1 DESCRIPTION TITLE OF THE INVENTION: SOLID-LIQUID SEPARATION APPARATUS AND
SOLID-LIQUID SEPARATION METHOD 5FIELD OF THE INVENTION 000l] The present
invention relates to a solid-liquid separation apparatus and a solid-liquid separation method, and more
specifically to a solid-liquid separation apparatus that includes a solid-liquid separation tank that
performs solid-liquid 10separation of raw water containing sludge by gravity settling, and a solid-liquid
separation method that performs solid-liquid separation of raw water by means of the solid-liquid
separation apparatus. RELATED ART [0002] 15Hitherto, the solid-liquid separation apparatus of the
above type is used to produce purified water thag)is SuREERFERG by performing solid-liquid separation
of raw water in a solid-liquid separation area of a solid-liquid separation tank, thereby separating the
raw water into arguUpa GEnNHBErVENTIOBUpernatant, the content rate of sludge of which is smaller
than the raw water, and a 20concentrate layer having sludge concentrate, the content rate of sludge of
SEPARATION METHOD

5 FIELD OF THE INVENTION

[0001]

The present invention relates to a solid-liquid separation apparatus and a
solid-liquid separation method, and more specifically to a solid-liquid separation
apparatus that includes a solid-liquid separation tank that performs solid-liquid

10 separation of raw water containing sludge by gravity settling, and a solid-liquid
separation method that performs solid-liquid separation of raw water by means of
the solid-liquid separation apparatus.

RELATED ART

[0002]

15 Hitherto, the solid-liquid separation apparatus of the above type is used to
produce purified water that is supernatant by performing solid-liquid separation of
raw water in a solid-liquid separation area of a solid-liquid separation tank,
thereby separating the raw water into a supernatant layer having supernatant,
the content rate of sludge of which 1s smaller than the raw water, and a

20 concentrate layer having sludge concentrate, the content rate of sludge of which is
greater than the raw water.

[0003]

The solid-liquid separation apparatus poses a problem in that, when raw
water is newly supplied into the solid-liquid separation tank having the

25 supernatant layer and the concentrate layer formed therein, this newly supplied

raw water causes disturbance of an interface between the supernatant layer and

the concentrate layer, which makes it hard to achieve satisfactory solid-liquid



[0003] The solid-liquid separation apparatus poses a problem in that, when raw water is newly
supplied into the solid-liquid separation tank having the 25supernatant layer and the concentrate layer
formed therein, this newly supplied raw water causes disturbance of an interface between the
supernatant layer and the concentrate layer, which madlﬁes it hard to achieve satisfactory solid-liquid 2
separation in a state where raw water is being supplied, and hence hard to produce supernatant at a
high efficiency. [0004] In view of the above, as shown in FIG. 4, there is disclosed a solid-liquid
5separation apparatus 100 equipped with a distributor 102 that is located below liquid level of a

solicliquid sepayayian k. 1. {0, Cisiiute, and supslyapNalss 0103 ROl ligid separation area

101a (e.g., Patent Documents 1 and 2). |0005i According to't us configured solid-liquid separation

apparatus 100, jfeNeRr wWhrndatkwates Aiighngadiesupplied into the solid-liquid separation area 101a
having a supernatant Ia)é:)ar 110 and a concentrate layer 111 formed therein, the raw water A is
dispersed over the insid Athe solid-liquid separation area 101a when it is being supplied. Thus, the

interface betyvee;n t'he sypernatant layer 110 an(fbthe co trat Iay.eréll is u Iikel}/. C .tﬁg\}\gisturbed
So that 155olic-1uid selAPAROY LRI SRR Sorhided OSr i A SEB bR g
5 separation apparatus 100 equipped with a distributor 102 that is located below
liquid level of a solid-liquid separation tank 101 to distribute and supply raw
water A into a solid-liquid separation area 101a (e.g., Patent Documents 1 and 2).
[0005]
According to the thus configured solid-liquid separation apparatus 100,

10 even when raw water A is newly supplied into the solid-liquid separation area
101a having a supernatant layer 110 and a concentrate layer 111 formed therein,
the raw water A is dispersed over the inside of the solid-liquid separation area
101a when it is being supplied. Thus, the interface between the supernatant
layer 110 and the concentrate layer 111 is unlikely to be disturbed so that

15 solid-liquid separation can be satisfactorily achieved even in a state where the raw
water A is being supplied. As a result, supernatant B can be relatively efficiently
produced.

Prior Art Documents
Patent Documents

20 [0006]

Patent Document 1: Japanese Patent Application Laid-open No.
2002-361003

Patent Document 2: Japanese Patent Application Laid-open No.
Hei-7-80211

25 DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0007]



water A is being supplied. As a result, supernatant B can be relatively efficiently produced. Prior Art
Documents Patent Documents 20[0006] Patent Document 1: Japanese Patent Application
Laid-open No. 2002-361003 Patent Document 2: Japanese Patent Application Laid-open No.
Hei-7-80211 25DISCLOSURE OF THE INVENTION P%OBLEMS TO BE SOLVED BY THE
INVENTION [0007] 3 Meanwhile, the solid-liquid separation apparatus 100 includes a transfer
tank 103 that is located on the upper side of the distributor 102 to transfer supplied raw water A to the
distributor 102, as well as the solid-liquid separation tank 101 and the distributor 102. With this

configuration, raw waten suphlied Sinto the, transter 1anki303 is ianstererr whilg feling ithin the

transfer tank 103. [0008] The thus configured solid-liquid separation apparatus 100 may cause

raw water A to eatfRinoaithdian Ihe tehowakeréisssidpelietirtaitie biansiendank bd3fand hence the
raw water A to be impeded from falling within the transfer tank 103 10due to the buoyancy of the

entrained air. Thigpisedtsan & probleke ierdisthidusey Wkerswislhasdhe paiddimsfehrspasatien

distributor 102 from the transfer tank 103, the raw water A is hard to he supplied into, the sglid-liquid
separation areatig% b fﬁéﬁa'gF%&BF%O]Q%M)%QM@E&% B Eh Sk AGSPRYSHIy and

efficiently;produggf-the transfer tank 103 is transferred while falling within the transfer tank 103.

[0008]

The thus configured solid-liquid separation apparatus 100 may cause raw
water A to entrain air when the raw water A is supplied into the transfer tank 103,
and hence the raw water A to be impeded from falling within the transfer tank 103

10 due to the buoyancy of the entrained air. This results in a problem in that the
raw water A is hard to be transferred to the distributor 102 from the transfer tank
103, the raw water A is hard to be supplied into the solid-liquid separation area
101a from the distributor 102, and hence supernatant B cannot be satisfactorily
and efficiently produced.

15 [0009]

In consideration of the above problem, it is an object of the present
invention to provide a solid-liquid separation apparatus and a solid-liquid
separation method that are capable of satisfactorily and efficiently producing
supernatant.

20 MEANS FOR SOLVING PROBLEMS

[0007]

According to the present invention, there is provided a solid-liquid
separation apparatus including a solid-liquid separation tank having a solid-liquid
separation area, through which the solid-liquid separation tank generates

25 supernatant and sludge concentrate from raw water containing sludge by gravity
settling, in which the content rate of sludge of the supernatant is smaller than

that of the raw water and the content rate of sludge of the sludge concentrate is



15[0009] In consideration of the above problem, it is an object of the present invention to provide
a solid-liquid separation apparatus and a solid-liquid separation method that are capable of
satisfactorily and efficiently producing supernatant. 20MEANS FOR SOLVING PROBLEMS [0007]
According to the present invention, there is provided a ﬁolid-liquid separation apparatus including a
solid-liquid separation tank having a solid-liquid separation area, through which the solid-liquid
separation tank generates 25supernatant and sludge concentrate from raw water containing sludge by
gravity settling, in which the content rate of sludge of the supernatant is smaller than that of the raw

water and the cqpientafe ol sludaeief (G iidge cNGEAAIR fh.? ATBALSLIARIALOL g A vater

a distributor that is located below liquid level of the solid-liquid separation tank to distribute and supply
the raw water iné¢ tihe ss0lidHigu tl sppajalon aikaoansk Alassied appihahisiosatedeonthetupper side
of the distributor to transfer the supplied raw water to the distributor so that the 5raw water supplied
into the transfers@iklisiwarsterradiovhireefaliing wvittinsise travstbatasikocated ahshsolgniguitiseparation
apparatus being so that the rgw water falls within the transfer tank while beiggtp essed

a

:
Soamst an inneP bETUEIEIRRAL B ERLET MA AR R Vet S LEMHIGA Pof
10gravitys[00l]] 14w wafee é&lﬂﬂr}m@té%HQ@Qﬁﬁéppﬁ{ﬁ%%ﬁﬂﬁmqm&%%&m%we raw

water falls within the transfer tank while being swirled along the inner peripheral surface of the transfer
tank. transfer tank,

the solid-liquid separation apparatus being configured so that the raw
water falls within the transfer tank while being pressed against an inner
peripheral surface of the transfer tank by at least one of centrifugal force and

10 gravity.

[0011]

The solid-liquid separation apparatus is preferably configured so that the
raw water falls within the transfer tank while being swirled along the inner
peripheral surface of the transfer tank.

15 [0012]

In the solid-liquid separation apparatus, the inner peripheral surface of
the transfer tank preferably includes an inclined surface inclined relative to a
horizontal plane so that the raw water falls within the transfer tank while being
pressed against the inclined surface by gravity.

20 [0013]

According to another aspect of the present invention, there is provided a
solid-liquid separation method for subjecting raw water containing sludge to
solid-liquid separation by using the solid-liquid separation apparatus.

[0014]

25 The solid-liquid separation apparatus and the solid-liquid separation
method, which are configured so that raw water falls within the transfer tank

while being pressed against the inner peripheral surface of the transfer tank by at



15[0012] In the solid-liquid separation apparatus, the inner peripheral surface of the transfer tank
preferably includes an inclined surface inclined relative to a horizontal plane so that the raw water falls
within the transfer tank while being pressed against the inclined surface by gravity. 20[0013]
According to another aspect of the present invention, tt})ere is provided a solid-liquid separation
method for subjecting raw water containing sludge to solid-liquid separation by using the solid-liquid
separation apparatus. [0014] 25 The solid-liquid separation apparatus and the solid-liquid separation
method, which are configured so that raw water falls within the transfer tank while being pressed

against the innef.peripherel siface e APIELIANK B AL.Sdashone.ql ceniifga) force and

gravity, makes it hard for raw water to pass through a"certain portion of the transfer tank (e.g., an area

in the axial dire¢tioou gehcas @ cpoltabasadar e rfdheaikeloghamramw nater dalls avidhiacthientransfer
tank, so that an air release passage may be easily formed in that portion. Thus, Seven if air is
entrained in ransWitas it earitse sesilyesspardied lifsrhheranmwessetipdlsghithis sherttenstepassage.

ranster tark, 1aEAEE TR OF PO AREGEF it e BB €S Y ot
supply ofgaw walgh ffem, e disiiuierte-he,seld-iguid sepaaiion. 10area Aok MRKERLRgssible to
produce supernatant satisfactorily and efficiently. ADVANTAGES OF THE INVENTION [ools] As
described abovehaaggiding sorthe qrespmdayentibhidkisapbssielbutoisatisfaatgrlycand sfficiently
produce supernatant. 15BRIEF DESCRIPTION OF THE DRAWINGS [0016]
applied to raw water, facilitates falling of raw water within the transfer tank,
facilitates transferring of raw water into the distributor from the transfer tank,
facilitates supply of raw water from the distributor to the solid-liquid separation
10 area, and makes it possible to produce supernatant satisfactorily and efficiently.
ADVANTAGES OF THE INVENTION
[0015]
As described above, according to the present invention, it is possible to
satisfactorily and efficiently produce supernatant.
15 BRIEF DESCRIPTION OF THE DRAWINGS
[0016]
FIG. 1 is a schematic view of a solid-liquid separation apparatus according
to one embodiment.
FIG. 2 is a schematic view of a solid-liquid separation apparatus according
20 to one embodiment.
FIG. 3 is a schematic view of a solid-liquid separation apparatus according
to one embodiment.
FIG. 4 is a schematic view of a conventional solid-liquid separation
apparatus.
25 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
[0017]

Now, the description will be made for embodiments of the present



FIG. 1 is a schematic view of a solid-liquid separation apparatus according to one embodiment.
FIG. 2 is a schematic view of a solid-liquid separation apparatus according 20to one embodiment.
FIG. 3 is a schematic view of a solid-liquid separation apparatus according to one embodiment.
FIG. 4 is a schematic view of a conventional solid-liquid,separation apparatus. 25DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENT [0017] Now, the description will be made for
embodiments of the present 6 invention with reference to the drawings attached hereto. [0018] As
shown in FIG. 1, a solid-liquid separation apparatus 1 of this embodiment includes: a solid-liquid

separation tank;2 haying 971%8'E%i'é%h%é?@%%@@ﬁ@saa%&c%Q%%@ which the solid-liquid separation

tank 2 generates supernatant B and sludge concentrate C from raw water A containing sludge by
gravity settling, in which[tlhe glontent rate of sludge of the supernatant B is smaller than that of the raw
water A and the content rate of sludge of the sludge concentrate C is greater than that of the raw water

A: a distributor 3 that is As shown in FIG. 1, a solid-liquid separation apparatus 1 of this
embodiment includes: a solid-liquid separation tank 2 having a solid-liquid
5 separation area 2a, through which the solid-liquid separation tank 2 generates
supernatant B and sludge concentrate C from raw water A containing sludge by
gravity settling, in which the content rate of sludge of the supernatant B is smaller
than that of the raw water A and the content rate of sludge of the sludge
concentrate C is greater than that of the raw water A; a distributor 3 that is
10 located below liquid level of the solid-liquid separation tank 2 to distribute and
supply raw water A into the solid-liquid separation area 2a; a transfer tank 4 that
is located on the upper side of the distributor 3 to transfer the supplied raw water
A to the distributor 3 so that the raw water A supplied into the transfer tank 4 is
transferred while falling within the transfer tank 4.
15 [0019]

The solid-liquid separation tank 2 has a sludge concentrate discharge port
2c¢ that discharges sludge concentrate C into a bottom portion 2b. The bottom
portion 2b may be inclined toward the sludge concentrate discharge port 2c, thus
having a tapered shape toward a lower side.

20 [0020]

The distributor 3 has a vertically downwardly oriented opening 3a,
through which raw water A is supplied into the solid-liquid separation area 2a.

[0021]

The transfer tank 4 has a circular shape in horizontal cross section.

25 Specifically, the transfer tank 4 has a tapered shape toward the lower side.
The distributor 3 and the transfer tank 4 are configured to be rotated by a

motor (not shown) disposed on the upper side of the solid-liquid separation tank 2.



10located below liquid level of the solid-liquid separation tank 2 to distribute and supply raw water A
into the solid-liquid separation area 2a; a transfer tank 4 that is located on the upper side of the
distributor 3 to transfer the supplied raw water A to the distributor 3 so that the raw water A supplied
into the transfer tank 4 is transferred while falling Within7the transfer tank 4. 15[0019] The
solid-liquid separation tank 2 has a sludge concentrate discharge port 2c that discharges sludge
concentrate C into a bottom portion 2b. The bottom portion 2b may be inclined toward the sludge
concentrate discharge port 2c, thus having a tapered shape toward a lower side. 20[0020] The

distributor 3 has,a yestigally AUy ST OPSHING3E, DIQUAL IR LAMFIELA, 8 dypplied

into the solid-liquid separation area 2a. [0021] The transfer tank 4 has a circular shape in horizontal

cross section. 2Ggpecificaliytiha ranssardaok thbasll bpeiedephapadovaid the lewerssidge The
distributor 3 and the transfer tank 4 are configured to be rotated by a motor (not shown) disposed on
the upper side oftarsohiel hiejtiensepratenich tatkeosolidalisiutheepakeatavicaknbbshotetiothat theludes a
rake arm (not shown) is provided Wi}hi he bottom portion 2b o)f the sqlid-liquid separation tank 2 to
rake sludge Witﬁﬁ\l%h rgbéb%sﬁc‘}m%n 2 ?fﬁ%es%]ﬁ’&i?ﬁﬂ%é}%%‘ﬁ%ré?ifi é%‘%;‘%@? StafEH Gt e rake arm
(not show). The,rake RIRALRAYN I8 £ Rfigureciia ReIAted Ry Rthe Aokor (ot shown) along
with the distributor 3 and the transfer tank 4. [0022] The solid-liquid separation apparatus 1 of

this embodiment is configagedl so that raw water A is supplied into the transfer tank 4; supernatant B
generated in the solid-liquid separation area 2a is transferred into a supernatant storage 10tank (not
shown); and sludge contbptatd B yEAsrRREitrtharearadiulp! this embodiment is configured

so that raw water A is supplied into the transfer tank 4; supernatant B generated
in the solid-liquid separation area 2a is transferred into a supernatant storage

10 tank (not shown); and sludge concentrate C generated in the solid-liquid
separation area 2a is transferred into a sludge concentrate storage tank (not
shown) .

Specifically, the solid-liquid separation apparatus 1 of this embodiment

includes: a raw water supply conduit 5a that supplies raw water A into the

15 transfer tank 4; a supernatant transfer conduit 5b that transfers supernatant B
generated in the solid-liquid separation area 2a to a supernatant storage tank (not
shown); and a sludge concentrate transfer conduit 5c that transfers sludge
concentrate C generated in the solid-liquid separation area 2a to a sludge
concentrate storage tank (not shown).

20 [0023]

The solid-liquid separation apparatus 1 of this embodiment is configured
so that raw water A falls within the transfer tank 4 while being pressed against
the inner peripheral surface of the transfer tank 4 by centrifugal force.

Specifically, the solid-liquid separation apparatus 1 of this embodiment is

25 configured so that raw water falls within the transfer tank 4 while being swirled
along the inner peripheral surface of the transfer tank 4.

[0024]



separation area 2a is transferred into a sludge concentrate storage tank (not shown) . Specifically, the
solid-liquid separation apparatus 1 of this embodiment includes: a raw water supply conduit 5a that
supplies raw water A into the 15transfer tank T a supernatant transfer conduit 5b that transfers
supernatant B generated in the solid-liquid separation area 2a to a supernatant storage tank (not
shown); and a sludge concentrate transfer conduit Sc that transfers sludge concentrate C generated in
the solid-liquid separation area 2a to a sludge concentrate storage tank (not shown). 20[0023]

The solid-liquid separation apparatus 1 of this embodiment is configured so that raw water A falls

within the transfer tank Ahe:aangAressahasR sk e eopaliRusRbaace; OLAR fiangrer tank 4

by centrifugal force. Specifically, the solid-liquid separation apparatus 1 of this embodiment Is

25configured sosthaafiamawatetelalseavitwi thie taa sfan tdake4nihiley hingesivg edsatangsthadnner
peripheral surface of the transfer tank 4. [0024] 8 The solid-liquid separation apparatus 1 of this
embodiment is ¢bafigueedetrheralasizte pitksl e aviin thakrahsterasaitk-4 while being pressed

against the inner peripheral surf ce ¢ f the transfer tank 4 by gravity. Specifically, th% sqlid-liquid
separation apparatus 1 %P?ﬁ} X: {6?031%1%%{‘558]&&%1 o] ?Béﬁﬁ%é%ﬁ?\%%@%%i&ﬁ%%ﬁéﬁﬁéd’ Uil to the
horizontak planey, anghiSnclined surface which is inclined relative to the horizontal plane, and is
configured so that raw water A falls along the inclined surface, and thereby falls
within the transfer tank 4 while being pressed against the inner peripheral
surface of the transfer tank 4 by gravity.

[0025]

10 Examples of the raw water A include industrial wastewater (e.g.,
wastewater from a steel, food, electric power, electronic, pharmaceutical or
automobile plant), domestic wastewater, wastewater such as garbage leachate, etc.
Examples also include sludge containing water generated by biologically treating
sewage or various industrial wastewater.

15 A specific example of the biological treatment includes activated sludge
treatment or the like. The activated sludge treatment is a treatment to mix
activated sludge, which contains biological species, such as bacteria, protozoa and
metazoan, with wastewater containing organic matter under aeration conditions to
decompose the organic matter by the biological species.

20 [0026]

While the solid-liquid separation apparatus of this embodiment has the
above configuration, the description will be hereinafter made for a solid-liquid
separation method of this embodiment.

[0027]

25 In the solid-liquid separation method of this embodiment, raw water
containing sludge is subjected to solid-liquid separation by means of the

solid-liquid separation apparatus of this embodiment.



configured so that raw water A falls along the inclined surface, and thereby falls within the transfer tank
4 while being pressed against the inner peripheral surface of the transfer tank 4 by gravity. [0025]
10Examples of the raw water A include industrial wastewater (e.g., wastewater from a steel, food,
electric power, electronic, pharmaceutical or automobile plant), domestic wastewater, wastewater such
as garbage leachate, etc. Examples also include sludgé containing water generated by biologically
treating sewage or various industrial wastewater. 15A specific example of the biological treatment
includes activated sludge treatment or the like. The activated sludge treatment is a treatment to mix

activated sludge, which ggniaing Riolggical sResiSsiUsh. A BACIRLAAIIORARNG matazoRn, with

wastewater contalnlng organic matter under aeration conditions to decompose the organic matter by

the biological spegies 200 26}culanY\hitk the salid-liouig sepbraiieReappaipius: eliisyampadiment

has the above configuration, the description will be hereinafter made for a solid-liquid separation

method of this eﬁﬂtﬁ@dim@rftalﬂomh}nzﬂm thensétidtinkid gvépbrhﬁbrg iyretHed @kom§b¢ﬁb@annent raw

water containing sludg ?ect o solid- Fqéuld aratl means of th id- I| %ﬁgaratlon
¢ lé‘r

apparatus of thi8eMR theddang ﬁ?n h%o { %F&‘%’e‘ﬁ%‘f?ﬂ 8&%
embodimgnt, raWéﬂ@f@f éfﬂs'tti' @%91%“}5%51{? ded hewin iz ﬁ'x’é)ﬁﬂ‘?& Yia- PR (AR SHRBlY conduit 5a

so as to fall within the transfer tank 4 while being swirled along the inner peripheral surface of the
transfer tank 4, saikétithentaw yatetcA dalds aniflventhrée bird ficfes tarketavhiye elrig prasded-aainst the
inner peripheral surface of the transfer tank 4 by at least one of centrifugal force and gravity, and is
transferred to the distributor 3. Then, the transferred raw water A is distributed and
supplied into the solid-liquid separation area 2a of the solid-liquid separation tank
2 through an opening 3a of the distributor 3 to generate supernatant B and sludge
10 concentrate C from the distributed and supplied raw water A. The supernatant B
generated is transferred to a supernatant storage tank (not shown) via the
supernatant transfer conduit 5b, and the generated sludge concentrate C is
transferred to a sludge concentrate storage tank (not shown) via the sludge
concentrate transfer conduit 5c.
15 [0028]

Although the solid-liquid separation apparatus and the solid-liquid
separation method of this embodiment have the above configurations, the
solid-liquid separation apparatus and the solid-liquid separation method of the
present invention may be modified according to needs and circumstances without

20 limitation thereto.

[0029]

The solid-liquid separation apparatus 1 of this embodiment is configured
so that raw water A falls within the transfer tank 4 while being pressed against
the inner peripheral surface of the transfer tank 4 by centrifugal force and gravity,

25 but may be configured so that raw water A falls within the transfer tank 4 while

being pressed against the inner peripheral surface of the transfer tank 4 only by

centrifugal force.



to the distributor 3. Then, the transferred raw water A is distributed and supplied into the solid-liquid
separation area 2a of the solid-liquid separation tank 2 through an opening 3a of the distributor 3 to
generate supernatant B and sludge 10concentrate C from the distributed and supplied raw water A.
The supernatant B generated is transferred to a superri%tant storage tank (not shown) via the
supernatant transfer conduit 5b, and the generated sludge concentrate C is transferred to a sludge
concentrate storage tank (not shown) via the sludge concentrate transfer conduit Sc. 15[0028]
Although the solid-liquid separation apparatus and the solid-liquid separation method of this

embodiment have the ague confiasations e, aeldsliayid:aenpralion 2parias ARAANE AgIIc-liauid

separation method of the presentinvention may be modified according to needs and circumstances
without 20limitatigs thetetnsfe022hk 4 hakhessolidisuilssaparatiat appalaits tiabthistembodiment is
configured so that raw water A falls within the transfer tank 4 while being pressed against the inner
peripheral surfageosfthe FHnstetharikanpipicankiithgat fdrescam aviraditgal 280 meraphseadonfigured so

that raw water A falls within the transfer tank 4 while bejng pressed against the inner peripheral

surface of the traNsfer tﬁﬁl?%%ﬁﬁ/tg&? EBRARIGS ]decceqné%%Peg S%Bgé%tiﬁ@ﬂlf H g)fef’c}lﬁdmdj‘géparation
apparatus 1 of this gmbadimentk hasitlie Jansferdank 4 haxing R tansred.shane towasd dbseloyer side,
but, as shown in FIG. 2, the transfer tank 4 may have a cylindrical inner peripheral surface, as long as
the apparatus ltisiaefeftgured4soytbat tiafv gudterd.falls within Sthe transfer tank 4 while being pressed

against the inner peripheral surface of the transfer tank 4 by centrifugal force. [0030] The solid-liquid
separation apparatus 1 embodiment may be configured so that raw water A falls within the

transfer tank 4 while bei?ﬁep ggl%&-el‘gquid separation apparatus 1 of this embodiment may be
configured so that raw water A falls within the transfer tank 4 while being pressed
10 against the inner peripheral surface of the transfer tank 4 only by gravity.
Specifically, although the solid-liquid separation apparatus 1 of this
embodiment is configured so that raw water A falls within the transfer tank 4
while being swirled along the inner peripheral surface of the transfer tank 4, the
solid-liquid separation apparatus 1 may be configures so that raw water A falls
15 within the transfer tank 4 while being not swirled but pressed against an inclined
surface of the transfer tank 4 by gravity, as shown in FIG. 3.
DESCRIPTION OF THE REFERENCE NUMERALS
[0031]
1: solid-liquid separation apparatus, 2:solid-liquid separation tank, 2a:
20 solid-liquid separation area, 2b: bottom portion, 2c: sludge concentrate
discharge port, 3: distributor, 3a‘opening, 4:transfer tank, 5a:raw water
supply conduit, 5b: supernatant transfer conduit, 5c: sludge concentrate
transfer conduit, 100: solid-liquid separation apparatus, 101: solid-liquid
separation tank, 101a: solid-liquid separation area, 102: distributor, 103:
25 transfer tank, 110: supernatant layer, 111:concentrate layer, A:raw water,

B: supernatant, C: sludge concentrate



10against the inner peripheral surface of the transfer tank 4 only by gravity. Specifically, although
the solid-liquid separation apparatus 1 of this embodiment is configured so that raw water A falls within
the transfer tank 4 while being swirled along the inner peripheral surface of the transfer tank 4, the
solid-liquid separation apparatus 1 may be configures so that raw water A falls 15within the transfer
tank 4 while being not swirled but pressed against an inclined surface of the transfer tank 4 by gravity,
as shown in FIG. 3. DESCRIPTION OF THE REFERENCE NUMERALS [0031] 1: solid-liquid
separation apparatus, 2: solid-liquid separation tank, 2a: 20solid-liquid separation area, 2b: bottom
portion, 2c: sludge concentrate discharge port, 3: digfribpigs, 3a: opening, 4: transfer tank, 5a: raw
water supply conduit, 5b: supernatant transfer conduit, Sc: sludge concentrate transfer conduit, 100:
solid-liquid separation apparatus, 101: solid-liquid separation tank, 101a: solid-liquid separation area,
102: distributor, 103: 25transfer tank, 110: supernatant layer, 111: concentrate layer, A: raw water, B:
supernatant, C: sludge éoncentlﬂﬁt@@ﬂ@uﬁdlv@araﬁoq anPsEREukceie B paxaticielapbarstls

comprising a solid-liquid S%‘g a#ontank O|Id I| ld se arai}ﬁn area, th ou h which the
Ssolid-iquid sepaPHBH R HERETARS STIp LN S0 SHAGE Eo GRORR HBKG" &
5 solid-liquid separation tank generates supernatant and sludge concentrate from

raw water containing sludge by gravity settling, in which the content rate of
sludge of the supernatant is smaller than that of the raw water and the content
rate of sludge of the sludge concentrate is greater than that of the raw water; a
distributor that is located below liquid level of the solid-liquid separation tank to
10 distribute and supply the raw water into the solid-liquid separation area; and a
transfer tank that is located on the upper side of the distributor to transfer the
supplied raw water to the distributor so that the raw water supplied into the
transfer tank is transferred while falling within the transfer tank,
the solid-liquid separation apparatus being configured so that the raw
15 water falls within the transfer tank while being pressed against an inner
peripheral surface of the transfer tank by at least one of centrifugal force and

gravity.

2. The solid-liquid separation apparatus according to claim 1, which
20 is configured so that the raw water falls within the transfer tank while being

swirled along the inner peripheral surface of the transfer tank.

3. The solid-liquid separation apparatus according to any one of
claims 1 and 2, wherein the inner peripheral surface of the transfer tank
25 comprises an inclined surface inclined relative to a horizontal plane so that the
raw water falls within the transfer tank while being pressed against the inclined

surface by gravity.



raw water containing sludge by gravity settling, in which the content rate of sludge of the supernatant
is smaller than that of the raw water and the content rate of sludge of the sludge concentrate is greater
than that of the raw water; a distributor that is located below liquid level of the solid-liquid separation
tank to 10distribute and supply the raw water into the sglid-liquid separation area; and a transfer tank
that is located on the upper side of the distributor to transfer the supplied raw water to the distributor
so that the raw water supplied into the transfer tank is transferred while falling within the transfer tank,
the solid-liquid separation apparatus being configured so that the raw 15water falls within the transfer
tank while being pressed against an inner peripheral surface of the transfer tank by at least one of
centrifugal force and gravity. 2. The solid-liquid separation apparatus according to claim 1, which
20is configured so that the raw waiglidfallgudtbép dbhgtisanstehtanfomdilgdeeing swirnggt@along the inner
peripheral surface of the transfer tank. 3. The solid-liquid separation apparatus according to any
one of claims 1 eavdaaniplgedieidethtoippled Barphespisifacbyottheetthastarddi rbearapiises an
inclined surface inclined relative to a horizontal plane sa that the raw water falls within the transfer tank
while being pre?é’é)&%gﬁ%ﬁ?éllﬂglfﬂeadlgﬁﬁﬁé)f 1WEVitP °12 4.A solid-liquid separation method for
subjecting raw water containing sludge to solid-liquid separation by using the solid-liquid separation
apparatus according to any one of claims 1 to 3.



