1 DESCRI PTI ON PERCOLATI ON SHEET 2 JUNE 2006 5 TECHNI CAL FI ELD The2 puNEQN06
invention relates to a percolation shegt for use in the extraction of
perneabl e (or extractable) raw materials such as black tea, coffee, green
tea, traditional Chinese nedicines 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,

traditional Chinese nedicines and the |ike, good percolation
characteristics 15 with respect to the extract are required. Furthernore, in
t he case of percol ation sheets that are used in the formof tea bags, it is
necessary that the sheet have properties that allow bag nmanufacture, that
is, it nust be possible to manufacture bags easily using a heat-sealing
machi ne. 20 Conventional ly, therefDBSERIRITWVen fabrics nade of synthetic
fibers, in which the fibers thensel ves have | ow hygroscopicity and good
percol ati on characteristics, h&BERCHSEIAsSHEES percol ati on sheets.
Furthernore, a sheet nanufactured by |am nating a spun-bonded nonwoven
fabric 25 constituted of polyester fibers with a high-nelting-point 2

5 ‘ IECHNICAL FIFLD
The present invention relates to a percolation sheet
for use in the extraction of permeable (or extractable) raw
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, traditional Chinese
medicines and the like, good pefcolation 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



2 JUNE 2006 and a carded nonwoven fabric constituted of pol yester2 JUNBE&086
with a lownelting-point (Flouveil (tra@denanme) manufactured by OHKI Co.,
LTD.) is known as a percolation sheet that is suitable for

bag- manufacturing. In the case 5 of this percolation sheet forned by

| am nating a high- nelting-point spun-bonded nonwoven fabric and a | ow

mel ti ng- poi nt carded nonwoven fabric, heat-sealing can easily be

acconpl i shed wi thout any fusion of the fibers to the heating head of the
heat - seal i ng nmachi ne by 10 superinposing the two percol ation sheets with the
| o~ nel ting-point carded nonwoven fabric on the inside, and placing the
super i mposEd shearsieidy ngniegenséabrihg fAaedtheuted vl erolysst€onventi onal
percol ation sheet formed by |am nating a spun-bonded nonwoven fabric and a
carded 15 H&RKS & thaBr LoV -FRé tENBePS1BE (heCeeHed( HARRRASE)f abric are
oriented in a specified direction that is,determned by the carding

machi ne, dWAUAEtHEEAduRYT OFRLy Cai- spefBell 5 KRARUAT dt rRERGIRE LoD
Co tly, th . i i i but i f_th oids int
Fobr i o oxiabes Shavas 2UpEakder SRbeb-AcBRrarHTYE ATt e 1 SRR ght of
o el o . . e iau t
0 oht B el e bagrenr S8hophER PRk By LU MR M pase Tt h ough

the percolahiiqny-$hesk sPAntBEnAERCRoBAIYen i failtid Al LemRiRd to prevent 3

melting-point carded nonwoven fabric, heat-sealing can
easily be accomplished without any fusion of the fibers to
the heating head of the heat-sealing machine by

10  superimposing the two percolation sheets with the low-
melting-point carded nonwoven fabric on the inside, and
placing the superimposed sheets in a heat-sealing machine.

However, in a conventional 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



2 JUNE 2006 the passage of fine particles of the perneabl e raw mabegiing 2006
conpletely, the liquid passage rate sh@ws an extrene drop. Furthernore, in
the case of a conventional percolation sheet formed by |amnating a

spun- bonded nonwoven fabric 5 and a carded nonwoven fabric, if the sealing
width along the rimportion of the tea bag is narrowed in response to the
recent market demand for a narrow ng of this sealing width fromthe
conventional value of approximately 5 mmto a value of approximately 2 nmm
areas with a low sealing 10 strength are generated in the sealing parts,
since the fibers of the carded nonwoven fabric that performa sealing
function afhe rdssaasl dih fHnspeairtiicd egi pécthenpeanelie Tt maksfigld y

di spersed in randomdirections. In regard to such problens, it is an object
of the 15 gEslafielwdis di g prévendet KatgeRbeus i vh dftaads@Rh a | ow
sealing strength in the sealing parts even in cases., where the sealing width
is narrowed, anfU¥eNFeREST Jt%ghepﬁssﬁg@foﬁ FrrEephi PRt eReBFOot el Per neabl e

e Soar kT b Jera e R oo A BRI el 2
Fabr | 31 n e GO BT b CERESETT SPRBRC” 25T by"FanF it T S G € § ng- poi
g ting- poi nt
nonwoven féﬁgifiﬁﬂg%f%f%n of the tea bag is narrowed in response to
the recent market demand for a narrowing of this sealing
width from the conventional value of approximately 5 mm to
a value of approximately 2 mm, areas with a low sealing
10 strength are generated in the sealing parts, since the
fibers of the carded nonwoven 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.

L R E VEN
The present inventor discovered that if the low-
melting-point nonwoven fabric in a percolation sheet formed

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



2 JUNE 2006 | ow nel ting-point nonwoven fabric is constituted of a; joREVEQEEN
fabric in which short fibers are randody dispersed and deposited by a dry
process and these fibers are thermally bonded to each other at the
intersection 5 points thereof, the uniformdispersion of the short fibers

in randomdirections makes it possible to achieve heat sealing at a uniform
strength in all portions of the nonwoven fabric. Furthernore, the present
inventor also discovered 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 tolewenelksin@Edonyi dqrwavesi faprée ttharonpeipatedgef of fine
particles of the pernmeable raw material during the extraction of the 15
per neabl e ReRWoRERRr i kan hevfpicdy &Moad. fohesst pEal F§Ndemby present i nvention
provi des a  percol ation sheet. which is forned by Ianlnatlng a Iong fiber
nonwoven f@btRersfd Prd bjﬁﬁossl\k'(-ﬁdglkn’ty éf ds vy Brgéeéﬁr@“da’f ?%%sflkb%rf of which

is fornmed fromsynthetic fi s of in oint resin, and a
Chor t 11 ett o oA e i 2o PL PRSI ARt CBF SESIECEITR. at |east a
portion of which f or fr nth flb rs f nel n poi nt
resin, %\/\he?%%rhtf h%h%ﬂeoorétmg:lhb nonvvoven %aﬁ o? F@?rr%h Iftf o% B nsonvvoven

fabric in ¥%&f%b&é$“ﬁf%g@éﬁ%ﬁ% B 42 bSQQEBlet§ Londd, ampese ra”d°”1y

di spersed an eposi t
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



5 2 JUNE 2006 using a dry process, and are thermally bonded to eagWuUNER006
and in the diagramillustrating the relationship between the pore size of
the voids in the percolation sheet and the distribution rate thereof, the
distribution rate of the 5 nmaxi mum peak is ten tinmes or nore of the
distribution rate of the other peaks. BRI EF DESCRI PTI ON OF THE DRAW NGS
Fig. 1 is a sectional view of the percol ation sheet of 10 the present

invention; 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 P8iB@ exPranRferssdi agrhmis theemsddli hgndser bageach eatheidt hod;
Fig. 4 is a diagramof the pore size distribution of the voids in the

percol ati oANdhaRt e EegmA® LLlystFanngs thedirsgpraaPBeRtRLPIEERI 2z
di stributio}q of 20 the voids inj;%e percol ati on_sheet of Colr;%pa ative
Exanpl e 1t andCFF o1 8% IRF agrin of” ¢t .QSFEO%PEéOHi SREFHATITRE  the
voids in tgfsgg'\{lgl%i%ﬁ Ornatsehec%eroefofc,or@l%r %Iils\é%igﬁgin&lqergtefsotz ﬁ]h%NE 2006

5 maximum peak is ten times or more of the distribution rate

of the other peaks.

TION W
Fig. 1 is a sectional view of the percolation sheet of
10 the present invention;

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.



Fig. 7 is a diagramof the pore size distribution of the voids i naJUNE 2006
percol ati on sheet of Exanple 2. Fig. 84 s a diagramof the pore size
distribution of the voids in the percolation sheet of Exanple 2. 5 Fig. 9
is a diagramof the pore size distribution of the voids in the percolation
sheet of Exanple 2. Fig. 10 is a diagramof the pore size distribution of
the voids in the percolation sheet of Exanple 2. 10 BEST MODE FOR CARRYI NG
OQUT THE | NVENTI ON The present invention will be described in detail bel ow
with reference to the figures. Fig. 1 shows the percol ati on sheet 1 of one
aspect of the present invention; this percolation sheet has a 15 | am nated
structure in whFeh. a’ | o fdrgraomiovdrs atnel size dagtaibhbionfdber
nonwoven fabric 3 are |am nated. O these nonwoven fabrics, at |east one
portion of ththevoldmgirf ither ReciRdwéA onalbPreti 81f BrABALLr dm synthetic fibers
of a high-nelti ng point resin, and preferably, at |east one 20 portion of
this |ong-fiberFF@nuibvieh & fbkarams Forihed PPF@rrﬁ%?nfiﬁéFFébFFb@F sObf a

hi gh- rreltl p0| resin with a p0|n of 1 hi gher. As a
result, Trtds g v diedics dﬁt§ﬁé‘etsge§Fe EuB&RTREBSEd wi th the shart-

fiber onwoven g,abrls? on thcf I Nsi def’{?x cgd Ln_a geg gugyé\lrllz ot006 7
seal i n§ machi ne’ *9 us b 5 PREChEAEF n& R 5&1
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 T AR

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-



of the heat-sealing machine can be prevented. The reference to at2JeNE{2086

portion of the |ong-fiber
fibers of a 5 high-nelting-point

hi gher includes cases in which the synthetic fibers that formthe
nonwoven fabric are constituted only of a synthetic resin with a
nmelting point of 170C or higher, cases in which these synthetic fibers is

| ong-fi ber

constituted of 10 m xed fibers constituted of a synthetic resin with a

nonwoven falgric being forned fromsynthetic
resin with a nelting point of 170C or

mel ting point of 170C or higher and fibers constituted of a synthetic resin

with a nmelting point of less than 170C,

and cases in which these synthetic

fibers aresedhbld tna@duinef fyiars ofi tthea fébeossheathe sheafeing erdad whi ch at
| east 15 the surface |ayer (sheath) is forned froma synthetic resin
nel ting poPhtthe hemecssalinghsrachige icast BRckrekegkedel ti ng- poi nt pol yesters
(hi gh- gﬁint B%%¥ethylene t.erepht hal at es:
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form the long-fiber nonwoven fabric are constituted only of
a synthetic resin with a melting point of 170°C or higher,
cases in which these synthetic fibers is constituted of
mixed fibers constituted of a synthetic resin with a
melting point of 170°C or higher and fibers constituted of
a synthetic resin with a melting point of less than 170°C,
and cases in which these synthetic fibers are constituted
of fibers with a core-sheath structure in which at least
the surface layer (sheath) is formed from a synthetic resin
with a melting point 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),
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
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hat can be used to convert such synthetic fibers into a2 aUNBQUEH
clude nelt-blowng and the 5 §ike; however, spun-bonding is
desirable fromthe standpoint of obtaining a high strength w thout causing
Furthernore, the basis basis weight of the |ong-fiber nonwoven
set at 5to 30 g/n2. If the basis 10 weight is less than 5 g/ n2,
gth is insufficient; conversely, if the basis weight exceeds 30
percol ati on characteristics and nmechanical suitability suffer,

SO

a high basis weight is undesirable. Meanwhile, in the percolation

the present 15 invention, at |east one portion of the short-fiber
filpe ¥ cdiame et firhsm ssipithiestiice fhiass thR tafPow: Beet 188~ poi nt

d freferably, at | east one portion is fornmed fromsynthetic fibers
b¢th?mW¢ﬂemeﬁﬁhrhﬂth¢z§ urelori Agspgei nt of 80C or greater but

170C. a 20 result, heat sealing can easily be acconplished by
super i nposi ng t%%t?ﬂgsp%W%%ﬂ%ﬂ?(ﬁ?sﬂﬁﬁﬂs$QMQQ?Wﬂ¥§ SHEPt SYPEBBFIRonwoven

né

and acin

TS o it LB ThaA e RORLPOR BFLERE GROE- 42 Piber

abrie belng sonstincted doom, %yﬁggmglg 2-34NE,2006 fibers of a

ng- point Tesin
standpoint of obtaining a high strength without causing

clogging.

Furthermore, the basis basis weight of the long-fiber
nonwoven fabric is set at 5 to 30 g/mz. If the basis
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
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
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-

fiber nonwoven fabric being constructed from synthetic



80C or greater but |less than 170C i ncludes cases in which the syatualE 29006
fibers that formthe short-fiber nonwoven fabric are constituted only of a
synthetic resin with a 5 nelting point of 80C or greater but |ess 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 layer is forned froma synthetic resin wwth a nelting point of
80C or greater but less than 170C. In particular, the_use of fibers with a
core- sheat B1BEEECPr @ 1PY Bkl iBrRO¥tomaHd Htidhdgomat torIpPeteht Phg t he
crushing 15 of the voids in the nonwoven fabric when the |ong-fiber

nonwoven f &Br§ cOandF ot Fitherestorrheven 7Pabrivc ey Giased. 1oFURLREr mor e,

f th dpoi f i i t he joini gth of _the | -fib

nonvoven { 4DF| SYANHEHGr F7 wer o MANor FEARPCE: FAPE HRRMPEE e to use ¢ he
t f i I i b t hat_ f t | =fi

Tabri ¢ ond eRECF BepocrRgt TG en RS e et e 0t PEhr e Bepoci al 1y

noC25ef  BRELEBUBL AP RECLE: AISOLD, BLEVGLUCCLALE MR LhlR . )
the 25 respgcfihyenf thess. s O e iNEZDE are constituted of mixed
fibers formed from a synthetic resin with a melting point
of 80°C or greater but less than 170°C and other fibers,
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. In
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.



For instance, |ow nelting-point polyesters (low nelting-point pokyeNEleae
terephthal ates, nelting point 100 to WBOC), polyethylenes (nelting point 90
to 140C), polypropylenes (nelting point 160 to 168C) and the like 5 may be
cited as exanples of synthetic resins with a nelting point of 80C or
greater but |ess than 170C. Furthernore, fibers in which the core/sheath is
formed froma high-nelting-point polyester/|ow nelting-point polyester,
hi gh- el ti ng- poi nt pol yester/ pol yet hyl ene, 10 pol ypropyl ene/ pol yet hyl ene or
the like may be cited as exanples of fibers with a core-sheath structure.
The fiber length of the synthetic fibers that formthe short-fiber nonwven
fabric is set atoB ¥FERGEM LW B8R taBPYPSIPE RPOMMESERIE hel Y her Iength is
too short, 15 the st.rength of .t he nonwoven fabrjc drogls: furthernmore, the
fiber densT4y i RRNEa®edYE5P¥HERSt hETFPOHR A pas3aghsl rHt: ¥ owed.
Conversely, |f ta'e f.iber length js too long, it bec s difficult to
achi eve a ]Lﬂd 55t %ogberg‘i’ﬁ}ﬁgt%ﬂ?%ees f f“ﬁ?elrts]‘%gz@)ollﬁ@: %%Eép &i48rr®(er of the
synthetic fibers that form %he short-f'? r. no n _fabric al.so depends on
the pore RGP LR inﬁﬁti(8ﬁl_ éé’.gr@al%ri ﬁ_et%eﬂé\%@t i % §k’8e?l?‘ﬁ accor dance
W th the wwﬁ?eblat%éwagﬂgﬁahggesF'eweg9ﬁthé i c CASEEn -n%(ar%elea& le) the
percol ation“sheet is used in ~common tea bags for black tea, the Tiber
di ameter i ikl of 80°C or greater but less than 170°C.
Furthermore, fibers in which the core/sheath is formed
from a high-melting-point polyester/low-melting-point
polyester, high-melting-point polyester/polyethylene,
10 polypropylene/polyethylene or the like may be cited as
examples of fibers with a core-sheath structure.
The fiber length of the synthetic fibers that form the
short-fiber nonwoven fabric is set at 3 to 15 mm,
preferably 5 to 7 mm. TIf 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 1is



2 JUNE 2006 preferably set at 0.1 to 3.0 d (denier), and is even R2UOUNE 2006
preferably set at 0.5 to 2.0 d. If thelliber diameter is too small, the
pore size of the nonwoven fabric will 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 material such as black tea or the like wll
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 i.s formed by randomy

di spersing and depositing the flbers usi ng a dr process; then, a nonwoven
fabric is PERARECRYY tiRhE Ml 1§ 1 firihd he OFPBEES t 678ach BYRRIMSEE t he
i ntersection omtiH thereof . In nore concrete_ terns, web |s formed by the

15 air- | ayPhg* FEth S%ﬁmﬁﬁﬁ?§5ﬂébz%§)ﬁhatIFréQFeélﬁanaléme hbossi ng rol

flat | th In th b forned by th thod, th

(1ot rot |, Bog! Beal kSend e e LorTmd byl al polsying, pptfod, the

Furthernnrgédﬁg dunlfor t;tytof theJQi erS| n QEe gn%iggéé 20 i s not
eheaj’tqut redt ed Wt hoa

i npai red even i thiS we ossing roll or the

i ke. @Coéghé?«gié’el n H‘eck?é‘?% re fdi08s 1%0’3\‘5’8@@::{;@” E¢nk QPglél’Eé hi s

manner, t he pore SI distr utiron 1's concentra on a arr ow r ange. I n
the diagram tlhé Uﬁéf:ﬁ’éékﬁ‘ﬂa they nel@ddienshiehbakweenckheepos e sz el 2 of the

voids in the percolation sheet and the distribution
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



12 2 JUNE 2006 rate thereof, the distribution rate of the maxi mune pesk 2066
ten times or nore of the distribution ate of the other peaks. The pore
size distribution shows a dispersion range of preferably 100 mor |ess,
nore preferably 50 pmor less, 5 and shows a single peak. Furthernore, the
term"pore size distribution” used in the present invention refers to a

di stribution neasured by the bubble point nethod (JIS K3832). Furthernore,
the pore size distribution of the short- 10 fiber nonwoven fabric formed in
this manner can be sharply controlled by adjusting the fiber dianeter and
basis weight of the nonwoven fabric. Furthernore, a nonwoven fabric in

whi ch t he fatersheref didperdsed nibutandomater e€t thasmeannah seede igbt ai ned
using a 15 papernaki ng process, which is a wet process; however, the

ai r- | ayi ngtemthotes Lpmsies g dhier dasthebstandpsahe of the odtRdivity. In
regard to the nethod used to |lam nate the |ong- fiber nonwoven fabric and
short - f i bePeHehwoVvEIE RS ¢lize dgtEaBupiesefovhveanti sPer &l PRt IS my be
used in which the | ong-fiber nonwoven fabric and short-fiber nonwoven fabric
are separ a®kIgremady di%lemrwipircAeBst hmare BUPERTAPOEedl HhPT dfisfat ed by

per for 8 g, 2 NSaL, 4 TR, YALRY 20, 8R0RSLR0 LRLT eolh Aplells ol the Iike:
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-



25 nethod may be used in which a web that fornms the short 2 JUNE 2008E 2806

fi ber nonwoven fabric is formed onto the |ong-fiber nonwven fabric, and a
heat treatment is applied to this wusing an enbossing roll, flat roll or the
| i ke so that the conversion of the web that forns the short-fiber nonwoven
5 fabric and the | am nation and bondi ng of the short-fiber nonwoven fabric
and | ong-fiber nonwoven fabric are performed sinultaneously. In the
percol ati on sheet of the present invention, a |ow nelting-point short-fiber
nonwoven fabric and a high- 10 nelting-point |ong-fiber nonwoven fabric are
| am nat ed, and the pore size distribution of the short-fiber nonwoven

fabric is toheentemtredennt @b niat riow rampsl odtc deoflheg-fhlamd, the pore sizes
of the long-fiber nonwoven fabric are |large. Accordingly, with respect to
the pore sheewdgenifalbibutiand of hawt peieedieritonssheptiiad Bowkbi®, in the
diagramillustrating the relationship between the pore size of the voids in
t he percol 810 %@mﬁﬂbQﬁﬁPRQK¥Qﬂ%nrﬁ%ﬁﬁlﬁﬂ4l Pétéh?héﬂééfsoth%aﬁl%ﬁﬁlbutlon
rate of the maxi num peak ten tines the distribution rate of

the ot her $PNPeBERLON a‘?fd 17ckhee Bt etkéﬁtzefodﬁmast rtlhﬁutslh{iﬁtsﬁb%r D UTEPEFRi on  range

f f |y 100 f bl | d sh
gl nglrg peag gﬁb‘ﬁs%r&] etn}i‘ef &angnrgg‘;]gq re rq%nﬁ%rng Sgsggaesggfg_gg% %em(,avrs]sﬁr ed,

and the nonwoven fabric and long-fiber nonwoven fabric 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 um 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



passage of fine particles of the permeable raw material 25 through jRe 2006
percol ati on sheet can be prevented durijpg the 14 2 JUNE 2006 extraction of
the pernmeable raw material. Furthernore, since the |ownelting-point fibers
of the short-fiber nonwoven fabric which bears the bonding characteristics
that are required when the percolation sheet is heat-sealed 5 are dispersed
at a uniformthickness in randomdirections, heat sealing with a uniform
strength can be acconplished in all parts of the nonwoven fabric.
Accordingly, even if the sealing width is narrow, areas of insufficient
strength are not generated in the sealed portions. Consequently, the 10
percol ati oaxsheetiof ¢helpr geemeadbivemaiwvomaitsrérfr enBhythesmedxe, as a sheet
material for form ng tea bags used for perneable raw materials such as

bl ack tea, stof¢ eehe gheermeiteangtocdditt ifdielrsChitnébe mbdrtrhesenmnd the i ke.
Besi des a sheet which has a | am nated structure 15 constituted of a

| ong- f i ber NABFYBSRNL FAB¥G P Ahdpesiisr tthef Ppadipgn@ABIEACEabF$ €135 as shown in
Fig. 1, other woven fabrics, nonwoven fabric¢cs or the |ike may al so be

| ami nat ed that naERseedyiisd t“m@”pélh@o&)&rc(?ﬁa%@@t sBeethes pfﬁ%%"erﬁeallerﬂ/entl on.

F I bondi bri be 20 di bet th
ong: {ber Shoriibmen Tabr ' St St b S Ron oG BRIT B 1Rt o G er o

I ncrease tﬁgaPoggéfghQStr§ﬁE§ unl %O strength can be accomplished in

all parts of the nonwoven fabric. Accordingly, even if the
sealing width is narrow, areas of insufficient strength are
not generated in’the sealed portions. Consequently, the

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, traditional 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.



15 EXAMPLES The present invention will be concretely described baluoe 2006
terms of enbodi nents. 2 JUNE 2006 Expendpnent 1 5 A web was fornmed by the
air-laying method using fibers (fiber diameter 1.0 d, fiber length 5 mm
with a core- sheath structure in which the core/sheath constituted of a

hi gh- nel ti ng- poi nt pol yet hyl ene terephthal ate/l ow nel ti ng- point

pol yet hyl ene terephthal ate, and an air-laid nonwoven 10 fabric was

manuf actured by applying a heating roll. Meanwhile, a carded nonwoven
fabric was manufactured using simlar fibers. Then, ten sanples with

di mensions of 9.0 cmx 6.0 cmand ten saggles wi th di nensions of 100 cm x
100 cmwere cut fromthe respectiveX en fabrics, and the 15 basis

wei ght of the sanples was neasured. The results obtained are shown in
Tables 1 and 2. TRerPRRFMT el NN ¥t dhirldpPofconrecartyl dF8Ch&RRBven fabric

Shown i1 FPELoD {b)so 3 25 BELRABMETE Ganpl eAir-1 ai d nonwoven.
Experiment 1

5 A web was formed by the air-laying method using fibers
(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 Dbasis 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



Carded nonwoven fabricfabric No.[g/9.0cm X6.Ccnm[g/ 9. Gcm X 6. O0cnd JuNB4006

0.056 0. 2_ 0.054 0.045 30.0440 059 _ 16

0. 0.057 043 5_

0. 044 60. 056 0.0450.059 90. 055 10 MeanO. 0440. 057 St andard0. 000540. 00162

devi ation Table 2

Table 1
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/100cmX 100cm] [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




Sanmpl eAi r-1aid nonwoven) Carded nonwoven fabricfabric No.(g/100cm JUNE 2006
XlOOCﬁ][g/lOOCﬁ]XlOOCn] 18.1410.42 8.0210.58 10.32 8.23 5................
-- - 8.3110.44 9 Mean8.1610. 40 Standard0.102450. 15238 devi ation 2 JUNE
2006 5 2 JUNE 2006 17 In Tables 1 and 2, a conparison of the standard
devi ations of the weights of the air-laid nonwoven fabric and the carded
nonwoven fabric indicates that the air-laid nonwven fabric 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 random
In Tables 1 and 2, a comparison of the standard
deviations of the weights of the air-laid nonwoven fabric
and the carded nonwoven fabric indicates that the air-laid
nonwoven fabric shows very little variation in weight
5 within the nonwoven fabric compared to the carded nonwoven
fabric.
Furthermore, it is seen from Figs. 2(a) and 2(b) that
while the fibers are uniformly dispersed in random
directions in the air-laid nonwoven fabric, the fibers are
10 oriented in a fixed direction in the carded nonwoven fabric,
sc that there is some irregularity in the basis weight.
Example 1, Comparative Examples 1 and 2
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/mz) was manufactured

(Example 1) .



directions in the air-laid nonwoven fabric, the fibers are 10 ori egyRe Jobs @
fixed direction in the carded nonwoven gabric, so that there is sone
irregularity in the basis weight. Exanple 1, Conparative Exanples 1 and 2 A
spun- bonded nonwoven fabric was manufactured using a high-nelting-point
polyester with a fiber dianmeter of 2.0 d. 15 A web was forned onto this
nonwoven fabric by the air |aying nmethod using fibers (fiber dianmeter 2.0 d,
fiber length 5 M) with a core-sheath structure in which the core/sheath
were constituted of a high-nelting-point polyethylene

terepht hal ate/ | ow nel ti ng- poi nt pol yet hyl ene 20 terephthal ate, and an
enbossing rol |l Masnappléeedatperedbatico dhHedt aipeleal abi cheshketei mmwhi ch an
air-laid nonmoven fabric (basis weight 6 g/nR2) was | am nat;d on a

spun- bondedh iclbnawvandéabrooy§bas i Sebadightbak2 sgiveRhwa8 gamuf actsur ed
(Exanple 1). 18 2 JUNE 2006 Meanwhile, a percolation sheet simlar to the
above in thated aprledl SHWREHS RGN oVisasifebrgrghibasi g/ wedahiasl 2

| am nated on @ spun-bonded nonwoven fabric (basis weight 12 g/ nR) was

manuf act ur @AM UsivrRp thee s Uiege s 10pr SRPdeamehbibsr ¢ heprowidled dhgith is 51
) 25 1086, AL\ L0 o112 18) e nomoven  abulc (Comparal e, Brample 1)
as in Corrpg&%(i)\\/een Egé”})npice (:lCome acreaq;i\}eh%txample 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 roll 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/m2.

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



t he enbossi ng shape of the enbossing roll was altered 10 (Conpar at JUNE 2006
Exanple 2). Exanple 2 A percolation shet, in which an air-laid nonwoven
fabric (basis weight 8 g/n2) was |am nated on a spun-bonded nonwoven
fabric, was al so manufactured in the sane manner 15 as in Conparative
Exampl e 1, except that the air-laid nonwoven fabric has a basis weight 8
g/ n2. Evaluation (1) Test of Sealing Strength The two percol ati on sheets of
Enbodi ment 1 were 20 superinposed with the air-laid nonwoven fabric on the
i nside, and were heat-sealed at a width of 15 mm (heating tenperature
150C). The heat-seal ed sheets were then cut into a rectangular shape (15 mm
x 50 nm) adesReWANEA-Fi §h Big. ahd tie nwerkal Ahidsmoties seglPsd-part 4 peel ed
away when a 25 peeling force was applied fromthe non-seal ed side was 19 2
JUNE 2006 Benderi ReAYOYANFfPrac 30d Hmetuerrl dendesstssspinaibonded
nonwoven fﬁbric and the puneral 3' denotes an air- |aid nonwoven fabric. The
per col ati on2sReBPRVEYohpaF5fi ve Exanple 1 were 5 sinilarly superinposed
and heat - seal ed git rde nonwoven_fabric .on %pe iqsiqe, and the | oad
g S Example were

h th d
at which the s@AFeHCBAPLepEeTeinaRky hacCatRHhHittay

5 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 Table 3
Comparative
Sample Example 1 Example 1
No. (kg/15cm] {g/100cmX 100cm]
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 0.62
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



The results obtained are shown in Table 3. 10 Table 3 Sanpl e Examplent 2008 -

| [kg/15cm | 0.22 2 Conparative Exanpfe 1 [g/100cnx 100CM 0.46 0.39 0.41
0.62 0.23 Mean 1 0.22 Standard 0.10245 deviationi 0.49 0.15238 It is seen
from Table 3 that the percol ation 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 S4 ze Distribution 20 2 JUNE 2006

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 um, 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.



The pore size distributions of the voids in the respective percot aUNBR006
sheets of Exanple 1, Exanple 2, ConpaZhtive Exanples 1 and Conparative
Exanple 2 were neasured by the bubble point nmethod (JI'S K3832) using a 5
Per m Poronet er manufactured by U S. PM Co. The results obtained are shown
in Figs. 4 through 10. Wth respect to the percol ation sheet of Exanple 2,
it was neasured at 4 neasurenent points different fromeach other in
respect of a position in width direction (Figs. 7 to 10). 10 It is seen
fromthese figures that while the percolation sheets of Conparative Exanple
1 and Conparative Exanple 2 show a variation of nore than 140 min the pore
size distribution, with a pilREETRAR{ARRLIARLIY present in this range,
the pore size distribution of the 15 percol ation sheet of Exanple 1 shows a
singl e peak in S VRFIRIT Farfett Aedd e RARSEH T NEBERAE THECHore si ze
distribution is qggfeqyrat dinthis range. VWthdrefﬁect. tébthe percol ation
sheet of EXanp?e P Rt RAF 9 thé O FRASUPBIeRt Porne’s, *8 He i st ri but i on

rate of th arlpé%%g%%g&%%@geap%JFe@t&%ggﬁggngg§g Qéaiéﬁfﬁgéégiqg}hpn rate

of the other t he pore Siz Foh wWas ‘concentrated on the

maxi mur peak. o 28 2 G %%%E SMRYRIRLAL APPLT GABLLL T Y Jpe percol ation sheet
maKes

of the present 1nvention
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.



it possible to achieve a conspicuous reduction in the variati on DJUNDR006
sealing strength in the sealed parts, 2%en 5 in cases where the sealing
width is made narrow. Furthernore, since the pore size distribution of the
voids in the nonwoven fabric can be sharply controlled, preferably nade to
be a single peak, the passage of fine particles of the perneable raw

mat eri al through the 10 percol ati on sheet can be prevented whil e maintaining
a desirable liquid passage rate during the extraction of the perneable raw
material. 22 2 JUNE 2006 1. A percol ation sheet which is fornmed by

| am nating a | ong-fiber nonwoven fabric with a basis weight 5 of 5 to 30

g/ 2, at least part of which is fornedAf¥dm synthetic fibers of a

hi gh-nmel ting-point resin, and a short-fiber nonwoven fabric with a wei ght
of 3to 15 g/n2, at least a portion of which is forned fromsynthetic

fibers of a lownelting-pojnt.resin, wherein the short-fiber 10 nonwoven
fabric is forrreﬁl'-fro‘%\nﬁgﬁgﬂ%@ N 1S T TH-Shilch TFE&r BYwith a fiber |ength

of 3 to 15,mm are. randomn i.spersed and deposited, usi a. dry prqcess, and
are ther net T Bored ?loor}/ CH ESTh &P NS %agrafsaﬁf’%ﬂ a iq?‘?%ls% MRS ¢ he

and the diShrTet o VAT e Sndsask, BeRb Of stV Bht T b AL 6 the. maxi mam -
peak i s tefynthetic fibers of a high-melting-point resin, and a
 short-fiber nonwoven fabric with a 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
10  nonwoven fabric is formed from a nonwoven fabric in which
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
I5 wvoids 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 pm 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



times or nore of the distribution rate of the other peaks. 2. The2 JUNE 2006
percol ati on sheet according to claim 12320 wherein the pore size

di stribution shows a dispersion range of 100 pmor |ess and shows a single
peak. 3. The percolation sheet according to claim1, wherein the nelting

poi nt of the high-nelting-point resin 23 2 JUNE 2006 is 170C or greater, and
the nelting point of the low nelting-point resinis 80C or greater but |ess
than 170C. 4. The percol ation sheet according to claim1l1, 5 wherein the
fibers that formthe short-fiber nonwoven fabric have a core-sheath
structure in which the surface layer is formed froma | ow nel ting-point

pol yester apdl76% worgrdaseiror mod fthenmalhigh- peint ngt poiatlpol yest er.

melting-point resin is 80°C or greater but less than 170°C.

4. The percolation sheet according to claim 1,
5 wherein the fibers that form the short-fiber nonwoven
fabric have a core-sheath structure in which the surface
layer is formed from a low-melting-point polyester and the

core is formed from a high-melting-point polyester.





