé”Eid%ld&fQEBQ SR 8 0fhea ikReagded fostdyndd using
was produced. 20 [0061] Conparative Exanple Except

thaﬂumh@roonpasamtua compound 1 was used instead of
the ani on exchanger 1, the same operation as in the
casl@ P lproduction of the kneaded resin 1 was

periornﬁd 25 and a ground sanple of a conparative

kn in 1 was produced.

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 cf a kneaded resin 2 was produced.

[C060]
Example &

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 producticn of the kneaded resin 1 was periformed,
and a ground sample of a comparative kneaded resin 1 was

produced.



- 38 - [0062] Conparative Exanple 6 Except that the
conparative conpound 2 was used instead of the anion
exchanger 1, the sanme operation as in 5 the case of
production of the kneaded resin 1 was perforned, and

a ground sanple of a conparatiyge kneaded resin 2 was
produced. [0063] Conparative Exanple 7 10 Except that
the conparative conmpound 3 was used instead of the

ani gipg4changer 1, the same operation as in the case

of production of the kneaded resin 1 was perforned,

and chpdirQdide SBRRMEL Of6 a conparative kneaded resin 3

was produced. 15 [0064] Conparative Exanple 8 Except

t hat thBxceppartett \t&ec onppandt Wavasnpsadd Enesd & ads of

t he ani on exchanger 1, the sanme operation as in the ,
casidsdrapr 8duEh? AN BT (HENRABR e e maegperation as 1in
perfornmed, 2Q and.,a groun l,e of ratiwve
ncafodresh A e fodia3% 1Boter? EERBArALIAS pertormea,
Exaipl & 9-ExA8PLaddAd dhe 2BheAr SXLHANGRIadbdWRSsPRt2 was
used, thé 25 sane operation as in the case of

pr qdueticed .of the kneaded resin 1 was perfornmed, and

a ground sanple of a conparative - 39
g{0063] P P

N

Comparative Example 7

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

15 [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,
20 and a ground sample of a comparative kneaded resin 4 was
produced.
[0065]

Comparative Example 9

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

resin 1 was performed, and a ground sample of a comparative



kneaded resin 0 was produced. Nanely, the conparative
kneaded resin O contains no inorganic ani on exchanger.
[0066] Chlorine ion extraction test fromthe kneaded
resin 55 g of the kneaded resin 1 and 50 m of

dei oni zed water were pl aced-imga pressure-resistant
contai ner made of pol ytetrafl uoroethyl ene. The
contai ner was seal ed, and heated at 125C for 100

hoyr 8. gBht €L £90h 1 18 4eeRLAI Nelne1 L NEnMALEf MBS ive

taken out and a concentration of chlorine 10 1ons and
t hatnc@lielOBek 0RSO eddtited nisnhe Lherywies aMEod eRBRSHEEL.
with ion chromatography. The result is shown in Table
2. [Ngreédver, the pH of the supernatant was neasured,
and this result is shown in Table 2. The gg;t was.

si ANLQTIRCpAPR R HERA YA FhéoRhAcAE 3
and the_co rati ve kneaded resins 0 4, nd .
Sl § o5 oT B Y SRERIEESLE> A ot o8 ISR

o, NG Lene G oxieh SaR! ©,6Q0688 Fali AN GORGERhEALL Gfhde of
pH (ppm (ppm Exanple 4 Kneaded resin 1 19 18 4.3 n

- - Dolytetrafivereethyl2nk . 15THe cortainerEwxaspseabed, and
Kneaded resi -----------------
- - -heated- at- 125%C for- 100-hours. - After cooling the container,

e e e EX I 6 _Ki ded
o< 393571305, SR APTVE CHIBHI V28 50  Sobie
lOEX%ﬂP&@agdkEﬁggegf%ﬁ%'@o%s 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
15 2 and 3 and the comparative kneaded resins 0 to 4, and

these results are shown in Table 2.

[0067]
Table 2
Chlorine ion NC; ion
Ground sample concentration concentration pH
(ppm) {(ppm)
_Example 4 |Kneaded resin 1 | 13 | 18 L. 4.3,
_Example 5 |Kneaded resin 2 | _.: 2 e o 4.3.
Example 6 |Kneaded resin 3 23 12 4.3
Comparative |[Comparative
_Example 5 _lkneaded resin 1 | S N . 2
Comparative |[Comparative 44 5 4.4
_Example 6 |kneaded resin 2 . b e
Comparative [Comparative 27 1 4.5
_Example 7 lkneaded resin 3 | |l
Comparative |[Comparative 52 0 4.8
Example 8 |kneaded resin 4
Comparative {Comparative 50 0 4.7
Example 9 |kneaded resin O




------- Conparative Conparative 44 5 4.4 Exanple 6
kneaded resin 2 -------------------

---------------------------------- Conpar ati ve

Conparative 47 1 4.5 Exanple 7 kneaded resin 3

RLANLE I 5D - o e

Exanpl eapoapaidty \faohl TAofe 82, EXaMlne rGakneageton e8idhanger
4 Conparative Conparative 60 0 4.2 Exanple 9 kneaded

resif the p4@senf 0088¢nYppartest lay largar Tabh ee2chariye capacity,
i norgani ¢ ani on exchanger of the present invention

has™d 12&r @éFeFBnO%mﬁéSéaga%Hywn aHd C&&Oéﬂflecfmaﬁ is
55 YRR %% 49 eLHtJﬂ%’é‘n af, chlorLng: Lons; 1S %?hgépeé?f the
even the T norganic ani on exchan er or
Pr 5QRlnicNYROLLOIbN Si Addeddt @cakn eék%"agﬁslﬂl%‘i:'lﬁ material
material resin. The conparative kneaded re3|% 1
sup@rsessesTled utdngiaraafi ve hkosadesd ir@sin busupptasger elution
amount of nitrate ions is_ eluted. Therefore, the, ’
corffarcailPyénk nbakfed Hidsion L@ rp§ T ngfrournp Oéfr étrehp. 1ons 1s
Acc rdl g tq the rese I nvention, it ossi bl
or GUiHHE feat £ FTerAnt ieoRBsaRe oREFHy g s ot
Ohl Ctleghlablllty in a wder range. [0069] 15

STRI AL APPLI CABI LI TY The i norgani ¢ ani on exchanger
Of t he peeseming MeerheOpresent invention, it is possible to

provide an encapsulating material composition having higher
reliability in a wider range.
[0069]

15 INDUSTRIAL APPLTICABILITY

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

inorganic anion exchanger of the present invention can be



has the ani on exchangeability conparable to the
existing 1inorganic anion exchangers. In addition,
even when the inorganic anion exchanger of the
present invention is added 20 to a resin, the effect
of suppressing elution of aniops -fromthe resinis
obtai ned. Fromthis, the inorganic anion exchanger of
the present invention can be broadly used for various
aDM§e%aBBOQS t§%¥i&i¥% %%QaQﬁgkﬁghgﬂﬁlggﬁkHﬂgi éﬂg ride, an
i nsul ation of el ectronic conponents and el e frical 25
comprnentsothad, nead high reliability. Furthernore,
the inorganic anion exchanger of the present

i NVéYt’i0dn can be - 41 wused as a stabilizer for resins
such as vinyl chloride, an anticorrosive, etc. [0070]
BREEEEBESERY P BPNORFTIEEDRRAWNES 5 Fi gure 1 shows an

S D !
XRD patt.e of compau i Qn xchanger = 1 .
>or oducedlcg%%xlaaﬁﬁﬁogsl?nl:?%urigeaa%es noﬁg gnc?%%olb% tlertgnon
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of eacc«agfrg@yng) ZokANiu :8xehanges 2) produced in

Exanpl e 2; Figure 3 shows an D pattern of a conpound

3 (ani ohigdfe exchawgean3XRprpducead iof Exasppe@ird] 2 (anion
Figure 4 shows an XRD pattern of a conparative
COFPERRIEE pf bavestrded ConpuprmPie el Exanple 1; Figure

5 shows_an X ttern of _a coqparative coqgoun

RD p (g 2 .
pr oducetr W ConpaP4ti 98 ERAMPIEF: P4 Bi gUPRPE S Hovg o
an ARRRALL S Dot LOMRA' Bk compound 3 of
Conpar ative Exanple 3; and Figure 7 shows an XRD
pat t er nFpfude COFPRKAt BMEXRD 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 & shows an XRD pattern of a comparative
compound 3 of Comparative Example 3; and
Figure 7 shows an XRD pattern of a comparative

ceompound 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

20 (degrees) of XRD.



conmpound 2 of Conparative Exanple 4. DESCRI PTI ON OF
SYMBOLS 20 [0071] The ordinate in Figures 1 to 7
shows diffraction intensity (cps) of XRD. The
abscissa in Figures 1 to 7 shows diffraction angle 20
(degrees) of XRD. 25 - 42 - CLA&MS 1. A bisnuth
conpound represented by the followng fornula (1):

Bi (OH) x(N0O3) YnH2O (1) 5 wherein x is a positive nunber
which is not less than 2.5 pfys less than 3, y is a
posi tive nunber which is not nore than 0.5, x + vy

sati.sfi gspasvmalili@cpodntiXrépyeserded bINEnB ESL Dowing
positive nunber, and wherein a peak intensity at 20 =
27.®rm@128.(1} ks 900 to 10 2000 cps and a peak
intensity at 20 = 8.45 to 8.55is 100 to 800 cps in a
powder &@f%@%dﬁpﬁhdéhpoﬁlbattern 2 The bi srmut h

d di ¢l
“nUORALY Bt To0 SO E P o ehanc b0t S

CP$uen i@ PeWHefhal ray i fféaﬁééi’f‘ﬁ@tr{@c{b%r %méﬂ is not
i norgani ¢ ani on exchanger conprising the bisnuth

compagndhaacor i ng 4 o/ ckaisfiesra2vall® 4f Bhex + y = 3),
I norgani ¢ ani on exchanger according to claim 3, mhlch
hagnghnaAdfol excharmfe téapacinhesni ast | ess than 2.0
meq/
(Lﬁ%reln a peak intensity at 28 = 27.9° to 28.1° is 900 to
10 2000 cps and a peak intensity at 26 = 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

15 c¢ps in a powder X~ray diffraction pattern.

3. An incrganic anion exchanger comprising the bismuth

compound according to claim 1 or 2.

20 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 teo claim 3 or 4, which
25 has an anion exchange capacity of not less than (.8 meqg/g

in a neutral aqueous soclution.
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5. The ani on exchanger according to claim3 or 4,

whi ch 25 has an ani on exchange capacity of not | ess

than 0.8 nmeq/g in a neutral aqueous solution. - 43

6. The inorgani c ani on exchanger according to any one

of clains 3 to 5, which showss@a stass decrease of not
nore than 2 mass % when heated to 300C. 5 7. The

i norgani ¢ ani on exchanger according to any one of

cl g s - i.ch_ptQyi r : [

ol ot o SR P LS Rk BE R0y B R Fhe o
susfeneaedsi o dgj ofMizgd shaler a dfsB.dhde@SleNof not more than
conmposition for encapsul ating el ectronic conponents,
whizclmacenpr wses lidwrddnarganitc.ani on exchanger

according to any one of clains 3 to 7. 9. The resin
conposition for encapsul ating el ectronic 15 conponents
acqprdiﬁgbtfcﬁgﬁinl8 whi ch further congrises an

. . nic anlion ex nget acCording to any one of
I norgani ¢ catl exchanger. (?I_}ba g& resin %iorg Y ©

encapswkati pg &) efli NG oGoaPINE N fhe rrfREALNBGVDYy an
curing the resin conposition for encapsulating 2

el eqdecenic €ONPOACNLSyACEOREt NGot® tHari M08 oY cf. wHdn
An el ectroni c conponent obtained by encapsul ating a
corfyeRentedi it dHenigsidnwabapeosition for encapsul ating
el ectroni c conponents according to claim8 or 9. 25 -
44 12. A varnish, adhesive, or paste, which conprises

f:lhgi rr;s nlgrﬂi?%ﬂrg A28 1 BXEHARGL N RCHRLIL YR Oc ALV 8 OF
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 c¢laim 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.



5 13. The varni sh, adhesive, or paste according to

claim 12, which further conprises an inorganic cation

exchanger. 14. A product which conprises the varni sh,

adhesive, or paste according to claim112 or 13.
_44_

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

to 7.

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

which further comprises an inorganic cation exchanger.

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

paste according to c¢laim 12 or 13.



