1 DESCRIPTION METAL ELECTROLYTIC CAPACITOR, AND ABSORBENT AND LEAKAGE
PREVENTION MATERIAL FOR METAL ELECTROLYTIC CAPACITOR 5 TECHNICAL FIELD [0001]
The present invention relates to a metal-made electrolytic capacitor used for electronic devices, etc. 10
and particularly relates to a metal-made electrolytic capacitor provided with an explosion-proof valve
for preventing explosion .caused by an internal5@SsurgTiseél The present invention also relates to an
absorbent and leakage prevention material for a driving electrolyte of 15 a metal-made electrolytic
capacitor used for electronic devices, etc. and particularly relates to an absorbent and leakage
prevention material for an electrolvti capacitor which can prevent explosion when a driving electrolyte
evaporates to rai¥& e intérdal pressuré of 20 adhdtak madite ket ORHE SaApaditor inanzatmormal
case. BACKGOUND ART
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PREVENTION MATERIAL FOR METAL ELECTROLYTIC CAPACITOR

TECHNICAL FIELD

The present invention relates to a metal-made

electroiytic capacitor used for elsctronic devices, etc.

and particularly relates to a metal-made electro
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capacitor provided with an explosion-proof valve for
preventing explosion caused by an internal pressure rise.

The present invention also relates to an absorbent and

a metal-made electrolytic capacitor used for electronic

devices, etc. and particularly relates to an absorbent

1

and leakage prevention material for an slectrolytic

capacitor which can prevent explosion when a driving

-

electrolyte evaporates to raise the internal pressure of

a metal-made electrolytic capacitor in an abnormal case.

BACKGOUND ART

[GO0Z2]
In an aluminum electrolytic capacitor, when an

excess voltage or reverse voltage is applied or when an



[0002] In an aluminum electrolyti capacitor, when an 25 excess voltage or reverse voltage is applied
or when an 9 excess current flows due to longevity o¥ failures, etc., an organic solvent composing a
driving electrolyte impregnated in a capacitor element evaporates or the electrolyte is pyrolyzed
(thermally decomposed) to generate a vapor due to a temperature rise, or the electrolyte is
decomposed by-afssléctivchiemhicalreaetion te: generate: g hiydrogen-gas oi vapor, censaeduently, an
internal pressure rises inside a metal case made by aluminum 10[0003] At this poi-Tr, when there
is no way out f@rthegyzwesCancexpiosion isicasseckas.a desultithat tHesinteraalpressure of the metal
case surpasses a sealing force of r a metal case. Therefore, in a conventional 15 aluminum electrolytic
capacitor, an explpsionrprosfivalve formaed: by acthinepertien is notmally=provided an.a top panel of its
metal case. [00041 As explained above, when the internal pressures of 20 the metal case rises
abnormally, thezégplosiohspreofis pyrolyzed {(thermally decomposed) to

5 generate a vapor due To a temperature rise, or the
electrolyte is decomposed by an electrochemical reaction
to generate a hydrogen gas or vapor, conseguently, an
internal pressure rises inside a metal case made by
aluminum.

10 [0CG3]

At thils point, when there is no way out for the
gases, an explosion is caused as a result that the
internal pressure of the metal case surpasses a sealing

pe)

force of the metal case. Therefore, in a conventicnal
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15 aluminum electrolytic capacitor, an explosion-proof valve
formed by a thin porticn is normally provided on & top
panel of its metal case.

[0004]

T

As explained above, when the internal pressures oI

F

20 the metal case rises abnormally, the explosion-proof
valve opens and a gas of an organic solvent and a

nydrogen gas composing the driving electrolyte in the
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valve opens and a gas or an organic solvent and a hydrogen gas composing the driving electrolyte in
the metal case explained above flow out, so that it safely results in a failure without an explosion of the
25 electrolytic capacitor. [0005] According to the configuration above, however, there is a
disadvantage that the driving electrolyte flows to the outside and adheres to the substrate, on which
the electrolytic cAp&ditor is se, and other electronic devices, and short-circuiting, tracking and other
electric abnormalities are caused. Also, a vapor and a foreign odor of the driving electrolyte belching
from the explosion-progfaaivectinay possibiy giverthie usen 10 afalsesidea thatit issdue to some
ignition. [0006] As a countermeasure of the above disadvantage, an electrolytic capacitor attached
with an extensibleseap has been propusetk@efer tathetpatert-document B Atsg, 15ean aluminum
electrolytic capacitor having an absorbent, which has a property of absorbing a driving electrolyte and
breathahilily, fidished with atflemeretardanttreatmént, provided:above ans explosipnaroof valve of t
electrolytic capacrtor has been cr000sed (refer to the 20 patent document 2). Furthermore, an
aluminum electrdlyt-Capacitor havinga.granular-getator having asbehavierofturning the driving
electrol yte into gel provided above an explosion-proof valve has been proposed (refer to the patent
document 3 4 PRIOR-ARTREEERENCERATENT ROCUMENTBrg, :racking and

other electric abnormalities are caused. Also, a vapor
and & forelgn odor of the driving electrolyte belching
from the explosion-proof valve may possibly give the user
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some ignition.

[0006]

Az a countermeasurse of the abovse disadvantage, an

has been proposed (refer to the patent document 1. Also,

15 an aluminum electrolytic capaciter having an absorbent

electrolytic capacitor has besen proposed (refsr fo the

20 patent document 2). Furthermore, ar aluminum electrolytic
capacitor having a granular gelatcr having a behavior of
turning the driving electrolyte into gel provided above

an explosion-preof valve has been proposed (refe:

patent document 3.
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[0007] [Patent Document 1] The Japanese Patent Publication (Kokai) No. 2006-286969 [Patent
Document 2] The Japanese patent Publication (Kobai) No. HO6-89835 [Patent Document 3] The
Japanese Patent Publication (KokNo. H05-13289 10 SUMMARY OF THE INVENTION OBJECT TO
BE ACHIEVED BY THE INVENTION [0008] However, the electrolytic capacitor described in 15 the
patent document 1 has a disadvantage begause i igrsimphy proviged with an extensible cap to provide
a space for absorbing a vapor of a driving electrolyte or a hydrogen gas and it cannot accommodate a
sufficient amourt.afrgas and theinternal pressure inside the cap 20 rises to result in damages in some
cases, and the driving electrolyte returns to a liquid (devolatilized) after cooling, therefore, there is a
possibiliof leaking.({0999] Also, an absorbent of a driving electrolyte in an U

[Patent Document 1) The Japanese Patent Publication
5 (Kokai) No. 2006-286969

[Patent Document 2] The Japanese
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{Kokai) No. H(06-B3835
[Patent Document 2] The Japanese Patent Publication
{Kokal) No. H(05-13289
10
SﬁMMARY OF THE INVENTION
OBJECT TGO BE ACHIEVED BY THE INVENTION
[0008]
However, the electrolytic capacitor described in
15 the pateﬁt document 1 has a disadvantage because it is
simply provided with an extensible cap to provide a space
for abscorbing & vapor of a driving electrolyte or a
hydrogen gas and it cannot accommodate a sufficient
amount of gas and the internal pressure inside the cap

20 rises to

H

esult In damages in some cases, and the driving

electrolyte returns to a liguid (devolatilized) after
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here 1s a possibility of leaking.

Also, an absorbent of a driving slectrolyte in an

26 electrolytic capacitor described in the patent documents



,2 and 3 is to immobilize a vapor OG the driving electrolyte by abSorbing or gelating. However, t
absorbing speed or gelat'ng speed of a vapor is nat Sufficiently fast, so that absorption of gases
becomes 5 too late in some cases depending on an amount of belching gas. Also, there is a problem
that it is not suitable to absorbing a hydrogen gas, etc. [0010] In consideration of the matters
mentioned abovezan 10 objectofitheresentsnventionds teprovide ametahglectrolytic capacitor,
which can widely reduce a leakage of a driving electrolyte, etc. by quickly absorbing and immobilizing
belching vapors etz tof thedeving  abelecfrdlyte whensahzexptasioritpreof valvetoperates. 15[0011]
Another object of the present invention is to provide an absorbent and a leakage prevention material
for a metal electralytic capaciteszwhich canlwidetyredueed ledkagerafa drivingrelectrolyte, etc. by 20
duickly absorbing and immobilizing belching vapor, of the driving electrolyte when an explosion-proof
valve operatess MEANSHFOQRACHIEVING THROBIECT-{0012}F of gases becomes

5 teoo late in some cases depending on an amount of belching
gas. Alsoc, there i1s & problem that it is not sultable to
absorbing a hydrogen gas, etc.

[0010]

In consideration of th

h

matters mentionsad above, an

10 object of the present invention is to provide a metal
electrolytic capa;itor, which can widely reduce a leakage
of a driving electrolyte, etc. by guickly absorbing and
immokilizing belching vapor, etc. of the driving
elegtrelyte when an exploslion-prooi valve operates.

15 [0o1L]

Anctheﬁ obiect of the present invention is to

provide an absorbent and a2 leakage prevention material
Tor & metal electrolytic capacitor, which can widely
reduce & leakage of & driving electrolyte

20 guickly abscrbing and immobilizing belching vapor, etc.
of the driving slectroliyte when an explosion-procf valve

operates.

MEANS FOR ACHIEVING THE

tr

@]
o3
)
[
@]
3

v2
e
(S
<>
i,AJ
2
[



6 As a countermeasure to the above disadvantage, there is provided an absorbent for a metal
electrolytic capacitor, for absorbing a driving electrolyte in the case of electric abnormality of the metal
electrolytic 5 capacitor comprising a capacitor element impregnated with a_driving electrolyte, a metal
case having a cylindric&SshapEaitH-§ BBRBAEE hbBsihgtneRapscitbr ¥IENRRE 30 a pair of leads
coming out from the capacitor element, wherein the absorbent reduces belch amount of a driving 10

electrolyte, etc. ByForming PHVIEERS BMPEFRIRAREhE ShvRgEiEColFrIFVEPtBRYY. The
absorbent may be a porous magnesium aluminometasilicate. [0013] In a metal electrolytic capacitor,
when an excessaBaeitags or foversbsoKsgas appietvdriwhén 8 exeéddBurkentiivs due to
longevity or failures, etc., an organic solvent composing a driving electrolyte impregnated in a
capacitor elemerttevapbratds ot thecelabrelyRsis Pyrolg fed RAefRERLISGHREISEH 3 20 generate a
vapor due to a temperature rise, or the electrolyte is decomposed by an electrochemical reaction to
generate ahydrogeadjascer apeprAsd Aheh SRPASThEPPressarsidesifBRRE Aetal casehereby,
an explosion-proof valve provided on a top panel portion of the metal 25 case operates and a large
amount of drivirg elettrolyte afeatamtyinount ofafaskscsgech e hjamgenCbekRdtorfiathe
explosion-proof, valve. Ho ever, according to the invention above (Inventionan absorbent forms a
shape with a bottom for housing the capacitor element,

and a pair of leads coming out from the capacitor element,
wherein the absorbent reduces belch amount of a driving
10 electrolyte, etc. by forming a molecular compound with
the driving electrolyte (Invention 1). The absorbent may
be a porous magnesium aluminometasilicate.
[0013]
In a metal electrolytic capacitor, when an excess
15 voltage or reverge voltage is applied or when an excess
current.flows due to longevity or failures, etc., an
organic solvent composing a driving electrolyte
impregnated in a capacitor element evaporates or the
electrolyte is pyrolyzed {(thermally decomposed) to
20 generate a vapor due to a temperature rise, or the
electrolyte is decomposed by an electrochemical reaction
to generate a hydroéen gas or vapor. And when an internal
pressure rises inside a metal case thereby, an explosion-
proof valve provided on a top panel portion of the metal
25 case operates and a large amount of driving electrolyte

and a large amount of gases, such as hydrogen, belch from



molecular compound with the driving electrolyte and a reaction of forming the molecular compound is
quick, so 5 that the vapor of the driving electrolyte cary be immobilized quickly. Accordingly, by
providing the absorbent above the explosion-proof valve provided on the top panel portion of the metal
case, the driving electrolyte, etc. can! be quickly absorbed and "Inthe 10 absorbent, and an outflow of
the evaporated driving-electrolyte-to-the-outsidecanthe widely reduced:[0014} - + 1 the invention
above (Invention 1) preferably, the absorbent is an organic-type, inorganic-type, or an 15 organic and
inorganic compasite-type-materiat{inventiem 2). Rarticulady, pegferably, the absqrbent is an inorganic
porous material. (Invention 3). [0015] Also, according to the present invention, there is 20
provided a leakage preventionsmpteariai foriam e g@tr@ﬂyh@&g&%@@i@p@b@g@lh&& driving electrolyte
in the case of an electric abnormi ity of r' metal electrolytic capacitor comprising a capacitor element

impregnated withea efinppj electrelyte,-ametal 26 casehaving.a.cylindricall-shape.with a bottom for
housing 8 the capacitor element, and a pair ofs coming out from the capacitor “element- wherein the

leakage prevention matedal;is,composed-ef the absgrbent explained-above. (Inyentions land a
substance impregnated with water (invention 4).

immobilized quickly. Accordingly, by providing the

absorbent above the explosion-proof valve provided on the
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gel

anel portion of the metal case, the driving

electrolyte, etc. can be guickly absorbed and h

£

1d by the
10 absorpbent, and an outflow of the evaporated driving
electrolyte to the outside can be widely reduced.
[C024]
in the invention above (Invention
the absorbent i1s an organic-type, inorganic-type, or an

16 organic and inorganic composite-type material (Invention

-

2). Particularly preferakbly, the absorbent is an

inorganic porous material (Invention 3).

[G0L5
Also, according to the present invention, there is
20 provided & leakage prevention material for a metal

electrolytic capacitor, for absorbing a driving
ectrolyte in the case of an electric abnormalityv of the
metal electrolytic capacitor comprising a capacitor

element Impregnated with a driving electrolyte, a metal

26 case having & cylindrical shape with & bottom for nousing



[0016] According to the invention above (Inv4), the leakage prevention material is composed of the
absorbent accordingtpe inventions above (Inventions g to 3) and 10 a substance impregnated with
water, and a reaction of forming a molecular compound by the absorbent is quick, so That a vapor of
a driving edec oiyte can be absorbed and held quickly. Furthermore, although an evaporated driving
electrolyte becarnes 350’9k higher,decause a-lb substance impregnated with wateris contained
together with the absorbent, the substance impregnated with water draws a vaporization heat from the

driving electrolyte s@ thatit isspassible to lowsrthe temperature of the-helehed substances and
devosatilize them. Thereby, a 20 volume of the belched substance amount can be reduced.

Accordingly, byypreviding: the leakage grevegtl%ﬁ%%m@i above the explgsign-proof valve provided on
the top pane] of the metal case, the driving electrolyte can be quickly absorbed and held by the

widely. [0017]

“In the invention above (Inventlon 4) preferably the substance |mpregnated with

water is a wateaml%l%meggng@u@]d (Iavention;5),,Agcarding to the invention (Invention 5), as a
result of using a water molecular compound, such as hydrates, as the substance impregnated
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[0016]

According to the Invention above (Invention 43, the

-
]

akage prevention material is composed cf the absorbent
according to the inventions above (Inventions 1 to 3} and
a substance impregnated with water, and a reaction of

forming a molecular compound by the ab
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g0 that a vapor of & driving el
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ctrolyte can be absorbed
and held guickly. Furthermore, although an evaporated

[

driving electrolyte becomes 1306°C or higher, because a
substance Impregnated with water is contained together
with the absorbent, the substance impregnated with water
draws a vaporization heat from the driving electrolyte so
that it is pessible to lower the temperature of the
belched substances and devolatilize them, Thereby, a
volume of the belched substance amount can be reduced.
Accordingly, by providing the leakage prevention material
above the explosion-proocf wvalve provided on the top panel

©f the metal case, the driving electrclyte can be quickly

absorbed and held by the absorbent and an overflow of the



with water, it is possible to place water as a solid substance together with the absorbent and, by
lowering a 10 temperature of substances belched fromythe capacitor by drawing the vaporization heat
with water, the belched substance amount can be reduced. [0018] Furthermore, according to the
present inventiolfe 5 ssted roided a metal electrolytic capacitor, comprising a capacitor element
impregnated with a driving electrolyte, a metal case having a cylindrical shape with a bottom for
housing the capaéifdrdlement, and a pair of leads coming out from the capacitor element: wherein an
20 explosion-proof valve is formed on a top panel portion of the metal case, and the explosion
prevention vale opens irnlthetéaselgfansieenicitpabrorihaitgad belehia driving edectoljte; and an
absorbent for absorbing the driving electrolyte is provided above the explosion-proof 25 valve
(Invention 6). Thehabsorbertamay berp pemustradgmadibmvatmincre@siliearyr 10felg}ar
According to the invention above (Invention 6), since an absorbent capable of absorbing a driving
electrolyte, &tc. isquiperthdbaverthendXmosibn-préci®vdlveprovidedenithe oy panel portion of the
metal case,

(Invention %), as a result of using a water molecular

compound, such as hydrates, as the substance impregnated
with water, it is possible to place water as a solid
substance together with the absorbent and, by lowering a

10 temperature of substances belched from the capacitor by
drawing the vaporization heat with watexr, the belched
substance amount can be reduced.
fools]

Furthermore, according to the present invention,

15 there is provided a metal electroclytic capacitor,
comprising a capacitor element impregnated with a driving
electrolyte, a metal cage having a cylindrical shape with
a bottom for housing the capacitor element, and a pair of
ieads coming out from the capacitor element: wherein an

20 explosion-procof valve is formed on a top panel portion of
the metal case, and the explosion prevention vale opens
in the case of an electricity abnormality to belch a
driving electrolyte; and an absorbent for absorbing the
driving electrolyte is provided above the explosion-proof

25  wvalve (Invention €). The absorbent may be a porous

magnesium aluminometasilicate.



it is absorbed and held quickly by the absorbent and an overflow of the evaporated driving electrolyte
to the outside can be reduced widely. [0020] 10In thg invention above (Invention 6), preferably, the
absorbent is provided inside a casing attached above the explosion-proof valve (Invention 7).
According to invention (Invention 7), as a result that gases, such as a vapor of the driving electrolyte
and a hydrogen gas ;215 belched from the explosion-proof valve are contained in the casing, an
overflow of the evaporated driving electrolyte to the outside can be furthermore reduced. [0021] In the
invention above (Inventien #.oreferably: a20:smalhepeningferteducingan internal pressure rise
associated with belch of a driving electrolyte, formed on the casing (invention 8). [0022] floc d o toe
invention above (lyvention 8hsorbent capable of absorbing e driving

electrolyte, etc. is placed above the explosion-proof
5 wvalve provided on the top panel portion of the metal cass,
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absorbed and held guickly by the aksorbent and an
overrlow of the evaporated driving electrolyte to the
cutside can be reduced widely.
[0020]

10 in the invention above (Invention 6), preferably,

the absocorbent is provided inside a casing attached above

the explosion-proof valve (Invention 7). According to the

15 Dbeliched from the explosion-proof valve are contained in
the casing, an overflow of the evaporated driving

electrolyte to the cutside can be furthermcore reduced.

[$5}

In the invention above {(Invention 7), preferably,

20 small cpening Ifor reducing an internal pressure rise
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assoclated with belch o3
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According to the invention above [Invention 8),

26 when gases, such as a vapor of the driving electrolvte



and hydrogen belched from the explosion-proof valve, are contained in the casing, thy are exhausted
by bits from the small opening(s) when an internal prggsure in the casing excesses a predetermined

pressure, therefore, it is possible to prevent damages caused by an excessive pressure in the casing
and to prevent the casing from coming off from the metal case. [0023] In the invention above Invention

6), preferably, 1Q,the-alsox

(Invention 9). According to t

it is the- absorbent aceording to the inventions above (Invep

e invention (Invention 9), because a reaction of formi

tions | to 3)
ng'a molecular

compound withhe diying.electralyte is quicks passible fo immabilize a 15 vapor. of.the driving

electrolyte quickly and suppress an outflow to the outside suitably. [0024]

(Invention 6), preferably, & substan

explosion-proof valve (Invention 10).

impregnated.with water,js fu

ccording to the invention (In

Inthe invention above

gn%rgréng providad 20 above the
vention 10), since the absorbent of

the driving electrlyte, etc. is placed above.the,explosion: lveprovided.on the top panel of the

. Proof val 1 :
metal case, they can be absorbed and held quickly by the %5 absorbent. Furthermoré, although an

evaPOKHe%d”W@gp%%sible to preven: damages caused

excessive
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the casing from

from the metal

caze,.

In the invention above (Inventicn &),

10

absorbent 1s the absorbent t

according

inventions above {Inventions 1 to 3)
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the
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Accordin

reaction of compound with the driving

ikle to immobilize =

sSuppress an

cutflow te the ocutside

(0024

above (Invention &), praferably, =

substance ted with water is

furthermors provided

20 above the o
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absorbent of
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the dr T b tc., is

1ving electrcivie, e

placed above the

explosion-proct valve provided on the top pansl
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metal case, they can be abscrbed and held guickly by

|3
o

absorbent. Furthermore, although an evaporated driving



electrolyte becomes 150QC or Sigher, because a substance impregnated with water is contained
together with the absorbent, the substance impregnated with water draws a vaporization heat from the
driving electrolyte so that 5 is possible to lower the temperature of the belched substances and
devolatilize them. Thereby, a volume of the belched substance amount can be reduced. In this way,
accordino to the:mventien finvention10), ansoverflow amount,of ap.evaporated driving.e cfrolyte to the
10 outside can be reduced widely [0025] In the invention above (Invention 10), preferably,
absorbent and sybstance. irapregnated,with water are-provided inside 2 casing attached above the eos
on- 15proof valve (Invention 11). [0026] According to the invention above(Invention gases, such as a

vapor of the driving electralyte.and bydrogen belched,from the exblosjon;proof valye, are 20 contained

in the casing, and a devol atil ized driving electrolyte as a result that a vaporlzatlondh:eat is drawn

bvwat. er of the substanceimire., aled with watet is-anfained.in the casing, conseguently, an
overflow of the driving electrolyte to the outside can be furthermore reduced.” 1%%005 T
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5 1z possible to lower the temperature of the belched
substances and devolatilize them. Thereby, a volume of

the beslched substancse amount car bs reduced. In this way,

according to the invention (Invention 10), an overflow

amount ¢f an evapcrated drivin
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i0  outside can be reduced widely.

roozs
In the invention above (Invention 10}, preferably,

the absorbent and substance impregnated with water are
provided inside a casing attached above the explosion-

i preoosf

According to the invention above (Invention 11)
gases, such as & vapor of the driving electrolyte and

hydrogen belched from the explosion-

20 contained in the casing, and a develatilized driving
electrolyte as a result that & vaporization heat is drawn
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In the above invention (Inventionpreferably, a small opening for reducing an internal pressure rise
associated with belch of a driving electrolyte, etc. is foymed on the casing (Invention. 17)( [0028]
According to the invention above (Invention 12), when gases, such as a vapor of the drivino electrolyte
and hydrogen, belched from the explosion-proof valve are 10 contained in the casing, they are
exhausted from ¢m2 -small opening (s) if an internal pressure of the casing excesses a predetermined
pressure, therefore, it is possible to prevent damages caused by an excessive pressure in the casing

and to prevent the casing froa 15-coming.pft.fromthe metal case, [0029] In the i&\{%@@g above

(Invention 10) the absorbent is the absorbent according to the inventions ‘above (Inventions 1 to 3)

Invention 13). 20 According o the inveption dnvention. 13), areaction of formingmolecular compound
with the driving electrolyte is quick, therefore, a vapor of the deieVng electrolyte can be immobilized

guickly and an ouifiow f the qutside,can be suppressed suitably 25[00301 14 _.

is
5 formed on the casing {(Invention 1

[0028)

According to the invention above (Invention 12},
when gases, such as a vapor of the driving electrolyte
and hyvdrogen, belched from the explosion-proof valve are

10 contained in the casing, they are exhausted from the
small opening(s) 1f an internal presssure of the casing

excesses a predetermined pressure, therefore
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e

possible to prevent damages caused by an excessi
pressure in the casing and to prevent the casing fror
14 coming off from the metal case.
(00297
In the 1nvention above (Invention 10}, preferably,

the absorbent is

n3

he absorbent according to the
inventions above (Inventions 1 to 27 {Invention 13).
20 According to the invention {Invention 13), & reaction of

crming & moclecular compound with the driving slect
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1s guick, therefore, a vapor of the driving electrolyte
can be i1mmobilized guickly and an cutflow o the outside

can be suppressed suitably.
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[003.01 In the invention above (Invention 10), preferably, the substance impregnated with water is
a water mol.ecular compound (Invention 14). Accordipg to the invention (Invention 14), by using a
water molecular compound, such as hydrates, as the substance impregnated with water, water can be
placed as a solid substance together with an absorbent. And a vaporisation heat is drawn by the water
and a temperaturenefithe belched substances falls, so 10 that an amount of the belched substances
can be reduced. EFFECTS OF THE INVENTION [0031] According to the absorbent for a metal

electrolytic 15 capacitorof the-present javention, the absarbent forms a molegular_compound with a
driving electrolyte,and a reaction of forming this molecular compound’is so quick that a%bor of the

driving electrolyte can beimmabilized quickly. Therefore, by provi; ding this 20 absorbent, for
exaabove an explosion-proof valve provided on a top panel of a meia'e, a driving electrolyte, etc.

canabsorbed apdhgld by P absorbent, so that an,overflow of the evaporated dri.vin.g electrolyte to the
outside can be reduced widely. By ey RY e LhVElL e

5 {Invention 14), by using a water molecular compound, such
as hydrates, as the substance ilmpregnated with water,

water can be placed as & solid substance together with an
absorbent. And a vaporization heat is drawn by the water

and a temperature of the belched substances falls, so

10 that an amount of the belched substances can be reduced.

EFFECTS OF THE INVENTION
[0G31]
Accoraing to the absorbent for a2 metal electrolytic
15 capacitor of the present invention, the absorbent forms a
molecular compound with a driving electrolyte, and a

reactlon of forming this molecular compound is so guick

immoblilized gulckly. Therefore, by providing this

20 absorpent, for example, above an explosion-proo? valve
provided on & top panel of & metal case, a driving
electrolyte, etc. can be guickly abscrbed and held by the

abscrbent, so that an overflow of the evaporated driving

1 — IR e T ;
electrolyte to the ou

rt
6]

ide can be reduced widely. By

ok

25 using the abscrbance for

PR T e T a4 N LR
metal electrolytic capacitor

jaky



15 of the present invention, it is possible to obtain a metal electrolytic capacitor, which does not
contaminate a circuit board and is suitable for a variety; of electric devices and electronic devices.
5[0032] Also, according to the leakage prevention material for a metal electrolytic capacitor of the
present invention, the leakage prevention material is composed of an absorbent, which forms -
molecular compoginetwith k0. deiv 4, electrolyte and reduces.a belching amgunt.of the driving
elecrolyte, etc.,. and a substance impregnated with water; and the absorbent forms a molecular
compound th thedriving elestrlyte quiso.til Possible.to guickly absorb and hold a vapg 15 driving
electrolyte. Furthermore, although an evaporated driving electrolyte becomes a temperature of I50C or
higher, since a substance impregnated, withwater isprovided together wit Jh%abggabﬁnl’ithe
temperature of the belched substance can be lowered and it can be 20 devolatilized as a result of
taking a vaporization heat from the evaporated.driving electrolyte. OonseguentJ, a Volume of the
belched substance can be reduced. In this way, an overflow amount of the dri.ving electrolyte to th
outside can; be reduged widely. Accordingly, by providing 25 the leakage prevention material to above
the explosHon- 16 proof valve provided on the top panel portion of a metal case, a driving electrolyte,
etc. can be quickly absarbed and.held by, the absorhent, By using the absorbent for a metal electrolytic
caps- or of the present invention, metal electrolytic capacitor, which does Aot contaminate a circuit
board and is suitable_to,a va gt)gQLe@ggiqu%véceéaz;},ggceIgctrogilg Qevice:sf gan be obtained.

eLiol LL0rF e o

invention, the leakage prevention materizl 1

n

composed of
ar absorbent, which forms a molecular compound with &
10 driving slectrolvte and reduces a pelching amount of the

driving =slectrolyvte, etc., and a substance impregnatec

o)

with water; and the absorbpent forms =

=

clecular compound

15 driving electrolyte. Furthermcre, although an evaporated

20 gevolatilized as & result of takinc

from the evaporataed driving electrolvte Lonsegquently, a
volume ©I the belched substance can be reduced. In this

way, an overflow amount of the driving electrolyte to the

outside can be reduced widely. Accordingly, by providing

j ol
W]

the lsakage prevention material to above the eXxpliogion-



[0033] Furthermore, accdking to the metal el ectrolytio 10 capacitor of the present invention, because
an absorbent for absorbing a driving electrolyte, etc. ig.arranged above an explosion-proof valve
provided on a top panel of a metal case, even if an organic solvent composind the driving electrolyte is

evaporated or a hydrogen gas 15 arises byelectric chemi.cal reacti

on to result belching, they can be

quickly absorbed-and held: by the-absorbent and the evaporated driving electrolyte belching to the

outside can be reduced widely. Furthermore,although the
temperature of 150¢C or higher; hecause a substance impregnat
with the absorbent, a vaporization h \
temperature of the;bglchgd;substance falls. {0 result in devala 25
belched substances can P7 reduced. A metal reTéctr%yt|"3:5(§131Rp%10Tt%
does not contapminate a.gircuit hoard and is suitably used for a vari
devices. BRIEF DESCRIPTION qc)q#"[iF‘éAwm‘%’s 034]" “"F1fF
perspective view.showing a.metal electrolytic ca
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2] FIG. 2 is a longitudinal sectional, view showing the metal electrolytic capacitor according to the
same embodiment. [FIG. 31 FIG. 3 is a plan view shgwing the metal 15 electrolytic capacitor according
to the same embodiment. MOD- FOR CARRYING OUT mliF, INVENTION [00351 [Absorbent for Neal
Electrolytic Capacitor] 20An absorbent for a metal electrolytic capacitor of the present invention forms

a molecular compauad wijn:a ing:electrolyte and hydrogen gas, ec. Hese, g molecular compound is a
compound wherein two or more kinds of compounds, each can stably present -lone, are 25 bonded by

a relatively weak ipteractign represented by, 18 hydrogen bonding and a van der \é\éaaaiscjforce, etc.
other than covelent bonding; and hydrates,solvates, adducts ST -

and is sultably used for a variety of electric devices

and slsctronic devices.

BRIEF DESCRIPTION OF DRAWINGS
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10 embodiment of the present invention.

embodiment.
[FIG. 3] FIG. 2 is a plan view showing the metal
15 electrolytic capacitor according to the same embodiment

MODE FOR CARRYING OUT THE INVENTION

100

[0
(@3]

[Apsorbent for Metal Electrolyvtic Cepacitor)

20 An absocrbent for a metal electrolvtic capacitor of
the present inventicn forms a molecular compound with &
driving electrolyte and hydrogen gas, stc. Here, a

kinds of compounds, each can stably present alone, ars

25 Dbonced by a relatively weak interaction represented by



and clathrates, etc. are included. Such molecular compounds can be formed by a contact reacti on
between a compound forming a molecular compound @nd substances belched from an aluminum
electrolytic capacitor and, thereby, the belched substances can be transformed into solid compounds.
[003c] 10As a molecular compound as explained above, clathrates, wherein the belched subsca es as
guest compoungetsCo ginedjp:Are:-host compoynmay.he mentioned, which, s obtained from the

contact reaction of a cost compound and the belched substances, such as a 15 driving electrolyte,
from the capaciterbody,[00371 ,-AMoRg malecylar compounds,as.a host gompound to form a

LA

clathrate comprisino belched substances, such as a drivine, electrolyte, those combosed of organic
compounds, 20-inerganic sompounds and organic,and jnarganig,composite. gampounds are known. As
to organic combounds, monomolecular-type, multimolecpe and polymer-type hoéts, etc. are known

[0038] 25As a mopgmolecularstype host, GyClodextrins, CloWn. . c.cion berween =

a

5 compound forming a molecular compound and substances
belched from an aluminum electrolytic capacitor and,
thereby, the beslched substances can be transformad into

solid compoﬁnds.
rocze)

10 Az a molecular compound as explained above,
clathrates, wherein the pelched substances as guest
cempounde ars contained in the hest compound, may be

mentionad, which is obtained from

20 1norganic compounds and
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compounds are kinown. 2s to organic compounds,
monomolecular-type, multimolecular-type and polymer-type
hosts, eto. ars known.

[0038]

5 Es a monomolecular-type host, cyclodextrins, orown



19 ethers, cryptands, cyclophanes, azacyclophanes, calixarenes, cvclotriveratrylenes, spnerands,
cyclic oiygopeptides, etc. may be mentioned. [0039] ;4 As a multimolecular-type host, ureas,
thioureas, deoxycholic acids, hallo ants, perhydro-triphenyienes, tri-o-thymotides,afltnrys,
spirobifluorenes, cyclophosphazenes, monoalcohols, diols, hydroxybenzophenones, acetylene

alcohols, phenals, L0 bisphenols tisphendls, tetgakisphenals, polyphenols, naphthols, bisnaphthols,

diphenyi ano s, carbonic acid amides, thloamides, bixanthenes, tarbonic amés, imidazoles, and
rydroguinones, efe. may beJnentioned. [00401 15Furthermore,_as a polvmer-type host, chitin c.._

0.,ans, polyethylene glycol armed polymers having i,1,2:§-Stétrgl%§6ﬂ§r%/?é“‘thaﬁé/ as’a core,
polyethylene glgqu@églggtgqjg@gr%lg%yingl gi,a@éag %t‘[alké%g%enylxylene as a core, etc. may be
mentioned. 20[0041] = ~ Furthermore, oth. r than the above, organ phosphorous compounds and
oraanosilicon compeynds, etc. may be also mentioned. [00421, 25As an inorganic-type host

compound, a titanium. 20

-

5 As a multimolecular-typs host, ureas, thicureas,
agoxycholic aclas, cholic aclds, perhydro-tripheny enes,

tri-o-thymetides, bianthryls, spircbifluorenes

cyclophosphazenes, moncalcohols, diols,
hydroxybenzophenones, acetylene alcohols, phenols,

10 bisphencls, trisphenocls, tetrakisphenols, polyphenols,
naphthols, bisnaphthols, diphenyl methanols, carbonic
acid amides, thicamides, Dilxanthenes, carbonic aci
imidazoles, and nvdroquinones, etc. may be mentioned.
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15 Furthermore, as a polvmer-type host, chizins,
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X viet & a3 & core, polyasthyviens
givcol armed polymers having a,o, o ,of -
tetraklisphenvlixzylens as 2 core, etc may be mentionsad

20 (00417

Furthermore, othe:
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the above, organic

phiosphorous compounds and organceilicon compounds, etTc.

.
may be also menticned.

(00427

ax . 3 : 1 ; :
25 As an 1norganic-type host compound, & titanium



oxide, graphite, alumina, transition metal dichalcogenite, lanthanum fluorides, clay minerals
(montmoiillonite, c.), silver salt' ate, phosphate, zeolg;magnesium oxi.de,ica, porous glass, etc. may
be mentioned__ Particularly, inorganic porous-type materials being porous are effective and porous
materials, such as silica, calcium silicate, magnesium aluminometasilicate, alumina, zeolite,
magnesium oxide: magnesiym siicate.ang aluminumsilicate, are preferable. 10[0043] Furthermore,
some of organde metal compounds exhibit properties as a host compound and, for example, organic
aluminum compaund,Grganic ttanium. compoynd organic horen compound, grganic zinc compound,
organic 15 indium compound, organic gallium compound, organic tellurium compourid, organic tin
compound, orgapic, zircanium.comapaund, and organic magnesium.compound, etc. may be mentioned.
It is also possible to use a metal salt of organic carboxyjj. ic acid and organic metal complexes, 20 etc.,

but as long as it is;a0 organicmetal campound, if,ist Bgrsticghaglgs]imigetdctp these. [00441 These

I3

host compounds may be used as one kind alone or two or more kinds togetﬁér as an absorbent. 25
Specifically, as.asolyentfor adriving electrolyte.. gthylene glycol, methyl cellosolve (ethylene glycol

- +

being porcous are sffective and porous materials, such as

sillca, calcium silicate, magnesium aluminometasilicare

3

,
aluming, zeolite, magnesium oxide, magnesium silicate and

aluminum silicate, are preferable.

10 (00432
Furthermore, some of organic metal compounds
exnibit properties as a host compound and, for example,
organic aluminum compound, organic titanium compound,
organlic boron compound, organic zinc compound, organic
15 indium compound, organic gallium compound, organic

[T R

tellurium compound, organic tin COmpounc, organic

zirconium compound, and organic magnesium compound, etc
may De mentioned. It is also possible to use a metal sals
of

20 etc., but as long as it is an organic metal compound,

e

. : - -

5 not particulariy Limited to thess.

These host compounds may be used as one kind alone

Cr two or more kinds together as an absorbent.



mono e hyl ether), y-Putyrolactone, N-methylformamiN- methyl-2-pyrrolidone, acetonitrile, dimethyl
sclfo de, propylene carbonate, etc. are used. Thereforg, as an absorbent, it is preferable to use a

polymorphic absorbent, meaning one absorbent is capable of including

ality of solvents. For

example, a-cyclodextrin, cyclodextrin and other cyclodextrins; cadixarenes; urea, deoxycholic acidolic

acid, 1,1,6,6-tetraphenyih.a;, 10, 2,4-diyand.other acetylene alcohols; 1,1- ;
bis(4-hydroxybheny1)éyclohgxgneoaﬁd @m%%"!lsp“h"eﬁméfjsﬁ, '3 2\ fetrhkis{Bhydrdph yl)ethane and

other tetra’ sph%%gﬁ%i% ap

hthol an other

naphthols; bis (dicyclohexyimide diphenate and other

carboxylic 15 amides; 2,5-

ca_lmum S|I|ca_temg1@_g§1§§|y
silicate, aluminum silicate

di-t-butylHydfogu 0'e and ofher Ryarodli Bhesy e eRitesan, Sitica,
gkglyggqqrggzt%siIicg/tweg,falurpi:_nﬂgq, zeolite, magnesium. oxlde, magnesium
ahd organic metal, compounds, et aré Preferable 52610045} <[Leakage

Prevention M ial f | Electrolyti itor] The leak revention material for a metal olyti
evention Matatialfos Metal Blegiolytie Capagitor] The \oakaoe prevention materia for a metal olytic
capacitorthe present’invention is '
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water. An absorbent combosino a leakage prevention material as such is to form a molecular
compound drivi g electrolyte and a hydrogen gas, etc..;and may be the same as the absorbent for a
metal electrolytic 5 capacitor explained above. [0046] As a substance impregnated with water
composing leakage prevention material, a porous substance impregnated with water; water molecular

compounds, 105 fuagnesiLpsyifal ZH20. ipBdLL) sulfate 7120, op(iD 1520, gotassium
alum-12H20, sodium alum I2H20, aluminum sulfates-Jilt/0, nickel sulfate.6H20, manganese

sulfatee5H20, magnesium, phosb'ate 8H.20, iron.(lf) phpsphate48d20.and other ingrganic hydrates;
and 15 magnesium a etategAH20 magnesium it ste.9H20 and oth organic hyérates";” and water

clathrates, suchyas ¢meiodextrin, wherein water.is inclyded in g host compound; etc.be used. Among
them, inorganic hydrates and organic ﬁydrates are plrticufe{r!i% pre drable. '20f00d47ﬁr\i the leakage

prevention material composed aof.an absorpent and the gu?_Lstag(‘ie impregnated with water as above, a

mixing ratio of the two may be 10 to 500 part by weights o the subsfance impregnated with water with

25 respectgo 10. £%§99 @g{tsajoé{o\ivgilg@é of the ahsorbent, 23
(00463
As a substance impregnated with waler composing the
leakage prevention material, a porous substance
impregnated with water; water molecular compounds, such
10 as magnesium sulfate'7H,0, iron{II) sulfatee7H.,O,
iron(ITI}enH,0, potassium alumelZH.C, sodium alumei2H,0,

aluminum sulfaterl6H,0, nickel sulfatee6H.C, manganese

sulfaterdH,0, magnesium phosphatee8H.0, iron(I

cyciodextrin, wherein water is incliuded in & nost

compound; etc. may be used. Among them, inorganic

20 (0047]
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|
]
a)
®
6]
i)
D
]
et
ot
@]
I_I
[
t
9]
£
[
-
@
o8
3
-t
i
{83
<
Z
43
E_J
3
3
T
o
Hh
ot
oy
1)
o
o2
983
O
=
o
U]
—
¢t



[00481 [Metal Electrolytic Capacito Next, an explanation will be made on an absorbent for a metal
electrolytic capacitor of the present invention with refgrence to the attac d drawings based on an
example of a metal electrolytic capacitor, wherein the absorbent for a metal electrolytic capacitor can
be applied suitably. FIG. | to FIG. 3 show a metal electrolytic capacitor according to an embodiment of
the 10 present invention. [0049] In FIG. 1 to FIG. 3, the reference number 1 indicates an
aluminum eleotrolytio capacitor body, a-d the oapaoitor body | has a configuration' that a capacitor. 15
element is housed Lan aluminum metal case-2-having a cylindrical shape with a bottom. The
capacitor element i.s configured by forming a dielectric oxide coating on a surface of an anodic foil

made by an aluminum foil.Liavipa rough surface and windipg the' anodic fail and.a 20 cathodic Jodi
along with a separator, and capamtor ‘element is impregnated with a driving electrolyte. Also, a pair of

leads 3a and 3b is-coming gyt from.capacitor. elemaggﬂotgjn the Qrggeﬁ]pgglggdlment an

explosion-proof valve 4 formed by an approximate

4 portion 2a or the metal case 2. This

explosion-groof valve 4; mayvpetf}ormgdgygq thin portion_having, a; vgélegy fwsh] es, such as an
approximate H-shape, appro shape, approximate X.-shape, approximate §Ha]oe ancf approximate V

shape.

1

B
on

€

cn an example of & metal electrolytic capacitor, wherein
the absorbent for a metal electrolytic capacitcr can be
applied sultably. FIG. 1 to FIG., 3 show a metal
electrolytic capacitor according to an embodiment of the

present invention.

[0049]
in FIG. 1 to F 3, the reference number 1
dicates an aluminum electrolvytic capacitor body, and
the capacitor body has a configuration that a capacitor

clemant 1g noused 1n an aluminum metal case 2 havine

£

cylindrical shape with a bottom. The capacitor slement is

configured by forming a dielectric oxide coating on a

cathodic Zoil along with a separator, and the capacitor

element ls impregnated with & driving electrolyie. Also,
2 palr of leads 3a and 3b 1s coming out from the
capacitor element. Note tha™, in the present embodiment,
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[0050] A cap 6 having a cylindrical shape with a bottom as a casing is attached from above to the
capacitor body I. Theis not particularly limited as long,as It is 10 not decomposed at a temperature, at
which a driving electrolyte as a content of the capacitor body 1 belches in theof an electric abnormality.
For example, same aluminum alloy as the meta] case 2 may be used. [0051] 15[ On the top
panel-bottom portion) 6a has a plurality of small openings 7formed thereon, and a space S between
the cap 6 and the %g bra?ngmpo?ﬁon%é of the Eaﬁ:gcslt‘"orn‘godzyfﬂ‘is” prétidéed with the Absorbent or
leakage prevention materialexplained 20 aboye wrapped in a w:germea}blewfjber material 9, such as
nonwoven fabric and a filteér paper. [0052] ~ ~¥ P~ size'of the ‘cap 8 is Pretérably as'sméalt As possible
because when it is tog big with respect to the 25 capacitor body 1, the capacitor itself becomes too biq

-

Ci™ Shap&s  SUCH as an APproxdlars ReSh proximate
25 and the commodity valué declines in t8fmé of @ndard anbl~ >8P, approximate

hape, approximate X-shape, approximate T-shaps and

wn

&

approximate V shape.

B cap € having a cylindrical shape with a bottom as

& casing is attached from above to the capacitor body 1.

10 nct decomposed at a temperature, at which a driving
electrolyte as a content of the capacitor body 1 belches
in the case of an electric abnormality. For example, the

same aluminum alloy as the metal case 2 mav be used.

15 On the top panel portion (the bottom pertion) €&
has a pluraiity of small openings 7, 7, ... formed

thereon, and a space S between the cap 6 and the top

20 above wrapped in & permeable fiber material &, such as

[ocsz]
A size of the cap ¢ is preferably as small as

possible because when it 1is too big with respect tc the



design. However,depends on an amount cf the absorbent
the leakage prevention material 9. 5rOn7,2i

(an absorbing amount) or an amount of
Acc%r,dingly, an amount of necessary absorbent 9 or

an amount of necessary absorbent and water molecu ar compound are calculated from a belched
amount of driving electrolyte belching from the capacitor body | 10 and an absorbing capability of the

absorbent 9 an

breveon material 9 m10 to 500 parts by 15 wei
electrolyte belchihgT%hﬁcapacTto?bbd? 1. Note”
prevention material 9 are omitted for convenience. [0054] 20An operation of a metal electrolytic

capacitor configured as above will explaingd. Wien #h &Gmiitim ledtibiyticcédiféstor body | is alibi

ed with an excess voltage or reverse voltage, tho capacitor element inside the capacitor body 1

Draven

ﬁbas_erggthegeond qn,r%m_gyp& of the ajbﬂ:sorben‘tr‘g or the leakage prevention material 9
may be determinied. Spécifically, the abSorbent Oifiay BE 1010 560-Parts by Weightarid

j fHeYleakage

ht with respect to 100 parts by weight of a driving
At i FIGE AMadtrationtof the absdfteitor

produces heat, and the drivihd™ss sfecirolyte is evaporated due to the heat so as to
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Accordingly,
an amcount o©of necessary
compound are calcul

driving electrolvte

an amcunt of necessary abscrbent 9 or

absorbent and water molecular

d

Irom a belched amount of a

10 and an absorbing capability of the abscrbent 9 and, based

thereon, an amount of the absorbant % or the leakace

prevention material
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for convenlence.

(0054
20 An operation of a metal electrolytic capacitor
configured as above will be explained. When an aluminum
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26 generate a gas, such as hydrogen, and raise an internal pressure of the metal case 2. [0055]

The rise of the internal pressure activates the explosign-proof valve 4 formed on the top panel portion
2a of the metal case 2, and a large amount of evapor?f[ed d22vths electrolyte and cases, such as hy
rogen, belches from the explosion-proof valve 4 to the space S. Then, most of the evaporated driving
electrolyte is abaseor %d by 10 the absorbent 9Qorhthe absorbent in the leakage prevention material 9
and immobilized. [0056] 2LCIGhY here; the evaporated tivinEBRcrdlyEE become<IEG¢E or higher,
however, When,jpgge%glé 015 %eé/ergti%n {naﬂterigl 9,/,is provided in the space 9 of the cap 6, the water
molecular comﬁ")Jc")”uer‘S in tﬁeﬁéakage pr%v%ni Off hatérlal 9 draws a vaporization heat from evaporated
driving electrolyt $0:as to lower the tempeiacure of the belched substances and devolatilize 20 them
Therefore, a volume of the belched substances can be reduced. [0057] On the other hand, because an

internal pressure
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Tormed on the top pan portion
qa O-F +he metal o ) =T R = i + <r i 3
2 I the metal case 2, and 2 large amount of evaporated
driving electrolyte and gases, such as hydrogen, belches
from the explosion-proof valve 4 to the space §. Then,

most of the evaporated driving electrolyte is absorbed by
10 the absorbent % or the absorbent in the leakace
prevention materizl 9 and immobilized.

[0056]
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Along therewith, the evaporated driving el
C or higher, however, when the leakage

I8  prevention material ¢ is provided in the space & of th

20 them. Therefore, a volume of

On the other hand, because an internal pressure
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inside the cap 6 rises due to the belched substances, 25 is necessary to make the cap 6 bigger or
make a wall 27 thickness of the cap 6 thicker to attaj 3 compl tolerability against the internal pressure.
[00581 In the present embodiment, however, because a 0 plurality of small openings 7, 7, ... are

formed on the top panel portion 6a of the cap 6, it is configured to slightly belch the evaporated driving

electrolyte as the internal,

re
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an overflow of the evaporate

ssure of the car, 6
d driving elactroly

h

f

eco

es excessive

ly greater. 10[0059]

this way,

Note that it may bhe cgnggu[ed that a pressure valve, is pro

COoLlerlany Li ada st Thae 11T
and the pressure vaives open When the Interns., pre
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27
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e to the outside Can be SUPpTEEsEd to the minimum.

Yideggo each of the small op.eni_ngs 15
in the"¢ap ™8 becomes higher tian a

predetermined ?%ége, so that the small openings 7... appear. [0060] Since the meta] electrolytic

capacitor explained
electrolyte to the outside, it can

above is capable of widely reducing an overflow of an evaporated driving
be mounted on a circuit board. Thereby, a highly safe
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embodiment,

- belch the evaporated driving
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In this way, an overflow

cutsice can be
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The outside,

Thereby, z highlv safe

contamination and ignition,

circuit board above can
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a varlety of



circuit board without any contamination and ignition, etc. can be obtained.the circuit board above can
be 28 electric devices and electronic devic The presgnt invention was explained above with refer a to
the attached drawings, while the present invention is not limited to e embodiment above and can be
modified and embodied variably. For example, as to the cap 6, other than putting it on the capacitor
body 1 and fixing, it with.a tape, adhesive or cay ﬁgﬁeg@-, g.cap 6 reaching to the base of the
capacitor body may be 10 prepared and caulked at the base to fix. The absorbent or leakage
prevention mate[r@}atd S-may be placed as a powder in the space S of the cap 6 without being wrapped in
a permeable fiber material 8, such as an unwoven fabric or filter paper, or the powder may be made
into atablet. in 15 that Gase. AUt RaPEL MGy b Rroyidecfiacing. o the,small openings 7.
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ttached drawings, while the present

5 invention is not limited to the embodiment above and can
be modified and embodied variably. For example, as to the
cap &, other than putting it on the capacitor body I and

fixing 1t with a tape, adhesive or caulking, etc
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[0062] Below, the present invention will be explained 20 further i.n detail with examples, etc. however
the present invention is not limited to the examples, ef¢. below. [0063] [Reference Example 1]
commercially available aluminum electr.olytic 25 capaCcitor with a standard of 016=831.5mm, 4001/
and 34,F 29 was used and, when a power of 100V and |IA was reversely applied from a power unit to
the aluminum eép%rollﬁygigacagg{gito%h% eéplogivgn;roof,va{lx%éf of the capacitor body | opened and a
heavy belch of a. driving electrolyte, 5etc: was observed: [0064] [Exariplé™] Fie' &tifindm electrolvtic
capacitor of thear]g{gelr?n%e gxarIppLe I was Jyse](fjl as the ca acitor body 1, and 10 a cap 6 having a height
of about 1.4 times as that of the metal case 2 6f the capatitct body Fivas stached 15 ftie capacitor
body 1 and fixed ayl%ighcz% lape, sg that gpc?ggcitor wa o%Qtaine,d. At this time, the cap 6 was

, LhE e 1on-proor valve 4 of the capacltor

body 1 opened and a heavy belch of a driving electrolvte,

5 etc. was chserved.

[0064]

reference example 1 was used as the capacitor body 1, and

16 & cap ¢ having a height of abous 4 times as that of the
metal case Z of the capacitor body was attached fTo the
Capacitor body 1 and fixed with a tape, sc that a
Capacitor was obtained. At this time, the cap © was
filled with e-cyclodextrin in an amount of 1 U3g as an

15 absorbent 4.

[CG0&5]
When a power of 100V and 1A was reversely applied

from the power unii To the capacitor, it was found tharv

the explosion-proof valve 4 of the capacitor hody

20 cpened but a belch amount ©f the drivin
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filled with (34.-cyclodextrin in an amount of 1.03g as an 15absorbent 9. [0065]

When a power of

10017 and IA was reversely from the power unit to thg capacitor, it was found that the explosion-proof
valve 4 of the capaci._od body 20 opened but a belch amount of the driving electrolyte, etc. was
deduced to a degree of belching slightly. [00661 [Compara ve Example 1] Other than not filling the cap

6 with 25 cvciodextrin, a capagitor was roduced |n the sar

ay as 30 in_the example 1. When a

power of 100V and IA was reversely ap lied from'a’ power unlf (o] t e Eapalc%toi‘“ % heavy belch of an
evaporated drlvlngvglectrg r%/te etg from 1he small o E}penlngs 7 of the cap 6 was observed. It was found

that an outflow of the drivi

10

20

VAT tHe£405°6 {0D67] [Example 21

neavy belch of an evaporated driving electrolyte,

g gecrolvce, et cannot be pre\%ﬁte&%n
etc.

-

from the small cpenings 7 o

4

the cap ¢ was observed. Tt

that an outflow of the driving electrolyis, stc.

evented onlvy
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[Example 27

ther than i

SA

with =a
who -4 G

Lling the o

4

deoxvycheolic

4

acic in an amount of 1.21g, 2 capacitor was produced in

P

L

the same way as in the example 1. When & power of 100V
and 1A was reversely applied from a power unit toc the
capacitor, it was found that the explosicn-proof valve 4

opened but a belch amcunt of the

was reguced

in an

was reversely applied from

a pow anit te the capacitor, it was found that the
explosion-proof valve 4 of the capacitor bodv 1 opened
put & belch amount of thse drivin eiectrolyte, stc. was



Other than filling the cap 6 with a deoxycholc 10 acid in an amount of 1.2a capacitor was produced in
the same way as in the example 1. When a power of;100V and IA was reversely applied from a power
unit to capacitor, itfound that the explosion-proof valve 4 of the capacitor body 1 opened but a belch
amount of the 15 dri.ving electrolyte, etc. was reduced to a degree of belchingghtly. 10066] [Example
31 Other than filling the;cap, 6 vith- 1, A=RIs(:- 20 hydroxyphenwy) cyclohexane in an amount of 1. 12g.
a capacitor was produced in the same way ase example I. Whon a power of 1007 and IA was
reversely applied from a power unit to the capacitor, it was found that the explosion-proof valve 4 of
the capacitor body 1 opened but a belch amount of the driving electrolyte, etc. was 31 reduced to a
degree of belching slightly. ;[0069]

Other than filling the cap 6 with 1,1,2,2-
5 tetraklis({4-hydroxyphenyljethane in an amount of 1.06g, a
capacitor was produced in the same way as in the exampie
1. When a power of 100V and LA was reversely appiied from
& power unit to the capacitor, it was found that the

explosion-proct valve 4 of the capacitor body 1 cpened

16 but & belch amount of the driving electrolvte, etc. was

15 an amount of 0.5Zg, & capacitor was produced in the same
way as 1n the example 1. When a power of 100V and 1A was
reversely applied from a power unit to the capacitor, it
was found that the explosion-proof valve 4 of the
capacitor body I opened but belch amount of the driving

20 electrolyte, etc. was reduced tc a degres of belching
sixrghtliy
[0071]

Other than filling the cap & with p

O
-
O
-
n
e
ial)
-
O
i._l
o
o

L
4]
b
[
t
@]
w
¢t
h
),
=
&b
]
2
=
Q
o
1
o
O
i
-
o
{n
O
o
(1
jai}
e
(U
9]
fer
ot
O
=
=
u
#2]
3
=
[
{
o,
Q
@
@)



[Example 4] Other than filling the cap , with 1,1, tetrahis(4-hydroxyphenyljethane in an amount of
a.06g, a capacitor was produced insame way as iexample 1. When a power of 1001' and |IA was
reversely applied from a power unit to the capacitor, it was found that the explosion-proof valve 4 of
the capacitor body 1 opened 10 hut a belch amount of the driving electrolyte, etc. was reduced to a

degree of belching lighth[Q07Q4 {Example 8}, . Otherthan filling.the.cap 6 with porous silica in an

amount of 0.52g, a capacitor was produced in the same way as in the example | When a power of

1001" and 1P, was reversely applied from. apowerunittothe capacitor, it was found that the
explosion-proof valve 4 of the capacitor body 1 opened but belch amount of the drlvmg 20 electrolyte,

etc. was redto a degree of belching slightly, [Q07 ,’L]al;Exaqéolggg) Qther tbagjglg]g tne,cap § with porous

calcium

of the capacitor body 1 opened but a belch amount of the
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[Example 7]

Other than f£illing the cap ¢ with porous magnesium

10 aluminometasilicate in an amount of 1.03g, 2 capacitor

was produced in the same way as in the example 1. Wl
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power of 100V and 1A was reversely applied from a power

L

unlt to the capacitor, 1t was found that the explosion-

proci valve 4 of the capaciteor body cpened put a belch
ib amount of Lhe driving e roiyte, etc. was reduced to a

way as in the example 1. When a power of 100V and 1L was
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32 the same way as in the example 1. When a power of 1007 and |IA was reversely applied from a
power unit to pacitor,was found that the explosion- proof valve 4 of the capacitor 'body 1 opened but a
belch amount of the 5 driving electrolyte, etc. was rediiced to a degree of belching slightly. [0072]
[Example 71 Other than filJing the cap 6 with porous magnesium 10 aluminometasilicate in an
amount1.03q,c gamLor was produced in the same way as in the example 1. When a power of 1001
and |IA was rever§éi§%bp3ﬁed from a power unit to the capacitor, it was found that the explosion-proof
valve 4 of the capamtor body I opened but a belch 15 amount of the driving electrol e, etm was
reduced to a degrQee of belching sliohtiv. [0073] [Example 8] Other than filling the cap 6 with porous

alumina in 20 ar} amounjt oféL 439, a capacitor was produced insame
Example 9}

Other than £illing the cap 6 with poOro w@gnesium

pus}

jo
W

5 oxide in an amount of 0.67g, a capacitor was prodursed in
the same way as in the example 1. When a power of 100V

and 1A was reversely applied from a power unit To the

capacitor, 1t was found that the explosion-proof valve
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belch amount of the
W driving electrolyte, etc. was reduced to a degree of
pelching slightly.

(00757

+ing the cap 6 with porous magnesium

inoan amount of 1.1Zg, a capacltor was produce
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in the same
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1. When a power of 100V
and 1A was reversely applied from a power unit tco the
capacltor, it was found tha* the explosion-proof valve 4
¢l the capacitor body 1 opened but & belch amcunt of the

; etc. was reduced to z degres of

Other than filling the cap 6 with porous zluminum
25  silicate in an amount of 329, a capacitor was produced



way as in the example 1. When a powe0 of 1001 and IA was reversely applied from a power unit to the
capacitor, it was found that the explosion-proof valve 4 of the capacitor body 1 opened cut a belch
amount of the driehng electrolyte, etc. was reduced tda degree of belching 33 slightly [00741
[Example 9] Other than filling the cap 6 with porous magnesium oxide in an amount of 0.67g, a
capacitor was Qrgdg%ed in the same way as in the example 1. When a power of 1.007 and 2,.P, was
reversely applied from a power Unit t& the' Capdditor it Was found tHatthé expitgioneproot Valve 4 of
the capacitor bo%lp}pened but a belch amount of the 10 driving electrolyte, etc. was reduced to a’
degree of belching shightli {0075] TEXample™Fot Offer'thah. flimg tHe cap'6 wittPpéiss magnesium

15 sllican amount of 1,129, a capacitor was produced
capaclioy, 1t was Tound that the explosion-prooi valve 4

of the capaciltor body 1 opened but a belch amount of the
5 driving electrolvte, etc. was reduced to a2 degree of
beliching slightly.
(00777
‘Reference Example 2]
When an excess voltage of 600V and 22 was arplied

10 from a power unit to the aluminum electrolytic capacitor

O

J

=
o}

of the reference example 1, the EheslE n-prooi valve 4
of the capacitor body 1 opened, and a2 heavy belch of the

driving electrolvte, etc. was observed.

Other than filling the cap 6 with s-cyclodextrin in

an ameunt of 1.03g, a capacitor was produced in the same

20 weas found that the explosion-proo? valve 4 of the

25 [Comparative Example 2]



in the same way as in the example I. When a power of 1007 and |IA was reversely applaeo from a
power unit to the capacitor, it was found that the explosion-proof \,L of the capacitor body | opened but
a belch amount of D 20 driving electrolyte, etc. was réduced to a degree of belching slightly. [00761
[Example 11] Other than filthe cap 6 with porous aluminum 34 in the same way as inexample 1. When
a power of 1007 and IA was reversely applied from a power unit to the capacitor, it was found that the
explosion-proof valve 40ffié capacitdtbody't opBhied biit &belch &mbtinfof the driving electrolyte,
etc was reduced tod? degree of belching. sligh._.L [0077] [Reference Example 2] When an excess

sve lodah T i vacitor Shale b3 * Ay &
voltage of 6007°and 2AWas appliet ©ZPacItor was produced in the same way as

in the example 12. When an excess voltage of 600V and 24

was applied from a power unit to the capacitor, a heavy

tne small openings 7 of the cap ¢ was observed, and it
was found that an overflow of the driving electrolyte,

e e
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could not be pravented only with the cap 6.

10 [Exampie 13]

16 capacitor, it was found that the explosion=~proof valve 4

of the capacitor bodv 1 opened but a belch amount of =he
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10 from a power unit to the aluminum electrolytic capacitor of the reference example the

explosion-proof valve 4 of the capacitor body 1 open

etc. was observed. [0078] 15[Example 12]

, and a heavy belch of the driving electrolyte,
an filling the cap 6 with -yoxrin in an amount of

A

Othe

1.03g, a capacitor was produced in the same way as in the example 1. When an excess voltage of

60017 and 2A was applied from a power u

valve 4 of the capacitor body 1 6pened buf

nit fo the

capacitor, it 20 was found that the explosion-proof

a befth amsurit®5fthe dHving BiectroRRE &S reduced to a

degree of belchg}glsl\iagh}j’gl;/3 [(_)r079&/ Cgrppa;atiye'Exqmplg 2l 35  Other than not fillinc ff e cap 6
with a.- cyclodeXtfin, a capacitor Was produced fn the same way astin tHe examplé12 “@hen an

excess voltage EL gQ_OV and ' was gppﬁlﬁinemd fr
evaporated driving elecfrolyte, et& o the

found that an OV.%VH%’ of the driving electro

10[Example 13} ther than filling the c
capacitor was pEoduced in the

Examplie 1Z

Other

-

10 from a power unit o

explosion-proof valive
but a belch amount of

degrees o

433

(534

o

. . .
Cther than £111

an amount of 0.52Zg, a

way

L

an

20 Was ex

Wa s

S
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om a power unit to the capacitor, a heavy belch of the
‘Sniaitopenitgs™? bf theléap 6 was observed, and ft was
lyte, ._could not he prevented only with the cap 6. [0080]
ap 6 with deoxycholic acid in an amount of 1.21g, a

same way as in the example 12. When an excess vo

an amount

in the same way

600V and

the capacitor, 1t

-

4 of the capacitor body

The dariving electrolvte, etc.

i

f belching slightly.
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600y and 2A was applied from a. power unit to the 15 capacitor, it was found that the explosion-proof
valve 4 of the capacitor body 1 o:0ened but a belch! gmount of the driving electrolyte, etc. was
reduced to a degree of belching slightly. [00811 20ample Other than filling the cap 6 with
7,1-bis(4- hydroxypneny )cyclohe-ne in an amount of 1.12g, a capacitor was produced in the same
way as in the example ;\bgb\gyhop. an e;qgsggﬂoétagegf ngvfan_q 2A was aﬁ%iedﬁZS from a power unit
to the capacitor, it was found . E“?%%‘‘ex“pTO‘siior‘f-}i)robor}”\/aTvep 4 ‘of the capacitor bods 1“opened but a belch
amount of tho driving electrolyte, etc. was reduced tg.a degree of belching slight LQO82LLExampIe
1511 Other than P'1" the ¢a- B with tetra: s{4-hydroxypnényijethdie ifl an"amotint ot 1:06g, capacitor
was produced i_nrthg]sgmsea\é\_/ay as in the ,exarp}{flﬁe et o _
LT Thne e ay as 1in the examp.le 12. When an excess
voltage of €00V and 22 was applied from a power un
5 the capacitor, it was found that the explcsion-p:

valve 4 of the capacitor body 1 opened but a belch amount

10 [Example 18]

-Other zThan filling the cap 6 with porous magnesium
aluminometasilicate in an amount of 1.03g, a capacitor
was produced in the same way as 1n the example 12. When

15 unit to the capacitor, it was found that the explosion-
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12. When an excess voltage of 60017 and 2A was applied 10 from a power unit to the capacitor, it was
found that the explosion-proof valve 4 of the capacito§ bodyopened but a belch amount of the driving

electrolyte, etc. was reduced to a degree of belching s‘?’lghtly. [0083] [Example 16]

Other than filling

the cap 6 with porous silica in an amount of 0.52g, a capacitor was produced in the same way as in

the example 12, When a ess Vo
capacitor, it 20 was found thal the expi
amount of the driying ele

37

produced in tide sam
applied from a pow
capacitor body

belching sl [008

Other than filling

o]

o6

n excess vvqlta%e of 60017 and 224 was applied from a power unit to the

SiBRprodfvalve 4 of thé Bapaditor boty=1 GpeRedbut a belch

g\églgte, etc. was reduced to a degree of belching slightly. [0084] [Example

Cap 6 with & dUis Catditm Sillcaté ir'afd Bitount of 695y Aapacitor was

e way as in the example 12. When an excess voltage of 6001' and 2A was
&r unit'to 5 the capacitor, it was round that the explosion-proof valve 4 of the
d but a belch amou or the driving electrolyte, etc. was reduced to a degree of.
mple 18]

Other than filling the cap 6 with porous magnesium

aluminometasil'cate in an ar);?gnt of 1.03g, a capaci.tor was produced in he same way as in the

example 12. When ah'exces

voltage of 6001' and 2A was applied from a power

Other than filling the cap & with porous magnesium

oxide 1in

10 capacitor,

an amount of 0.67g, & capacitor was produced in

When an excess voltage

it was found that the explosion-proof valve 4

cf the capacitor body 1 opened but a belch amount of the
driving electrolyte, etc. was reduced to a degree of
belching siightiy.
[GOBE]
15 [Example 21
Other then filling the cap 6 with porous magnesium

si

LCcate

[

in the same

in an amount of 1.12g, a capacitor

12, When an

» 2R was applied from a power unit to

20  the capacitor, it was found that the explosion-prool
valve 4 of the capacitor body 1 opened but a belch amounc
©f the driving electrolvie, etc. was reduced toc a degree



15 unit to the capacitor, it was found that the explosion-proof valve 4 o acrtor body 1 opened but a Ich
amount of the driving electrolyte, etc. was reduced to ggdegree of belching slightly. [0086- 20[Example
Other than filling the cap 6 with porous alumina in an amount of | 43g, a capacitor was produced in the
same way as the example 12. When an excess voltage of 6001' and 22. was appl_dd f.rom the power
unit to the capacitor, 25 d')tgzr\{as:ﬁfo%ung that the‘e>golgshion-proof Vvalve 4 of the 38 capacitor body 1
opened but a belch amount of the Griving efectiolyte,etc Wa$ réduced o s dégree B Heithing slightly.
[0087] [Example 2Q]. __Other than filling the cap_6 with porous magnesium oxide in an amount of
0.67g, a capacitor was proddced i theSaiie Way asindhe Bxafmipe 12 WHER ar 8XCeE8soltage of
600V and 2A was applied from a power unit to the 10 capacitor, it was found that the explosion-proof
valve 4 of the capacitor b&dy' Fopéned Butd belth &m6TMSt u-driviflg Ble@folytia &S was reduced to

a degree of oeicnling slightly. [0088
g vof&aé@ Xf[600b and ZA was applied from the power unit to
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it was found that the explosion-proos
vaive 4 of the capacitor body 1 opened bur a belch amount
of the driving electrolyte, etc. was reduced to & degree
oI peiching slightly.
(0020]

10 [Example 23]

The aiuminum electrolytic capacitor of the

reference example 1 was used as the capacitor body 1, and
& cap 6 having a helght of about 1.4 times as that of the
metal case 2 of the capacitor body 1 was attached to the

15 capacitor body 1 and fixed with & tape, so that a
capaclitor was produced. AT this time, the cap € was

illed with por

C

us silicea as an abscrbent 9 in an amount
of 0.42¢ and magnesium sulfate+TH.C as a substance
impregnated witn water in an amount of 0.31g, so that

20  thelr volume ratio becams £:2.

[0021]

When a power of 100V and 1A was reversely applisd

from a power unilt to the capacitor, it was found that the
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15[Example 21] Other than fillinc the cap 6 ith porous magnesium silicate in an amount of 1.12g, a
capacitor was produced in the same way as in the example 12. When an excess voltage of 600V and
2A was applied from a power unit to 20the capaoritor,j‘lé)s'Fa d that the explosion.-proof valve 4 of the
capacitor body 1 opened but a belch amount of the driving electrolyte, etc. was reduced to a degree of
belching slightly.r[98§9 25[Example 22] 39 _Other than filling the cap 6 with porous aluminum
silicate in an amount of 1.32§, & cAp&ditor wis prodticéddn tHe SAmeXiEFEas invthemexainple 12. When
an excess volta%e of 6012 and 2A was applied from the power unit to 5 the capacitor,was found that
tue e>o0siomc:Got valve 4 of the capac or body | opened but a belcn amount of the driving electrolyte,
etc. was reduce(% 6% gOCLegree of belching slightly. [0090] 10[Example 23] The aluminum electrolytic
capacitor of the e

[Comparative Example 2]

5 Other than not filling the cap 6 with perous silic

)

and magnesium sulfateeTH,0, & capacitor was produced in

i

the same way as in the example 23. When a power oF 100V
and 1A was reversely applied from a power un
capacitor, a heavy belch of an evaporated driving

10 electrolyte, etc. from the small openings 7 of the cap 6
was observed, and it was found that an overflcow of the

O T e I o £ o 3 : : i
driving electreolyte, etc. could not prevented by

providing only the cap 6.

[008z2]
15 Comparative Example 4]
Other than filling only porous silica in an amount

A ] = =y - — e « : : o
of 0.52g, 2 capacitor was produced in the same way as in

20 belch of an evaporated driving electrolyte, etc. from the

was clearly reduced from that in the comparative example
© BXplained adbove and a certain level of effect was
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reference example | was used as the capacitor body I, and a cap 6 having a height of about 1.4 times
as that of metal case 2 of the capacitor body 1 was atjached to the 15 capacitor body | and fixed with a
tape, so that a capacitor was produced. At this rime, the cap 6 was filled with porous silica as an
absorbent 9:in an amount of 0.42g and magnesium splfate.7H2C, as a substa impregnated within an
amount of 0 fso that %%%@golggbev@ﬁigib&gag&ggi [0091] ... When a power of 100V and. IA was
reversely aoplied from a power unit to the capacitor, it was found that the exﬁiosujn-proof valve 4 of
the capacitor bogyélcgggg% gS but @_belch amount odriving electrolyte, etc. was 40 reduced to a
degree of bel. ohing in an extremely small amount. [0092] [Comparative Example Other than not
filling the cap 6 Wbtlﬁ porous silica and magnesium sulfate,7H20, a capacitor was produced in the same
way as in the example 23. When a cower of 100V and IA was reversely applied from a power unit to
the capacitor, a Iﬂggg}ggiejéenz gt an evaporated driving

5 Other than filling the cap 6 with 1,l1-bisi4-

te]

hydroxyphenyl)cyclohexane as an absorbent in an amount of
0.20¢ and magnesium suifates7H,0 as a substance

impregnated with water in an amount of 0.51g, so tha

1
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thelr volume ratic became 8:2, a capaclitor was p
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W in the same way as in the exampie 23. When a powe
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e capaciter, i1t was found that the explosion-proo:f

18 of pelching in an extremely small amcunt. It was found

case of filiinc the cap 6 only with 1,1~bis(4-
hydroxyphenyl)cyclchexane in an amount of 1.12g.
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potassium alumrl2H.O as a substance impregnated with

water 1n an amount of 0.51g, so that thsir volume ratio



10 electrolyte, etc. from the smal.l openings 7 of the cap 6 was .observed, and it was found that an
overflow. of the driving electrolyte, etc. could not prevgnted by providing only the rap 6. [0093]
15[Comparative Example 4] Other than f I'i ng only porous silica in an amount of 0.52g, a
capacitor was produced in the same way as in the example 23. When a power of 100V and 1P. was

reversely applied.from.a power unit fa the;gapacitor, a,sin ht 20 elch.of anjevaporated driving

electrolyte, etc. from the small openings 7 of the ca, o was observed. The amount was clearly reduced

from that in the comparative example.3 explained above and a gertain level of effect was obtained only

by using porous silica as the absorbent, however, it was inferior to the example 23 in ferms of 41 the

icakage prevenion copaRiine ox ihe fvingelentioie, etg, 100 [Exgmple 24l,  Other than filling
the cap 6 with | ,[-bis(4hydroxyphenyl)cyclohexane as an absorbent in an amount of 0.90g and
magnesium sulfate.7H20 as a substance impregnated with, water in an.amaunt.of 0.1g, sq that their
volume ratio became 8:2; a capacitor was produced 10 in the same way as in the example 23. When a
power of 100V and IA was reversely applied from a power unit fo &hrem%a%afpitggwa,% found., that the
explosion-proof R ' I TETTE T T

an extremely small amount. It was found that the belch at

this time was reduced from that in the case of filling
the cap ¢ only with porous calclum silicate in an amount
of 0.25g

10 [oose?

[Example 26

Other than £f1lling th

L]

g

cap 5 with porous magnesium

i

aluminemetasilicaze a

m

{

an abscorbent in an amount of C.84g
and aluminum sulfate+l6H.0 1n an amcount of 0.36g, so that
15 thelr volume ratic became 8:Z, a capacitor was produced

in the same way as in the example 23. When a power of

100V and 1A was reversesly applied from a power unii to

the capacitor, it was found that the explosicon-proof
valve 4 ¢f the capacitor body 1 opened but a pelch amount

case of filling the cap ¢ only with porous magnesium

aluminometasilicate in an amcount of 1.03qg,

b
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valve 4 of the capacitor body | opened but a belch amount of the driv nq electrolyte, etc. was reduced
to a degree 15 of belching in an extremely small amount. It was found tha the belch at this time was
reduced from at in the case of filling the cap 6 only with 1,1-bis(4- hydro phenyi)cyclohexane in an
amount of 1.12g. [00951 90[Example Other than filling the cap 6 with porous calcium  cate as an
absorbent in an [%@QH@;%%I 0,2Qg and potassium alum.121420 as a substance impregnated with water
in an amount of 0.51g, so that their volume ratio 25 became 8:2, a capacitor was produced in the
same way as 42 in the ex iran,pl(% »Z,QhV\{Jl%ﬂ a power of %g07 and 1A was revg—zrsely applied from a
power unit to the capacitor, was found that the explosion-proof valve & f ti tapatitor bodi 1 opened
but a belch amaunt or the driv electrolyte, etc. was reduced to a degree of belching an extremely small
amount. It was%gﬂna t %f the belch aﬁhiélﬁﬁ%léi\?"vag%reduée‘éa”frgfﬁoth%t‘mgtﬁé case of filling the cap 6

only with porous calcium silivc%te in an amount of 0.25¢g. 10[0096] = _
suiriate*oh,U as & substance ifMpregnated with water in an

amount of 0.63g, so that their volume ratio became B8:2, a
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capacitor was produced in the same way as in the exampie
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from a power unit to the capacitor

explosion-prool valve 4 of the capacitor body 1 opened
1 but a belch amount of the driving electrolyte, etc. was

reduced to a degree of belching in an extremely small
Tt w

amount . s found that the belch at this time was
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reduced from that in the case of filling the cap ¢ only
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with porous alumina in an amount of 1.43g.

Other than filling the cap ¢ with porous magnesium
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oxlde as an abscrbent in an amount of 0.54g and manganese
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sulfaterdH;0 as a substance impregnated with water in an

th

20 amount of 0.92g, so that their volume ratic became 8:2, a2
capacitor was produced in the same way as in the example
£3. When a power of 100V and 1A was reversely applied
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[Example 26

Other than filling the cap 6 with porous magnesium alumEnometasilicate as an

absorbent in an amount of 0.84a and aluminum sulfatgel6H20 in an amount of 0.36g, so that 15 their
volume ratio became 8:2, a capacitor was produced in the same way as in the example 23. When a
power of 1007 and IA was reversely applied from a power unit to the capacitor, it was found that the

explosion-proof,valye.4 of the capacitar; body
electrolyte, etc. was reduced to a degree of belch

the belch at this time was reduced fg%rgﬁgattiﬂ Rt
aluminometasilicate n an amount of 1.03g. [009

7]

opened but a belch amount 20 of th
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he case of filling the ca
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was found that
gqlxgh porous magnesium
than filling the cap 6 with

6

perous alumina,. Qg@e%_bsio{g%n@g Aan

impregnated with water in an amoun

produced in the same
power unit to the capacitor, it was fou

opened 16099
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10 but a belch_ amount of the driving electrolyte, etc. was reduced to a degree of belching in an
extremely small amount. It was found that the belch at this time was reduced from that in the case of
filling the cap 6 only with porous alumina in an amoun “of 1 15[0098]. [Example 28] Other than
filling the cap 6 with porous magnesium oxide as an absorbent in an amount of 0.54g and manganese
s -faeo5H.20 as %ggpstflpcg%mgre%nated with water in an 20 amount of 0.92g, so that their volume
ratio became 8:2. & Capacitor was protiuc’dl in the Samaway a5 i tie-éxampleTs3. Whén a power of:
1007 and IA was reverselr applied from a power unit to the capacitor, it was found that the
explosion-proof valve 4 of the cApacitor body 1 dfened it belchamelint ¥ iite dfiving electrolyte,
etc. was 44 redﬁur?eghtg ade reiaofbtilching in an extremely small amount. It was found that the
bel.ch at this time was Tedlicad front that e Case &g fhe a8 ofFwith pRsus magnesium
oxide in an amount of 0.67c. 5&)?099 Example 291 Other than filling the cap 6 with porous
magnesium silicaté a5 A absorbentn art&motinP&rF G808 ahd iFsh(Fj'Sulfate7H2o as aisubstance

impregnated with ~ _ o o
5 was rounda that the explosion-proof valve £ of the

capaclitor body
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his time was reduced from that in the case of f1lling

10 the cap 6 only with porous aluminum silicate in an amount

of 1.32g.
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an absorbent in an amount cof 0.42g and magnesium sulfate

capacltor was produced in the same way as in the examnle
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10 water in an amount of 0.61g, so that their volume ratio became 8:2, a capacitor was produced in
the same way as in the example 23. When a power g§ 100V and IA was reversely applied from a
power unit to the capacitor, it was found that the explosion-proof valve 4 of the 15 capacitor body 1
opened but a belch amount of the driving electrolyte, eFc was reduced to a decree of belching in an
extremely small amount. It wasfound that the belch.at this fime was reduced from that in the case of
fill inc the cap 6 only with porous magnesium silicate in an 20amount of 1.12g. [0100] [Example 30]
Other than fillingthg cap 6 with porous aluminum silicate as an absorbent in an amount of 1.01g and
iron (l1I:.) sulfate. )0 as a substance impregnated with 45 water in an amount of 0.81g, so that their
volume ratio became, 8;2, a;eapacitor was producedthe same way as in the example 23. When a
power of 1007 and IA'was reversely applied from a power unit to the capacitor, 5 was found that the
explosion-proof valve 4.0f the C&ngCIth bady L opened. butoh amaount « of ih%dr|V|pg electrolyte, etc. was
reduced to a degree of belching in an extreme1y small amount. Tt was Tou that the belch at this time

was reduced er[\r;d@g; %H\gnc%e ‘gjgﬂlg‘%@ the cap 6 only with porous aluminum silicate in an

amount ‘

0.9%0¢ and magnesium sulfate+7H:;0 as & substance

m

b

ie

regnate with water in an amount of 0.53lg, so that

thelr velume ratio became 8:7, a capacltor was produced
in the same way as in the example 31. When an excess

10 voltage cof 600V and 2A was applied from a power unit to

the capacitor, 1t was found that the explosion-proocf

valve 4 of the capacitor body 1 opened bur a belch amount

of belching in an extremely small amount. It was found

15 that the belich at this time was reduced from tThat in the
cagse of f£illing the cap 6 only with 1,1-bis(4-

hydreoxyphenyl)cyclohexane in an amount of 1.12g.
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20 Other than f£illing the cap ¢ with porous czlcium

silicate as an absorbent in an amount of 0.20g and

water in an amount of (0.51g, so that their velume ratio
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became 8:2, a capaciter was produced in the same way as

25

!:
T3
't
e3
®
4]
>4
jni]
k=
8]
lwl
i
™
.
=
s
®
3

noan excess voltage of 000V and ZA



[0101] ample 31] Other than filling he cap 6 with porous silica as 15 an absorbent in an amount of
0.42g and magnesium sulfate .714,0 as a substance jmpregnated with 7ater in an amount of 0.750, so
that their volume ratio became 7:3, a capacitor was produced in the same way as in the example 23.
When an excess voltage of 6007 and 22 was applied 20 from a power unit to the capacitor, it was

found that the explosiorsprat valys, 4 of the capacitor body 1,ppensd buabelch amaunt of the driv n,

electrolyte, etc. was re uced to a degree‘of belc_hing in an extreme y small amount. I{Vw“és found that
Siica i an amount of 0.63 [0109] [oxample 521 Gther than Mg (e gaps Bt LAsE 5
hydroxyphenyl)gyclghexane.as anabsotbeniamountof, .+ ¢ whe ariving

electrolyte, etc. was reduced to a degree of belching in
5 an extremely small amount. IT was found that the belch at

this Time was reduced from that 1n the case of Fi

ar amount

o
!
}.ml .
=

the cap ¢ only with porous calcium silica

)
il

10 [Example
Other than filling the cap 6 wilth porous magnesium
aluminometasilicate as an absorbent in an amount of (.84g

an¢ aluminum sulfate«l6H,0 as a substance impregnated

with water in an amount of 0.36g, so that their volume
13 ratlio became 8:Z, a2 capacitor was produced in the sams

and 2A was applied from a power unit to the capacitor, it

was found
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0.90g and magnesium sulfahee7H.20 as a substance impregnate with water in an amount of 0.51g, so
that their volume ratio became 8:2, a capacitor was pggoduced in the same way as in the example 31.
When an excess 10 voltage of 600V and 21 was applied from a power7 the capacitor, it was found that
the explosion-proof valve 4 of the capacitor body | opened but a ‘belch amount of the driv ng
electrolyte, etc yasreeddo adegree of belching in an extremely small amount. it was found 15 that the
belch at this time was reduced from that in the case of filling the. cap 6 oith ,1,1-bi,(4-

hydroxyphenyl)cyclohexane in anameunt;of 1., [0193L[Example 3 zq)(gtpg{yaﬁfdm%yeagap 6 with
porous calcium silicate as an absorbent in an amount of 0.200 and potassium alum-12H20 as a

substance impregnated-with yater in.an amount of.9.519; §g thattheir volume ratio became 8:2, a
capacitor was produced in the same way as 25 in the example 31. When an excess voltage of 600V

and 21 47 sulfate«bH;0 as a substance impregnated with water in an

5 amount of 0.63g, so that their volume ratlic became 8:2, a
capacitor was produced 1in the same wav as in the exampie
31, When an excess voltage of 600V and 22 was applied
from a power unit to the capaciter, it was found that the

explosion-proocf valve 4 of the capacitor body 1 opened

10 but a belch amount of the driving electrolvise, eto. was
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reduced from that in the case of £illing the cap 6 only

with porous alumina 1in an amcunt of 1.432g.
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[Examples 36]

Other than fiiling the cap 6 with porous magnesium
0¥lde as an absorbent 1rn an amcunt of 0.54g and manganese

sulifate«3E,0 as a substance ilmpregnated with water in an

20 amount of 0.9%%Z¢, so that their volume ratioc became

<0
[
a3l

capaclitor was produced in the same way as in the example
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was applied from a power unit to the capacito, it was found that t' e explosion-proof valve 4 of the
capacitor body 1 opened but a belch amount of the d '[ying electrolyte, etc. was reduced to a degree of
belching in 5 an extremely small amount. It was found that the belch at this time was reduced from that
in the case of filling the cap 6 only with porous calcium silicate in an amount of 0.2.5¢g. [0104]
10[Example 34}, . ;.. Qetge%pag fgl(ien%%wg cap 6 with porous magnesium aluminometasilicate as an
absorbent in an amount of 0.84g an

g

“aluminum sulfate-T6H20 as a substance impregnated -vbrth
water in an amunt of 0.36g, so that their volume 15 ratio became 8:2, a capacitor was produced in
the same way ag&l%utﬁé examp é 31, When éir&fl BXcEsE Vo mbénof%bo and ?%mWag Applied from a
power unit to the capacitor, it was found. tha,the explosion-proof yalve 4 of the capacitor body 1
opened but a belco d’rﬁo‘uﬁtrgﬁhé‘d‘?i\”/in”‘gﬁo” gl”ect’rgli/?e,oeic.*vﬁaflsf fetiuced 1o a Hegre® of belching in an
extremely small amount, It was found that IftnheOQ(jawI(gg at ti is time was reduced from that in the case of
filing the cap 6 onlypdrous magnesium -lum onietasilicate in &R amount o="1.63§.10105] 48
[Example 355] -~ Other than filling the cap 6 with porous alumina as an absorbent in an amount of
1.149 and nickel sulfate.6H20 as a substance impregnated with water in an amount of 0.63g, so that

their volume ratLofk%Q%:gmae g%, a capacitor was produced in the same way as in the example
[ damplie o

Other than f£illing the cap € with porous magnesium

sillcate as an absorbent in an amount of 0.9%Cg and

1) sulfates7H:0 as a substance impregnated with

10 water in an amount of 0.61lg, so that their volume ratio
became B:Z, a capacitor was produced in the same way as
in the example 31. When an excess voltage of 600V and 2R
was applied from = powsr unit To the capacitor, 1t was

found that the explosion-proof valve ¢ of the capacitor

15 bedy 1 opened but a belch amount of the driving

an extremely small amount. It was found that the belch at

20 amount of 1.l1lZg.
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31. When an excess voltage of 600V and 2A was applied from a power unit to the capacitor, it was
found that the explosion-proof valve 4 ofcapacitor bogly | opened 10 but a belch amount of the driving
electrolyte, etc. was reduced to a degree of belching in an extremely small amount. It was found that
the belch at this time was reduced from that in the case of f, the cap 6 enly with porous alumina in an
amount of 1.43¢, 150106 1JFxample. 361, - o Offer tha filing the,cap.6 with porous magnesium
oxide as an absorbent in an amount of 0.54g and manganese sufate.51:20"as a substance
impregnated with water in.an 20amopnt 0f.0,92g,.so hat shell yolume ratio became 8:2, a capacitor
was produced in the same way as in the example 31. Wher an excess voltage of 80017 and 2A was
applied from a power unit ta the capacitoy, if was found that the explosion:zproof valve 4 of the
capacitor body%qc\;\g%ned guﬂa% bélc%%a'moo&ur%f 'o?gtﬁe %%Vi%quelggt%g/f}ef efc. w%% %fgarré%uéé‘d to a
degree of belching i extremely small amount. It was found that the belch at this time was
reducecm that ir? fhe%égs%*é‘?wn%%%e%aﬁeg%ﬁIy”lv%ifﬁ péfouégmaﬁﬁggiufn“Siideliﬁ afamount of 0.674.

5 found that the explosion-proof valve 4 of the capacitor
body 1 opened but a belch amount of the driving
electrolivte, etc. was reduced to a degree of belching in
an extremely small amcunt. It was found that the belch
this time was reduced from that in the case of filling

10 the cap 6 only with porous aluminum silicats in an amount

[

XPLANATION OF REFERENCE NUMBERS

[0109]
15 1... aluminum electrolytic capacitor body
2. metal cass
Z&... Top panel portion
4... explosion-proof valve
&, cap
20 ©a... top panel portion (bottom portion)
7 small opening
8... permeable fiber material

o
.

absorbent, leakage prevention material



5[0107] Example 37] Other than filling the cap, %with porous magnesium silicate as an absorbent
in an amount of 0.90g and ion(ll) sulf-m 7H20 as a substance impregnated with 10 water in an amount
of 0.6lg, so that their volume ratio became 8:2, a capacitor was produced in the same way as in the
example 31. When an excess voltage of 600V and.22was applied from - power unit to the capacitor, it
was found that the explosion-proof: valve 4 of the capacitor 15 body 1 opened but a belch amount of
the dr-v electrolyte, etc. was reduced to a degree of belching in an extremely small amount. It was
found that the belch at this time was reduced ...ram that in the case of filling the cap 6 on.Ly with
porous magnesiumysiliegte in an 20 amount of 1.12g. [0108] [Example Other than filling the cap 6
with porous aluminum cate as an absorbent in an amount of 1.n g and 25 ion (lll] sulfate'’nH20 as a
substance impregnated & walesibananednt of0:3h0, so=thatheit velummgdatiedecame 8:2, a
capacitor was produced - same way as in the example 31. When an excess voltage of 600V and 2A
was applied fsom gopoweEdAl 6 Capatiton,ihwasl = faund that the exXdplosianspredf valve 4 of the
capacitor body | opened but a belch amount of the driving electrolyte, etc. was reduced to a degree of
belchinc in an extedmetysmatiamouat. dtwasfound that #ie bélehtatcthis-imecapgaedaced from that
in the case of filling

comprising a capacitor element impregnated with a driving
electrolyte, a metal case having a cylindrical shape with
a_bottom for housing the capacitor element, and a pair of
10 leads coming out from the capacitor element, wherein
the absorbent reduces a belch amount of a driving
electrolyte by forming a molecular compound with the
driving electrolyte; wherein the absocrbent is a porous
magnesium aluminometasilicate.
15 {Claim 2]
A leskage prevention material for a metal
electrolytic capacitor, for absorbing a driving

electrolyte in the case of an electric abnormality of the



10 the cap 6 only with porous aluminum silH ate in an amount of 1.32g. EXPLANATION OF
REFERENCE NUMBERS [0109] 15. aluminum electf%:?lytic capacitor body 2.., metal case top
panel portion 4... explosion-proof valve cap 206a... to panel portion (bottom portion) small opening 8...
permeable fiber materi'ill : i\gs%rb t, leakage aprevention material 51 CLA'{!‘;\LACS]_ égl:aim 1] An absorbent

for a metal electrorTy & caSau orl,AO ytic capacitor comprising a cap
element impregnated with a driving electrolyte, a metal
case having a cylindrical shape with a bottom for housing
the capacitor element, and a pair of leads coming out

5 from the capacitor element, wherein

the leakage preventicon material 1s composed of the
absorbent as set forth in c¢laim 1 and a substance
impregnated with water.
[Claim 3]

10 The leakage prevention material for a metal
electrolytic capacitor as set forth in claim 2, wherein
the substance impregnated with water i1s a water molecular
compound.

[Claim 4]

15 A metal electrolytic capacitor, comprising a
caﬁacitor element impregnated with a driving electrolyte,
a metal case having.a cylindrical shape with a bottom for
houging the capacitor element, and a pair of leads coming
out from the capacitor element: wherein an explosion-

20 proof valve is formed on a top panel portion of the metal
case, and the explosion prevention vale opens in the case
of an electricity abnormelity to belch a driving
electrolyte, and

an absorbent for absgorbing the driving electrolyte

25 1s provided above the explosion-proof valve; wherein the



5 for absorbing a driving electrolyte in the case of el%ctric abnormality of the metal electrolytic
capacitor comprising a capacitor element impregnate& with a driving electrolyte, a metal case having a
cylindrical shape with a bottom for housing the capacitor element, and a pair of 10 leads coming out
from the capacitor.element, wherein_ . _the agég@&q}rgeg%%mggwqg%g‘a driving electrolyte
by forming a molécular compoun with the drivi g electrolyte; wherein the absorbent is a porous
magnesium aluminometasilicate. 15[Claim 2] A leakage prevention material for a metal electrolytic
capacitor, for absorbing a driving electrolyte in the case of an electric abnormality of the 52 metal
electrolytic capacitor comprising a capacitor element impregnated with a driving electrolyte, a metal
case having a cylindrical shape with a bottom for housing the capacitor element, and a pair of leads
coming out 5 from the capacitor element, wherein the leakage prevention material is composed of
the absorbent as set forth in claim 1 and a substance impregnated with water. [Claim 3] 10The
leakage prevention material for a metal electrolytic capacitor as set forth in claim 2, wherein the
substance impregnated with water is a water molecular compound. [Claim 4]



15A metal electrolytic capacitor, comprising a capacigg)r element impregnated with a driving electrolyte,
a metal case having a cylindrical shape with a bottom for housing the capacitor element, and a pair of
leads coming out from the capacitor element: wherein an explosion- 20 proof valve is formed on a top
panel portion of t?%hﬂ%gl case, and the explosion prevention vale opens in the case of an electricity
abnormality to belch a driving electrolyte, and an absorbent for absorbing the driving electrolyte

25 is provided above the-explasionipropf valve; wherein #he 1523 ahsasbentis,a ROfRUS magnesium
aluminometasilicate. 53 [Claim 5] The metal electrolytic capacitor as set forth in claim 4, wherein

the absorbent is proyided insige a-Gasing attashedrabave the-explosion-preafaalve. 5[Claim 6]
The metal electrolytic capacitor as set forth in claim 5, wherein a small opening for reducing an internal
pressure rise assggiated vwitht:belebokadiying.elesirolyieisfopned brvheveasing. 10[Claim 7]
5 [Claim 6]
The metal electrolytic capacitor as set forth in
claim 5, wherein a small opening for reducing an internal
pressure rise associated with belch of a driving
electrolyte iz formed on the casing.
10 [Claim 71
The metal electrolytic capacitor as set forth in
claim 4, wherein a substance impregnated with water is
furthermore provided above the explosion-proof valve.
[Claim 8]
15 The metal electrolytic capacitor as set forth in
claim 7, wherein the absorbent and substance impregnated
with water are provided inside a casing attached above
the explosion-proof valve.
fClaim 9]
20 The metal electrolytic capacitor as set forth in

claim 8, wherein a small opening for reducing an



The metal electrolytic capacitor as set forth in claim 4, Wherein a substance impregnated with water is
furthermore provided above the explosion-proof valve. [Claim 8] 15The metal electrolytic capacitor as
set forth in claim 7, wherein the absorbent and substance impregnated with water are provided inside

a casing attac“%ﬁ@é’ﬁé‘ﬂ%@@é@%@'&@&é value, [Claims9],20Thednetal sledirelytic capacitor as set

forth in claim 8, wherein a small opening for reducing an 54 internal pressure rise associated with
belch of a drivinge@gquyi%@fqp%ggg@e&a%’% [daimmd O] The metal electrolytic capacitor
as set forth in 5 claim 7, wherein the absorbent is the absorbent as set forth in claim 1. [Claim 11]
The metal electrojyti;eapacitor as set forth in claim 7, wherein the substance impregnated with water
is 10 a water molecular compound.

The metal electrolytic capacitor as set forth in

claim 7, wherein the absorbent is the abgorbent as set

o

forth in claim 1.
[Claim 11]

The metal electrolytic capacitor as set forth in
claim 7, wherein the substance impregnated with water Is

10 a water molecular compound.



