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(57) ABSTRACT 

A filter material take-up product and a paper winding core, 
which are free from Secondary-contamination by an outgas 
while being transported or Stocked. Irrespective of its appli 
cation Such as building air conditioner, an air cleaner or a 
Semi-conductor factory, the amount of the outgas to be 
generated from the filter take-up product for the air filter can 
be kept at a negligible level. The filter take-up product for 
the air filter is produced by coating and wrapping the filter 
material for the air filter, as wound on the winding core, with 
a film wrapping material which is So made of phenolic 
compounds, carboxylate esters, phosphate ester or cyclic 
Siloxance as to have an outgas generation in an amount of 
100 ng/g or less by the dynamic head Space method. 
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FILTER MATERIAL TAKE-UP PRODUCT FOR AIR 
FILTER 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a filter material 
take-up product for an air filter. More particularly, the 
invention relates to a filter material take-up product for an air 
filter, which is used for a clean room, a clean bench or the 
like for a Semiconductor, a liquid crystal or a bio/food 
industry, or an air filter for a building air conditioner, an air 
cleaner etc. 

0003 2. Description of the Related Art 
0004. A filter material for a high-efficiency particulate air 
(HEPA) filter, a filter material for an ultra low penetration air 
(ULPA) filter, and a filter material for an ASHRAE air filter, 
which are mainly made of a glass fiber, are used in various 
fields Such as a clean room or a clean bench for a Semicon 
ductor, a liquid crystal or a bio/food industry, or an air filter 
for a building air conditioner, an air cleaner etc. 
0005. In connection with an increasing integration degree 
of LSI, there has been a major issue in a Semiconductor 
manufacturing proceSS in recent years: The issue is that a 
very Small amount of a gas component (hereinafter referred 
to as an outgas) of a ng/m order generated from the air filter 
and other components which constitute a clean room is Stuck 
to a Silicon wafer or a glass Substrate, causing a reduction in 
yield of Semiconductor products. 
0006 The outgas components which are considered 
problematic here mean organic Substances in general that 
Stick to the Silicon wafer easily, and it is said that a polar 
Substance Sticks to the Silicon wafer particularly easily. 
0007 Aside from the above, a recent environmental 
hormone problem, and a health hazard problem Such as an 
allergy due to a volatile organic matter, represented by a sick 
building Syndrome, have come under close Scrutiny. Thus, 
there has been a need to heed the outgas from the air filter 
used for a building air conditioner or an air cleaner. Among 
carboxylate esters, di-2-ethylhexyl phthalate (DOP) and 
di-n-butyl phthalate (DBP) that are a phthalate ester, are 
particularly known as environmental hormones, and are 
Substances to be controlled. AS for a filter material for an air 
filter that Solves this problem, a proposal has been made to 
limit a raw material used for a filter material in WO 
97/04851, and Japanese Patent Laid-Open Heisei 10 (1998)- 
244112 etc. 

0008. On the other hand, the filter material for the air 
filter is continuously processed when pleating is carried out 
in a filter-processing maker. Thus, when Shipped from a 
manufacturing factory of the filter material for the air filter, 
the filter is wound on a winding core made of paper, a 
Synthetic resin, a metal or the like to be made in a shape of 
a take-up roll product. A packing method employed is 
wrapping the take-up roll by a film for the purpose of 
preventing it from being wet due to water, i.e., moisture 
prevention, as well as prevention of dusts and chips, while 
being transported or Stored, and housing it in an outer box 
made of a cardboard or the like. 

0009 Regarding a packing method of an air filter unit, 
Japanese Patent Laid-Open Heisei 11 (1999)-253715 dis 

Feb. 12, 2004 

closes a packing method by which an air filter is packed in 
a Space where no gaseous organic matters exist, using a 
packing material which generates no gaseous organic mat 
ters. This publication describes that if the air filter, in which 
a gaseous organic matter is adsorbed on a filter material 
thereof through the assembling environment and the packing 
material, is directly installed in a clean room, the gaseous 
organic matter is radiated within the clean room and con 
taminates the air for at least 6-month Storage period after the 
installation. However, although the publication defines a 
kind of a resin for a resin sheet, and a kind of a plasticizer 
and an antioxidant as the packing material, no consideration 
is given regarding influences of other additives, and there is 
no definition of the amount of an outgas from the packing 
material. Besides, there is no mention of importance of a 
packing method of a filter material take-up product. Actu 
ally, Since the air filter takes a shape where the filter material 
folded in ZigZags is fixed by an aluminum frame or a wooden 
frame, a Surface of the filter material in a packed State is 
always in contact with or in the vicinity of the packing 
material, thus Susceptible to the exposure of the outgas, 
which is a harsh condition. On the other hand, when the filter 
material take-up product for the air filter is packed, the 
condition for the filter material take-up product is totally 
different from the above, because only an upper winding of 
the roll is in contact with the packing material. Therefore, in 
the publication, no consideration has been given whatsoever 
to the packed filter material take-up product for the air filter 
from the Standpoint of the outgas. 

SUMMARY OF THE INVENTION 

0010. However, recent investigation conducted by the 
inventors has revealed that a Source of the outgas generated 
from the filter material for the air filter is not only a raw 
material for the filter material but also a packing material of 
the filter material take-up product, i.e., a coating sheet 
material or a winding core. That is, most of the outgases 
generated from the coating sheet material or the winding 
core of the filter material take-up product stay on an outer 
portion of a roll or inside of the roll around the winding core. 
However, a Specific outgas permeates into the inside of the 
filter material take-up product roll to be adsorbed again on 
the filter material during transport and Storage. It was 
discovered that this filter material on which the specific 
outgas is adsorbed becomes an outgas Source during when 
the filter material is used. Accordingly, although not all 
kinds of outgases generated from a packing material need to 
be controlled, there is now a need to control at least a 
Specific outgas having permeability. 
0011 Hence, an object of the present invention is to 
provide a filter material take-up product for an air filter, 
which is not contaminated Secondarily by an outgas during 
transport and Storage. In other words, the object is to provide 
a filter material take-up product for an air filter, in which an 
outgas generated from the filter material take-up product for 
the air filter is ultimately kept at a negligible level by 
controlling the amount of the outgas generated from a 
packing material to as much of a minimum level as possible, 
for any applications Such as building air conditioner, an air 
cleaner, a Semiconductor factory and the like. 
0012 Another object of the present invention is to pro 
vide a paper-winding core for a filter material take-up 
product for an air filter, in which an amount of an outgas 
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generated from the paper-winding core is Suppressed to as 
much of a minimum level as possible by defining the amount 
of the outgas generated from an adhesive used in manufac 
turing the paper-winding core for taking up the filter material 
for an air filter. It is also an object to provide a filter material 
take-up product for an air filter in which this paper-winding 
core is used. 

0013 Yet another object of the present invention is to 
provide a filter material take-up product for an air filter 
which is not contaminated Secondarily by an outgas even if 
a storage period of the filter material take-up product for the 
air filter is long, e.g., 12-month Storage period of Storage 
period. 

0.014. Yet another object of the present invention is to 
provide a filter material take-up product for an air filter 
which can be Stored for a long period of time without being 
influenced by an environment of a storage place or an outgas 
generated from an Outer box, by obstructing an influence of 
a storage environment. 
0.015 Yet another object of the present invention is to 
provide a filter material take-up product for an air filter, 
especially a filter material take-up product for an air filter 
mainly made of a glass fiber, and also to provide a paper 
winding core for the take-up product. 
0016. According to the present invention, means for 
achieving the foregoing objects are as follows. 
0.017. A filter material take-up product for an air filter 
according to the present invention is characterized in that a 
filter material for the air filter wound on a winding core is 
coated and wrapped with a film wrapping material which has 
100 ng/g or less of phenolic compounds, carboxylate esters, 
phosphate esters and cyclic Siloxanes, respectively, as an 
outgas generation amount when treated by a dynamic head 
Space method. 
0.018. A filter material take-up product for an air filter 
according to the present invention, which includes a filter 
material for the air filter wound on a winding core, is 
characterized in that the winding core has 100 ng/g or leSS 
of phenolic compounds, carboxylate esters, phosphate esters 
and cyclic Siloxanes, respectively, as an outgas generation 
amount when treated by a dynamic head-space method. 
0019. A paper-winding core for a filter material take-up 
product for an air filter according to the present invention is 
characterized in that a winding core on which a filter 
material is wound is made of paper, and an adhesive used in 
manufacturing the winding core has 1000 ng/g or less of 
phenolic compounds, carboxylate esters, phosphate esters 
and cyclic Siloxanes, respectively, as an outgas generation 
amount when treated by a dynamic head-space method. 
0020. A filter material take-up product for an air filter 
according to the present invention, which includes a filter 
material for the air filter wound on a winding core, is 
characterized in that the winding core is made of paper, and 
an adhesive used in manufacturing the winding core has 
1000 ng/g of phenolic compounds, carboxylate esters, phos 
phate esters and cyclic Siloxanes, respectively, as an outgas 
generation amount when treated by a dynamic head-space 
method. 

0021. A filter material take-up product for an air filter 
according to the present invention, which includes a filter 
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material for the air filter wound on a winding core, the filter 
material being coated and wrapped with a film wrapping 
material, is characterized in that the winding core and the 
film wrapping material have 100 ng/g or less of phenolic 
compounds, carboxylate esters, phosphate esters and cyclic 
Siloxanes, respectively, as a total amount of an outgas when 
treated by a dynamic head-space method. 
0022. A filter material take-up product for an air filter 
according to the present invention, is characterized in that a 
filter material for the air filter wound on a winding core is 
coated and wrapped with a film wrapping material having a 
gas barrier layer on one Side or both Sides of a film Surface 
thereof. 

0023. A filter material take-up product for an air filter 
according to the present invention is characterized in that a 
filter material for the air filter wound on a winding core is 
coated and wrapped with an aluminum foil sheet. 
0024. A filter material take-up product for an air filter 
according to the present invention, including a filter material 
for the air filter wound on a winding core, the filter material 
being coated and wrapped with a film wrapping material, is 
characterized in that the winding core has 100 ng/g or leSS 
of phenolic compounds, carboxylate esters, phosphate esters 
and cyclic Siloxanes, respectively, as an outgas generation 
amount when treated by a dynamic head-space method, and 
the film wrapping material is either a film wrapping material 
having a gas barrier layer on one side or both sides of a film 
Surface thereof, or an aluminum foil sheet. 
0025 Concerning the paper-winding core for the filter 
material take-up product for the air filter of the invention, it 
is preferable that the filter material for the air filter is mainly 
made of a glass fiber. 
0026. As for the filter material take-up product for the air 

filter of the invention, preferably, the filter material for the 
air filter is mainly made of a glass fiber. 
0027. In a concept of the film wrapping material of the 
present invention, a sheet Such as an aluminum foil sheet is 
included. 

0028. According to the invention of claim 1 or 2, the filter 
material take-up product for the air filter, which is not 
contaminated Secondarily by an outgas while being trans 
ported or stored, can be provided. This is because the filter 
material for the air filter, which is wound on the winding 
core, is coated and wrapped with the film wrapping material 
in which an outgas generation of phenolic compounds, 
carboxylate esters, phosphate esters or cyclic Siloxanes by a 
dynamic head-space method is 100 ng/g or leSS. This is also 
because the winding core has an outgas generation of 
phenolic compounds, carboxylate esters, phosphate esters or 
cyclic Siloxanes by the dynamic head-space method, is 100 
ng/g or less. Accordingly, the filter material for the air filter 
can be provided in which the amount of the outgas generated 
therefrom is ultimately kept at a negligible level by control 
ling the amount of the outgas generated from the packing 
material to as much of a minimum level as is possible for any 
applications to a building air conditioner, an air cleaner, a 
Semiconductor factory or the like. 
0029. According to the invention of claims 3 and 4, by 
defining the amount of outgas generated from the adhesive 
used in manufacturing a paper-winding core for a filter 
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material for the air filter, the paper-winding core for a filter 
material take-up product for the air filter, where an amount 
of an outgas generated from the paper-winding core is 
Suppressed to as much of an minimum level as is possible, 
as well as a filter material take-up product for the air filter 
using the paper-winding core can be provided. 
0.030. According to the invention of claim 5, a winding 
core and a film wrapping material are used, and the winding 
core and the film wrapping material have 100 ng/g or less of 
phenolic compounds, carboxylate esters, phosphate esters 
and cyclic siloxanes as a total amount of an outgas genera 
tion amount when treated by a dynamic head-space method. 
Thus, a filter material take-up product for the air filter, which 
is not contaminated Secondarily by the outgas even though 
being Stored for a long period of time, e.g., 12-month Storage 
period, can be provided. 

0031. According to the invention of claims 6 to 8, an 
influence of a Storage environment is obstructed by coating 
and wrapping the filter material take-up product for the air 
filter, with a film wrapping material having a gas barrier 
layer on one side or both sides of the film Surface thereof or 
with an aluminum foil sheet, or by using either of the film 
wrapping material or the aluminum foil sheet together with 
a winding core which has 100 ng/ng or less of phenolic 
compounds, carboxylate esters, phosphate esters and cyclic 
Siloxanes, respectively, as an outgas generation amount 
when treated by the dynamic head-space method. Therefore, 
the filter. material take-up product for the air filter, which can 
be stored for a long period of time without being influenced 
by the environment of a storage place or the outgas gener 
ated from the outer box, can be provided. 
0032. According to the invention of claims 9 and 10, the 

filter material for the air filter, especially the filter material 
take-up product for the air filter mainly made of glass fiber, 
and the paper-winding core for the take-up product can be 
provided. 

DETAILED DESCRIPTION OF THE 
INVENTION 

0.033 Next, the present invention is described in detail, 
but it should be appreciated that the invention is not limited 
to embodiments described below. 

0034. With regard to a film wrapping material or a 
winding core of the present invention, a minimum amount of 
a Substance containing phenolic compounds represented by 
2, 6-di-t-butyl-p-cresol (BHT) used for an antioxidant or the 
like, carboxylate esterS Such as a phthalate ester represented 
by DOP, DBP used for a plasticizer or the like or a maleate 
ester, phosphate esters represented by triethyl phosphate 
(TEP) used for a fire retardant or the like, tributyl phosphate 
(TBP) or cyclic siloxanes contained in silicone oil used for 
a plastic mold-releasing agent or the like is used. The 
generation amount of an outgas (referred to as a specific 
outgas, hereinafter), which is each of the above-described 
Substances, is set to 100 ng/g or leSS. 
0.035 Here, the generation amount of an outgas means a 
numerical value per Sample 1 g, which is obtained in the 
following manner: A Sample is heated in an inert gas flow at 
80 C. for 1 hour, an outgas generated from the sample is 
gathered and condensed using an absorbent, and then the 
outgas is measured by a gas chromatograph mass spectrom 
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eter. Then the numerical value is calculated from a peak area 
obtained by the gas chromatograph mass spectrometer as 
n-hexadecane by the use of an n-hexadecane calibration 
CWC. 

0036) As a result of dedicated investigations by the 
inventors, it was discovered that the Specific outgas is easily 
Stacked especially to a glass fiber Surface and, when a 
take-up product is wrapped, the Specific outgas has charac 
teristics to permeate into the inside of a roll and adsorbed. 
AS the Specific outgas, there are phenolic compounds, car 
boxylate esters and phosphate esters which respectively 
have a molecular weight of 150 or higher having a relatively 
high boiling point, and cyclic Siloxanes with Silicon numbers 
of 10 or less which, in particular, tends to be adsorbed easily. 
0037 Normally, it is considered difficult for the outgas to 
permeate into the inside of a roll because it is blocked by the 
Surface of the winding roll. However, unlike a generally 
used sheet for printing and wrapping, the glass fiber filter 
material has a porosity of about 90 to 95% and an average 
pore diameter of 2 to 100 um, which are considerably large. 
Thus, an outgas of an angstrom order may permeate rela 
tively easily without being prevented by a roll Surface or a 
roll end. Additionally, the glass fiber Surface is in a State 
where a chemical adsorption easily occurs because of the 
presence of an oxygen atom which is slightly charged 
negatively, and an alkaline metal Such as Sodium, potassium, 
calcium, magnesium etc., or alkaline rare earth metal atom 
which is slightly charged positively. 
0038. On the other hand, an outgas of hydrocarbon or a 
Substance other than the above-described Substances has 
characteristics that the permeation into the inside of the roll 
as well as adsorption are less likely to occur, although the 
outgas is absorbed on the portion with which the outgas is 
in direct contact or on the vicinity of the portion. This may 
be attributed to the fact that these outgases have lower 
characteristics in respect of absorption to the glass fiber 
Surface compared with those of the Specific outgas. 
0039. Accordingly, it has been newly discovered that the 
object of the present invention can be achieved by paying 
attention to the Specific outgas having high adsorption 
characteristics to the glass fiber, and by controlling the 
amount of the Specific outgas. The Specific outgas is phe 
nolic compounds, carboxylate esters, phosphate esters, or 
cyclic Siloxanes, and was Selected based on the knowledge 
gained through the painstaking investigations by the inven 
torS. 

0040. Further, it has been discovered that, in a filter 
material for an air filter whose raw material is a fiber other 
than a glass fiber, i.e., an organic compound fiber nonwoven 
filter material, an electret nonwoven filter material and a 
PTFE film filter material, the specific outgas exhibits a 
behavior Similar to that in a filter material take-up product 
made of a glass fiber. This may be attributed to the fact that 
the porosity and the average pore diameter of a filter material 
for an air filter are generally large Similarly to the filter 
material made of a glass fiber, and therefore the outgas 
permeates easily, and adsorption characteristics onto the 
fiber Surface is high in respect of the Specific Outgas. For 
example, the electret nonwoven filter material has a structure 
where a Surface of polypropylene fiber is polarized to be 
charged positively and negatively, and thus may be in the 
state where a chemical adsorption easily occurs. The PTFE 
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film filter material has a fiber of which the diameter is even 
smaller than that of the glass fiber due to extension of the 
film. It is thus speculated that the PTFE film filter material 
has a large Specific Surface area and is in the condition where 
a physical adsorption easily occurs. 
0041) Regarding the packed take-up product stored for a 
period of 3-month Storage period, a ratio of a packing 
material (a film wrapping material and winding core) and the 
take-up product as the outgas Sources was investigated. This 
investigation revealed that the ratio ranged from approxi 
mately /100 to /1000 of the filter material and the packing 
material, respectively, as the Sources of each Specific out 
gases. That is, if the amount of each specific outgas gener 
ated from the packing material is controlled to be 100 ng/g 
or less, the amount of outgas, generated from the packing 
material, of each component adsorbed again on the take-up 
product can be controlled to an order of 1 to 0.1 ng/g or less. 
If this order is maintained, there are no practical problems. 
0.042 A quantitative detection limit of outgas amount 
measurement of the present invention is 1 ng/g. It is highly 
likely that the limit of 1 ng/g may cause a problem in a clean 
room. Additionally, Since the longest Storage period of the 
take-up product is one year, this limit of the outgas amount 
is a maximum value. Thus, in a product Stored for a shorter 
period than 1 year, an amount of an outgas adsorbed again 
on the filter material for the air filter generated from the 
packing material or the like may be Smaller. 
0.043 A film wrapping material used in the present inven 
tion is a film material whose raw material is polyethylene, 
polypropylene, polyester, nylon, polyvinyl chloride, polyvi 
nylidene chloride or the like. AS the film wrapping material, 
a film material is Selected among those having 100 ng/g or 
less of phenolic compounds, carboxylate esters, phosphate 
esters or cyclic Siloxanes, respectively, as an outgas genera 
tion amount when treated by a dynamic head-space method. 
0044 As a type of the wrapping material, there are a 
sheet type, a bag type formed in a cylindrical shape, one side 
of its open part being closed by a method Such as heat 
Sealing, etc. The type is not Specifically limited as long as 
there is no problem regarding packing WorkS or the type 
itself. A thickness of the film is set in a range of 10 to 100 
tim. AS far as the size is concerned, the packing material 
need to be large enough to coat and wrap the take-up product 
which has a widely-ranged diameter from about 30 to 100 
cm and a width of about 20 to 150 cm. 

004.5 The winding core of the invention is a core in a 
cylindrical shape. The filter material for the air filter that is 
continuously manufactured by a paper machine is, in the last 
part of the process, wound first on the cylindrical core in a 
taking-up process after the filter material is slit into a Set 
width. 

0.046 Araw material of the winding core is selected from 
a resin, paper and a metal. AS for the resin, various raw 
materials can be used, Such as an ABS resin, a PP resin, a 
polyester resin, and an epoxy resin. It is also possible to use 
a resin reinforced by a glass fiber or a carbon fiber. In any 
case, it is necessary to use the winding core which has 100 
ng/g or less of phenolic compounds, carboxylate esters, 
phosphate esters and cyclic Siloxanes, respectively, as an 
outgas generation amount when treated by the dynamic 
head-space method. AS the paper-winding core, there is a 
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So-called "paper tube' in which used paper or kraft paper is 
cylindrically wound while applying an adhesive thereon. AS 
the metal winding core, iron or aluminum is used. However, 
Such a metal winding core is difficult be used because it is 
generally high in weight and price. The cylindrical core has 
a thickness of 1 mm to Several tens of mm, a diameter and 
a width which are varied, and a core which meets product 
take-up conditions and product dimensions is Selected as a 
winding core. 
0047 Since a component of the specific outgas is often 
contained in a Sub-raw material of a resin or the paper 
adhesive, the winding core made of a resin or paper, in 
particular, is to be Selected from those having 100 ng/g or 
less of phenolic compounds, carboxylate esters, phosphate 
esters or cyclic Siloxanes, respectively, as an outgas genera 
tion amount when treated by the dynamic head-space 
method. 

0048. The adhesive for the paper-winding core, in par 
ticular, should be selected from those having 1000 ng/g or 
less of the generation amount of the Specific Outgas of the 
Specific outgas component per adhesive Solid part, when 
treated by the dynamic head-space method. This is for 
controlling the outgas generation amount from the winding 
core to be 100 ng/g or less, Since the paper-winding core 
generally contains an adhesive amount of 10% or leSS. The 
use of the paper-winding core facilitates disposal. 
0049. For a packing method, it is effective to use either a 
film wrapping material, which has 100 ng/g or less of 
phenolic compounds, carboxylate esters, phosphate esters 
and cyclic siloxanes, respectively, as an outgas generation 
amount when treated by the dynamic head-space method, or 
a winding core, which has 100 ng/g or less of phenolic 
compounds, carboxylate esters, phosphate esters and cyclic 
Siloxanes, respectively, as an outgas generation when treated 
by the dynamic head-space method. However, it is more 
preferable if both of the filter wrapping material and the 
winding core have 100 ng/g or less of phenolic compounds, 
carboxylate esters, phosphate esters and cyclic Siloxanes, 
respectively, as the total amount of the outgas generation 
amount when treated by the dynamic head-space method. 
This is because the wrapping material does not give any 
problematic influences on the take-up product even if the 
product is Stored up to 1 year. In the case where only the film 
wrapping material or the winding core has 100 ng/g or leSS 
of phenolic compounds, carboxylate esters, phosphate esters 
and cyclic Siloxanes, respectively, as an outgas generation 
when treated by the dynamic head-space method, a coun 
termeasure Such as to Shorten the Storage period needs to be 
taken. 

0050 AS described earlier, the take-up product wrapped 
by the film is housed in an outer box made of a cardboard 
or other material for the purpose of maintaining the Strength 
of the product during transport or piling up Stocks for 
Storage. The outgas generated from Such a material is 
blocked to a certain extent by the film wrapping material, 
and therefore adsorption on the product can be prevented. 
However, Since there are no complete gas-blocking effects, 
use of an Outer box containing a Small amount of a specific 
outgas component is desirable, although the influence by the 
outer box is not as large as that by the film wrapping material 
or the winding core. 
0051. Additionally, as another generation source of the 
Specific outgases, there is an influence by an environment of 
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a storage place for transport or Storage. As a countermeasure 
to this influence, or as the aforementioned measure to an 
outer box influence, wrapping of the product roll by a 
gas-barrier wrapping material is a more preferable packing 
method. Further, it is more preferable that the filter material 
for the air filter or a take-up product thereof is first coated 
and wrapped by a film wrapping material which has 100 
ng/g or less of phenolic compounds, carboxylate esters, 
phosphate esters and cyclic Siloxanes, respectively, as an 
outgas generation amount when treated by the dynamic 
head-space method, and then coated and wrapped by a 
wrapping material having the gas-barrier characteristics. 
0.052 AS the gas-barrier wrapping material, an aluminum 
foil sheet or a film, in which aluminum, Silica or alumina is 
Vacuum deposited on at least one side of the film, is used. 
For the aluminum foil sheet, a sheet having a thickness of 
about 10 to 50 um is used, and a sheet where paper, a plastic 
film, moisture-proof cellophane, wax glassine paper or the 
like is bonded on one side thereof can also be used. AS the 
vacuum-deposited film, a film is used which is formed by 
depositing aluminum, Silica or alumina to about 50 nm to 10 
tim on a film base thereof made of polyester, PP, polyeth 
ylene, nylon, polyvinyl chloride, polyvinylidene chloride or 
the like. AS the film base, it is preferable to use a base, which 
has 100 ng/g or less of phenolic compounds, carboxylate 
esters, phosphate esters and cyclic Siloxanes, respectively, as 
an outgas generation amount when treated by the dynamic 
head-space method. However, the base is not limited to this 
Since, if the deposited Side of the vacuum-deposited film is 
faced to the product roll in wrapping, the outgas generated 
from the film can be blocked. The same can be said for the 
one-side bonding of an aluminum foil sheet. Note that the 
aluminum foil sheet is easily torn, and has a certain rigidity, 
thereby the filter material product may be damaged. Thus, 
adequate care is necessary in handling the product during 
wrapping work. In this regard, the vacuum-deposition film is 
handled relatively easily. As for both of the aluminum foil 
sheet and the vacuum-deposited film, those having a mini 
mum number of or no pinholes are preferable. There is no 
way of preventing the outgas emanating from a winding 
core. Therefore, as a winding core used together with either 
one of the films above, it is more preferable to use the one 
having 100 ng/g or less of phenolic compounds, carboxylate 
esters, phosphate esters and cyclic Siloxanes, respectively, as 
an outgas generation amount when treated by the dynamic 
head-space method. 
0.053 Here, as the measuring method of the outgas of the 
present invention, So-called dynamic head-space method 
was used. First, by using a condensation/injection apparatus 
for the generated gas (by GL Sciences Inc. MSTD-258), a 
Sample of about 0.2 g was heated in an inert He gas flow 
(flow rate of 50 ml/min.) with a purity of 99.999% at 80° C. 
for 1 hour. An outgas generated from the Sample was 
gathered and condensed by an adsorbent (TENAX TA). 
Then, after a Sample band was narrowed by a cryofocus unit, 
the gas desorbed again at 270° C. was injected to a gas 
chromatograph mass spectrometer (by Shimazu Corpora 
tion, GCMS-QP5050A) and measured. For a capillary col 
umn, TC-1 (by GL Sciences Inc., 0.25 mmx60 m, film 
pressure 0.25 um) was used. An ionizing method of the mass 
spectrometer was an electron impact method (ionizing volt 
age of 70 eV). Since the generated outgas component is 
easily adsorbed to a test chamber for housing and heating the 
Sample, a pipe, and other members, a measurement result 
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could be affected, and therefore a consideration need to be 
given to the material thereof or the like. Here, a test chamber 
made of quartz glass, and a StainleSS-made flow path pipe 
with a quartz-coated inner Surface were used, and further 
heated at 270° C. to prevent adsorption of a very small 
amount of a gas Such examples and comparative examples. 

EXAMPLES 

0054) Next, the present invention is explained more spe 
cifically referring to examples and comparative examples. 
However, it should be appreciated that the present invention 
is not limited to them. 

Example 1 

0055) A filter material take-up product for HEPA (width 
of 610 mm, winding length of 1000 m) wound on a kraft 
paper-winding core commercial product A (diameter of 108 
mm, thickness of 17 mm, width of 610 mm) in which a DBP 
outgas amount is 53 ng/g was wrapped by a polyethylene 
film bag commercial product a (thickness of 30 um) in which 
a BHT outgas amount is 14 ng/g, and then housed in a 
cardboard box and packed. After 3-month Storage period of 
Storage in a warehouse, the take-up product was torn, 
Sampling was carried out from a center of the roll (to an 
approximate winding length of 500 m), and outgas mea 
Surement of the filter material was carried out. Note that, 
from the HEPA filter material before packing, no specific 
outgas was detected. 

Example 2 

0056 Outgas measurement of a filter material was carried 
out Similarly to the example 1, except that a take-up product 
after packing was Stored for a period of 12-month Storage 
period. 

Example 3 

0057 Outgas measurement of a filter material was carried 
out Similarly to the example 1, except that a polyethylene 
film bag commercial product b (thickness of 50 um) in 
which a BHT outgas amount is 252 ng/g was used as a film 
wrapping material. 

Example 4 

0.058 A Small amount of the HEPA filter material of the 
example 1 was Sampled before packing, and cut into an A4 
size. Then 100 sheets of the material was stacked and 
wrapped by an aluminum foil sheet commercial product a 
(thickness of 12 um) having a non-glossy Side of the sheet 
facing inside. In this case, in order to prevent gas from 
entering, the end of the sheet was folded inwardly Such that 
both the non-glossy Sides meet, and fixed by a cellophane 
tape to be tightly Sealed. This wrapped material was further 
wrapped by a film wrapping material which is a polyethyl 
ene film bag commercial product c (thickness of 30 um) in 
which a BHT outgas amount is 114 ng/g, in order to create 
a contrived environment where a an exposure to the BHT 
gas can take place. After leaving the material for 3-month 
Storage period in a room, Sampling was carried out from a 
center of the material middle layer of the 100-stacked filter 
material sheets, and outgas measurement of the filter mate 
rial was carried out. 
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Comparative Example 1 

0059 A filter material take-up product for HEPA (width 
of 610 mm, winding length of 1000 m) wound on a kraft 
paper-winding core commercial product B (diameter of 108 
mm, thickness of 17 mm, width of 610 mm), in which a DBP 
outgas amount is 3800 ng/g, and a BHT outgas amount is 
387 ng/g, was wrapped by a polyethylene film bag com 
mercial product c (thickness of 30 um) in which a BHT 
outgas amount is 1140 ng/g, and then housed in a cardboard 
box and packed. After 12-month Storage period of Storage in 
a warehouse, a filter material roll was torn, Sampling was 
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Comparative Example 4 

0062 Outgas measurement of a filter material was carried 
out similarly to the example 4 except for the use of the film 
wrapping material of the example 1, i.e., the commercial 
product a, in place of the aluminum foil sheet. 

0063 Outgas measurement results of the examples 1 to 3 
and the comparative examples 1 to 3 are as shown in Table 
1. 

0064.) Blank Space Below 

TABLE 1. 

Comparative Comparative Comparative 
Example 1 Example 2 Example 3 example 1 example 2 example 3 

Film wrapping material Commercial Commercial Commercial Commercial Commercial Commercial 
product a product a product b product c product c product d 

Winding core Commercial Commercial Commercial Commercial Commercial Commercial 
product A product A product A product B product B product B 

Product roll storage period 3 months 12 months 3 months 12 months 3 months 3 months 
Film wrapping Phenolic BHT 14 ng/g BHT 14 ng/g BHT 252 ng/g BHT 1140 ng/g BHT 1140 ng/g BHT 252 ng/g 
material compound 

Carboxylate quantitative quantitative quantitative quantitative quantitative quantitative 
ester detection detection detection detection detection detection 

imit or lower limit or lower limit or lower limit or lower limit or lower limit or lower 
Phosphate quantitative quantitative quantitative quantitative quantitative quantitative 
ester detection detection detection detection detection detection 

imit or lower limit or lower limit or lower limit or lower limit or lower limit or lower 
Cyclic siloxane quantitative quantitative quantitative quantitative quantitative quantitative 

detection detection detection detection detection detection 
imit or lower limit or lower limit or lower limit or lower limit or lower limit or lower 

Winding core Phenolic quantitative quantitative quantitative BHT 387 ng/g BHT 387 ng/g BHT 387 ng/g 
compound detection detection detection 

imit or lower limit or lower limit or lower 
Carboxylate DBP 53 ng/g DBP 53 ng/g DBP 53 ngg DBP 3800 ng/g DBP 3800 ng/g DBP 3800 ng/g 
ester 
Phosphate quantitative quantitative quantitative quantitative quantitative quantitative 
ester detection detection detection detection detection detection 

imit or lower limit or lower limit or lower limit or lower limit or lower limit or lower 
Cyclic siloxane quantitative quantitative quantitative quantitative quantitative quantitative 

detection detection detection detection detection detection 
imit or lower limit or lower limit or lower limit or lower limit or lower limit or lower 

HEPA filter Phenolic quantitative quantitative quantitative BHT 1.5 mg/g BHT 3.7 ng/g BHT 1.6 ng/g 
material compound imit or lower limit or lower limit or lower 
(after Carboxylate quantitative quantitative quantitative DBP 34 ng/g DBP 7.3 ng/g DBP 8.5 mg/g 
storage) ester detection detection detection 

imit or lower limit or lower limit or lower 
Phosphate quantitative quantitative quantitative quantitative quantitative quantitative 
ester detection detection detection detection detection detection 

imit or lower limit or lower limit or lower limit or lower limit or lower limit or lower 
Cyclic siloxane quantitative quantitative quantitative quantitative quantitative quantitative 

detection detection detection detection detection detection 
imit or lower limit or lower limit or lower limit or lower limit or lower limit or lower 

carried out from a center part of a middle layer of the roll (to 
at an approximate winding length of 500 m), and outgas 
measurement of the filter material was carried out. 

Comparative Example 2 

0060 Outgas measurement of a filter material was carried 
out Similarly to the comparative example 1, except that the 
Storage period in a warehouse was 3-month Storage period. 

Comparative Example 3 

0061 Outgas measurement of a filter material was carried 
out Similarly to the comparative example 2, except that the 
film wrapping material of the example 3 was used. 

0065. In the example 1, the packing method using the 
film wrapping material and the winding core, both of which 
have a specific outgas amount of 100 ng/g or leSS was 
employed with a 3-month Storage period, and all of the 
Specific outgases generated from the filter material were 
equal to or lower than a quantitative detection limit. Further, 
in the example 2, where the same packing method was 
employed with the Storage period of up to 12-month Storage 
period, Specific outgases were also equal to or lower than a 
quantitative detection limit. 

0066. In the example 3, where a specific outgas amount 
was 100 ng/g or less in respect of the winding core only, 
Specific Outgases generated from the filter material after 
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Stored for 3-month Storage period were all equal to or lower 
than a quantitative detection limit. This is an example which 
shows that it is not a problem even if either one of the film 
wrapping material or the winding core does not satisfy a 
Specific Outgas amount of 100 ng/g or less, as long as a 
Storage period is short. 

0067. On the other hand, in the comparative examples 1 
and 2 where certain Specific outgas amounts were 100 ng/g 
or more in respect of both of the film wrapping material and 
the winding core, not only after 12-month Storage period of 
Storage but also after 3-month Storage period of Storage, 
specific outgases (BHT, DBP) were detected from the filter 
material. 

0068. In the comparative example 3, even though the film 
wrapping material of the example 3 was used, not only DBP 
but also BHT were detected. This is considered to be 
attributed to the addition of a BHT gas generated from the 
winding core. 
0069 Outgas measurement results of the example 4 and 
the comparative example 4 are as shown in Table 2. 
0070 Blank Space Below 

TABLE 2 

Comparative 
Example 4 example 4 

Storage period 3 months 3 months 
Wrapping material Aluminum foil sheet Polyethylene film 

commercial product C. commercial product a 
quantitative detection BHT1.2 ng/g 
limit or lower 
quantitative detection 

HEPA Phenolic 
filter compound 
material Carboxylate 
(after ester limit or lower 
storage) Phosphate quantitative detection 

ester limit or lower 
Cyclic quantitative detection 
siloxane limit or lower 

quantitative detection 
limit or lower 
quantitative detection 
limit or lower 
quantitative detection 
limit or lower 

0071. In the example 4, where the wrapping with the 
aluminum foil sheet having gas-barrier characteristics was 
employed, the BHT gas generated from the film material 
was blocked, and therefore no specific outgases were 
detected from the filter material. On the other hand, in the 
comparative example 4, the gas-barrier characteristics of the 
film wrapping material was lower than that of the aluminum 
foil sheet. It is thus considered that the BHT gas, which 
permeated through the film and was adsorbed on the filter 
material, was detected. 

Example 5 

Filter material 

Filter material 

Film wrapping material 
product a 

Winding core 
product A 

Electret Nonwoven 

Commercial 

Commercial 
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Example 5 
0.072 For a replacement filter (CAF-45H1FS) of an air 
cleaner by Toshiba Inc., an electret nonwoven filter material 
(coulomb HEPA filter) was taken out after removing an outer 
frame and an active carbon filter, and cut into a size of 15x15 
cm. This filter material was placed in a container under 
Suction, and baking process was carried out to humidify the 
container in a hot bath at 90° C. for 3 days. Then, 100 filter 
material sheets after the baking were Stacked, and laid on the 
kraft paper-winding core A of the example 1 that has been 
cut into half in a longitudinal direction. These material 
sheets were wrapped by the polyethylene film bag commer 
cial product a of the example 1 in order to create a similar 
State to that of the take-up product after packing. After 
3-month Storage period storage in a room, Sampling was 
carried out from a center of a middle layer of the 100 stacked 
filter material sheets, and outgas measurement of the filter 
materials was carried out. Note that no specific outgases 
were detected from the filter materials after the baking. 

Example 6 
0.073 A PTFE film filter material (PTFE type membrane 

filter T100A142C; dimension of 142 pmm) by Advantec 
Toyo, Ltd. was Subjected to a baking process similar to that 
in the example 5. Then, 100 sheets of the filter material after 
baking were Stacked, and processed similarly to the example 
5, and then outgas measurement of the filter material was 
carried out. Note that any of this specific outgases were not 
detected from the filter material after the backing. 

Comparative Example 5 
0074. Outgas measurement of a filter material was carried 
out Similarly to the example 5 except for the use of the 
winding core and the film wrapping material of the com 
parative example 1, i.e., the kraft paper-winding core com 
mercial product B and the polyethylene film bag commercial 
product c, respectively. 

Comparative Example 6 
0075 Outgas measurement of a filter material was carried 
out Similarly to the example 6 except for the use of the 
winding core and the film wrapping material of the com 
parative example 1, i.e., the kraft paper-winding core com 
mercial product B and the polyethylene film bag commercial 
product c, respectively. 

0.076 Results are shown in Table 3. 
0.077 Blank Space Below 

TABLE 3 

Example 6 Comparative example 5 Comparative example 6 

PTFE film Electret Nonwoven PTFE film 

filter material Filter material filter material 

Commercial Commercial product c Commercial product c 
product a 

Commercial Commercial product B Commercial product B 
product A 
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TABLE 3-continued 

Example 5 Example 6 

Storage period 3 months 3 months 
Film wrapping Phenolic compound BHT 14 ng/g BHT 14 ng/g 
material Carboxylate ester quantitative quantitative 

detection detection 
imit or lower imit or lower 

Phosphate ester quantitative quantitative 
detection detection 
imit or lower imit or lower 

Cyclic siloxane quantitative quantitative 
detection detection 
imit or lower imit or lower 

Winding core Phenolic compound quantitative quantitative 
detection detection 
imit or lower imit or lower 

Carboxylate ester DBP 53 ng/g DBP 53 ng/g 
Phosphate ester quantitative quantitative 

detection detection 
imit or lower imit or lower 

Cyclic siloxane quantitative quantitative 
detection detection 
imit or lower imit or lower 

HEPA filter Phenolic compound quantitative quantitative 
material detection detection 
(after imit or lower imit or lower 
storage) Carboxylate eater quantitative quantitative 

detection detection 
imit or lower imit or lower 

Phosphate ester quantitative quantitative 
detection detection 
imit or lower imit or lower 

Cyclic siloxane quantitative quantitative 
detection detection 
imit or lower imit or lower 

0078. In the example 5, a packing method using the film 
wrapping material and the winding core, which respectively 
have a specific outgas amount of 100 ng/g or less, was 
employed with a 3-month Storage period. All of the Specific 
outgases generated from the electret nonwoven filter mate 
rial were equal to or lower than a quantitative detection 
limit. 

0079 Similarly, in the example 6, a packing method 
using the film wrapping material and the winding core, 
which respectively have a specific outgas amount of 100 
ng/g or less was employed with a 3-month Storage period. 
All specific outgases generated from the PTFE film filter 
material were equal to or lower than a quantitative detection 
limit. 

0080. On the other hand, in the comparative examples 5 
and 6, where the amount of a certain Specific outgas was 100 
ng/g or more in respect of both of the film wrapping material 
and the winding core, the specific outgases (BHT, DBP) 
were detected from the filter material. 

0.081 From the results of the examples 5 and 6, it was 
understood that not only for the filter material for the air 
filter mainly made of a glass fiber but also for the electret 
nonwoven filter material and the PTFE film filter material, 
to control the amount of the Specific outgas generation from 
the film wrapping material and the winding core is effective 
for Suppressing outgas generation from the filter material for 
the air filter after the Storage. 

0082 The filter material take-up product for the air filter 
of the present invention can be used for a clean room, a clean 

Comparative example 5 Comparative example 6 

3 months 3 months 
BHT 1140 ng/g BHT 1140 ng/g 
quantitative quantitative 
detection detection 
limit or lower limit or lower 
quantitative quantitative 
detection detection 
limit or lower limit or lower 
quantitative quantitative 
detection detection 
limit or lower limit or lower 
BHT 387 ng/g BHT 387 ng/g 

DBP 3800 ng/g DBP 3800 ng/g 
quantitative quantitative 
detection detection 
limit or lower limit or lower 
quantitative quantitative 
detection detection 
limit or lower limit or lower 
BHT 2.3 mg/g BHT 1.1 ng/g 

DBP 3.5 ng/g DBP 1.8 ng/g 

quantitative quantitative 
detection detection 
limit or lower limit or lower 
quantitative quantitative 
detection detection 
limit or lower limit or lower 
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bench or the like for a Semiconductor, a liquid crystal or a 
bio/food industry, or an air filter for a building air condi 
tioner, an air cleaner etc. 

What is claimed is: 
1. A filter material take-up product for an air filter, 

wherein 

a filter material for the air filter wound on a winding core 
is coated and wrapped with a film wrapping material, 
which has 100 ng/g or less of phenolic compounds, 
carboxylate esters, phosphate esters and cyclic Silox 
anes, respectively, as an outgas generation amount 
when treated by a dynamic head-space method. 

2. A filter material take-up product for an air filter 
including a filter material wound on a winding core, wherein 

the winding core has 100 ng/g or less of phenolic com 
pounds, carboxylate esters, phosphate esters and cyclic 
Siloxanes, respectively, as an outgas generation amount 
when treated by a dynamic head-space method. 

3. A paper-winding core for a filter material take-up 
product for an air filter, wherein 

the winding core on which the filter material is wound is 
made of paper, and 

an adhesive used in manufacturing the winding core has 
1000 ng/g or less of phenolic compounds, carboxylate 
esters, phosphate esters and cyclic siloxanes, respec 
tively, as an outgas generation amount when treated by 
a dynamic head-space method. 
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4. A filter material take-up product for an air filter 
including a filter material for the air filter wound on a 
winding core, wherein 

the winding core is made of paper, and an adhesive used 
in manufacturing the winding core has 1000 ng/g or 
less of phenolic compounds, carboxylate esters, phos 
phate esters and cyclic Siloxanes, respectively, as an 
outgas generation amount when treated by a dynamic 
head-space method. 

5. A filter material take-up product for an air filter 
including a filter material for the air filter wound on a 
winding core, the filter material being coated and wrapped 
with a film wrapping material, wherein 

the winding core and the film wrapping material have 100 
ng/g or less of phenolic compounds, carboxylate esters, 
phosphate esters and cyclic Siloxanes, respectively, as a 
total amount of an outgas generation when treated by a 
dynamic head-space method. 

6. A filter material take-up product for an air filter, 
wherein a filter material for the air filter wound on a winding 
core is coated and wrapped with a film wrapping material 
having a gas barrier layer on one side or both sides of a film 
Surface thereof. 
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7. A filter material take-up product for an air filter, 
wherein a filter material for the air filter wound on a winding 
core is coated and wrapped with an aluminum foil sheet. 

8. A filter material take-up product for an air filter 
including a filter material for the air filter wound on a 
winding core, the filter material being coated and wrapped 
with a film wrapping material, wherein 

the winding core has 100 ng/g or less of phenolic com 
pounds, carboxylate esters, phosphate esters and cyclic 
Siloxanes, respectively, as an outgas generation amount 
when treated by a dynamic head-space method, and 

the film wrapping material is any one of a film wrapping 
material having a gas barrier layer on one side or both 
Sides of a film Surface thereof, and an aluminum foil 
sheet. 

9. The paper-winding core for a filter material take-up 
product for an air filter according to claim 3, wherein the 
filter material for the air filter is mainly made of a glass fiber. 

10. The filter material take-up product for an air filter 
according to one of claims 1, 2, 4, 5, 6, 7 and 8, wherein the 
filter material for the air filter is mainly made of a glass fiber. 

k k k k k 


