DESCRI PTI ON WASTE WATER TREATMENT EQUI PMENT 5 TECHNI CAL FIELD [0001] The
present invention relates to a waste water treatnent technol ogy using

mai nly an anaerobic bio-film (an anaerodbic mcrobial filn) having
liquidity, and nore particularly to a waste water treatnent technol ogy that
10 suppresses outflow of m croorgani sm aggl onerates (granul es of

sel f-granul ated sl udge which are fornmed by m croorgani sns and/ or a

m crobial filmcontaining a substance that is a nucleus) froma reactor
tank in a UASB ( Upfl ow Anaer obic ?d&qﬁn@ﬁﬂyet) met hod. 15 BACKGROUND ART
[ 0002] The UASB nethod is a nmethod In i'ch, water to be treated is
introduced into the reactor tank froma reactor tank bottomthat is filled
wi th the m croorgani.sm aqgl onerat es, and organi c substance (organic matter)
and 20 ni t r & T MEdERd TRk Wﬂ&%}%’%ﬁnce) contained in the water to
be treated are brought into contact wth the m croorgani sm agglonerates in
an upward water flow that occurs due to this introduction of water to be
treated thenTECENIEAIMFIEES® by net aboli smreaction of the 25 m croorgani sm
(discl osed i %@i@ntr cunents 1 to 3 etc. é%@OOBt] A nost_remarkabl e
feature of tHe B MBEHOUC TSt hit v &xt + el L AERV Y9 A THIT BE t5%eat ed by
usi ng hi gh- densekwneaggt 4thNat 86y N £100HGAN 1S A0G OOBE M £, W L hout
requiring any filler that is a carrier of the 30 microorganism The

m cr oor gani srPagyronerat es i cesrriedpbhdnt drav fro¥ migaliidéd v hengmamd e f or ned
by sel f-granuyl.at.i. f.th i rgani.sm. mcrobial film.containing
t he subst ancg a’? tr%al'% l&ilglrtl egﬁlﬁ%&g&.cg%l%lrtt% ?e??g%£{aﬁij?eb%&d M#OO%SF gtamnﬁctc

subst anck? costipibmienges wastté owabér mimebhagangam ehidionedcwd ng a process
of an organi ¢ _substance-containing waste water treatnent can be used for
vapor - r ecover$ By 4 €5oP f e’?e-}of"%qaé“dflrfftbe%og\/@réﬂ%&’&}@ﬁy%? Ha provet
generation. Aschbbhiyzaliiser ahdybe ar gari-en3ubstrange-containi-ng naste wat er

treat nent,

substance that is a nucleus) from a reactor tank in a
UASB (Upflow Anaercbic Sludge Blanket) method.

15 BACKGROUND ART
[0002] The UASB method is a method in which, water to
be treated is introduced into the reactor tank from a
reactor tank bottem that is filled with the microorganism
aggleomerates, and organic substance (organicmatter) and

20 nitreogen compound {(nitrogenous substance) contained in
the water to be treated are brought into contact with
the microorganism agglomerates in an upward water flow
that occurs due to this introduction of water to be treated
then are decompcsed by metabolism reaction of the

25 milcroorganism (disclosed in Patent Documents 1l to3etc.).
[C003]1 A most remarkable feature of the UASR method is
that extremely heavy ioad can be treated by using
high-densely agglutinated microorganism agglomerates
without requiring any filler that is a carrier of the

30 microorganism. The microorganism agglomerates



10 it is applied to a waste water treatnent systemin a facility where a
hi gh concentration of industrial effluent is drained out, such as a

f ood- processi ng plant, a brewery, an alxeholic distillation plant and a
paper and pulp plant. [00041 Wth respect to ammoni a- cont ai ni ng waste
water, 15 there are, as a pre-treatnent, a nitrification process in which
ammonia is oxidized to nitric acid by aerobic bacteria, and as a
post-treatnment, a denitrification process in which the nitric acid is
deoxi di zed to _nitr n, gas by. anaerahi ¢, het er ot r ophi c. bacter.ia using the
organi c 20 Stfﬁjsrtraer?%%%dl-%\?\jeferf,oﬁmn Cragtt:ﬂ"éarﬂ hcgqeeargsr,aré Aer'ohi e ni um

oxi dati on ( cemmrgaeallled chranammx )i dachefd-a drhahdat hews: d hepial
denitrification fromthe amonia and nitrous acid has been focused on, and
the DASH net Hdd" $C85plliNdddaltse olriarsceddmtt et HoW Nurkeease where the
ananmox 25 b ka is,:used,. ity f oy i el f t he
ammonia to t%g]trﬁihtefféuzugzll gciglr%%t et %rogﬁa?gacfl%g{ﬁ%%e cf‘ggn%}’?gr"li?ﬁ:gat i on
process by t wesdaramamerof riché apestosts eattmented shalilawed ptderef arfe an
aeration power required f%r the aerobic process is greatly reduced. 30
Since an anafMoXTFEACEH GHPSH ARE “Hre-rdative AR Sdée (1P € Thy iR 't 5phi ¢
bacteria, theasgrganic-gubstangsoregui6ed-for, the,denitrdficatian by the
heterotrophi c bacteria does not become necessary, then this process does
not require PAPFIYy r6FCVRE Yo gari € Pousst apverehadni s heeded Bdtorora | ow- O/ N
(carbon-nitr LO. water .. Thi rocess,. i s.such excell ent
nitrogen treggerr%prﬁ(g%%ﬁ}oggﬁ%%égg]c F@Pg,ta%gtn%o “ ?h%wﬁigﬁfgol}egagﬁ?esn 4

aggl oner &t es isucha@sl 1 et granud teswandr the anmeheus,cont ah aimg:imiarpbi al film
have excel |l ent sedi nmentation. Wen the upward flow of 10 the water to be
treated is i HOFOGuEed FPoMPERENEACEN Cank "B M uifddr! e Pt dger upwar d
flow speed capdihibanu@, shateasal A sHldidae ibedotanbed) prdJdtwhich a few
floating m croorgani smaggl onerates are present a? a reactor tank top and
nuner ous mi cidcrlgadicslr a@ys bhetat esn pedinfentd epabs rdepdpitlrandrst.ay at a

| ower portion,hRAthe, ar. t I [ e to generatiaqn of air
bubbl es of t gb%g h%%ggge%neﬁﬁg %ﬁﬁ?;gégﬁgaggg%fé a %Sdt%y‘““ c{heer’n‘i crobi al
reactionl n therreactorat ank;rdecausenait buoyancy fafcadtieraidrdawhhd es
attached to the mcroorganism aggl onerates, 20 al so because of a strong
ascendi ng watBr"fI oW THICRY® by° tPret Gt £ HubbIEst Hifd A dhinard Shdter 11 ow of

treated watepactheng,i and REsal Bbkity Lhakehhe M ¢LoQrgan:sm@ggl onerates
will flow out of the reactor tank together with the treated water. Thus,
various neasirescets ipreienh Uhtendlt i owiof i 28ledxd atizsrbbe gdnirsmen

agg oner at es (AL g, J Ke0. LFRL e OGS dalPe?i 81y L8R @ reactor
20 substance. However, in recent vears, anaerobic ammonium
oxidation (commonly called “anammox”) bacteria that
allows the denitrification from the ammonia and nitrous
acid has been focused on, and the UASB method is applied
also to the present method. In a case where the anammox
25 Dpacteria is used, by nitrifying approximately half of
the ammonia to the nitrous acid in the pre-treatment,
the denitrification process by the anammox of the
post-treatment 1s allowed, therefore an aeration power

required for the aerobic process is greatly reduced.

30  Since an anammox reaction of the pre-treatment occurs



1, by the fact that the m croorgani smaggl onerates, to which the air
bubbl es generated in the bed fornmed by the 30 deposition and the stay of

t he mi croorgani sm aggl onerates 4 arourid-the tank bottomare attached,
contact or collide with a sludge contact part in the mddle of floating,
the air bubbles are separated fromthe m croorgani sm aggl onerates. Wile
the m croorgani sm aggl onerates 5 having no air bubbles by the separation of
air bubbles fromthe m croorgani sm aggl onerates sink or sedinent by their

own wei ght, the air _bubbles are released into.the atnosphere through a gas
ol et ng pitt O P RRe e A T e y S tor BhE Fese P S Ene SO0 n

Pat ent Documemtr Zhed ddrgatdianiicadevrc e hasa reoni ol r gas-d irgich separation
menber inside the reactor tank in which the bed stays around the bottom
and by the &% Fgtt e Wi rG6EGETiem ddiioreyidat ¢80 i@t tHe: ai r

bubbl es generated ;i e bedrarp.attached, . cont acte 15, 0r collide with the
er, the al u b?

gas-liquid separation es are separated fromthe
m cr oor gahi sricaggl omer@tie$ca dhen ah 1 - bodpbh psrsepanated G081t hernis

m croorgani Srgr%%%lsosrr%rsatseuschare?icreel_ll%?w.ste?lj_ltr;}o%etnheit: reatment method.
{00C5] Here, most of themicroorganismagglomerates such
as the granules and the nucleus—~containingmicrobial film
have excellent sedimentation. When the upward flow of

10  the water to be treated is introduced from the reactor
tank bottom, under a proper upward flow speed condition,
astatecalleda sludge bed (a bed), inwhicha few floating
microorganism agglomerates are present at a reactor tank
top and numerocus microorganism agglomerates sediment or

15 deposit and stay at a lower portion in the reactor tank,
is formed. Duetogenerationof airbubblesof themethane
gas and the nitrogen gas generated by the microbial
reaction in the reactor tank, because of bucyancy of the
alr bubbles attached to the microorganism agglomerates,

20  also because of a strong ascending water flow caused by
the air bubbles and the upwardwater flowof treated water,
thereisapossibilitythat themicroorganismagglomerates
will flowout of the reactor tank together with the treated
water. Thus, various measures to prevent the ocutflow of

25 the micrcorganism agglomerates are taken {Patent
Documents 1 to 3 etc. ).

[0006] In a reactor tank disclosed in Patent Document
1, by the fact that the microocrganism agglomerates, to
which the air bubbles generated in the bed formed by the

30 depositionand the stay of themicroorganismagglomerates



at nosphere through a gas introduction pipe that is 20 connected to a top of
the gas-liquid separation nenber. Further, a tube having different dianeter
openings at its upper and | ower ends; -at di aneter of the upper end opening
is larger than that of the |ower end opening, is coaxially aligned with the
gas-liquid separation nmenber 25 in the reactor tank, thereby defining a

sl udge separation chanber. A liquid phase containing the m croorgani sm

aggl onerates is introduced into this sludge separation chanber. The

m croorgani sm aggl oner at es, whi.ch have under gone solid-1iquid ration in
t he sl udge 36“%%%5?@???%“%%&%6&?190 dgﬁ%dgkggfC%UF8P9§F5316F3§fﬁ%%U|ar -5
menber that i tepaxialdygaldgnedwigh-both wofe theidid fer ento 4i anet er tube
and the gas-liquid separation nenber between the different dianeter tube
and the gas- |Tihguicd % épdrats Sor e rfsara r e sk orh & atfi et r oAt de bed. 5[
0008 ] Inat thent., [devi ¢ hSC ed.i.n_ P : , bl e roof
gas-liquid sé%gﬁatlbﬁ“ﬁghbeﬁgq%%ekggt%éfqgoﬁbggﬁgaﬁg§gﬁggﬁ§ag%%upper | ayer
i n the react drattiank nat awhi bhbbhesnber obe gaap smaggh omerat esowb@yss t her eby
form ng beds haviﬁgedifferent concentration of the 10 m croorgani sm

aggl omer at es 59T hErBhT 9P L Y ARk ST THER. OB A e A PRat St hBERTE ¢ %or gani sm

aggl oner at es t 0 Whieh, L henai rebabpl ey, genelated Lo1eachqbed:are,attached,
contact or collide with each gas-liquid separation nenber, the air bubbl es

are separ at ed'fcsmiee mhepsahgard smcers lagdliomeparés onTherangedubbl es

separ at ed fr%méﬂy%ﬁﬂ§gqgkg%@éyp&@q¥aqgrates are released into the
at nosphere through*a ‘gas i ntroduction pipe that is connected to the

gas-liquid separat]i onnmeabent POBOAENL N2 Pai entedocamentedics hete 4gmy occur
a case where o o ‘ L

conical gas-liquid separation member inside the reactor
tank in which the bed stays around the bottom, and by
the fact that the microocrganism agglomerates, to which
the air bubbles generated in the bed are attached, contact

15 or collide with the gas-liquid separation member, the
air bubbles are separated from the microorganism
agglomerates. The air bubbles separated from the
microorganism agglomerates are released into the
atmosphere through a gas introduction pipe that is

20  connected to a top of the gas-liguid separation member.
Further, a tube having different diameter openings at
its upper and lower ends; a diameter of the upper end
opening is larger than that of the lower end opening,
iscoaxiallyalignedwiththegas-liquidseparationmember

25 in the reactor tank, thereby defining a sludge separation
chamber. A liguid phase containing the microorganism
agglomerates is intrdduced into this sludge separation
chamber. The microorganism agglomerates which have

undergeone solid-liguid separation in the sludge

30 separation chamber go down at an outer side of a tubular



20 the m croorgani sm aggl onerates to which the air bubbles are attached,
whi ch have not contacted or collided with the gas-liquid separation nenber
in the reactor tank, reach a liquid level in the reactor tank by a
short-circuited flow then flow out of a treatnent device 25(out of the
reactor tank) together with the treated water. Further, in the case of the
treatnent device of Patent Docunent 2, there may occur a case where a part
of the m croorgani sm aggl onerates that stay in the sludge separation

chanber goes up.or. ascends by .r i ning_ai,r .30 .buhbl es.and. f]l ows out of the
t r eat nent de\}?égmebe(rog}ﬁagfl 54 exjragg;yt%%l‘?%%ﬁ)mt%g‘dje?%?fjﬁ}%@h&t%%eﬁ%%t ed wat er
from an over fdiowdioughsé Antihe «Sdudgei Gepasabh ot chameahe {1901k n the
case of the treatnent device of Patent Docunent 3, as a position in the

reactor tank BeEcehesebehl gharetednt d¢ swerthages -t arhd wpperatager in the
reactor tank,,the congentsal) o ofe Jihe 4 aroqrganism aggl oner at es
decreases. Therefor'e, as conpared wth the treatnent” devices of Patent
Docunent s51 ard(®] i tnisst posisidbedto ivedice: tdreouh PhownafDdbdanent

m cr oor gani sm a%\%!b mer at %s from 10.the treatnent device. However, also in

the treat ment & POPaf et L BOLHeAEP3 25 ARMERRSE F et 2 Fatdr is

di scharged from:amiupper,endef dhemRactar,d.ank, Bhan-ovardl owng method,
there may occur a case where the m croorgani smaggl onerates to which the

ai r bubbl es are wi5 <t ttAched, criavircta 'have awat! cwitadcted ory coliidésay wit h t he

gac- 1190 SSRUALLOR IR, ol LIS ARREE | et Sel R Ll g fevel 0
devi ce (but afidre dgeactsar abankpetregetshen whthréhetbreated. watiesn, 20
Gl TATION LISEyﬂélE%Ec%qggygwgehgg%%éorganisnlagglomerat@s to which
'
the airbubbles generatedineachbedare attached, contact
or cellide with each gas~liguid separation member, the
ailr bubbles are gseparated from the microorganism
15 agglomerates. The air bubbles separated from the
microorganism agglomerates are released into the
atmosphers through a gas introducticon pipe that is
connected to the gas~liquid separation member.
[0009] 1In Patent Document 1, theremay occur a case where
20 the microorganism agglomerates to which the alr bubbles
are attached, which have not contacted or collided with
the gas-liquid separation member in the reactor tank,
reach a liquid level in the reactor tank by a
short-circuited flow then flow out of a treatment device
25 (out of the reactor tank) together with the treated water.
Further, in the case of the treatment device of Patent
Document 7, there may occur & case where a part of the
microorganism agglomerates that stay in the sludge

separation chamber goes up or ascends by remaining air

30 bubbles and flows out of the treatment device {(cut of



Pat ent Docunent 1: Japanese Patent Application Publication No. jP62-279891
25 Patent Docunent 2: Japanese Patent ﬁpplication Publ i cati on No.

JP9- 225491 Patent Docunent 3: Japanese ‘Patent Application Publication No.
JP2009- 178628 SUMVARY OF THE I NVENTION -7 [0012] Accordingly, in the
present invention, the air bubbles are separated, by an air bubble
separation nenber, fromthe m croorgani smaggl onerates that float by the
ai r bubbl es of the nethane gas and the nitrogen gas 5 generated by the

mcrobial reagl] onqdl o3 Lavg) anaundolhg: bRtLAm of.a: SR Lype Laact or
tank, and the m croorgani sm aggl onerates stay at he ayer around t he
bottom On then atveerf lhand,rduhen air diubbl lesi e parnat ed fsromitdeb e cr oor gani sm

aggl onerates ar ol lected by an air 10 bubble col|ection nmenber, and are
gui ded up to @HﬁéﬁeaEarBUﬁdcgﬁﬁ Pitqling Fe¢er™rrtt NEresctdr Wit then is

rel eased int g grsPhASes RUHNER & LAt pﬁ&ﬁ@c&prﬁaﬁ{}@%@c&mﬁs_
m cr oor gani sm aggl onerates of the upper layer in the reactor tank is

sol i d-1i gui diseparat een i2nt @745 Lelve rni @ tbergard s heagyl onehat esa @nor t he
treated water,_. solid-liquid.separation nmenber. . [001 As enbodi nent s
of the preseﬁfg¥33%ﬁ?F8ﬁ?e§ nast e\ g?eP%Sﬁ?ﬁﬁﬁ?ndé&fggg%yn%ﬁﬁ%%smater to
be treated i sichneughis.i ntheeonbaet wst Bofipel-ear ganhs rhaggl-eneratges in 20 an
ascendi ng water flow and organic substance and nitrogen conpound contai ned
in the water 5 &St PéatddirePaetBRp6Sed, 2P Ae” wakt et hdt@¥s th batlifent devi ce

COMpri ses: a JLeAELOMnd Bllk i Balod BLEAANGES, INTELNLAL BR.YELEL Loybe (1eated

froma bottom and di scharges the water to be 25 tr as treated water
from an Upper-hporticetnehtt e viieact oHovamkraf eésot he water rtetbentreated i s
brought into contact m croor ates contained in a

| ayer arounddFﬁécﬁo??gﬁt@%%ggﬁ%nﬁﬁﬁﬁfgggéagk%?gh%nﬁéﬁﬁg?dtW%ﬁeEéﬁhrates air
bubbl es fromdiBeharged from an upper end of the reactor tank by an
overflowing method, there may occur a case where the
microorganism agglomerates to which the air bubbles are
15 attached, which have not contacted or collided with the
gas—-liquid separation member of the upper layer, reach
a liquid level in the reactor tank by a short-~circuited
flow then flow cut of the treatment device (out of the
reactor tank) together with the treated water.
20 CITATION LIST
PATENT DOCUMENT
[ce11j
Patent Document 1: Japanese Patent Application
Publication No. JP6Z2-279891
25 Patent Document Z: Japanese Patent Application
Publication No. JP9~225491
Patent Document 3: Japanese Patent Application
Publication No. JP2009-178628
SUMMARY OF THE INVENTION



30 microorgani sm aggl onerates to which the air bubbles of - 8 - gas
generated fromthe | ayer are attached, by a fact that the m croorgani sm
aggl omerates to which the air bubbles-ate attached contact the air bubble
separation nmenber; an air bubble collection nmenber that collects the air 5
bubbl es of the gas and the air bubbles separated fromthe m croorgani sm
aggl onerates by the air bubble separation nenber; and a solid-liquid
separation nmenber that separates a |liquid phase containing the

T Cr oor gani smaag!OMRLALeS  0f 3N URDER.| ayeLoof Lhe.reactor, fank Lnto 10

t he m croorgani sm'aggl onerat eés”an a wat er . E PTI ON OF
THE DRAW NGS Hu@0:4]s ar&isgpataiceda schendtqi louihb be k eghagramnsiombdrg, a wast e
wat er treat mei_nt de%]\{%ce according to an enbodiment 1 of the 15 present

i nvention. Fi'g"™ §¢ LIEEQTHTA VW SWF St iR dnt anpy et 1ot
operation (flaw ¢furfiiwid)s ot h@waste waters id aaldent: devi,ceyaccording to
t he enbodi nent 1. Fig. 3 is a schematic bl ock di agram show ng the waste .
20 wat er ¥reatementa el itve tdec ovidined ited. areaaribodi menta 2l agfet her prissent

invention. Fig. I, schemati ¢, bl ock di agram.shgow n exanpl e of
setting of a%%ﬁ %Oﬁﬁtt?%i éﬁjsqéaparg%’l gﬁpﬁeﬁﬁgr&oﬁ gt.arg(’i sath:?;}éheenati ¢ bl ock

di agr am shownig riche quastsen 25gWaher at eeat PBPtadeieC @ aaeeos fbRgd tithan

enbodi ment 3 of the present invention. Fig. 6 is a schematic bl ock di agram
showi ng an eX&rpIC& -of 08 THeartiopr hank ddedrdirmy 1o ehserbsat REME A of t he

present inveRtkORicroorganism agglomerates are collected by an air
10 bubble collection member, and are guided up to an area
around the liquid level in the reactor tank, then is
released into a gas phase. Further, a liquid phase
containing the microorganism agglomerates of the upper
layer in the reactor tank is solid-liquid-separated into
15  the microorganism agglomerates and the treated water by
a solid-liquid separation member.
[0013] As embodiments of the present invention, a waste
water treatment device by which water to be treated is
brought into contact with microorganism agglomerates in
20 anascendingwater flowandorganic substance andnitrogen
compound contained in the water to be treated are
decomposed, the waste water treatment device comprises:
a reactor tank that introduces thereinto the water Lo
be treated from a bottom and discharges the water to be
25 treated as treated water from an upper portion of the
reactor tank after the water to be treated is brought
into contact with the microorganism agglomerates
contained in a layer arocund the bottom; an air bubble
separation member that separates air bubbles from the

30  microorganism agglomerates to which the air bubbles of



Fig. 7 is a perspective view show ng an exanple of a unit formed by | oining
the air bubble separation nmenber, an air bubble collection menber and a
solid-liquid separation nmenber togetheﬁi“according to the enbodinment 4. 5
Fig. 8 is a schematic bl ock di agram show ng an exanpl e of a supply passage
of water to be treated, according to an enbodi nent 5 of the present
invention. Fig. 9 is a drawing for explaining a function of the air bubble
col l ection nmenber. 10Fig. 10(a) is a perspective view for explaining a

function of the abhebubbher separaliop. Memer (acqonding f @,khe enbodi ment
2. Fig. 10(bfﬂ1saa gide view of the ?%actoratank prév? ed aﬁ?hugﬂgludge
drawi ng pi pe.the nEcgeoclfanssa pegspeetivesviewrshowichg anrexanples of a 15

treated water outflow system at an upper rtjon of the reactaor tank. Fig.
12 1's a sect ORal VPEW T of OBkprAT MIRGATT JWIgP T | L1RP B ok 'EHGtEom i n t he
reactor tank.an zifd @uckd d A schemt inerlack diagram show ng. the. waste 20
wat er treatnent device according to an enbodi nent 6 of the present

i nvention® Fiygbblgecayrf $he faeentand dwesiow dglsetad mprofrat dubbtémg pi pe
bubbl o ool | o8t o Tambar 3 D VENTS TR CABRYI NG QUFTHE. | NVENTI ON
[0015] In thechaldsavicagmdeseri pin®r, senrbadimgnts ofphher poesenibdnvention
will be explained with reference to the drawings. [0016] [ Enbodinent 1]
that separates aliquidphaseccntainingthenicroorganism
agglomerates of an upper layer of the reactor tank into
10 the microorganism agglomerates and the treated water.
BRIEF DESCRIPTION OF THE DRAWINGS
[0014]
Fig. 1 is a schematic block diagram showing a waste water
treatment device according to an embodiment 1 of the
15 present invention.
Fig. 2 1s a sectional view for explaining an example of
cperation (flow of fluid) of the waste water treatment
device according to the embhodiment 1.
Fig. 3 is a schematic block diagram showing the waste
20  water treatment device according to an embodiment 2 of
the present invention.
Fig. 4 is a schematic block diagram showing an example
of setting of an air bubble separation member.
Fig. 5 is a schematic block diagram showing the waste
25 water treatment device according to an embodiment 3 of
the present invention.
Fig. 6 is a schematic block diagram showing an example

of a reactor tank according to an embodiment 4 of Lhe

present invention.



- 10- A waste water treatnent device (waste water treatnment equi pnent) 1 of
an enbodi nent 1 shown in Fig. 1 is a waste water treatnent device of a UASB
method in which water to be treated is ‘hrought into contact with

m croorgani sm aggl onerates in an upward water flow (an ascendi ng water

fl ow) and organi c substance (organic matter ) and nitrogen conpound
(nitrogenous substance) contained in the water to be treated are
deconposed. The waste water treatnment device 1 suppresses outflow of the

m croor gani sm-10 agg Lates.-feor / e r.i. t _device then
achi eves a stefb e UA%%‘”F%ga?%%EE9@[%%@?&'nﬁaégr%ﬁﬁf%mmﬁﬁ%le The
wast e wat er tffeeatarenty devindeglthasaarrieachde &apkrd0icaméhite bubbh e
separation screen 11, an. bubbl e 15 col |l ection _pipe 12, a side surface

ir .0n _pi pe (
screen 13 andF E‘?C@&i@%ﬁlTﬁmefﬂ@@fg]“dfﬁé%tde“rllt%”-ﬁe‘s%9%%%!0@s
introduced i i{Guddie JRROLRI t anlcLQfrpma ot tomdD0,.and; af ter the water

to be treated is brought into contact With the 20 m croorgani sm
aggl oner abes Glant & nedai achebetitchatoskaysaaraunsheohendotd omaic t he

water to be treated is discharged as treated water froman u r portion of
Uik e 5 PE

the reactor tank 0% epv?/astséirg%té) Y datdd 5% b ed, P1, to

the reactor tanknl@ridudaugdhhta ssuwaplohPidpe sk tihate 25 drs. connected to a

| omer end portion of the reactor tank 10. As shown in Fig. 1, the reactor
tank 10 is fdred?i nt G &rEYIPadf PE*Rabel nar ifwaer 1oy elntloe enti al
surface, aroypgifhe battom;100,, gf.Lhe reactor tank 10 has a

| ower - si de-t apered shape so that the m croorgani sm 30 aggl oner at es gat her
and accuhtll atfe cat1® he) beta prrapdctefficientyrafxihe rciont adturhet ween t he

water to be treated and.the.m croorgani smagqgl onerates js increased. [0019
The 5 1 bbbl SREaratt Gh A oSt b AELC vy HIED oo |

m croor gani seraggliererates togWieht hes & side view of the reactor
tank provided with a sludge drawing pipe.
Fig. 11 is a perspective view showing an example of a
15 treated water outflow system at an upper portion of the
reactor tank.
Fig. 12 is a sectional view for explaining flow of fluid
around a bottom in the reactor tank.
Fig. 13 is a schematic block diagram showing the waste
20 water treatment device according to an embodiment 6 of
the present invention.
Fig. l4(a) is a front view showing setting of a bubbling
pipe according to the embodiment 6. Fig. 14(b) is a
sectional view of the air bubble collection member.
25 EMBCDIMENTS FOR CARRYING OUT THE INVENTION
[0015] In the following description, embodiments of the
present invention will be explained with reference to
the drawings.

{0016  [Embodiment 1]



5 air bubbles of gas generated fromthe bed staying around the bottom 100
of the reactor tank 10 by mcrobial reaction are attached, by the fact that
the m croorgani sm aggl onerates to which%he air bubbles are attached
contact or collide with the air bubble separation screen 11. The 10 air
bubbl e separation screen 11 is fornmed froma slit or lattice (or grid)
screen such as a conical -shaped wedge wire screen, and an opening 111 is
formed at a top of the air bubble separation screen 11. The air bubble

separation scfegn. Ll Jz_ét@fr-@p&ﬁ%&ﬁex&@%y%w{ﬁgew&?&ee.%%mgﬁpk 10

around the bottom 100 1n the reactor tan , a Screen scal'é spacing
of the air bubblieprsepar dtedmrsempenibtnicsl sebwhoibeisnall &5 o hapter
Substantial ly qugl_to an av%{ﬁgﬁﬁgartlcle size of the mic¢roorgani sm

aggl omer at e, ‘fore AstHHAE" 49 © T 565B0m8 AR P0B20FR AY8RBWN i n

Fig. 2, the aig pbubbbe:6glilLpt-bapnpi P@té%cﬁ@éc‘%‘:k%thr‘rﬁi@iéoP&Qp%@ﬁ of the
gas generated fromthe bed and the air bubbles separated fromthe

m cr oor gafi smA&hgioiet bt ed nbyn thivaaid wblbbl 8l separatiscrn25ngcveear1l, and

gui des them t n.,ar round_a liquid level in the reactor tank 10. The
gas reIeased%?fgﬁlgﬁg%Vﬁ%ﬁﬁﬂ:%%%% a?ggéfﬁéﬁgVéﬁm?g%%rfﬁ%] ¥ hosphEre t hrough
an exhaust piqendQsd hati tirsgeanneckedstonaegeiding Pod tir-pahdi025 08 -t he
reactor tank ;Ob or if the generated gas is 30 gas that contains methane
gas, the gas % hsktCas>eAeryyeCcgaBO THe al'te biabbiceWabPlectFafpipe 12 is
formed by a conjical -shapedsoldecting gonge 13 and.a,6ybinder portion 122

that is vertically connected to an upper end opening of "the collecting cone

121. Thel@ir daublsies wdldedtrbont be pipetd dts atrangedncodxivabe yhawt h the

reactor tank .10 .in the rea tor{}§ﬂ¥ 10. 00%1] The side surface screen 1 3
ity THE %

achieves & stable . :
separates a |1 qui ﬁﬁase conta oor gani sm aggl onerates of an

upper |ayer gfodivg reaehohgtianki3d8 it @ctAeem croorgani sm

The waste water treatment device 1 has a reactor tank
10, an air bubble separation screen 11, an air bubble

15  collection pipe 12, a side surface screen 13 and a center
screen 14.
[0018] The water to be treated is introduced into the
reactor tank 10 from a bottom 100, and after the water
to be treated is brought inteo centact with the

20 microorganism agglomerates contained in a bed that stays
aroundthebottom100, thewater tobe treatedisdischarged
as treated water from an upper porticn of the reactor
tank 10. The water to be treated is supplied, by a pump
P1l, to the reactor tank 10 through a supply pipe 101 that

25 is connected to a lower end porticn of the reactor tank
10. As shown in Fig. 1, the reactor tank 10 is formed
into a cylindrical shape. An inner circumferential
surface, around the bottom 100, of the reactor tank 10
has a lower-side-tapered shape so that the microocrganism

30  agglomerates gather and accumulate at the bottom and



10 aggl onerates and the treated water. The side surface screen 13 is forned
froma slit or lattice (or grid) screen_such as a cylindrical-shaped wedge
Wi re screen. A screen scal e spacing of lthis side surface screen 13 is set
so as to be smaller than the average particle size of the 15 m croorgani sm
aggl onerate to render the side surface screen 13 fit for solid-liquid
separation of the m croorgani smagglonerates and the treated water. The
side surface screen 13 is fornmed into a cylindrical shape having the sane
diareter as that: afcddieoreatt gbntank 10,200 and L. set pboa ooyt erential
si de surface around an upper end of t reactor tan %hen reat ed
wat er separaﬁﬂmhldhamb@m@ﬁkqamuamraggkﬂmaﬂuﬂ&ﬂrnirmndﬂgﬁﬁ&mlwater t hr ough

t he side surf creen 13 js rOV|ded t. an outer cjrcunference around
this upper eﬂgﬁﬁé% gg?éﬁ“' tg $ﬁﬁﬁﬁ?ﬁﬁ OTpSCERBNCENEBPESerE6rP 1

separates t h%@meaubbbmﬁer On:-tBe ik 6k QR SaR SHk AGOL OWRY ak esytg, Wwhi ch the
air bubbles are attached, which come up or ascend inside the air bubble

col | ecti on pﬁﬁéfEbe%?SﬂhéQE%bgeﬂﬁéﬁtﬁﬁefﬁ¢@ﬂdﬁ¥@aﬁlSh@ﬂg@@aﬂﬁmaués to
whi chthe al', 30 Bubgl ssare. AL tachad contach or sl Lde wh the center

-13- screen 1 e center screen fom a sfit"6t°
grid) screenasuchtascaecyl |brydmh@alf-a$:mamemwg£ W e 8Cy88km A di aneter of
the center screen 14 is Iar%er than that of the cylinder portion 122 of the

5 air bubbl e *gGHPEETRSR Spi pEP1SI & ?%rgﬁﬁpﬁéﬁ%Wﬁﬁﬁ%ﬁaFOQWQﬂké%ﬁde
surface screen d3;: and h@lt%otﬁ@%l%eﬂﬁgﬁj§Q%%m%c§ekgnﬂﬁr cyld ndri cal

shape than the side surface screen . As seen In e center screen
14 is ar¥%ngédfc@&%@épl?emmwﬁtﬂﬁé ﬁQa@ﬁ@rlﬂanw ﬂ@nm@dlﬁ;qmﬁﬂn&wrﬂo tank 10

so that an u n of nt.er. _scree IS OSI |oned to be hi gher

t han upper e% 1?‘ﬁhe g%hf Erg%lf%%Ql il “pipe” aﬁﬁ PRd 4%? surface

screen 13 andlabsechegherahﬁaﬁntb@ehHQQIleeW%|ﬁd@%e@edﬁh% reactor tank 10.

Since a naln i m of éﬂgb enter screen 14 is to separate 15 the air bubbles
I

speedily or ifiedit FoﬁFPﬁéaﬁﬂ8Po§F§éﬁPs&ﬁagg?@ﬁeﬁé?e@upélﬁhlch t he

air bubbl es aegsattachedcandnf urt her st-hereg s c%%x'z%tl [y“w%hOth%O”p' etely
preventing the outflow of the m croorgani smaggl onera a screen scale

spaci ng of theagéareraserldenradndduiadbbet20 s@f itrothewidertsi zaertkhan t hat
O e e 8L S50 £ A GO oL BELSED SEE BRI 10 01
be able to gukdertheécai schubhl es of the g@Sb@e@@lﬂﬂdt_L%d" f-nem the bed and the
arr substantially equal to an average particle size of the
microorganism agglomerate, for instance, it is 0.5 mm
20 ~ 0.8 mm.
{00201 As shown in Fig. 2, the air bubble collection pipe
12 collects the air bubbles of the gas generated from
the bed and the air bubbles separated from the
microorganism agglomerates by the air bubble separation
25 screen 11, and guides them up to an area arcund a liguid
level in the reactor tank 10. The gas released from the
liquid level is exhausted into the atmosphere through
an exhaust pipe 103 that is connected to a ceiling portion

102 of the reactor tank 10, or if the generated gas is

30 gas that contains methane gas, the gas is used as energy



25 bubbl es separated fromthe m croorgani smaggl onerates by the air bubble
separation screen 11 to a | ower end opening of the air bubble collection
pi pe 12, a guide portion 15 is providedzon the inner circunferential
surface of the reactor tank 10. The guide portion 15 is 30 forned froma
protrusion body having an upper-side-tapered - 14 - surface 151 and a

| oner - si de-tapered surface 152. As shown in Fig. 2, the upper-side-tapered
surface 151 is formed so as to be able to guide the air bubbles flowing in

an ascendi ng f].ow &g an;l.o d L aLr b of [ i pe 12.
On the othergﬁéhd, as séen%?%b%?g?gg%E?ﬁéghoagggs#%e??a%%%%%&sﬁgf%ce 152 is
formed so thatorthe: Im sdragerdgani $eTaggh anerat 25 ahhiat cgareddawo ot isink can be
gui ded toward the bottom 100 of .the reactor tank 10. 10[0024] Furthernore,
a bypassing ﬂé%ﬂgpa'6%8B?”ﬁﬁf%ﬂjﬂhéogpﬁcbﬁﬁb}%§”iW&Peﬁl W oREF 1% t he

opening 111 ofr tthe tepiekithe abhebubhl e sepafat ion,scs eam Ad-and,a flow of
the m croorgani sm aggl onerates to which the air bubbles are attached bypass
in a radial dilfectlionsofrrhededacpariablyanktiothesrprovidedanhn the niddl e

of the guide.$¥H1Hén}é§%tégh%aQXPQ§§ing menber 16 is formed froma slit or
lattice (or grlé) screen such as "a di sc-shaped wedge wre screen. A

di ameter of t[e2hypassirg drenbefadéstscbangereghan dhat iofu itthenopeni ng 111

of the air bubble separation 20 screen 11 and is snaller than an inside

di aneter of & tGdivde Sp "‘BHGE?quﬂﬂi%Wﬁ§§§Qﬂﬁﬁ9ﬂﬁﬁ A6 45 HorGzontal |y

set in the raagler Jrank 1A 1$6r @eh156a) € ,50AGHNY Afcﬁé&ggy@gﬁ' ng member
ubbl e

16 can be set to the sane screen scale spacing as the air separati on
screen 110 2500025k raEes anat itdre ofr c@ierchtiadrdr AnTexanpkie efirdperzat i on
(flow of fluid). of e waste water treatnent device, 1 will  be explained
with referengérfgnF%gfs .Onmayﬁrf3d§§?l%ﬁ€f&ﬁgg?c?o“B%gFFgéf%ﬁfﬁ

i ntroduced i Bliehtde a30y ¥ Eatt Of a I -a¢ika 10d fieaipat her Hel-tr-em-100atdhaugh the

supply scale spacing of this side surface screen 13 is set so0
as to be smaller than the average particle size of the

15 microorganism agglomerate to render the side surface
screen 13 fit for solid-liquid separation of the
microorganism agglomerates and the treated water. The
side surface screen 13 is formed into a cylindrical shape
having the same diameter as that of the reactor tank 10,

20 and is set at a circumferential side surface around an
upper end of the reactor tank 10. Then, a treated water
separation chamber 17 to introduce therein the treated
water through the side surface screen 13 is provided at
an outer circumference around this upper end.

25 [0022] As shown in Fig. 2, the center screen 14 separates
the air bubbles from the microorganism agglomerates to
which the air bubbles are attached, which come up or ascend
inside the air bubble collection pipe 12, by the fact
that the micrcorganism agglomerates to which the air

30 bubbles are attached contact or collide with the center



- 15 - pipe 101 by the punp Pl. Wen the water to be treated is introduced
into the reactor tank 10, the organic substance and the nitrogen conpound
contained in the water to be treated até deconposed by the microorgani sm5
aggl onerates that forma bed 19. In an organi c substance treatnent, the

met hane gas is generated during a process of the deconposition of the
organi ¢ substance. In addition, in a nitrogen treatnent, anmonia conponent
contained in the water to be treated is converted into 10 nitrogen gas by a

denitrit!catlondencts on Ry anaeroble amon, a; OXEGLELAg:pagteria d hat 1

one of bacteria formng the mcroorgani sm aggl oner at es air ubbles of
t he nmet hane gas laMdthe(cmtgrm@@nsgascetsmc}gameaat;eﬁtﬁdmnahesm;@sscmor gani sm
aggl oner at es .the 15 liquid level in the reactor tank

o, u ascend towar
10 by the as&%ﬁﬁind”%ﬁi@FtPPSW Fhe* #1e T Bbr gant & 2t ohet 2t e ek st i ng

around the batd am/ 100 where caeti wirt yhof cthentieab et ohst hhabestycoul d | ose
sedi nentation by the attachnent of the gas due to strong gas generation,

and these5n1éﬂdbﬁ@%ﬁﬂéhf@@ﬁaggﬂ@ﬂepapesl@oaug b asekhdr byhahetasicendi ng
t fl h t. 02 t he
moor ¢ OMI(QMthngQﬂgg%r%%%% DA bt w%%fkgla?%ng??g%ﬁgﬁ”bontact or

m croor gani sm agg ofer at 63 ich™t he' afi'r

col lide withittheaai & bubbde sgparaticon sexeencthin the aidebubbte-are

rel eased 25 fron1the m cr oor gani sm aggl opnerates. The m croor gani sm

aggl oner at es HAGAHg o af'F HUBBI €8 byt hkr releae 6 r tHer et bbbt es si nk

or sedi ment by Lhejdq OV VeI Oty +t8NGhe reactor tank 10 in the reactor
10 tank 10 so that an upper end of the center screen 14 is
positioned to be higher than upper ends of the air hubble
collection pipe 12 and the side surfacelscreen 13 and
also higher than the liquid level inside the reactor tank
10. Binceamainaimof the center screen 14 is to separate
15 the air bubbles speedily or immediately from the
microorganism agglomerates to which the air bubbles are
attached and further there is no intention of completely
preventing theoutflowof themicroorganismagglomerates,
a screen scale spacing of the center screen 14 could be
20  set to a wider size than that of the side surface screen
13. TFor instance, the screen scale spacing of the center
screen 14 is set to 0.7 mm ~ 1.0 mm.
[0023] Further, in order to be able to guide the air
bubbles of the gas generated from the bed and the air
25 bubbles separated from the microorganism agglomerates
by the air bubble separation screen 11 to a lower end
opening of the air bubble collection pipe 12, a guide
portion 15 is provided on the inner circumferential
surface of the reactor tank 10. The guide portion 15 is

30 formedfromaprotrusicnbodyhavinganupper-side~tapered



stay around the bottom 100. Further, the treated water treated by the bed
19 is solid-liquid-separated by the 30 air bubble separation screen 11, and
thereafter passes - 16 - between the“dﬁide portion 15 and the bypassing
menber 16 and noves or flows toward the upper |ayer of the reactor tank 10
by the ascending water flow (by riding the ascending water flow). The

rel eased air bubbles and the 5 m croorgani smaggl onerates to which the air
bubbl es are attached which have not contacted or collided with the air

bubbl e separ ali op, &7 PeN dily COMR. QL —{1.0m L g, ppENL Aprddd 9F 5L he, air bubbl e

separation screen 11. The above released air | es and t he above
m cr oor gani smi®raggl dher.at’es the whpeh-shdeaizrpbubbl esréne=attached, coning

out fromthe gpeni 111, bypass .t he bypassi menber and_are guided b
t he upper - si égFgﬁgggbagu??égéa%éf o ﬁb %Jig ad&fPPB%?TS,f%ﬁ@h”gre y

i ntroduced int:0 drhesidndiwblig gokleehi aBwRE-PENY2, £ 150028} Lt he air
bubbl e coll ection pipe 12, the air bubbles and the m croorgani sm

aggl omer aPes &0 Mirlehnt e bal A 2bub®h elshare: it dohel, acobkect ed Bygt he
col l ecting cone 121, ride.the._ i,n r w of. the treated water and
go up or ascgﬂdL%% %ﬁgegyF?ﬁ%e?gégggﬁogufgégeZ%é?ﬂéhfﬁf@eﬁhﬁae Tdb to the
area around ttes Iniguichitcpmel sm \hen diver A ¢ s bbbt esorgomidgn ot frem t he
cylinder portion 122 reach the |iquid |evel, theairbubblesare rel eased, as
the gas, int&H §&s9phREsd Favghe g@%&?ﬁﬁt@%ﬁ%ﬂ&@faﬁﬁ®e§ﬁ%ﬁ§?édt%@¥ of the
wast e wat er tireatment device from 25 the exhaust pipe 103. Further, when a
part of the m croorgani smagglonerates to which the air bubbles are

at t ached}-Ywhi l[d e Fuptor rascenda imgiade e meobkect $ ndpcohé ch2dhe cont act s

G L L T S R T e
air top of the air bubble separation screen 11 and a flow
of themicroorganismagglomerates towhich the air bubbles
are attached bypass in a radial directiocn of the reactor
15  tank 10, is provided in the middle of the guide portion
15. The bypassing member 16 is formed from a slit or
lattice (or grid} screen such as a disc-shaped wedge wire
screen. A diameter of the bhypassing member 16 is larger
than that of the opening 111 of the air bubble separation
20  screen 11 and is smaller than an inside diameter of the
guideportionl5. Thebypassingmember 16 ishorizontally
set in the reactor tank 10. A screen scale spacing of
the bypassing member 16 can be set to the same screen
scale spacing as the air bubble separation screen 11.
25 [0025] (Explanation of Operation)
An example of operation {(flow of fluid) of the waste water
treatment device 1 will be explained with reference to
Fig. 2.
[0026] The water to be treated is introduced into the

30 reactor tank 10 from the bottom 100 through the supply



- 17 - bubbles are introduced into the cylinder portion 122. The

m cr oor gani sm aggl onerates separated fromthe air bubbles go down by their
own wei ght and sink toward the bed 19?1§[0029] I n addition, when the

m croor gani sm aggl onerates to which the air bubbles are attached contact or
collide with the center screen 14 by riding a flow of the treated water
flowi ng out of the waste water treatnent device through the side surface
screen 13, the air bubbles are 10 released froma part of the m croorgani sm

aggl omer at es @ange they gas drs: (Rhgased i fthont Eﬁegﬁteba@& nLhep.fhey

m croorgani sm aggl onmerates sink in an area between the center screen 14 and
the air bubbl®s cotfeediord pipee 1he Frradiery wiith T@spelcé dogthec

Soreen 14 byt (HE e BRI R, a S BB 8L RE i o GplaT SeEBRE T r om ¢ he
| ower - si de- posd th@nedaidd bubbl e cokdesdd an, pipe rﬂ?cﬁ@é‘%%é‘h@szﬁm liding with

t he m croorgani sm aggl onerates, an effect of separating the air bubbles
fromthe 20 Mm% odiygati SmEE§E! ‘omet atlesd iL$ -pr bdtedr geherebye hivdpiag t he
m croor gani sm,aggl anera sk, In.this ner,..t.he mcroorgani sm
aggl oner at esnehavi ng no giﬁ?ﬂ IIE)%E)}E%IS% By %%eé%ré%%egdo uﬁlﬁg ﬁiﬁ?r%%%%‘?’ es sink
by their own afeighd .dekhingasdinkiarg o crioorganisim agghoretat es 1@ so go down
or 25 sink toward the bed 19., [0030] The treated water comng up to the
upper | ayer é*%%h Fhe 1N quitt 4T i T T Bact PRk ADW S i Schar ged
out of the wasifravaies ity @akmatcdevihcgef £ PO an 0uL f LoV, PiPey Jjgrk@f the

- Separ at ed

treated water separation chanber 17 after 30 being solid-I1qui
by the st e surfacEs@Reepy a denitrification reaction by anaerobic

ammenia-oxidizingbacteriathat isoneofbacteria forming
the microorganism agglomerates. The air bubbles of the
methane gas and the nitrogen gas etc. generated from the
microorganism agglomerates go up or ascend toward the
15 liquid level in the reactor tank 10 by the ascending water
flow. Themicroorganismagglomeratesexistingaroundthe
bottom 100 where activity of the treatment is highest
could lose sedimentation by the attachment of the gas
due to strong gas generation, and these microorganism
20 agglomerates go up or ascend by the ascending water flow
(by riding the ascending water flow).
{0027] When the microorganism agglomerates to which the
air bubbles are attached contact or collide with the air
bubble separation screen 11, the air bubble are released
25 from the microorganism agglomerates. The microorganism
agglomerates having no air bubbles by the release of the
alr bubbles sink or sediment by their own weight, and
stay around the bottom 100. Further, the treated water
treated by the bed 19 is solid-liquid-separated by the

30 air bubble separation screen 11, and thereafter passes



13. Further, because the m croorgani smagglonerates that remain in the
liquid phase bet ween the side surface screen 13 and the center screen 14
may stay at an inner surface of the redétor tank 10 at upper sides of these
screens 5 13 and 14 by riding the flow of the treated water, there is a
need to draw themregularly. Here, if the inner surface part of the reactor
tank 10 at upper side of the side surface screen 13, which is soaked in the
| i quid phase, is forned by the slit or the | attice (or the grid) 10 screen

such as the \@%QQQG\M &%ebfhﬂ%ﬁ‘fe %tr'tﬂt %;Qgg{hesrg Isol%en%ar%%ib are pushed

out to an outflow si OM/O

surface screérn 43d ends ¢0 fb@w@“&g%ﬂi%bhl@}f@r r,ttas‘/eecmgantsma&gpipner ates.
Thus, it is desirable that the inner surface part of the 15 reactor tank 10
of the upper FortionRYSfrahE €U St FaEd 1¢r dohr 131 nal e gerdiedbi | ity of

the water. Furihar.cilan di bHbi 00)0kssubstrapareoncentiatian of the vater to
be treated, a part of the treated water Is supplied to a pH control system

(a pH cons r oln itcamio ri8 rHawi nggpbﬁepateelt@O“tmﬂunﬁmnatsomwbbbesanﬂaa
stirring and ﬁlXIn ne oth not shown t hr ou a. circul ation pipe
172, and t hef&af %d W%ﬁF Yo ?hé %%%bté %?p%rfﬁgyt oret Het'dh ridift at i on
through a retaurrnb@bmc ¥bad003H (ELkest)1 2BmACSOF didgh £RethR Bt e wat er
treatnent device 1, it is possible to separate the air bubbl'es fromthe

f1 oating ntcﬁé&r@ént§ﬁté@@l%ﬁ%@b@e%e@ﬁéateoﬁoﬁfé@@ntheseT§epéﬂaveﬁ air
bubbl es and guiide Lhem;up 1@-hle aked afound. Lhe, LJ.au,d . evs ga' n the

reactor tank 10 then to rel ease the ait b |nt s phase, al so
the |liqui@ phggeéogemadiesi ngwhhel thel®ir bubbles are attached, coming

out from the opening 111, bypass the bypassing member
16 and are guided by the upper-side-tapered surface 151
of the guilde portion 15, then are introduced inte the
air bubble collection pipe 12.

15 [C028] In the air bubble collection pipe 12, the air
bubbles and the microorganism agglomerates Lo which the
air bubbles are attached, collected by the collecting
cone 121, ride the ascending water flow of the treated
water and go up or ascend in the cylinder portion 122,

20 then are guided up to the area around the liquid level.
When the air bubbles coming cut from the cylinder portion
122 reach the liquid level, the air bubbles are released,
as the gas, into a gas phase in the reactor tank 10 and
exhausted out of the waste water treatment device from

25 the exhaust pipe 103. Further, when a part of the
microorganism agglomerates to which the air bubbles are
attached, which come up or ascend inside the collecting
cone 121, contacts or collides with an inner surface of
the collecting cone 121, the air bubbles are separated

30 from the micreocorganism aggilomerates, and only the air



m cr oor gani sm aggl onerates of the upper layer in the reactor tank 10 can be
separated into the m croorgani smaggl onerates and the treated water. In
this way, since the outflow of the micddorgani smaggl onmerates fromthe 5
wast ewat er treatnent device is suppressed, a stable UASB treatnment can be
realized. [0032] In particular, by providing the center screen 14, it is
possible to separate the air bubbles speedily or imediately fromthe

m croor gani sm aggl onerates to which 10 the air bubbles are attached, which

remai n outside the air bubble collection pipe 12. 0033]. .Furt , by
provi di ng thgﬁﬁﬁﬂ‘é’ﬁgfi%£%ﬁﬁ§%ﬁ$ Iﬁ?%qnéhéiﬁﬁiﬁﬂ#%ﬁ%ﬁﬁgEﬂO%uﬁﬁ%ce of the

reactor tank 0, rtihe caidg-hubll es;forthegas ganerated framithe bed 19 and
15 the flow of the air bubbles separated fromthe m croorgani sm

aggl oner at es BPHE &°r BUBLPE Sephr avifomedensenndistak bevguidet to the
| ower end opeping of the air bubble collection pipe 12. It is therefore
possible to Iead the air bubbles to the air bubble collection pipe 20 12
efficientby vidtdl®dut an sattidrireencehef tdesshoctoocrgeni tadddlome fH034] I n

addi tion, siE%F %Qe q%gas%jng nenger 16 is_lgfated in %he niddLF ?f t he
gui de porti o 1B ERe™ 4 ABubBPRS °F | B g TG 5% 6ATFRE Coperiitigt 1AL of the
top of 25 thejaiyr - hubblie Separabinons soF eeqikl and d.he«f L ow afe dhey
m croor gani sm aggl onerates to which the air bubbles are attached are nmade
to bypass in¥Hér ddicalingi redt iodn thendashe separattiron loferttheleircdubbl es
o o sy STRLARN SMLAgEh TRl AL ES QU 19" AR [ ARNR. T the
10 released from a part of the microorganism agglomerates

and the gas 1s released into the gas phase, then the
microcrganism agglomerates sink in an area between the
center screen 14 and the air bubble collection pipe 12.
Further, with respect to the microorganism agglomerates
15 that remain in the liguid phase in the center screen 14,

by the fact that the air bubbles that come up or ascend

fromthe lower-side-positionedairbubblecollectionpipe

12 continuecollidingwiththemicroorganismagglomerates,

an effect of separating the air bubbles from the
20 microcrganism agglomerates is produced, thereby helping

the microorganism agglomerates to sink. In this manner,

the microorganism agglomerates having no air bubbles by

the release of the air bubbles sink by their own weight.

This sinking microorganism agglomerates also go down or
25 sink toward the bed 19.

[0030] The treated water coming up to the upper layer

arcundthe liquidlevel inthe reactortank 10 isdischarged

out of the waste water treatment device from an outflow

pipe 171 of the treated water separation chamber 17 after

30 being solid-liguid-separated by the side surface screen



- 20 - [0035] Furthernore, by diluting the water to be treated that is
supplied to the reactor tank 10 by the return of pHcontrolled treated

wat er, such high concentration of the sfibstrate that inhibits biol ogical
activity of 5 the mcroorgani sm agglonerates is changed to a concentration
| evel that does not inhibit the biological activity of the m croorgani sm
aggl oner ates, anaerobic biological activity of the bed 19 can therefore be
mai-nt ai ned. 10[ 0036] [ Enbodi ment 2] Ina waste water treatnent device (waste
wat er treatnment equi t) of . r nt._enbodi nent _shqown in Fig. 3, a
react or tank}g% igﬂfggﬁgd?%%%§%§é%%@?%gﬁgéﬁﬁﬁlﬁgéﬁgﬁm%%é%%ﬁéﬁ?hlepiped
shape. Air bubbi:=e rsepamat i 0quls psereanst 2de and 261 daRLaifh ceubbles60l | ecti on
menber 22, a side surface screen 23, a center screen 24, a guide portion 25
and a treat ed wWater LB HE o CIRaTel DTY ot e pridvirBedR RO fFEr E e shape of

this reactor Jank20eX0ept .H9r 18 89”&%?@£a££ 0s0f st s Leactor tank 20, a

20 configuration of the waste water treatnment device 2A'is the Sane as that
of the waSte Mater ifdat nemtirdeviheel low [@037]e Theawatiewaterpetlteeated is

i ntroduced intSo A heeerdeacft%[ﬁtant 20 fronl}a bottom 200, and after the water
to be treated § BISUght” iM% ¢ W H the 255 crdoltdsniidmer

aggl oner at es sutrdvedsaber 1t or bend reated i sadkschargefd RS thect reatigd water
froman upper portion of the reactor tank 20. As sanme as the reactor tank

10 accor di ng S6'% Felrdmsedisrerien L b hehigtherl ¢ e drecad elat ddhd sl suppli ed, by
the punp P, .tQ the: 1 0, . g t.he supply.pipe 101 that is
connect ed toe§%%%k§é2ﬁ§}%%%%ﬁgﬁhgd%tgag%fg%%?%?ﬁfﬁﬁiqgﬁlt@?églggrfaces,
around thé bottrem200chefs the weeaet of ré ank201 bavena rlionweresider sraper ed
shape so that the mcroor anisn1$%%Lonerates gat her and accunul ate at the
bott om 200 afd* 'ﬂ%ﬁ%ﬁﬁ%gﬁ¥aﬁﬂ%’ att BetWe s thehatét® 1Y b r eat ed
and the m cr Garganiss Mhagaheieiat €% des INCr 83sedy i KA A% ddhesfeagtor tank
10. [0038] The air bubble separation screen 21 separates the air bubbles

fromthe m crddrijahi Smbaygl onerdréshtid:amiehopheaail pumgsbl@softahe gas
O en AL DS D U, DT 0, L gasy ok
air bubbl®es arecattached contfacteonpgot lgdde: vt vt heeas tdbuhbl @ separati on
screen 21. Tge air ngg!a%esrelgarg%iingegbffggenoiz'ltkizg v]:ra?{errl?.d fFruOrmthaeJ:
pl at e- shaped “W&d§& P Y ‘

for dilution of substrate concentration of the water to

be treated, a part of the treated water is supplied to

a pH control system (a pH control tank 18 having pH control

20 liquid or solution and a stirring and mixing means {(both
not shown) ) throughacirculationpipe 172, and thereafter
suppliedtothe supply pipe 101 for the circulation through
a return pipe 181.

[0031] (Effect)

25 According to the waste water treatment device 1, it is
possible to separate the air bubbles from the floating
microorganismagglomerates and tocollect these separated
alr bubbles and guide them up to the area around the liguid

level in the reactor tank 10 then torelease the airbubbles

30 into the gas phase, also the liquid phase containing the



15 wire screen that extends longitudinally. Here, as sane as the air bubble
separation screen 11 according to the enbodinent 1, a screen scal e spacing
of the air bubble separation screen 211Ps- set to be smaller than or
substantially equal to the average particle size of the 20 m croorgani sm
aggl onerate, for instance, it is 0.5 M- 0.8 mm [0039] The air bubble
separation screen 21 is set at a non-perpendicular angle to the liquid

| evel around the bottom 200 in the reactor tank 20. In the drawi ng, two 25
air bubble s ration screens 21 are set that vertjcally:-cut cross
section of b%ﬁ%ri {9 TH BUBH e SEparat oontsgtcﬂeeel’}%pezrl Y shApkdf Japanese
kat akana | et tiefzctloNt aint a0 Weght b disk@Clriaar cof nt bet heagt ©f o d agkn 28y That is,
the two air bubble separation screens 21 are 30 set with these two air

bubbl e separ &4DPEETEdETs 2pE TEYnrRERFeAIMaL G| ilHeds6 YRRt Alwistance or

a space bet -0 rfac - ! si de.
L00h0] The. A ol g T ac PP R S oy R e o R e e ot

t he gas genematsed §abartthedietrandethecais shupbkescsepasatedfumpst he
nicroorganisql%%%]oneratesgg% the air bubble separation screen 21, and

gui des t hem P o4 tared Ffd &9 quid 1evel in the reactor tank 20.
The gas rel eggeddir omthe diqauid | syelrds: exhavgted kA ateckhe at nosphere
t hrough the exhaust pipe 103 that iS connected to a ceiling portion 202 of
the reactor tidnks20056iltketgasepgrasedthe #he lewergys gaseedsighomn in the
drawi ng, the.air I Gl r 22 is. forned by i r of

pl at e- ghaped lgrh&ﬁdgc%%%r%gl %’%Z%se %gi%\/\ﬁngg%nigméa&éjols?mnegmstu%? 382@“3% set with
t hese opposi ngesurfrabedbiymmetei sathyneacl inedh seethat @ s st@nce: or a
space betmeen,th§¥gﬁgosin surfaces becones snaller toward the upper side

and a pair oft*pl ffaped 1GGtdity Méitber’s 222 that are joined to upper

ends of thesgggalhecti,ngn20, maPbers 1224 atha peleendicubarn anglg,do the
liquid Ievelﬁ [0031] éurgher, as shémm FﬁgPig. é, ?t IS preferé%ri to

provi de pl at engieaped nogetfieriegdtiadn sveriars (2234d1e 2280 tand 228¢ Wy, which t he
ascend o f ggeogimumég JERNeL S 0 8L LNCLa &Pt 1B APPOSI Mg surfaces
15 the flow of the air bubbles separated from the
microorganism agglomerates by the air bubble separation
screen 11 can be guided to the lower end opening of the
air bubble collection pipe 12. It is therefore possible
to lead the air bubbles to the air bubble collection pipe
20 12efficientlywilthout an occurrence of a short-circuilted
flow.
[0034] In addition, since the bypassing member 16 is
located in the middle of the guide portion 15, the air
bubbles flowing out from the opening 111 of the top of
25 the air bubble separation screen 11 and the flow of the
microorganism agglomerates to which the air bubbles are
attached are made to bypass in the radial direction, and
the separation of the air bubbles from the microorganism
agglomerates flowing out and floating from the opening

30 111 can be promoted.



25 menber-222. The rectification nmenbers 223a, 223band223c are set with
each rectification nmenber inclined at a predeterm ned angle with respect to
a vertical direction so that the ascendpng flow of the fluid can neander.
By such setting of the rectification nenbers 223a - 223c, 30 a path of the
ascending flow of the fluid between the -93_ guiding nenbers 222 becones
| onger, it is thus possible to release the air bubbles fromthe

m croor gani sm aggl onerates to which the air bubbles are attached by the
contact betwe i CLOQr .S i r R ich _the ajr bubbles
are attached g@%?ﬁﬁ@g@ ?%gtei’%ggn%ri]g{e%s@%gm Qagag}!o(g stol??%ge%ont act
bet ween t he nilcrioorganimm gyl omertat esedot svhi cdn t heo aby brubbl-esuane
attached and t¢1e gui di ng ﬁenbers 222). [0042] The side surface screen 23
separates the’ | PHUICE TIOPt&Se EBRAt & M HG T heé Yh't PdBP gath ST BEYF ofRr at es of
an upper |ayess ofnd heudpactar dank 20,imhos the, 1061001 gani sm aggl prer at es
and the treated water. The side surface screen 23" is forned froma slit or
lattice (6r gridd)yisprenitsuchn apal plata-shapedsiwedyed wie ez screen. As sane
as the enbodi screen_scal e spacing, of this side surface screen 23
is set so as {%n%eégtsrr?gﬁﬁog} §tgH§?i & g\%éafsa%%t p@ﬂ‘ﬁ%ﬁe%?%ﬁ%ﬂéﬁf

m cr oor gani smcagglianerat e:Ho nienderr Jhel si deyswiace: Scr eem3ohis for
solid-liquid separation of the m croorgani smagglonerates and the treated
water. 20 Th@%&ﬁ%ﬁ@c@éﬁﬁs‘“ﬂ at'e W5 difged ‘At Yot siddeosurbace si des
around an upper;end Rf; the reactor tank 20 which face the gui ding menbers
222 of the air bubble collection nenber 22. The treated water separation
chanber s127 tl@U3#tlr odlivectheesiin2ihe treated water through the side 25
surface scre nsaZWBaSatreeV\iprt%\J/:j ded. Mués'td the both side surfaces. The outflow
pipe 171 to di SCharge the treat 8u wat &f° oS of tHE WALPE WeltEr™¢}eat nent
device i s connedipadriQ one dff eatced WAl sepaatian chamher: 27 Jhe
circulation pjpe 172, which comunicates with the pH 30 control tank 18
(the pH conthIaHﬁﬁﬁQTQﬁ Eokutdlon Saff@rmed into a substantially

rectangular parallelepipedshape. Airbubble separation

15 screens 21 and 26, an air bubble collection member 22,
a side surface screen 23, a center screen 24, a guide
portion 25 and a treated water separation chamber 27 are
provided to fit the shape of this reactor tank 20. Except
for a configuration of this reactor tank 20, a

20 configuration of the waste water treatment device 2A is
the same as that of the waste water treatment device 1.
[0037] The water to be treated is introduced into the
reactor tank 20 from a bottom 200, and after the water
to be treated is brought into contact with the

25 microorganism agglomerates, the water to be treated is
discharged as the treated water from an upper portion
of the reactor tank 20. As same as the reactor tank 10
according to the embodiment 1, the water to be treated
is supplied, by the pump P1, to the reactor tank 20 through

30 thesupplypipe 101 that is connected toa lower endportion



- 24 - the stirring and m xi ng means (both not shown)) to which the return
pi pe 181 for returning a part of the treated water is connected, is
connected to the other treated water séparation chamber 27. 5[0043] The
center screen 24 separates the air bubbles fromthe m croorgani sm

aggl onerates to which the air bubbles are attached, which cone up or ascend
inside the air bubble collection nenber 22, by the fact that the

m croor gani sm aggl onerates to which the air bubbles are 10 attached contact

or collide with, -.SGreen : as n,i.h Fig., 10(a), in
t he present eéhﬁégl?ﬁré%%&ﬁéa%%cggbrgjgirﬁ{rghmégg%rsréraa]tsog%q 5E\fh}?%Et‘?’ﬂe air
bubbl es are &tGched, tivhiotecone wmluparidve or Tdwat- betaveen,&heqai r

bubbl e col I ection menbers 22, continue receiving 15 inpact or shock by a
strong gas fIOWHT gﬁ\nggf‘g\/\é?e IPdE CAHER tHe 24Pt R REd t§asURkhesparat ed. The

separat ed gas,dauriel £ased tHa 9ot hen SPHENS 115 oML hee lthgl%gnkge!g' . On the
ot her hand, the m croorgani sm aggl onerates having no air bubbles by the
rel ease of tHEt@igaehubsl esitgyr dowb20 misidetche e rmbubbd egaol trect i on

menber 22 by _their - wei.ght, and_si,nk_on the bed staying, around the
around the bét dr%nfgf\gﬂos tl%eg?(éjé% BFt afk "2 [ '"45]93%9%3? r]e{,gj' as shown
in Fig. 10(a)[00aslagghegati bobboe @egheup)orCsefobhe msepaokgani sim 25

aggl oner at es t,ha% reﬂﬂi ns around the liquid level close to the center
screen 24 wi CHIUPUEPRKE NG CarBRgNt HeP P T ot | 1l Ao Bsigdfiss iradyl Omer at es,

i s regul arly thempyed, iyqugh sa- sl %g%ﬁ@%@gdpf S0 23,PY 8 ?\/@%%lgn perati on.

The sl udge draw ng pipe 28 is connect to a side surface o 0 reactor
tank 20 Whi chrnddés hot-tbac@0Phelcenterescteentank 250 -a24.atttadisaqr ef er abl e

t_hat_the sl u% etl% WI ng. ia__et 28 mbeJ soeot at such s E}Eﬂl ngﬂ1 _P]Qi h_t t,hgt t he
li quid phase g’r oun?‘%%e {%I gw%lel Bvel P cat he  F N SROWCTH Y. 10( D),
the sludge draw ngrphpe 28 mirghttbeceennestied-t @ bethi1ide with the
air bubble separation screen 21. The air bubble
separation screen 21 is formed from a plate~shaped wedge
15  wire screen that extends longitudinally. Here, as same
as the air bubble separation screen 11 according to the
embediment 1, a screen scale spacing of the air bubble
separation screen 21 is set to be smaller than or
substantially equal to the average particle size of the
20  microorganism agglomerate, for instance, it is 0.5 mm
~ 0.8 mm.
[0039] The air bubble separation screen 21 is set at a
non-perpendicular angle to the liguid level around the
bottom 200 in the reactor tank 20. In the drawing, two
25 air bubble separation screens 21 are set so that
vertically-cut cross secticn of both the air bubble
separation screens 21 is a shape of Japanese katakana
letter "/~ in a width direction of the reactor tank 20.
That is, the two air bubble separation screens 21 are

30 set with these two air bubble separation screens 21



5 side surfaces of the reactor tank 20. Here, instead of the sludge draw ng
pi pe 28, a scraping device could be enployed. As the scraping device, a

wel | -known scraping device applied in dkater treatment facility can be
used. [0045] The center screen 24 is fornmed froma slit or 10 lattice (or
grid) screen such as a pl ate-shaped wedge wire screen. A size of the center
screen 24 is nearly sane as that of the side surface screen 23. As seen in
Fig. 3, the center screen 24 is secured to an inner surface of the reactor
tank 20 so th ) r f: - 15 sc 24 is positioned to be
hi gher than B%gg%ﬂgﬁggggﬁﬁpﬁggﬁfi J%ﬁp%%%bl é%f%%ﬁﬂﬁ%ﬁ%%fﬂzip%ﬁﬁ t he side
surface screérei2&candpadsondisghetz cehane tdree  isquild crevela rasindetde react or
tank 20 and further the center screen 24 is arranged substantially parall el
to these air |l e 20 coll ection nmenber 22 and side surface screen 23.

[0046] Since @omin ahe Hf - theLeNLer 1 8688 éhhSr 1O éSP@%é@E@ tie air

bubbl es speedily or imediately fromthe m croorgani smaggl onerates to
whi ch t he”ai BuBMAEs. egr @ fatithac ied arvd sfuarttehvert tdmertérd Darw amd ertid on of 25

conpl etely pr ' h Law of the m croorgani sm aggl onerates, as
sane as the<§%ﬁ¥ﬁ¢é§%éigpggégﬁég%xg%%ﬁ%m%ﬁﬁgpﬁa of- "t Trilstieen 24 is
set to a w déy shzeatharuiihied efpdhe sirdecsuhace , sgraen, 23 s Rferd NSt ance,
t he screen scal e spacing of the center screen 24 is set 30 to 0. 7mm 1.0
mm Here, thémhfﬁﬁgbﬁﬁﬁgi%ﬁ?%@%ﬁﬁﬁ%ﬁéﬂééd leygl . in hae passtehricugh t he
screen scal e spackng Hfs the CeRLLE SEraen 124620106 R evensed, from f 1 owi ng
out by the side surface screen 23 having the narrower screen scale spacing.
5[0047] A$ samscashehe tewisodiement-hrovioh dahdersxthouse: ablpes ti® Yuiide: the air

bubbl es of t gas generated fromthe bed an he_ air bubbl es separated
fromthe nic?%o%%@%%%%?%3§1gﬁﬁfé %@gﬁ’xﬁﬁgnagpgﬁﬁbﬁkg Eeparatilchii’screen 21

to a | ower end,obrtbreaynsbubbhecgohlechi omnargbesa22, Adhenkd, guide portion
25 is provide% g$ the inner surface of the reactor tank 20. The guide
portion 25 i s"Fotit T4 ohi g PriobPasi- 8 Body: et igrBetrdlangficameshape in

CrosS Secti onyi § g, v dSh A AECLION O Le Leact o bk, 20, Thlg, o1 1 usi on

body is shaped so that alower surtface
15 opposing surfaces are set with these opposing surfaces

symmetrically inclined so that a distance cor a space
between the opposing surfaces becomes smaller toward the
upper side and a pair of plate-shaped guiding members
222 that are joined to upper ends of these collecting
20 members 221 at a perpendicular angle to the liquid level.
{0041] Further, as shown in Fig. 9, it is preferable to
provide plate-shaped rectification members 223a, 223b
and 223c by which the ascending flow of the fluid meanders
on either one of the opposing surfaceé of the guiding
25 member 222. Therectificationmembers 223a, 223band 223¢
are set with each rectification member inclined at a
predetermined angle with respect to a vertical direction
so that the ascending flow of the fluid can meander. By
such setting of the rectification members 223a ~ 223c,

30 a path of the ascending flow of the fluid between the



15 can guide the air bubbles riding the ascending flow to the | ower end of
the air bubble collection nenber 22 and _al so an upper surface 252 can gui de
t he si nking nlcroorganlsn1agg|onerates~§o t he bottom 200 of the reactor
tank 20. 20[0048] Additionally, as same as the enbodinment 1, the air bubble
separation screen 26 as the bypassi ng nenber, by which the air bubbl es t hat
flow out fromthe air bubble separation screen 21 (froman area between the
air bubble separation screens 21) and a flow of the m croorgani sm 25

aggl oner at es L{lﬂd’\ff}{&%&!&%&' bpbu@@J,&%eérﬁQ@%%@Chetd ﬁyeﬁgg gég 2 1%;9' al

direction of the reactor tank 20, is provided in the m e guide
portion 25. Tihe = lredoubblles gelparkamk@nE$cﬁmm 26 isi fosaecbfitoma slit or

lattice (or grid) screen such as .a plate-s wedge wire screen. 30
Al t hough an e dgﬂrfg% G e Bl F atiomtiaghed by

the contact between the microorganism agglomerates to
5 which the air bubbles are attached and the rectification
members ZZ3a ~ 223c (also the contact between the
micreoorganism agglomerates to which the air bubbles are
attached and the guiding members 222).
[0042] The side surface screen 23 separates the liguid
10 phase containing the microorganism agglomerates of an
upper layer of the reactor tank 20 into the microorganism
agglomerates and the treated water. The side surface
screen 23 1s formed froma slit or lattice (or grid) screen
such as a plate~shaped wedge wire screen. As same as the
15  embodiment 1, a screen scale spacing of this side surface
screen 23 is sel so as to be smaller than the average
particle size of the microorganism agglomerate to render
thesidesurfacescreen23:&H:forsolid—liquidseparation
of the microorganism agglomerates and the treated water.
20  The center screens 24 are arranged at both side surface
sides around an upper end of the reactor tank 20 which
face the gulding members 222 of the air bubble collection
member Z22. The treated water separation chambers 27 to
introduce therein the treated water through the side
25 surface screens 23 are provided outside the both side
surfaces. The outflow pipe 171 to discharge the treated
water cut of the waste water treatment device is connected
to one treated water separation chamber 27. The
circulation pipe 172, which communicates with the pH

30 control tank 18 (the pH control liquid or solution and



screen 26 is substantially sane as that of the air bubble separation screen
21, a width of the air bubble separation screen 26 is set to be |arger than
a nini mum di stance between the two air 2Bubbl e separation screens 21. The 5
air bubbl e separation screen 26 is set horizontally with respect to the
liquid level. A screen scale spacing of the air bubble separation screen 26
can be set to the sane screen scale spacing as the air bubble separation
screen 11 of the enbodinent 1. 10[0049] In addition, as shown in a waste
wat er treat i wait r.eat i n 2B .in Fig. 4,

i nst ead of ?ﬁ“g{eag;%\{‘ggg'g%@g&egnal\ﬁ%ﬁﬁntegglr%egﬁ%%,ew[f %{%Jﬁg)éf gPa‘le)}lned?o provi de
ai r bubbl e separ atditonrserieenss 21f@r arek 24hind o be rreadt ohet ankat20.

15[ 0050] The au{ bubbl e sigg%%éian screensw%ia_ang 21b are fornmed froma
slit or |atti'¢eCor-Hrid)" n SucHHEL Sedge W st een thbed has a
substanti al | yy-5a® 78 anda shsiantial |y sane shape as those of the air
bubbl e separation screen 21. The air bubble separation screen 20 2la is set
with the air Bibblle Separatien sereen 24as¢metrined bbe aapr ddetleres ned angl e
W th respect ri.zontal direction-at a predeterm ned di stance fromthe
bot t om 200 ofj“lt T@t{%eagf%:rrtot%aﬁ%?ni@% ﬁgeqlé)ln}{‘rbﬁbebﬁ et%e"‘bnjléjr i@he stteen 21b is
set between ttheétdiars bubbier 25nsgpanatdroncser @62k sartdt hesake bubbl e
separation scneegﬁé%g_mﬁtg_the“air bubbl e separation screen 21b inclined at
a predeterm red 9 ¥ Oan AT N &T G didecti o pposit e-hat ame
inclination gjrec¢id fs ' e, I at i T g ihce the
ascendi ng fl ow of gﬁgw%6m$?gggbﬁggﬁggkstﬁsﬂgﬁghtg£}??588%¥§%ﬁ% %%? bubbl e
separati b at2z@chesbrestgc2larandl21ide vhehaihe bubbles are=easidy

separated fromthe m croorgani sma nerates to which the air bubbles are
attached by ?ﬁéttggﬁt’a% S’Bé‘%mjene%']“?hgl%nfa r’oﬂipg'j}ﬁ Eheﬁbaltc?ﬁfg? dEHnd the air
bubbl e separ atiiconiseteegsn2ia, a@dboaneh2ds dd wihs thenef @12 hossidl e to

suppress a novenent of flow of the m croorgani smaggl onerates that have
hi gh acti vit {I&r 6@ SORE bEPEGR 200t AP Weeskorot dneap between

the air bubble collection members 22, continue receiving

15  dimpact or shock by a strong gas flow from a lower side,
then the attached gas is separated. The separated gas
is released into the atmosphere from the liquid level.
On the other hand, the microorganism agglomerates having
no air bubbles by the release of the air bubbles go down

20  outside the air bubble collection member 22 by their own
weight, and sink on the bed staying around the around
the bottom 200 of the reactor tank 20.

(0044} Furthermore, as shown in Fig. 10{a), an
aggregation (or a group) C of the microorganism

25 agglomerates that remains around the liguid level close
tothe center screen 24 without sinking, among the floating
microorgani&nagglomerates,isregularlyremovedthrough
a sludge drawing pipe 28 by a valve operation. The sludge
drawing pipe 28 is connected to a side surface of the

30 reactor tank 20 which does not face the center screen



[ 0051] According to the waste water treatnment device 2A, 10 in addition to
the effect of the waste water treatnent device 1, the path of the ascending
flow of the fluid between the guiding'ﬁénbers 222 becones | onger, thereby
pronoting the separation of the air bubbles fromthe floating m croorgani sm
aggl onerates. Further, 15 according to the waste water treatnment device 25,
in addition to the effect of the waste water treatnent device 2A it is
possible to |l engthen a staying tinme of the m croorgani sm aggl oner at es

having the high agti yity.around & he, hottom, 20008, Lh GLon ot gnk 20.
Hence, the 20 nicroorga%?sn1agglonerates hav%n eté@é%fgiﬁgg%?gﬁtgecan be
kept at a hi gleicencenthatedhiagdundglhet ot trom 20601 1[d0PbE2k e[ Epbadunent 3]

In a waste water .t.reat ent device ste water treatnent equipnent) 3 of
t he presentmgﬁﬁ%&ﬁﬁ%ﬂfﬂ§ﬁ3' Fﬁ“FP%&gg?w%S i‘Hs 8 &”oﬁ“tﬁégsiag(gbrface
screen 23 and:Hdes Genferdses £ J%p@fzsﬁ he: @mboghh neftine & sebi dsthqui d

separation screen 31 Is provided, then a treated water separation chanber
32 is fornaed e ke idegssop it ahk POacEREeptn)t ot t hEseesolndtkhqupd

separation scree ingd,.treat ed.wat er, 3 ration chanber -
confi guration E%Q?ﬁékgngé“ﬁgﬁégL%% %5’-8t§§g?ﬁ§%9 gvice %OPgétR% same as
that of the wastlewat.er Abreat mentapdeni dev2Be, Hewel 1arnaivh bbb engeparation
screen 21c i s, added arﬁgn t he bottom 200 of the reactor tank 20. 5[00531

The treated W'er-SBBRIAEFON: éndnber (32 qtaedds fAgd ity can be used.

[0045] The center screen 24 is formed from a silit or
10 lattice {or grid) screen such as a plate-shaped wedge
wire screen. A size of the center screen 24 is nearly
same as that of the side surface screen 23. As seen in
Fig. 3, the center screen 24 is secured to an inner surface
of the reactor tank 20 so that an upper end of the center
15  screen 24 is positioned to be higher than upper ends of
the air bubble collection member 22 and the side surface
screen 23 and also higher than the liguid level inside
the reactor tank 20 and further the center screen 24 is
arranged substantially parallel to these air bubble
20 collection member 22 and side surface screen 23.
[0046] Since a main aim of the center screen 24 is to
separate the air bubbles speedily or immediately from
the microorganism agglomerates to which the air bubbles
are attached and further there is no intention of
25 completely preventing the outflow of the microorganism
agglomerates, as same as the embodiment 1, a screen scale
spacing of the center screen 24 is set to a wider size
than that of the side surface screen 23. For instance,
the screen scale spacing of the center screen 24 is set

300 to0.7mm~ 1.0mm. Here, the micrcorganismagglomerates



by dividing an upper end (an area around an upper end) of the reactor tank
20 by the solid-liquid separation screen 31. The solid-liquid separation
screen 31 has a center screen part 3%t12@nd a side surface screen part 10
312. The center screen part 311 is formed froma slit or lattice (or grid)
screen such as a pl ate-shaped wedge wire screen, and is arranged parall el
to the guiding nmenber 222 of the air bubble collection nmenber 22. The side
surface screen part 312 is forned froma slit or lattice 15 (or grid)

screen such | at e- shaped dge wire screen. The si.de surface screen
part 312 is zg@%rgﬁs?djﬁxfgﬁbFﬁgngcﬁ?e?ﬁ%z (%F§FC§@ﬁe8ﬁ_€§ﬁtc@?1;Ténd an
i nner surface@kehhelreactior dratke 2@ aMri-eh. Faeesnkheugub @ding. nameer 222 of
the air bubble collection nenber 22 so that the 20 side surface screen part

312 inclines supwacel yoie6m EdehpiRalr Shef A& relet'he réaet Gicaldnk 20 to the
| ower end ofq%g%iggnter screen part 311. As sane as the side surface screen
13 according to the enbodi nent 1, a screen. scal e spacing of the
solid-liquidi[seganation:ses eentBd ¢18HS€im&bt SO, d% bodbe saald emithan the
average particle size of the m.croorgani smagglonerate to render the

sol i d-1i qui d "Sefsrafi bAeset e B¢ 5 tOF drh & ¢19 3-8 fed Sepdicdt i'6% of the

m croor gani sm.a0g! 9eIAL es and; the sreated hater -+ fFutliheto & diisghar ge

trough 33 as shown in Fig. 11 could 30 be provided, instead of the outflow
pi pe 171, at zaglouesicdes 80thefaonerwn tdhe diyaat e wataregepdr dti on

hambers 32 which di sch the t d t of th t t
Croatment dedi CENeTHE o Sohdro8 £ BUGR 3 7 ecer Eer tHMt T bdted b er t hat

over f | owsy t hgur@achortt ank 20 sf penvbdan appele endeedger203-afs tthe react or
tank 20, and flows or delivers it to the outside of the waste water

treat ment devieé€ter Banol$Owi Agier aeiidiet YobyighavPt ¥S f1OMrES gorttarieous or
free flow). Me)¥A i scharg 3h A ALELow piy system
ﬁ%ﬁﬁ%@%h%%ﬁﬁiéﬂ% 98 QW 2%%? an, QULELow pI;RG ,

can be preve rom 10 cl ogged. ~ [ 005 he air bubbl e separation
screens 2la -“n2kcwardehsdt.racthonhe faithebubblog ogepanat i2Z6n s€héens 2l1la - 21c

inclined at different Les .f h_other f t he bottom 20Q .of th
eactor 1 ank 36 COCC AL ‘CHG AScONdPRg 18 H1oW 6f PHeL Ardduted Vater to be

treat ed meanders qul.805bh-Accordime 40 +hei mbave: wasieeamier: tgheatirent
device 3, in addition to the effect of the waste water treatnent devices 2A

and 2B, sincéhehéovasiechateb et et 1de¢Pede3thas THePebrt4 giifation in
which the 20 tigatad pRLer ;32pacat b3 cAATRAN LS chet Anfkanged at an outer
peri phery around the per end of the reactor tank, a conpact waste water
treat nent dewviicecoangzbésachipgvederBueshep, tdeneetthe @il lbdblllhe separation
screen i s added %round &hg bottom 200 of the reactor tank 20, the staying
reaclor tank 20.
20 [0048) Additionally, as same as the embodiment 1, the
air bubble separation screen 26 as the bypassing member,
by which the air bubbles that flow out from the air bubble
separation screen 21 (from an area between the air bubble
separation screens 21) and a flow of the microorganism
25 agglomerates to which the air bubbles are attached bypass
in a radial direction of the reactor tank 20, is provided
in the middle of the guide portion 25. The air bubble
separation screen 26 is formed from a slit or lattice

{or grid) screen such as a plate-shaped wedge wire screen.

30 Although an overall length of the air bubble separation



25 tinme of the activated m croorgani sm aggl onmerates can be | engthened nore

than the waste water treatnent devices 2A and 2B of the enbodinent 2. As a

consequence, the m croorgani smaggl omefates having the high activity can be
kept at a higher concentration around the bottom 200. 30[0056] [ Enbodi nent

4 -31 - In a waste water treatnent device (waste water treatnent

equi pnent) 4 of the present enbodi nent shown in Fig. 6, a width, positioned
bel ow the | ower end of the air bubble collection nenber 22, of the reactor

tank 40 is s )...5 .er_(narr t.ha W dt h, positi,gned above
the | ower eng&gkgphéggffggh%gﬁgﬁégpﬁgg%%%%a%égggkw%gaggfg%ﬁén%%g%%or t ank
40. A boundarypsirde isturface=403, betwden cahtWppearr- shdel s uehace 4Qh and a

| ower side surface ?02,of this reactor tank 40 is an inclined surface. Wth
this 10 struSCarel the *Guicdé p6r Proradgedt HRE énBodiliert B3 @i de renoved

in the react g t,apk 4nQ cuBXGePtLEOb1LNESErLCIULesOf LS, T €aghr tank 40,
a configuration of the waste water treatnent device 4 Is the sane as that

of the waSt e awatenbi Feastarentatdevi cer8eof? ¢ He erbduimentni3allp WiG067] W dt hs
of the air b%gglgc%eggrqéiqn SCreens %; aRd 2la - 21c are set according to
a shape of th& FESCtor tank 4 b & i r oibhf&" sepat atitH St édns 21 are
arranged bet waenathephoundacypsi-de isur kaces 403 that thacett he aine bubbl e
separation screens 21 in the reactor tank 40. The 20 air bubbl e separation
screens 2la £2P%cSaFechr fahgedSbetweent Hé'd ot 81 es gePades 1402 t hat

face the air ;bubhle;separation seneens2ia - 21c. [0058] According to the
above waste water treatnent device 4, in addition to the effect of the

wast e watler 2850tPéat hrertdddenicces a2Aslandn 2B of whhee endiodi neeta t2entthe
configuratio te water treatnent device 4 be sinplified as

. ﬁegf thg gﬁﬁ =W L reatm 1 pment 2%9 F' 4 ;
conpared wit KSVHEE OFEThe Waste Watert? edt Aeht™devi ¢ 3 7bf ‘the ‘enbodi nent
3. Further, asssbewnoknchegait2pupbneesthe widbh, speskthi ored jheliow t he
| oner 30 end of the air bubble collection nenber 22, of the reactor -32-

preferable to provide air bubble separation screens 2la
and 21b in the reactor tank 20.

15 [C050] The air bubble separation screens 21a and 21b are
formed from a slit or lattice (or grid) screen such as
a wedge wire screen that has a substantially same size
and a substantially same shape as those of the air bubble
separation screen 21. The air bubble separation screen

20 Zla 1is set with the air bubble separation screen 2la
inclined at a predetermined angle with respect to a
horizontal direction at a predetermined distance from
the bottom 200 of the reactor tank 20. The alr bubble
separation screen 2lb is set between the air bubble

25 separation screen 21 and the air bubble separation screen
2la with the air bubble separation screen 21b inclined
at a predetermined angle in an inclination dirxection
opposite to an inclination direction of the air bubble

separation screen 2la. Since the ascending flow of the

30 fluidmeandersbysuchsettingof theairbubble separation



tank 40 is setto be smaller (narrower) than the wi dth, positioned above the
| ower end of the air bubble collection nmenber 22, of the reactor tank 40,
the air bubbles riding the ascendi ng waber flow froma bottom 400 can be
directly guided to a |lower end of the collecting nenber 221 of the air
bubbl e col | ecti on nenber 22. Moreover, the sinking m croorganism

aggl onerates can be guided to the bed 19 staying around the bottom 400 by
goi ng down al ong the boundary side surface 403. 10[0059] In addition, in

the present emhodinent, Ay %QBWWJRQd rgbugbﬂggkﬁﬁiégg H%%%%aé&%T%t s

preferable that the air bubble separation screens the air

bubbl e coIIedhm@nuhﬁﬂmmcﬁﬁbnyubﬂdma&gﬁﬂaﬁdnaﬁngjﬁﬂﬂhﬂfﬁﬂ(ﬁhécmeﬁn 31 be

j oi ned togeth one unit then #ﬂf set freelé%ln the reactor tank 40 as
At

a det achabl e Eﬁﬁﬁs‘IGﬁﬁb] S SHAPp AT IHGE T ridie 42, a

supporting fixaticn Reritsn0fg43oa8da 8- Bangi Pge-att,ashABnkE %aﬁm&yppor“ ng
frame 42 |s a pair of frame menbers that support the air bubble separation

screens 21 afd¢rZEas Z22Fe, Ztlfye 226l &lr- bibblie tberefvirenpwembérlc22cand t he
solid-1iquidgseparatian reen.31.. Tl e.s rtln fixation portion 43 is a
%%g Al 91 %Qfe%%nt of, YpPan et g ‘frangea%zsp

pai r of f|X|ng {at support 't e suppor "and fix it to

an upper enda@@g©n@hamb@ react bhvtankgA0aasi v hey detachabl e Wi itonfhe
hangi ng attaggge 25 44 is a palr of hanglng menbers that hang or lift the
supporting fi i°dn LH6r tie6h TR, TPOF6H° By provi ding the detachable unit 41

in the reactqpotank AQeolliihs Lppéﬁéwa%ﬂeow&té} t%taﬁr&%ﬂl %&;Léé A om an

upper side of the reactor tank 40 by hitching a chain 30 hook of ‘a hoisting
machi ne 1© t he hddgtagrateatheenf fd4c ®£33msWﬁﬂﬁE(NHquruyqnnmaﬁt

mai nt enance. Ehh%ef ciI tateﬁhca X%ng %%; of, ma tena he air bubbl e
separation screens 21 an& YTa 5& t He gﬂﬁ'ﬁﬁbgq' dﬁlﬁéﬁber
and the sol|dekwqumdtsepﬁlﬁdim@1mama%ﬂk 3%2 pecomes longcr, thereby
promoting the separation of the air bubbles from the
floating microorganism agglomerates. Further,
15 according to the waste water treatment device 2B, in
addition to the effect of the waste water treatment device
28, it is possible to lengthen a staying time of the
microorganism agglomerates having the high activity
around the bottom 200 of the reactor tank 20. Hence, the
20 microorganism agglomerates having the high activity can
be kept at a high concentration around the bottom 200.
00527 [Embodiment 3]
In a waste water treatment device (waste water treatment
equipment) 3 of the present embodiment shown in Fig. 5,
25 instead of the side surface screen 23 and the center screen
24 of the embodiment 2, a solid-liquid separation screen
31 is provided, then a treated water separation chamber
32 is formed in the reactor tank 20. Except for these
solid-liquid separation screen 31 and treated water

30 separation chamber 32, a configuration of the waste water



5[ 0062] [Enbodinent 5] In a waste water treatnent device (waste water
treatnent equi pnent) 5 of the present enbodi nent shown in Fig. 8, a
plurality of supply pipes, each of whigh .branches off fromthe supply pipe
101 of the water to be treated, are 10 connected to side surfaces of the
reactor tanks 10, 20 and 40 of the enbodinents 1 - 4 so as to fit a setting
state of the air bubble separation screen in the reactor tanks 10, 20 and
40. [0063] In the enbodi ment shown in the drawi ng, supply 15 pipes 10la -
101c branch off fromthe supply pipe 101. The supply pipe 10la is connected
to the bottom'sf e r €aktor %éﬁk%hma%aén‘ﬂh%.of%s%»afﬁfbw “oiiser 101b i s

connected so 8% ti@che alhg 40 supphy the pater topbectreated tg an area
bet ween t he Iomé%teair bubgle separa?ibnascréen 20 2%a aﬁé tﬁgggir bubbl e

separati on scregens 21b exisstdengaaboved the laitrt dwBblCec § elpas atdeon:screen 21a
in the react or &ag%s 10, 20 and 40. The supply pipe 101c is connected so as

to be able toa§UppIy the water to be treated to an area between the air

bubbl e separ abioan |screens calk 428 @ndstperai L chuhbl® separ atdon s&f eens 21c
exi sting above the air bubble separation screen 21b. [0064] According to

the above was$tre MWt €rNEr 8at HBRET deVil c6215, 2 i¢a & Possidl eyt f emm)f | ows of
the fluid al%Qgt%%er@%%t%%bQ%éﬁsggagﬁgk§%-%Egﬁ%aﬁi %F-S%%%ﬁ%ﬁgﬂﬂg the 30

bottomin the reactor tanks hesion o --"aggregation
of the bact ersicaceh alm ciloorgdnidstiaggldorepatetdningsnreant he @s Dbubbl e

separation scregns 21a - 21c LS,E us suppressed, and also the air bubble
separation sEFBERS STACE2 P8 “4r & Br@@gn?e&iﬁﬁoﬁﬁﬁéﬁﬁﬁ AB§Ged Riitth 5 the
mi croor gami somaggl onerateser Qrdde jothershand, sinee them.croorgani sm
aggl onerates to which the air bubbles of the gas generated fromthe
m cr oor gani sf‘abyl bhet ates gare) attaehed\yo! gp ord aslcenthdred heder ti cal
Chac oD e SR Y e A L e seB AN AerepaEl D 21
222 ol the air bubble collection member 22. The side
surface screen part 312 is formed from a slit or lattice
15 (or grid) screen such as a plate-shaped wedge wire screen.
The side surface screen part 312 is secured to a lower
end of the center screen part 311 and an inner surface
of the reactor tank 20 which faces the guliding member
222 of the air bubble collection member 22 so that the
20 side surface screen part 312 inclines upwardly from the
inner surface of the reactor tank 20 te the lower end
of the center screenpart 311. As same as the side surface
screen 13 according to the embodiment 1, a screen scale
spacing of the solid-liquid separation screen 31 is set
25 so0 as to be smaller than the average particle size of
the microcrganism agglomerate to render the solid-liquid
separation screen 31 fit for solid-liquid separation of
the microorganism agglomerates and the treated water.

Further, a discharge trough 33 as shown in Fig. 11 could

30 beprovided, insteadof the cutflowpipe 171, at anoutside



[ 0065] [ Enbodinment 6] (Summary) In a waste water treatnent device (waste
wat er treatnment 15 equi pnent) V of the present enbodi nent shown in Fig. 13,
the gas collected by an air bubble col Bection nenber 72 is fed to the side
surface screen 23 in a reactor tank 70 all the time, thereby nmaintaining a
solid-liquid separation function of the side surface screen 23. 20[ 0066]
(Configuration of Device) The reactor tank 70 is forned into a
substanti.ally rectangul ar parall el epi ped shape having different w dths. The
water to be treated is introduced into the reactor tank 70 froma bottom
700, and aftét® PRE Wat'di® F6eBéctreat el I8 45 broughe PRes ééntlacthwith t he
mi cr oor gani smaggl ONRIALSS. he el %\raé&h%é reatgg |5, discharged as the
treated water from an upper portion of the reactor tank 70. As sane as the
react or tank 2Gadccordidryite .t hehenmbiogiimenie 2,rciuhg: Wat eecedvbe thieated i s
supplied, by 30 the, pu P1, to the reactor tank 70 through the supply -
35pP pi pe 1%1Lrtel?§teq E"’ac@&fm]at&aetd Qtvéirzighod”(/\%rub@nd“bao?tﬁ’bn ‘Hf%gt“f'u(i f‘é%t or tank
70. [006%] Lengipbudi aah sigde surfaces,. akownd t hanhobtom 79041 0fst he
reactor tank 70 have a | ower-side--tapered shape 5 so that the

m cr oor gani srtagyl ener atidstgdtepubaddacdurliBates bt weherbote oma00 and
efficiency of C ct: het the wat, r.eat nd the
nicroorganisﬁ*%gg(%ggigkéggﬁéwﬁ%@?éggg";Lgéﬁépégﬁ?%gsfégcﬂgr tank 10 of the
enbodi ment 1.{sfurtthercous wrdf heoff lower tal Epnphheieg the discharge

trough 33, an outflow pipe system can be prevented from
10  being clogged.

[0054] The air bubble separation screens 2la ~ 21lc are

set with the air bubble separaltion screens 2la ~ 21c¢

inclined at different angles from each other from the

bottom 200 of the reactor tank 20 so that the ascending

i

15 flow of the introduced water to bhe treated nmeanders.
{0055] According to the above waste water treatment
device 3, in addition to the effect of the waste water
treatment devices ZA and ZB, since the waste water
treatment device 3 has the configuration in which the

20 treated water separation chamber is not arranged at an
outer periphery around the upper end of the reactor tank,
a compact waste water fLreatment device can be achieved.
urther, since the air bubble separation screen is added
around the bottom 200 of the reactor tank 20, the staying

25 time of the activated microorganism agglomerates can be
lengthened more than the waste walter treatment devices
2A and 2B of the embodiment 2. As a consequence, the
microorganism agglomerates having the high activity can
be kept at a higher concentration arcund the bottom 200.

30 [0056] [Embodiment 4]



10 the bed 19 stays,

of the reactor tank 70 is set to be smaller (narrower)

than that of upper half of the reactor tank 70. An inner surface of a
boundary side surface section 703 between an upper side surface section 701

and a | ower side surface section 702,

of one of the 15 | ongitudinal

si de

surfaces of this reactor tank 70, is an inclined surface. The reactor tank
70 is configured to efficiently collect the sinking m croorgani sm

aggl onerates into the bed 19 by enploying this inclined surface.
Al r bubbl e separation screens 2la - 2le, a gU|d|n menber 71, an air

20[ 0068]

bubbl e

col | ection MERbRIPCalAt&" gui i e e AT <73 ( ﬁﬁéLBﬂBVﬁﬁé&r@ﬁtﬁﬁéﬂfeactor

tank 70 to Thbuasahaps ofoi Ned caclon ! 8nkodOnahR080), s sane, as, the

enbodi nents 3 - the air bubbl'e 25 separation screens 2la - 21e are set

with the alrabubb¢@,$Epanatrmmibeieenﬁm21awer2a@dmﬁbLhﬁeﬂla&nﬂﬂﬂkerent

angl es from each o
t he ascendlnﬁ I8ﬁ

of "'t fie™ " tF et d Gt

her fro bot .om 700 of t he react.or. tan 70 so that
3 ?9 /%d % e Yeact or

tank 70 ﬂBanQ@r§maP§e§qe@rk@w%Q‘tbﬁaﬂ&ﬁﬂhﬁﬁﬁhtb@s@tﬁobé@hﬂﬁm&@&&kﬁt|On
screens 2la - 21c - 36 -

10

15

20

25

30

lower end of the air bubble collection member 22, of the
reactor tank 40. A boundary side surface 403 between an
upper side surface 401 and a lower side surface 402 of
this reactor tank 40 is an inclined surface. With this
structure, the guide portion 25 of the embodiment 3 can
be removedinthereactortank40. Except forthestructure
of this reactor tank 40, a configuration of the waste
water treatment device 4 is the same as that of the waste
water treatment device 3 of the embodiment 3.

[0057] Widths of the ailr bubble separation scresns 21
and 2la ~ 21c are set according to a shape of the reactor
tank40. ThealrbubbleseparationscreensZlarearranged
between the boundary side surfaces 403 that face the air
bubble separation screens 21 in the reactor tank 40. The
alr bubble separation screens 2la ~ Zlc are arranged

between the lower side surfaces 402 that face the air
bubble separation screens 2la ~ 21c.

[0058] According to the above waste water treatment

device 4, in addition to the effect of the waste water
treatment devices Z2A and 2B of the embodiment 2, the

configuration of the waste water tLreatment device 4 can
be simplified as compared with that of the waste water
treatment device 3 of the embodiment 2. Further, as shown
in Fig. 12, since the width, positioned below the lower

end of the air bubble collection member 22, of the reactor



are arranged in the lower half of the reactor tank 70 with the air bubble
separation screens 2la - 21c inclined at different angles. The air bubble
separation screens 21d and 21.e are arBanged at substantially sane height 5
positions as the boundary side surface section 703 of the reactor tank 70
with the air bubble separation screens 21d and 21le inclined at different
angl es. [0070] The guiding nenber 71 guides the ascending flowin the
reactor tank 70 to the air bubble collection nmenber 10 72 that is | ocated

above the guidi mber 71. The guiding nmenber 71 is formed into a
plate-shapg Faf%gqgu?ﬁiﬁﬁtHéhﬁ%?%?fq#§ISéPaFﬁOWﬁé)rE%%Po?h?dﬁkdb@rso t hat

upper and | owRlsiend ReJihons At 1the o dibrg Henber, 1 arg, separat,e from
both i nner surfaces of the reactor tank 70 and further 15 both surfaces of

t he gui di ng werber 72, arle taprangedoatt san ks dBst@nt izald yupeit pendic¢uta@ar angl e
to the innert%%rface f_the bouggary:side

/ € f tion 703. [0071] The
air bubbl e col et R MeHbEr 72 %VNé%?%dg%g§é$$38§§%?%2eé%b%?%&%ﬁ by the

air bubble sepdratd an screens 202LF tlecihe aidy hbhlea: coll ection
menber 72 is formed froma pl ate-shaped nenber that has an inverted V-shape
the air bubble colliection member 22. Moreover, the
sinking microorganism agglomerates can be guided to the
bed 19 staying around the bottom 400 by going down along
the boundary side surface 403.

10 [0C59] In addition, in the present embodiment, as shown
in Fig. 7 indicating a unit 41, it is preferable that
the air bubble separation screens 21 and 21la ~ 21c, the
air bubble collection member 22 and the solid-liquid
separation screen 31 be joined together as one unit then

15 be set freely in the reactor tank 40 as a detachable unit.
[CO60] Theunit 41 has a supporting frame 42, a supporting
fixation portion 43 and a hanging attachment 44. The
supporting frame 42 is a pair of frame members that support
the air bubble separation screens 21 and 2la ~ 21lc, the

20 ailr bubble collection member 22 and the solid-liquid
separation screen 31. The supporting fixation portion
43 is a pair of fixing members that support the supporting
frame 42 and fix it to an upper end edge of the reactor
tank 40 as the detachable unit. The hanging attachment

25 44 is a pair of hanging members that hang or lift the
supporting fixation portion 43.
t0061] Byproviding the detachable unit 41 in the reactor
tank 40, it is possible to 1lift out the unit 41 from an
upper side of the reactor tank 40 by hitching a chain

30 hook of a hoisting machine to the hanging attachment 44



in cross section. As can be seen in Fig. 14 (a) , a length, in a depth
direction, of the air bubble collection nenber 72 is set so as to fit a

|l ength of a lateral width of 25 the sidég surface screen 23. As shown in
Fig. 13, a lower end of a narrow width plate portion 721 of the air bubble
collection nmenber 72 is firmy stuck onto an inner surface of a side
surface section 704 which faces the upper side surface section 701 of the
reactor tank 70. On the other 30 hand, a | ower surface of a wide width

pl ate portion 722 of the air_bubble collection _nenber 72 is arranged

subst anti al | Y54t 19761V 1 (he fﬁgérfalﬂfﬁ%@of t'he SqdiPdind Hidiser 71, Al so,

a |over end ofarthieny dacwh dich iphat-e Rer tkamn 23 4 EtllQ}gféEt&’;(%ﬁ'@Qa@lorlleaSt at a
I N

| ower position than'thergﬁger end portion of the gui g menber 71.

Furt her, an &fgicdrs obsthcuél fonZ hkenteére Farisifigraredlonct henlroweresur f ace
around the | r f .t M.de w dth plate portion 722 along a
Iongitudinaleﬁff%% ?%%35¥H$ﬁ%hﬁ6&gfp§ﬁ %ﬁﬂgﬁjntﬁﬁf%ﬁ%éghﬁdth pl ate portion
722. By 18 prioMiediing [Ehbsdahsheueti on nenber 74, the flow of the

m croorgani sm aggl onerates collides with the obstruction nenber 74, and a
gas separati ot 8ff4TieHEy ofr bhe e FReHF Gorganiveémt&gyh bRErtat s Ien ner eased.

[0072] In ad@ifi:QfherR 9850 Pl Bk (3 JQnif @8HI0G Hche %ﬁo%%P%aﬂb@n gas to a

bubbling pipe 76 is connected to a top portion of the air bubble collection
menber 72. Theprbulbliity f peuely iameai radihf blsvhychembeiches rihse or

o ean 1o 198 AL RCRGFT A0 B LD INS, RePRLALLON g ol oot o0
10 connected to side surfaces of the reactor tanks 10, 20
and 40 of the embodiments 1 ~ 4 so as to fit a setting
state of the air bubble separation screen in the reactor
tanks 10, 20 and 40.
[0063] In the embodiment shown in the drawing, supply
15  pipes 10la ~ 10lc branch off from the supply pipe 101.
The supply pipe 10la is connected to the bottom of the
reactor tanks 10, 20 and 40. The supply pipe 10lb is
connected so as tobe able tosupply the water to be treated
to an area between the lowest air bubble separation screen
20 2la and the air bubble separation screens 21b existing
above the air bubble separation screen 2la in the reactor
tanks 10, 20 and 40. The supply pipe 101c is connected
s0 as to be able to supply the water to be treated to
an area pbetween the ailr bubble separation screens 21b
25 and the air bubble separation screens 21c¢ existing above
the air bubble separation screen 21b.
[0064] According to the above waste waler treatment
device 5, it is possible to form flows of the fluid along
the air bubble separation screens 2la ~ 21lc around the

30 bottom in the reactor tanks 10, 20 and 40. Adhesion or



20 72 to the side surface screen 23 that is set around an upper end of the
side surface section 704 of the reactor tank 70. [0073] As shown in Fig. 19
(b) , the bubbling pipe 76 is set in a3dpace between the side surface
section 704 |located 25 at a | ower position than a | ower end portion of the
side surface screen 23 and the air bubble collection nenber 72. As seen in
Fig. 19 (a) , the bubbling pipe 76 is set horizontally along a | ower edge
of the side surface screen 23. Further, as can be seen in Fig. 19 (a) , the

bubbl i 30 pi 76 is fo d.froma tupul ar body 760 whose both ends are
croseh?gand %#ﬁ%ﬁ%ﬂ%ﬁ%ﬁ%ﬁgEFPﬁﬁ%%ﬁV%% @guféfmﬂéﬁqﬁ%W?Eﬁ%@F?ﬁ%tgeparation

gas are formed-ialianga drengitudingl didection of dbhe.dubupg bogy.760. An
angle of the diffusion hole 761 fornmed i'n the bubbling pipe 5 76 could be

set so as to Ie tablce stprresdetheasdpalari bhegasr tiolltthke sides satface screen
23 side unif 0 enl r he di ffusi.on hole 761, For .instance, as
%&%k%ﬁV!Z%%p yl%i%%? re%%nt.ng%om_Bemn Ll%%qegr%lk%

shown in Fig , a plura T the usi on hoFes rmed at

the tubul ar hodym760catgahessamglanglepesi t ansclO:0f - subst anthad |y 45
degree in a sIanth%‘direction to the side surface screen 23 side. [0074]

It an overal I"N%eRigthO6F 9PR SBubB i 1§ b pes 76° i"d: islibstgnt + al'PyPlsb@e as the
length of thed aherals wedthaetatheonicde aULEB68SEE 8RN AR oldie, side surface

screen
are attached go up or ascend in the vertical direction

and collide with the air bubble separation screens 2la
10 ~ 21lc, the air bubbles can be separated from the
microorganism agglomerates.
[CO65]  [Embodiment &)
(Summary)
In awaste water treatment device (waste water treatment
15 equipment) 7 of the present embodiment shown in Fig. 13,
the gas collected by an air bubble collection member 72
is fed to the side surface screen 23 in a reactor tank
70 all the time, thereby maintaining a scolid-liquid
separation function of the side surface screen 23.
20 [0C66] (Configuration of Device)
The reactor tank 70 is formed into a substantially
rectangular parallelepiped shape having different widths.
The water to be treated is introduced into the reactor
tank 70 froma bottom 700, and after the water to be treated
25 is brought into contact with the microorganism
agglomerates, the water to be treated is discharged as
the treated water from an upper portion of the reactor
tank 70. As same as the reactor tank 20 according to the
embodiment 2, the water to be treated i1s supplied, by

30 the pump P1l, to the reactor tank 70 through the supply



15 23 can be rinsed or cleaned evenly . As shown in Fig. 14(a) , also in a
case where a plurality of short pipes are arranged in series, the sane
effect can be obtained. Here, if setting of a height position of the
bubbling pipe 76 can be changed, a liquid level in the air bubble
col l ection 20 nenber 72 (a volume of a gas phase area 80) can be
arbitrarily controlled. [0075] Further, a gas feed pipe 77 for gas supply
to the air bubble collection nmenber 72 and the bubbling pipe 76 upon |
carrying out of intenance of the side surface 25 screen 23 is_connecte

to t%e gas pilpd’7 @h?gﬁéhl% ?/Oam/ee%%g of! l{‘ﬁ‘g?ﬁn@&g,pqr £ &detWhere the
air bubbl e cotdectdon-sewber. 72 is clogged with the sludge, a pressurized
gas is fed to the air bubble collection nenber 72 fromthe gas feed pipe 77
by an operat i di’of! t Aengditvelive L $hén s30 feke sl iguiwnd evelbatathéCai r bubbl e

col l ection mefper e7irés5fct%% =@l b9 RY LS Eﬁeﬂsfﬁ&i@aﬁ@%é .\.hgggi ng
matter is renoved. itionally, in a case ere € sludge adhérés to the
slit or lattize ilort grive)miscresn suchn asgd hensedges whaehsereea of the side
surface Scre%&éﬁ%ufJEE %%:%yﬁg%ggm700eﬂujefficiencyoftjmacontact
between the water to be treated and the microorganism
agglomerates is increased, same as the reactor tank 10
of the embodiment 1. Further, awidthof lower half, where
10 the bed 19 stays, of the reactor tank 70 is set to be
smaller {narrower) than that of upper half of the reactor
tank 70. An inner surface of a boundary side surface
section 703 between an upper side surface section 701
and a lower side surface section 702, of one of the
15 longitudinal side surfaces of this reactor tank 70, is
an inclined surface. The reactor tank 70 is configured
to efficiently collect the sinking microorganism
agglomerates into the bed 19 by emploving this inclined
surface.
20 (0068] Airbubble separation screens 2la~2le, aguiding
member 71, anairbubble collectionmenber 72 and a guiding
member 73 are provided in the reactor tank 70 to fit a
shape of the reactor tank 70.
[C069] As same as the embodiments 3 ~ 5, the alr bukble
25 separation screens Zla ~ 2le are set with the air bubble
separation screens 2la ~ 2le inclined at different angles
from each other from the bottom 700 of the reactor tank
70 so that the ascending flow of the water to be treated

introduced in the reactor tank 70 meanders. As seen in

3C  the drawing, the air bubble separation screens 2la ~ 2lc



5 gas is fed to the bubbling pipe 76 fromthe gas feed pipe 77 by the by
the operation of the valve V6, then a strong gas cl eaning can be possible.
A cleaning effect of the screen can théfefore be increased. Here, if air is
used as the pressurized gas, a dissolved oxygen concentration 10 in the
reactor tank 70 rises. Therefore, it is preferable to collect the gas
generated fromand in the reactor tank 70 without releasing it into the

at nosphere then to store or accunul ate the generation gas in a pressure

tank by a conpressar, and; reus étxowﬁi[ggﬁﬁi<£PQJ9¥i£QJ%% ber, 73, shown in

Fig. 13 is arnenber to guide the ascen g water flow in'the reac?or t ank
70 to the sidetsuthacel sonebne2B:pdie: gui dicng cmenbes ~731csifor s by an

i nclined platﬁrée%tion 131 and a ﬁﬁgéical ELE e section, 732. The inclined
plate sectior 7311 §756 af PahgRd fart P ;ep%?%TF%Wl?%)%ﬁF%ﬁﬁ%r surface
of the wide widf bl atie Rard 0 afR Ofat heraiva fubbl g, coleaqtd on, enber 72.
The vertical plate section 732 is arranged substantially parallel to the
surface of thesSitdensurfsaddesboaenla2y. 25]<0077]f Fam tshert ia glide frember 705
having a tri ul ar - i ross ,section i.s.di sposed._along an upper edge
of the side gﬂg?5§%C§€$2§Hk2§9g?%ﬁﬁgm§%agQﬂﬁ %%ggggg?Féﬁ”ﬁ%f%ﬁn¥he

react or tank 270 at:canr lepper-isindel ef: the rsirdavtsunffce screen 23. By this

gui de nmenber 7%3, 30_t he aggending fl ow between the side surface screen 23
© 40 - and thEWELi EAF PR S & 73298 aM e Bet §ti Yerrdwes o ke upper

si de surface iseehi 0Ra0by Qi o0 REL hARty:d ISLYI0L00; OISO Lo hol d

the m croorgani sm aggl onerates that overflow the reactor ta 0 fromthe

10 72thatislocatedabovetheguidingmember71. Theguiding
menber 71 is formedintoaplate~shape. Theguidingmember
71 is set in the reactor tank 70 so that upper and lower
end portions of the gulding member 71 are separate from
both inner surfaces of the reactor tank 70 and further
15  Dboth surfaces of the guiding member 71 are arranged at
a substantially perpendicular angle to the inner surface
of the boundary side surface section 703.
(00711 The air bubble collection member 72 collects the
air bubbles separatedby the airbubble separation screens
20 21la ~ 2le. The air bubble collection member 72 is formed
from a plate-shaped member that has an inverted V-shape
in cross section. As can be seen in Fig. 14{a), a length,
in a depth direction, of the air bubble collection member
72 is set so as to fit a length of a lateral width of
25 the side surface screen 23. As shown in Fig. 13, a lower
end of a narrow width plate portion 721 of the air bubble
collectionmember 72 is firmly stuck onto an inner surface
of & side surface section 704 which faces the upper side
surface section 701 of the reactor tank 70. On the other

30 hand, a lcower surface of a wide width plate portion 722



5 upper side surface section 701 is added around an upper end of the upper
side surface section 701 of the reactor, _tank 70. In the returning gutter
79, a punp P3 to return the nicroorgathn1aggIonerates held in the
returning gutter 79 to the reactor tank 70 is provided. A return 10 pipe
173 is connected to the punp P3. The return pipe 173 is connected to the
reactor tank 70 so as to be able to supply the m croorgani sm aggl oner at es
(also the treated water) to an area between the air bubble separation
screen 213 and the ai, hubblie senaralion seiasns 210 £xIstlng.d5 above the
air bubbl e separation screen 2l1a 1n the reactor tank 70. t hi s
connection, tshésticeriaerigarsm gyl omertat espevenfilfowiengf the geactiog tank 70
fromthe upper side.surface section 701 can _be returned to the reactor tank
70, and al so & "Fw ‘of tﬁgs?ru?dESWSngpﬁeofo%Q?rWBSSbWéd§5bé§éﬁﬁbn screen
21b can be feoredonThize bei pgsiabedtqf HAcibens Hf sSuppyLessidg: adhesi on or
aggregation of the bacteria of the m croorgani smagglonmerate origin in the
ai r bubble séparatihén “$Pegern 2l oand oot 9 eventdiniglitthe b dubbl e
separation s .25 b ej _ w.th the, m croorgani sm
agglonerates%&%iﬂ§§'wééna%g?g%Egbgg%gpﬁggﬁgfm?%%eFlﬁ?dl%rgﬁaggaéﬁjof t he
air bubbl e separ ddwven scrEens 22tanditecandw2idehy oFelaet i hge theiigonnect i on
of this return pipe 173 to e?e reactor tank 70, the same effect can be

obt ai ned. Th@l§ger8Pﬁ ﬁOBi# PPN % Spr-ovPdednien 41 varveov4ct oihe egul ati ng
- 41 - a retupi,Rg aNRURLe HOVENEryihb @iABLEHINGe PYSP: {8y Py OPOT tioni ng
punp) is used as the punp P3 to return the nicroorgani sm aggl onerates to
the reactdr PARK1IZONGt hERE PoSHoURsddt mapovi dd  t vl A, tHurt her, a

drawi ng 5 pi [ nected to the reactaor tank 70 to draw the sludge
from an areaﬁgféééégéﬁgggﬁﬁfg%éh é%ﬁ*”%?oﬁﬁédﬁéd“i ?L¥ﬁé)d?%RH$£f?ﬂ'pe 174 is
provi ded witheabwal Véd,Vantior negulkatiang tad ofr awimg iamunts ofm the: sl udge.

[ 0078] The suppl¥ i pes 10la - 101c of the water to be 10 treated are
connect ed to"thé PEQEPdﬁmtéﬁﬁl?@eFﬁtﬁﬁe1§aﬁ@¢ﬁ§ﬁﬁ§ﬂ-as the waste water

treatment deypgez5. If iddition, a gas pipe 75 for feeding the

15 separation gas to a bubbling pipe 76 is connected to a
top portion of the air bubble collection member 72. The
bubbling pipe 76 is an air diffusing member to rinse or
clean the side surface screen 23 by feeding the separation
gas collected inside the air bubble collection member

20 72 to the side surface screen 23 that is set around an
upper end of the side surface section 704 of the reactor
tanlk 70.
tG073)  As shown in Fig. 14 (b), the bubbling pipe 76 is
sel in a space between the side surface section 704 located

25 at a lower position than a lower end portion of the side
surface screen 23 and the air bubble collection member
12. As seen in Fig. 14(a), the bubbling pipe 76 is set
horizontally along a lower edge of the side surface screen
23. Further, as can be seen in Fig. 14 (a}, the bubbling

30 pipe 76 is formed from a tubular body 760 whose both ends



preferable that a plurality of-the supply pipes be connected to a plurality
of positions at the reactor tank 70 then the water to be treated be
supplied in order for 15 the bed 19 toﬂgeadily flow. The supply pipes 101,
101b and 101c are provided wth valves V1 - V3 respectively for regulating
a supplying anount of the water to be treated. Here, in a case where the
nmetering punp (the proportioning punp) is used as thepunpPl and there is no
need to change 20 each rate of the supplying anount of the water to be

treated fromdhe SURRIY RiRES ..101c, Lk ves, Vi - are not
required. [0079] (Explénapion %?égﬁéﬁggigg)ébﬁf%%kéﬁaﬁgigsoyg%péggtion
(flow of fluid)fofsitthe twessteepwataari @6 daeatmentodewvd cel dhaid | be expl ai ned

with reference to Fig. 13..[0080] The water to be treated is introduced
into the reacj‘tod}g']tLé’H%‘"fé W%‘F‘rﬂﬁ%n &F%%t%’dﬂtarﬁ%@ﬁ 14t sOGppt5epF pe 101 by

the punp Pb. dMhemd he matarod ade treated 30 is, i¢Hd adyged; 4 nto; the reactor
tank 70, the organic - 42 - substance and the nitrogen conpound cont ai ned
in the water tt Beler bat edtate aedonmposed by tphéeail ctivorsam s agyl oner at es

that form the hed. 19. { AN| b nce treatment, the nethane gas
i s generat ed%ﬁdr?%ét%f %gcé& %ﬁ;g%%%s, %ﬁgr%%%%djgéérgrﬁo%rﬁ'ioorﬁm@% “fHe' Dtgani ¢
subst ance. | fraddithicodifinsibhe md1¢ ogan t reat reRt anthe asm®mnian component

contained in fhe Wztg to be treated is converted into nitrogen gas by the
cienitrificatiéh fédctiror ByvanaersbPt Bhfonthlexian Zidbebactbraeethat is
one of 10 bagtghjca &@rtmen-guwsa%%qpv@@@@@h@%mﬁgﬁg}gsﬁ%ﬂr bubbl es
of the nethane gas and the nitrogen-'gas etc. generate ‘om tthe

m cr oor ghhi smiagylbeimendtied lyo 49p cen rascend a oward: ihie digquitd.drevied in the
reactor tank. the ascending water, fl.ow The m croorgani sm 15

aggl oner at es Lé)% %%iidr?g%élr%&r?& tsﬁ%egélt ?gm% ‘where activity of the treatnent
i s highest cawlod 4)oses sedigmentAtl arry:H be ahtaphpeningfpthe pasi due to
strong gas generation, and these m croorgani sm ag | onerates go up or ascend
by the ascendi'hg “iater HYowaBy i ditfg 1ERe tas &dn 3??9 higtegial width

of the side surface screen 23, the side surface screen
15 23 canberinsedorcleanedevenly. As showninFig. 14 (a),
alsoinacasewhereaplurality of short pipes are arranged
in series, the same effect can be obtained. Here, if
setting of a height position of the bubbling pipe 76 can
be changed, a liquid level in the air bubble collection
20  member 72 (a volume of a gas phase area 80) can be
arbltrarily controlled.
[0075] Further, a gas feed pipe 77 for gas supply to the
air bubble collection member 72 and the bubbling pipe
16 upon carrying out of maintenance of the side surface
25  screen 23 is connected to the gas pipe 75 through a valve
V6. Forinstance, inacasewheretheairbubblecollection
member 72 is clogged with the sludge, a pressurized gas
is fed to the air bubble collection member 72 from the
gas feed pipe 77 by an operation of the valve V6, then

30 the ligquid level in the air bubble collection member 72



20fl ow) . [0081] When the m croorgani smaggl onerates to which the air
bubbl es are attached contact or collide with any of the air bubble
separation screens 2la - 2le, the ai r-Bdbbl e are rel eased fromthe

m croor gani sm aggl onerates. The 25 m croorgani sm aggl onerates having no air
bubbl es by the rel ease of the air bubbles sink or sedinent by their own

wei ght, and stay around the bottom 700. Further, the treated water treated
by the bed 19 is solid-liquid-separated by the air bubble separation 30
screens 2la -y A1 i e i i w, ...and fter noves
toward the aﬂ%g%ﬁ%gpgi%% %%g%?gﬁ%%%%%géggg'g&*ﬁé%%gw%afgghrégg?ﬁg'guiding
menber 71. Theldigleased. wi rinbabbes wanerd hehanisdrebfeganinemeagghbomeeat es to
whi ch the air_.hybbles are attached, which have not 5 contacted or collided
wth the air Bubbls ié’%&%&?i OR' sErERhs 2426 B 455 61Fi dedeRevhEeendi ng
water flow, anddmyvetowar dthe airspubble collection menber, 72, by being
gui ded by the guiding nmenber 71. [00821 In the air bubble collection nenber
72, the 1D coldeétebeqilto bhbbbesb at ey separ dttedrand:tst oredferdthepgas phase
area 80. Ap f. N he,. hase area is.fed to the gas pipe
75. On the o?ﬁi?9h%%%?n?ﬁ§gt?%%f%%gagf%?%éﬁdvﬁfﬁﬁﬁgio%kfﬁéan?E?%Eﬁganism
aggl oner at es dze whiceh itthecahrbbubbd s Bs e at taehedngwhicebci50Fi ¢igs t he
ascending treated water flow, bypass the wide width plate portion 722 of
the air bubblF& &SI Gefi bheenbe? PR 1aRdAEFE -or BRI Bw towardiehessd de
surface screen 28ehby-dbel ng gu by {:he Jincld seetion 731 of the
gui di ng nenber 73.Q¥J$$ﬂ2%fgﬁ%g§gé %é#%g%%bfﬁiagggﬁbg%%%rgaﬁ#gh%g§

aggl oner &f es itot whirek cttlve anl 7Bubblsess. afécaktfackedi tont@mct Seorbtol | i des
with the obstruction nenber 74, the air bubbles are . separated fromthe
nicroorganis%f%é%?gﬁgggggégaﬁn %%¥§e?ﬂ§gﬁf?d8§b ngthQdF PFddtited into

t he gas phasé&0areah80t afcltdiesiaig 1 bubhbl @ teel heet spRe 25 ureivber 2 rJhe

m cr oor gani sm aggl onerates having no air bubbles by the separation of the
air bubbles §6 gﬁﬁmgﬁéﬁﬁ GUFdFRECHBABER 73Shyt hid? ¥ < o9t Sweiaght ,Dand

further sinkgtowardthe bed 19 by being guided by the inner surface of the
boundary side surface section 703.
15 (0076] The guiding member 73 shown in Fig. 13 is a menber

to guide the ascending water flow in the reactor tank
70 to the side surface screen 23. The guiding member 73
is formed by an inclined plate section 731 and a vertical
plate section 732. The inclined plate section 731 is

20 arranged substantially parallel to an upper surface of
the wide width plate portion 722 of the air bubble
collection member 72. The vertical plate section 732 is
arranged substantially parallel te the surface of the
side surface screen 23.

25 [CO77] Further, a guide member 705 having a
triangular-shape in cross section is dispesed along an
upper edge of the side surface screen 23 at the side surface
section 704 of the reactor tank 70 at an upper side of
the side surface screen 23. By this guide member 705,

30  the ascending flow between the side surface screen 23



- 44 - [0083] In addition, when the m croorgani smagglonerates to which
the air bubbles are attached are gui ded by the guiding nenber 73 and
contact or collide with the side surfadd screen 23 by riding the fl ow of
the treated water flow ng out of the waste water treatnment device, the air
bubbl es are released froma part of the m croorgani sm aggl onerates and the
gas is released into the gas phase at an upper side of the reactor tank70.
The mi croorgani sm aggl onerates having no air bubbles by the rel ease of the

10 air bUbb|e§n&9ﬂ§a%@r@ﬁc%%cﬁlgtgys@cgﬁénf}QMQ&nﬁ%e uE&%@“ESgng the
bubbl i ng pipe 76. The m croorgani sm aggl onerates com ng up aroun

liquid |evel ofe thwareadrer stankcz0sandianpabt. ofort hévet peatedhwater are
gui ded to an area between the 73 and the u side surface

15 section 701 lb&lﬁ%i i Gt %? %g@ﬂ%dﬁ& rﬂkl%ﬁ%?%??/nggmt hei r own

wei ght . The m@qmwémta@gﬂ oReraties, oMerfiombg the reasgtar, Eﬁ@k 70 from
t he upper side surface section 70 1 , neanwhile, accunulate in the

returni ng guthE%l?E*l?@@id%éuaée‘@ﬁuFafééOm E@bdrfga?rﬁidﬂﬂ agglonerat espare 20
| ar | t h 173 b
regularly re oogﬁ] ‘c% &kt?;%éfas% r Lank 20 LR [ 9“76f‘ gpg{ ”?ggge y

the punp P3. eate wat er com ng to af u P*around
the liquid | enelkiify. thEnrteach:en,utcanhegmutSefhB&Chérg@dpmﬁ tef rthermast e

wat er treat mag}ﬁ)dew ce fromthe ou]tsf | ow 25 pi pe 171ofthe treated water
separation chatbet 97 Hi4EH Bei ‘Hﬁ‘ef]aatl?ﬂd?‘%ﬂ%eb%r‘éi*%dr%yutf%é“‘él de

surface screepmtddr Sionee the §@£é§§§ ofnit he %'dﬁr%%'hﬁge Sﬁrﬁf g? th
rom e

rinsed or cleaned all the time by being fed with the air b
bubbl i nglpi pei78; e isolciodicicyicd t30 teeparati 67 - f LRt i oatefnthipsi de

surface screen, c mai_nt ai. ned, Fur egar to the
ni cr oor gani sm a%él o?rgma?%gé(rjeiﬁ(gﬁn}}en reéirCLsOtraiifiﬁg 950%‘?1@% ﬁfé) é str f ace

screen 23, smrmcmpzméyahémmbioesgafrﬁ&nhygqhﬁn@mbﬁ ng1Rbpe clbr £HNEH NUE
colliding with t m cr oor %gl sm aggl onerates, 5 the effect of the

separation of* attt‘FéSaW BT @& Gt et Fh%r@é?%%ﬁﬁé@éll@ﬁe?(af%%ﬂl s al so

promoted. Herg,a anpatheokithgubreat sd-yat el hs Leghito control
system (the pHacor?troI et arllk hgw ng p contr%l S?gﬁ?g 05:1%0 %??t%nd t he

stirringland arlﬁc&fenghﬁ@anfsb(lbbﬂﬁ Friba 100 shrowe)reent At eughthhered oicut at i on
(F:): rpgullatZi o(frjlmq[a (]ICE1E ﬁ%éﬁygﬁé%ggaﬁﬁﬁ%ﬁO%ﬁ@%‘%o&é&%ﬁé&é%&f hter eat ment
device 7, i naaﬁbdlotnecrrau@e; tche: refifeacitn of: Hehe-amasier watrer 1o eatdmenihe
upper side surface section 701 can be returned to the
reactor tank 70, and also a flow of the fluid along the
20 air pbubble separation screen Zlb can be formed. This
brings about functions of suppressing adhesion or
aggregation of the bacteria of the microorganism
agglomerate origin in the air bubble separation screen
21b and of preventing the air bubble separation screen
25 2ibfrombeingcloggedwiththemicroorganismagglomerates.
Also when forming the flow of the filuid along each of
the air bubble separation screens 2la, 2lc and 21d by
selecting the connection of this return pipe 173 to the
reactor tank 70, the same effect can he obtained. The

30 return pipe 173 is provided with a valve V4 for regulating



15 device 1 of the enbodinent 1, since the air bubbles collected by the air
bubbl e coll ection nenber 72 are fed to the side surface screen 23 all the
time, the solid-liquid separation functtion of the side surface screen 23
can be mai ntai ned. 20[ 0086] Further, since the guiding nenber 71 to guide
the ascending flowin the reactor tank 70 to the air bubble collection
menber 72 is provided, an efficient form ng of the gas phase area 80 in the
air bubble collection nmenber 72 can be achi eved. 25[0087] In addition,
since the guiding nenber 73 to gHogg t he a§cend|n n the

reactor tank 70 10 the $F¢e Surf acé eEfeen ™23 st f&\?lgdgd‘m%\r,l\(aeffl ci ent

sol i d-gas sepatcatd-an antsebing) | iguid-sepacati @by he sédersurface screen
23 can be perforned. This allows reduction of a 30 residence tinme of the
wat er to be fH&EFHWEIaNIA629YlppOBBT CEUre KEEmpeRCtar nedkk e/ ailrebubbl e

col | ection manber, f2.4St Br;‘}%\ﬂl% gi’ht@h vtah%eoggter\lff%}ﬁﬁ enber, /4; 00 the

| ower surface around the |'ower end of the wi te por i’ 722, the
flow of the mn¢m0®7gan$snnﬁanQRDMBrahesraaouad ﬂdn%ﬁ?@WEb engdwcotd i des with
t he obstructl er 74 and the aratlon efficiency fromthe

nlcroorganlsﬁlgﬁﬁﬁ 4t 88 p §9Fn€Fgﬁggda [BOBOT b ebverot silinee tthe

bubbl i ng pi pe 976 tgeS@tadind P8 pkonel pOSiidamdhan: the JLawer yedge. of the
side surface 10 screen 23 wth the bubbl'i ng pipe 76 arranged parallel to

the | ower eddgé€dof afttiedsiadelrswrifgc @nesnderp23;hg tsliwigsossible to clean the
side surface $grgen S ni f r.evenl 0 ] dd|t|o IIy, si nce
t he gui de ne %}% 05%ﬁ§ ﬁgg%ygﬁ%géﬁbyaé%%e ﬁg&éroglggg Tt he %? & surface

screen 23 tmec,lam,@rdoatgammmcaggi areratese 00t Ag Ak anotind: kbesdrgui d | evel

of the reactor tank 70 and a part of the treated water are fed to the area
bet ween the §idichg e @rw?§tgnﬁaﬂﬁ§ Gpert s de Kiifice -sedti % 701. It is

preferable that a plurality of the supply pipes he
connected to a plurality of positions at the reactor tank
70 then the water to be treated be supplied in order for
15 the bed 19 to readily flow. The supply pipes 101, 101b
and 10lc are provided with valves V1 ~ V3 respectively
forregulatingasupplyingamount of thewater tobe treated.
Here, in & case where the metering pump (the proportioning
pump) is used as the pump Pl and there is no need to change
20 eachrateof the supplying amount of the water to be treated
from the supply pipes 10ia ~ 10lc, the valves V1 ~ V3
are not reqguired.
[007%2] (Explanation of Cperation)
An example of operation (flow of fluid) of the waste water
25 treatment device 7 will be explained with reference to
Fig. 13.
[0080)] The water to be treated is introduced into the
reactor tank 70 from the bottom 700 through the supply
pipe 101 by the pump P1l. When the water to be treated

30 is introduced into the reactor tank 70, the organic



20 therefore possible to efficiently gather the m croorgani sm aggl onerates
in the bed 19. EXPLANATI ON OF REFERENCE [ 0091] 1, 2A, 213, 3, 4, 5, 7
-. wastewater treatnent device (waste 2B water treatment equiprment) 10,

20, 40, 70 -. reactor tank 11, 21, 2la - 2le -. air bubble separation

screen (air bubble separation menber) - 47 - 12 -. air bubble collection
pi pe (air bubble collection nenber) 121 -. collecting cone 122 -. cylinder
portion 5 22 -. air bubble collection nenber 221 .- collecting nmenber

substance and the nitregen compound contained in the water
to be treated are decomposed by the microorganism
agglomerates that form the bed 19. In the organic
substance treatment, the methane gas is generated during
5 theprocess of the decompositionof the crganic substance.
In addition, in the nitrogen treatment, the ammonia
component contained in thewater tobe treated is converted
into nitrogen gas by the denitrification reaction by
anaerobic ammonia-oxidizing bacteria that is cne of
10 bacteria formingthemicroorganismagglomerates. Theair
bubbles of the methane gas and the nitrogen gas etc.
generated from the microorganism agglomerates go up or
ascend toward the liguid level in the reactor tank 70
by the ascending water flow. 7The microorganism
15 agglomeratesexistingarocundthebottom700whereactivity
of the treatment is highest could lose sedimentation by
the attachment of the gas due to strong gas generation,
and these micreoorganism agglomerates go up or ascend by
the ascending water flow (by riding the ascending water
20  flow).
f0081] When the microorganism agglomerates to which the
air bubbles are attached contact or cellide with any of
the air bubble separation screens 21la ~ 21le, the airbubble
are released from the microorganism agglomerates. The
25 microorganism agglomerates having no air bubbles by the
release of the air bubbles sink or sediment by their own
welght,, and stay around the bottom 700. Further, the
treated water treated by the bed 19 is
solid-liquid-separated by the air bubble separation

30 screens 2la ~ 2le and rides the ascending water flow,



222 -. qguiding menber 13, 23 -. side surface screen 14, 24 .-
center screen 1015, 25 -. guide portion 16 -. bypassing nenber 18 -. pH
control tank 18 19 -. bed (Il ayer) - 4302, 181 -. return pipe 1541 .- unit
71 -- guiding nmenber (first guide nmenber) 72 .- air bubble collection
menber 721 -. narrow width plate portion 722 -- wde wdth plate portion 20
73 -. guiding nenber (second guide nenber) 731 -. inclined plate section
732 .- vertical plate section

and thereafter moves toward the alr bubble collection
member 72 by being guided by the guiding member 71. The
released alr bubbles and the microorganism agglomerates
to which the air bubbles are attached which have not
5> contacted or collided with the air bubble separation
screens 2la ~ Z2le also ride the ascending water flow,
and move toward the air bubble ceollection member 72 by
being guided by the guiding member 71.
[0082] TIn the air bubble ceollection member 72, the
16 collected air bubbles are separated and stored in the
gas phase area 80. A part of the gas in the gas phase
area 80 1s fed to the gas pipe 75. On the other hand,
the treated water and a part of the microorganism
agglomerates to which the air bubbles are attached, which
15  rides the ascending treated water flow, bypass the wide
widthplateportion722of the airbubble collectionmember
72 and move or flow toward the side surface screen 23
by being guided by the inclined plate section 731 of the
guiding member 73. Further, when a part of the
20 microcrganism agglomerates to which the air bubbles are
attached contacts or collides with the obstruction member
14, the air bubbles are separated from the microorganism
agglomerates, and only the alr bubbles are introduced
into the gas phase area 80 of the ailr bubble collection
25 member /2. Themicroorganism agglonmerates having no air
bubbles by the separation of the air bubbles go down along
guiding member 71 by their own weight, and further sink
toward the bed 19 by being guided by the inner surface

of the boundary side surface section 703.



76 .- bubbling pipe C.- aggregation (or'group)
of m croor gani smaggl onerates 25 that do not sink - 48 - CLAIMS 1. A waste
wat er treatnent device by which water-ti§ be treated i s brought into contact
wi th m croorgani smaggl onerates in an ascending water flow and organic
5subst ance and nitrogen conpound contained in the water to be treated are

deconposed,

the waste water treatnent device conprising: a reactor

t ank

that introduces thereinto the water to be treated froma bottom and

di scharges thedgret o, 1g.he 41 eafed as; hreated water, from an uppe

of the reacto ank after 't

e water to be treat

wi th the mi croorganissrhaggl enmiias Bss comnt aigred Han @rleagaﬁdéaog?dth@

15an air bubbl e separati on nmenber that separates air bubbl es

rom

mi cr oor gani srAaggl GhEIERES t'0 whcRonféCai Proabbl edeof 1 jast gener e
the layer are,gtfached, Ry 2 WE:L&E?Q% dhe f’l‘o‘%z@f’ﬁ%'ﬁ:%%?%@i' QneLates to

whi ch the"air 20bubbl es are attached
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ontact the air bub
flowing out of the waste water treatment device, the air

bubbles are released from a part of the microorganism
agglomerates and the gas 1s released into the gas phase
at anupper side of the reactor tank70. Themicroorganism
agglomerates having no air bubbles by the release of the
ailr bubbles come up or ascend by a gas flow that is produced
by the bubbling pipe 76. The microorganism agglomerates
coming up around the liguid level of the reactor tank
70 and a part of the treated water are guided to an areca
between the guiding member 73 and the upper side surface
section 701 by the guide member 705, and sink shortly
by their own weight. The microorganism agglomerates
overflowing the reactor tank 70 fromthe upper side surface
section 701, meanwhile, accumulate in the returning gutter
79. The accumulated microorganism agglomerates are
regularly returned to the reactor tank 70 through the
return pipe 173 by the pump P3.

[0084] Thetreatedwatercominguptoanupper Layeraround
the liquid level in the reactor tank 70 is discharged
out of the waste water treatment device from the outflow
pipe 171 of the treated water separation chamber 27 after
being solid-liquid-separated by the side surface screen
23. Since the surface of the side surface screen 23 is
rinsed or cleaned all the time by being fed with the air
bubbles from the bubbling pipe 76, the solid-liquid

separatiocn function of the side surface screen 23 can

r portion
cont act

e bottom
t he

ed from



separation nmenber; an air bubble collection nmenber that collects t
bubbl es of the gas and the air bubbles separated fromthe m croorg
aggl omerates by the air 25bubbl e separdtion menber; and a solid-|
separation nmenber that separates a |liquid phase containing the

m cr oor gani sm aggl onerates of an upper |ayer of the reactor tank i
m cr oor gani sm aggl onerates and the 30treated water. - 49 - 2. The waste
wat er treatnent device as claimed in claim1, further conprising:

bubbl € separ a on , ARUBRE L hap, SEPaL 1,68 H N8, 2. AL, &%bﬁke,%?;;grﬁ"eg% hi oh

nlcroorganlsn1agg|onerates to

t he alr es are

he air
ani sm
qui d

nto the

an air

remain outS|d@g@h@n@xat@mbbhelnmhbeﬁtBﬁﬂymﬁgbﬁmmﬂbyLaeﬁﬂleEhatathe
nlcroorganlsn1A€g g;rates to whic e air bubbles are attached c

the air bubbl&

raf - BRe rFé?ﬁ)éﬁf %U Frhes st 8Yvidt e P R ddt e Rt P

clainmed in claimbdeohud.coherginyyihe: heagt 4@k, i85 195 MBd. L0t o a

cylindrical
5
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shape,
the effect of the separation of the air bubbles from the

microorganism agglomerates is also promoted. Here, a
part of the treated water is supplied to the pH control
system {(the pH control tank having pH control liguid or
solution and the stirring and mixing means (both not
shown) } through the circulation pipe 172, and thereafter
supplied to the supply pipe 101 for the circulation.
{0085] (Effect)

According to the above waste water treatment device 7,
in addition to the effect of the waste water treatment
device 1 of the embodiment 1, since the air bubbles
collected by the air bubble collection member 72 are fed
tothesideSurfacescreenZBallthetime,thesolidwliquid
separation function of the side surface screen 23 can
be maintained.

100861 Further, since the guiding member 71 to guide the
ascending flow in the reactor tank 70 to the air bubble
collection member 72 is provided, an efficient forming
of the gas phase area 80 in the air bubble collection
member 72 can be achieved.

[0087] 1Inaddition, since the guiding member 73 to guide

~the ascending water flow in the reactor tank 70 to the

side surface screen23 isprovided, anefficient solid-gas
separationandsoclid-liquidseparationbythe sidesurface
screen 23 can be performed. This allows reduction of a

residence time of the water to be treated.

ont act

evi ce as
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15 the air bubble separation nenber is fornmed into a conical - shape havi ng
an opening at a top thereof, and is arranged coaxially with the reactor
tank around the bottom of the reactor- #ink, the air bubble collection
menber is fornmed by a 20coni cal -shaped coll ecting portion and a cyl i nder
portion that is connected, vertically with respect to a liquid level, to an
upper end opening of the collecting portion, and the air bubble collection
menber is arranged coaxially with the 25reactor tank, and the solid-liquid

separation memhass S :{QERAnLRLG 8 ;GYL AL caly shapg haviy NG SATE, di anet er

as that of the reactor tank, and is set at a C|rcunferent e surface
around an upm&m&&nd7éf1Eh@rm%a@¢@ﬂmﬂﬂtankaobst&&ctz@n,ﬁbabwasvemamer

t r eat ment deV|ce as cl ai d in clai i or 2, wherein: the reactor tank is
formed into a SubSt&htFat @C?éﬁﬁﬁﬁéﬁklﬁ ESW%FI%Dﬁﬁipéﬁesﬂéﬁ@ Wikehair

bubbl e separ gfii-ar RIRE0T 57 50r R inta, & Plate-shaps, -and &, plurality of
the air bubble separati on menbers are set at non- perpendlcular angles to
t he IquIﬂ | eggllomerates around the lower end collides with the
obstruction member 74 and the gas separation efficiency
from the microorganism agglomerates is increased.
100891 Moreover, since the bubbling pipe 76 is set at
the lower position than the lower edge of the side surface
10 screen 23 with the bubbling pipe 76 arranged parallel
to the lower edge of the side surface screen 23, it is
possibletocleanthe side surface screen23 sideuniformly
or evenly.
[0090] Additionally, since the guide member 705 is
15  disposed at the upper side of the side surface screen
23, the microorganism agglomerates coming up around the
ligquid level of the reactor tank 70 and a part of the
treated water are fed to the area between the guiding
member 73 and the upper side surface section 701. It is
20 therefore possible to efficiently gather the
microorganism agglomerates in the bed 19.

EXPLANATION OF REFERENCHE

[0091]

1, 27, 28, 3, 4, 5, 7 wastewater treatment device (waste
25 water treatment equipment)

10, 20, 40, 70 - reactor tank

1i, 21, 2la ~ 21e - air bubble separation screen (air

bubble separation member)



10t he air bubble collection menber is formed by a pair of plate-shaped

col l ecti ng nenbers whose opposi ng surfﬁges are set with the opposing
surfaces symetrically inclined so that'a distance between the opposing
surfaces becones smaller toward an 15upper side and a pair of plate-shaped
gui ding nenbers that are joined to upper ends of the collecting nenbers at
a perpendicular angle to the liquid |level, and the solid-liquid
separation member is formed into 20a plate-shape, and is arranged at a side

surface side j3r oung; an, ypper c%riqe%futo@e asac 2 r xﬁ%aé coihﬁecy\@‘ischg vat er
treatnment device as clained in claim3 urther conprising 5a gui de

portion that reserovi ded at an inner surface of the reactor tank and gui des
flows of the air bubbles of gas generated fromthe | ayer and the separated
air bubbl es tigla T ovellerdivpedi™y of the air bubble collection nenber. -

51 - 6. The w%%te water, treatnent device as clained in claimb5, wherein:
2 - cylinder portion

b 22 - air bubble collection member
221 - collecting member
222 '+ guiding member
13, 23 - side surface screen
14, 24  center screen
10 15, 25 - guide portion
16 - bypassing member
18 - pH control tank 18
19 - bed (layer)
102, 181 - return pipe

15 41 - unit

71 -+ guiding member (first guide member)
72 - air bubbkle collection member
121 - narrow width plate portion

122 - wide width plate portion

20 73 - guiding member (second guide member)
7131 - inclined plate section
732 - vertical plate section

76 - bubbling pipe
C- aggregation (or group) of microorganismagglomerates

25 that do not sink



a bypassi ng nenber, by which the air bubbles that flow out fromthe opening
of the top of the air bubble 5 separation nenber and a fl ow of the
m croor gani sm aggl onerates to which thé8air bubbles are attached bypass in
a radial direction of the reactor tank, is provided in a mddle of the
gui de portion. 10 7.The waste water treatnent device as clained in any one
of the preceding clains 4 to 6, wherein: a rectification nmenber by which an
ascending flow of fluid nmeanders is provided on either one of the opposing
surfaces of the air bubble collectionribpenber. 8.The waste water treatnent
device as clained in any one of the preceding clainms 3 to 6, wherein: a
wi dt h, positiloned®bed e a'dtower rendreh tt fevace 120 whiuliblve teal Lechd on
r.than a width positioned

mber, of th k1S S8t t9.h '
menber, o e r%%%&%#g%@ﬂ:h&%ﬂ%%& ﬁ§t83?$§ %g nwh%ﬁﬁﬂﬁ?r%ﬁr?%%l?%actor

above the | ower en he air Bubb
tank. 25 9. The wasieowatercd reat e cdeyice as & aioedaha ﬁ?&m@,
wherein: the air bubble separation nenber, the air bubble collection nenber

and t he Sg|id_”(ﬁHQFgﬁﬁ%ﬁ%@gaﬁtrogencompoundcontainedinthewater

to be treated are decomposed, the waste water
treatment device comprising:
a reactor tank that introcduces thereinto the water
to be treated from a bottom and discharges the

10 water to be treated as treated water from an upper
portion of the reactor tank after the water to
be treated is brought into contact with the
microorganism agglomerates contained in a layer
around the bottom;

15 an air bubble separation member that separates air
bubbles from the microorganism agglomerates to
which the air bubbles of gas generated from the
layer are attached, by a fact that the
microorganism agglomerates to which the air

20 bubbles are attached contact the air bubble
separation member;

an air bubble collection member that collects the
airbubblesofthegasandtheairbubbles separated
from the microorganism agglomerates by the air

25 bubble separation member; and

a solid-liquid separation member that separates a
liquid phase centaining the microorganism
agglomerates of an upper layer of the reactor tank
inte the microorganism agglomerates and the

30 treated water.



menber are joined together as one unit, and the unit - 52 - is freely set

in the reactor tank as a detachabl e unh
device as clainmed in claimb51, wherein:

substantially rectangul ar parall el epi ped shape,

5. 10. The waste wat er treatnent
“the reactor tank is forned into a

the solid-liquid separation

menber is set around an upper portion of a |longitudinal-side side 10surface
section of the reactor tank, and the air bubble collection nenber is
provided with an air diffusing nenber that feeds the collected gas to the

solid-liquid separation nmenber.

10
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2.

The waste water treatment device as claimed in claim
1, further comprising:
an air bubble separation member that separates the
air bubbles from the microorganism agglomerates
towhichtheairbubbles are attached, which remain
outside the air bubble collection member, by a
fact that the microorganismagglomerates to which
theairbubblesareattached contact theairbubble

separation member.

The waste water treatment device as c¢claimed in claim
1l or 2, wherein:
the reactor tank is formed into a cylindrical shape,
the air bubble separation member is formed into a
conical-shape having an opening at a top thereof,
and is arranged coaxially with the reactor tank
around the bottom of the reactor tank,
the air bubble collection member is formed by a
conical-shaped collecting portion and a cylinder
portion that is connected, vertically with
respect to a liquid level, to an upper end opening
of the collecting portion, and the air bubble
collection member is arranged coaxially with the
reactor tank, and
the solid-liquid separation member is formed into
a cylindrical shape having same diameter as that
ofthereactortank, andissetatacircumferential
side surface around an upper end of the reactor

tank.



15 11. The waste water treatnent device as clained in claim210, further

conprising: a first guide nenber that i des the ascending flowin the
reactor tank to the air bubble collecfi-oOh"nenber. 20 12. The waste water
treatnment device as clained in claim10 or 11, further conprising: a

second gui de nenber that guides the ascending flowin the reactor tank to
the solid-liquid separation 25nmenber. 13. The waste water treatnent device
as claimed in claim 12, wherein: : the first guide nmenber is
formed froma pl ate-shaped 30nenber, - 53 - the air bubble collection
menber is fornmed froma pl ate-shaped nenber that has an inverted V-shape

i ncross sectidn, ahe @abonertendtobaarnatrdovw il platecpaont coniof the air
bubbl e coIIectionlnggbgr W% is.firmy stuck onto an inner surface of the

| ongi t udi nal - si de”side”Ssur ace’Séction of the reactor tank, and a | ower

surface of a wide wirdh hrqd@te porii ofs of o thed ai ke bubbl e sohhecti op menber
is arranged substantially parallel to an upper 10 surface of the first
gui de menber, and fufEREPPEVILGWePadrd 16l efi@an ddariedt h pl ate portion is

posi tioned at |east.al 4,1 gugh;ROSLEL AR E NAM AR APRES 219 RPNLIQN Of the
first guide nmenber, and
plate-shape, and a plurality of the air bubble

separation members are set at non-perpendicular
angles to the liguid level,

10 the air bubble collection member is formed by a pair
of plate-shapedcollectingmembers whose opposing
surfaces are set with the opposing surfaces
symmetrically inclined so that adistance between
the opposing surfaces becomes smaller toward an

15 upper side and a pair of plate-shaped guiding
members that are joined to upper ends of the
collecting members at a perpendicular angle to
the liguid level, and

the solid-liquid separation member is formed into
20 a plate-shape, and is arranged at a side surface

side around an upper end of the reactor tank.

5. The waste water treatment device as claimed in claim
3 or 4, Iurther comprising:

25 a guide portion that is provided at an inner surface
of the reactor tank and guides flows of the air
bubbles of gas generated from the layer and the
separated alr bubbles to a lower end opening of
the air bubble collection member.

30



t he second guide nenber is forned by an inclined 15plate section that is
arranged substantially parallel to an upper surface of the wide width plate
portion of the air bubble collection nerber and a verti cal pl ate section
that is arranged substantially parallel to a surface of the 20solid-liquid
separation nenber. 14. The waste water treatnent device as clained in claim
13, wherein: an obstruction nmenber is fornmed on the | ower surface 25
around the I ower end of the wide width plate portion along a |ongitudinal

direction of é.he J.E’QWassﬂg to%%?-!rotf,. (Eglfl@m .“g%le\l\\fi,iq}eh' Qlca‘faeinp'soiﬁinogla:%é: The
waste water treatment device as claimed in any 300ne of the precedlng
clains 10 to 14, wheriggmein: 54 - the air diffusing nmenber is forned froma

tubul ar body, and is arranged substantially parallel to a |ower edge of the
soIid-Iiquid_separ&tP%ﬁaﬁégﬁgrm%Tb%rrdﬁéﬁﬁﬁéﬁiFiAnd%ﬁa?u??éeFoﬁ%@tedge of
the 5solid-1iquid separ@td @RoMBIREEpaning of the top of the air bubble

5 separation member and a £low of the microorganism
agglomerates to which the air bubbles are attached
bypass in a radial direction of the reactor tank,

is provided in a middle of the guide portion.

10 7. The waste water treatment device as claimed in any
cne of the preceding claims 4 to 6, wherein:
a rectification member by which an ascending flow
of fluld meanders is provided on either one of the
opposing surfaces of the alr bubble collection

15 member.

8. The waste water treatment device as claimed in any
one of the preceding claims 3 to 6, wherein:
a width, positiocned below a lower end of the air
20 bubble collection member, of the reactor tank is
set to be narrower than a width, positioned above
the lower end of the ailr bubble collection member,

of the reactor tank.

25 9. The waste water Lreatment device as claimed in claim
8, wherein:

the air bubble separation member, the alr bubble

collection member and the solid-liquid separation

member are joined together as one unit, and the unit
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is freely set in the reactor tank as a detachable

unit.

10. The waste water treatment device as claimed in claim
1, wherein:

the reactor tank is formed into a substantially
rectangular parallelepiped shape,

the solid-liquid separation member is set around
an upper portion of a longitudinal-side side
surface section of the reactor tank, and

the air bubble collection member is provided with
an air diffusing member that feeds the collected

gas to the solid-liquid separation member.

11. The waste water treatment device as claimed in claim
10, further comprising:

a first guide member that guides the ascending flow

in the reactor tank to the air bubble collection

membher.

12. The waste water treatment device as claimed in clain
10 or 11, further comprising:

a second guide member that guides the ascending flow

in the reactor tank to the solid-liquidseparation

member.

13. The waste water treatment device as claimed in claim
12, wherein:
the first guide member is formed froma plate~-shaped

member,
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- 53 -

the air bubble collection member is formed from a
plate~shaped member that has an inverted V-shape
in cross section, and a lower end of a narrow width
plate portion of the air bubble collection member
is firmly stuck onto an inner surface of the
longitudinal-side side surface section of the
reactor tank, and a lower surface of a wide width
plate portion of the air bubkle collecticn member
is arranged substantially parallel to an upper
surface of the first guide member, and further
a lower end of the wide width plate portion is
positiconed at least at a lower positicn than an
upper end portion of the first guide member, and

the second guide member is formed by an inclined
plate section that is arranged substantially
parallel to an upper surface of the wide width
plate portion of the air bubble collection member
and a vertical plate section that is arranged
substantially parallel to a surface of the

sclid~ligquid separation member.

14. The waste water treatment device as claimed in claim
13, wherein:

anobstructionmember is formed on the lower surface

around the lower end of the wide width plate portion

aleong a longitudinal direction ¢of the lower surface

of the wide width plate portion,

15, The waste water treatment device as claimed in any

one of the preceding claims 10 to 14, wherein:



L

. 54 .

the air diffusing member is formed from a tubular
body, and is arranged substantially parallel to a
lower edge of the solid-liquid separation member
at a lower position than the lower edge of the

solid-liquid separation member.



