1 DESCRIPTION METAL ELECTROLYTIC CAPACITOR, AND ABSORBENT AND LEAKAGE
PREVENTION MATERIAL FOR METAL ELECTROLY'{IC 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 internal pﬂggg%g?gi]‘s%ghe 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 electrolytic capacitor which can prevent explosion when a driving electrolyte

evaporates 1o raisg.hg intemalpiessyre of 20, metalmade plegyoic capagio i A aborml

case. BACKGOUND A
PREVENTICN MATERIAL FOR METAL ELECTROLYTIC CAPACTTOR

TECHNICAIL FIELD
0001
The present invention relates to a metal-made
electroliytic 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 internal pressure rise.
The present invention also relates to an absorbent and
leakage prevention material for a driving electrclyte of
15 a metal-made electrolytic capacitor used for electronic
devices, etc. and particularly relates to an absorbent
and leakage prevention material for an electrolytic
capacitor which can prevent explosion when a driving
electrolyte evaporates to ralse the internal pressure of

20 a metal-made electrolytic capacitor in an abnormal case.

BACKGOUND ART
[0002]
In an aluminum electrolytic capacitor, when an

25 excess voltage or reverse voltage is applied or when an



[0002] In an aluminum electrolytic capacitor, when an 25 excess voltage or reverse voltage is applied
or when an 2 excess current flows due to longevity oré‘ailures, etc., an organic solvent composing a
driving electrolyte impregnated in a capacitor element evaporates or the electrolyte is pyrolyzed
(thermally decomposed) to 5 generate a vapor due to a temperature rise, or the electrolyte is
decomposed by an electrachemical reaction éqége@%rai%g hé(dro%en as.or Xaporscon%equently, an
internal pressure rises inside a metal case made by alumir%rﬁr.lf [OS%SF AT thig pgin%,'v(/hen there
is no way out for_the _ g{ﬁign ggﬂp&otn IS P(%%ygggrﬁg aafreggg ‘;g%t %hgllrétgjérﬁfl jlz)é%%surg of the metal
case surpasses a seailgg orce of the metal case. refore, In a conventional 15 aluminum
electrolytic capaciy rrga[regp%ﬂ%-pgocz:favgjgvc%f@é@ed YN Borion s NOImally provided on a top
panel of its metal case. [0 04] AS explained above, when the internal pressures of

electrolyte is pyrolyzed (thermally decomposed) to

wn

generate a vapor due to a femperature 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
aluminumnm.

10 [0003]

At this point, when there i1s no way out for the
gases, an explosion is caused as a result that the
internal pressure of the metal case surpasses a sealing
force of the metal case. Therefore, in a conventional

15 aluminum electrolytic capacitor, an explosicon-proof valve
formed by a thin portion is normally provided on a top
panel of its metal case.

[0004]

Az explained above, when the internal pressures of

20 the metal case rises abnormally, the explosion-proof

valve copens and a gas of an organic scolvent and a

hydrogen gas composing the driving electrolyte in the
metal case explained above flow out, so that it safely
results in & failure without an explosion of the

25 electrolytic capacitoer.



20 the metal case rises abnormally, the explosion-proof valve opens and a gas of 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. 3 [0005]
According to the configuration above, however, there is a disadvantage that the driving electrolyte
flows to the outsi%% Bgﬁi adheres to the substrate, on 5 which the electrolytic capacitor is set, and other
electronic devices, and short-circuiting, tracking and other electric abnormalities are caused. Also, a

vapor and a foreign odo gf t(gle- lrivingﬁglet rglyt%b%lfhhngaf{%rg&hg e?Iosi%nCSBro&f%/alve may
possibly give the user 1 a Talse idda that Tt is due to some ignltlon.]fﬁ (fG] As &'countermeasure
of the above dis gvantagte, an Slfggg%lc capacitor agta heq &Aﬁh an extelngclzbclg: ca has been

proposed (refer t0 ﬁf%epa ent'dscument Fi\ %, E “an é‘u?mnumvellél&rﬁytlc capa t%‘? having an

absorbent, which has a @rog%%z of absorbing a driving electrolyte and breathabilily, finished with aame

e a dant treatmeLth,Of)”rovidCé ovctif‘JaFnSé‘)%lﬁosion-proofe Vaive of the Sledtt I%E Cap4citdr has been

proposed (rgfer &%I%h&ZQE gateni ggggmfnl g)c Fuargthﬁermgrev, an alumtinum eéect%ytic capacitor having
a granular gelator ‘having a behavior of G/rhlng t%epd‘rﬁﬁﬁé)életﬁoﬁ/?e rnt5n§ I 8 ided above an
exmogon1HOOfg?@%@&%@ﬁ?ﬂﬁggggggq(gﬁgtgﬁgggggggégﬁggﬁg}B%Iacking and

other electric abnormalities are caused. Alsc, a vapor

and a foreign odor of the driving electrolyte belching

from the explesion-proof valve may possibly give the user

10 a false idea that it i1s due to some ignition.

[0006]

As a countermeasure oI the above disadvantage, an
electrolytic capacitor attached with an extensible cap
has been proposed (refer to the patent document 1). Alsc,

15  an aluminum electrolytic capacitor having an absorbent,
which has a property of abscorbing a driving electrolyte
and breathabilily, finished with a flame-retardant
treatment, provided above an explosion-proof valve of the
electrolytic capacitor has been propesed (refer to ths

20 patent document 2). Furthermore, an aluminum electrolytic
capacitor having a granular gelator having a behavior of
turning the driving electrolyte into gel provided above
an explosion-proof valve has been proposed (refer to the
patent document 3).

25



4 PRIOR ART REFERENCE PATENT DOCUMENTS [0007] [Patent Document 1] The Japanese
Patent Publication 5(Bekaa.) No. 2006-286969 [Patent Document 2] The Japanese Patent Publication
(Kokai) No. H06-89835 [Patent Document 3] The Japa‘dhese Patent Publication (Kokai) No. 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
because it is simply provided with an exteﬁ&B%Rcpr% &%@%@%E&ace for absorbing a vapor of a
driving electrolyt rogen gas and it cannot accommodate a sufficient amount of gas and the
internal pressuregl}%&q{r%%ga%%ﬁges to result in damages in some cases, and the driving
electrolyte return {)t{? a7quuid (devolatilized) after cooling, therefore, there is a possibility of leaking.
[0009] Also, an a sofbent of a driving electrolyte in an

[Patent Document 11 The Japanese Patent Publication
5 (Kokail) Ne. 2006~-28696¢
[Patent Document 2] The Japanese Patent Publication
(Kekai) No. HO6-89835
[Patent Doccument 3] The Japanese Patent Publication
{Kokai) No. H0O5-1328%
10
SUMMARY OF THE INVENTION
OBJECT TO BE ARCHIEVED BY THE INVENTICN
[0008]
However, the electrolytic capacitor described in
15 the patent document 1 has a disadvantage because it is
gimply provided with an extensible cap to provide a space
for absorbing a vapor of a driving electrolyte or a
nydrogen gas and it cannot accommodate a sufficient
amount of gas and the internal pressure inside the cap
20  rises to result in damages in some cases, and the driving
electreolyte returns to a iiquid (devolatilized) after
cooling, therefore, there is a possibility of leaking.
[0009]
Alsc, an abscrbent of a driving electrolyte in an

25 electrolytic capacitor described in the patent documents



5 2 and 3 is to immobilize a vapor of the driving electrolyte by absorbing or gelating. However, the
absorbing speed or gelating speed of a vapor is not sqoﬁiciently 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 abovg, an &OBOb#%cttog tge r%sleﬂ invention is to %rgwcdg a Ewe.tal.electrolytlc capacitor,

which can widely reduce a Teakage 0 a rving eleact%?ﬁg, etC. by qﬁic @l%a’s%?bing and immobilizing

belching vapor, e% C%'g_ﬂho:—\1 drivin% elecérgg/te when an ex%lg%iol[llgjrogf valve gperﬁa&gs. 15[0011]

Another object of the préjs‘é%¥?nve%ti8n is Fobﬁ%%id)eraﬁ aBSorbent and "a“iefgéakdge prevention material

for a metal electg%lgtéc %%pamtor, which canevxlggly reduce a eal%agae %f a driving electrolyte, etc. by 20

quickly absorbing and |mnl}18bifi?i%8 e?c%iﬁg vapor, Lté ot e 8rivmg & ccfrrol)?‘t witen an
explosion-proof valye .o(perate§. MEANS FOR ACHIEVING THE OBJECT 6 . As a countermeasure
to the above disadvantage, there i rovided an absSTBentior athetat & etBRigs < mes

5 too late in some cases depending on an amount of belching
gas. Alsc, there 1s a probklem that it is not suitable to
absorbing a hydrogen gas, etc.

60101

In consideration of the matters mentioned above, an

10 object of the present invention is to provide a metal
electrolytic capacitor, which can widely reduce a leakage
of a driving electrolyte, etc. by guickly absorbing and
immobilizing belching vapor, etc. of the driving
electrolyte when an explosion-procf valve operates.

15 [0011]

Another object of the present invention is to
provide an absorbent and a leakage prevention material
for a metal electrolytic capacitor, which can widely
reduce a leakage of a driving electrolyvte, etc. by

20 quickly absocrbing and immobilizing belching vapor, etc.
cf the driving electrolyte when an explosion-proof valve

operates.

MEANS FOR ACHIEVING THE OBJECT

25 [001z2]



capacitor, for absorbing a driving electrolyte in the case of electric abnormality of the 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 capacit%r 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 con}{)ound with the driving electrolyte Invention 1). [?0013 In a metal
electrolytic capacitor, wheh &n 6XE8E3Tage BrTebSrse Voltage 1§ aéﬁil APSARREA 2h excess 15
current flows due to longevity or failéjres, etc., an organic solvent composing a driving electrolyte
impregnated in a B&PAGItOr e};)et?ﬁéfﬁt e%?ap%?at%gso%ﬁg%*fecﬁgﬁté idGyrolyzed (et mally Hecomposed)
to generate a vapor due to a temperature rise, or the 20 electrolyte is decomposed by an
electrochemical rE&&ion 16 generate B RYdrog8A qasTrvapbl ArdwheR ahHRtetRalPressure rises
inside a metal case thereby, an explosion-proof valve provided on a top panel portion of the metal
case operates afid &laffe SMOGRESFAMiRG Blettrbiyie 25 andta ir§é Anfolit 'of gagés Such as
hydrogen, belch from the explosion-proof valve. However, according to the invention above (Invention
1), an absorbentToHAS B Mttt compbunidl WitF e HRving eféttiotyte BRtSE Fedction of forming the
molecular compound is quick, so that the vapor of the driving electrolyte can be immobilized quickly.
Accordingly, by froviding e SosorbEftabdve theeXfidsionprodtaaledprovitiét cHithe®dp panel
portion of the metal case, the driving electrolyte, etc. can be quickly absorbed and held by the 10
absorbent, and aii'8affloth-dfthe vaporited dfivitgreleEfolyteto e daiside can BRSHAtely reduced.
[0014] In the invention above (Invention 1), preferably, the absorbent is an organic-type,
inorganic-type, Gt4h 5 Bigani€and fiittanic o Ssite-typendtBRal (FRentibA 2) P&k UIarly

preferably, the absorbent is an inorganic porous material (Invention 3).
wherein the abscrbent reduces belch amount of a driving

10  electrolyte, etc. by forming a molecular compound with
the driving electrolyte {(Invention 1).
[0013]

In a metal electrcolytic capacitcr, when an excess

voltage or reverse voltage is applied or when an excess

15  current flows due to longevity or failures, etc., an
crganic scolvent composing a driving electrolyte
impregnated in a capacitor element evaporates or the
electrolyte is pyrolyzed (thermally decomposed) tc
generate a vapor due to a temperature rise, or the

20  electrolyte is decomposed by an electrochemical reaction
to generate a hydrogen 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
case operates and a large amount of driving electrolyte

25 and a large amcunt of gases, such as hydrogen, belch from



[0015] Also, according to the present invention, there is 20 provided a leakage prevention
material for a electrolytic capacitor, for absorbing a dri¥ing electrolyte in the case of an electric
abnormality of the metal electrolytic capacitor comprising a capacitor element impregnated with a
driving electrolyte, a metal 25 case having a cylindrical shape with a bottom for housing 8 the
capacitor element, and a pair of leads coglgrgblout frolgw thevcapacnor elgglent; whert%w)n the leakage

prevention material is C ggsle%Gﬁﬁgoa sorbent 'expﬁel"lgr'i:"ede abovaecﬁr?venjt%ﬁstloto “and a substance

5 impregnated vmit{@vv%/%@{ Cglnvegggfré 4)(.%016 . _Ac Ord!{}%; to the inven,tiq?o%bove (Invention 4), the

leakage prevention material is compose of the'absorbént acc%Pd?ﬁé: }?63 the invefitioris above

(Inventions 1 to %)Q%gq 19a@s%%%tanﬁ%gnere@@a£ed with water, and a ’{?9‘2!“ of foréging a molecular
compound by the absorent is quick. S6 that a vapor of a driviing lectroiyte €&t ba absdrbed and held
quickly. FurtherrgoreCE althoug%afn evaPoratggl driving electrolyte becomes 150C or higher, because a

15 substance impregnated with water is. containdd togathiet withthe Abadrseht ¥he stmbstahce

impregnated with water draws a vaporization heat from the driving 7elgctrol te so that it is possible to

lower the temperatire 6f the balched substinces-and devolafize thém: THeFets? a 20 volume of the

belched substangl?m %rgguiqtz%egw be reduced. Accordi %% tiy providng the leakage prevention material
above the explodioh-proof Gaive pravided on‘the 107 pARelof the nigtal case! the-tfiving electrolyte

can be quickly abgorbeg and hgld l:()éy tr’ﬁg absorbent and an overflow of the _
apsorbent above the explosicn-prcoci valve providsed on the

top panel portion cof the metal case, the driving
electrolyte, etc., can be quickly absorbed and held by the
10 absorbent, and an ocutflow c¢f the evaporated driving
electrolyte to the outside can be widely reduced.
[0014]
In the inventicn above (Invention 1), preferably,
the absorbent is an organic-type, inorganic-type, or an
15 organic and inorganic composite-type material {(Invention
2). Particularly preferably, the absorbent is an
inorganic porous material (Invention 3).
[0015]
Also, according to the present inventicn, there is
20 provided a leakage prevention material for a metal
electrolytic capacitor, for absorbing a driving
electrolyte in the case of an electric abnormality of the
metal electrolytic capacitor comprising a capacitor
element impregnated with a driving electrolyte, a metal

26 case having a cylindrical shape with a bottom for housing



25 evaporated driving electrolyte to the outside can be 9 reduced widely. [00171 In the invention
above (Invention 4), preferably, the substance impregnated with water is a water molecular 5
compound (Invention 5). According to the invention (Irivention 5), 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 belch&§ font e capacitor By drawigthé vaparizaton RestswilPvhtsr, ie-belched
substance amount can be reduced. [0018] Furthermore, according to the present invention, 15 there is
provided a metal-ig€troffic CABAGHIrOCorRpRYIRG & cARKLHER Blerhént ifpregHated with a driving
electrolyte, a metal case having a cylindrical shape with a bottom for housing the capacitor element,
and a pair of leali$ &g Bt FBhFthetapaditsrBIBMRRHE WHereltfaF 20 8xpiesion-proof valve is

formed on a top panel portion of the metal case, and the explosion prevention vale opens
explained above {Inventions 1 to 3) and a substance

5 impregnated with water (Inventicn 4).
[0016]

According to the invention above (Invention 4), the
leakage prevention material is composed of the absorbent
according to the inventions above {Inventions 1 to 3) and

10 a substance impregnated with water, and a reaction of
forming & molecular compound by the absorbent is quick,
so that a vapor of a driving electrolyte can be absorbed
and held guickly. Furthermore, although an evaporated
driving electrolyte becomes 150°C or higher, because a

15  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 possible to lower the temperature of the
belched substances and develatilize them. Thereby, a

20 volume cof the belched substance amount can be reduced.
Accordingly, by providing the leakage prevention material
above the explosion-proof valve provided on the top panel
of the metal case, the driving electrolyte can be guickly
absorbed and held by the absorbent and an overflow of the

25 evaporated driving electrolyte to the outside can be



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-groof 25valve (Invention 6). 10 [0019]
According to the invention above (Invention 6), since an absorbent capable of absorbing a driving
electrolyte, etc. is placed above the explosion-proof valve provided on the top panel portion of the
metal case, it is absorbed and held quickly by the absorbent and an overflow of the evaporated driving
electrolyte to the GUtSidE Taf5e tettuced widely. [0020] 10In the invention above (Invention 6),
preferably, the absorbent is provided inside a casing attached above the explosion-proof valve
(Invention 7). Acé@n%lﬁ?q to the invention (Invention 7), as a result that gases, such as a vapor of the
driving electrolyte and a hydrogen gas, belched from the explosion-proof valve are contained in the
casing, an overflow of thé'evapBratBd HrivirityeldErdI§te fortie butsite €an Befafhsahee reduced.
[0021] In the invention above (Invention 7), preferably, a 20 small opening for reducing an internal
pressure rise assotfatddwitiF Béleh SharGiviad efbctibite "t 55 formed OA HeE caSihg (ivention 8).

[0022]
5 compound {Invention 5). According to the invention

{Invention 5), 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 water, the belched
substance amount can be reduced.

[0018]
Furthermore, according to the present invention,

15 there is provided a metal electrolytic capacitor,
comprising a capaciter element impregnated with a driving
electrolyte, a metal case having a cvlindrical shape with
a bottom for housing the capacitor element, and a pair of
leads coming out from the capacitor element: wherein an

20 explosion-proof valve is formed on a top panel porticn 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 valve (Invention é).



According to the invention above (Invention 8), 25 when gases, such as a vapor of the driving
electrolyte 11 and hydrogen belched from the explosion-proof valve, are contained in the casing, they
are exhausted by bits from the small opening(s) whenl&n internal pressure in the casing excesses a
predetermined pressure, therefore, 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[ @P, ﬁ?éferably, 10 the absorbent is the absorbent according to the inventions above
(Inventions 1 to 3) (Invention 9). According to the invention (Invention 9), because a reaction of
forming a molecular conﬁﬁﬁﬁfﬂ%ﬁﬁtﬁ@d%ﬁﬁg Bletdrolytets ghieksit ispossinle 38 ifimobilize a 15
vapor of the driving electrolyte quickly and suppress an outflow to the outside suitably. [0024] In
the invention ab&vé'ARvERtiGI 6 Préfetaliyra SliBstahce mfiprethateFwith Watefis furthermore
provided 20 above the explosion-proof valve (Invention 10). According to the invention (Invention 10),

since the absorbeht 8f #heldiiing elfectrolte PéR SR plaEEY SbSViE R ExRGsieR-préstValve provided

on the top panel of the metal case, they can be absorbed and held quickly by the absorbent.
Furthermoré, alti8ugit aR evaperste@driviy top panel portion of the metal case,

it 1s absorbed and held quickliy by the absorbent and an
overflow of the evaporated driving electrclyte to the
outside can be reduced widely.

[0020]

10 In the inventiocon above (Invention @), preferably,
the absorbent is provided inside a casing attached above
the explosion-preof valve (Invention 7). According to the
invention (Invention 7), as a result that gases, such as
a vapcr of the driving electrolyte and a hydrogen gas,

15 Dbelched from the explosion-proof valve are contained in
the casing, an overflow of the evaporated driving
electrolyte to the ocutside can be furthermore reduced.
(060213

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

20 small cpening for reducing an internal pressure rise
associated with belch of a driving electrolyte, etc. is
formed on the casing (Invention §8).

(0022]
According to the invention above (Inventicn 8),

25 when gases, such as a vapor of the driving electrolyte



12 electrolyte becomes 150C 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 5 is possible to lower the té}nperature of the belched substances and
devolatilize them. Thereby, a volume of the belched substance amount can be reduced. In this way,
according to the invention (Invention 10), an overflow amount of an evaporated driving electrolyte to
the 10 outside ciR ‘e FEAGEEE Widdly 00251 =™ it fie fMvEnt-above ARvertion f0), preterably, the
absorbent and substance impregnated with water are provided inside a casing attached above the
explosion- 15 prodfvAvE FmveRtct 11530026 hREcHIMg B TRE Hvehtion dbové (ivfition 11),
gases, such as a vapor of the driving electrolyte and hydrogen belched from the explosion-proof valve,
are 20 contained i the Casing 2 dévolaf et afiving efidctioly B8 SPHstlthatd Gaporization
heat is drawn by water of the substance impregnated with water is contained in the casing,
consequently, afi Bveidw 8FheSdivify BlettiohRe T tHe odtsia cante RitHetioré 25 educed. 13

5 1is possible to prevent damages caused by an excessive
pressure in the casing and to prevent the casing from
coming off from the metal case.

(00237
In the invention above (Invention 6), preferably,

10 the absorbent is the absorbent according to the
inventions above (Inventions 1 to 3} (Invention 9).
According to the invention {(Invention 9), because a
reacticon of forming a molecular compound with the driving
electrolyte 1s guick, it is possible to immobilize a

15  vapor of the driving electrelyte guickly and suppress an
cutflow to the outside suitably.

(0024}
In the 1invention above {(Invention &), preferably, a
substance impregnated with water is furthermore providead

20 above the explosion-proof wvalve (Invention 10). According
Lo the invention (Invention 10), since the absorbent of
the driving electrolyte, etc. 1s placed above the
explosion-proof valve provided on the top panel of the

metal case, they can be absorbed and held quickly by the

o
(61

absorbent. Furthermore, although an evaporated driving



[0027] In the above invention (Invention 11), preferably, a small opening for reducing an internal
pressure rise associated with belch of a driving electrolyte, etc. is 5 formed on the casing (Invention
11). [00281 According to the invention above (Invéftion 12), when gases, such as a vapor of the
driving electrolyte and hydrogen, belched from the explosion-proof valve are 10 contained in the
casing, they are exhausted from the small opening(s) if an internal pressure of the casing excesses a
predetermined pfasstiré thefetoRs 98 Ddssible fo prevehtdanages causad By anlexeassive pressure
in the casing and to prevent the casing from 15 coming off from the metal case. [00291 In the
invention above HRAVERESH TG préferabiy,tthe absofiseritas thecaisurbemeaccotding td the inventions
above (Inventions 1 to 3) (Invention 13). 20 According to the invention (Invention 13), a reaction of
forming a molec@af esRpotind With thelfriing elektiplae Isaduiek, therefore; avaporefthe driving

electrolyte can be immobilized quickly and an outflow to the outside can be suppressed suitably.
25[0030] 14[oogggorization neat from the driving electrolyte so that it

5 1s possikble 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,
according to the invention (Invention 10), an overflow
amount of an evaporated driving electrolyte to the

10 outside can be reduced widely.

[0025]

In the invention above (Invention 10), preferably,
the absorbent and substance impregnated with water are
provided inside & casing attached above the explosion-

15 proof valve (Invention 11).

[002¢]

According to the invention above (Invention 11},
gases, such as a vapor of the driving electrolyte and
hydrogen belched from the explosion-proof valve, are

20 contained in the casing, and a devolatilized driving
electrolyte as a result that a vaporization heat is drawn
by water of the substance impregnated with water is
contained in the casing, conseguently, an overflow of the
driving electrolyte to the outside can be furthermore

reduced.

]
o



In the invention above (Invention 10), preferably, the substance impregnated with water is a water
molecular compound (Invention 14). According to the invention 5(invention 14), by using a water
molecular compound, such as hydrates, as the substdfice impregnated with water, water can be
placed as a 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.[BEFECTS OF THE INVENTION [00311 According to the absorbent for a metal
electrolytic 15 capacitor of the present invention, the absorbent forms a molecular compound with a
driving electrolyte, and & fedetien P fortning 1165 micleculansempoand islso ghickithagd vapor of the
driving electrolyte can be immobilized quickly. Therefore, by providing this 20 absorbent, for example,
above an explosiorfipradf vaha provideeror adup pafiebof & mMetallcabepaakivingeeledtrelyte, etc. can
be quickly absorbed and held by the absorbent, so that an overflow of the evaporated driving
electrolyte to thet 6teideic& b Fédudedlwideht By 25 Usihgdhe sbsorahcedor & etalelectrolytic

capacitor 15 of the present invention, it is possible to obtain a metal electrolytic capacitor, which does
not contamihatefczrmed on the casing (Invention 11).

[0028)
According to the invention above (Invention 123,
when gases, such as a vapor of the driving electrolyte

and hydrogen, belched from the explosion-proof valve are

t=h

10 contained in the casing, they are exhausted from the
small opening(s) 1f an internal pressure of the casing
excesses a predetermined pressure, therefore, it is
pessible to prevent damages caused by an excessive
pressure in the casing and to prevent the casing from

15  coming off from the metal case.

(0029}

In the invention above (Invention 10), preferably,
the absorbent 1s the absorbent according to the
inventions above (Inventions 1 to 3) (Invention 13).

20  According to the invention (Invention 13), a reaction of
forming a molecular compound with the driving electrolyte
is guick, therefore, a vapor of the driving electrolyte
can be immobilized guickly and an outflow to the outside
can be suppressed suitably.

25 [00301



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 abbrbent, which forms a molecular compound with
a 10 driving electrolyte and reduces a belching amount of the driving electrolyte, etc., and a substance
impregnated with water; and the absorbent forms a molecular compound with the driving electrolyte
quickly, so that it[i%%%pslsible to quickly absorb and hold a vapor of the 15 driving electrolyte.
Furthermore, although an evaporated driving electrolyte becomes a temperature of 150C or higher,
since a substance imprefhatdtPwith WEREA iR hrovieed togetherivitAthe Bbsoent ahekemperature of
the belched substance can be lowered and it can be 20 devolat lized as a result of taking a
vaporization hedt#®nt H eddotaidBrdiiARg efsttioljie. @aRssquently, & vkimaof thebelched
substance can be reduced. In this way, an overflow amount of the driving electrolyte to the outside can
be reduced wideRPIaECaRding Y B pEcvAdingthe |@dlejedpredentior: iratdrial 26 hbove the explosion-
16 proof valve provided on the Lop panel portion of a metal case, a driving electrolyte, etc. can be
quickly absdrbed ahd $reld By tHe! absdrbert Bigusingahe absorbefitfor a metatelattrolyticadapacitor
of the present invention, a 5 metal electrolytic capacitor, which does not contaminate a circuit board
and is suitable t6'& VarieBRoR6lectie devicesiad aleetrohitrevicest edn betdbtained r[0033]
Furthermore, according to the metal electrolytic 10 capacitor of the present invention, because an
absorbent for absdfifg @edrivitig Blegfrolyte sets. is@kiahgediabiovesm explesibaprecfvalee provided
on a top panel of a metal case, even it an organic solvent composing the driving electrolyte is
evaporated or a #Wdfogeirdas £5drises by @nialectiierchensital reactivnito resultlire belehing, they can
be quickly absorbed and held by the absorbent and the evaporated driving electrolyte belching to the
outside can be réddced Widehg Furtheemofe the belched substances falls, so

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

EFFECTS CF THE INVENTION
[0031]
According to the absorbent for a metal electrolytic
15 capacitor of the present invention, the absorbent forms a
molecular compound with a driving electrolyte, and a
reaction of forming this molecular compound is so gquick
that a vapor of the driving electrelyte can be
immobilized guickly. Therefore, by providing this
20  absorbent, for example, above an explosion-proof valve
provided on a top panel of a metal case, a driving
electrolyte, etc. can be quickly absorbed and held by the
absorbent, so that an overflow of the evaporated driving
electrolyte to the outside can be reduced widely. By

26 using the absorbance for a metal electrolytic capacitor



although the evaporated driving electrolyte becomes a 20 temperature of 150C or higher, because a
substance impregnated with water is provided together with the absorbent, a vaporization heat is
drawn from the evaporated driving electrolyte and the }¥mperature of the belched substance falls to
result in devolatilization. 25 Consequently, a volume of the belched substances can be 17 reduced. A
metal electrolytic capacitor of the present invention as such does not contaminate a circuit board and
is suitably used for atviiiaty BF Bleetric dévices and Electnicdeiiddss BRIEFCDESCRIPTION OF
DRAWINGS [0034] [FIG. l] FIG. | is a partially notched perspective view showing a metal electrolytic
capacitor accordifi-fotaf 10EmBadifent of BRCpiesEnt értiord ofRIGN 21 FIS I v fonigitudinal
sectional, view showing the metal electrolytic capacitor according to the same embodiment. [FIG. 3]
FIG. 3 is a plan ef sHowifg ¥ Afetalnths éleciblyticlcapaditor according to/thefsame @mbodiment.

MODE FOR CARRYING OUT THE INVENTION
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 compound with &

10 driving electrolyte and reduces a belching amount of the
driving electrolivte, etc., and a substance impragnated
with water; and the absorbent forms a molecular compound
with the driving electrolyte guickly, so that it is
possible to guickly absorb and hold a vapor of the

15 driving electrolyte. Furthermore, although an evaporated
driving electrolyte becomes a temperature of 150°C or
higher, since a substance impregnated with water is
provided together with the absorbent, the temperaturs of
the belched substance can be lowered and it can be

20 devolatilized as a result of taking a vaporization hea:z
from the evaporated driving electrolyte. Consequently, a
volume of 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

3]
o

the leakage prevention material to above the explosion-



[0035] [Absorbent for Metal Electrolytic Capacitor] 20An absorbent for a metal electrolytic capacitor of
the present invention forms a molecular compound with a driving electrolyte and hydrogen gas, etc.
Here, a molecular compound is a compound wherein tio or more kinds of compounds, each can
stably present alone, are 25 bonded by a relatively weak interaction represented by 18 hydrogen
bonding and a van der Waals force, etc. other than covelent bonding; and hydrates, solvates, adducts
and clathrates, e %#¢é ifduded rBuch phefecutardompoundsacanlbeformectbyed contast sdaction
between a compound forming a molecular compound and substances belched from an aluminum
electrolytic capaéifsiéand: tiserebytheshedchedbduistaneesccancbe tlansfprer lintoasatidressmpounds.
[0036] 10As a molecular compound as explained above, clathrates, wherein the belched substances
as guest compo@ids &elcbritaineldn e hostscompdund; miayobe mentionedpwhichfis obtained from
the contact reaction of a host compound and the belched substances, such as a 15 driving electrolyte,
from the capacitdeliady, e lectrolytic capacitor of the present invention, a
5 metal electrolytic capacitor, which does not contaminate
a circult board and is suitable to a variety of electric
devices and electronic devices, can be obtained.
[0033]
Furthermore, according to the metal electrolytic
10 capacitor of the present invention, because an absorbent
for absorbing a driving electrolyte, etc. is arranged
above an explosion=-proof valve provided on a top panel of
a metal case, even 1f an organic solvent compoesing the
driving electrolyte is evaporated or a hydrogen gas
15  arises by an electric chemical reaction to result in
belching, they can be quickly absorbed and held by the
absorbent and the evapcrated driving electrolyte belching
to the outside can be reduced widely. Furthermore,
aithough the evaporated driving electrolyte becomes a
20 temperature of 150°C or higher, because a substance
impregnated with water is provided together with the
absorbent, a vaporizatiocn heat is drawn from the
evaporated driving electrolyte and the temperature of the

belched substance falls to result in devolatilization.

26 Conseguently, a volume of the belched substances can be



[0037] Among molecular compounds, as a host compound to form a clathrate comprising belched
substances, such as a driving electrolyte, those composed of organic compounds, 20 inorganic
compounds and organic and inorganic composite compounds are known. As to organic compounds,
monomolecular-type, multimolecular-type and polymer-type hosts, etc. are known. [0038] 25As a
monomolecular-type host, cyclodextrins, crown 19 ethers, cryptands, cyclophanes, azacyclophanes,
calixarenes, cyclofii&rattylefieisdpheraras eyelic’ i/gopeptites; ete. piaythe nisrtionad. [0039]

As a multimolecular type host, ureas, thioureas, deoxycholic acids, cholic acids,
perhydro-triphenylefestfig-tRymdtiaes, dsias hiyis, spirobiffabreres, zyclophosphazenss,
monoalcohols, diols, hydroxybenzophenones, acetylene alcohols, phenols, 10 bisphenols, trisphenols,
tetrakisphenols, pBR/phenéls haphtholss Bisnbphttiols,adipleeny| afethansls rearbdeic acidsamides,
thioamides, hixanthenes, carbonic acids, imidazoles, and hydroguinones, etc. may be mentioned.
[0040] 15Furtherfites s atpolpirerd@E Rest; chitins, chitosans, polyethylene glycol armed polymers
having 1,1,2,2-tetrakisphenylethane as a core, polyethylene glycol armed polymers having a,a,al,a'-
tetrakispheryIxylene as a core, etc. may be mentioned. 20[0041]

BRIEF DESCRIPTION OF DRAWINGS

[0034]

[FIG. 1] FIG. I is a partially notched perspective view

showing & metal electrolytic capacitor according te an
10 embodiment of the present invention.

[FIG. 2] FIG. 2 is a longitudinal sectional view showing

the metal electrolytic capacitor according to the same

embodiment.

[FIG. 3] FIG. 3 is a plan view showing the metal

15 electrolytic capacitor according to the same embodiment.

MODE FOR CARRYING OUT THE INVENTION
[0035]
[Absorbent for Metal Electrolytic Capacitor]

20 An absorbent for a metal electrolytic capacitor of
the present invention forms a molecular compound with a
driving electrolyte and hydrogen gas, etc. Here, a
molecular compound is a compound wherein two or more
kinds of compounds, each can stably present alone, are

25 bonded by a relatively weak interaction represented by



Furthermore, other than the above, organic phosphorous compounds and organosilicon compounds,
etc. may be also mentioned. [0042] 25As anorganic-type host compound, a titanium 20 oxide,
graphite, alumina, transition metal dichalcogenite, lanthanum fluorides, clay minerals (montmo ilonite,
etc.), silver salt, silicate, phosphate, zeolite, a magnesium oxide, silica, porous glass, etc. may be
mentioned. Particularly, inorganic porous-type materials being porous are effective and porous
materials, such &¥ Siie4 aléiaRfsiicataNmagnBsiunfigkinfideretdsilicate, dimina Zedlite,
magnesium oxide, magnesium silicate and aluminum silicate, are preferable. 10[0043] Furthermore,
some of organic Théfal E6mpeahds BxRibitoperties kst Bost confisourttand, fofaxarhple, organic
aluminum compound, organic titanium compound, organic boron compound, organic zinc compound,
organic 15 indiuRF'coripéiid; Br§anic Falliund EBmbothddeganfceliufigmesomgsund, organic tin
compound, organic zirconium compound, and organic magnesium compound, etc. may be mentioned.
It is also possiblé 8 BSE A Ret Bakdf bEFAE caiboxylieadid @hdiergahicometst cofrplexes, 20 etc.,
but as long as it is an organic metal compound, it is not particularly limited to these. [0044] These
host compolindscriay Begsddoag:dhe kindnalohe ok awoBrmirsrerkinds tbgetfrertas @ absorbent. 25

Specifically, as a solvent for a driving electrolyte,
belched from an aluminum electrolytic capacitor and,

thereby, the belched substances can be transformed into
sclid compounds.
[003¢6]

10 As a molecular compound as explained abovs,
clathrates, wherein the belched substances as guest
compounds are contained in the host compound, may be
mentioned, which is obtained from the contact reaction of
a host compound and the belched substancss, such as a

15 driving electrolyte, from the capacitor body, .

[0037]

Among molecular compounds, as a host compound to
form a cliathrate comprising belched substances, such as a
driving electrolyte, those composed of organic compounds,

20  inorganic compounds and organic and inorganic composite
compounds are known. Ag To organic compounds,
monomolecular-type, multimolecular-type and polymer-type
hosts, etc. are known.

[0038]

25 As a monomolecular-type host, cyvclodextrins, crown



21 ethylene glycol, methyl cellosolve (ethylene glycol monomethyl ether), y-butyrolactone,
N-methylformamide, Nmethy1-2-pyrrolidone, acetonitrile, dimethyl sulfoxide, propylene carbonate, etc.
are used. Therefore, as an absorbent, it is preferable 11(? use a polymorphic absorbent, meaning one
absorbent is capable of including a plurality of solvents. For example, a-cyclodextrin, cyclodextrin and
other cyclodextring' galisz(arenesyrea, de%@/clioli acid, cholic acid, 1,1,6,6-tetraphenylhexa- 10

2 4-diyne-1,6-diGl ahd other AcetyleAe dlcoHois “P A2 Bt 4-h§aroxy phERNTRRfohexane and other
bisphenols; 1,1,2C,§itetrakis 4-hydrox¥ghen ,I%etgane and other tetrakispheno s; bis-P-naphthol and
other naphthols: 17 S(di&ycTohexylarmide) diphenafe-add Giher carbuxyic 18 midess 1 ¢
2,5-di-t-buty|hydr(1%1inone and other hydrogg%?ones; chitin, chitosan, silica, calcium silicate,
magnesium alumind i etasiicats “dluini, 28biite’ mAghesti Gxide, magnesium silicate, aluminum
silicate and orgag@cp&ial compounds, etc. are preferable. 20[0045] [Leakage Prevention Material for
Metal Electrolytic Capacitor] The leakage prevention material for a metal electrolytic capacitor of
the present gnvention is %55 cgmrgosed of an absorbent and a substance impregnated with

g q 1

ultimolecular-type host, ureas, thicureas,
deorycholic acids, cholic acids, perhydro-triphenylenes,
tri-o~thymotides, bianthryls, spirobifluorenes,
cyclophosphazenes, monocalcohols, diols,
hydroxybenzophencnes, acetylene alcohols, phenols,

10 bisphenols, trisphencls, tetrakisphencls, polyphenols,
naphthols, bisnaphthols, diphenyl methancls, carbonic
acid amides, thicamides, bixanthenes, carbonic acids,
imidazoles, and hydroguinones, etc. may be mentioned.
[00407

15 Furthermore, as a polymer—-type host, chitins,
chitosans, polyethylene glycol armed polymers having
1,1,2,2-tetrakisphenylethane as a core, polyethylene
giycol armed polymers having o, o,of , o -
tetrakisphenylxylene as a core, etc. may be mentioned.

20 [0041]

Furthermore, other than the above, organic
phosphorous compounds and organosilicon compounds, etc.
may be alsc mentioned.

[(0042]

b2
o

As an inorganic-type host compound, a titanium



22 water. An absorbent composing a leakage prevention material as such is to form a molecular
compound with a driving electrolyte and a hydrogen gas, etc. and may be the same as the absorbent
for a metal electrolytic 5 capacitor explained above. [F346] As a substance impregnated with
water composing the leakage prevention material, a porous substance impregnated with water; water
molecular compounds, such 10as magnesium sgifate7H20, iron(ll) sulfate7H20, iron(lll).n.H20,
potassium alumA2HY®, sBdRmT aftin1ZHO0 daminuia s8fite2BHRO - Aick el Stateb20, fhanganese
sulfate5H20, magnesium phosA)hate8H90, iron(Il) phosphate81-i20 and other inorganic hydrates; and
15 magnesium ac¥tatedIPCImaghesitn citrete. IHPoeaILSthénergaric hydratds: and water
clathrates, such as cyclodextrin, wherein water is included in a host compound; etc. may be used.
Among them, in6refanic hydratestarfdéfgantc hidrates areseriiéalady prafefalile. 26{0047] In the
leakage prevention material composed of an absorbent and the substance impregnated with water as
above, a mixing T&ti& 8F tHEWOHAS bes10 16°800 partsweightsef thesubstancesmpregnated with

water with 25 respect to 10 to 500 parts by weight of the absorbent. 23
5 mentioned. Particularly, inorganic porous-type materials

being porous are effective and porous materials, such as
silica, calcium silicate, magnesium aluminometasilicate,
alumina, zeolite, magnesium oxide, magnesium silicate and
aluminum silicate, are preferable.

10 [0043]

Furthermore, some of organic metal compounds
exhibit properties as a host compound and, for example,
organic aluminum compound, organic titanium compound,
organic boron compound, organic zinc cempound, organic

15 indium compound, organic gallium compound, organic
tellurium compound, organic tin compound, corganic
zirconium compound, and organic magnesium compound, etc.
may be mentioned. It 1s also possible to use a metal salt
of organic carboxylic acid and organic metal complexes,

20 etc., but as long as it is an organic metal compound, it
1s not particularly limited to these.

[0044]

These host compounds may be used as one kind alone

or two or meore kinds together as an absorbent.

25 Specifically, as a solvent for a driving electrolyte,



[0048] [Metal Electrolytic Capacitor] Next, an explanation will be made on an absorbent for a metal
electrolytic capacitor of the present invent onh reference to the attached drawings based on an
example of a metal electrolytic capacitor, wherein the &bsorbent for a metal electrolytic capacitor can
be applied suitably. FIG. 1 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 electrdlytie CaPacifot Boty, aft terdapstitbP body ¢ hisdvdsfiguradio it a capacitor 15
element is housed in an aluminum metal case 2 having a cylindrical shape with a bottom. The
capacitor elemeritis eBRfigured Dy BFiIng altielBsritroxidecoatigret A sUfface of ateanddic foil
made by an aluminum foil having a rough surface and winding the anodic foil and a 20 cathodic foil
along with a sepafatdy ant thE Capaditi dlement iofipredndted Withea drivingudléctralyite. Also, a pair
of leads 3a and 3b is coming out from the capacitor element. Note that, in the present embodiment, an
explosion-proof VdIF& 4-f8iRed by rapsroximidte Z5eross-sHap8d eis portion issformed on a top
panel 24 portion 2a of the metal case 2. This explosion-proof valve 4 may be formed by a thin portion
having a vafety 8PSRAPES! such asigh apisrbRimatbeK-shape sapproximate Meshape, approximate

X-shape, approximate T-shape and 5 approximate V shape.
absorbent, meaning one absorbent is capable of including

a plurality of solvents. For example, o-cyclodextrin, B-
cyclodextrin and other cycledextrins; calixarenes: urea,
deoxycholic acid, cholic acid, 1,1,6,6-tetraphenylhexa-

10 2,4~diyne-1,6-diol and other acetylene alcohols; 1,1
bis (4-hydroxyphenyl)cyclohexane and other bisphenols;
1,1,2,2-tetrakis (4-hydroxyphenyl)ethane and other
tetrakisphencls; bis-B-naphthel and other naphthols;
bis(dicyclohenylamide) diphenate and other carboxylic

15 amides; 2,5-di-t-butylhydroguinone and other
hydroguinones; chitin, chitosan, silica, calcium silicate,
magnesium aluminometasilicate, alumina, zeclite,
magnesium oxide, magnesium silicate, aluminum silicate
and organic metal compounds, etc. are preferable.

20 [0045]
[Leakage Prevention Material for Metal Electrolvytic
Capacitor]

The leakage prevention material for a metal

electrolytic capacitor of the present invention is

25 compesed of an absorbent and a substance impregnated with



[0050] A cap 6 having a cylindrical shape with a bottom as a casing is attached from above to the
capacitor body 1. The cap 6 is not particularly limited as long as it is 10 not decomposed at a
temperature, at which a driving electrolyte as a conterit of the capacitor body 1 belches in the case of
an electric abnormality. For example, the same aluminum alloy as the metal case 2 may be used.
[0051] 150n the top ganel portion (the bottom portion) 6a hqs a plurality of small openings 7, 7, ...
formed thereon, %hd™d spate SHHHRER thE SRR BeArd e topPHREF pbroAIH éPthe capacitor body 1
is provided with the absorbent or leakage prevention material 9 explained 20 above wrapped in a
permeable fiber HEtEAAIRS, stithHTonwoveh faBHE dhd @it paber JOOB2ENS wiK8iz# of the cap
6 is preferably as small as possible because when it is too big with respect to the 25 capacitor body 1,
the capacitor itséif bECoRes 165 big? b8 Hhdih cormifdaRy Talusieclifies in BrMSHhStRTdard and

design. However, it depends on an amount of the absorbent 9 (an absorbing amount) or an amount of

the leakage prevehtiofi st &t 9. 5fobs3PABESHiNgly, n AnBBREST FecessaR absdibent 9 or

5 capaciter explained above.
[0046]

As a substance impregnated with water composing the
leakage prevention material, a porous substance
impregnated with water; water molecular compounds, such

10 as magnesium sulfate*7H,0, iron{II) sulfate+*7H.0,
iron(IIl)e*nH,0, potassium alume*lZH,0, sodium alumelZH-0,
aluminum sulfatesl6H,0, nickel sulfates6H,0, manganese
sulfate*SH,0, magnesium phosphates8H.0, iron(II)
phosphate*8H;0 and other inorganic hydrates; and

15 magnesium acetate*dH;0, magnesium citrate*9H,0 and other
organic hydrates; and water clathrates, such as
cyclodextrin, wherein water is included in a host
compound; etc. may be used. Among them, inorganic
hydrates and crganic hydrates are particularly preferable.

20 (0047

In the leakage prevention material composed of an
absorbent and the substance impregnated with water as
above, a mixing ratic of the two may be 10 to 500 part by
welghts of the substance impregnated with water with

25 respect to 10 to 500 parts by weight of the abscorbent.



an amount of necessary absorbent and water molecular compound are calculated from a belched
amount of a driving electrolyte belching from the capacitor body 1 10 and an absorbing capability of
the absorbent 9 and, based thereon, an amount of thé“absorbent 9 or the leakage prevention material
9 may be determined. Specifically, the absorbent 9 may be 10 to 500 parts by weight and the leakage
prevention material 9 may be 10 to SOO parts by 15 weight with respect to 100 parts by weight of a
driving electrolytéolf?ééﬁing from the capacitor body 1. Note that in FIG. 1, illustration of the absorbent
or leakage prevention material 9 are omitted for convenience. [0054] 20An operation of a metal
electrolytic capaélig-Eonfigtféd 52 Hbove \rift Baexpiined. When an aluminum electrolytic capacitor
body 1 is applied with an excess voltage or reverse voltage, the capacitor element inside the capacitor
body 1 produces heat, dierthe <25 elsttroffite Wslé\%aﬁb?a o the Heatesete 26
generate a gas, such as hydrogen, and raise an internal pressure of the metal case 2. [0055] The rise
of the internal preSsure détivateSHeES EXPIESioR-proBRvavEe 4 fofmedDnithe ¥6p panel portion 2a of
the metal case 2, and a large amount of evaporated driving electrolyte and gases, such as hydrogen,
belches from the-BXSBSioRtpréot Valvé “eoahe sphee S Theht Aot of thesalidporateddiving

electrolyte is absorbed by 10 the absorbent 9 or the absorbent in the leakage prevention material 9
and immobilizegcr: an example of a metal electrolytic capacitor, wherein

the absorbent for a metal electrolytic capacitor can be

applied suitably. FIG. 1 to FIG. 3 show a metal

electrolytic capacitor according to an embodiment of the
10 present invention.

[0049]

In FIG. 1 te FIG. 3, the reference number 1
indicates an aluminum electrolytic capacitor body, and
the capacitor body 1 has a configuration that a capacitor

15 element is housed in an aluminum metal case 2 having a
cylindrical shape with a bottom. The capacitor element is
configured by forming a dielectric oxide coating on a
surface of an anodic fcoil made by an aluminum foill having
a rough surface and winding the anodic foil and a

20 cathodic foil along with a separator, and the capacitor
element 1s lmpregnated with a driving electrolyte. Also,
a pair of leads 3a and 3b is coming out from the
capacitor element. Note that, in the present embodiment,
an explosion-procf valve 4 formed by an approximate

25 cross-shaped thin porticn is formed on a top panel



[CO56] Along therewith, the evaporated driving electrolyte becomes 150C or higher, however,
when the leakage 15 prevention material 9 is provided in the space S of the cap 6, the water
molecular compound in the leakage prevention materiét 9 draws a vaporization heat from the
evaporated driving electrolyte so as to lower the temperature of the belched substances and
devolatilize 20 them. Therefore, a volume of the belched substances can be reduced. [0057] On
the other hand, Bétauserartmtérhal presifietinsitdefe cap Blise£die #5 i bslered substances, it
is necessary to make the cap 6 bigger or make a wall 27 thickness of the cap 6 thicker to attain
complete tolerabiifty Bfamst#tie Perh@lpredstie. F0058]n #ise picsent efibodimere hoWever,
because a 5 plurality of small openings 7, 7, ... are formed on the top panel portion 6a of the cap 6, it is
configured to sliGhtly"BelER the 8Vaporafedtdriiiie Bleefolite as theamernal prassuisat thelcap 6

becomes excessively greater. 10[0059]
shape, approximate X-shape, approximate T-shape and

5 approximate V shape.
[0C50]
A cap 6 having a cylindrical shape with a bottom as
a casing is attached from above to the capacitor body 1.
The cap € is 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 the case of an electric abnormality. For example, the

-

same aluminum alloy as the metal case 2 mav be used.
[00531]

15 On the top panel porticn (the bottom portion) 6a
has a plurality of small openings 7, 7, ... formed
thereon, and a space S between the cap © and the top
panel portion Za of the capacitor body 1 1s provided with
the absorbent or leakage prevention material 9 explained

20  above wrapped in a permeable fiber material 8, such as
nonwoven fabric and a filter paper.

[0052]
A size of the cap ¢ is preferably as small as
possible because when 1t is too big with respect tc the

25 capacitor body 1, the capacitor itself becomes tcoo big



In this way, an overflow of the evaporated driving electrolyte to the outside can be suppressed to the
minimum. Note that it may be configured that a pressure valve is provided to each of the small
openings 7, 7, 15 and the pressure valves open when%he internal pressure in the cap 6 becomes
higher than a predetermined pressure, so that the small openings 7, 7, ... appear. [0060] Since the
metal electrolytic capacitor explained 20 above is capable of widely reducing an overflow of an
evaporated drivifg elddidIyteTE ¥ blitside, YecairBe hisuhtéd of arsifcuitthosrd nTiaerdbynd highly
safe circuit board without any contamination and ignition, etc. can be obtained. Also, the circuit board
above can be 25§ty uSEd & eirciiit ISGHra6Ea variaty ciregetectdc déviced andefsttronic

devices. [0061] The present invention was explained above with reference to the attached drawings,
mﬁMethe[nesen? (an absorbing amount) or an amount of the leakage

prevention material 9.
5 [GC53]

Accordingly, an amount of necessary absorbent ¢ or
an amount of necessary absorbent and water molecular
compound are calculated from a belched amount of a
driving electrolyte belching from the capacitor body 1

10 and an absorbing capability of the absorbent 9 and, based
thereon, an amount of the absorbent 9 or the leakage
prevention material 9 may be determined. Specifically,
the absorbent ¢ may be 10 to 500 parts by weight and the
leakage prevention material 9 may be 10 to 500 parts by

15 weight with respect to 100 parts by weight of a driving
electrolyte belching from the capacitor body 1. Note that,
in FIG. 1, illustration of the absorbent or leakage
prevention material 9 are omitted for convenience.

(00547

20 An operation of a metal electrolytic capacitor
configured as above will be explained. When an aluminum
electrolytic capacitor body 1 is applied with an excess
voltage or reverse voltage, the capacitor element inside
the capacitor body 1 produces heat, and the driving

25 electrolyte i1s evaporated due to the heat so as to



5 invention is not limited to the 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 caulking, etc., a cap 6 reaching to the bas¥€ of the capacitor body 1 may be 10 prepared
and caulked at the base to fix. The absorbent or leakage prevention material 9 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 8FffErpapet, &itfie powderiayBe maddintG atabiet If 15 thAF & lfilter paper,
etc. may be provided facing to_the small openings 7. [EXAMPLES] [0062] Below, the present invention

will be explained”26 RfitHet if Betdifwiti BXanfpieis efc. however the present invention is not limited to

the examples, etc, below. [0063] [Reference Example 1] A commercially available aluminum
electrolytic 25 ca@&%ﬁéﬁ with a standard of 016mmx31.5mm, 400V and 33gF 29 was used and, when
a power of 100V and IA was reversely applied from a power unit to the aluminum electrolytic capacitor,
the explosion-proof valvé 2Softhé Taphcitéicoddy~F 6peredaré aicavsBelct bEE divmg electrolyte,

etc. was observed. [0064] [Example 1]
5 explosion-proof valve 4 formed on the top panel portion

2z of the metal case 2, and a large amount of evaporated
driving electrolyte and gases, such as hydrogen, belches
from the explosion-proof valve 4 to the space S. Then,
most of the evaporated driving electrolyte i1s absorbed by
10 the absorbent 9 or the abscrbent in the leakage
prevention material 9 and immobilized.
[0056]
Alcong therewith, the evaporated driving electrolyte
pecomes 150°C or higher, however, when the leakage
13 prevention material ¢ is provided in the space § of the
cap 6, the water molecular compcund in the leakage
prevention material 9 draws a vaporization heat from the
evaporated driving electrolvte so as to lower the
temperature 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

inside the cap 6 rises due to the belched substances, it

o
i

is necessary to make the cap 6 bigger or make a wall



The aluminum electrolytic capacitor of the reference example 1 was used as the capacitor body 1, and
10 a cap 6 having a height of about 1.4 times as that of the metal case 2 of the capacitor body 1 was
attached to the capacitor body 1 and fixed with a tape2%o that a capacitor was obtained. At this time,
the cap 6 was filled with a-cyclodextrin in an amount of 1.03g as an 15 absorbent 9. [00651 When
a power of 100V and IA was reversely applied from the power unit to the capacitor, it was found that
the explosion-pré6fiviaive 4 f tie casaciar bodyHiizdepeted buta belctrambantof the driving
electrolyte, etc. was reduced to a degree of belching slightly. [0066] [Comparative Example 1] Other
than not filling theckpre withid- 2 5a¢gfciodextiinca capacitor Wasysreduced in the same way as 30 in
the example 1. When a power of 100V and IA was reversely applied from a power unit to the
capacitor,a  [0058]
In the present embodiment, however, because &
5 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 pressure of the cap 6 becomes excessively
greater.
10 [00597
In this way, an overflow of the evaporated driving
electrolyte fto the outside can be suppressed to the
minimum. Note that it may be configured that a pressure
valve is provided to each of the small openings 7, 7,
16 and the pressure valves open when the internal pressure
in the cap © becomes higher than a predetermined
pressure, so that the small openings 7, 7, ... appear.
[0060]
Since the metal electrolytic capacitor explained
20 above 1s capable of widely reducing an overflow of an
evaporated driving electrolyte to the cutside, it can be
mounted on a circuit board. Thereby, a highlv safe
circult board without any contamination and ignition, etc.

can be obtained. Also, the circuit board above can be

256 suitably used as a circuit board for a variety of



heavy belch of an evaporated driving electrolyte, etc. from the small openings 7 of the cap 6 was
observed. It 5 was found that an outflow of the driving electrolyte, etc. cannot be prevented only with
the cap 6. [0067] [Example 2] Other than filling the cag® with a deoxycholic 10 acid in an amount of
1.219, a 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 the capacitor, it was found that the explosion-proof valve 4
of the capacitor Body F 6pEnéE BiEs beftCarmofft stmeastiirngalectrolyte, etc. was reduced to a
degree of belching slightly. [0066] [Example 3] Other than filling the cap 6 with 1,1-bis(4- 20
hydroxyphenyl)c;&%l%ﬁ xane in an amount of 1.12g, a 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 the
capacitor, it was found tHatth& expRistonLpitt Vaie &'eftheiapatiiecbadyyopened 25 but a belch

amount of the driving electrolyte, etc. was 31 reduced to a degree of belching slightly.
reference to the attached drawings, while the present

5 invention is not limited to the embodiment above and can
pe modified and embodied variably. For example, asg to the
cap 6, other than putting it on the capacitor body 1 and
fizing it with a tape, adhesive or caulking, etc., a cap

reaching to the base of the capacitor body 1 may be

10 prepared and caulked at the base to fix. The absorbent or
leakage prevention material 9 may be placed as a powder
in the space $ of the cap € without being wrapped in a
permeable fiber material 8, such as an unwoven fabric or
filter paper, or the powder may be made into a tablet. In

15 that case, & filter paper, etc. may be provided facing to
the small openings 7.

[EXAMPLES]
[C062]
Below, the present invention will be explained
20 further in detaill with examples, etc. however the present
invention is net limited to the examples, etc. below.
[(0063]
[Reference Example 1)
A commercially available aluminum electrolytic

26 capacitor with a standard of @lémmx31.5mm, 400V and 33uF



[0069] [Example 4] Other than filling the cap 6 with 1,1,2,2- 5 te akis(4-hydroxyphenyl)ethane in an
amount of 1.06g, a capacitor was produced in the sangg way as in the example 1. When a power of
100V 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 but a belch amount of the driving

eleciolte, etc. was reduced.i.a dsaie of belching slahty, 0G70) [Example SLOMer han filng the

cap 6 with porous silica in 15 an amount of 0.52g, a capacitor was produced in the same V\(/ay as in the

example 1. Wheq power of LA0Y, 300 éxwas iaversely appliad fiom, PoeL uit i the capacitor, it

was found that the explosion-proof valve 4 of the capacitor body 1 opene t be ount of the
driving 20 electrolyig, e Jyas ielucego ddegies of bplahing, sliahtly[0071] [Example )
Other than filling the cap 6 with porous calcium 25 silicate in an amount of 0.25g, a capacitor was

produced body 1 opened and a heavy belch of a driving electrolyte,

etc. was observed.

[

[0064]
[Example 1]
The aluminum electrolytic capacitor of the
reference example 1 was used as the capacitor body 1, and
10 a cap 6 having & height of about 1.4 times as that of the
metal case 2 cf the capacitor body 1 was attached to the
capacitor body 1 and fixed with a tape, sc that a
capacitor was obtained. At this time, the cap 6 was
filled with e-cyclodextrin in an amount of 1.03g as an
15 absorbent 9.
[0065]
Wnen a power of 100V and 1A was reversely applied
from the power unit te the capacitor, it was found that
the explosion-procf valve 4 of the capacitor body 1
20 opened but a bkelch amcunt of the driving electrolyte, etc.
was reduced to a degree of belching slightly.
[0066]
[Comparative Example 1]
Other than not filling the cap 6 with a-

26 cyclodextrin, a capacitor was produced in the same way as



32 in the same way as in the example 1. When a power of 100V 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, 8ft. was reduced to a degree of belching slightly.
[0072] [Example 7] Other than filling the cap 6 with porous magnesium 10 aluminometasilicate in an
amount of 1.03g, a capacitor was produced in the same way as in the example 1. When a power of
100V and IA was-feversel§ apphed from Hlsvet urittethe EapaéitoraitvasHouad that the
explosion-proof valve 4 of the capacitor body | opened but a belch 15 amount of the driving electrolyte,
etc. was reduced '8 Begtee aPbelERingslightls. [0078) [Exakiplé 8] Otkercthna dillingrthezcap 6 with
porous alumina in 20 an amount of 1.43g, a capacitor was produced in the same way as in the
example |. Wher & pbived of 200V arid | A as yevearselyCapptied drom aqiowerurst tosthe capacitor, it
was found that the explosion-proof valve 4 of the capacitor body 1 opened but a belch amount of the
driving 25 electrdlytel etclsvasireduces 2o sndegréeof bellchingep € was observed. It

5 was found that an outflow of the driving electrolyte, etc.
cannot be prevented only with the cap 6.
[GCe7]
[Example 2]

Other than filling the cap 6 with a deoxychclic

10 acid in an amount ¢f 1.21g, a capacitor was produced 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, it was found that the explosion-proof valve 4
of the capacitor body 1 opened but a belch amount of the

15 driving electrolyte, etc. was reduced to a degree of
belching slightly.
[0068]
[Example 3]

Other than filling the cap 6 with 1,1l-bis(4-

20 hydroxyphenyl)cyclcohexane in an amount of 1.12g, a
capacitor was produced in the same way as in the example
1. Wher 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 1 opened

25 but a belch amount of the driving electrolyte, etc. was



33 slightly. [0074] [Example 9] Other than filling the cap 6 with porous magnesium 5 oxide in an
amount of 0.67g, a capacitor was produced in the same way as in the example I. When a power of
100V and IA was reversely applied from a power unit £ the capacitor, it was found that the
explosion-proof valve 4 of the capacitor body 1 opened but a belch amount of the 10 driving
electrolyte, etc. was reduced to a degree of belching slightly. [0075] [Example 10] Other than filling the
cap 6 with porousfiagfésitith 5 dfisarsindh amoahiobl. $2¢ catapacitor was produced in the same
way as in the example I. When a power of 10017 and |A was reversely applied from a power unit to the
capacitor, it was f80#d that the explosion-proof valve 4 of the capacitor body 1 opened but a belch

amount of the
[Example 4]

Other than f£illing the cap 6 with 1,1,2,2-
5 tetrakis(4-hydroxyphenyl)ethane in an amount of 1.06g, a
capacitor was produced 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, i1t was found that the
explosion-proof valve 4 of the capacitor body 1 opened
10 but & belch amount of the driving electrolyte, etc. was
recuced to a degree of belching siightly.
[C070]
[Example 51
Other than filling the cap € with porous silica in
15 an amount of 0.52g, a capacitor was produced in the same
way ag in 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 1 opened but belch amount of the driving
20 electrolyte, etc. was reduced to a degres of belching
slightly.
(G071}
[Example &]
Other than filling the cap ¢ with porous calcium

25 silicate in an amount of 0.25g, a capacitor was produced



20 driving electrolyte, etc. was reduced to a degree of belching slightly. [0076] [Example 11]

Other than filling the cap 6 with porous aluminum 25 silicate in an amount of 1.32g, a capacitor was
produced 34 in the same way as in the example I. WH&n a power of 100V 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 5 driving electrolyte, etc. was reduced to a degree
of belching slightly! [0077]{Referéace Exaiple 2 Wheman exéesssitage 6f600V arfid 200Was
applied 10 from a power unit to the aluminum electrolytic capacitor of the reference example 1, the
explosion-proof dlve 4rofthe capacitordadyaopeneat, andma heawybelchrof the: driving electrolyte,
etc. was observed. [0078] 15[Example 12]

10

20

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 reduced to a degree of
belching slightly.

[0072]

[Example 7]

Other than filling the cap 6 with porous magnesium
aluminometasilicate in an amount of 1.03g, a capacitor
was produced 1n 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, 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 reduced to a
degree of belching slightly.
ro073]

[Example B8]

Other than filling the cap © with porous alumina in
an amount of 1.43g, a capacitor was produced 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 capagitcr, it
was found that the explosion-proof valve 4 of the
capacitor body 1 opened but a belch amocunt of the driving

electreolyte, etc. was reduced to a degree of belching



Other than filling the cap 6 with a-cyclodextrin in an amount of 1.03g, a capacitor was produced in the
same way as in the example I. When an excess voltaggfof 600V and 2A was applied from a power unit
to the capacitor, it 20 was found that the explosion-provtf 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. [0079]
25[Comparative Example 2] 35 Other than not filling the cap 6 with a.- cyclodextrin, a capacitor
was produced int é%ﬁmé’way as in the example 12. When an excess voltage of 600V and 2A was
applied from a power unit to the capacitor, a heavy 5 belch of the evaporated driving electrolyte, etc.
from the small oﬁ@r%éé 7 of the cap 6 was observed, and it was found that an overflow of the driving
electrolyte, etc. could not be prevented only with the cap 6. [0080] 10[Example 13] Other than
filling the cap 6 withH-88&xyehdlic acid in an amount of 1.21g, a capacitor was produced in the same
way as in the example 12. When an excess voltage of 600V and 2R was applied from a power unit to
the 15 capacitor, it was f8GR& thatithe explosicifpidtt vakse £ofthecapatiochadyuiopened but a
belch amount of the driving electrolyte, etc. was reduced to a degree of belching slightly [0081]

oxide in an amount of 0.67g, a capacitor was produced 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, it was found that the explosion-proof valve 4
of the capacitor body 1 opened but a belch amount of the
10 driving electrolyte, etc. was reduced te a degree of
beiching slightly.
00751
(Example 10!
Cther than filling the cap ¢ with porous magnesium
15 silicate in an amount of 1.12g, a capacitor was produced
in the same way as in the example 1. When & 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 1 opened but a belch amount of the
20 driving electrolyte, etc. was reduced to a degree of
belching slightly.
(00767
[Example 117
ther than filling the cap 6 with porous aluminum

-

25 ilicate in an amount of 1.32g, a capacitor was produced



20[Example 14] Other than filling the cap 6 with 1,1-bis(4- hydroxyphenyi)cyclohexane 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 25 from a power #hit to the capacitor, it was found that the 36
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. [0082] 5[Example 15] Other than filling the cap 6
with 1,1,2,2- tetraRist4 -y arRIRgphigny fethame fhgn artount of 1.06¢) arcapagitoewas pradiiced in the
same way as in the example 12. When an excess voltage of 600V and 2A was applied 10 from a
power unit to the2B&paditoratwas fedse that 2w explosionasrosf valve 2 ofrthe capatiter body 1
opened but a belch amount of the driving electrolyte, etc. was reduced to a degree of belching slightly.
[0083] 15[Exampterks] t o mother thaasfilingtite tag 6 witreperonssilicaninmarcarmountof0.52g, a
capacitor was produced in the same way as in the example 12. When an excess voltage of 600V and
2A was applied frém-&powepanit to théeapaditopgpiened but a belch amount of the

5 driving electrolyte, etc. was reduced to a degree of
belching slightly.
[0077]
[Reference Example 2]
When an excess voltage of €00V and 2A was applied
10 from a power unit to the aluminum electrolytic capacitor
of the reference example 1, the explosion-proof valve 4
of the capacitor body 1 opened, and a heavy belch of the
driving electrolyte, etc. was cbserved.
[0078)
15 [Example 12]

Other than £illing the cap 6 with g-cyclodextrin in
an amount of 1.03g, a capacitor was produced in the same
way as in the example 1. When an excess voltage of 600V
and 2A was applied from a power unit to the capacitor, it

20 was found 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
slightliy.

{0079]

25 [Comparative Examplie 2]



20 was found 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. [0084] 25[Example 37
Other than filling the cap 6 with porous calcium silicat&in an amount of 0.25g, 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 5 the capacitor, it was found that the explosion-proof valve 4 of the capacitor body
1 opened but a belch anigine bf tHeadriving efecticlyte, tcewaspeduesdto a-degree of belching
slightly. [0085] 10[Example 18] Other than filling the cap 6 with porous magnesium
aluminometasilicat€ iPas aRiotnt of 108 aldapacitor was producediin the sasmnway as iathe
example 12. When an excess voltage of 600V and 2A was applied from a power 15 unit to the
capacitor, it was¥Buitd that Eeaexslosion-pioot valveakobthe capatitarcbedy £ opeénedduta belch
amount of the driving electrolyte, etc. was reduced to a degree of belching slightly. [0086] 20[Example
19] was applied from a power unit to the capacitor, & heavy
5 belch of the evaporated driving electrolyte, etc. from

the small openings 7 of the cap 6 was observed, and it

was found that an overflow of the driving electrolyte,

etc. could not be prevented only with the cap 6.

[0080O]
10 [Example 13}

Other than filling the cap € with deoxycholic acid

in an amount of 1.21g, a capacitor was produced in the

same way as 1n the example 12. When an excess voltage of

600V and 2R was applied from a power unit to the
15 capaciteor, it was found that the explosion-procf 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.

[0081]
20 [Example 14]

~

Other than f£illing the cap ¢ with 1,1l-bis(4-
hydrexyphenyl)cyclcohexane in an amount of 1.12g, a
capacitor was preoduced in the same way as in the examplie

12. When an excess voltage of 600V and 2B was applied

25  from a power unit to the capacitor, it was found that the



Other than filling the cap 6 with porous alumina in an amount of 1.43g, a capacitor was produced in
the same way as in the example 12. When an excess voltage of 600V and 2A was applied from the
power unit to the capacitor, 25 it was found that the eXflosion-proof valve 4 of the 38 capacitor body 1
opened but a belch amount of the driving electrolyte, etc. was reduced to a degree of belching slightly.
[0087] [Example 20] _Other than filling the cap 6 with porous magnesium oxide in an amount of
0.679, a capacitér'was predussdmithBsarie tvayastiiane arample 12 dpfenlarPe%eess voltage 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 capatitér B6yFE openpd but & beléh aricURTBf thesdiiving Bleetrofjté, -eté awas reduced
to a degree of belching slightly. [0088] 15[Example 21] Other than filling the cap 6 with porous
magnesium silicaRFiRat affount 8£E129, alcapatierwas prodiicedin the same way as in the

example 12. Wheg an excess voltage of 600V and 2A was applied from a power unit to
00823

5 [Example 15]

Other than filling the cap 6 with 1,1,2,2-
tetrakis (4-hydroxyphenyl)ethane in an amount of 1.06g, a
capacitor was produced in the same way as in the example
12. When an excess voltage of 600V and 2A was applied

10 from a power unit to the capacitor, i1t was found that the
explosion-proof valve 4 of the capacitor body 1 opened
but a belch amcunt of the driving electrolyte, etc. was
reduced to a degree of belching slightly.

[C0B3]

16 [Example 16]

Other than £illing the cap € with porous silica in
an amount of 0.5Zg, a capacltor 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 the capacitor, it

20 was found that the explesion-proof valve 4 of the
capacitor body 1 opened but & belch amount of the driving
electrolyte, etc. was reduced to a degree of belching
slightly.

[0084]

25 [Example 17]



20 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 reduced to a degree of belching slightly. [0089]
25[Example 22] 39 Other than filling the cap 6 wit¥iiporous aluminum silicate in an amount of
1.32g, a capacitor was produced in the same way as in the example 12. When an excess voltage of
600V and 2A was applied from the power unit to the capacitor, it was found that the explosion-proof
valve 4 of the capacitor Hédy<Irosérded Butiad belchtaraounatof the trivingeetectrolyte] efcirwas reduced
to a degree of belching slightly. [0090] 10[Example 23] The aluminum electrolytic capacitor of the
reference exampfiel 1 wastgsedias theagapacitor boly 15and a cagpé having arheight ofiabeut 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 a tape, so that:a'dapaeiorewas preduced. Atthis tiare tse ¢ap 6Wkas fiked withgorous silica as
an absorbent 9 in an amount of 0.42g and magnesium sulfate71120 as a substance impregnated with
water in an amouint bt &1 g, Sodhaf2G theivolume ratip beedmer8:2. 0083} ¥hemapower of 100V
and |A was reversely applied
5 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 reduced to a degree
of belching slightly.
[0085]
10 [Example 18]
Other than filling the cap 6 with porous magnesium
aluminometasilicate in an amount of 1.03q, 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
15 unit to the capacitor, it was found that the explosion-
proof valve 4 of the capacitor body 1 opened but a belch
amount ¢f the driving electrolyte, etc. was reduced to a
degree of belching slightly.
[008€]
20 [Example 19]
Other than filling the cap ¢ with porous alumina in
an amount of 1.43g, a capacitor was produced in the same
way as in the example 12. When an excess voltage of 600V

and 2R was applied from the power unit to the capacitor,

25 it was found that the explosion-proof valve 4 of the



from a power unit to the capacitor, it was found that the  explosion-proof valve 4 of the capacitor
body 1 opened 25 but a belch amount of the driving electrolyte, etc. was 40 reduced to a degree of
belching in an extremely small amount. [0092] [Compéﬁative Example 3] 50ther than not filling the cap
6 with porous silica and magnesium sulfate7H20, a capacitor was produced in the same way as in the
example 23. When a power of 100V and IA was reversely applied from a power unit to the capacitor, a
heavy belch of aR¥vAporated eRvihg 1 PBfEtHDIyIE tetd. f6mhe FHAIFOPEings'? R E56 6 was
.observed, and it was found that an overflow of the driving electrolyte, etc. could not prevented by
providing only th&&p 66088 15iEempirativeE EXaRPIES] & detR&ahan fitingSniy:Borous 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 IA was&verséty applied from a power unit to the capacitor, a slight 20 belch of an
evaporated driving electrolyte, etc. from the small openings 7 of the cap 6 was observed. The amount
was clearly reducéd from that in the comparative example 3 explained above and a certain level of
effect was obtained only by using porous silica as the absorbent,

-

5 [Exanple 20]

Other than filling the cap ¢ with porous magnesium
oxide in an amount of 0.67g, a capacitor was produced in
the same way as in the example 12. When an excess voltage
of 600V and 2A was applied from & power unit to the

10 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 reduced to a degree of
belching sliightly.

(0088]

15 [Example 21]

Other than filling the cap 6 with 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

20 the capacitor, it was found that the explesion-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.

10089

25 [Example 22}



25 however, it was inferior to the example 23 in terms of 41 the leakage prevention capability for the
driving electrolyte, etc. [0094] [Example 24] 50ther than filling the cap 6 with 1,1-bis(4-
hydroxyphenyi)cyclohexane as an absorbent in an amé®int of 0.90g and magnesium snifate7H20 as a
substance impregnated with water in an amount of 0.51g, so 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 6WR¥ uhltas the éagatitor lHewag FoundviHat the sxplosiohyprovEvalve 4 of
the capacitor body 1 opened but a belch amount of the driving electrolyte, etc. was reduced to a
degree 15 of belcHing &R exreaielysmiall ansunt. i ias found Beatthe betchsatthistimevas
reduced from that in the case of filling the cap 6 only with 1,1-bis(4- hydroxyphenyi)cyclohexane in an
amount of 1.12g.1009526[Eranipie’ 25F 1n Other thaatfifiing the capte:withiporsgs ealcium silicate as
an absorbent in an amount of 0.20g and potassium alum12H20 as a substance impregnated with
water in an amouit bf 8B Sothatheirdioldme #aticpplied from the power unit to

5 the capsascitor, 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 reduced to a degree
0of belching slightly.

[0090]
10 [Example 23]

The aluminum electrolytic capacitor of the

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

-~

a cap © having a height of about 1.4 times as that of the
metal case 2 of the capacitor body 1 was attached to the

16 capacitor body 1 and fixed with a tape, so that a
capacitor was produced. At this time, the cap © was
filled with porous siiica as an absorbent 9 in an amount
of 0.42g and magnesium sulfate*7H,0 as a substance
impregnated with water in an amount of 0.51lg, so that

20 their volume ratioc becams §:2.
ro0ei]

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

from a power unit to the capacitor, 1t was found that the
explesion-proof valve 4 of the capacitor body 1 opened

25 Dbut a belich amount of the driving electrolyte, etc. was



25 became 8:2, a capacitor was produced in the same way as 42 in the example 23. When a power of
100V 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 openedbut a belch amount of the driving 5 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 calcium silicate in an
amount of 0.25gX £0[8096] [Exatnple 26k o Dthed tarfillinignthercap:6 withegoroasamiagnesium
aluminometasilicate as an absorbent in an amount of 0.84g and aluminum sulfate16H20 in an amount
of 0.36g, so that ¥BXRE{F volume ratio became 8:2, a capacitor was produced in the same way as in
the example 23. When a power of 100V and IA was reversely applied from a power unit to the
capacitor, it was féitEthat t. e explosion-proof valve 4 of the capacitor body | opened but a belch
amount 20 of the driving electrolyte, etc. was reduced to a degree of belching in an extremely small
amount. It was folriighar el Felch s ais $ime was reduced from that in the case of filling the cap 6

only with porous magnesium aluminometasilicare in an amount of 1.03g. [0097]
Other than not filling the cap ¢ with porous silica

and magnesium sulfate*7H.0, a capacitor was produced in
the same way as in the example 23. When a power of 100V
and 1A was reversely applied from a power unit to the
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 overflow of the
driving electrolyte, etc. could not prevented by
providing only the cap 6.
[0093]

15 [Comparative Example 4]

Other than filling only poreocus silica in an amount

of 0.52g, a capacitor was produced in the same way as 1in

the example 23. When a power of 100V and 12 was reversely

by

applied from a power unit to the capacitor, a slight

20 belch of an evaporated driving electrolyte, etc. from the
small openings 7 of the cap 6 was observed. The amount
was clearly reduced from that in the comparative example
3 explained above and a certain level of effect was

obtained only by using porous silica as the absorbent,

25  however, it was inferior to the example 23 in terms of



43 [Example 27]

Other than filling the cap 6 with porous alumina as an absorbent in an amount of

1.14g and nickel sulfate6H20 as a substance impregnated with water in an 5 amount of 0.63g, so that

their volume ratio became 8:2, a capacitor was produ

in the same way as in the example 23. When

a power of 100V 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 but a belch amount of the driving

electrolyte, etc. waS LIS LAEgrRRCiBeIchRG ftar EXtrémely-Small BiiGUHe. 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 amount of 1.43t¢ 350098} fEx&hple 28]

Other than filling the cap 6 with porous magnesium

oxide as an absorbent in an amount of 0.54g and manganese sulfate5H20 as a substance
impregnated with Waterlin an 20 amount of 0.92g, so that their volume ratio became 8:2, a capacitor
was produced in the same way as in the example 23. When a power of 100V and 1A was reversely

applied from a powéf Rt fo tHkl capacitor, it was found that the explosion-proof valve 4 of the

capacitor bogy I

10

20

opened 25 but a belch amount of the driving electrolyte, etc. was

Other than filling the cap ¢ with 1,i-bis{4-
hydroxyphenyl}cyclohexane as an absorbent in an amount of
0.9%0g and magnesium sulfate*7H.,Q as a substance

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

their volume ratio became 8:2, a capacitor was produced

in the same way as in the example 23. 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 1 opened 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 in the

at this time was reduced from that
case of filling the cap 6 only with 1,1-bis{(4-
nydroxyphenyl)cyclohexane in an amount of 1.12g.

[0095]

[Example 25]

calcium

Other than filling the cap 6 with porous

silicate as an absorbent in an amount of 0.20g and

potassium alum*l12H,0 as a substance impregnated with
water in an amount ¢f 0.5lg, so that their volume ratio

became B:2, a capacitor was produced in the same way as



44 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 magnesium oxide in an
amount of 0.67g. 5[0099] [Example 29] Other tha‘ﬁzﬁlling the cap 6 with porous magnesium silicate
as an absorbent in an amount of 0.90g and iron(ll) sulfate7H20 as a substance impregnated with 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 BREMPEATS \ynher -a f6wEr 6f F07 and A %Vre%%e@aﬁﬁﬁed 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 amotiRt BFFRIdHVIRT efeRtroR e ete. RAY FéduRl o P dégree FHIcHNG in &l 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 jérous taghdsiirh, Silt€ateR N2 amotRtef ¥.312§°[0100f [Exaple 30]  Other
than filling the cap 6 with porous aluminum silicate as an absorbent in an amount of 1.01g and 25
iron(ll) sulfatenA2B3s'd Stib&tarce imprghatedivithag®elcn amount of the driving

5 electrolyte, etc. was reduced to a degres 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 ¢ only with porous calcium silicate in an amcunt
of 0.25g.

10 [0Co98]

[Example Z26]

Cther than filling the cap & with porous magnesium
alumincometasilicate as an absorbent in an amount of 0.84g
and aluminum sulfate*l6H,;0 in an amount of 0.36g, so that

15  their veolume ratio became 8:Z, a capacitor was produced
in the same way as in the example 23. 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 1 opsned but a belch amount

20 of the driving electrolyte, etc. was reduced to a degree
of belching in an extremely small amount. It was Iound
that the belch at this tTime was reduced from That in the
case of filling the cap 6 only with porous magnesium
aluminometasilicate in an amount of 1.03g.

{0097}

| ]
o



water in an amount of 0.81g, so that their volume ratio became 8:2, a capacitor was produced in the
same way as in the example 23. When a power of 100V and IA was reversely applied from a power
unit to the capacitor, it was found that the explosion-p?gof valve 4 of the capacitor body 1 opened but a
belch amount or 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 10 the cap 6
only with porous &G sflichte in an amount of 1.32g,. [01011 [Example 311 Other than filling the
cap 6 with porous silica as 15 an absorbent in an amount of 0.42g and magnesium sulfate 71420 as a
substance impregnated WithS¥ateP i arr ot of 8755 Bo thatithair RORIHE rade Bedsmé ¥:3, a
capacitor was produced in the same way as in the example 23. When an excess voltage of 600V and

2A was applied 28 f/F 87 p6wWer ulit D hERAPEEIGH it was¥BuRBTharith&Tkplosion-proof valve 4 of
the capacitor body 1 opened but a belch amount of the driving electrolyte, etc. was reduced to a
degree of belchifig i ahERFeMeRPsmal @rfouHt R WesBEAE #iadhe belehatitewas 28 reduced
from that in the case of filling t{g]e cap 6 only 46 with porous silica in an amount of 0.52g. [0102]

=1

2 t : - hei T3 } 2
[Exanuﬂe3?] amount of 63g, so that their volume ratio became £:2,

capacitor was produced in the same way as in the example
23. 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 1 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 aft this time was
reduced from that in the case of filling the cap 6 only
with porous alumina in an amount of 1.43g.
15 [0098]
[Example 28]

Other than filling the cap ¢ with porous magnesium
oxide as an absorbent in an amount of 0.54g and manganese
sulfate*bH,0 as a substance impregnated with water in an

20 amount of 0.92g, so that their volume ratioc became 8:2, a
capacitor was produced in the same way as in the example
23. 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 1 opened

25  but a belch amount of the driving electrolyte, etc. was



Other than filling the cap 6 with 1,1-bis(4- 5 hydroxyphenyl)cyclohexane as an absorbent in an amount
of 0.90g and magnesium sulfate7H20 as a substance impregnate with water in an amount of 0.51g, so
that their volume ratio became 8:2, a capacitor was pr‘b‘ﬂuced in the same way as in the example 31.
When an excess 10 voltage of 600V and 2A was 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 electrolyté?gtﬁ?Wgstr%dﬁcéiﬁﬁﬁ%eﬁﬁe Bt BEIERMgR affex@reriéifhialEaRount. It was
found 15 that the belch at this time was reduced from that in the case of filling the cap 6 only with
1,1-bis(4- hydroRHenyhcydofédaneinth &mdtnterl 22g.40183] [Examptéa3] 266ther than filling
the cap 6 with porous calcium silicate as an absorbent in an amount of 0.20g and potassium
alum12H20 as a-§bEtaiceinPte§hated Wit Watsidd ndméditiofoys g st thewrvoiume ratio
became 8:2, a capacitor was produced in the same way as 25 in the example 31. When an excess
voltage of 600V WhgRLyeus magnesium oxide in an amcunt of 0.67g.

[Example 29]

Other than f£illing the cap 6 with porous magnesium
silicate as an absorbent in an amount of 0.90g and
iron{II) sulfate*7H,0 as & 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 23. When a power of 100V and 1A was
reversely applied from a power unit to the capacitor, it
was Ifound that the expleosion-proof valve 4 of the

15 capaciteor beody 1 opened but a belch amount of the driving
electrolyte, etc. was reduced to a degree of belching in
an extremely small amcount. It was found that the belch at
this time was reduced from that in the case of filling
the cap € only with porous magnesium silicate in an

20 amount of 1.12g.

[0100]
[Example 30]
Other than filling the cap © with porous aluminum

silicate as an abscrbent in an amount of 1.01l¢ and

25 iron{lII) sulfate*nH;0 as a substance impregnated with



was applied from a power unit to the capacitor, it was found that the explosion-proof valve 4 of the
capacitor body | opened but a belch amount of the driving electrolyte, etc. was reduced to a degree of
belching in an extremely small amount. It was found tHs 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 0.25g. [0104]
10[Example 34] Other than filling the cap 6 with porous magnesium aluminometasilicate as an
absorbent in an ¥Mbtht of'0 BAgAH RGN stiffate 1512074 a 'sibstante inpregrisiied with water
in an amount of 0.36g, so that their volume 15 ratio became 8:2, a capacitor was produced in the
same way as in theeX&inSle1. WRER AR Exeesy ¢6ltage o660V And 2Aewasapphed from a power
unit to the capaci‘tor,*it was found that the explosion-proof valve 4 of the capacitor body 1 opened but a
belch amount of e BAGING T Elettrolyte, ‘BiE Was RENREd16 ald&feant befehirisin 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 pofdEs ffalgnedRir affninéATetasieate In &R Bindunt 0403 25{0105] 48 [Example
35] Other than filling the cap 6 with porous alumina as an absorbent in an amount of 1.14g and
nickel sulfat®.6H?®%s& $UBstanéé irmpregiakedPRithiwatepintary arioting 0f0.63g: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 aA82ALNAS applied frofiPa poWdr unitaokise capacitorit was fobrd thatthes
explosion-proof valve 4 of the capacitor body 1 opened
electrolyte, etc. was reduced to a degree of belching in
an extremely small amount. 1% was found that the belch at
this time was reduced from that in the case of filling
16 the cap 6 only with porous aluminum silicate in an amount
of 1.32g.
(01017
[Example 31]
Other than filling the cap 6 with porous silica as
15 an absorbent in an amcunt of 0.42Z¢ and magnesium sulfate
*7H;O as & substance impregnated with water in an amount
of 0.75g, so that their volume ratio became 7:3, a
Capacitor was produced in the same way as in the example
23. When an excess veltage of 600V and 2A was applied
20 from a power unit to the capacitor, it was found that the
explosion-proof valve 4 of the capacitor body 1 cpened
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

26 reduced from that in the case of filling the cap 6 only



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 %his time was reduced from that in the case of
filling the cap 6 Only with porous alumina in an amountof 1.43g. 15[0106] [Example 36] Other
than filling the cap 6 with porous magnesium oxide as an absorbent in an amount of 0.54g and

manganese sulfate5H20 as a sutésnce im\IAE,)re nated with w%teéin%%n 20 amount of 0.92g, so that
their volume rati§ becaler8'2° a’capacitor wad prédicdd in the Ranfeway as in the example 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 vaivd 4lof the capacitor body 1 opened 25 but a belch amount of the driving
electrolyte, etc. was 49 reduced to a degree of belching in an extremely small amount. It was found
that the belch at ti& 3ifie fadreduced from that in the case of filling the cap 6 only with porous
magnesium oxide in an amount of 0.67g. 5[0107] [Example 37] Other than filling the cap 6 with
porous magnesium silic&te 5 art 3b8orbent iféh ahfourt Bf 6.964Hhd on(1f stiffafe.7H20 as a
substance impregnated with 10 water in an amount of 0.61g, so that their volume ratio became 8:2, a

capacitor wils prodtEed IR tHE SameXialPAS ifthe &anfiple 315 WiRST an eRcéss 8RR 0f00V and

2A was applied from a power unit to the capacitor, it was found that the explosion-proof valve 4 of the
capacitor 0.20g and magnesium sulfate*7H.,0 as a substance

impregnate with water in an amount of 0.51g, so that
thelr velume ratic became 8:2, a capacitor was produced
in the same way as in the example 31. When an sxcess

10 voltage of 600V and 2A was applied from a power unit to
the capaciteor, it was found that the explosicn-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 1in an extremely small amcunt. It was found

15 that the belch at this time was reduced from tThat in the
case of filling the cap 6 only with 1,l-bis{4-
hydroxyphenyl)cyclohexane in an amcunt of 1.1Z2g.

[0103]
[Example 23]

20 Other than filling the cap 6 with pcrous calcium
silicate as an abscrbent in an amount of 0.20g and
potassium alum*lZH:0 as 2z substance impregnated with
water in an amount of (0.51g, so that their volume ratio
became 8:2, a capacitor was produced in the same way as

25 in the example 31. When an excess voltage of o000V and ZA



15 body 1 opened 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 magnesium silicate in an 20amount of 1.12g. [0108]
[Example 38] Other than filling the cap 6 with porous aluminum silicate as an absorbent in an

amount of 1-01%%0_' géﬁ'ﬁ'l@ﬁ) §9'&46QH§9@@ gy@s}a}@ge "&H@eQQﬁEG‘@i‘Q’EQﬁQLW%é” an amount
of 0.81g, so that their volume ratio became 8:2, a capacitor was produced in the same way as in the

example 31. Wheg.ansexsess vollage,of S00VoAnch 28 yuas,anpliecfrom apRWeLWALI he capacitar,

it was 5 found that the explosion-proof valve 4 of the capacitor body 1 opened but a belch amount of

the driving electiolyte, etc wasJsgeduced to a degree,gf-belching in an qﬁrgmq{ﬁsmall amount. It was
found that the belch at this time was reduced from that in the case of filling 10 the cap 6 only with

porous aluminum silicatein an amaynt of,1 32g. EXPLANATION QF REFERENCE NUMBERS [0109]
15 1... aluminum electrolytic capacitor body 2. .. metal case
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 porcous calcium siligate in an amount
of C.Z5g.
[0104]
10 [Example 34]

Other than filling the cap 6 with porous magnesium
aluminometasilicate as an absorbent in an amount of 0.84g
and aluminum sulfate*leH:0 as a substance impregnated
with water in an amount of 0.36g, sc that their volume

15  ratio became 8:2, a capaclitor was produced in the same
way as in the example 31. When an excess voeltage of 600V
and 2A was applied from a power unit to the capacitor, it
was found that the explosion-procf valve 4 of the
capaclitor body 1 opened but a belch amount ©f the driving

20 electrolyte, etc. was reduced to a degree of belching in
an extremsly small amcunt. It was found that the belch at
this time was reduced from that in the case of filling
the cap ¢ only with porous magnesium alumincometasilicate
in an amount of 1.03g.

25 [0105]



2a... top panel portion 4... explosion-proof valve 6... cap 206a... top panel portion (bottom portion) 7...
small opening 8... permeable fiber material 9... absorbent, leakage prevention material 51 CLAIMS
[Claim 1] An absorbent for a metal electrolytic capacit%%, 5 for absorbing a driving electrolyte in the
case of electric abnormality of the 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 cap s Gidme Ejand a pair of 10 leads coming out from the capacitor element, wherein

the absorbent reduces a b(ﬂch amhountfof a olrivingcglectrolyte6 etc. by forming a mloleqular compound
Whhthedﬂvkmyebcvowa§ er than filling e cap witH porods alumina as

an absorbent in an amount of 1.1l4g and nickel
sulfate+6H,0 as a substance impregnated with water in an

b amount of 0.63g, so that theilr 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 2ZA was applied
from a power unit to the capacitor, it was found that the
explesion-proof valve 4 of the capacitor body 1 opened

16 but a belch amount of the driving electrolyte, etc. was

ot

reduced to a degree of belching in an extremely small
amount. It was found that the belch at this time was
recduced from that in the case of f£illing the cap 6 dnly
with porous alumina in an amount of 1.43g.

15 [0106]
[Example 36]

Other than filling the cap € with porous magnesium
oxide as an absorbent in an amount of (.524g and manganese
sulfate*SH,;O as a substance Impregnated with water in an

20 amount of 0.%2g, so that theilr volume ratio became 8:2, a
capacitor was produced in the same way as in the example
31. When an excess voltage of €00V and 2A was applied
from a power unit to the capacitor, it was found that the
expleosion-proof vaive 4 of the capacitor body 1 opened

25 but z belch amount of the driving electrolyte, etc. was



[Claim 2] 15The absorbent for a metal electrolytic capacitor as set forth in claim 1, wherein the
absorbent is an organic-type,inorganic-type, or an organic and inorganic composite-type material.
[Claim 3] 20The absorbent as set forth in claim 1, whéFéin the absorbent is an inorganic porous
material. [Claim 4] A leakage prevention material for a metal electrolytic capacitor, for absorbing a
driving 25 electrolyte in the case of an electric abnormality of the 52 metal electrolytic capacitor
comprising a cap: afbif%%rﬁgnﬁnﬁﬁgéﬁgteﬂimilﬂ?%&%ﬂ% elBcdlyfe” RATBTat ¥aSdRaving a
cylindrical shape with a bottom for housing the capacitor element, and a pair of leads coming out 5

from the capacitoF8i&hrent WhEfsin ©°"He Tddkage 5reV&rtion matdriat s EoMBodéd of the

absorbent as set forth in any one of claims 1 to 3 and a substance impregnated with water.
reduced from that in the case of filling The cap © only

with porous magnesium oxide in an amount of (.67g.
5 6107}
[Example 37]

Other than filling the cap ¢ with porous magnesium
silicate as an absorbent in an amount of 0.9%0g and
ion(II) sulfate*7H,C as a substance Impregnated with

10 water in an amount of 0.6lg, sc that their velume ratio
became 8:2, a capacitor was produced in the same way as
in the sxample 31. When an excess voltage of ¢00V and 2ZA
was applied from a power unit to the capacitor, it was
found that the euplosion-proof wvalve 4 of the capacitor

15 body 1 opened but a belch amount ¢f the driving
electrolyte, etc. was reduced To a degree of belching in
an extremsely 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 magnesium silicate in an

20 amocunt of 1.12g.
ro108]

[Example 38]
Other than filling the cap © with porous aluminum

silicate as an abscrbent in an amount of 1.0lg¢ and

25 ion({IT1I) sulfatenH,0 as a substance lmpregnated with



[Claim 5] 10The leakage prevention material for a metal electrolytic capacitor as set forth in claim 4,
wherein the substance impregnated with water is a water molecular compound. [Claim 6] 15A metal
electrolytic capacitor, comprising a capacitor element ﬁﬁpregnated 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 the métai-Edset AnBth@BXplosicitprevehfion §58le Opehsihthe cise ehan eiectficity
abnormality to belch a driving electrolyte, and an absorbent for absorbing the driving electrolyte
25 is provided ab&i& e Sxplosin-prosiadiie 53 FCRIMFTCEC THe ietal BIE&rofitic Gapacitor as
set forth in claim 6, wherein the absorbent is provided inside a casing attached above the
explosion-proof valve "S{CRAABIL e SFhe Fhétal electslyEs sapaditorEs <ot f6R h el 22 wherein a
small opening for reducing an internal pressure rise associated with belch of a driving electrolyte, etc.
Bfonnedonthe%%%kﬁ?é%ﬁﬂﬁhﬁg?m a power unit to the capacitor, it was

5 found 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 in
an extremely small amount. It was found that the belch at
this time was reduced from that in the case of filling

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

of 1.32g.

EXPLANATION OF REFERENCE NUMBERS
[G109]
I5 1... aluminum electrolytic capacitor body

metal case

o
.

Z2a... top panel portion
4,.. explosion-procof valve
$... cap
20 ba... top panel portion (bottom portion)
7... small opening
... permeable fiber material

9... absorbent, leakage prevention material



The metal electrolytic capacitor as set forth in claim 6, wherein the absorbent is the absorbent as set
forth in any one of claims 1 to 3. [Claim 10] 15The metal electrolytic capacitor as set forth in claim 6,
wherein a substance impregnated with water is furthePhore provided above the explosion-proof valve.
[Claim 11] The metal electrolytic capacitor as set forth in 20 claim 10, wherein the absorbent and
substance impregnated with water are provided inside a casing attached above the explosion-proof
valve. [Claim 12] The metal electrolytic caﬁalc}%rwﬁs set forth in 25 claim 11, wherein a small
opening for reducing an 54 internal pressure rise associated with belch of a driving electrolyte, etc. is
formed on the casing. [Claim 13] The metal electrolytic capacitor as set forth in 5 claim 10,
wherein the absorbent is the absorbent as set forth in any one of claims 1 to 3. [Claim 14] The
metal electrolytic[galﬁdtfﬂo} as set forth in claim 10, wherein the substance impregnated with water is

10 a water molecular compound. . .
An absorbent for a metal electrolytic capacitor,

5 for absorbing a driving electrolyte in the case of
electric abnormality of the metal electrolytic capacitoer
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 ccoming out from the capacitor slement, wherein

the absorbent reduces a belch amount of a driving
electrolyte, etc. by forming a molecular compound with
the driving electrolyte.
[Claim 2]

15 The absorbent for a metal electrolytic capacitor as
set forth in claim 1, wherein the absorbent is an
organic-type, inorganic-type, or an organic and inorganic
composite-type material.

[Claim 3]

20 The absorbent as set forth in claim 1, wherein the
absorbent is an inorganic porcus material.
[Claim 4]

h leakage prevention material for a metal
electrolytic capacitor, for abscorbing a driving

25 electrolyte in the case of an electric abnormality of the



10

20

52

metal electrolytic capacitor comprising a capacitor
element impregnated with a driving electrolvte, a metal
case having a cylindrical shape with a bottom for housing

the capacitor element, and a pair o

Fh

leads coming out
from the capacitor element, whereiln

the leakage prevention material is composed of the
absorbent as set forth in any one of c¢laims 1 to 2 and a
substance impregnated with water.

[{Claim 57

The leakage prevention material for a metal
electrolytic capacitor as set forth in claim 4, wherein
the substance impregnated with water is a water molecular
compound.

[Claim €]

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 capacitor element, and a pair of leads coming
out from the capacitor element: wherein an explosion-
proct 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 explosicn—-proof valve.



o
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[Ciaim 7]

The metal electrolytic capacitor as set forth in
claim 6, wherein the absorbent 1s provided inside a
casing attached above the explosion-proof wvalve.

[Claim 8]

The metal electrolytic capacitor as set forth in
claim 7, wherein a small opening for reducing an internal
pressure rise assoclated with belch of a driving
electrolyte, etc. is formed on the casing.

[Claim 9]

The metal electrolytic capacitor as set forth in
claim ¢, wherein the absorbent is the absorbent as set
forth in any one of claims 1 to 3,

[Claim 10]

The metal electrolytic capacitcor as set forth in
claim 6, wherein a substance impregnated with water is
furthermore provided above the explosion-proof valve,
[Claim 11]

The metal electrolytic capacitor as set forth in
claim 10, wherein the absorbent and substance impregnated
with water are provided inside a casing attached above
the explosicn~proof valve.

[Claim 12]
The metal electrolytic capacitor as set forth in

.

claim 11, wherein a small ocopening for reducing an



10

b4

internal pressure rise associated with belch of a driving
electrolyte, etc. 1s formed on the casing.
[Claim 13]

The metal electrolytic capacitor as set forth in
claim 10, wherein the absorbent is the absorbent as set
forth in any one of claims 1 to 3.

[Claim 14)

The metal electrolytic capacitor as set forth in

claim 10, wherein the substance impregnated with water is

a water molecular compound.



