
1 DESCRIPTION METAL ELECTROLYTIC CAPACITOR, AND ABSORBENT AND LEAKAGE
PREVENTION MATERIAL FOR METAL ELECTROLYTIC CAPACITOR 5 TECHNICAL FIELD [0001]
The present invention relates to a metal-made electrolytic capacitor used for electronic devices, etc. 10
and particularly relates to a metal-made electrolytic capacitor provided with an explosion-proof valve
for preventing explosion caused by an internal pressure rise. The present invention also relates to an
absorbent and leakage prevention material for a driving electrolyte of 15 a metal-made electrolytic
capacitor used for electronic devices, etc. and particularly relates to an absorbent and leakage
prevention material for an electrolytic capacitor which can prevent explosion when a driving electrolyte
evaporates to raise 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  2 excess current flows due to longevity or failures, etc., an organic solvent composing a
driving electrolyte impregnated in a capacitor element evaporates or the electrolyte is pyrolyzed
(thermally decomposed) to 5 generate a vapor due to a temperature rise, or the electrolyte is
decomposed by an electrochemical reaction to generate a hydrogen gas or vapor, consequently, an
internal pressure rises inside a metal case made by aluminum. 10[0003]        At this point, when there
is no way out for the gases, an explosion is caused as a result that the internal pressure of the metal
case surpasses a sealing force of the metal case. Therefore, in a conventional 15 aluminum
electrolytic capacitor, an explosion-proof valve formed by a thin portion is normally provided on a top
panel of its metal case. [0004] As explained above, when the internal pressures of 



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 outside and 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 odor of the driving electrolyte belching from the explosion-proof valve may
possibly give the user 10 a false idea that it is due to some ignition. [0006]        As a countermeasure
of the above disadvantage, an electrolytic capacitor attached with an extensible cap has been
proposed (refer to the patent document 1). Also, 15 an aluminum electrolytic capacitor having an
absorbent, which has a property of absorbing a driving electrolyte and breathabilily, finished with aame
e a dant treatment, provided above an explosion-proof valve of the electrolytic capacitor has been
proposed (refer to the 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).  



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 Japanese 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 extensible cap to provide a space for absorbing a vapor of a
driving electrolyte or a hydrogen gas and it cannot accommodate a sufficient amount of gas and the
internal pressure inside the cap 20 rises to result in damages in some cases, and the driving
electrolyte returns to a liquid (devolatilized) after cooling, therefore, there is a possibility of leaking.
[0009] Also, an absorbent of a driving electrolyte in an 



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 sufficiently fast, so that absorption of gases
becomes 5 too late in some cases depending on an amount of belching gas. Also, there is a problem
that it is not suitable to absorbing a hydrogen gas, etc. [0010] In consideration of the matters
mentioned 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 quickly absorbing and immobilizing
belching vapor, etc. of the driving electrolyte when an explosion-proof 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 electrolyte, etc. by 20
quickly absorbing and immobilizing belching vapor, etc. of the driving electrolyte when an
explosion-proof valve operates. MEANS FOR ACHIEVING THE OBJECT  6        As a countermeasure
to the above disadvantage, there is provided an absorbent for a metal electrolytic 



capacitor, for absorbing a driving electrolyte in the case of electric abnormality of the metal electrolytic
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 the absorbent reduces belch amount of a driving 10 electrolyte, etc. by
forming a molecular compound with the driving electrolyte Invention 1). [0013]        In a metal
electrolytic capacitor, when an excess voltage or reverse voltage is applied or when an excess 15
current flows due to longevity or failures, etc., an organic solvent composing a driving electrolyte
impregnated in a capacitor element evaporates or the electrolyte is pyrolyzed (thermally decomposed)
to 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 amount of gases, such as
hydrogen, belch from  the explosion-proof valve. However, according to the invention above (Invention
1), an absorbent forms a molecular compound with the driving electrolyte and a reaction of forming the
molecular compound is quick, so that the vapor of the driving electrolyte can be immobilized quickly.
Accordingly, by providing the absorbent above the explosion-proof valve provided on the top panel
portion of the metal case, the driving electrolyte, etc. can be quickly absorbed and held by the 10
absorbent, and an outflow of the evaporated driving electrolyte to the outside can be widely reduced.
[0014]        In the invention 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 invention, there is 20 provided a leakage prevention
material for a 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 25 case having a cylindrical shape with a bottom for housing  8 the
capacitor element, and a pair of leads coming out from the capacitor element; wherein the leakage
prevention material is composed of the absorbent explained above (inventions 1 to 3) and a substance
5 impregnated with water (Invention 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 a molecular
compound by the absorbent is quick, so that a vapor of a driving electrolyte can be absorbed and held
quickly. Furthermore, although an evaporated driving electrolyte becomes 150C 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 devolatilize them. Thereby, a 20 volume of 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 quickly absorbed and held by the absorbent and an overflow of the 



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  (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 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 20 explosion-proof valve is
formed on a top panel portion of the metal case, and the explosion prevention vale opens 



in the case of an electricity abnormality to belch a driving electrolyte; and an absorbent for absorbing
the driving electrolyte is provided above the explosion-proof 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 outside can be reduced widely. [0020] 10In the invention above (Invention 6),
preferably, the absorbent is provided inside a casing attached above the explosion-proof valve
(Invention 7). According 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 the evaporated driving electrolyte to the outside can be furthermore reduced.
[0021] In the invention above (Invention 7), preferably, a 20 small opening 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 (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) when an 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 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 reaction of
forming a molecular compound with the driving electrolyte is quick, it is possible to immobilize a 15
vapor of the driving electrolyte quickly and suppress an outflow to the outside suitably. [0024]        In
the invention above (Invention 6), preferably, a substance impregnated with water is furthermore
provided 20 above the explosion-proof valve (Invention 10). According to the invention (Invention 10),
since the absorbent of the driving electrolyte, etc. is placed above the explosion-proof valve provided
on the top panel of the metal case, they can be absorbed and held quickly by the absorbent.
Furthermore, although an evaporated driving  



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 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 a casing attached above the
explosion- 15 proof valve (Invention 11). [0026]        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 devolat lized driving electrolyte as a result that a vaporization
heat is drawn by water of the substance impregnated with water is contained in the casing,
consequently, an overflow of the driving electrolyte to the outside can be furthermore 25 reduced.  13 



[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 (Invention 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 pressure, therefore, it is possible to prevent damages caused by an excessive pressure
in the casing and to prevent the casing from 15 coming off from the metal case. [00291        In the
invention above (Invention 10), preferably, the absorbent is 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 quick, therefore, a vapor of the driving
electrolyte can be immobilized quickly and an outflow to the outside can be suppressed suitably.
25[0030]  14 [00301 



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 substance 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. EFFECTS 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 a reaction of forming this molecular compound is so quick that a vapor of the
driving electrolyte can be immobilized quickly. 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 25 using the absorbance for a metal electrolytic
capacitor  15 of the present invention, it is possible to obtain a metal electrolytic capacitor, which does
not contaminate 



circuit board and is suitable for a variety of electric devices and electronic devices. 5[0032]        Also,
according to the leakage prevention material for a metal electrolytic capacitor of the present invention,
the leakage prevention material is composed of an absorbent, which forms 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 is possible 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 impregnated with water is provided together with the absorbent, the temperature of
the belched substance can be lowered and it can be 20 devolat lized as a result of taking a
vaporization heat 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 the leakage prevention material to above the explosion-
16 proof valve provided on the Lop panel portion of a metal case, a driving electrolyte, etc. can be
quickly absorbed and held by the absorbent. By using the absorbent for a metal electrolytic capacitor
of the present invention, a 5 metal electrolytic capacitor, which does not contaminate a circuit 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 it an organic solvent composing 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 evaporated driving electrolyte belching to the
outside can be reduced widely. Furthermore, 



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 temperature 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 a variety of electric devices and electronic devices. BRIEF DESCRIPTION OF
DRAWINGS [0034]   [FIG. l] FIG. I is a partially notched perspective view showing a metal electrolytic
capacitor according to 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] 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 two 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, etc. are included. Such molecular compounds can be formed by a contact reaction
between a compound forming a molecular compound and substances belched from an aluminum
electrolytic capacitor and, thereby, the belched substances can be transformed into solid compounds.
[0036] 10As a molecular compound as explained above, 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 substances, such as a 15 driving electrolyte,
from the capacitor body,. 



[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, cyclotriveratrylenes, spherands, cyclic olygopeptides, etc. may be mentioned. [0039]
As a multimolecular type host, ureas, thioureas, deoxycholic acids, cholic acids,
perhydro-triphenylenes, tri-o-thymotides, bian hryls, spirobifluorenes, cyclophosphazenes,
monoalcohols, diols, hydroxybenzophenones, acetylene alcohols, phenols, 10 bisphenols, trisphenols,
tetrakisphenols, polyphenols, naphthols, bisnaphthols, diphenyl methanols, carbonic acid amides,
thioamides, hixanthenes, carbonic acids, imidazoles, and hydroguinones, etc. may be mentioned.
[0040] 15Furthermore, as a polymer-type host, chitins, chitosans, polyethylene glycol armed polymers
having 1,1,2,2-tetrakisphenylethane as a core, polyethylene glycol armed polymers having a,a,a1,a'-
tetrakisphenylxylene as a core, etc. may be mentioned. 20[0041] 



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 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 compound,
organic 15 indium compound, organic gallium compound, organic tellurium compound, organic tin
compound, organic zirconium compound, and organic magnesium compound, etc. may be mentioned.
It is 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 is not particularly limited to these. [0044]        These
host compounds may be used as one kind alone or two or more kinds together as an absorbent. 25
Specifically, as a solvent for a driving electrolyte, 



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 to use a polymorphic absorbent, meaning one
absorbent is capable of including a plurality of solvents. For example, a-cyclodextrin, cyclodextrin and
other cyclodextrins; 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 tetrakispheno s; bis-P-naphthol and
other naphthols; n s(dicyclohexylamide) diphenate and other carboxylic 15 amides;
2,5-di-t-butylhydroquinone and other hydroquinones; chitin, chitosan, silica, calcium silicate,
magnesium aluminometasilicate, alumina, zeolite, magnesium oxide, magnesium silicate, aluminum
silicate and organic metal 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 invention is 25 composed of an absorbent and a substance impregnated with  



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. [0046]        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(II) sulfate7H20, iron(III).n.H20,
potassium alum.12H90, sodium aium12H90, aluminum sulfate16H20, nickel sulfate6H20, manganese
sulfate5H20, magnesium phosphate8H90, iron(II) phosphate81-i20 and other inorganic hydrates; and
15 magnesium acetate41-i2C, magnesium citrate.9H20 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 organic 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 ratio of the two may be 10 to 500 part by weights of the substance impregnated with
water with 25 respect to 10 to 500 parts by weight of the absorbent.  23 



[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 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 to FIG. 3, the reference number 1 indicates an
aluminum electrolytic capacitor body, and the capacitor body 1 has a configuratio 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 foil
made by an aluminum foil having a rough surface and winding the anodic foil and a 20 cathodic foil
along with a separator, and the capacitor element is impregnated 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-proof valve 4 formed by an approximate 25 cross-shaped thin portion is formed 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 variety of shapes, such as an approximate K-shape, approximate Y-shape, approximate
X-shape, approximate T-shape and 5 approximate V shape. 



[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 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 may be used.
[0051] 15On the top panel portion (the bottom portion) 6a has a plurality of small openings 7, 7, ...
formed thereon, and a space S between the cap 6 and the top panel portion 2a of the capacitor body 1
is 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
6 is preferably as small as possible because when it is too big with respect to the 25 capacitor body 1,
the capacitor itself becomes too big  25 and the commodity value declines in terms of standard and
design. However, it depends on an amount of the absorbent 9 (an absorbing amount) or an amount of
the leakage prevention ate al 9. 5[0053] Accordingly, an amount of necessary absorbent 9 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 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 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. [0054] 20An 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 is evaporated due to the heat so as to  26
generate a gas, such as hydrogen, and raise an internal pressure of the metal case 2. [0055] The rise
of the internal pressure activates the 5 explosion-proof valve 4 formed on the top panel portion 2a 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 is absorbed by 10 the absorbent 9 or the absorbent in the leakage prevention material 9
and immobilized. 



[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 material 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, because an internal pressure inside the cap 6 rises due to the belched substances, it
is necessary to make the cap 6 bigger or make a wall  27 thickness of the cap 6 thicker to attain
complete tolerability against the internal pressure. [0058] In the present embodiment, 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 belch the evaporated driving electrolyte as the internal pressure of the cap 6
becomes excessively greater. 10[0059] 



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 the 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 driving electrolyte to the outside, it can be mounted on a circuit board. Thereby, a highly
safe circuit board without any contamination and ignition, etc. can be obtained. Also, the circuit board
above can be 25 suitably used as a circuit board for a variety of  28 electric devices and electronic
devices. [0061] The present invention was explained above with reference to the attached drawings,
while the present 



5 invention is not limited to the embodiment above and can be modified and embodied variably. For
example, as to the Cap 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 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 S of the cap 6 without being wrapped in a permeable fiber material 8, such as an
unwoven fabric or filter paper, or the powder may be made into a tablet. In 15 that case, a filter paper,
etc. may be provided facing to the small openings 7. [EXAMPLES] [0062] Below, the present invention
will be explained 20 further in detail with examples, etc. however the present invention is not limited to
the examples, etc. below. [0063] [Reference Example 1] A commercially available aluminum
electrolytic 25 capacitor with a standard of 016mmx31.5mm, 400V and 33gF  29 was used and, when
a power of 100V and lA was reversely applied from a power unit to the aluminum electrolytic capacitor,
the explosion-proof valve 4 of the capacitor 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 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 tape, so 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 lA was reversely applied from the power unit to the capacitor, it was found that
the explosion-proof valve 4 of the capacitor body 1 20 opened but a belch amount 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- 25 cyclodextrin, a capacitor was produced 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 



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 cap 6 with a deoxycholic 10 acid in an amount of
1.21g, 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 I opened but a belch amount of the 15 driving electrolyte, 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)cyclohexane 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 that the explosion-proof valve 4 of the capacitor body 1 opened 25 but a belch
amount of the driving electrolyte, etc. was  31 reduced to a degree of belching slightly. 



[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 same way as in the example 1. When a power of
100V and lA 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 slightly. [0070] [Example 5] Other than filling the
cap 6 with porous silica in 15 an amount of 0.52g, 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 1 opened but belch amount of the
driving 20 electrolyte, etc. was reduced to a degree of belching slightly. [0071] [Example 6]
Other than filling the cap 6 with porous calcium 25 silicate in an amount of 0.25g, a capacitor was
produced 



32 in the same way as in the example 1. When a power of 100V and lA 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.
[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 lA was reversely applied from a power unit to the capacitor, it was found that the
explosion-proof valve 4 of the capacitor body I opened but a belch 15 amount of the driving electrolyte,
etc. was reduced to a degree of belching slightly. [0073] [Example 8] Other than filling the cap 6 with
porous alumina in 20 an amount of 1.43g, a capacitor was produced in the same way as in the
example I. When a power of 100V and lA 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 25 electrolyte, etc. was reduced to a degree of belching 



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 lA 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 to a degree of belching slightly. [0075] [Example 10] Other than filling the
cap 6 with porous magnesium 15 silicate in an amount of 1.12g, a capacitor was produced in the same
way as in the example I. When a power of 10017 and lA 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. [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. When a power of 100V and lA 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] [Reference Example 2] When an excess voltage of 600V 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 observed. [0078] 15[Example 12] 



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 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 slightly. [0079]
25[Comparative Example 2]  35        Other than not filling the cap 6 with a.- cyclodextrin, 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 the capacitor, a 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. [0080] 10[Example 13]        Other than
filling the cap 6 with deoxycholic 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 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 [0081] 



20[Example 14]        Other than filling the cap 6 with 1,1-bis(4- hydroxyphenyi)cyclohexane in an
amount of I.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 unit 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- 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, 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.
[0083] 15[Example 16]        Other than filling the cap 6 with porous silica in an amount of 0.52g, a
capacitor was produced in the same way as in the example 12. When 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 slightly. [0084] 25[Example  37
Other than filling the cap 6 with porous calcium silicate 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 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 1.03g, 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 of the driving electrolyte, etc. was reduced to a degree of belching slightly. [0086] 20[Example
19] 



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 explosion-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
0.67g, a capacitor was produced in the same way as in the example 12. When an excess voltage of
600V and 2A was applied from a 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 slightly. [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 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 with porous 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 body 1 opened but a belch amount of the driving electrolyte, etc. was reduced
to a degree of 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 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 15 capacitor body 1 and fixed
with a tape, so that a capacitor was produced. At this time, the cap 6 was filled with porous silica  as
an absorbent 9 in an amount of 0.42g and magnesium sulfate71120 as a substance impregnated with
water in an amount of 0.51g, so that 20 their volume ratio became 8:2. [0091] When a power of 100V
and lA 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  40 reduced to a degree of
belching in an extremely small amount. [0092] [Comparative Example 3] 5Other 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 lA 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 porous silica in
an amount of 0.52g, a capacitor was produced in the same way as in the example 23. When a power
of 100V and lA was reversely 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  41 the leakage prevention capability for the
driving electrolyte, etc. [0094] [Example 24] 5Other than filling the cap 6 with 1,1-bis(4-
hydroxyphenyi)cyclohexane as an absorbent in an amount of 0.90g and magnesium snlfate7H20 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 lA 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 15 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 1,1-bis(4- hydroxyphenyi)cyclohexane in an
amount of 1.12g. [0095] 20[Example 25]        Other than filling the cap 6 with porous calcium silicate as
an absorbent in an amount of 0.20g and potassium alum12H20 as a substance impregnated with
water in an amount of 0.51g, so that their volume ratio 



25 became 8:2, a capacitor was produced in the same way as  42 in the example 23. When a power of
100V and lA 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 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 0.25g. 10[0096] [Example 26]        Other than filling the cap 6 with porous magnesium
aluminometasilicate as an absorbent in an amount of 0.84g and aluminum sulfate16H20 in an amount
of 0.36g, so that 15 their volume ratio became 8:2, a capacitor was produced in the same way as in
the example 23. When a power of 100V and lA was reversely applied from a power unit to the
capacitor, it was found that t. e explosion-proof valve 4 of the capacitor body I 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 found that the belch at this time was reduced from that in the case of filling the cap 6
only with porous magnesium aluminometasilicare in an amount of 1.03g. [0097]  



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 produced in the same way as in the example 23. When
a power of 100V and lA 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 at 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 6 with porous magnesium
oxide as an absorbent in an amount of 0.54g and manganese sulfate5H20 as a substance
impregnated with water in 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 power unit to the capacitor, it was found that the explosion-proof valve 4 of the
capacitor body I opened 25 but a belch amount of the driving electrolyte, etc. was  



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 than filling the cap 6 with porous magnesium silicate
as an absorbent in an amount of 0.90g and iron(II) 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 example 23. When a power of 100V and lA was reversely applied from a power
unit to the capacitor, it was found that the explosion-proof valve 4 of the 15 capacitor body 1 opened
but a belch amount of the driving electrolyte, 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 20 amount of 1.12g. [0100] [Example 30]        Other
than filling the cap 6 with porous aluminum silicate as an absorbent in an amount of 1.01g and 25
iron(III) sulfatenH20 as a substance impregnated with  45 



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 lA 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 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 aluminum silicate 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 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 voltage 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 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 attstewas 25 reduced
from that in the case of filling the cap 6 only  46 with porous silica in an amount of 0.52g. [0102]
[Example 32] 



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 produced 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 electrolyte, etc. was reduced to a degree of belching in an extremely small amount. It was
found 15 that the belch at this time was reduced from that in the case of filling the cap 6 only with
1,1-bis(4- hydroxyphenyl)cyclonexane in an amount of 1.12g. [0103] [Example 33] 20Other than filling
the cap 6 with porous calcium silicate as an absorbent in an amount of 0.20g and potassium
alum12H20 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 25 in the example 31. When an excess
voltage of 600V and 2A  47 



was applied from a power unit to the capacitor, it was found that the explosion-proof valve 4 of the
capacitor body I 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 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 amount of 0.84g and aluminum sulfate16H20 as a substance impregnated 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 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 valve 4 of the capacitor body 1 opened but a
belch amount of the driving 20 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 aluminometasilicate in an amount of 1.03g. 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 sulfate.6H20 as a substance impregnated with water in an amount of 0.63g, 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 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 



10 but a belch amount of the driving electrolyte, etc. was reduced to a degree of belching in an
extremely small amount. It was found that the belch at this time was reduced from that in the case of
filling the cap 6 Only with porous alumina in an amount of 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 substance impregnated with water in 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 31. When
an excess voltage of 600V and 2A was applied from a power unit to the capacitor, it was found that the
explosion-proof valve 4 of 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 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[0107] [Example 37]        Other than filling the cap 6 with
porous magnesium silicate as an absorbent in an amount of 0.90g and ion(II) sulfate.7H20 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 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 valve 4 of the
capacitor 



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 1.01g and 25 ion(2II) sulfatenH20 as a substance impregnated with  50 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 31. When an excess voltage of 600V and 2A was applied from a power unit to the capacitcr,
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 [0109]
15 1... aluminum electrolytic capacitor body 2. .. metal case 



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 capacitor, 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 capacitor element, and a pair of 10 leads coming out from the capacitor element, wherein
the absorbent reduces a belch amount of a driving electrolyte, etc. by forming a molecular compound
with the driving electrolyte. 



[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, wherein 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 capacitor element impregnated with a driving electrolyte, a metal case having a
cylindrical shape with a bottom for housing the capacitor element, and a pair of leads coming out 5
from the capacitor element, wherein        the leakage prevention material is composed of the
absorbent as set forth in any one of claims 1 to 3 and a substance impregnated with water. 



[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 impregnated with a driving electrolyte, a metal
case having a cylindrical shape with a bottom, for housing the capacitor element, and a pair of leads
coming out from the capacitor element: wherein an explosion- 20 proof valve is formed on a top panel
portion of 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
25 is provided above the explosion-proof valve.  53 [Claim 7]        The metal electrolytic capacitor as
set forth in claim 6, wherein the absorbent is provided inside a casing attached above the
explosion-proof valve. 5[Claim 8]        The metal electrolytic capacitor as set forth in claim 7, wherein a
small opening for reducing an internal pressure rise associated with belch of a driving electrolyte, etc.
is formed on the casino. 10[Claim 9] 



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 furthermore 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 capacitor as 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 capacitor as set forth in claim 10, wherein the substance impregnated with water is
10 a water molecular compound. 








