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 argupgt eranHBYerNEMIyosdpernatant, 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



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 makes it hard tojalchieve 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 solid-liquid separation tank

101 (0 distribute, g sHpply rRUNE(GH 10,2 salickyid eoaafian aeR A0AR (e paten

Documents 1 and 2). [0005] According to the thus configured solid-liquid separation apparatus 100,

10even when rgywogatersdgsriavdytsapplieghiripithe splid-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-lidQQi)ébparation area 101a when it is being supplied. Thus, the interface

tl)gtsv(\gﬁg_r;i thg supernatlaﬁt%a g}gf %gg%%n%cttgg con%entrate e@gjher 111 is ug\g(elil 'éoﬁﬂPe dé@%i??:q 0 tha’g
quid separatio e Etofin adhie g fh SSESE WIS A is being
supplied. AAs a resilt SUREARAIRALE: Ga0 ReIRFLY v RTHCEREY RIQdueeth Frignfd:ResUmENtS
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]



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 PROBLEMS TO BE SOLVED BY THE INVENTION [0007] 3
Meanwhile, the solid-liquid separation apparatus 100 ingludes 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 water A supplied
5into the transfer tank 103 is transferred while falling within the transfer tank 103. [0008] The thus

configured solid-liquid separaianaRARTAS 00N SRUBSTANLIAIAIA 1D BNIAAI Whstdhe raw

water A is supplied into the transfer tank 103, and hence the raw water A to be impeded from falling

within the transfemiankd Odal Oduedtethenheyasey ef dbefanisained Ritol himrastilisifea 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 sypedisdpphed ey m@ﬁmww@@pwm srelh a0the ﬁdﬁdﬂh@é@s&ﬁb@téﬁmz, and
ofthe above proB 1 4 BB 08L P8 p gent HbHHRA 15 HOUTAL % SBReHiot SELaPA
apparatug and a.50lidiliguid geparation sthod that-aiseaRARIE: Of satirfaciolily And.efigientls.
producing supernatant.

[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

[0010]

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

25 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



20MEANS FOR SOLVING PROBLEMS foolol According to the present invention, there is
provided a solid-liquid separation apparatus comprising a solid-liquid separation tank having a
solid-liquid separation area, through which the solid-liquid separation tank 25generates 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 4 concentrate is greater than that of the raw water; a distributor that is located below liquid
level of the solid-liquid separation tank to distribute and supply the raw water into the solid-liquid

separation area, and, g iransten iank thatisipcaiethan deawneer sidephilie,Aaiibuiriedganster the

supplied raw water to the 5distributor so that the raw water supplied into the transfer tank is transferred
while falling withielthel tomnd fler think tieherddnl ttrel draaisfes temkthak to tdypera ishape top@ydttiee lower
side, the solid-liquid separation apparatus is configured so that the raw water falls within the
transfer tank wkﬁ?é”b@ﬁjfﬁrdfé%’sé& S 'Eﬂ&ﬁiiﬁ"r@rﬁﬁﬂﬁﬁé%’ Vef 208 6T (R e 186
centrifugal force, angl Orayity LofobM A AlialeRsEassAYRINIA RAFIAR L Ihe Wranrstes tak, through

which air entrained in the raw water is released. [ool]] The solid-liquid separation apparatus is
configured so thasthbwaw veatentlGfalts withitethe: tienstantarthevinde dheirtg swisléchakdeg¢de inner
peripheral Surfa\s:v 1?(]:, tfgﬁltrggr\])gt ri%latqlké transfer tank, wherein
the transfer tank has a tapered shape toward the lower side,
the solid-liquid separation apparatus is configured so that the raw water
falls within the transfer tank while being pressed against an inner peripheral
10 surface of the transfer tank by centrifugal force and gravity to form an air release
passage in a portion of the transfer tank, through which air entrained in the raw
water is released.
[0011]
The solid-liquid separation apparatus is configured so that the raw water
15 falls within the transfer tank while being swirled along the inner peripheral
surface of the transfer tank.
[0012]
In the solid-liquid separation apparatus, the inner peripheral surface of
the transfer tank includes an inclined surface inclined relative to a horizontal
20 plane so that the raw water falls within the transfer tank while being pressed
against the inclined surface by gravity.
[0013]
According to another aspect of the present invention, there is provided a
solid-liquid separation method for subjecting raw water containing sludge to
25 solid-liquid separation by using the solid-liquid separation apparatus.
[0014]
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



[0012] In the solid-liquid separation apparatus, the inner peripheral surface of the transfer tank
includes an inclined surface inclined relative to a horizontal 20plane so that the raw water falls within
the transfer tank while being pressed against the inclined surface by gravity. [0013] According to
another aspect of the present invention, there is provided a solid-liquid separation method for
subjecting raw water containing sludge to 25solid-liquid separation by using the solid-liquid separation
apparatus. [0014] 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 syfage, of 1 AN ank, Mk Bt ape.of sepkliaafolas and prauty, makes i

hard for raw water to pass througha certain portion of the transfer tank (e.g., an area in the axial

direction, such as@wentiakagdal peeaoarohtdkednvhansaw Watenfadsewithiththexieansferdank, so that
an air release passage may be easily formed in that portion. Thus, 5even if air is entrained in raw
water, it can be Btebilgsse pensrabiafrirh ahearaw thaddrehrdughreis eates dlsevptssaide. trarstmables

reduction in buo%%ncy of air %Eplied raw water, facilitates falling of r gv

t ithin the.t fer tank,
facilitates transf&tPivg S Pk WLy TRt it AR RSB B R ASL Y ionRHE gnvt\lﬁaf?a%\évf{téégs SE‘EE%]Z? :av?/n

water frog the distngigr tQ thesalidliquidweparation 10yea andsmaasti RS IRIE fawrodise
supernatant satisfactorily and efficiently. ADVANTAGES OF THE INVENTION [0015] As

described abovehaaggiding srthe qrespmdayentibhidkisapbssielbutoisatisfaatgrlycand sifficiently
produce supernatant.
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



15BRIEF 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 20to one embodiment. FIG. 3 is a schematic view of a
solid-liquid separation apparatus according to one embgdiment. 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 L of s sibdiuent ineudes: fisoltklaHId seopiation tagk 2 having a solid liquid

5separation area 2a, through which the solid-liquid separation tank 2 generates supernatant B and
sludge concentrate C froporalv 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 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.



concentrate C is greater than that of the raw water A; a distributor 3 that is 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 ,?upplied 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 [RWRIA.R Ianeralle. FRi00RAl-IR: HISRNIRS 3 hapAIUaRIN R Merdlv-rianed

opening 3a, through which raw water A is supplied into the solid-liquid separation area 2a. [0021] The

transfer tank 4 Rasiacties lsstshagHdodB o tal CE058 -SreioRe goSpREIfiaally? the-iansfeddank 4 has a
tapered shape toward the lower side. The distributor 3 and the transfer tank 4 are configured to
be rotated by a Widkan (et Hbvn peisisosde drithsdpbbasideofamtioplinfAdsepvasoniahk 2. 7 A

sludge rake device (not shown) that includes a rake arm (not shawn) is. provided within the bottom
ortion 2b of thd AT I SERE Hon LIRR S PR L UAT 0 BORESH e dGH 98 e
solid-liquigl sepaialign {ank,ocy sARTIANR 0f PeHake A5t (PRLIEWN +ED e fake.aTR,ingt shown) is

configured to be rotated by 5the motor (not shown) along with the distributor 3 and the transfer tank 4.
[0022] The solid-lifpédZHeparation apparatus 1 of 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 superfi@@aftdfobagedivrRatia s ARl as PSihierebphismpits copBrerated in the

solid-liquid 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 surface of the transfer tank 4 hy gravity. Specifically, the sqlid-liquid
separation apparatus 1 %P?ﬁ} X: %ot&%‘cé%{gg]ﬁ%l ﬁ?ﬁéﬁﬁ%é%ﬁ?\%%@%%igzﬁ)#s&?ﬁéﬁﬁé%d) Uil to the
horizontak plane, anghis,coRfiguIgEEs RRIdAY WRlGA RIS RIS die ARG Yilass fd thereby

falls
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.



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 aéso include sludge 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 contains biological species, such as bacteria, protozoa and metazoan,

with wastewater containing SKSATIE MAYErHRAAL AETRUgn conlians e eARASS InF oanls mater

by the biological species. 20[002 ile the solid-liquid separation apparatus of this embodiment

has the above ceafigusadion, fldecdeser ipddsiwlebahiyeiaftRdmade ofaayselitliguishsepatation
method of this embodiment. [0027] 25In the solid-liquid separation method of this embodiment, raw
water containing&kigetisfelibjechen thestiiasiguithssphrdiidnlsyna eamdest hengdiv-liepsd separation
apparatus of this embodiment, 9 Specifically, in the solid-liquid separati etho .of;pies
ebodiment, rolf RS A SO ABSETANPATaRS HIBfedo 78 SUPAOCRon e Paiy WA B Eonauit 52
so as to f3l withip, gl anses Rl émhiledhelnasuired AlRpahe hash REMpIGIRLsfase of the
transfer tank 4, so that the raw water A falls within the 5Stransfer tank 4 while being pressed against the
inner peripheraltsankdee afihe transfentankd dyaitaisidrierof aadtgiagialiormeé andagrekityedand is
transferred to the distributor 3. Then, the transferred raw water A is distributed and sup(glied into the

solid-liquid sepdfatihdarEabraasiine e ibeid separsebramimernfoligh silopediag Ba of the
cstibutor 3 10 qehefats suparAERY & A e A0ansealrale G LA g RS shopted
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.



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 Sc. 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 20limitation thereto.
[0029] The solid-liquid separation apparatus 1 of this embodiment is configured so that raw water

A falls within the transfes tanie 4. While, belng RleSReC.A0IRSH NS Inner Refipheral sHrfass,f he transfer

tank 4 by centrifugal force and gravity, 25 but may be configured so that raw water A talls within the

transfer tank 4 whiehetngnRresseakagamshing taperddenpheralwhirtoae 0bthe taastaitfark 4 only by
centrifugal force. 10 ~ Specifically, the solid-liquid separation apparatus 1 of this embodiment has
the transfer tanklpiavind dlapetree tshapetdaid theowee sidslibdriesd showmenFherad, the transfer

tank 4 may have a gylindrical inner peripheral surface, as long as the apparatus 1 is configured so that
raw water A fallglﬂf/%ﬁ?i gﬁ%ﬂ%ﬁ%f&@ ARCAANNI bse(fﬂﬁ?fgr‘é%es Pd ﬁfn%%;h‘g%eﬁeé ;t%ﬁispﬁ’é I'Surface of

the transfer tankd. by, cRAIUGA! joreadBRRN Jhe<alighliaud sraration Apperaius Al BiShe

embodiment may be configured so that raw water A falls within the transfer tank 4 while being pressed
10against the inrengleriphekad byiréanerdhifad foacsfer tank 4 only by gravity. Specifically, although
the solid-liquid separation a[égaratus 1 of this embodiment is configured so that raw water A falls within

the transfer tank 4 whild &R} swirled along the inner peripheral surface of the transfer tank 4, the
solid-liquid separation %R?rsattg&-ﬁ %‘%’s%ea%%gé%“a{esa%%]ttl*}?g watenA el Syihip the transfer
tank 4 while being not swir ed but ﬁressea)agalnst an inciine

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



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: distributor,
3a: opening, 4: transfer tank, 5a: raw water supply con;flijit, 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 concentrate 11 CLAIMS 1.A
solid-liquid separation apparatus comprising a sohddhggﬁ,[%eparatlon tank having a solid-liquid
separation area, through which the 5solid-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 dfstidriaridetepazadistribrivor ahas ko lopdstbe kN dididditevel of the

solid-liquid separation tank to 10distribute the raw water | to th li uid separation
area; and a trarf%%?’tﬁ‘ﬁ%ﬁsflﬁ%&%é&SRﬁﬁiﬂBﬁ@ﬁaﬁa&th%ra?sﬁ ﬁw?ﬂ %151%? the supplied raw

water to tgle d'S@qu%%ltg@ﬁé@&[@tﬁﬂ%@ﬂé?@!&%ﬁﬁ@r%ant 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, wherein

the transfer tank has a tapered shape toward the lower side,

15 the solid-liquid separation apparatus is configured so that the raw water
falls within the transfer tank while being pressed against an inner peripheral
surface of the transfer tank by centrifugal force and gravity to form an air release
passage in a portion of the transfer tank, through which air entrained in the raw
water 1s released,

20 the raw water falls within the transfer tank while being swirled along the
inner peripheral surface of the transfer tank, and

the inner peripheral surface of the transfer tank 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.

25



transfer tank is transferred while falling within the transfer tank, wherein the transfer tank has a tapered
shape toward the lower side, 15the solid-liquid separation apparatus is configured so that the raw
water falls within the transfer tank while being pressed against an inner peripheral surface of the
transfer tank by centrifugal force and gravity to form a Qir release passage in a portion of the transfer
tank, through which air entrained in the raw water is released, 20the raw water falls within the transfer
tank while being swirled along the inner peripheral surface of the transfer tank, and the inner
peripheral surface of the transfer tank comprises an inclined surface inclined relative to a horizontal
plane so that the raw water falls g fae.ltpQsferIak whlk Raic-Risssedaganehibe inclined
surface by gravity. 12 2.A solid-liquid separation method for subjecting raw water containing sludge to
solid-liquid sepasattambysUsing:the selid-liquid separation Bppaiaiuhaseming:io eaination

apparatus according to claim 1.



