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(57) ABSTRACT 

An electric double layer capacitor having an element 
impregnated With a non-aqueous electrolyte, said elernent 
comprising positive and negative electrodes made of car 
bonaceous electrodes, and a separator interposed betWeen 
the electrodes, Wherein said separator is made of at least tWo 
paper layers larninated to form one sheet, each of the paper 
layers has a thickness of from 20 to 60 pm, and at least one 
of the paper layers is a cellulose paper layer having a density 
of from 0.37 to 0.60 g/crn3. 
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ELECTRIC DOUBLE LAYER CAPACITOR AND 
SEPARATOR THEREFOR 

[0001] The present invention relates to a non-aqueous type 
electric double layer capacitor Which has a high poWer 
output and a high energy density and Which is excellent in 
a voltage-holding property. 

[0002] Heretofore, as a separator to be disposed betWeen 
positive and negative electrodes of an electric double layer 
capacitor, a polyethylene non-Woven fabric, a polypropylene 
non-Woven fabric, a polyester non-Woven fabric, kraft paper, 
a rayon/sisal mixed sheet, a Manila hemp sheet or a glass 
?ber sheet is, for example, knoWn (e.g. JP-A-9-45586, 
JP-A-1-304719). The role of a separator is to electrically 
insulate the positive electrode from the negative electrode on 
one hand and to facilitate transfer of ions in the electrolyte, 
Which takes place accompanying charge and discharge, on 
the other hand. 

[0003] In recent years, an attention has been draWn to an 
electric double layer capacitor for large current charge and 
discharge. HoWever, With a separator of eg a polyethylene 
non-Woven fabric, the ion conductivity is loW, and the 
internal resistance of the electric double layer capacitor is 
high, since the liquid absorbing property and the liquid 
holding property for the electrolyte are loW. Accordingly, if 
instantaneous large current discharge Was carried out as one 
of main characteristics of an electric double layer capacitor, 
the voltage drop Was substantial, such being not practical. 

[0004] Further, a conventional separator made of paper is 
excellent in heat resistance and tensile strength and is 
sometimes effective for an electric double layer capacitor to 
be used for a poWer source Whereby no large current 
discharge is carried out, like a hybrid poWer source With a 
solar cell. HoWever, When a conventional separator made of 
paper is used for an electric double layer capacitor for large 
current charge and discharge, Wherein the electrolyte is 
non-aqueous, the ion permeability tends to be inadequate. 

[0005] With an electric double layer capacitor for large 
current charge and discharge, it is desired to loWer the 
resistance and to increase the capacitance per unit volume 
(hereinafter referred to as a capacitance density), and it is 
accordingly required to make the separator as thin as pos 
sible. From the vieWpoint of the liquid-absorbing property 
and the liquid-holding property for the electrolyte, the 
separator is required to have a high porosity. HoWever, if a 
separator made of paper having a high porosity, is made thin, 
the insulating property betWeen the positive and negative 
electrodes tends to be inadequate, thus leading to 
microshortcircuiting, self-discharge or decrease in the yield 
for the production of capacitors. 

[0006] Further, When an electric double layer capacitor 
having a large capacitance is to be produced, a plurality of 
positive and negative electrodes may alternately be lami 
nated With a separator interposed therebetWeen, or elongated 
positive and negative electrodes may be Wound With a 
separator interposed therebetWeen, to form an element hav 
ing the electrodes and the separator intimately laminated, 
and usually, an electrolyte is impregnated to such an ele 
ment. Accordingly, especially When the viscosity of the 
electrolyte is relatively high, the separator is required to be 
excellent not only in the liquid-absorbing property and the 
liquid-holding property for the electrolyte, but also in the 
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impregnation property for the electrolyte. OtherWise, there 
Will be a problem that the productivity tends to be poor. 

[0007] Under these circumstances, it is an object of the 
present invention to realiZe reduction of the resistance and 
increase of the capacitance for an electric double layer 
capacitor by employing a separator Which is excellent in 
heat resistance and ion permeability and Which, at the same 
time, is excellent in the liquid-absorbing property, the liquid 
holding property and the impregnation property for an 
electrolyte even if it is thin, and has high strength and 
excellent insulating properties. 

[0008] The present invention provides an electric double 
layer capacitor having an element impregnated With a non 
aqueous electrolyte, said element comprising positive and 
negative electrodes made of carbonaceous electrodes, and a 
separator interposed betWeen the electrodes, Wherein said 
separator is made of at least tWo paper layers laminated to 
form one sheet, each of the paper layers has a thickness of 
from 20 to 60 pm, and at least one of the paper layers is a 
cellulose paper layer having a density of from 0.37 to 0.60 
g/cm3; and the separator for such a capacitor. 

[0009] NoW, the present invention Will be described in 
further detail With reference to the preferred embodiments. 

[0010] The separator in the present invention is a paper 
(hereinafter referred to as a multilayered paper) prepared by 
laminating at least tWo paper layers into one sheet on a 
paper-making machine, and each of the paper layers has a 
thickness of from 20 to 60 pm. With paper layers having a 
thickness of less than 20 pm, the strength tends to be Weak, 
and the handling tends to be difficult When they are lami 
nated by a paper-making machine. On the other hand, if the 
thickness exceeds 60 pm, When a separator is made by 
laminating a plurality of such paper layers, the volume of the 
separator occupying per unit volume of the electric double 
layer capacitor, tends to be large, Whereby the capacitance 
density of the electric double layer capacitor can not be 
made adequately high. The paper-making machine to be 
used for making the multilayered paper, is preferably com 
bination machine. 

[0011] Further, in the present invention, at least one of the 
above-mentioned paper layers has a density of from 0.37 to 
0.60 g/cm3. If a separator is made solely of paper layers 
having a density of less than 0.37 g/cm3, the positive and 
negative electrodes can not adequately be insulated. On the 
other hand, if the separator contains a paper layer having a 
density exceeding 0.60 g/cm3, the ion permeability tends to 
be inadequate, and the resistance of the separator tends to be 
high. Preferably, the density is Within a range of from 0.40 
to 0.50 g/cm3. Here, the porosity of the cellulose paper layer 
is determined solely by the starting material and the density. 
The separator made of the multilayered paper preferably has 
a porosity of from 60 to 90%, more preferably from 65 to 
85%. 

[0012] With a loW density cellulose paper having an 
adequate porosity to provide the liquid-absorbing property 
and the liquid-holding property for an electrolyte, if the 
thickness is, for example, at most 100 pm, the capacitance 
density of an electric double layer capacitor can be made 
high, but pinholes are likely to be present. Accordingly, if a 
single sheet of cellulose paper having a thickness of at most 
100 pm is used alone as a separator for an electric double 
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layer capacitor, short circuiting may occur due to the pin 
holes, and self discharge is likely to take place. 

[0013] Whereas, in the present invention, the separator is 
made of a plurality of paper layers laminated one on another, 
Whereby the probability of formation of pinholes is very loW 
by the lamination of a plurality of paper layers even though 
each paper layer may have pinholes, Whereby the electric 
double layer capacitor Will be scarcely susceptible to self 
discharge, and the yield in the production can also be 
increased. Namely, even With a separator having the same 
thickness, the separator made of a multilayered paper has a 
loW probability of having pinholes and is less susceptible to 
self discharge, as compared With a usual separator made of 
a single sheet of cellulose paper. 

[0014] In the present invention, the separator is preferably 
a multilayered paper or multi ply made of multilayers 
prepared by laminating tWo paper layers ie a double 
layered paper or double ply made of tWo layers. If the 
number of paper layers is too much, the separator tends to 
be thick, Whereby the capacitance density of the electric 
double layer capacitor tends to be loW. The thickness of the 
separator is preferably less than 100 pm, more preferably 
from 40 to 80 pm. 

[0015] Further, the plurality of paper layers constituting 
the multilayered paper for the separator may all have the 
same properties, or may be a combination of paper layers 
having different properties. In such a case, every paper layer 
may independently be a paper layer (hereinafter referred to 
as a paper layer A) made of a cellulose paper layer having 
a density of from 0.37 to 0.60 g/cm3, or it may preferably be 
a combination With a paper layer having a loWer density than 
the paper layer A, so that the impregnation property for an 
electrode can be improved. 

[0016] As a structure to obtain a large capacitance for an 
electric double layer capacitor, a plurality of electrodes may 
be laminated With a separator interposed therebetWeen, or a 
pair of strip electrodes may be Wound With a separator 
interposed therebetWeen, to form an element, and this ele 
ment may be accommodated in a casing. In such an element, 
the electrodes and the separator are intimately laminated, 
and When an electrolyte is impregnated thereto, if the density 
of the separator is high, it takes time to impregnate the 
electrolyte to the element, and the productivity of the electric 
double layer capacitor tends to be poor. On the other hand, 
if the density of the separator is loW, short circuiting is likely 
to result, and no adequate insulation betWeen the positive 
and negative electrodes can be made. 

[0017] Whereas, the separator in the present invention is a 
multilayered paper prepared by laminating at least one more 
paper layer on a paper layer A, Whereby the positive and 
negative electrodes can adequately be insulated, and self 
discharge is little. HoWever, With the paper layer A, the 
thickness is thin and the density is relatively high, and in the 
element having the above-mentioned large capacitance type 
structure, the impregnation speed of the electrolyte is sloW. 
Therefore, it is preferred to use a multilayered paper pre 
pared by laminating a paper layer A With a paper layer 
having a loWer density than the paper layer A. It is particu 
larly preferred to employ a multilayered paper prepared by 
laminating a paper layer A With a paper layer (hereinafter 
referred to as a paper layer B) made of cellulose paper 
having a density of from 0.15 to 0.36 g/cm3. 
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[0018] In the case of the above multilayered paper, When 
an electrolyte is impregnated to an element having a large 
capacitance type structure, the electrolyte Will pass through 
the paper layer B having a loW density to spread over the 
entire element, Whereby the impregnation speed of the 
electrolyte Will be very high. 

[0019] In the present invention, as the paper layer A, any 
one of a cellulose type electrolytic paper, a paper made of 
rayon ?bers and a mixed paper made of cellulose and glass 
?bers, may, for example, be used. Particularly preferred is a 
paper prepared to contain at least 50 Wt % of ?bers obtained 
by beating regenerated cellulose ?bers. Here, the regener 
ated cellulose ?bers as the starting material are regenerated 
cellulose ?bers Which can be beaten by a beating machine 
installed in a usual paper-making process, such as regener 
ated cellulose ?bers having a high polymeriZation degree, or 
solvent-spun rayon ?bers. 

[0020] The beatable regenerated cellulose ?bers Will be 
uniformly ?brillated and Will have ?exibility increased by 
the beating treatment. Accordingly, the paper layer prepared 
to contain at least 50 Wt % of such ?bers, is excellent in 
tensile strength. Further, the ?bers ?brillated by beating 
treatment, are extremely dense, and the cross sections of 
?brils are substantially circular. Accordingly, the paper layer 
prepared to contain at least 50 Wt % of such ?bers, is 
excellent in ion permeability and has a loW resistance, even 
if it is of a high density. 

[0021] Other material to be incorporated to the beaten 
regenerated cellulose ?bers, is not particularly limited, and 
any ?bers such as Manila hemp, sisal or kraft pulp, may be 
used. Such a material is preferably beaten depending upon 
the degree of beating of the regenerated cellulose ?bers. 

[0022] The paper layer B may be made of any material 
such as Manila hemp, sisal, kraft pulp or regenerated cel 
lulose ?bers. 

[0023] The separator in the present invention can be 
prepared, for example, as folloWs. Firstly, beatable regen 
erated cellulose ?bers cut into a feW mm are beaten to a 

proper degree by a beating machine. On the other hand, 
?bers to be used as a blend material are likeWise beaten to 
a proper degree, folloWed by mixing so that the regenerated 
cellulose ?bers are contained in an amount of at least 50 Wt 
%, Whereupon a paper having a predetermined thickness is 
prepared. A plurality of sheets of paper thus obtained are 
laminated, or such a sheet is laminated With a paper prepared 
by any other method, into one sheet on a paper-making 
machine to obtain a multilayered paper, Which is used as the 
separator. The plurality of paper layers may be used as a 
separator simply by overlaying one on another Without being 
laminated. In such a case, so long as the liquid-absorbing 
property and the liquid-holding property for an electrolyte 
and the insulating property are concerned, the effects of the 
present invention can be expected, but such a method is not 
preferred, since a step of overlaying a plurality of separators 
Will be an additional step especially in the case of an electric 
double layer capacitor having a large capacitance type 
structure. 

[0024] The cellulose paper usually contains from 3 to 10 
Wt % of Water. In order to reduce leakage current and to 
secure high Withstand voltage for an electric double layer 
capacitor having a non-aqueous electrolyte, it is preferred to 
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remove such Water. When a cellulose paper is used as a 
paper layer for a separator, the Water content in the cellulose 
paper is preferably at most 1 Wt %. 

[0025] In the electric double layer capacitor of the present 
invention, the electrodes for both positive and negative 
electrodes, are carbonaceous electrodes comprising a carbon 
material as the main component, and the capacitor is based 
on a principle that electric charge is stored in an electric 
double layer formed at the interface betWeen the electrodes 
and the electrolyte. To increase the capacitance of an electric 
double layer capacitor, the speci?c surface area of the carbon 
material is preferably large, and the carbonaceous electrodes 
are preferably made of a carbon material having a speci?c 
surface area of from 700 to 2,500 m2/g and an organic 
binder. 

[0026] As the carbon material, activated carbon, carbon 
black or polyacene may, for example, be used. To the 
carbonaceous electrodes, an electrically conductive material 
may be incorporated to increase the electrical conductivity, 
as the case requires. An organic binder is added to the carbon 
material, and the carbonaceous electrode is formed into a 
sheet shape on a metal current collector so that it is inte 
grated With the current collector to form an electrode assem 
bly. The organic binder to be used here, may preferably be, 
for example, a polyvinylidene ?uoride, a polytetra?uoroet 
hylene, a polyimide resin or a polyamideimide resin. The 
metal current collector may, for example, be a foil, a net or 
the like of eg aluminum or stainless steel. Particularly 
preferred is aluminum, since it is light in Weight and has a 
loW resistance. 

[0027] The electrolyte to be used for an electric double 
layer capacitor includes an aqueous electrolyte and a non 
aqueous electrolyte. HoWever, the Withstand voltage is about 
0.8 V With the aqueous electrolyte, While it is about 2.5 V 
With the non-aqueous electrolyte. The electrostatic energy of 
an electric double layer capacitor is proportional to the 
square of the Withstand voltage. Accordingly, from the 
vieWpoint of the energy density, it is preferred to use the 
non-aqueous electrolyte, as the energy density can be made 
larger by about 9 times. 

[0028] The solute for the non-aqueous electrolyte for the 
electric double layer capacitor of the present invention is 
preferably at least one salt comprising a quaternary onium 
cation represented by R1R2R3R4N+or R1R2R3R4P+, Wherein 
each of R1, R2, R3 and R4 Which are independent of one 
another, is a CL6 alkyl group, and an anion such as B134‘, 
P136‘, SO3CF3_, AsF6_, N(SO2CF3)2_ or C104‘. 

[0029] Further, the organic solvent to be used for the 
non-aqueous electrolyte is preferably a cyclic carbonate 
such as ethylene carbonate, propylene carbonate or butylene 
carbonate, a linear carbonate such as dimethyl carbonate, 
ethyl methyl carbonate or diethyl carbonate, acetonitrile, 
sulfolane or a sulfolane derivative. It is particularly prefer 
ably at least one member selected from the group consisting 
of propylene carbonate, ethylene carbonate, dimethyl car 
bonate, diethyl carbonate, methyl ethyl carbonate, sulfolane 
and methylsulfolane. 

[0030] As the shape of the electric double layer capacitor 
of the present invention, preferred is a cylindrical type 
prepared in such a manner that a pair of elongated electrodes 
are Wound With an elongated separator interposed therebe 
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tWeen, to form an element, and the element is impregnated 
With a non-aqueous electrolyte and accommodated in a 
bottomed cylindrical casing, or an angular type prepared in 
such a manner that a plurality of rectangular electrodes as 
positive and negative electrodes are alternately laminated 
With a separator interposed therebetWeen, to form an ele 
ment, and the element is impregnated With a non-aqueous 
electrolyte and accommodated in a bottomed angular casing, 
since it is thereby possible to obtain a large capacitance. 

[0031] NoW, the present invention Will be described in 
further detail With reference to Examples. HoWever, it 
should be understood that the present invention is by no 
means restricted to such speci?c Examples. 

EXAMPLE 1 

[0032] Solvent-spun rayon Was beaten, and using it, a 
paper3 having a thickness of 35 pm and a density of 0.40 
g/cm Was prepared. This paper and a paper made of Manila 
hemp3 having a thickness of 30 pm and a density of 0.35 
g/cm Were laminated by a paper-making machine to obtain 
a double layered paper having a thickness of 65 pm. 

[0033] A mixture comprising 80 Wt % of activated carbon 
having a speci?c surface area of 1,800 m2/g, 10 Wt % of 
carbon black and 10 Wt % of polytetra?uoroethylene as a 
binder, Was kneaded While adding ethanol dropWisely, fol 
loWed by rolling to obtain a sheet electrode having a 
thickness of 180 pm. This electrode Was dried at 200° C. for 
30 minutes to remove ethanol and then bonded by means of 
a conductive adhesive on a portion having a Width of 6 cm 
and a length of 13 cm on each side of an aluminum foil 
current collector having a thickness of 40 pm and having a 
lead and further roll-pressed to obtain an electrode inte 
grated With the current collector, having a thickness of 410 
pm, Which Was used for both positive and negative elec 
trodes. 

[0034] 19 Sheets of the positive electrode and 19 sheets of 
the negative electrode Were alternately laminated via the 
above-mentioned double layered paper as a separator, to 
obtain a laminated element. HoWever, as the positive and 
negative electrodes as the outermost layers, electrodes hav 
ing a sheet electrode bonded only on one side of a current 
collector, Were employed. This element Was accommodated 
in a bottomed angular aluminum casing having a height of 
15 cm, a Width of 7 cm and a thickness of 2.2 cm, and the 
respective leads are Welded by ultrasonic Welding to a 
positive terminal and a negative terminal attached airtightly 
and insulatedly to an aluminum top cover having an injec 
tion hole. Then, the top cover Was ?t in an opening of the 
angular casing, and the peripheral portion Was Welded for 
sealing by laser Welding. 

[0035] Then, vacuum drying treatment Was carried out at 
200° C. for 24 hours in such a state that the injection hole 
of the top cover Was open. Then, using as an electrolyte a 
solution prepared by dissolving 1.5 mol/l of triethylmonom 
ethylammonium tetra?uoroborate in propylene carbonate, 
the electrolyte Was vacuum impregnated to the above ele 
ment from the above-mentioned injection hole, and then the 
injection hole Was airtightly sealed by attaching a safety 
valve thereto, to obtain an electric double layer capacitor 
cell. 

[0036] The above electric double layer capacitor cell Was 
charged at a constant voltage of 2.5 V for 30 minutes and 
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then discharged at a constant current of 50 A to 1.0 V, 
whereby the capacitance Was determined from the gradient 
of the discharge curve from 2.5 V to 1.0 V. Further, the 
internal resistance Was calculated from the voltage drop at 
the initial stage of discharge. Further, after charging at a 
constant voltage of 2.5 V for 48 hours, the cell Was left to 
stand in an open circuit state, and the holding voltage upon 
expiration of 72 hours, Was measured. Further, the time 
required for impregnation When a predetermined amount of 
the electrolyte Was vacuum-impregnated to the element, Was 
measured, and the measured time Was taken as the time for 
impregnation of the electrolyte. The results are shoWn in 
Table 1. 

EXAMPLE 2 

[0037] Solvent-spun rayon Was beaten, and using it, a 
paper3 having a thickness of 35 pm and a density of 0.40 
g/cm and a paper having a thickness of 30 pm and a density 
of 0.26 g/cm3Were prepared. These tWo sheets of papers 
Were laminated by a paper-making machine to obtain a 
double layered paper having a thickness of 65 pm. An 
electric double layer capacitor cell Was prepared in the same 
manner as in Example 1 except that this double layered 
paper Was used as the separator. Using this cell, evaluation 
Was carried out in the same manner as in Example 1. The 
results are shoWn in Table 1. 

EXAMPLE 3 

Comparative Example 

[0038] Solvent-spun rayon Was beaten, and using it, a 
paper3 having a thickness of 65 pm and a density of 0.40 
g/cm Was prepared. An electric double layer capacitor cell 
Was prepared in the same manner as in Example 1 except 
that this paper Was used as the separator. Using this cell, 
evaluation Was carried out in the same manner as in Example 
1. The results are shoWn in Table 1. 

EXAMPLE 4 

Comparative Example 
[0039] TWo sheets of paper made of Manila hemp having 
a thickness of 32.5 pm and a density of 0.35 g/cm3, Were 
laminated by a paper-making machine to obtain a double 5 
layered paper having a thickness of 65 pm. An electric 
double layer capacitor cell Was prepared in the same manner 
as in Example 1 except that this double layered paper Was 
used as the separator. Using this cell, evaluation Was carried 
out in the same manner as in Example 1. The results are 
shoWn in Table 1. 

TABLE 1 

Holding voltage 
Capaci- Resist- Time (sec) for (V) upon 
tance ance impregnation of expiration of 
(F) (mg) the electrolyte 72 hours 

Ex. 1 1,844 2.2 56 2.4 
Ex. 2 1,817 2.1 55 2.4 
Ex. 3 1,810 2.8 350 2.4 
Ex. 4 1,820 1.9 45 0.0 

[0040] According to the present invention, it is possible to 
obtain an electric double layer capacitor Which has a loW 
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internal resistance and is excellent in the voltage-holding 
property With little self discharge and Which has a high 
capacitance density. Further, the electric double layer 
capacitor of the present invention can be produced With 
good production ef?ciency, since the separator has an excel 
lent impregnation property for an electrolyte. The electric 
double layer capacitor of the present invention is useful 
particularly for a Wound type or laminated type electric 
double layer capacitor for a large capacitance or a large 
current, Whereby the discharge capacitance is from 50 to 
20,000 E or the discharge current is from 1 to 1,000 A. 

What is claimed is: 
1. An electric double layer capacitor having an element 

impregnated With a non-aqueous electrolyte, said element 
comprising positive and negative electrodes made of car 
bonaceous electrodes, and a separator interposed betWeen 
the electrodes, Wherein said separator is made of at least tWo 
paper layers laminated to form one sheet, each of the paper 
layers has a thickness of from 20 to 60 pm, and at least one 
of the paper layers is a cellulose paper layer having a density 
of from 0.37 to 0.60 g/cm3. 

2. The electric double layer capacitor according to claim 
1, Wherein the separator contains a cellulose paper layer 
having a density of from 0.15 to 0.36 g/cm3 in addition to the 
cellulose paper layer having a density of from 0.37 to 0.60 
g/cm3. 

3. The electric double layer capacitor according to claim 
1, Wherein the cellulose paper layer having a density of from 
0.37 to 0.60 g/cm3 is a paper prepared to contain at least 50 
Wt % of ?bers obtained by beating regenerated cellulose 
?bers. 

4. The electric double layer capacitor according to claim 
1, Wherein the separator has a thickness of from 40 to 80 pm. 

5. The electric double layer capacitor according to claim 
1, Wherein the carbonaceous electrodes are made of a carbon 
material having a speci?c surface area of from 700 to 2,500 
m2/g and an organic binder. 

6. The electric double layer capacitor according to claim 
1, Wherein the solute of the non-aqueous electrolyte is a salt 
comprising a quaternary onium cation represented by 
R‘lRZR3RL‘N+ or R1RZR3R4PJ', Wherein each of R1, R2, R3 
and R4 Which are independent of each other, is a CL6 alkyl 
group, and an anion of B134“, P136“, 503C133“, AsF6_, 
N(SO2CF3)2_ or C104“, and the solvent of the non-aqueous 
electrolyte is at least one member selected from the group 
consisting of propylene carbonate, ethylene carbonate, dim 
ethyl carbonate, diethyl carbonate, methyl ethyl carbonate, 
acetonitrile, sulfolane and methylsulfolane. 

7. Aseparator for an electric double layer capacitor, Which 
is a separator to be disposed betWeen positive and negative 
electrodes made of carbonaceous electrodes, and Which is 
made of at least tWo paper layers laminated to form one 
sheet, each of the paper layers has a thickness of from 20 to 
60 pm, and at least one of the paper layers is a cellulose 
paper layer having a density of from 0.37 to 0.60 g/cm3. 

8. The separator for an electric double layer capacitor 
according to claim 7, Wherein the separator contains a 
cellulose paper layer having a density of from 0.15 to 0.36 
g/cm3 in addition to the cellulose paper layer having a 
density of from 0.37 to 0.60 g/cm3. 

9. The separator for an electric double layer capacitor 
according to claim 7, Wherein the cellulose paper layer 
having a density of from 0.37 to 0.60 g/cm3 is a paper 
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prepared to contain at least 50 Wt % of ?bers obtained by 11. The separator for an electric double layer capacitor 
beating regenerated cellulose ?bers. according to claim 7, Which has a porosity of from 60 to 

10. The separator for an electric double layer capacitor 90%. 
according to claim 7, Which has a thickness of from 40 to 80 

urn. 


