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SUPPORTING DEVICE FOR MICROORGANISMS AND 

METHOD OF PREPARING THE SAME 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

u •. . r 
r-• ~-I- i 

The present invention relates to a supporting, . .device 

for, microorganisms .. used· rin water· treatment and to a .me;thod of 

preparing thereof; and,.· .more·:particularly, to··tho·se employed 

in· the ·methods or··rixed.•.bed· .process, shaking·bed··pro·aess, 

fluidized bed process etc. 

2. Brief Description of the Prior Art 

A method called the biological membrane method in which 

waste water or clear water is processed by reaction with 

microorganisms is one of the water processing methods 

utilizing a supporting device to which necessary 

microorganisms .. are- .. supported· -: thereon:.• The·· me,thod .. ·is .not.iced,· 

as being excellent· in increasing the; amount of ·microorganisms. · 

,.: ;·<·:. per unit water volume. 

One of .'.suppor:t-ing;:,de-vi.ces· for microorganisms used in 

the biological membr.ane<metbt>d:':has been .proposed in Japanese 

laid-open patent application·No. 6-45033 (1994), which is 

illustrated as the member T in FIGS.10 and 11 of the present 

specification. 

The support member T is prepared, for example, through 

the following steps or (1) to (3): 

(1} Each 50 % of polypropylene fibers (referred to as "PP 
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fiber" hereinafter} having a melting temperature of 170°C and 

a denier value of 80 (1 denier = 1 gram (mass} per 9000 

meters), and of low-density polyethylene fibers (referred to 

as "PE fiber" hereinafter) prepared by a high-pressure process 

having a melting temperature of 110°C and a coarseness of 6 

denier are passed through a guard and a layer to form a web W 

having a width of· 3 meters as shown in FIG.10(a); 

(2) the obtained web W is fixed by using a needle punching 

technology to.form an elongated nonwoven cloth F1 having a 

porosity of 80%~ a,weight per unit area value of 350 gram/m2 , 

a thickness of a 3 mm, a width of 2.7 meters and a length~£ 

50 meters.. The cloth F1 is cut to form an elongated cut 

nonwoven cloth F2 having a width of 20 cm as shown in 

FIG.10(b}; and 

(3} the produced elongated cut nonwoven cloth F2 is then 

wound round·· and heat-treated at 130° C in a -processing device 

to form a cylindrical.nonwoven cloth FJ as shown in FIG.lO(c}, 

which is cut to· · form'.<00,each of support members T having a length 

of 5 ~5 cm·~·as'\'..:·shown in ·FrGS.10(d) and···11. By the heat 

treatment perfd:rmed in the processing :.apparatus, the PE fibers 

are fused·. to bond''.:·the ,pp. fibers with . each other of the PP 

fibers while bo.th.· sid~k,edg~s-:,·:··of the ·elongated cut nonwoven 

cloth F2 having a cylindrical shape are also bonded by the 

fused PB fibers. 

Although there ···are·· some ·advantages in';thus prepared 

supporting members such as good circulation·; ab:ili ty of air and 

water, a large area for embedding the microorganisms and a 

good adhering property for the microorganisms, there exist 
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still two disadvantages mentioned below: 

(1) Because thus obtained conventional support member has a 

structure wherein the PP fibers are supported.through the 

fused PE fibers, the PP fibers in a fluffy state are exposed 

both on inner and outer surfaces of the member. 

Accordingly, due to a possible vibration caused during 

packaging, conveyance': or···fi.lling:.c<into :the water treating tank, 

or due to a possible flow caused .·by convection .of . ·the water · 

being treated, the adj.~cent supporting ,:memberer T ·are likely to 

be scrubbed· :with each· other··to,.induce a:•friction·1 by which the 

PP fibers exposed on the, outer surface: that .shou1d··"()Ga-tribu.t-e 

to gathering the·· microorganisms can be·· removed. The reduced 

surface area for embedding organisms results in a worsened 

adherence of organisms to the support member. 
. 

(2) Because, during fixing of the web W by the needle 

punch, both PP and PE fibers constituting the web W are drawn 

towards a central line located in a longitudinal.liirection of 

the web being interacted. wi.th. each. other:·:; which .. makes the 

weight per unit area. value ··On the. sides., of the:-,web';·relatively 

heavier compared with that along the central.line. 

As . a resul.t, . a · 1ar.ge 'we•igbt disp~rsion··· takes place 

among the devices .. ·T pr.odliced, by processing::;rof':. the··, elongated 

cut nonwoven cloth Fi resulting in a reduced production yield 

of the devices T per unit fiber amount. 

The afore-mentioned·. phenomenon is unde·sirabl.e ·because 

the area effective for maintaining microorg·anisms per"'un.it 

fiber volume involved in the supporting device is not 

necessarily increased by an increase in the weight per unit 
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volume of the supporting device T. 

SUMMARY OF THE INVENTION 

Accordingly, an object ··.of· the invention is to provide a 

supporting device for microorganisms and a method of ·preparing 

thereof wherein the:. removai of .. "the-"·PP: fi"bers is· prevented, the 

weight dispersion within·a group of.a,plura1ity of devices is 

decreased ··and, consequently;'· .the .production""Yi'eld of the good 

supporting. devices per unit fiber·· quantity is improved. 

The present inven·tion·-is to provide ·a/supporting dev·:lee 

for microorganisms use.ful for. waste water treatment comprising 

as constituents: a web, which includes first fibers formed of 

a polyolefin type synthetic resin and second fibers formed of 

polyolefin type synthetic·resin having a melting temperature 

lower than that of the first fibers, and a nonwoven cloth 

acting as a base layer, to which the web is fixed-by using a 

' needle punch·· technology~· and:wi.th wbich>the. fir.s·t ·fibers are· 

bonded by fus-ing. the :rsecond~···fibers as ·well as with.each· other 

·· ·· of. the· .first·. fibers,. (The· device prepared abo.ve is referred to 

as a· "ff rs t ·· suppor.ting ·· dev-ice'' hereinafter) • 

The fi·rst · support'ing;;;device"· is·;· pronuced; · for· example, 

by the following steps {referred to as a "method for 

manufacturing a first device" hereinafter): 

(1) preparing a web out of 

first fibers formed of a polyolefin type,:":synthetic 

resin, and 

second fibers formed of a polyolefin type synthetic 
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resin having a melting temperature lower that of the first· 

fibers, 

(2) stacking the webwith·abase layer·formed of a nonwoven 

cloth and fixing by means ·of a needle punch'. to form a 

laminate; and 

(3) heating the laminate at a temperature lower than the 

mel.ting'temp:erature ,of th&;tfirst .. fibePs .and higher than the 

. melting ·temp~rature. of the .second fibe.rs to fuse the second 

fibe.rs to bond ·'the first · fibers"·with each other of the first 

fibers· as weJ..l as.with the base ·layer. 

The pre·sen"t invention also provides another support.fng 

device having•a structure different from that of the first 

supporting device (referred to as a "second supporting device" 

hereinafter). The second device has the first fibers fluffed 
-

by needle punching technology utilizing a fluffing needle, 

which are exposed on a nonwoven cloth surface opposite to the 

surface that has been fixed to a web. 

The second supporting device is produced, for example~ 

by the following steps (referred to as a "method for 

manufacturing the second device" hereinafter): 

(1) preparing-a web out of: 

first fibers formed of a polyolefin type synthetic 

resin, and 

second fibers formed of a polyolefin type synthetic 

resin having a melting temperature lower than that of the 

first fibers; 

(2) stacking the web with a base layer formed of an 

nonwoven cloth and fixing by means of a needle punch to form a 
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laminate; 

(3) treating the obtained laminate by needle punching 

technology from the web side with a fluffing.· .needle so as to 

obtain a fluffed layer of the firs·t fibers on the nonwoven 

cloth surface; and 

(4) heating the fluffed laminate at a temperature lower 

than the melting.··. temperature of·. the. ftr.st · fibers ·and higher 

than the,,melting ,temperature· -of the: second .. fibers ·.to. fuse the 

second fibers .to bond the first fibers with .·each other as wel·l 

as with the nonwoven cloth.. 

The web·employed in either of the:first.and·second 

supporting devices-together with in the methods to form the 

first and second devices mentioned above includes from 40 to 

80 weight % of the first fibers and from 60 to 20 weight % of 

the second fibers. 

The polyolefin having ~ higher melting temperature 

herein is any of polypropylene, high-density polyethylene, 

ethylene-propylene copolymer or the like while that .. having a 

lower melting .. temp:erature·'·he:rei.n is any of low. density· 

polye.thylene'•· ethylene .... vinyl acetate copolymer or the like. 

The meJ::tirig· ·:·temperature ·of . the second fibers may be 

lower ·than that of ·.the firs·t·:·fibe•rs<by. • 10 to· 100 ° C, 

preferably by 30 to 80°C~ 

The coarseness between 40 and 400 denier, preferably 

between 50 and 200 denier, is desirable:''.for.::··"they first fibers. 

The coarseness less than 4o· denier provideS''.i.infe·rior 

properties in maintaining .. configuration and in mechanical 

strength while that exceeding 400 denier provides a device 
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having a reduced surface area. 

The coarseness of 3 to 20 denier is preferable for the 

second fibers herein. The other coarseness beside above-

mentioned range provides the·· insufficient bonding strength of 

the first fibers with each other resulting in supporting 

devices having a degraded mechanical strength. 

The web herein includes 30 to 90, preferably 40 to 80, 

weight % of the first fibers and 70 to 10, preferably 60 to 

20, weight % of the second fibers. In other words, the device 

that includes less than 30 wt % of the first fibers and 

exceeding.70 wt% of the second fibers exhibits a poor 

maintaining ability of the shape and a poor mechanical 

strength. On the other hand, a constitution rate of the first 

fibers in the web exceeding 90 % or, accordingly, a 

constitution rate of the second fibers in the web falling 

short of 10 % provides an insufficient bonding strength of the 

first fibers with each other and weakens the mechanical 

strength of the support·ing device. 

A weight.. :per "unit ···area value of·· the nonwoven cloth 

acting, as>the bas.e·· lay.er should be in a range of about 20 to 

600~-. pre¥erably··4o:to··:.200;.~: gI"am/m2 • The weight per unit area 

value less than. 20·:. g~-amfne~:·· exce.$.sively·. enhances a breakdown 

during a needle punching.proces·s~ making the prevention of 

shrinkage difficult, while the·<weight per unit area exceeding 

600 gram/m2 reduces· a round·,fdr.m±ng:;,feas·ibility and increases 

a handling difficulty, re·sulting~.::in·a:·.,·cOS't: .. increase. 

Al though manufacturing ·. technolog:tes •· used for preparing 

the nonwoven cloth herein are not limited, the nonwoven cloth 



is preferably made by the spun-bond method. The weight per 

unit area value of the laminate may be 100 to 3000, preferably 

200 to 1000, gram/m2 • 

According to the methods· of manufacturingthe first and 

the second devices, the first and second fibers constituting 

the web are fixed to the nonwoven cloth being entangled with 

each other because: the web is ·stacked ·with· the·· nonwoven cloth 

acting .. as ·the base. lay,:er and .·fixed ,by.· the, needle. punch·• method. 

During ·. the fxing, the . web: is liable to .. shrink resul:tifig, .. ::,in a 

reduced width· because"··the··. first•··and second fibers·'"·aP.e drawn 

together toward a center.,·line>running,~·in ·:a long·it.uclinal 

direction of the nonwoven cloth. However, an amount of 

shrinkage is very little because the movement of web is bound 

with the nonwoven cloth. 

As a result, a lamin~te having an almost uniform weight 

per unit area value can be formed of the web and the nonwoven 

cloth. Conclusively, little weight variance takes -place in the 

first and the second supporting:-devices formed of thi-s·: 

laminate. 

The first supporting device has a structure wherein the 

web including the first. and'.>the.-·second :.fibers is fixed to the 

nonwoven cloth by need'le punching,2 teehnology;c· and .. '· the first 

fibers are bonded with each oth'er·together with the nonwoven 

cloth layer by fusing the second fibers. The second 

supporting device has a structure thatthe web including·the 

first and the second fibers is fixed with the nonwoven cloth 

by needle punching techn:ology to form the laminate which is 

provided on the nonwoven cloth surface with the fluffed first 
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fibers by the needle punching· technology from the web side 

utilizing the fluffing needle, wherein the first fibers are 

then bonded with each other together with the nonwoven cloth 

by fus.ing the second fibers. 

Therefore, the connecting strength between the first 

fibers and the nonwoven layer-is enforced in the device formed 

according to the·· presen't" invention. As· a result, the first 

fibers· which. contribute to supporting microogt:misms ·.is· 

scarcely removed even when·the·first and second devices·are, 

for example, allowed to .. flo.w-.. in convection of the water being 

treated. and· to be scrubbed with···other ·neighboring ·device:s• 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.l(a) to FIG.l(e) are-illustration of a process of 

manufacturing a first supporting:·device for microorganisms of 

Embodiment 1 according.to the present invention; 

FIG.2 is a schematic side' :view- of the supporting device 

shown in FlG.1; 

FIG~ 3 ·is a longitudinal· sec·ti·on view of a processing 

apparatus used for· manufac,turoing. the supporting devices in the 

preferred embodiments;. 

FIG.4 is a schematic·. side view of a modified first 

supporting device of Embodiment 1; 

FIG.5 is a schematic side view of another modified first 

supporting device of Embodiment 1; 

FIG.6 is a schematic side view of still another modified 

first supporting device of Embodiment 1; 

FIG.7(a) to FIG.7(e) are illustration of a process of 

manufacturing a second·· supporting· .. device for microorganisms of 

Embodiment 2; 

FIG.8 is a schematic side view of the supporting device for 

microorganisms shown in FIGS. 7; 

FIG.9 is a schematic side view of a modified second 

supporting device of Embodiment 2; 

FIG.10(a) to FIG.10(d) are illustration of a conventional 

process of preparing a conventional<.supporting device; and 

FIG.11 is a perspective view of the conventional device. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Hereinafter described is the best mode of carrying out 

the present invention into prac·tice corresponding to the 

preferred embodiments. 

Rmbodjment L 

A method of preparing.:a first supporting,.,,device or a 

plurality· of. devices: is .. detailed sequentially ·with:· reference 

to FIGS.1 to 3. 

( 1 ) 80 .. denier-coarse ·0p9lypropylene.· . fibers·;. ( refe·~red to as 

"80dPP" hereinafter) having.a melting temperature of 170°C, 

which cnstituted first fibers, and 6 denier-coarse high 

pressure/low density polyethylene fibers {referred to as 

"6dPE" hereinafter) having a melting temperature of 110°C, 

which constituted secorrd fibers, were sprayed at a 50 to 50 

rate, respectively,. onto a rotating metallic net utilizing ·an 

air stream· to produce a~web .. ,,W1·.· having ·a:.width of ·'3 :·me.tens· 0a.s 

shown in·'.· FIG ;i (al. 

Incidentally, manufacturing methods of the web 

according.·,:. to the .. pres·ent·'.".'·invention· were":··not restricted to the 

method used in ... Embo:diirient .... 1; 

(2) The obtained web W1 was stacked with a nonwoven cloth 

r1· having a thickness of 0.5 mm, a width of 3 meters and a 

weight per unit area of 50 gram/m2 , which acts as·· base layer, 

as shown in FIG. l(a) and fixed by means of a needle punch to 

form a laminate f2 having a porosity of 87%, a weight per unit 

area of 350 gram/m2 , a thickness of 3mm and a width of 2.8 
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meters as can be seen from FIG. l(b). 

The nonwoven cloth fi employed herein was prepared in a 

manner that spinning threads out of·a-·thermoplastic 

polypropylene and shaping.:··the,spun threads into a sheet-like 

web were simultaneously proceeded. The threads involved in 

the sheet-like web were bonded with each other by the use of a 

solvent to form--.:·the .'·nonwoven.:1cloth f1. 

(3). The obta:i;ned,,laminate .. r2· was. cut into a •plurality of 

elongated .. cut laminates:>f3''· of 20 cm in· width .as;:;~shown in 

FIG:. 1 (c) , whichtwere'iifl:·then,,:,heiliically wound,,· to fd'rm wound bodi-es 

R having the nonwoven .. clotb layer positioned· out-.side as shown 

in FIG. 3. 

(4) The elongated cut laminate f3 extruded from the wounded 

body R was heat-treated in a processing apparatus Y shown in 
-

FIG.3 to produce a cylindrical body f4 having 5.5cm in 

diameter and 50 meters in length as shown in FIG.l(d), which 

was cut into each.length of 5-5·cm to produce a plurality of 

supporting devices, Ti· as can ·be seen·· from .FIG.~l(e). 

The ·:heat ··t·rea.tment· and cutting:,·proces·s·<:-he·rein were 

performed by the use of the processing apparatus Y as follows: 

The;processing,_:,apparatus-·consists of·a heating port 1, 

a. pair ·of· ··gu.ide·":'.memb"ers'··:Z di.sposed· at·· an inlet side of the 

heating·port 1, a cutting·assembly 3 provided on an outlet 

side of the port 1 and a pair of drawing rolls 4. 

The heating port 1 consists both .. of an:·outer··heating 

guide cylinder 6, which is heated by surrounding·. heating means 

5, and a cylindrical mandrel 7, which is displaced inside an 

inner cylindrical surface of the outer cylinder 6. Provided 
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between the outer guide cylinder 6 and the mandrel 7 is an 

annular gap 8. The ambient temperature within the gap 8·is 

decided by the outer cylinder 6 heated at 130°C and by the 

mandrel 7, which is heated by the ambient tempe.rature of the 

cylinder 6, so as to maintain the gap8 at about 130°C. This 

' temperature is actually lower than the melting temperature of 

the 80dP.P fibers and higQ-er than that· of the 6dPB fibers 

cs';°~~!'.~ 
·:: .. ,:;;.~;:.: 

mentioned. above •. 

As·. the· processing·-: apparatus Y was'. constructed as .. above, 

the elongated. cut laminate:. f3. ex·truded out of the; wound body R 

was introduced via the.guide members 2 into.the annular gap8, 

being bent round with the nonwoven·cloth layer exposed as an 

outer surface. The both side edges were overlapped with each 

other and heat-treated during passing through the gap 8. 

Through such a heat-treatment, the 6dPE fibers were 

fused to bond 80dPP fibers with each other of 80dPP fibers as 

well as with the nonwoven cloth f1. Simultaneously, both-

sided stacked edges of nonwoven cloth>f1 were":bonded .together 

making the··-elongated .cut laminate·:···fJ defC>rmed·into:·. a·. 

cylindrical body f4, which was further cut with. the cutting 

assembly 3 ·into:: a ··plurality~ ·of·:~:·suppor.ting .devices Ti. 

FIG.: 2 shows. thus : obtained supporting·: device Ti wherein 

the nonwoven cloth fl acting as a base layer·was exposed on an 

outside surface of the device while the fluffed 80dPP fibers S 

were exposed on an inside surface of the device. 

The weight per unit area value of thus: obtained 

supporting devices Ti was substantially uniform as proved by a 

weight dispersion test to be described hereinafter. A 
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practical usage of thus obtained supporting devices Ti which 

was carried out in a waste water tank indicated that the 

circulation of water and air was excellent, no coming off of 

the fluffed 80dPP fiber S was observed.and the supporting 

ability for microorganisms was excellent. 

FIG.4 shows a modified first supporting device T2 

wherein the· elong~ted cut· laminate ··f3 mentioned above was· 

wound · .. so that the nonwoven· cloth · layer: f1 was. placed·· inside ·.· 

during forming the wounded:. body and .. heat~treated .in the 

processing.:. apparatus. Y •·.to form a cylindrical body. before -

cutting~. 

This device T2 had a structural difference from that of 

the above-mentioned device T1 at the points wherein the 

nonwoven cloth layer f1 was exposed internally while the 

fluffed 80dPP fibers S were exposed externally. However, the 

function thereof was substantially the same as that of the 

device T1 • 

FIG. 5 shows another modi.fied · first ~upp·ortingc device TJ 

formed .. as:, follows:. A nonweven'cloth·.ff playing.;.a role ·of the 

base layer was·. stacked on each of front and rear surfaces with 

punching·.·technology •to formj0anr·elongated lam·inate and cut into 

a plurality of elongated cut laminates, which were then heat­

treated to form a cylindrical body before cutting. 
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Still another modified first supporting device T4 shown 

in FIG.6 was formed as follows: A web Wi was sandwiched in 

between two sheets of nonwoven cloth f1 , which acted as base 

layers, and fixed by needle · punch·ing· method to· form an 

elongated laminate. The elongated laminated was cut into a 

plurality of elongated cut laminates and thereafter heat­

treated to form··cylindrical: bodies, which were subjected to 

the final cutting. 

ThesuppQrt·ing, dev·ice ·T3 shown· in FIG•5· had two fluffed 

80dPP'·fiber layers-exposed?, .respectively, .. ins·ide and outside 

the device··while· the device Tit shown;· in=·:FIG.6:, is.· formed so 

that the 80dPP fiber layer S was enclosed with the nonwoven 

cloth layers fi inbetween. Although the devices TJ and T4 had 

stratified structures different from that of the afore-

mentioned device Ti , their functions were substantially the 

same as that of' the supporting device Ti. 

Embodiment· 2q. 

A ·meithod. for · manufaeturing.:::a .,.second ··supporting ·.·devices· 

will .. be·'·''des·cri:bed.· .sequentially with reference to FIGS. 7 and 8. 

Irtcidenta11y9 this= fabrication process differs from· 

that·· of· Embodiment 1 . beeause:=>a=;:.flt1ffing;yproces·s is inserted 

between Processes (2) and (3) of Embodiment 1. 

( 1) 80 denier-coarse . polyp·ropylene fibers {referred to as 

"80dPP" ) having a melting tem.perature of· 170° C, . which. 

constituted first fibers, and 6 denier-coarse-high 

pressure/low density polypropylene·fibers (referred to as 

"6dPE") having a melting temperature of 110°C, which 

- 15 -· 



constituted second fibers were, sprayed at a 50 to 50 rate, 

respectively, onto a rotating metallic net utilizing an air 

stream to produce a web W1 having a width of 3 meters as shown 

in FIG. 7(a}. 

Incidentally, the forming method of the web herein was 

not limited to the method mentioned above. 

( 2} The obtained web W1.. was· stacked· with a nonwoven cloth 

f1 having .. a thickness of· 0~·5· mm, a ·width of 3 meters and ··a 

weig~t·per unit area of 50 -gram/m2 ·, which·acted as a base·: 

layer; as·. shown· in<FIG. 7(al~ The,·stack,,.·,was .· fixed-by:us~ng·:,,,,a· ... 

needle punching· method··tcr -form···a laminate' f2 · having./ a -·por..osi . .ty 

of 87%, a weight per unit area of 350 gram/m2 , a thickness of 

3 mm and a width of 2.8 meters, which consisted of the 

nonwoven cloth f1 and the web layer W1, as shown in FIG.7(b). 

The nonwoven cloth f1 used herein was prepared in a manner 

that spinning threads out of a thermoplastic polypropylene and 

shaping the spun threads into a sheet-like web were 

simultaneously proceeded : the.re:f·rom.-~ The spun~ threads~·· involved 

in the sheet-l·ike··web~·::we.tre':\then ·adhe.redrto·· eaoh:··other· by ... 

pas.ting .. using a so·lvent to f<frm the nonwoven cloth f1 • 

(3) The .obtained·'.·lamina·t·e:0"·fi;. was· needie~punched· on: the web­

side···sur£ace·~by usittg/·a :f0'1:!k·-sM1p·ed·:rluffing needle to provide 

on the surface· of nonwoven• .. cloth ff with a plurality of loop­

shaped fluffings K made of the 80dPP fibers as can be seen 

from FIG.7(c); 

(4) The laminate fs provided with the fluffings K was cut 

into an elongated cut laminates f6 having a width of 20 cm as 

shown in FIG.7(d), which were helically wound to form a wound 
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body similar to that designated.as R in FIG.3. The nonwoven 

cloth layer fl was located inside the wounded body; and 

(5) The elongated cut laminate f6 drawn out of the wound 

body was heat-treated by the processing apparatus Y $hown•in 

FIG.3 to form a cylindrical body f1 of 5.5 cm in diameter and 

of 50 meters in length as shown in FIG.7(e), which was cut 

into the supporting,;:,devices,·Ts- of 5 •5 cm in length as shown in 

FIGS~7(fl and 8. 

The heat-treatment ·and cutting·· processes herein were 

performed:' in -the same~~-manner· as:•·:dri Embodiment< 1. Namely, the 

elongated cut··· laminate .,.f6<,successively ·drawn.··out:of ·the--wound 

body was introduced via guide members 2 into the annular gap 8 

being bent round with the nonwoven cloth layer f1 positioned 

inside. During passing through the gap 8, both side edges 

thereof were overlapped with each other and heat-treated. 

Through such a heat-treatment, the 80dPP fibers were 

bonded with each other together with the nonwoven -cloth f1 by 

fusing of the· 6dPK fiber ·material,.. At the "Same< time·'• the both 

side edges .. of ·the+ lami:nat'e"' f'6' ·.were··.· bonded ·together,._._ which made 

the··,«e1ong~ted cut laminate f6 transformed into a cylindrical 

body· f1'• The-· .. ~'cylindrical:,.body ft was· cut into a plurality of 

supp·orting idevices .'T5 '.- by·· ·the<tt,cut ting:.-_device' 3 • 

FIG. 8 shows. thus :ob'ta•.ii.-ned . second supporting devices Ts 

having a structure wherein ··the loop-shaped fluffings K were 

exposed inside the nonwoven cloth fl and the··80dPP fibers in a 

fluffed state S were exposed outside the nonwoven cloth f1 • 

The weight per unit areavalue was substantially 

uniform throughout the produced devices Ts as proved by the 
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test to be described hereinafter. The circulation ability of 

water and air was excellent, the fluffed 80dPP fibers S as 

well as the loop-shaped fluff ings K scarcely came off and the 

supporting ability for microorganisms was excellent asproved 

by a practical usage thereof performed in a waste water tank. 

FIG.9 shows a modified second supporting device T6 

wherein the elongated,cut laminate f6 was wound so that the 

nonwoven cloth layer f1 actineras a ··base layer was located 

outside the··wound body·• The-··lami·nate,was extruded -0ut of the 

wound. body and·subjected0 to heat treatment in the.processing' 

apparatus Y to form a. cylindrical body· before-- cutting··:· 

The supporting device T6 had a structure· different from 

that of afore-mentioned supporting device Ts because the 

fluffed 80dPP fibers S were exposed inside the nonwoven while 

the fluf fings K were exposed outside the nonwoven cloth fl . 

However; the function thereof was substantially the same as 

the device Ts • 

Table 1 indicates the weight distribution status.' of the 

produced supporting:..~devices<evaluated by measuring, .. ,, the device 

weight and compares the weight·· dispersion between the device T 

disclosed: in Japanese pat·en·.t·" application No. 6-45033; .·.the.•·· 

device . Tl of· Emb'odiment .· 1 · and:~; the· device Ts · of·"· Embodiment 2. 

Numerical values shown in the left-hand side co·lumn of the 

Table 1 were weight distribution ranges divided by a mean 

weight value of a device group. The weight distribution in 

the conventional device T was exhibited in the next column to 

the right by the device numbers per each weight range. The 

weight distributions in devices Ti and Ts were tabulated in 
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the third and the right-hand side columns, respectively. 

Herein five samples randomly selected from ten samples in each 

of the three groups were measured. Inclusively, fifty samples 

were tested at all. 

Weight range of· 

device divided 

by mean value 

Less than 0.79 

0.80 to o.84 

0.85 to 0.94 

0. 95 to 1 • 05' · 

1. 06 to: 1 .15 · 

1.16 to 1.20 

Equal to or 

larger than 

1.21 

Table 1 

Supporting· 

device T" 

3 

3 

9 

16. 

15"· 

2. 

2 
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Supporting· Supporting.,:. 

device Ti device ·Ts 

0 0 

2 1 

15 16 

21 

10". 9 

5 3 

0 0 
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Table 1 clarified that, as to the group of devices Tt 

32 % thereof stayed within a +5% to -5% range of the mean 

weight value: in a sim;i.lar manner, 80 %·thereof stayed within 

a +15% to -15% range of the mean weight·value; and 6 % thereof 

had the weight v·alue less than the mean weight value by 21%. 

In contrast, the weight dispersion in the group of 

devices Ti was··reduced· in that; 36 % thereof stayed within the 

+5% to -5%-·range. of the.- mean ·weight ·value; 80''% :~thereof stayed 

within the +15% to -15% range of·<the mean weight value; and 

there was no. device ,having.,,:the weight value less than the mean 

value by 21%: 

Furthermore, the group of devices.T5 included 42% 

thereof having the weight deviation less than + and -5% from 

the mean value, and 92% thereof having t~e weight deviation 

less than + and -15%. Also, there was no device having the 

weight value less than the mean value by 21%. 

As a result, in contrast to the large dispersion in the 

group of devices T, the···weight· dispers·ion- was decreased in 

either ··group.:~of ·dev-i·ces::.:;Tf' and .:Ts·. Th'is ·may, be· attribti.ted to 

the->fact that the draw in of the web toward the central line 

of·· the longitudinal· .direction, .which ·is ''likely ···•to take· place 

in the manu.faeturing· .. :metltod"::'-discl.osed· in Patent publication 

No. 6-45033, is substantially eliminated in producing.the 

devices Ti and Ts according to the present invention. 

Industrial UtjJjty· of the Invention: 

The supporting device for microorganisms manufactured 

according to the present invention includes such a large 
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number of complex spaces formed by the first fibers in the 

device that this device can provide microorganisms with 

excellent living spaces, thereby maintaining a high density of 

microorganisms. Furthermore, not only those organisms having 

a less breeding rate are properly caught and enabled to breed 

rapidly but also hyphomycetes can be caught by the fibers of 

the device to suspend bulk:ing,-

The supporting device of the invention can.· be ·. 

extensively used for treatment of the organic·waste.water from 

the plants or facilities· including ~·industries: of· food and· 

agricultural materials; spinning·· and·' dye• products;. laund-r.y 

waste water; wastes from chemical plants., pharmaceuticals, 

petroleum refining, petrochemicals, paper and pulp industry, 

alcohol fermentation; municipal waste water, those from· 

agricultural farms, dining facilities, office buildings, or 

railway station facilities. 

· Similarly, the supporting device invented is so light 

in weight, so easily han.dTed . and having so .suf.ficient: por..os.i ty 

that the hold'."'-UP quantity of.··. the-' treatment chamber··using·· this 

device is remarkably increased. 

Accordingly; . the·'.:· devi'ces are,···utilized·:·not · only ·in · a new. 

installation·· but aLso ·in:. in:creasing:·::the· treating ability of a 

biological treatment chamber~ 
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What is claimed is: * C L M S * 

1. A supporting device for microorganisms comprising a web 

and-a base layer, said web comprising: 

first fibers formed, of a polyolefin type synthetic 

resin, and 

second fibers formed of apolyolefin type resin having 

a melting temperature ·lower than that of<saidfirst fiber 

material; 

said bas·e·· layer' is fo.rmeEl'of a. nonwoven cloth; 

said '::webris•·:fixed···to said'.nonwoven cloth.· by means·of'."a· 

needle punch; and 

said first fibers are bonded with each other together 

with said nonwoven cloth by melting of said second fibers. 

2. A supporting device for microorganisms according to 

claim 1, wherein said nonwoven cloth has said .fi-rst fibers in 

fluffed state which: are·'. provided on a surface qpposite- to. a-

surface which is bonded .. to . said web·. · 

3• A support·ing·>.-device.·fc>r:-·microorg.anisma:· according to· 

claim 1 or·2, .wherein.said: .. web.is: formed··of 40 to ao:weight % 

of said first fibers and60 to 20 weight% of said second 

fibers. 

4. A supporting device for microorganisms according to 

claim 1 or 2, wherein said melting temperature of said second 

fibers is lower than that of said first fibers by 10 to 100°c. 
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5. A method of producing a supporting device for 

microorganisms comprising the steps of: 

(1) preparing a web out of 

first fibers formed of a polyolefin type synthetic 

resin, and 

second fibers formed of a polyolefin type synthetic 

resin having a melting temperature lower than that of said 

first fibers; 

(2) stacking said web with a base laye:r:--formed·.of' :a· 

nonwoven cloth and fixing by means of a needle punch to form a 

laminate; and 

(3) heating said laminate at a temperature loweF than the 

melting temperature of said first fibers and higher than· the 

melting temperature of said second fibers to fuse said second 

fibers to bond said first fibers with each other together with 

said nonwoven cloth. 

6. A method of producing a supporting device for 

microorganisms comprising·· the steps of: 

(1) preparing a web out of 

first fibers formed of a polyolefin type synthetic 

resin, and 

second fibers formed of a polyolefin type synthetic 

resin having a melting temperature lower than that of said 

first fiber material; 

(2) stacking said web with a base layer formed of a 
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nonwoven cloth and fixing by means of a needle punch to form a 

laminate; 

(3) treating said laminate in needle punch process with a 

fluffing needle from said web side so as to provide said 

nonwoven cloth surface with fluffings formed of said first 

fibers; and 

(4). heating said fluffed laminate at a temperature· lower 

than the melting temperature of said first fibers and higher·· 

than the melting temperature·· of said second fibers ·to fuse 

said second fibers to bond said first fibers with ·--each. othe,r 

together with said nonwoven cloth. 

1. A method of producing a supporting device for 

microorganisms according to claim 5 or 6, wherein said web is 

formed of 40 to 80 weight % of said first fibers and 60 to 20 

weight % of said second fibers. 

8. A method of producing .a.:s.upp.o.r.ting .. device for 

microorganisms according. to.cla-im·5 or··6 9 wherein said melting. 

temp.erature of said second fibers is lower than that of. said 

first fibers by 10 to 100"<> C •. 
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