; e3eH [ HQOVWW Y: FYH 6~[ T[ \WU PERCCOLATI ON SHEET 5 TECHNI CAL FI ELD The
present i i | ates to a percolation sheet for use | extraction
of perma&@%@&%&?r actable) raw material s such asuﬂ\\‘m‘tﬁm@ﬁm&g&f ee,
green tea, traditional Chinese medicines and the [|i ke 1 ND ART In
the case of percol ation sheets used for the extraction efffusible (or
extractable) raw materials such as black tea, coffee, green tea,

traditional Chinese nedicines and the |Iike, good percol ation
characteristics 15 with respect to the extract are required. Furthernore,
in the case of percolation sheets that are used in the formof tea bags, it
is necessary that the sheet have properties that allow bag man ture,
that is, it nmust be possible to nanufacture bags easi I(““\Wi\m WM\M
heat - seal i ng nmachi ne. 20 Convent igrgdR)MBTHONEr €f Ore, n cs made
of synthetic fibers, in which the fibers thensel ves have I«gus$tygr oscopicity
and good percol ati on charact erPERCUIAT IV esHIEAN used as percol ati on sheets.

Furthernore, a sheet manufactured by | am nating a spun-bonded nonwoven
fabric 25 constituted of polyester fibers with a high-nelting-point and

a carded nonwoven fabric constituted of polyester fibers with a
| ow- medting- poi nt (Fl ouvei l (trEﬁﬁﬁNﬁﬁﬁLﬁﬁﬁﬁﬂhctured by OHKI Co., LTD.)
known as a percol ati on sheet that is suitable for bag-manufacturing. In

case 5 of this per PSFEENENIRKRRELPD I TREP RS IThitnRerRG1athPghsheet

for use in the extraction of permeable (or extractable) raw

is
t he

materials such as black tea, coffee, green tea, traditional
Chinese medicines and the like.
10 BACKGROUND ART
In the case of percolation sheets used for the
extraction of effusible (or extractable) raw materials such
as black tea, coffee, green tea, traditicnal Chinese
medicines and the like, good percolation characteristics

15 with respect to the extract are required. Furthermore, in
the case of percolation sheets that are used in the form of
tea bags, it is necessary that the sheet have properties
that allow bag manufacture, that is, it must be possible
to manufacture bags easily using a heat-sealing machine.

20 Conventionally, therefore, nonwoven fabrics made of
synthetic fibers, in which the fibers themselves have low
hygroscopicity and good percolation characteristics, have
been used as percolation sheets. Furthermore, a sheet
manufactured by laminating a spun-bonded nonwoven fabric

25 constituted of polyester fibers with a high-melting-point



mel ti ng- poi nt spun-bonded nonwoven fabric and a | owmel ting-point carded
nonwoven f | C t-sealing can easily be acconplished w thout any fusion
of the figﬁﬁéhyg'ﬁﬁg heati ng head of the heat - seal i ng nachi ne by 10
superinposing the two percolation sheets with the | owrel ti ng-point carded
nonwoven fabric on the inside, and placing the superinposed sheets in a
heat - seal i ng machi ne. However, in a conventional percol ation sheet forned
by | am nating a spun-bonded nonwoven fabric and a carded 15 nonwoven
fabric, the fibers of the carded nonwoven fabric are oriented in a
specified direction that is determ ned by the carding nachine, and are not
uni formy_dispe ! ﬁggggq i J : uent ore size

di stri but ?glﬁ{ gf é%ﬁfgea\i/g?és I n t%earbﬁ%tndm%\%ziﬁtggg}??g g?(t %%féé%ge%ver a broad
range. AcgophdiBOkYihid 1He-asiihgsiaht qFi1bheeper ¢olabsomsheet is
adjusted so that a desirable Iiquid passage rate is obtained, fine

particl esmahufFhetpesdaaplGaKAW TGt eImpal) ABY kpaGs hBrougdrideapieicol ati on
sheet. On the other hand, if it is attenpted to prevent t he passage of
fine partsbhkes that hes perinediilee firawbamt-ennalfaconpiegel yInttites ldags d passage
rate shows an extrene drop. Furthernore, in the case of a conventional
percolati ofi shéetp¢oeodeat inn |shaatatfionged dbpunabonadbtngmonvolen fabric 5 and
a carded nonwoven fabric, if the sealing width along the rimportion of the
tea bag i BehhiREVRLMh FrRYpUIEEaD NoR@OVEReARLRAEK@RD dRE®H f or a narr owi ng
of this sea;%nggmﬁdth fromthe conventional value of approximately 5 mmto

a val ue off*® XPAHE ol SA G AMOYEWERRTACY oRfFEEEFEAYAD @ ength are

din.th |, i i he fiber f ded
Pabri o (naroABYT B s SA T URRRGr ARy GRTeRCenS i nia CpeC gD

directionthépﬂewn %eéﬁ“é@rﬂﬂe\’h@a%%%%‘?‘ﬁ%gb”mééﬂgﬁé‘?ﬁ%rECti0”5- In regard

to such problens, 1t 1s an object of the present invention to prevent
the gemer theﬂiﬁﬁaoﬁﬁ%&ﬁ@ ttvA dedWoaadlibRg saEeeBIL heh netder seal i ng parts
even in cases where the sealing width is narrowed, and to prevent the
passage ofefithegppsint|@srddd thumwoseredhbe icavhmaher iasidd) lendrai ntai ning a
desirable liquid passage rate during 20 the extraction of the perneable raw
mat eri al . pTheipgeskatsipaenmrsedl steedsednt baheaf-sdzl 1 myured ¢himg-.poi nt
nonwoven fabric in a percolation sheet forned 25 by lam nating a

hi gh- el t i ng- pBPHEVABNWOY e FAbFenL g la percolation sheet formed by

laminating a spun-bonded nonwoven fabric and a carded

15 nonwoven fabric, the fibers of the carded nonwoven fabric
are oriented in a specified direction that is determined by
the carding machine, and are not uniformly dispersed in
random directions. Consequently, the pore size
distribution of the voids in the nonwoven fabric extends

20 over a broad range. Accordingly, if the basis weight of
the percolation sheet is adjusted so that a desirable
liquid passage rate is obtained, fine particles of the
permeable raw material may pass through the percolation

sheet. On the other hand, if it is attempted to prevent



4 | ow nel ting-point nonwoven fabric is constituted of a nonwoven fabric in
whi ch short fibers are randomy di spersed and deposited by a dry process
and t heseOKIBE03-RGE thermal |y bonded3t o each other at the intersection 5
poi nts thereof, the uniformdispersion of the short fibers in random
directions makes it possible to achieve heat sealing at a uniformstrength
in all portions of the nonwoven fabric. Furthernore, the present inventor
al so di scovered that since the pore size distribution of the 10 voids in
such a nonwoven fabric is concentrated in an extrenely narrow range, there
are no voids that have an excessively large pore size with respect to the

desi red voj i . t. assa o . fticl the
or bl o WP P o A R e e e D

material E@xﬂp!?@t@Iﬁ,V%H@fjli?%Q%iﬂais%@gteyn:aﬁ:lée_sl%%eé‘ﬁ HVEIHd gy ovi des a
percol ati on sheet which is Tornméd by | am nating a | ongfi ber nonwoven fabric

with a basis weugbheshobe} 0iB0iH hseadlofl @agbnpantighaWhpehcdBadgrired from
synthetic fibers of a 20 high-nelting-point resin, and a short-fiber

nonwoven ghabet cfadhdd dopasinsi naiight aokpdntboi8ed/ nBnwaten ediriac porti on of
which is forned fromsynthetic fibers of a |owneltingpoint resin, wherein
t he shbrt afifbar caviewvernvatsn ¢aby ifcer ifd theoaeal hopviwhdth falmricc i n whi ch
fibers with a fiber 25 length of 3 to 15 nmmare random y di spersed and
deposi t edthe GERNRPBRLIRTY P ddesdeaaRddaité PREFAUEE YL DHOFRRRPISE d&th ot her,

and in the diagramillustrating the relationship between the pore size of
The voi doChR TRCSHEITAA Y Gleebtoang CREZATCESi St Fors 1S iMer eof -t he
distributio ate of the 5 maxi.num.peak is ten tinmes or re of .the

i stri but ontp af o8yt e (REL S of “RRb LIRS T 0IE iLHDE ¢ he

percol ati anébﬁétoﬁ‘;a%;%éﬁ%a@eﬁﬁﬁg %VS?%%Q”MEB% %v?)s_«{‘%}loi‘é\?gna phot ogr aph

that illustrates t entatio e ers In an alr onwoven

fabri gy andtFefgtR (e ?@V&@ce@‘@r@&h@p@ebmﬁhgi bhies ) al Bscd heyeorientation of
the fibers in a carded nonwoven fabric; 15 Fig. 3 is an explanatory di agram
of the seglbsagssor etigt hcdresdd meirheten fabric that perform a sealing
function are oriented in a specified direction, and are not
uniformly dispersed in random directions.
In regard to such problems, it is an object of the
15 present invention to prevent the generation of areas with a
low sealing strength in the sealing parts even in cases
where the sealing width is narrowed, and to prevent the
passage of fine particles of the permeable raw material

while maintaining a desirable liquid passage rate during

20 the extraction of the permeable raw material.

DISCLOSURE OF THE INVENTION
The present inventor discovered that if the low-
melting-point nonwoven fabric in a percolation sheet formed

25 Dby laminating a high-melting-point nonwoven fabric and a



Fig. 4 is a diagramof the pore size distribution of the voids in the

percol ati t Exanple 1; Fig. 5 is a diagramof the pore size
distributﬁﬁqagﬁﬁbBB%he voids in the pé#colation sheet of Conparative
Exanple 1; and Fig. 6 is a diagramof the pore size distribution of the
voids in the percol ation sheet of Conparative Exanple 2. Fig. 7is a

di agram of the pore size distribution of the voids in the percol ati on sheet
of Exanple 2. Fig. 8 is a diagram of the pore size distribution of the
voids in the percol ation sheet of Exanple 2. 5 Fig. 9 is a diagram of the
pore size distribution of the voids in the percol ation sheet of Exanple 2.

ol ) S HSPEAT i gl RO R X 05 e o
The preseRbnivBvent Egpr W | 1n b dasaHhed riipedeat aikk behaumw,th reference to
the figures. Fig. 1 shows the percolation sheet 1 of one aspect of the
present i aveptrosd &hdsd@escidlet 9N sSheet phdseds and these fibers
are thermally bonded to each other at the intersection
5 points thereof, the uniform dispersion of the short fibers
in random directions makes it possible to achieve heat
sealing at a uniform strength in all portions of the
nonwoven fabric. Furthermore, the present inventor also
discovered that since the pore size distribution of the
10 voids in such a nonwoven fabric is concentrated in an
extremely narrow range, there are no voids that have an
excessively large pore size with respect to the desired
void pore size, so that the passage of fine particles of
the permeable raw material during the extraction of the
15 permeable raw material can be prevented.
Specifically, the present invention provides a
percolation sheet which is formed by laminating a long-
fiber nonwoven fabric with a basis weight of 5 to 30 g/mz,
at least part of which is formed from synthetic fibers of a
20 high-melting-point resin, and a short-fiber nonwoven fabric
with a basis weight of 3 to 15 g/mz, at least a portion of
which is formed from synthetic fibers of a low-melting-
point resin, wherein the short-fiber nonwoven fabric is

formed from a nonwoven fabric in which fibers with a fiber

25 length of 3 to 15 mm are randomly dispersed and deposited



15 lam nated structure in which a |long-fiber nonwoven fabric 2 and a
short-fiber n v fabric 3 are |lam nated. O these nonwoven fabrics, at
| east onegﬁgpg&ﬁﬁpéf the |l ong-fi ber nonwoven fabric is formed from
synthetic fibers of a high-nelting-point resin, and preferably, at |east
one 20 portion of this |ong-fiber nonwoven fabric is formed fromsynthetic
fibers of a high-nelting-point resin with a nelting point of 170C or

hi gher. As a result, when the two percol ation sheets are superinposed with
the shortfi ber nonwoven fabric on the inside and placed in a heat

seal ing machine, fusion of the fibers to the heating head of the

heat - seal jag pachine cAn-be. prayented Ignelersnseqt o, alagastyd por ti on

of the I ong- ven fabric belng ron1synthet|c s of ab

hi gh- el t Lpg- PRI Pher &84 amtlhlla;srﬁe]!atﬂl@@ Q@x‘enEeQBt}ZQ%QTB héghedn i ncl udes
cases in which the synthetic fibers that formthe | ong-fiber nonwoven
fabric areneopstet yigd ofl yhdfvai dgy/ntrhethieC peesbNatibh shaet tamg e nt of
170C or higher, cases in which these synthetic fibers is constituted of 10
m xed fi bedistedhstiodnteatof tleesyof hethec diesribuwttbnaraeétofigtipmi nt of 170C
or higher and fibers constituted of a synthetic resin wth a nelting point
of | es§ tmaminZoQreahdizats fimashiarh moresefsyhehdibtribpeien arate
constituted of fibers with a core-sheath structure in which at |east 15 the
surface | &feflesAEA®R)P$3XFormed from a synthetic resin with a nelting
poi nt of 170C or higher. For instance, high-nelting-point polyesters

(hi ghnel ting-point polyethyl ene terephthalates mel ting point 245QC),

pol yam des (nyl on 66: ﬁﬁ} ;-‘--yl sul fides (nelting
poi nt 290C), polylacti d the |ike may be

cited as exanpkeg of c§j¥”£h§éé 1&‘?&1 r\&é’% td"f ac g‘?ﬁe '381Q‘E&8£ %e%go& or
8

hi gher. From thé”standpoint of the stabil basi s wei ght of the
nonwoygn aBrpeeskhti snelst i@l e that the

Fig. 2(a) shows a photograph that illustrates the
orientation of the fibers in an air-laid nonwoven fabric
and Fig. 2(b) shows a photograph that illustrates the
orientation of the fibers in a carded nonwoven fabric;

15 Fig. 3 is an explanatory diagram of the sealing
strength test method;

Fig. 4 is a diagram of the pore size distribution of
the voids in the percolation sheet of Example 1;

Fig. 5 is a diagram of the pore size distribution of

20 the voids in the percolation sheet of Comparative Example
1; and
Fig. 6 is a diagram of the pore size distribution of

the voids in the percolation sheet of Comparative Example 2.



fiber diameter of the synthetic fibers that formthe | ong fiber nonwoven
fabric be 3 égri?n1$r | ess. Methods that can be used to convert such
syntheticcﬁg PB3-Pelo a nonwoven fabri% include melt-blow ng and the 5

| i kes however, spun-bonding is desirable fromthe standpoint of obtaining a
hi gh strength w thout causing clogging. Furthernore, the basis basis weight
of the long-fiber nonwoven fabric is set at 5 to 30 g/n2. If the basis 10
weight is less than 5 g/n2, the strength is insufficient; conversely, if
the basis wei ght exceeds 30 g/nR2, the percolation characteristics and
mechani cal suitability suffer, so that such a high basis weight is

undesi rabl e. Magahil 8 hnathg. BRTSR! A1 O ahe8L Ol Lhe BLesEAT 045

invention, at [edst one portion of the s I ber nonwoven fabric is

formed fromesyBtRgtif fhdepsr&fl A i WJmRIdH BEPRKAMpTeshN, and preferably,
at |l east one portion is forned fromsynthetic fibers of a | ow nelting-point

resin with a neligi.ng pei At dPhgB&k Of tHELPRe RUtzd asstihBithdRCerAs a 20
result, heat sealing can easi?y be acconplished by superinposing the two
per col at i aheskedtis wht thé heesdwlrdt fdrbesheranwdvErafvpbei 2. on t he inside, and
pl aci ng the superinposed sheets in a heat-sealing nmachine. The reference to
at | east one pdrigi.of o6 ahdizporn @5 fhd@monsomireenitabibutbenngft
constructed fromsynthetic 9
the voids  in the percolation sheet of Example 2.
Fig. 10 is a diagram of the pore size distribution of

the voids in the percolation sheet of Example 2.

10 BEST MODE FOR CARRYING QUT THE INVENTION

The present invention will be described in detail
below with reference to the figures.

Fig. 1 shows the percolation sheet 1 of one aspect of
the present invention; this percolation sheet has a

15 laminated structure in which a long-fiber nonwoven fabric 2
and a short-fiber nonwoven fabric 3 are laminated.

Of these nonwoven fabrics, at least one portion of the
long-fiber nonwoven fabric is formed from synthetic fibers
of a high-melting-point resin, and preferably, at least one

20 portion of this long-fiber nonwoven fabric is formed from
synthetic fibers of a high-melting-point resin with a
melting point of 170°C or higher. As a result, when the
two percolation sheets are superimposed with the short-

fiber nonwoven fabric on the inside and placed in a heat-



fibers of a lownelting-point resin with a nelting point of 80C or greater
but less than 170C includes cases in which the synthetic fibers that form

t he short OB BAhoven fabric are cdnstituted only of a synthetic resin
with a 5 nelting point of 80C or greater but |less than 170C, cases in which
these synthetic fibers are constituted of m xed fibers formed froma
synthetic resin with a nelting point of 80C or greater but |ess than 170C
and other fibers, and cases in which these synthetic fibers are constituted
10 of fibers with a core-sheath structure in which at |east the surface

| ayer is formed froma synthetic resin wth a nelting point of 80C or
greater b . 170 : ,.Gul ar e, us fofl i a
core-sheaghagﬁﬁéc%%éﬁy%%' ég#%ggﬁg¥#%%%??ﬁgkgtggdg%?n?é%ﬁf%$é$%%¥ing t he

crushing 15 ehet Aga¥Obdler iy thiemomneusnpLaBiboenben, the | ong:fiber

nonwoven fabric and short-f1ber nonwoven fabric are joined. Furthernore,

fromthe standpakntcbbréneéeasi g tdisd Qi ?:lo&&.i%hr ergtReOf chber]ong- fi ber
nonwoven fabric and short-fiber nonwoven fabric, it is desirable to use the

sanme typenohwdlenesabriorbdirey fidiatsl ttham tgnahtbhec| dhigefs bef snonwoven
fabric and the fibers that formthe short-fiber nonwoven fabric. Especially
i n casks whghemélbeng-point areoresiiadt b skitdchyr poane o8ell709¢ oirs desirabl e
to use the sane type of resin for the surface |ayers %sheaths) of the 25
respect i veighper sncludes Fsqmgirandd chl dhenevnthgt poi hitbpos yidwter s
(Iomneltin%-point folyeth | ene terephthal ates, nelting point 100 to 1600Q),
pol yet hyl éRE® ERBI +PHG s "oy er4dePrifoPyhr 6pYF ehet¢detthPHoi nt 160
to 168C) and the like 5 may be cited _as exanples_o ntheti.c_resins with a
ol TG pai AYPPReBUE BT St e Iaeg PRARE196e T B HaTHOREE Bers 1
whi ch the/cﬁgégl %{?%ﬂi‘oﬁ Stk{é)srémﬁq;r&rh%@i% I}HQEEQE}LE! B4nP0 Mted of

pol yest er /T ow nel t1 ng- poi nt” pol'yester, high-nelfing-point

pol yegd er fpeby et iy eoezorddk Al ody oy lerghpakyethybene wicthe |ike may be
cited as exanples of fibers with a core-sheath structure. The fiber length

of the syﬁ\bme&hg bbbt sot atootobm hhghehoshaf f e rNotmman ftalr bg is set at
3to 15 mMmm preferably 5to 7 mm If the fiber length is too short, 15 the

strengt h af syhehaohaovedid akirditc adnes;ingupbhaenorelegshetiaberiatensity i s
increased so that the liquid passage rate is slowed. Conversely, if the
fiber |1engff Fasedoin oryich tthrsomeatéeticclibers achi evrstyluHigdr m

di spersion _of the fibers. 20 The fiber diameter of the synthetic fibers

that fornPEnéIBRBFtYFhet FRARWVER Hastireciiss dBpdhdch ot tikéHor e si ze
G L1 Lbut g0 SesbLed | 81ad e el 2l 90, g, soeqrderces Wal e
perco'ati%@tﬁhgeﬁei§iﬂgﬁgaiﬁk of 170°C or higher.

For instance, high-melting-point polyesters (high-
melting-point polyethylene terephthalates: melting point
245°C), polyamides (nylon 66: melting point 245°C),

20 polyphenyl sulfides (melting point 290°C), polylactic acids
(melting point 178°C) and the like may be cited as examples
of synthetic resins with a melting point of 170°C or higher.

From the standpoint of the stability of the basis

weight of the nonwoven fabric, it is desirable that the




25 common tea bags for black tea, the fiber dianmeter is 11 preferably
set at 0.1 to 3.0 d (denier), and is even nore preferably set at 0.5 to 2.0
d. 1f theOKIBMO3RGheter is too small 8 the pore size of the nonwoven fabric
wi |l be reduced, so that the liquid passage rate is slowed. 5 Conversely,

if the pore size is too large, fine particles of the perneable raw materi al
such as black tea or the like will pass through the nonwoven fabric, so
that the taste and appearance of the extracted liquid suffer. In regard to
the nethod used to form such synthetic 10 fibers into a nonwoven fabric,
first a web is fornmed by randomly di spersing and depositing the fibers

U5LT8 8 S pBEORERR AN AUMRES LB b Lo LA DLy Tusin

0 eacC er a ntersecti on poln ereo
concrete Ff?f)

Snieb i sefrned by PQQP%S%EE%:Iaying met hod, and this web

is heat-trea ednu5|ndaan eﬁ%055|ng I roll or the like. In the web

formed by the gbtnb@yi fgh#eidiothe thed ithekenseerdsSpRT s@dnddfa uniform
t hi ckness in random directions. Furthernore, the uniformty of the

di sper si oaibérs hentd hernsordidbveh Mabriidpanteddevesl t foldtisngweihd he
heat-treated with an enbossing roll or the like. Accordingly, in the short
fi ber Honwdken fladwewef oramoh-bonding fandesjirébeepbremsilze distribution is
concentrated on a narrow range. In the diagramillustrating the

rel ati onsAEpnéee Wlerrff M ipomd ngi 2e hashottraagvbi dstheut @ysdmeol at i on sheet
and the distribution 12 rate thereof, the distribution rate of the

nmaxi num peaRI¥E¥en tines or nore of the distribution rate of the other

100 (ort)m or FBEERSREVES protorBnsr B0 3 er PPTEEE PRSSeSiondr S a o ngl e
peak, FULSLAPLS shled SNSong Sige hSLiABuLLarodosnn Lhe present
K383zld "weight is less than 5 g/mz, the strength is insufficient;
conversely, if the basis weight exceeds 30 g/mz, the
percolation characteristics and mechanical suitability
suffer, so that such a high basis weight is undesirable.
Meanwhile, in the percolation sheet of the present
15 invention, at least one portion of the short-fiber nonwoven
fabric is formed from synthetic fibers of a low-melting-
point resin, and preferably, at least one portion is formed
from synthetic fibers of a low-melting-point resin with a
melting point of 80°C or greater but less than 170°C. As a
20 result, heat sealing can easily be accomplished by
superimposing the two percolation sheets with the short-
fiber nonwoven fabric on the inside, and placing the
superimposed sheets in a heat-sealing machine.
The reference to at least one portion of the short-

25 fiber nonwoven fabric being constructed from synthetic



Furthernore, the pore size distribution of the short 10 fiber nonwoven

fabric for I IS manner can be sharply controlled by adjusting the
fiber diaﬁgﬁﬂgbghéa asi s wei ght of the nonwoven fabric. Furthernore, a

nonwoven fabric in which the fibers are dispersed in random directions can
al so be obtained using a 15 papernmaki ng process, which is a wet process;
however, the air-laying nethod is preferable fromthe standpoint of
productivity. In regard to the nethod used to | am nate the | ong fiber
nonwoven fabric and short-fiber nonwoven fabric in 20 the present

invention, a nethod may be used in which the | ong-fiber nonwoven fabric and

short-fi b%&geeewe%ea ia@%&b@{ﬁg%%@tr%sxnf QiRRdy ﬁ&&@in%;&%@g}@ are

superinposed and | am nated by performng a heat treatnent

embossi ng gipot| or fd Al lp @ 11he khgﬁd1§bQ9r%§?%dﬁa§hcé%e%5iﬁehpgghﬁay_be

used in which a web that forns the short I ber nonwoven ricis

formed ontaet Bgnkhogiti bEserommaerrdrabrihe, sandtarhpat hegwbr@nt is applied
to this using an enbossing roll, flat roll or the |like so that the

conver si offabtitheraebohdat t dtoedreortlhe cshar tsyhithetinoneevenwbtii abri ¢ and t he
| am nati on and bonding of the short-fiber nonwoven fabric and | ong-fi ber
nonwovEn frebtingapeiperéHrdFEd sirmglrbahepubliy. 1éss ttiwampertSCat canesheet of

the present invention, a |ow nelting-point short-fiber nonwoven fabric and
a high10 A®l FRAghpbhate | DYRES bt & ef spPPELlArEefaptf Matx’l and t he

pore size distrihution of the short-f.iber nonwoven fabri¢c is concentrated
on a narrgﬁk?5ﬁ9£9r%ﬁdt OTn?mﬁquﬂﬁflqIﬁ?sﬁBrQlEﬁz@smﬁ 1P POME fi ber

nonuoven LAvehec e A% AEEOTdLN0L e bt SEPPCL LR LORPRTE o1 7e 19

and cases in which these synthetic fibers are constituted

10 of fibers with a core-sheath structure in which at least
the surface layer is formed from a synthetic resin with a
melting point of 80°C or greater but less than 170°C. 1In
particular, the use of fibers with a core-sheath structure
is desirable from the standpoint of preventing the crushing

15 of the voids in the nonwoven fabric when the long-fiber
nonwoven fabric and short-fiber nonwoven fabric are joined.
Furthermore, from the standpoint of increasing the joining
strength of the long-fiber nonwoven fabric and short-fiber
nonwoven fabric, it is desirable to use the same type of

20 resin for the fibers that form the long-fiber nonwoven
fabric and the fibers that form the short-fiber nonwoven
fabric. Especially in cases where fibers with a core-
sheath structure are used, it is desirable to use the same
type of resin for the surface layers (sheaths) of the

25 respective fibers.



diagramillustrating the relationship between the pore size of the voids in
the percolation sheet and the distribution rate thereof, the distribution
rate of t &I peak is ten timesl®r nore of the distribution rate of

t he ot her 20 peaks, and the pore size distribution shows a dispersion range
of preferably 100 (err)mor less, nore preferably 50 (err)mor |ess, and
shows a single peak. Consequently, a desirable |liquid passage rate can be
ensured, and the passage of fine particles of the perneable raw material 25
t hrough the percol ati on sheet can be prevented during the 14 extraction
of the perneable raw material. Furthernore, since the | ow nelting-point

fib f th -f f. L.C.whi h di
[ oers of Lhe sher iy Liber. nonupyen dabrho il o bescertmbording
5 are di spetse abo trnidiidBrihiccknesscpnchandont difestinnpoigat sealing

with a uniformstrength can be acconplished in all parts of the nonwoven

fabric. Aggerdbngboec)eveBivbehhecngsl g Wl bd ity @y 1ape@s, of
insufficient strength are not generated in the seal ed portions.

Consequenpbyypidisy léhaer @@ 1atinen pehaet 160 thelpsasenind rwentiigs is
extrenely useful as a sheet material for formng tea bags used for

per mnedbl emagvbent Bredlas suwmpdesblodckynehettof fegingreerh teajelttiadi t i onal
Chi nese nedi cines and the |like. Besides a sheet which has a | am nat ed
struct ur epdbntonEt 33t ed gikeatbonguti bess noramw\viel°Cabric 2 and short fi ber
nonwoven fabric 3 as shown in Fig. 1, other woven fabrics, nonwoven fabrics
or the |ike majUBFRYIPRESaniiRaksd ity “hdCbs§hry CPRe! Redll cbt af9 S heet of
t he prese

t i tion. F | bondi f abri be 20
di sposed BEPetr 19 THg- 14 Ber MioRAOVER FALF PE Bt SKEMT I Hor nonwoven
fabric i i t, ' e 15 Th t
| nvent | onPa T Ee C o s EP L CBo Sa E PerTeaF Bodi ment 6.
Exoori f . ; o
(1 Do ar Boal o S Ty o, e LR LR O P h ot ruct ar e i
whi ch t heeganpl sheat hr iaensd iithed ebra-bhghtRebting-wei nt pol yet hyl ene

t erepht hal at e/ | ow nel ti ngpoi nt pol yet hyl ene terephthalate, and an air-laid
nonwoven 10 f afhecfesr neendE@ctafr edhebyp yappleyingfabdeat tingt riddm the
short-fiber nonwoven fabric is set at 3 to 15 mm,

preferably 5 to 7 mm. If the fiber length is too short,

15 the strength of the nonwoven fabric drops; furthermore,
the fiber density is increased so that the liquid passage
rate is slowed. Conversely, if the fiber length is too
long, it becomes difficult to achieve a uniform dispersion
of the fibers.

20 The fiber diameter of the synthetic fibers that form
the short-fiber nonwoven fabric also depends on the pore
size distribution desired for the percolation sheet in
accordance with the permeable raw material. However, in

cases where (for example) the percolation sheet is used in

25 common tea bags for black tea, the fiber diameter is



Meanwhi | e, a carded nonwoven fabric was manufactured using simlar fibers.

Then, ten s _w.th di nensi ons of O cmx 6.0 cmand ten sanples with
dinensiongiﬁggkgdxgh1x 100 cm were cu?Ifron1the respecti ve nonwoven

fabrics, and the 15 basis weight of the sanples was neasured. The results
obt ai ned are shown in Tables 1 and 2. Furthernore, a photograph of the
air-laid nonwoven fabric is shown in Fig. 2 (a), and a photograph of the
carded nonwoven fabric is shown in Fig. 2 (b). 20 25 16 Air-laid
nonwovenCar ded nonmovenSaanefabricfabricNO .[g/9. Can 6. Gcnl[g/9. QX
6. OCcm 10. 0440. 05620. 0450. 05430. 044 ' 0. 059_ 40. 043 ' 0. 05750. 0440. 055_

60 0940. 056570: 098, <o 0-A59B0. 440. 30%7%01(6%1“&955 9. f4. O58, han0. 044_

0. 057St an 4 ~0.00162devi at’i on e 2°Ar- ald nonwovenCar ded

nonwovenSaaREEERRT | cdabrdc N, 5 [t/ 20QcaX 1@@C%égfﬂ19@§r@&a%@ééﬂ 1§ 1410. 42
28.0210. 5838. 29 ' 10. 3248. 23 ._10.12_ 58.15 _10.716_ 8. 31

_10. 4478. 23305888, 160 .pH8. Q%0 035102. 99AR0¢aNeasmSr 16 1 U0 Beandar d0. 10245
0. 15238devi ati on
reduced, so that the liquid passage rate is slowed.

5 Conversely, if the pore size is too large, fine particles
of the permeable raw material such as black tea or the like
will pass through the nonwoven fabric, so that the taste
and appearance of the extracted liquid suffer.

In regard to the method used to form such synthetic

10 fibers into a nonwoven fabric, first a web is formed by
randomly dispersing and depositing the fibers using a dry
process; then, a nonwoven fabric is formed by thermally
fusing the fibers to each other at the intersection points
thereof. 1In more concrete terms, a web is formed by the

15 air-laying method, and this web is heat-treated using an
embossing roll, flat roll or the like.

In the web formed by the air-laying method, the fibers
are dispersed with a uniform thickness in random directions.
Furthermore, the uniformity of the dispersion of the fibers

20 is not impaired even if this web is heat-treated with an
embossing roll or the like. Accordingly, in the short-
fiber nonwoven fabric formed in this manner, the pore size
distribution is concentrated on a narrow range. In the
diagram illustrating the relationship between the pore size

25 of the voids in the percolation sheet and the distribution



17 In Tables 1 and 2, a conparison of the standard devi ations of the

wei ghts of _the air-1laid nonwoven fabric and the carded nonwoven fabric

i ndi cat es FH920030RCEi v -1 ai d nonwoven {4&bric shows very little variation in
weight 5 within the nonwoven fabric conpared to the carded nonwoven fabric.
Furthernore, it is seen fromFigs. 2(a) and 2(b) that while the fibers are
uniformy dispersed in randomdirections in the air-laid nonwoven fabric,
the fibers are 10 oriented in a fixed direction in the carded nonwoven
fabric, so that there is sonme irregularity in the basis weight. A
spun-bonded nonwoven fabric was manufactured using a high-nelting-point

| nonwoven fabric was manuf d ‘ g poi
nonwoven FABF| Eﬁ%£é$ﬁé %}e?@as%rﬁgmétoﬁogaﬁéi 83 fﬁ%é‘ﬁ?ﬁ%ﬁ@aﬁ dfeter 2.0
d, fiber Lenothnds ) didd o Goleaheal B SiLHCLYEE bR Whi Chuitdie cor e/ sheath

were constituted of a high-nelting-point polyethylene

t er epht hapabrél owrh@l o -Pointd ipelri ety banendfst gr @phibdrad adre, Rk an
enbossing roll was applied thereto, so that a percolation sheet in which an

air-laid senpeseardsby i v0d hasicy Welsght mbre/ g@éfé@ébif’l@@aﬁnefblorle@ss,
spun- bonded nonwoven fabric (basis weight 12 g/ n2) was manufactured
(Exanpi e &hd shd®s a single peak. Furthermore, the term “pore size
distribution” used in the present invention refers to a
distribution measured by the bubble point method (JIS
K3832).
Furthermore, the pore size distribution of the short-
10 fiber nonwoven fabric formed in this manner can be sharply
controlled by adjusting the fiber diameter and basis weight
of the nonwoven fabric.
Furthermore, a nonwoven fabric in which the fibers are
dispersed in random directions can also be obtained using a
15 papermaking process, which is a wet process; however, the
air-laying method is preferable from the standpoint of
productivity.
In regard to the method used to laminate the long-
fiber nonwoven fabric and short-fiber nonwoven fabric in
20 the present invention, a method may be used in which the
long-fiber nonwoven fabric and short-fiber nonwoven fabric
are separately formed, after which both are superimposed
and laminated by performing a heat treatment using an
embossing roll, flat roll or the like; alternatively, a

25 method may be used in which a web that forms the short-



Meanwhi | e, a percol ation sheet simlar to the above in which a carded
nonwoven fabric (baS|s wei ght 8 g/n2) was |am nated on a spun-bonded
nonwoven PAHP2Q03 %@Els wei ght 12 g/n2}3mas manuf act ured using the sane
fibers (provided that 5 the fiber length is 51 m as those used in the
air-laid nonwoven fabric (Conparative Exanple 1). Furthernore, a
percol ati on sheet was al so manufactured in the sane nmanner as in
Conparative Exanple 1, except that the enbossing shape of the enbossing
roll was altered 10 (Conparative Exanple 2). A percolation sheet, in which
an air-laid nonwoven fabric (basis weight 8 g/n2) was | am nated on a

spun- bondedoRanuaNady LRbELS: L A%, ARIRIUEACLIE A LD Eg same mmnner 18 as

in Conparative exce e alr- woven fabric has a

basi s wei aehwévgﬁr@abﬁa Tesd é)fhe%ecalt'ﬂé%t%%%nggh %ﬁﬁlém&e&ﬁﬁ ation

sheets of Enbodi nent were 20 superinposed with e alr-laid nonwoven

fabric onythggi 88i éllﬁbos"étﬂdd\ﬂf@ lheat=3ealed at anwi Ui Re ofoc 1Ensntheat i ng
tenperature 150C). The heat-seal ed sheets were then cut into a rectangul ar

shape (15conver50onmdf ashes hmin tHatFifgprn3, thadshbett 6dife At naviekert he seal ed
part 4 peeled away when a 25 peeling force was applied fromthe non-seal ed
side was fabgideardnimedianinadiipn 3nd benadmer aff 2he denotest Bepun bonded
nonwoven fabric and the nuneral 3' denotes an air |aid nonwoven fabric. The
per col at i BANYREER sEPr Tyt akqnee fbesgpnenvoyepefabric are

performed simultaneously.
In the percolation sheet of the present invention, a

low-melting-point short-fiber nonwoven fabric and a high-

10 melting-point long-fiber nonwoven fabric are laminated, and
the pore size distribution of the short-fiber nonwoven
fabric is concentrated on a narrow range. On the other
hand, the pore sizes of the long-fiber nonwoven fabric are
large. Accordingly, with respect to the pore size

15 distribution of the percolation sheet as a whole, in the
diagram illustrating the relationship between the pore size
of the voids in the percolation sheet and the distribution
rate thereof, the distribution rate of the maximum peak is
ten times or more of the distribution rate of the other

20 peaks, and the pore size distribution shows a dispersion
range of preferably 100 pm or less, more preferably 50 um
or less, and shows a single peak. Consequently, a
desirable liquid passage rate can be ensured, and the
passage of fine particles of the permeable raw material

25 through the percolation sheet can be prevented during the



5 simlarly superinposed and heat-sealed with the carded nonwoven fabric on
t he inside d the load at which the, seal ed part peel ed away was

determ neQKI§£%>3rP£1]| ts obtained are E‘fwovvn in Table 3. 10

Conpar at i veSanpl eExanpl e 1Exanpl e 1INO. [kg/|5cm [ g/ 100cmX 100cm 10. 22
_0.4620. 220. 6830. 23 ' 0. 3740. 210. 3950. 21_ 0. 4160. 220. 7070. 240. 6280. 23_ _

0. 3390. 20_ 0.41100. 230. 54Mean0. 220. 49St andar d0. 102450. 15238devi ation It is
seen from Table 3 that the percol ati on sheet of Exanple 1 shows very little
variation in sealing strength 15 conpared to the percol ati on sheet of
Conparative Exanple 1. (2) Pore Size Distribution 20 The pore size
di'stribut bps,ofs bie ¥ QIS Jdboddie1C3RRCHRYEPEL CO ALLON s of Exanple
1, Exanple 2, npar ati ve anples 1 and nparative anple Z were

measur ed Byntber Rubhb e ROl NingBiNed (1bSrK3882) nasingra 5 e m Por onet er
manuf actured by U S. PM Co. The results obtained are showm in Figs. 4

t hrough 1RonWéténrespecd Wil dheepeisCahat bendshgethafadxarmdteios it was
nmeasured at 4 neasurenent points different fromeach other in respect of a
position thawi dtd rkdqeictedwhda ghe petraolBriodOshéet sisderuti-rsmaliddese
figures that while the percol ation sheets of Conparative Exanple 1 and
Conparat i aee Etasiptesed stow ainidoirat itbacshesor ént handdM A {wraimrisn t he pore
size distribution, with a plurality of peaks being present_in this range,
the pore Bp2k @eatindutiteh sofuniferis sjeraetbht Fon BheecHPBahfns €M shows a

single peak,in a varjation range of |ess than 10 (ery)m so that the pore
si ze di st?i%u??%ﬁsi%fc%é}ﬂq’”é’t%gﬂl ifﬁL)FFIFS r ﬁ@‘é.rdW‘iJQ'r Stttk Fhene

percol ati gn_sheet Exampl e 2, at _any of. the nmeasur enment ints, the
di stribut PEAT 2 5 s

?’%?ewg%tl} e RS fﬁeSeafng\égS]tlenlﬁ%%% DF S 55 he
oy oSSl GaFr lod i ShPG ke pofohbe PELRsShIESE 5! T o1 vas
10 percolation sheet of the present invention is extremely
useful as a sheet material for forming tea bags used for
permeable raw materials such as black tea, coffee, green
tea, traditiocnal Chinese medicines and the like.
Besides a sheet which has a laminated structure
15 constituted of a long-fiber nonwoven fabric 2 and short-
fiber nonwoven fabric 3 as shown in Fig. 1, other woven
fabrics, nonwoven fabrics or the like may also be laminated
if necessary in the percolation sheet of the present
invention. For example, a bonding nonwoven fabric may be
20 disposed between the long-fiber nonwoven fabric and short-

fiber nonwoven fabric in order to increase the bonding

strength thereof.



21 The percol ati on sheet of the present invention nmakes it possible to

achi eve a i.C s reduction in the_variation of the sealing strength in
t he sealegﬁﬁﬁﬁﬁbfﬂgten 5 in cases mhef% the sealing width is nade narrow.
Furthernore, since the pore size distribution of the voids in the nonwoven
fabric can be sharply controlled, preferably nmade to be a single peak, the
passage of fine particles of the perneable raw material through the 10
percol ati on sheet can be prevented while maintaining a desirable liquid

passage rate during the extraction of the perneable raw material . 22 1.
A percol ation sheet which is formed by | am nating a | ong-fiber nonwoven
fabric wwth a basis weight 5 of 5 n2, at |east part of which is

formed fromsynthetic fibers of a high-nelting-point resin, and a

short-fiber nonpevgRebEaRE | Cnvérth eh Wi OhtoOfcodicketdd ygbBBerdbedieast a
portion of which is forned fromsynthetic fibers of a | ow nelting-point

resin, wheeeow thetshnstof idtodithamanrmoven fabric is fornmed froma nonwoven
fabric in which fibers with a fiber length of 3 to 15 nmare randomy

di spersed and 8apeszimentuking a dry process, and are thermally bonded to
each other, and in a diagramillustrating the relationship between the pore
size of the 15AvBEHsvwas faene@driew| e oniisHeatingndetheddisting biiibers r at e

(fiber diameter 1.0 d, fiber length 5 mm) with a core-
sheath structure in which the core/sheath constituted of a
high-melting~point polyethylene terephthalate/low-melting-
point polyethylene terephthalate, and an air-laid nonwoven

10 fabric was manufactured by applying a heating roll.
Meanwhile, a carded nonwoven fabric was manufactured using
similar fibers. Then, ten samples with dimensions of 9.0
cm X 6.0 cm and ten samples with dimensions of 100 cm x 100
cm were cut from the respective nonwoven fabrics, and the

15 basis weight of the samples was measured. The results
obtained are shown in Tables 1 and 2. Furthermore, a
photograph of the air-laid nonwoven fabric is shown in Fig.
2 (a), and a photograph of the carded nonwoven fabric is
shown in Fig. 2 (b).

20

25



t her eof ,

pe

the distribution rate of the maxi mum peak is ten tinmes or
the distribution rate of the other

aks.

nor e of

2. The percol ati on sheet

accordingcﬁgo%mgfﬁcz, 20 wherein the b@re size distribution shows a

di spersion range of 100 (err)m or

| ess and shows a single peak. 3. The

percol ati on sheet according to claim1l, wherein the nelting point of the
hi gh- nel ti ng- poi nt

resin
the | ow nel ting-point

resin is 80C or

23 is 170C or

greater,
greater but

and the nelting point of
| ess than 170C. 4. The

percol ati on sheet according to claim1, 5 wherein the fibers that formthe

short-fi ber
surface | ayer

Elting-p0|n¥ po:y

nonwoven fabric have a core-sheath structure in which the
is forned from

| ti ng-point polyester and the core is

ngE . An2 . A

formed frama hjgh- ster ASE . AH
AlCAH AY A E Air-laid nonwoven | Carded nonwoven
Sample fabric fabric
No. [g/9.0cmX6.0cm] [g/9.0cmX6.00cm]
1 0.044 0.056
2 0.045 0.054
3 0.044 0.059
4 0.043 0.057
5 0.044 0.055
6 0.044 0.056
7 0.045 0.059
8 0.44 0.057
9 0.44 0.055
10 0.44 0.058
Mean 0.044 0.057
Standard 0.00054 0.00162
deviation
Table 2
Air-laid nonwoven | Carded nonwoven
Sample fabric fabric
No. [g/100cmX100cm] [g/100cmX100cm]
1 8.14 10.42
2 8.02 10.58
3 8.29 10.32
4 8.23 10.12
5 8.15 10.71
6 8.31 10.44
7 8§.22 10.28
8 8.16 10.41
9 8.07 10.35
10 7.99 10.40
Mean 8.16 10.40
Standard 0.10245 0.15238
deviation
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10MN so that there is some 1rregular1ty in the ba51s welght

A spun-bonded nonwoven fabric was manufactured using a
high-melting-point polyester with a fiber diameter of 2.0 d.
15 A web was formed onto this nonwoven fabric by the air-
laying method using fibers (fiber diameter 2.0 d, fiber
length 5 mm) with a core-sheath structure in which the
core/sheath were constituted of a high-melting~-point
polyethylene terephthalate/low-melting-point polyethylene
20 terephthalate, and an embossing roll was applied thereto,
so that a percolation sheet in which an air-laid nonwoven
fabric (basis weight 6 g/mz) was laminated on a spun-bonded
nonwoven fabric (basis weight 12 g/m2) was manufactured

(Example 1).
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'10%@0&T(laMinated on a spun-bonded nonwoven fabric (basis welght 12
g/mz) was manufactured using the same fibers (provided that
5 the fiber length is 51 mm) as those used in the air-laid
nonwoven fabric (Comparative Example 1).

Furthermore, a percolation sheet was also manufactured
in the same manner as in Comparative Example 1, except that
the embossing shape of the embossing rcll was altered

10 (Comparative Example 2).

Example 2

A percolation sheet, in which an air-laid nonwoven
fabric (basis weight 8 g/mz) was laminated on a spun-bonded
nonwoven fabric, was also manufactured in the same manner

15 as in Comparative Example 1, except that the air-laid
nonwoven fabric has a basis weight 8 g/mz.

Evaluation
(1) Test of Sealing Strength

The two percolation sheets of Embodiment 1 were

20 superimposed with the air-laid nonwoven fabric on the
inside, and were heat-sealed at a width of 15 mm (heating
temperature 150°C). The heat-sealed sheets were then cut
into a rectangular shape (15 mm x 50 mm) as shown in Fig. 3,
and the load at which the sealed part 4 peeled away when a

25 peeling force was applied from the non-sealed side was
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bonded nonwoven fabric and the numeral 3' denotes an air-

laid nonwoven fabric.
The percolation sheets of Comparative Example 1 were
S similarly superimposed and heat-sealed with the carded
nonwoven fabric on the inside, and the load at which the
sealed part peeled away was determined.

The results obtained are shown in Table 3.

10 Tapble 3
Comparative
Sample Example 1 Example 1
No. [kg/15cm] [g/100cmX100cm]
1 0.22 0.46
2 0.22 0.68
3 0.23 0.37
4 0.21 0.39
5 0.21 0.41
6 0.22 0.70
7 0.24 - 0.02
8 0.23 - 0.33
9 0.20 - 0.41
10 0.23 0.54
Mean 0.22 0.49
Standard 0.10245 0.15238
deviation

It is seen from Table 3 that the percolation sheet of
Example 1 shows very little variation in sealing strength
15 compared to the percolation sheet of Comparative Example 1.

(2) Pore Size Distribution
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The pore size distributions of the voids in the
respective percolation sheets of Example 1, Example 2,
Comparative Examples 1 and Comparative Example 2 were
measured by the bubble point method (JIS K3832) using a

5 Perm-Porometer manufactured by U.S. PMI Co. The results
obtained are shown in Figs. 4 through 10. With respect to
the percolation sheet of Example 2, it was measured at 4
measurement points different from each other in respect of
a position in width direction (Figs. 7 to 10).

10 It is seen from these figures that while the
percolation sheets of Comparative Example 1 and Comparative
Example 2 show a variation of more than 140 pm in the pore
size distribution, with a plurality of peaks being present
in this range, the pore size distribution of the

15 percolation sheet of Example 1 shows a single peak in a
variation range of less than 10 pum, so that the pore size
distribution is concentrated in this range. With respect
to the percolation sheet of Example 2, at any of the 4
measurement points, the distribution rate of the maximum

20 peak was ten times or more of the distribution rate of the
other peaks, and the pore size distribution was

concentrated on the maximum peak.
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INDUSTRIAL APPLICABILITY
The percolation sheet of the present invention makes
it possible to achieve a conspicuous reduction in the
variation of the sealing strength in the sealed parts, even
5 1in cases where the sealing width is made narrow.
Furthermore, since the pore size distribution of the voids
in the nonwoven fabric can be sharply controlled,
preferably made to be a single peak, the passage of fine
particles of the permeable raw material through the
10 percolation sheet can be prevented while maintaining a
desirable liquid passage rate during the extraction of the

permeable raw material.
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B! 10% fibers with a fiber length of 3 to 15 mm are randomly
dispersed and deposited using a dry process, and are
thermally bonded to each other, and in a diagram
illustrating the relationship between the pore size of the
15 voids in the percolation sheet and the distribution rate

thereof, the distribution rate of the maximum peak is ten

times or more of the distribution rate of the other peaks.

2. The percolation sheet according to claim 1,
20 wherein the pore size distribution shows a dispersion range

of 100 pum or less and shows a single peak.

3. The percolation sheet according to claim 1,

wherein the melting point of the high-melting-point resin
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