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met hod/ apparatus for- the screen, and a waste water treatnent 10
nmethod/facility provided with the apparatus. The invention particularly
relates to a carrier separating screen of a waste water treatnent facility
t hat utilizes a m crobe-attached carrier for a biological

purification organi c and inorganic substan ontalned
in a waste ﬁégﬁﬁiﬁe carrier is a particul ate that PCFI@?’U&?

maj or constituent of an organic polynmer 1% - substance or an |norgan|c
substance, which holds mcrobes to effectively purify the waste
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or attached thereto. ground art 20 To biologically
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25 The sludge returns into the tank 10. Meanwhi | e, another.
biologically purification process utilizes a
2 m crobe-attached carrier in which mcrobes are built-up or

j oi ned together on particulate carriers mainly consisting of an
organi c poly o8> tance or an inorgani c substances. ;Pis
purification process applies. a so-called carrier BHYTP"AE¥:i on

tank that contains nicrobe-nnunted-carrig&s: The
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5 aeration tank may include such effective mcrobes as BOD renoving
bacteria as conpared with a standard activated sl udge process. In the
aeration tank, mcrobes having high growth speed nay be used with a

hi gh concentration ratio, or m crobes having a | ow grom h speed such as a
c nitration ba so with a high concentration ratio rmay be applied

" Such 10 q@%#’?”l‘@r added aeration tanks allow advant age(}'lfg‘?g’gf’s%rrpact
t r eat ment facility for speeding-up-the treatnent.

Meanwhi |l e, the carrier added aeration tank requires to prevent the
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purpose, there I's provided a carrier separating screen respecti y in an
15 outleEW%l@J&BHﬂﬂbmmol nfl ow side of the aeration tank. To use
the carriers in aeration tank water, it is required to use a

screen having aﬁﬁarfﬁ%ﬁm4'ﬂis X 23 h- Frkald &0 ChaMEGHEAR T4 48
screen from aflbpedt enveiR L £ ERR AR SRR a%_ﬁﬁ%%%“ééﬁﬁ%%@%&%%o
L0 Ty AT AR T s
Eh, 7oRSKERE 1 8E2FEHTIZLICL D, mwsarmmu&%g
NT, HESHHEEB 1 TEBETSOZMIEL T, FHKEPHR L S HLAET
BILBTED,
E, GERES TR, M2 3IRLELSC, M1 3PN 1 4 28R
THLELHIC, RARDOBSEE 8 a CBRABHMEOE VA EEL. HBA
CRREROEROBVWASEES bZ2REL. RAROHBIARSTHHMOBSE
EOARETBCLRL-THEBERREIE TS, BERE., HEL5 208X
BTWBDT, HRKEMRISEERET P TCEE B,
(RELBHRL LS LT 5H8)
LirL, RREESFBELELI AN, RERER 1 (T3 ~-38
29 85AH) KBRXNAEEBICL->TH, BREKAZ ) —DEHEE D2
EFT23Z2LETET, Fio, BXMMOMEREOBIRGPERREIC R L
&l 22 V- oREORAF (BRIELER) KEEFFERRLTR ) —>
DHEE L 23IERLBNWC LPHLPIERS 2.
2DV OBRBAH =X LD—D2F, HESEIKOFENEL>TRA I Y-
HICHUNGUSNTEE L, HRAMER T2 THS. chz2ilbETs:H
iy A7V —=VERBESHNET202BIET52 8, BESBARX ) —
S OREHILEOE=DOEHRFETH 5, |
UL A7 Y= OTFHEEMIC SIS ERE £ R TF 3 kBl 1 04
. ROLS 2AENH 2. TROE, H202SRUTHHAT I L, BEEE
8 SHRINEKWON LA THLLBIMWELDD. ADDEK4L BZREEL
THOLRREREIEEP. CORAZ V-V TEHRS LRHOFEEV alk, &
REEBDEL TRAEVWDT, HEFEORY )~ O EEHILT 35, K
HAWFIEWMIE NS 2320, COBATH. BEREPNET 2, CORD,



di sadvant ageously reduce the waste water treatnent capacity.

An art for elimnating this disadvantage is disclosed in Japanese
Pat ent Applications Laid-open No. H 3-38298 and No. H. 6-238290. The 25
arts in the Applications No. H 3-38298 and H 6-238290 are called

herei nafter
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%%gdgvely as a prior art 1 or a prior art 2, which wlI
di scusse

as referring to FIG 19 and FIG 20/ 21 FCTAF703914

be

First, referring to FIG 19 (prior art 1)g denoted 1 is an aeration tank:
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2 an air blower; and 3 an aeration apparatus. The tank 1 contains a raw
wast e water 4, which includes mcrobe-nounted-carriers 5 with a 5
predeterm ned concentration ratio. The aeration apparatus 3 generates air
bubbles 6. The tank 1 has a carrier separating screen 7 at an outfl ow end
thereof. In LLQr art 1, an air-bubble supply apparatus_8_ js provided
close to thegggﬁﬁ%%£7 for preventing the carrPgrg 5pgnd con?gﬁQ?%ﬁ%94(li ke
hairs) included in the waste water fromdabgid ding up on a screen surface of
10 the screen 7. FIG 20 shows major elenents thereof. In
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Such bi ol ogical purification processes, in which a carrier separating
screen is essential, have a high treatnent capacity as conpared with an
activated sludge process, since the biological purification process my

i ncl ude high concentration ratio m crobes such as nitration bacteria 25
effective i nynag ter treatnment. However, it raises a pr wi ||
be di scussed heré?ﬁg?ter. thﬁﬂ%bﬁﬁﬁ

4 For preventing the caryvi-ers fromflowi ng out fromthe
t r eat ment aeration tank, there is provided a carrier separating

screen at an AW rx3,
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si de, as described above, or at each of outflow and inflow sides of the
t-ank. The mesh of the screen is clogged with the carriers and
the contam nants 5 |ike hairs. This increases a perneation resisting
coefficient for a water stream so that the water |evel of the
aeration tan Iy noves upward, restricting_the wa

treat nent. KV P@%&go grevent 't he increage of thg ﬁgf"ﬁ%"éf’f"?lén
resisting coeffl cient, enlagement of the_gcreen is one sol uti on
thereof, but it causes an increase in construction cost.
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surface. However, the apparatus that has the extra brush causes a

cost increaseHifdEETH 5. al so requi res a mai ntenance work thereof. In
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In the prior art 1, the air-bubble supply apparatus in the waste water
treatnent facility is sinpler and | ess expensive than the scrubbing brush
for renovi ng the depositions. The air-bubble supply apparatus
provi ded close to the screen generates air bubbles, which prevents

or falls off \&BP%ESIZS buil d-up of carriers and contam nants on the
screen surfac Furt hernmore, there has been arftTHEP7/QRY: e

water treatnent facility havi ng -.agn-aerati on process tank that
contains m crobe-nmounted-carriers efficiently distributed in the
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5 art4), or H 7-124582 (a prior art 5).

Referring to the prior art 3, there is a streamin a process tank, which
flows froman upstream side. The stream noves added carriers

(treatment pellets) toward a downstream side of the process tank, unevenly
5 distri bwhiggl%ﬁhe carriers in the tank. This decreases treatnent

capacity of 8the tank, and there is the possibility ET®PEE8M4g and
bl ockage due to carriers accunuljgted on a carrier separating
screen. To prevent the uneven distribution due to the stream it
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10 streamdirection in the tank. This prevents carriers from
unevenly distributing in a downstream side, and also prevents
the carrier. separating screen from cl oggi ng.

Referring to the prior art 4, as shown in FIG 22, a treatnent tank 13

has a plurali oons, each of which includes a baffle plate 14

ai r-buBbI e 1&898{8 suppl y apparatus 8, and a activation dg\TCEQP%7(F8?f4as a
propel I er m xer 18 provided in g Lower part of the room The room
i ncl udes added carriers 5 which are noved toward an upstream side

by operating fhe, %@%mmwtm<aﬁé%5@t%m§W$@ %E&%%ﬁk
utlng I n an out

fromunevenly di Stri part | om ng an
ef ficient purfFddnDiow Poocess for sewage. 20 Referrl ng to t he
prior art 5, as shown in FIG 23 a treatnent tank 13

i nt ermedi at e bakfte MRl 7D MW idn JEHE Body QWWE@WEEFHMFﬁ
oxygen di ssol (RSHRER &P oo R b R S MR P AR e AR & e o
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HHOA Y 7 4+ AMEBBEHL 2 L 2BUE TIRALEERTH 3,
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PEEHEk R MRS ¢ BB TH B,
Fe. BRE1 SOBBWiIX. MEDEELEEREA LB X 3 5K0
BARBRCENWT, —HMORSHEB LTEEASBHR 7 ) — 0 F B EMER R
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CHEBIREREXRT, FEMEYERLEREI BRI I L 2B T 25
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25 di ssolution ratio. Furthernore, the air supply rate of the inflow
side is | arger than that of the outflow side, thereby generating
a circulation flow

The circulation flow containing the distributed carriers 5, allow ng an

efficient 53‘@8&,&9{,{ fication process. PCT/IP97/03914

12 -
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Obj ect of the invention 6 However, in view of experinments that
the inventors of the invention have carried out, the apparatus

di scl osed in the pr| or art 1 (Japanese Pat ent Application

Lai d-open No. H. 3-38298) can not prevent sufficiently t he screen

cl oggi ng. Par, larly, it has been found that a carrier build- up
growt h tends ‘“38@?:88@ at a specific position (normally at afQIPE&Y03%d

position) of the screen to cause screen chgpgging under a steady state of
the aeration tank stream by the air-bubble supply. A bl ockage

of the screen qgaigs %gﬁ% 0L %@%@e. f&}ﬁib@ﬂﬁ?%ﬁ%ﬁ?@rﬁ%ﬁy

contact wWith a scréen suriace her écreasing the f passage

area of the sfg®¢E:Xigw 3 Bew B39 such bl ockages of the screen, it 15
is required to elimnate bUI|d u of carriers on the screen surface.

However, the ndEtbik.ofR #HE—pr toD K e AEREE fli&sr SHE Cdrd bubbl e
generat| ng._2PPakrt 5.0 94 g?%a%ﬁ@%%%@%&@%%ﬁ?@%ﬁe% 20,

6. (b) ZZ20FEX. (c) BZMIEOMBLOMITH S,

K11k, AEBCHRIBKUBEBEAVSNIBKJBORBRERT 2717
B AIERTH 2.

12k, (a) EERBHICRIBEALBEERICHOSH IBRKIEOERILE
8&RIBMEAIEK., (b) FZDOEHEETH S,

H13ik. (a) XAKRICBRZEKLEEEORBIE 9 27 3 M AIER,
(b)) EZOFHERETH 5.
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the air-bubble supply apparatus 8 generates air bubbles 6 that noves 20
upward with expandi ng thensel ves. This noves a surroundi ng raw water 4

t oget her, generating an ascending current. A speed Va of the ascending
current along the screen 7 is higher near the air-bubble supply apparatus
8, preventinqgg%gb -up of carriers on the screen. But, the sgged Va becones
snmal | er near surface W, causing build-up of carri ePSTAPY#¥4an 25
upper position of the screen. This raisesijhe problemthat buil d-up of
carriers on the screen 7 is not sufficiently elimnated. The deference of

the BiooweSiltT 3. 7

(MR8 1)

B 1k, ABWOELIRAR Y ) —  BEOEMLE 1 27 TINENTH 5.
ARz BN, 1ESH. 1 bIIRSM 1 OTRMME, 7 THRMEL D
EHSOMBHRHEADIC B SN EEAMAR 2 V-, 3 RBSMEOEEIC
RN EREEETH D, COBBEEVTH. BEMEAZ Y Y—> (AT,
R V—2 NS, ) TOEE. LR, BHFE2 0 2RI TV, ZOEHR
2 0lk. X2 V—> 7HS5HEOMREZTTEFC. D0 AZYU—2T70
2EBLTTOFWAED SKEWF b S iERS FTORE 2ES &5 KHFR
BN ERE L D REMACEZS TS, c0E S, BHED 0 28
Ghif, 22V —> 7 LEBFK2 0 DB HBPERSh. CORBOTHICH
ZMPKEBE I POBETEINZEEOD,. COFB21icA3E, ZOoHO2 10
ETHEEL LAEMRT LR RT3, CORABDOLRICED, k2
1A, BHE2 0D FHP S FRE TR Y U — Ik 5 EFNET 50
EBILT O RARMO LRAEV a BN D, COL EHEE2 1 DEHKS5
SXRB IO 2 1 o HIRSMOD ERBERE NS,

BH, BEEE S LORBETTE. MK2 1 ACKARIEY a b8 50
RNE i, KEAD2 1 ifHEk. ICHSSES 2R TREERES TN
e |

Wik 2 0 DML LTI, 3V 7 U—L. 2Bk, 75 X5 v 7 HEH
HATE, ZOBRITER, %% TR b TR BRICERL TS Lo.
(MG 2) |

M2k, ARERBEOBGSMARY Y~ RBORIKAE 2 2RI HERT
HB. CORMEETH. BHRE2 00 THL2BRIEEIDEL FTERLEA
B, EHTRE L LE->TWBETT. ZOMOBRILE—cdH 50 TRN% &K
T3, CORBIE. BEBESTRELEEROLEE EHE2 1ITRD ARS
ZLHTEB,

b, BELEFEE PR TIEICHEE2 LIS ANBZIZI LD TESZ,
DB, ABETHREEL (ki RKEMBDEL) BRIRICLZKEELD



upwar d novi ng speeds between upper and | ower positions of the screen is
caused by that the air bubbles 6 supplied by the apparatus 8 distribute in

a wi de area of a higher position of the water. Wiere the aeration
tank is of a swirl flowtype, there may cane a downward stream
close to the ()ﬂmsns screen. Such downward stream decreases an ascendi ng
current speed caused by the air bubble generating 2pF 4
resulted in an undesired currents - The net hod of t he
prior art 2 that has the unit for nmechanically removi ng cl oggi ng

Tetters on tBedSRHINS BUISELCLD KNG B €. ERDIISAB SHBOE R 1 AFFAUSeS

an i ncreased mai ntenance cost. I n addition, there is
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15 the aeration process tank. The prior art 3 changes alternatively the
I nf | ow ~and outflow positions of the process tank so as to prevent
uneven distribution of carriers in the tank. However, the prior
art 3 requires a | onger conduit for delivering a maste wat er,

resulted in sed construction cost. In addition a valve
for alterlngagﬁgﬁﬁﬁﬁﬁom/and out f | ow 20 directions is tBCHEP¥Ment |y

operated at predeterm ned intervals. Thisig - rai ses the risk of a
shut down of the system which could not provide a sufficient

desi gned capaby by SIS EORHEIMMI TE 1 3 Liﬁﬁéhfﬁ@b?r%@ﬁﬁtﬁ#mhe

baffle plate in the tank and an activati on devi ce such as the
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8 energy for operating the m xer. Referring to the
prior art 5, in the inflow side of the tank, there is di sposed the
ai r-bubbl e supply apparatus that has a | ower oxygen dlssolutlon
ratio. Meanwhile, in the outflow side of the tank, there is

di sposed t he @hhsa | e supply apparatus that has a hi gher
di ssol ution Pg??g. urthernore, the air supply rate of the |ﬁﬁé%§ﬁgwﬂe S

| arger than that of the outflow side, theteby generating a circulation
flow. Thus, the baffle plate and the two types of air-bubble

supply appar at ukGEiEFIIX, ﬂmﬁmummmmar&mmwm loutG tlamid) A2) 7
construction cost. In addition, prior art needs the air-bubble

suppl y appar aluE mﬂﬂﬁmﬁWﬁmﬁﬁkﬁﬁﬁﬁ 3 bt iFobe LT BB D, TRVBCh
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In order to solve the above-described problens, an object of the

invention is to prevent -blockage in a carrier separating screen and to
provide a carrier separating screen unit with a low cost for efficiently 15
preventing bl ockage of a separating screen due to carriers or the like.

Anot her ObJEQ£ ?ﬁf invention is to provide an air-bubble_su

nmet hod and an %%%% us thereof for positively preventing CFbL gﬁé”?ﬁ a
screen utilized in the foreg0|ng carrler gebarating screen unit so as to
prevent bl ockage of the screen A further object of the

T AR R CA R
HW%UOnawmtnauuﬁﬁﬂFﬁﬁﬁ#@@#@i@WW$%ﬁ@@ﬁﬁ@@ﬁﬁmU3yM

the sane, which can efficiently distribute m crobe-nounted-carriers in a
process tank b#FEIgt® sinplified neans of a | ow cost for waste water 25
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9 Description of the invention . For achi eving the

foregoi ng objects, the invention provides apparatuses that wll
be di scussed hereinafter. - The invention described as claim1l
" is a carrier separating screen unit 5 for separating

m cr obe- mountgdyoahid ers that are used in a biol ogical
purification process of organic and inorgani c substances i n PETMEEO® Yot e .

The unit is characterized in conprising-agstream guide menber close to
and spaced fromthe carrier separating screen. This i nvention

includes a stpeain gyl BSERPY R BAOS S M BUECRFAB LL o TV BB, BREIb
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10 fromthe carrier separating screen, defining a fl ow passage between
t he screen and the stream gui de nenber. Thereby, air bubbles
(generated by an aeration apparatus or an air-bubble supply
apparatus) near a | ower part of the screen do not w dely spread
out, but nov t hrough the fl ow passage. Thus, the upward
fl ow speed does not decrease between the | ower 15 partPSF”?ﬁ@’ reen
and the water surface. That is, the upwargh stream provi des a
shearing force all over the screen surface, preventing build-up of

carriers or tRaglejsec pizyhe %mﬁ%ﬁﬁmﬁzm ackinBl o1 LSRR S R A

aeration tank 1s of a swr | ow type, 1Its descendlng fl ow woul d not give

an a&wmﬁﬁghmﬂ@ﬁozﬁU—/E&ﬁmw&mwﬁMaﬁﬁﬁﬁmﬁaﬂnm2
is a carrier se aratln sScreen uni set for h in claiml. The
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10 generated by an aeration apparatus positioned under the flow
passage. This increases an ascending current along the screen
surface in speed. The invention described as claim3 is a
carrier separating screen unit as set forth in claiml or 2. The
unit is char Lzed in that an air-bubble 5 supply ratus is
provi ded undgﬁ5§% %glose to the screen. Pé%%%ﬁ%mj

_2]..

BB, K2 Tk, LEKEL L, LBKBOD, MEKT - NOLEEFTE

h. MAENERGEEOIBOEST. RIGMEHRHIEEKEREZRARMBERRE
THRUZE (REAEARE/ RAREKRE) TRUE.

RIH OB L 1 |2 | 3 |4 |6

MEKBOD (mg/L) 4. 8 (4. 8 |4. 8 (5.0 (15

MEAT -N (ng/L) [15.0 [15.0 [15.0 [15.5 | 21.0

xEANH«—N (mg/L) (0. 1 (0. 1 [0. 1 (0. 113.0
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In this invention, the air-bubble supply apparatus provided under

and close to the carrier separating screen can increase the ascending
current speed through the passage defined between the screen and the
stream gui de nenber. Because, air bubbles increased by the air-bubble 10

supply apparqﬁa§%ﬁ@§§es through_ t he f!OM/passage. SE”?%g%&h“‘
I bed a r

I nventi on descr s claim4 is an air-bubble supply neth
a carrier separating screen. The nmethod-ig €haracterized in supplying air-
bubbles in such a way that an air supply rate is varied with tinme for

separ ating m gk HobRy A FRTI A BY,S K AREGRIE 3 & SRk K fhiufigh &el)® S

In this invention, the air supply rate varied with tine prevents
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clogging in the screen. The invention described as claim5 is

an air-bubble supply nethod for a carrier separating screen as set
forth in claim4. The nethod is characterized in that air-bubbles
are supplied fromnore than one 25 positions close to the screen.

In this inveqtli I r-bubbles supplied fromsuch nore than one

11 S%é?%sgﬁs can control better to fall off build- Eﬁ@@gﬁ“?i ers
or contam nants on the screen supface, effectively preventing
clogging in the screen.
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The invention described as claim6 is an air-bubble supply apparatus
of a carrier separating screen for separating m crobe-nounted-carriers that

5 are used in a biological purification process of organic and

I norgani c substances in a waste water. The apparatus is
characterize an air-bubbl e supply header nDunted cl ose
to the carri gp! ggb@”&tl ng screen and a control neafECYIEP703914
controlling an air supply rate fromthe hgader with time. 10

In this invention, the control nmeans can control an air supply rate
fromthe head VAry. Lai ypbl he

i nvention desg:?lbtée)'a Zg %?r’;‘“ ?spanﬁgls?% e%:%ﬁ{gp pgr3a ui)ssﬁaﬁgﬁ

as set forth m@aim6. The apparatus is further characterl zed in having

nore than one air-bubble supply headers close to the carrier separating 15
screen. X1 4@%Miﬁfmeﬁildﬁﬁﬂ’ﬁm&ﬁﬁ;ﬁﬁéhasﬁiﬂﬁfﬁigﬁﬁc&e
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20 generates air bubbles which produce an effect on the screen

surface. The header shoul d be specifically positioned based on the
si ze of the apparatus, ' ‘the kind of carriers, and the kind of waste
wat er . The invention described as claim8 is a waste water
treat ment nethod for purifying biologically a waste water. The
method is charQd¥®#.ed in that 25 for treating an wast &GIAFEH 3
process tank containing mcrobe-nmounted- g5 - carriers, the process tank
has an infl ow water descendi ng hei ght and the
BE (ng/L)
L. BOD : EYMbFRERR
BOD 100 EKE
T—N : Z2REE
T—N 30 NHs =N : 7 E=7H
=HREE
NH«~N 25

RSO # | ®
WMEEKkBOD (mg/L) 5 ] 12
KT - N (ng/L) 15; 23
EEANH.—~N (mg/L) 0. 1. 2 9
HH R ARIE AR | 1. 1| 1. 8

BLCRUERBRERPSHSPRED I, ABHOFKLERED & > IR
SHNCSEREEBE2RET32Lick ), BOD. T - NO@hORREH
THoTHEMTEZ L ERUT WS, RILAEKEE / HAGEREE D &
HoprESic, T HF1. 1THaDINLT, T8 21, 8TH3. =
DHBHERD & BAMEEE, BASBERET SAURERELRET S
LickoT, MACHENERCEELANCHRIREILDTRTHD, B



| ateral wi dth substantially perpendicular to the height such that the ratio
of the height to the lateral width is between one and four. The inflow
water and the carriers in the process tank are stirred by aeration so as to

distribute the carriers in the water. 5 In this invention, when
an inflow wa | jologically purified, m cr obe- nopunt ed-carriers
are added actégéaii’ﬁsaﬂo the capacity of the t r eat metCTEO3914
Furthernore, the process tank has the forggoing ratio di mensi ons.
Thus, the mcrobe-nmounted-carriers are evenly distributed,

al lowing an offiy SimstimMAEER e e hizalt aorieeess 10 The

I nvention described as claim9 is a waste water treatnent for
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inflow water. This allows an efficient biological purification process for

the 20 I nfl ow wat er . The i nvention described as claim 10
is a waste water treatnent facility as set forth in claim9. The
facility is further characterized in having a partition that

determ nes the,idishig Of the length to the lateral w dth of

process tank so as to be a predeterm ned val ue. Furthernnre?qﬁ%?”%?l
partition is a screen having a nesh to prgvent the carriers fromflow ng
out . In this invention, the partition screen provided in the

process tank apE 1. 1~3. OkMBL. FELR. 1. 5~2. 0LR3L> CHE
T3, @i, k1. 1UTFOBEE. REMSEL. Bk OBRREEFE
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achieve the dinmension ratio of a predeterm ned value, allow ng an effective

distribution of carriers in the tank water. As descri bed
above, when a waste water is treated in a process tank i ncl udi ng
carriers, the ratio (L/B) of the flowdirection length L to the |lateral 5
width Bis d to be a nuneric value between 1 (one [ four),
preferably b:‘%%glnsq (one) and 3 (three). I n aé’&q}?%'ﬁ""&ﬁy

appl ying the invention, an existing procegs tank could be parted

to provide a plurality of process tanks having such a di nension

ratio, all ooy o grotmsl SO Y SHEMBEAT 6 ~9'6 S FERIL R e the

10 wat er rection length L' 1s significantly larger than the

| ateral w dthhd. B of the process tank, a partition satisfying the
f oregoi ng di nensi on tio oul d effectlve d| stribute carriers in
the water by s&# M?ﬁ%ﬁ%mléf w&ﬁﬁﬁ mﬁr@ﬂ &1k B BEL Bidbl e
supply). The
prevent the CQ%E %ﬁ%pﬁlﬁ‘gi HOt%@%ﬁl ﬁl @%mﬁtﬁ% t he
process tank.g %TW%&%LM&@‘&%&E@@E&%' bed. 33 @ehets s a vaste
wat er treat rrent

(EiEER1 2)
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that utilizes a treatnent apparatus having an aeration tank provided with
carriers. The nethod is characterized in that the aeration tank includes

a process tank and a plurality of air-bubble supply apparatuses nounted 20
in the process tank. Furthernore, the air-bubble supply apparatuses

vary in air gagﬁbxy&ate toward a downstream of the tank upstream side.
This can genera swirl flowin the tank to distribute thECURYORY

t he ' tank for biologically purifypng the waste water.
In this invention, the variation of air supply rate fromthe air-bubble 25
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14 an effective waste water biological purification process,
The invention described as claim12 is a waste water treatnent

met hod as set forth in the claim11l. The facility is further characterized
in that the ratio of the npst downstream air-bubble supply
apparatus to t he nost upstreamone in air supply rate is ad ust ed
tgpbe a val ug” %§¥HE”% 1p1 and 3. 0. PR P TERT743014 J

i nvention, the ratio of the air supply ragg-of the nost downst r eam
to that of t he nost upstream side generates a swirl flowin the

tank. Meanwhil e, where theﬁgﬁgﬁgijjgj%2§s than 1.1, an insufficient swrl
flow 10 devel ops, cau5|ng a reduced carrier distribution, and the

ratio larger than 3—Ordecreases nygcu di ssolution into the water.
Hence, the ratio between - (n%ga}d 3.0 idq desired.
fHEL.
BOD 100 BOD : &¥{bF0Eask
ERE
T—-N 30 T—N:ZEREE
NH«—=N:7>E=7H
NH.—N 25 2HREE

St 1 2
JxEAKBOD (mg/L) 5 22
MEEAT—N (mg/L) 15 25
WEANH.~N (mg/L) 0. 1 2. 5
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The invention described as claim13 is a waste water treatnent nethod
that utilizes a treatnent apparatus having an aeration tank provided with
15 carriers. The nmethod is characterized in that the aeration tank
i ncl udes a process tank and a plurality of air-bubble supply

appar at uses nt In the process tank. Furthernore, the
ai r- bubbl e sSﬁ%Pﬁ’/ﬁg’@ar at uses vary in air supply r ZCEBEIYAR t he

left and right sides of the tank relativeto the downstream
direction. This can generate a swirl flow substantially 20

per pendi cul ar mdirection in the tank to distribute the
carriers in tf@%&gﬁﬁfﬁ%ﬁgi cally purifying the waste water.
I'n this inventippFEhe /21> PPk KR RV, dRATE A JodtaEess Hdf) faTikiand

right sides of the tank so as to widely distribute carriers for an
effective PS5 ol ogi cal purification process. 25 The

ws st forth it DRaARMERAZ ITri B noa i< furiher characterized in
ORGBECRBEINER Y V- OEHCBRERRIT B LICLD. KO
AT L BR Y )~ EEBOWD LRROBEDET 2HILTE B L L i,
REMADEOBRNI KO LARICEREL2E5Z 22 LFE N, Chick
D, PROVBGETHEL QHEKEDR Y V- ~OREEWILT I LHTE
3
QRGN TR EBALEDEL X TERTI LItk D, BELKE,P ORI
BELDSLHBICMD ANDZLNTE, ZhETRVV—VERBSHO LR
ROEEEZHT LN TCEDS, ChickD, R IBKAEBORKEZAD
XEBILYPTES, BAEICL- TR, BREBEIFEL RS,
(2) BB 7 ) — 2 OBKAEBLUTREAEKE
QHECRA 2 ) —-COHEE Y 2BIETE3HEMMAX 7 Y-V OBEATES
LUBREBERHTE S,
QFHEGSMAR Y V- DBSEEZAVWIE, BEEIFEZSRVOTE
BOMBEMEBRETEIL L bIc, XYV — 2 D/EIES TEER 7= DHEEKAL
BRI DR E 2 NIBICHIRT E 3,
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Ok 2HEDEELBEEZEA ULKIMETUETSICY > T, MEDE R
HEDEA L RIMEDKORTHARLZOBREANLOEIDLE 4T,
ELLIk 1 ~3 LT aliBREIGHEIC & Y MEDEELEEE MBS RS
CLBTEZILDS. HEORVBBLUHBEARIRMEE 23 L LI,
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TR EE T LS CHEEORBEBILTEZ R ) —Vick bz Lic
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15 that the ratio of the.right side to the.left side or of the
left side to the right side of the aeration tank is adjusted to be
a val ue between 1.1 and 3.0. The ratio of the right and left sides
of the tank in air supply rate enables the swirl flow with ease.

5 The invention described as claim15 is a waste h% gt ment
net hod VORI utilizes a treatment apparatus having an aeration tank
provi ded with carriers. The nethgd is characterized in that the
aeration tank includes a process tank and a plurality of

ai r-bubbl e syppd ¥ AP es nmounted in the process tank.
Furthernore, the alrggﬁﬁﬁﬁg supply apparatuses vary in 10 I nstall ation

interval s t OVBEEDE 2 Btk SRR TIE R Badith B L AT T $rd aitic., IRSHEA
e S B R Rl S AR T B - L s 3 S, T Fompu
CREX W HENEROR 7 ) — O D ICHEDERT 2 LR, XY
=2k & BEEMESEEN TR, 27— BROEE D HEL LTO
A7) - EREORERAOAH RERTE 5.
QFREHEBET L IMARHERES ¥ 52 LT, RHBESCEARREI X
BH—FUEBRT AL L b, BEMACEERERES ST, MEMRERE
R S TIALERTS LOTH Y, [EREBBEORNYE L EREH
ZlTH D BAMERE OB BRI k5.
O S PICHEME LGRS M EE L. MEYERLEKDOLTREY
CRATEBL L bic. BEMTHRICRESNEREMER Y ) —> 0/
DR T 52 L H <. HEAEAR Y U — i & BIEAARIK RIS
bh. 27 1) —> AOBEDHEL LTEBX N TWER Y ) — > BRSO
BREQERH T E 3,
QRS D T FI-BE Uk SR LR & SR EEO A2 5 5. IBEMAAD
HABDDR VMBI RIS CHAE I ABE B2 L BSTEETH b,
EEREERTE B, |
DEADRA X N REM I REX h 3 BB 027 £ FSH L & T
LTRROEHI LT, KEREREX VT, BEEHAHC MBS RS LT
& 20T, MEMTHRICEAMRET 32 LHETE S, £k, BRREEHA
KOBRTHECAP>T. BEMAOEELTREZDDL L, RERERES
¥T. EEFBSHOTAKDIT HRICEID > CELTNDPIRET D%
LT3 HTE3B j '
GRS LRI L ORAOBRMBELELT5I LB, BKFOBOD®D
ET PEREORED DI HELREAE L BEMA K RY I HEREE S
BXE3C LT, REHAC2HERE X BT, BKOMRNR LML
SR RIS C LA TE BRADD 3.
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flowin the tank to distribute carriers in the tank for biologically

purifying the waste water. In this invention, The adjustnent
of the air-bubble supply 15 apparatuses in the installation intervals
allows to generate a swirl flow so as to widely distribute

m cr obe- nount g4d- iers for an efficient biological rification
process. &89&%7% The i nvention described ag claim16 i Srtﬁ&&g{s Yaat er
t r eat nent facility that utilizesgpa_treatnent apparatus having an
aeration tank 20 provided with carriers. The facility is

characteri Zedﬁ;}j&g‘?%%@ﬁﬁ%ﬁéﬁwtﬁmfé %Iﬁﬁaﬂ% gdes a process tank

and a plurali e su appar atuses nounted in the

process tank. @agkFeRAMEFCLS ) 2T IDICIRRE 3 5 0 2 B Ik @& Z0es treny) —Apans

that varies the air-bubble supply apparatuses in ir supply rate

a
toward the doWnktaEshdlNEsE Laardds. X2V — > B#OEEEE bid#ad bk Dthé

S e T AR L o T



16 effective bi ' rification process. The
iI'nventi on descri bed aj“ml m : ﬂﬁ &ﬂmaste wat er treatnent
facility that utilized'} : S arat us having an aeration tank

provided with carriers. The facility is characterized in that the aeration
a process tank and a plurality of air-bubble supply

5 t ank ‘1”8%
appar at uses noun n the process tank in a direction substBriE3743514

perpendi cul ar to the downstreamdirectiang, Furthernore, for adjusting the
air supply rate between the left and right sides of the aeration tank, the

facility has one or nore of orifi agy u t pdevices that are provided in
air 10 tubes included in thgﬁhiggbg%g?g gﬁpply appar at uses.

I'n this inventli.oggkenaiw ks koSt sl Yy HapRyRb s sadrss Bc @ B bes fi4:
YEEGEAREZRKE 20T 2BEIMAR 7 V-V RBEBNT,

BIECBESRAR 2 ) — > ORFECHR2ET CTEREERT L 2FHL
THHESMRAR 2 Y~ EE,

. FRE L CEROHESBAR 7 V- EBIZBVT,
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6. BAKRFDEMME &L UMY E EYERICBLAE T 2BICER IO 2 ME
VEECHEZEASBRAI ) — 0o BT A RAEBICBNT.

HIREKRSMAZ Y ) — VBB h 2 BEH~Ay F—L| RifcBEAN
v & —h S DOBABEGE T IBRNBMEFR L Z2MI 2 L2 L 7518
SRR )~ OBEREE.
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8. MR T 5 EEAKMB A EKICBNT,
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adj ust ment device for adjusti ng the air supply rate between the left and
right sides 1|Im m duce a swirl flowin a direction
per pendi cul a I ﬂ"“ﬁ |“||| |MWat er downstream direction. This enables to

wi dely distributé carrerd 15 in the tank. The invention
descri bed as o& ‘]T’Qd(ﬂ 8 is a waste water treatnent nethod t hat
utilizes an ae tank including nicrobe nmounted carri er?CT’fﬁ%’””l“

method is characterized in that the tank gonsists of one conpartnent or a
plurality of conpartnents parted by such a partition as a carrier

mount od ol ose (R HERRBS SR AL IR L B R ey S R

gener ating apfip? At MSCESHIEOWMIN AMD B & ¥l THARC BB 28HEE o d Rbel
partition. This conflgciatlon generates air bubbles in the tank to

produce a swi HTH B Eck Rt 1 DEEAKMEEEEcarriers in the tank.
Sereon i s mouttGa TRRRR G SskiPR s S i AR 1 R bR Bl 5B cen
hi's produces 3RS i AdE Rk A 1C'E Bl aley 9erd 48 Feresit
ERELE T 2HRE CRROFKLERE,
11. HEEHA ULBRSEE STLEEE S B B ALEA R BV T,
HISIRSM DM & RIS BT S N A MO B ERED SR D,
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TRBLET, HERSMNCEEREZRES €. MRBSMACEAI AR
LB LB T B AR ARG IS A S ¥ T, BKDEMER R
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mm%\1.1~3.oataxaumﬂfazae%&ata%mm11m%
R DL LI 55 o |
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TEALTRRLEBZ LD, MRBSMORT SIS L CIEEEA L
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KR EHEALER 2175 2 L 28 E T 5 BEANIRA .
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LEBBET ZERE L 3 CEROBKLE .
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nd prevents a short circulation flowin the
outfl ow par !'Ell j jl!lirl(l!l generating a swirl flowin the tank to
distribute a bi ol ogi cal purification process.

The invention descrlbed as claim19 is a waste water treatnent 5

met hod as se%w;%#%ﬂﬁin the claim18. The nmethod is further characterized

I n operating cO g ously or intermttently the air bubblepﬁgﬂgpﬁwpﬁg
apparatus to generate a swirl flowin thggaeration tank so as to distribute
the carriers in the tank.
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In the invention, the air bubble generating apparatus operates 10
continuously or intermttently to take off carriers accunul ated on the

screen so as to distribute the carriers in the water contained in
t he tank. The invention described as claim?20 is a waste
water treatnent facility " that utilizes an aeratio i ncl udi ng
m cr obe nnun?@HmegpFiers. The facility is characteﬁ?&@%kpﬁhfhat
the tank consists of one conpartment or a 15 plurality of

conpartments parted by such a partition as a carrier separating

screen. Furthernore, another carrier separating screen is disposed close

to an outflow part of the tank, and a specific air bubble generating
apparatus is installed just under or clqgsg.to the partition. _

In this invention, the aeration tank ha&/ﬁ% carrier separating screen is 20
mounted wi th an air bubble apparatus positioned just under or close to the
screen. This enables a streamto taE%%o f rriers that tend to build up on
t he screen so as to distri e’ c iers for %ﬁtﬁi ol ogi cal

purification process. The partition screem f ﬂﬂngitudinally
parting the aeration tank prevents WFthe carriers fromunevenly .
distributing toward thﬁ:outhOM/side of the 25 :gnk. '
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18 Brief Description of Acconpani ed Draw ngs FI G
1 is.a sectional view of an enbodinment 1 of a carrier separating

screen unit according to the invention. FIG 2 is a sectional
view of an enbodinent 2 of a carrier separating 5 screen unit
according to_the invention. FIG 3 is a sectio A f
anot her gnboawrgr‘h” of a carrier separati ng screeﬁébm"}ag&gordi ng
to the invention. ~ FIG 4 is a perspective view of an

enbodi nent *3 of a carrier separating

2/22
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screen unit according to the invention. 10 FIG 5 is a sectiona

vi ew of an enbodi nent 4 of a carrier separating screen unit
according to the invention. FIG 6 is a sectional view of an
enbodi ment 5 of a carrier separating screen unit according to the
i nvention. FIG 7 shows schematic illustration ow n

bui | d-up st al¥%89#785 carrier or contaminants on a screen sﬁ?f’&?\gﬂﬁﬂ%n an
air supply rate varies . with tine. FIG 8 shows
schematic illustrations showing build-up states of carrier or
contam nants on a screen surface when an air supply rate is

constant. 20 FIG 9 is a graph showng a water |evel difference
across a separating screen, whi.ch varies with tine.

FIG 10(a) shows an enbodi rent 6 of an a%i2&t i on tank applied to a

waste water treatnment facility according to the invention, FIG 10(b)
shows a plan view thereof, and FIG 10(c) shows an alternative exanple 25
of the aeration tank. FIG 11 is a schematic side view of an
enbodi mrent 7 of an aeration tank

B 3K




19 applied to a waste water treatnent facility according to the
I‘nventi on. FIG 12(a) is a schematic side view of an

enbodi mrent 8 of an aeration tank applied to a waste water
treatnment facility according to the invention, and FIG 12((b). is
a plan view thereof 5 ' FIG 13(a) is a schemati ' vi ew of
an enbodi nenw](bgsﬁg-fzsan aeration tank applied to a &ﬁ@#@%ﬁl‘gr
treatment facility according to the invention, and FIG 13(b) is a
pl an vi ew t her eof . FIG 14(a) is a schematic side view of

anot her enbodi rent 9 of an ‘

4/22
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aeration tank applied to a waste water treatnment facility according to the

10 invention, and FIG 14(b) is a plan view thereof. FI G
15(a) is a schematic side view of an enbodi mrent 10 of an aeration
tank applied to a waste water treatnent facility according to the

i nvention, and EI 15(b) is a plan view thereof. I 6(a)
is a schemat iv@ogql vi ew of an enbodi nent 11 of an 15 agpgltlﬁgﬁfﬂ}l nk
applied to a waste water treatnent facility according to the

invention, and FIG 16(b) is a plan view thereof. FIG 17(a)
is a schematic plan view of an enbodi nent 12 of an aeration tank
applied to a waste water treatnent facility according to the

invention, and FIG 17(b) is a side view thereof. 20 FIG 18
shows a flow di agram of a known standard 5@Ri vat ed sl udge process.
FIG 19 is a schematic sectional view of a known waste water treatnent
facility. FIG 20 is a schematic sectional view of a known
waste water treatnent 25 facility. FIG 21 is a schematic

sectional view of a known waste water treatnment
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20 facility. FIG 22 is a schematic sectional view

of a known waste water treatnent facility. FIG 23
is a schematic sectional view of a known waste water treatnent- 5

facility.
WO 98/18728 : _ PCT/IP97/03914
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Det ai | ed Description of the Preferred Enbodi nents Referring to

t-he acconpani ed drawi ngs, a plurality of enbodi nents of t he
invention will be discussed hereinafter. 10 Concerning the

enbodi nents, there will be discussed a carrier separating screen
unit used in_a waste water treatnent tank such as an C ﬁ?rﬁﬁJ n tank
and a pr ocesNOFR™83n air- bubbl e supply net hod/ appar at us PCTRFIT égpl i ed
to the screen, and a waste water treatnment nethod/facility thereof. 15
(Enmbodi nent 1) FIG 1 is a sectional view show ng an .
enbodi ment 1 of a carrier separating screen unit according to the
invention, In the Figure, denoted 1 is an aeration tank; 1b a
downstream si de tank wall of the tank 1, a carrier separating
screen provi ded over a treating water oz{ ow openi ng 20 formed in an
upper portion of the wall 1b; and 3 an aeration apparatus on a

bottom side of the tank 1. In this enbodinent, there is provided a
stream gui de nenber 20 cl ose ¢ and upstream of the carrier separating
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screen 7 (hereinafter called as the screen). The guide nmenber 20 is fixed
W th a support neans (not shown) in the aeration tank in such a way that 25
t he nenber extends parallel to and with a given space fromthe screen 7.
The gui de nenber 20 has an area to cover a screen 7 across the over-al

21 wi dth and across a hei ght between the |lower end and a
posi tion of 3"6?@@?8 depth froma water surface VF.P?ﬂﬂgvmﬁpﬁvision
of the guide nmenber 20 defines a fl ow passage between the screen 7

and the gui de nenber 20. The

8/22
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aeration apparatus 3 |ocated bel ow the fl ow passage supplies air-bubbles 6
5 which enter into the flow passage 21 to nove upward through the

fl ow passage 21 to its outlet opening 210 w thout spreading in

di fferent directions. The upward novenent of the air bubbles 6 in
the fl ow passage 21 provi des an ascendi ng current havjn peed
Va al ong thevgg?@ﬁﬁﬁguide menber 20, preventing ca?&?@?@mguir t he
| i ke frombuilding up on a screen 10 face. Thereby, the carriers 5 or
the like return to an upstream side of the aeration tank fromthe
outl.et opening 21o of the flow passage 21. I n addi tion, where
the air bubble aeration apparatus 3 can not provide a sufficient
stream speed V in the fl ow passage 21, ag&%@er ai r- bubbl e suppl y
apparatus 8 shoul d be di sposed near an i openi ng 21i of the 15 flow
passage to generate additional air bubbles. The stream gui de
menber 20 may be made of concrete, netal, plastic, or the Iike,
and may be in a plate shape or a chan% ﬂa@g each side portion

bent toward the downstream side of th ahk (Enbodi ment 2)
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FIG 2 is a sectional view show ng an enbodi nent 2 of a carrier

separating screen unit according to the invention. This enbodi nent is
different fromthe enbodinent 1 only in that the stream gui de nenber 20 -
extends to reach near the aeration apparatus 3. The other configurations 25
that are the t he enbodinent 1 will not be discussed ] e
enbodi nent 2@%‘;’1 ake air bubbles 6 just generated by therg'g’%gplp?g-r{;p

22 apparatus 3 into the flow passage 21. That is, the generated
air bubbles 6 enter the flow passage 21 before spreading in
different directions. A |lower

10/22
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end of the guide nenber may be forned in a divergent shape to intake

nmore air bubbles generated by the aeration apparatus. Hence, nore air 5
bubbl es than the enbodinent 1 flow into the passage 21, which

produces an ascendi ng current having a greater speed Va. As in the

enbodi nent 1 the air bubble aeration apparatus 3 can | de

a suffici entwsﬂ%éﬁﬁsspeed Va in the flow passage 21, anot he@h’?@:ﬁﬁ)l e
supply apparatus 8 should be disposed in the flow passage 21 to generate 10

addi tional air bubbles. : FIG 3 is a sectional view show ng
anot her enbodi ment 2 of the unit according to the invention, in
whi ch the stream gui de nenber 20 has an inclined | ower portion 20e
di vergent toward the bottom of the tanﬁ’|1 ﬁi s can feed nore air
bubbles 6 into the fl ow passage 21 fro ( aeration 15 appar atus 3.
(Enbodi ment 3) FIG 4 is perspective view of an enbodi nent 3
of a carrier separating scree§ unit according to the invention.
This configuration has a stream

£11K




20 gui de nenber 20a in an upstream side of the screen 7 and a stream
gui de nenber 20b in a downstream side of the screen. Between the guide
menbers 20a and 20b there are provided side plates 20c and 20d to define

fl ow passages 21 and 22 respectively in an upstream or downstream si de of
the screen 7. .This produces an ascending current each in the u Stk am 25
and domnstreﬁﬁ?%*@@g of the screen 7, nore effectively prevgﬁF&ﬁE %ﬁ?ld!up
of carriers or the like on the screen 7. '
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(Enbbdinent 4) FIG 5 is a sectional view of an enbodi nent 4

of a carrier separating screen unit according to the invention
This configuration includes a screen 5 7 provided in an upper
portion of a dowmnstreamwall |b of the aeration tank. The screen 7

I nclines toward the upstream of the tank. Furthernore, there

di sposed a stW‘é%q’ﬁsZﬁ}i de menmber 20 in the tank, which consi sESTIPI743914
vertical part 20g along the tank wall 1b and a slanting part 20f along the
inclined screen 7. Thus, a flow passage 21 defined therebetween turns 10
toward the upstreamof the tank in its upper part. ' ( Embodi nent
5) FIG 6 shows an enbodi nent of an air-bubble supply
apparatus for a carrier separfékgg screen according to the
invention. In FIG 6, denoted 15 IS a screen; 11 an air-bubble
supply header disposed in the screen front side; 12 a
conplinentary air-bubble supply header disposed in the screen rear
side; and 13 a controller for adj u%ﬁ nP a'3r lﬂlpply rate with tinme. In

(a)

33b

—)— - = -0 Ll' -Q——-—0~0
00— 003 6-0— o0 »
xk ] O ik
]
1

i - t
g 1 S w4 S



FIGS 7 and 8, the sane nunerals show the sane conponents as ones in FIG

6. 20 The air-bubble supply apparatus for the carrier separating
screen _ i ncl udes a coupl e of air-bubble supply headers | ocated near
a lower part of the screen 10 and respectively on each side of the
screen. One ig the header ' 11, and the other is the . Each
header connuﬁﬁeayﬁgnﬁﬁth t he controller 13 so as t ;%@Piéir
supply rate with tine, The controller 13 25 consi sts of, for exanple,
a CPU (central processing unit) and a storage menory.
24
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To know a with-tine build-up change of carriers or contam nants on the
screen face, in an operation of the air-bubble supply, the ratio of the
front header 11 to the rear header 12 in air supply rate was
varied with tinme in such a way that the ratio sequentially becones
1:1, 1:3, an . n 5 anot her conparative operatio

appar at us, tﬂve&%silﬂ'glhant ratio of 1:1 ™ was ma!ont ai negc%%ﬁ}aﬁl?m.
FIG 7 is a schematic illustration show ng buil d-up states of
carriers or contam nants on the screen face when the air supply
ratio was varied with tinme as described above. FIG 8 is a schematic
Illustration showi ng build-up states of carriers or contam nants on the 10
screen face when the air supply ratio const ant :as descri bed above.

In FIGS. 7 and 8, denoted 14 is a buil of carriers or contam nants;

WA a screen front side water |evel; and Wb a_screen rear side water |evel.
Varying the air supply rate with t Eetﬁefﬁﬂthe front and rear sides

of the screens 10 prevents carrierS and contam nants 14-from buil ding up 15
on a specific part of the screen 10. ThaS) al | ows buil d-up and falling

t her eof alternatively, positively preventing clogging of the
screen. Mbreove the
wARy 5 24 g sk
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difference between the fore side water | evel Wa and the rear side water

l-evel W is conparatively small. Meanwhile, when the air supply
rate keeps constant, the build-up of carriers and contam nants 14
at a specific part 20 of the screen face 10 grows with tinme to becone
conparatively |arger, causing cl ogging of the screen 10. Mbpreover,
the differen W8en t he fore side water |evel VWECEHMRPOR4; car
side water |evel Wb becones too | arge to be capable of the water
treat ment. In the enbodiment of FIG 6, there is provided a
coupl e of air-bubble 25 supply headers near a |l ower part of the
screen respectively in each side of the screen. A plurality of

ai r-bubbl e supply headers may be provided in a

25 16/22
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vertijcal or horizontal direction of the screen. The air supply
rate:controller may be a flow control valve for adjusting air
flowrate with tine, and may be a val ve adjustable in flow sectional area
wWth time and provided in a pipe |line comunicating with an air-bubble 5
supply header. (A specific enbodi nent 5)

specified emYHAPHE® 5 utilizes nicrobe-mounted-carriers ea(?ﬁr’(#%g“

whi ch consi sts of a pol ypropyl ene, hollow cylindrical one. The carrier has

a4 10 mm out er dianeter, a 3 nmminner dianeter, and a 5 mm | ength,
the specific gravity of which is 1.015. The carriers are contained
with a 10%filling ratio (apparent volune ratio) in a mcrobe

process tank. There is disposed fuch a carrier separating screen
as shown in FIG 6. The screen is a 17/22
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wedge-wire screen of a 1.5 mmnesh, and has a-Imw dth and a depth in 15
water of 1.5 m The air-bubble supply header conposed of a 25 mm di aneter
pi pe having a plurality of 1 mmdianeter ports forned at 5 cmintervals,

which feeds a tap water to the screen side. The air supply rate of the

screen fore gide air-bubble supply header varies sequenti al I
L/ min (|iter%"é¥/ﬁt§f\§”ﬁ1 nute), 15 L/min, and 45 L/min at the iké’?’%’ﬁ%&gf 30

20 seconds in cycles. At the sane tinme, the rate of the screen aft
side air- bubbl e supply header varies sequentially into 30 L/ mn,
45 L/mn, and 15 L/mn at the intervals of 30 seconds in cycles.
The with-tine variation of the water |evel difference across the
screen was nonitored. For ogéaining a conparative data, a
similar observation was carried out 2518/22in a case that a constant air

supply rate of 30 L/mn is applied to both the ai r-bubbl e supply
headers across the screen.
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26 FIG 9 shows with-tine variations of the water |evel

di fference across the screen. As shown in the graphs
of FIG 9, where the air supply rates of the two headers were
vari ed as descri bed above, every air supply rate change 5 coul d fal

of f accynula%ﬁ? 1?%k'ers and contam nants - on t he screen fachT, 97103014
preventing a's Icant increase in the water perneation resisting

coefficient. This naintains a with-tine small variation in the water | evel

di fference across the screen. Meanwhil e, in the conparative
data, the with-tinme constant air supply 10 rate grew the build-up on
the screen into a conparatively | arge one, which : causes a

significant increase in the water perne?ékﬁp resi sting coefficient of




the screen. This increases the water |evel difference across the screen,
resulting in a state unable of water treatnent. 15 ( Enbodi nent 6)
Next, referring to further draw ngs, a waste water treatnent

met hod/ facility of an enbodi nent according to the invention wll be

di scussed. F hows an enbodi nent of a waste water tr
facility accgggpﬁgnﬁo the invention, FIG 10(a) is a side v?§%$§@%?“&|e

10(b) 20. is a plan view thereof. The waste water treatnent facility
has a process tank 23 that includes an aeration apparatus 3
nmount ed on the bottom of the tank 23 as providing an aerobic tank.
Furthernore, there is disposed a screen 24 at an outlet opening
for a processed water. The process tank Z%g i ncl udes

m cr obe-mounted-carriers 5 of a quantit;:6 responding to the 25

capacity of the process tank 23. The process tank 23, as shown in FIG
10(b), has an aspect ratio between 1 and 4. The ratio being of a length L

to g%; 2 0 Eg
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27 a lateral width B substantially perpendicular to the inflow

di rection. The ratio around 1 (one) is best, and practically, it
is preferable to select a ratio between 1 and 3. The
water in the process tank 23 flows only toward the outfl ow side, a

fl ow speed he outfl ow end of the tank bei ng approx

bet ween 0. 3 a0§&89?£cnisec. If there is provided no aeratiohgﬁhgbﬁgq nfl ow
side of the tank, a waste water inflow woul d cause a downstream di recti on
current between 0.3 and 2.0 cnisec. This current may distribute carriers

21/22
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unevenly in the tank, the nore of the carriers being gathered around a 10
| ower part of the screen. Meanwhile, in this enbodinent, an inflow water

encounters air bubbles generated by the bottom aeration apparatus 3, which
weakens the downstreamdirection current. In addition, the carriers 5 are

bl own up to ter surface of the process tank 23. T 1ers 5
keeps substgﬁ@ggpﬁ@a%ﬁ even distribution. The process tank 9%“@%%@%?%@ t he

15 carriers 5 having a specific gravity around 1.01, which are
floating and evenly distributing in the water. The even

di stribution of the carriers 5 in the tank 23 enhances that such
m cr obes as an aerobic bacteria carried by the carrier 5

deconposes organi ¢ substances in the mag%? water to purify the
water. Then, the purified water is deli dinto a final 20 settling
tank.. The carrier 5 1is a particulate.carrier that consists mainly of

an organi c pol yner substance or an %o%agc bstance. The carrier holds
effective waste water purification crob pui |t up thereon or attached
thereto. The carri may be, for exanple, a plastictgiece or a flexible
one made ch a material as sponge. 25 The screen 24
has a mesh that can prelent mcrobe the carfkders 5 ffom




fl owi ng therethrough. The front side of the screen 24 receives an effect. of

28 the aeration, air bubbles of which scratches off the
~carriers 5 that tend to * build yp on the screen 24. In addition,

t he even distribution of m crobe- attached carrier5 in the tank

enhances to prevent the carriers from bui l di ng up on the screen

24, resulted in little clogging of the screen. The 5 screen 24

applied in this enbodi ment acts nore effectively.

Ti vention

WASTE WATER TREATMENT  METHOD/FACILITY, CARRIER
SEPARATING SCREEN THEREOF, AND AIR-BUBBLE SUPPLY
METHOD/APPARATUS FOR SCREEN

The present invention relates to a carrier separating scre‘én of a waste

. water treatment uhhzmg a microbe-attached carrierair-bubbl_e supply
method/apparatus for the -screem, and a waste  water treatment

10 method/facility provided with the apparatus. The invention particularly
relates to a carrier separating screen of a waste water treatment facility that

utilizes a microbe-attached camer for a biological purification process of

organic and inorganic substances contained in a waste water. The carrier

is a particulate that includes a majdr constituent of an organic polymer

15 substance or an inorganic substance, which holds microbes to effectively
purify the waste water. The carrier holds the microbes that may be built-

up thereon or attached thereto.

Background art
20 To biologically purify an organic substance or an inorganic substance in
a sewage or an industrial waste water, there is a typical standard .
activated sludge process for treating a waste water, which is shown in FIG.
18. This sludge process is a biological puriﬁcaﬁon process which aerates an
inflow water in an aeration tank 1 to deliver it into a final settling pond 1a.
25 The sludge returns into the tank 10. |
' Meanwhile, another biologically purification process utilizes a



FIG 10(c) shows a plan view show ng anot her enbodi nent 6 of a waste

wat er treat ment facility according to the invention. In the figure, a
process tank 23 is an aeration tank having an aeration apparatus at the
bottom thereof. The process tank 23 is sgparat ed by screens 24 and 24a t hat

10 have nmesh openi ngs capabl e of preventing carriers 5 fromflow ng
out, whi ch defines process tanks 23a and 23b. The process tank 23
has di mensi ons i n which the ratio of the length L to the | ateral

idth B i dOrRi @é&ﬂ, a or
;MSb theI fatlo o atﬁache ér'i? ngt Lo to t gtﬁggglpbpﬁé%% Fso not
re than 44 ?’gﬁﬁcﬂ% nQLsﬁ:{ gpéﬁ B% curs
|mr2 t he proces g provi sion chot e ¢ 9&%?? %b tlﬁﬁgg he
epar at ed Fﬁﬁ.gtaﬁﬁ% t y
qual |y adg or “eac %ﬁlf%gg%%%gia cgn eveq ?s rs ?Bhﬁé' 2 96‘-55]%& ach

k h
gﬁgstZﬁctesaé %%Q&&é ¥ e scrgéei#agég *s o e@igec Ve y |n this
20 g e”@éﬁtﬁﬁf"tank may mcluﬁE”Pt?&i "Gifctivt microbes as BOD removing

bacteria as compared with a standard activated sludge process. In the

aeration tank, microbes having high growth speed may be used with a
high concentration ratio, or microbes haﬁng a low growth speed such as a
nitfation bact(_eria also with a high cqncentzfation ratio may be applied. Such

10 carrier added aeration tanks _allow advantageously a t;oﬁlpact treatmeni;
facility for speeding up the treatment.

Meanwhile, the carrier added aeration tank requires to prevent the
added microbe-mounted-carriers from flowing out from the tank. For thé
purpose, there is provided a carrier separating screen respéctively in an

15 outflow side and in an inflow side of the aeration tank. To use the carriers in
the aeration tank water, it is required to use a screen having a diameter
mesh smaller than the carriers. |

In this catrier separating screen, the treated water flows through the
screen from an upstream tank to a downstream tank. Hence, an upstream

20 surface of the screen is accumulated by the carriers or other contaminants
(tike hﬁs), decreasing the flow passage area for the treated water to
disadvantageously reduce the waste water treatment capacity.

An art for eliminating this disadv'antage is disclosed in Japanese
Patent Applications Laid-open No. H. 3-38298 and No. H. 6-238290. The

25 ‘arts in the App]icaﬁons No. H. 3-38298 and H. 6-238290 are called
.hereinafter respectively as a prior art 1 or a prior art 2, which will be



FIG 11 is a sectional view show ng an enbodi nent of a waste water

treatment facility according to the.invention. 25 The waste water
treatment facility shown in the figure cgnsists of two process
tanks parted by a partition 28. One -of tfie conpartnents is a non-

29 oxygen tank 25, and the other is an aerobic tank 26. The
facility also has a final settling tank 30 for tenporally storing
t he processed water delivered fromthe aerobic tank 26 to settle

sl udge ther gigdussdd 44 P&fePriRg to/FIG.a9 and Y FIG. 20/21.

First, referring to FIG. 19 (prior art 1), denoted 1is an aeration tank:
i!anamrlﬂowmm,andE!an:umahon.apparahns‘Phetank 1conﬂunsanraw
waste water 4, which includes microbe-mounted-carriers 5 with a
b predetermined concentration ratio. The aeration apparatus 3 generates air
bubbles 6. The tank 1 has a carrier separating screen 7 af an outflow end
thereof. In the brior art 1, an air-bubble supply éppa.ratus 8 is provided
" close to the screen 7 for preventing the carriers 5 and contaminants . (like
haﬁ#)ﬁnﬂudedinthekuﬁevazrfunnlnﬁhﬁnglu)an:asmwensmz&meof

10 the screen 7. FIG. 20 shows major elements thereof.

In FIG. 21 (a prior art 2), a carrier separaﬁng screen 7 inclines in. an
upward, left direction along an outflow side configuration of an aeration
tank 1. At the rear of (right side) the screen 7, there is provided a chain
conveyor 16 in parallel with the screen 7. The conveyor 16 has sprocket

15 wheels looped over by chains. The chains of th,e.conveyor 16 have a brush
15 the tips of which project through openings of the screen 7. Near a lower
end of the screen 7, there is provided an air-bubble supply apparatus 8.
Thus, the apparatus 8 produces an upward stream along the screen
surface, which scratches awﬁurconmanunanms:nxmunuhnedtn:dhnguu;on
20 the screen surface so as to return them into the aeration tank 1.

Such biological purification processes, in which a carrier separating
screen is essential, have a high treatment capacity as compared with an
activated sludge process, since the biological purification process may
include high conéentratibn ratio microbes such as nitration bacteria

25 effective in waste water treatment. However, it raises a problem that will
be discussed hereinafter.



i ncludes a punp P1 for feeding the water fromthe non-oxygen tank 25 to 5
t he aerobic tank.26, an aeration apparatus 29 nounted on a bottom of the
aerobic tank 26, a screen 24 for- preventiing the carriers 5 fromfl ow ng out
into an outlet of the, aerobic tank 26, 4 circulation water punp P2 for
returning the processed water treated in the aerobic tank 26 into the non-
oxygen tank 25, and a sludge return punp P3 for returning sludge 10
deposited in the final settling tank 30 into the non-oxygen tank 25. The
facility is a gt prefésting’ i Gartietf Froi' Ylowink ot Ofrom Q;hbr h%ratﬁféﬁed

circulation type and utilizes a nitration or denltratlon rret od

The aer obi ¢ abPdtior? §ahRC thiéveis plvidéd bl @hr¥ic? deparsti at Bl Biaifow

the ratio of a water flow direction length L to the ateral vvidth B 15

subst anti al kidepasrizagtibel above, bhat bsa%houﬁmetmﬂova% of thCtandal | v,

the ratio between 1 and 3 is prefera e. I n the non-oxygen
tank 25, a TheamesH ofitheSsckéén i clopgedabith, théhéfitiers and the ﬁaﬁ'@i‘iﬁﬁx{t?at
anaerobi ¢ m crobes such as a denitration bacteria bi ol ogically

treatgs nitrlikedkaids. s Gh&ﬁéésa&'ﬂéim&aﬁbnuiéﬁﬂhﬁé%dent for a water
stream so that the water level of the aeration tank abnormally moves
upward, restricting the water treatment. In order to prevent the increase
of the penheaﬁon remstmg coefficient, enlagement of the screen is one
solution thereof, but it causes an increase in construction cost.

10 In the prior art 2, without upsizing the screen for preventing the
clogging, there is provide the screen unit having the brush for scrubbing off
to remove carriers and contaminants accumulated on the screen surface.
Howe_ver, the apparatus that has the extra brush causes a cost increase and
also requires a maintenance work thereof. In addition, there is the

15 possibility of causing damage of the carriers by the scrubbing brush.

-In the prior art- 1, the air-bubble supply apparatus in the waste water
treatment facility is simpler and less expensive than the scrubbing brush for
removing the depositions. The air-bubble supply apparatus provided
close to the screen generates air bubbles, which prevents or falls off the -

20 build-up of carriers and contaminants on the screen surface.

Furthermore, tHere has been another waste water treatment facility
having an aeration process tank that contains microbe-mounted-carriers
efficiently distributed in the tank for preventing the clogging of a screen.
This type of waste water treatment facilities utilizing microbe-mounted-

25 - carriers, for example, is disclosed in Japanese Patent Application Laid-open

No. H. 5-220491 (called as a prior art 3 hereinafter), H. 7-136679 (a prior



20 substances in the waste water as a reducing agent. The treated water

i § ' fed into the aerobic tank 26 by the punp P1. The aerobic tank
26 is always aerated by-the aergtion appar atus 29, which oxidizes
t o deconpose organic substances in the waste water and oxi di zes
ammonia into nitric acids or .. nitrous acids by the action of
floating mcrobes and m crobes on the 25 carrier. ' In the
enbodiment in FIG 11, the non-oxygen tank 25 and the aerobic

30 art4), or H. 7-124582 (a prior art 5).

Referring to the prior art 3, thereisa stream in a process tank, which

flows from an upstream side. The stream moves added carriers

~ (treatment pellets) toward a downstream side of the process tank, unevenly

5 distributing the carriers in the tank. This decreases treatment capacity of
the tank, and there is the possibility of clogging and blockage due to carriers
accumulated on a carrier separating screen. To prevent the uneven
distribution due to the stream, it is proposed that an inflow position and an

outflow position for a waste water are alternatively changed to alter the

10 stream direction in the tank. This prevents carriers from unevenly

~ distributing in a downstream side, - and also prevents the carrier
separating screen from clogging.

Referring to the prior art 4, as shown in FIG. 22, a treatment tank 13

has a plurality of rooms, each of which includes a baffle plate 14, air-bubble

15 .supply épparatus 8, and a activation device such as a propeller .mixer 18
provided in a lower part of the room. The room in(.:ludes added carriers 5
which are moved toward an upstream side by operating the propeller
mixer 18. This prevents ca_rriers 5 ﬁom unevenly distributing in an outflow
part 17, allowing an efficient purification process for sewage.

20 Referring to the prior art 5, as shown in FIG. 23, a treatment tank 13
has an intermediate baffle plate 14. In the inflow side of the tank,
there is disposed an air-bubble supply apparatus 8a that has a lower
oxygen dissolution ratio. Meanwhile, in the outflow side of the tank, there
is disposed an air-bubble supply apparatus 8b that has a higher oxygen

25 dissolution ratio. Furthermore, the air supply rate of the inflow side is
larger than that of the outflow side, thereby generating a circulation flow.



tank 26 are parted by the partition 28, and the water is punped to the tank
26. Alternatively, there may be provided a nesh screen covering an

opening |l ocated on a | ower part -of thejp%rtition 28, the nmesh having a size
for preventing the carriers 5 from passi Rg through. In another alternative
5 exanple, the partition 28 may have a hei ght over which the water
can enter fromthe non-oxygen tank to the aerobic tank

The carrier added process tank is not only applied to the circul ation

type, nitratfen cicullftid "Tw Contaiding Hw \distribdted Edﬁerlsl&b!ﬂlo%ﬁ%grﬁﬂ.

various types of carrier added waste water treatnent facilities.

exanpl e, 10eﬁdeﬁp§e@§e&ﬁ§§aﬁn%ﬁgnim_i ed to a waste water treatnent

facilities. For , the process tank is applied to a waste
water treatnent facility i ncl udi ng an aerobic process and a
non- oxygen process, only an aerobic process, or an anaerobic

process andgﬂgggﬁ#&ﬂbgnﬂégﬁéﬁs. Mor eover, the tank can be applied'
to a waste Water treatnent tacility used for a carrier added 15
oML OOBeRRETE foe ek timells R s o e Shrkin < °
have carried out, the anpanﬂms:ﬁ&ﬂo&mlin the prior art 1 (Japanese
Patent Application Lzﬁd-open No. H. 3-38298) can not prevent sﬁfﬁciently'
the screen clogging. Particularly, it has been found‘ that a carrier build-
up growth tends to occur at a #pecﬁh:;umﬁﬁon @nnnn#ﬂy_at an uppei
10 ~ position) of the screen to cause | screén clogging under a_stéady state of
the aeraﬁdn tank stream by the air-bubble supply.
A blockage of the screen occurs when the carriers are forced to
intimately contact with a screen surface, thereby decreasing the flow
- passage area of the screen. For preventing such blockages of the screen, it
15 is required to eliminate build-up of carriers on the screen surface.
However, the method of. thé prior art 1 that includes the air bubble
generating apparatus provided close to the screen lower end involves a
problem that will be discussed hereinafter. That is, referring to FIG. 20,
the air-bubble supply apparatus 8 generates air bubbles 6 that moves
20 upward with expanding themselves. This moves a surrounding raw water 4
together, generating an ascending current. A speed Va of the ascending
current along the screen 7 is higher near the air-bubble supply apparatus
8, preventing build-up of carriers on the screen. But, the speed Va becomes
smaller near a water surface WF, causing build-up of carriers around an
25 upper position of the screen. This raises the problem thht build-up of |
carriers on the screen 7 is not sufficiently eliminated. The deference of the



substances. The carrier is nounted nicrobes built up thereon or attached
thereto. In addition, the carrier may be applied to a process tank having
a b meter water depth and installed with_an air-bubble supply facility at a

20 . lower part thereof. The tank may Rave a deep water depth of around
10 nmeters and have an air-bubble supply facility positioned around
ab neter water depth. The process tank nmay apply an all-over-tank
aeration met hod or a swirl flow nethod. 25 (A specified

CrarmLe !, SPVAALIHRa spesds botesn b andlofeP S G bk i
1 caused by that the air bubbles 6 supphed by the apparatus 8 distribute in a
wide area of a higher position of the water. Where the aeration tank is
of a swirl flow type, there may cause a downward stream close to the
5 screen. Such downward stream décrqases an ascending éu_rrent speed
caused by the air bubble generating apparatus, resultéd in an undesired -
current. _ .
The method of the prior art 2 that has the unit for mechanically
removing clogging matters on the separating screen. The unit is expensive
10 and causes an increased maintenance cost. In addition, there is ﬂ:e
| possibility of causing damage of the carriers during removing of the clogging
matters. | |
| The prior arts 3 to 5 intend to enhance microbe treatment and to
minimize blockage in the carrier separating screen by stirring a water in
15 the aeratioh process tank. The prior art 3 changes alternatively the inflow
and outflow positions of the process tank so as to prevent uneven
distribution of carriers in the tank. However, the prior art 3 requires a
longer con(iuit' for delivering a waste water, resulted in an increased
construction cost. In addition, a valve for altering the inflow and outflow
20 directions is to be frequently operated at predetermined intervals. Tlns
raises the risk of a shut down of the system, which could not provide a
sufﬁment demgned capability of the system.
The prior art 4 has the baffle plate in the tank and an activation
device such as the propeller mixer provided in a lower part of the tank for
25  moving carriers toward the upstream side. However, the baffle plate aﬁd _

the mixer disadvantageously require a large construction cost and also need



used in a waste water treatnent facility according to the invention,

particularly to its advant ages. . Tabl e 2 shows a data that was
‘obtai ned fromwaste water purification processes, in which the
ratio of the length L to the |ateral wid8h B of ‘the 5 process tank was
varied sequentially to be 1, 2, 3, 4, and 6. The data relates to

the treated water quality and the di stribution of m crobe-
nmount ed-carriers in the process tank. The processes used a raw water

e AR o geratin tho mier ol

concentration rRifefring to the prior art 5; in the inflow side of the tank, thert'i’ L)
disposed the air-bubble supply apparatus that has a lower oxygen
dissolution ratio. Meanwhile, in the outflow side of the tank, there is

b disposed the air-bubble supply apparatus that. has a higher oxygen -

dissolution ratio. Furthermore, the air supply rate of the inflow side is
larger than that of the outflow side, thereby generating a circulation flow.
Thus, the baffle plate and the two types of air-bubble sﬁpply 'apparatuses
require disadvantagequslj an outstanding construction cost. In addition,

10 the prior art needs the air-bubble supply apparatus h_aving a lower oxygéﬁ
dissolution ratio, which raises a preblem of an energy expense increase.

In order to solve the above-described -problems, an object of the
invention is to prevent blockage in a carrier separating screen and to
provide a carrier separating screen unit with a low cost for efficiently

15 -  preventing blockage of a separating screen due to carriers or the like.

Another object of the invention is to provide an air-bubble supply
method and an apparatus thereof for positivély preventing clogging in a
screen utilized in the foregoing carrier separating screen unit so as to
prevent blockage of the screen.

20 | A further object of the invention is to improve waste water treatment
efficiency and to prevent blockage of a carrier separating screen. Thét is, the
invention aims to provide a waste water treatment method and a facility of
the same, | which can efficiently distribute microbe-mounted-carriers in a
process tank having a simplified means of a low cost for waste water

25 - treatment.



BOD ‘ - 100 T-N

30 NH err]-N 25
not e: BOD: biochem cal, oxygen denand
T-N. nitrogen concentration ratio NH[ err] - N ammoni ac
nitrogen concentration ratio 15 : In Table 2, regarding treated
wat er quality, there are shown ' concentration ratios of BOD and T-N
in the water. Furthernore, regarding

D ot f the i y

For achieving the foregoing objects, the invention provides
apparatuses that will be discussed hereinafter.
The invention described as- claim 1 is a carrier separating screen unit
5 for separating microbe-mounted-carriers. that are used in a biological
purification process of organic and inorganic substances in a waste water.
The unit is characterized in comprising a stream guide member close to
and spaced from the carrier separating screen.
This invention includes a stream guide member close to and spaced
10 from the carrier separating screen, defining a flow passage between the
screen and the stream guide member. Thereby, air bubbles (generated by an
aeration apparatus or an air-bubble supply apparatus) near a lower part of
the screen do not widely spread out, but move upward through the flow
passage. Thus, the upward flow speed does not decrease between the lower
15 part of the screen and the water surface. That is, the upward stream
provides a shearing force all over the screen surface, preventing build-up
of carriers or the like on the screen surfé.ce. In addition, even where the
" aeration tank is of a swirl flow type, its descending flow would not give an
adverse effect. |
20 The invention described as claim 2 is a carrier separating screen unit
as set forth in claim 1. The unit is further characterized in that the screen
is mounted m an aeration tank and the stream guide member has a lower
end extended near the aeration apparatus provided the aeration tank.
In this invention, the stream guide member having a lower end
25 extended near the aeration apparatus allows that the flow passage defined

between the screen and the stream guide member can intake air bﬁbbles
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shown numeri c

distribution states of m crobe-nmounted-carriers, there

carrier concentration rati o by ad1 i nflow side carrier

concentration ratio with regard t.o each 1

Table 2

process tank. 5
Treated water quality and outflow side carrier

concentration ratio/inflow " side carrier concentration rati o,
are corresponding to the ratio of the

10

16

20

26

generated by an aeration apparatus positioned under the flow passage.
This increases an ascending current along the screen surface in speed.

The invention described as claim 8 is a carrier separating screen unit
as set forth in claim 1 or 2. The unit is characterized in that an air-bubble
supply apparatus is provided under and close to the screen.

In this invention, the air-bubble supply apparatus provided under
and close to .the carrier‘ separating screen can increase the ascending
current speed through the passage defined between the screen and the
stream guide member. Because, air bubbles increased by the air-bubble
supply apparatus passes through the flow passage.

The invention described as claim 4 is an air-bubble supply method for
a carrier separating screen. The method is characterized in supplying air-
bubbles in such a way that an air supply rate is varied with time for
sep aréﬁng microbe-mounted-carriers in a carrier separating screen.

In this invention, the air supply rate varied with time prevents
build-up of carriers or contaminants from concentrating on a specified
position of the screen surface. That is, the method varies the position that
tends to deposit carriers with time so that accumulated carriers or
contaminants do not grow larger. Thus, accumulated carriers or
contaminants are easily fell off by the air-bubble supély, preventing
clogging in the screen.

The invention described as cla1m Bisan air-bubble supply method for
a carrier separating screen as set forth in claim 4. The method is
characterized in that air-b_ub‘bles are supplied from more than one
positions close to the screen.

In this invention, air-bubbles supplied from such more than one

are

val ues that are obtained by dividing an outfl ow side

whi ch.



|l ength L to the lateral wwdth B of a process tank 10 Process tank

aspect ratio 1 2° .3 4 6 _ processed wat er
BOD (ng/L) 4.8 4.8 4.8 5.0 15 processed water T-N
(ng/ L) 15.0 15.0 15.0 15.5 2#lo processed water NH4- N
(mg/ L) 0.1 0.1 0.1.0.1 3.0 outflow side carrier

concentration ratio 1.1 1.1 1.1 1.2 1.7
/inflow side carrier concentration ratio

positions can control better to fall off build-up of carriers or contaminants on
the screen surface, eﬁ'ectivély preventing clogging in the screen.

The invenfion described as claim 6 is an air-bubble supply apparatus

- .of a carrier separating screen for separating microbe-mounted-carriers that
b are used in a biological puriﬁcatiox_l process of organic and iﬁorganic
substances in a waste water. The apparatus is characterized in having
an air-bubble supply headei' mounted close to the carrier separating screen
and a control means for controlling an air supply rate from the header
with time. |
10 " In this invenﬁon, the control méans can.control an air supply- rate
from the header to vary an air-bubble supply with time.

The invention described as claim 7 is an éj;-bubble supply apparatus
as set forth in claim 6. The appaiatus is further characterized in having
more than one air-bubble supply headers close to the carrier separating

15 screen.

In this invention, the apparatus has more than one air-bubble supply
headers .close to the screen, which can vary air supply rates from the more
than one positions close to the screen with time to supply air-bubbles.

‘Besides, the air-bubble supply header disposed close to the screen’

20 generates air bubbles which produce an effect on the scréen surface. The
header should be specifically positioned based on the size of the apparatus,
the kind of carriers, and the kind of waste water.

The invention described as claim 8 is a waste water treatment method
for purifying biologically a waste water. The method is characterized in that

25 for tréating an waste water in a process tank containing microbe-mounted-

carriers, the process tank has an inflow water descending height and the



'I:he -dat.a in Tabl e 2 shows that the aspect ratio of the process tank not
greater than 4 (four) achieves a better treatnent and a sufficient
di stribution of mcrobe-nmounted-carriers, Particularly, the ratios between
15 1 and 3 are preferable in tr eat edl@at er quality as conpared with the
ratio . 4. 33
lateral width substantially perpendicular to the height such that the ratio
of the height to thé lateral width is between one and four. The inflow
water and the camers in the proce;ss tank are stirred by aeration so as to
distribute the carriers in the water. |
5 In this invention, when an inflow water is biologically purified,
microbe-mounted-carriers are added according to the capacity of the
treatment tank. Furthermore, the process tank has the foregoing raﬁo
dimensions. Thus, the microbe-mounted-carriers are evenly distributed,
allowing an efficient biological puriﬁgation process.
10 The invention described as claim 9 is a waste water treatment for
purifying biologically a waste water. The facility is characterized in having
a process tank for biologically purifying an inflow water with microbe-
mounted-carriers and aeration. Furthermore, the process tank has the
flow direction length and the lateral width substantially perpendicular to
15 thelength such that the ratio of the length to. the lateral width is
between one and four. |
In this invention, the process tank having the dimensiops of the
foregoing ratio tends to .evenly distribute microbe-mounted-carriers in an
inflow water. This allows an efficient biological purification procéss for the
20 inflow water. |
The invention described as claim 10 is a - waste water treatment
facility as set forth in claim 9. The facility is further characterized in having
a partition that determines the ratio of the length to the lateral width of
the process tank so as to be a predetermined value. Furthermore, the
25 partition is a screen having a mesh to prevent the carriers from ﬂowjng out.

In this invention; the partition screen provided in the process tank can



( Enbodi nent 8) Next, referring to another draw ng, a waste

wat er treatnent nethod and a facility thereof of an enbodi nent
dgccording to the invention will be 5 di scussed. FIG 12
shows .maj or el enents of a waste water tr¥it nent - f aci lity of an

enbodi nent according to the invention, FIG 12 (a) being a schematic
side view thereof, FIG 12 (b) a plan view The waste water treatnent
facility has an aeration tank 31 into which a waste water flows froman 10

upper posi t iaehieve theadinfetsicd rafio of agpr@deteinmineld value,'allowhiy an effectibebbl e

supply apparatus 32 at a |lower position thereof. Mreover, ‘there is

i nstal | ed agpdtiibutivn ofetipices 38 the 3ank watepar at us 33 below a carrier
separating screen 24. The apparatus 33 operates both for aeration and

ai r- bubbl € SuppAy deddiibeit hBbvé)'whéh'a Swaltd waiter is txéated ist | % tank

nount ed-carriers 5. The apparat us 33 produces |arger air bubbles |nto

Lhe vater ! biéludiiartlers the¥Pitis QLUB) oPtho bR directitiflobietR Il rtieARtdaL > | o

a particulate consisting minly of an organic polymer substance or

?Re 5 Wi8El BisdeteRAlrddfd be 2 aubhérieV8Rue?’ hétween 1'{ne) afd £lfbasied to
preferably between 1 (one) and 3 (three).

In addition, by applying the invention, an existing process tank could
be parted to provide a plurality of process tanks having such a dimension
ratio, allowing a saﬁsfactory distribution of carriers. That is, where the

10 water flow direction length L is significantly larger than the lateral width
B ofthe process tank, a partition satisfying the foregoing dimension ratio
'could effectively distribute carriers in the water by sumng the water by
means of aeration (air-bubble supply). The partition may be a screen
havmg a mesh that can prevent the carriers from flowing into another
16 ‘compartment of the process tank.

The invention described as claim 11 is a waste water treatment method B
that utilizes a treatment apparatus having an aeration tank provided with
.carriers. The method is characterized in that the aeration tank includes
a process tank and a plurality of air-bubble supply apparatuses mounted

20 in the process tank. Furthermore, the air-bubble supply apparatuses
vary in air supply rate toward a downstream of the tank upstream side.
This can generate a swirl flow in the tank to distribute the carriers in the
tank for biologically purifying the waste water.
| In this invention, the variation of air supply rate from the air;bubble
25 supply apparatuses toward the downstream side of tank can génerate a

swirl flow so that carriers can distribute widely in the tank. This enables



carrier that may be, for exanple, a plastic piece or a flexible one nmade of
20 sponge or the like. . The air bubbl e generating apparatus
33 may be |l ocated just under or _ CJ ose to the carrier separating
screen 24. The apparatus 33 may be 1 positioned within 1/3 of the
tank depth fromthe tank bottom preferably within 2 neters. In
addition, the apparatus 33 may have a width equal to 25 the tank
breadth and is | ocated on the tank bottom for generating a

ci rcul ati onghl effécikivet hﬁa&ﬁ‘kat&lﬁoﬁigicai%ﬂcdtﬁxﬁpfﬁce&éle air bubbl e
¥ The invention described as claim 12 is a waste water treatment
method as set forth in the claim 11. The facility is further characterized in
that the ratio of the most downstream air-bubble supply apparatus to
b the most upstream one in air supply rate is adjusted to be a value between
' 1;1 and 3.0. |

In this invention, the ratio of the air supply rate of the most
downstream to that of the most upstream side generetes a swirl flow in the
tank. Meenwhﬂe, where the rati'o. is less than 1.1, an ine;lfﬁcient swirl flow

10 develops, causing a reduced carrier distribution, and the ratio larger thaﬁ
3.0 decreases oxygen dissolution into the water. Hence, the ratio between
1.1 and 3.0 is desired.

The invention described as claim 13 is a waste water treatment method

that utilizes a treatment apparatus having an aeration tank provided with

15 carriers. The method is characterized in that the aeration tank includes

a process tank and a plurality of air-bubble supply apparatuses mounted

in the process tank. Furthermore, the air-bubble supply apparatuses

' vary in air supply rate between the left and right sides of the tank relative to

the downstream direction. This can generate a swirl flow subetantiany

20 perpendicular to the downstream direction in the tank to distribute the
carriers in the tank for biologically purifying the waste water.

In this invention, the air supply rate is different between the left and
right sides of the tank so as to widely distribute carriers for an effective
biological purification process. | |

25 The invention described as claim 14 is a waste water treatment

method as set forth in the claim 13. The method is further characterized in



-

generating apparatus 33 is determned so as to distribute the carriers
corresponding to the configuration .of the tank 31. Normally, a 1.5 tines of
tthe air supply rate per a unit length or a unit area relative to that of

t he wat er treatnent air-bubbl s supply apparatus 32 may be
sufficient for the 5 di stribution. The presence of the air bubble
generati ng apparatus 33 defines a conparatively large air bubble
curtain i-n front of the screen 24, whi ch prevents the carriers 5

from uneventiatdi gHid +4tid of thedght Sidedo ithe 16Tt side or of thet eft@idé totheright Of

the tank over the air bubble curtain. This prevents the screen 24

from cl oggi gidedifthehdrationYahkisadiustédtdbecs valié Betwéernn1/1 aﬂ@.?’ 0. The!bbl e

generating apparatus 33 is nounted just under the screen 24, the

gener at ed {gtib 6F R Chipht®nid et Gifles P e (il i Bik duppllyrhth difalfles i

screen In the aeration tank 31, as shown in FIG
12(b), the MlW’vﬁthease. generating apparatus 33 is only just under
the screen 24, and over al nost 15 all the other part of the tank is

arragged the amieinthtiond¥dcyibed as claim 15 is a waste water treatment method
that utilizes a treatment apparatus having an aeration tank proVided with
carriers. The method is characterized in that the aeration tank includes a
process tank and a plura]ify of air-bubble sl_lpply apparatuses mounted m
the process tank. Furthermore, the air-bubble supply apparatuses vary in
10 installation intervals toward the dov.vnstr'eam of the aération tank. The air-
bubble supply apparatuses provide air-bubbles to generate a swi:tl-
flow in the tank to distribute carriers in the tank for biologically
purifying the waste water.
In this invention, The adjustment of the air-bubble supply
15 apparatuses in the installation intervals allows to generate a swirl flow 80
as to widely distribute microbe-mounted-carriers for an efﬁcient biological
puﬂﬁcaﬁon process.
The invention described as claim 16 is a waste water treatment
facility that utilizes a treatment apparatus having an aeration tank
26 provided with carriers. The fam.hty is charactérized in that the aeration
tank includes a process tank and a plurality of air-bubble supply
apparatuses mounted in the process tank. Furthermore, the facility has
.an é.djustment means that varies the air-bubble supply apparatuses in
air supply rate toward the downstream of the tank.
25 In this invention, the adjustment means adjusts each air-bubble supply
apparatus in air supply rate to widely distribute carriers in the tank for an



apparatus 32. The air-bubble supply apparatus 32 and the air bubble

generating apparatus 33 are fed with air by nean of a blower or the |ike.
singl e blower nay be applied.for both thg%ai r- bubbl e supply apparatus 32
and the air bubbl e generating apparatus ,

applied to the apparatuses 32 and 33. The air bubble generating
apparatus 33 may have such a configuration as a plate, a disc, or a pipe,

20

and the apparatus may be nade of ceramic, resin, steel, rubber, or a
conpound t hefetive biolopiRabpaafitationifrocésy. exanple, a plurality of

opening ports having a dianeter approximtely between 1 and 5 mm are 25

formed | ongi t udihe! invehtionOddyéribétl RES cPdini ME7 4BPA' Wadfe WhE?édatmehbe

ai r-bubbl e supply apparatus 32 has a plurality of opening ports having a

10

15

20

25

facility that utilizes a treatment apparatus having an aeration tank
provided with carriers. The facility is characterized in that the aeration
tank includes a process tank and a plurality. of air-bubble supply
apparatuses mounted in the process tank in a direction substantia]ly-
perpendicular to the downstream direction. Furthermore, for adjusting the
air supply rate between the left and right sides of the aeration tank, the
facility has one or more .of orifice adjustment devices that are provided in air
tubes included in the air-bubble supply apparatuses.

In- this invention, each air-bubble Supply apparatus has an orifice
adjustment device for adjus_ﬁng the air supply rate between the left and

right sides of the tank to produce a swirl flow in a direction perpendicular to

the water downstream direction. This enables to widely distribute carriers
in the tank.

The invention described as claim 18 is a waste water treatmerit method
that utilizes an aeré.tion tank including microbe mo_unted carriers. The
method is characterized in that the tank éonsists of one compartment or a
plura];'ty of compartments parted by such a partition as a carrier separating
screen, Furthermore, a carrier separating screen is mounted close to an
outflow part of the tank, and air bubble generating apparatus is installed
just under or close to the partition. This configuration generates air bubbles
in the tank to produce a swirl flow for distributing the carriers in the tank.

In this invention, the aeration tank having a carrier separating
screen is mounted with an air bubble genergﬁng apparatus below the screen.

This produces an ascending flow to take off carriers that tend to déposit on

or a respective blower nmay be

A



?;5 . dianeter around 1 nm When the air bubbl e generating

appar at us 33 has conduits formed with approximately 1 nmm di aneter
openi ngs, plural conduits having the ports are disposed in
paral l el and cl ose to one anot her. 1 This can adjust air supply rate
of the apparatus 33 relative to that of 5 t he air-bubble supply
apparatus 32. That is, the air supply rate adj ustnent per a unit

| ength or per a unit area of the air bubble gener ati ng apparat us

23 mer 21 5 il addt Bk e icatation fop i G fact el
0T ol N R i G BB LB gl .
t he stoppingdﬂﬁkdﬁ&y$ﬂﬂmgging repeat ed. Such operation allows an
| The invention described as claim 19 is a waste water treatment
5 method as set forth in the claim 18. The method is further characterized
in operating continuously or intermittently the air bubble genenming.
apparatus to generate a swixl flow in the aeration tank so as to distribute
the carriers in the tank. |
In the invention, the air bubble generating apparatus operates
10 continuously or intermittently to take off carriers accumulated on the screen
so as to distribute the carriers in the water contained in the tank.
The invention described as claim 20 is a waste water treatment facility
that utilizes an aeration tank including microbe mounted carriers. The
facility is characterized in that the tank consists of one compartment or a
15 plurality of compartments parted by such a partition as a carrier separating
screen. Furthermore, another carrier separating screen is disbosed close
to an outflow part of the tank, and a specific air bubble generating
apparatué is installed just under or close to the partition.
In this invention, the aeration tank having carrier separating screen is
20 mounted with an air bubble apparatus positioned just under or close to the
screen. This enables a.stream to take off carriers that tend to build up on the
screen so as to distribute carriers for a bﬁﬂogkalxnudﬁcaﬁon'prmxma
The partition screen for longitudinally parting the aeration tank prevents
the carriers from unewmﬂy'dﬁmﬁbﬁﬁng'uwwud.ﬂue outflow side of the
%5 tank. | |



effective distribution of mcrobe-nounted-carriers. Mor eover, since
the inflow water rate of the aeration tank 31 varies with tine, the air
bubbl e generating apparatus 33 operates continuously only at a |larger 15
water inflowrate, and internmttently at}® smaller water inflow rate.

(Enbodi mrent 9) , FIG 13 is a schematic view show ng anot her
enbodi nent of a waste . water treatnment method and a facility of the
same accordi ng to t he 20 invention; FIG 13(a) being a side view, FIG

3k 31 has a significantly

| ong | engt h, arrier separatlng screen
36. The parted kl diment 1 of a ¢
m cr obe- mount e -carrfogeLFis vvater purla#,: catlon process. ere S Jm%osed

an air bubb tahr&b‘%?%%% &'S invehtigist under the carrier separating 25

screen 24, an an alr generating apparatus 33a is located in the

inflow side of Biee £ Al YectibRAI Hew'6f afi'difbodifher 3 6f A¥Ar¥idk YephPRidg"k 31

3 screen unit according to the invention.

FIG. 3 is a sectional view of another embodiment 2 of a carrier
separating screen unit accofd.ing to the invention. _

FIG.4isa pefspectivé view of an embodiment 3 of a carrier separating
screen unit accordmg to the invention. |

10 - FIG. 5is a sectional view of an embodment 4 of a carrier separatmg
screen unit accordmg to the invention.

FIG. 6is a sectional view of an embddim_ent 5 of a carrier separating
screen unit according to the invention. |

FIG. 7 shows schematic illustrations showing build-up states of

15 " carrier or contaminants on a screen surface when an air supply rate varies
with time.

FIG. 8 shows schematic illustrations showing build-up states of
carrier or contaminants on a screen surface when an air supply rate is
constant. |

20 _ FIG. 9 is a graph showing a water level difference across a separating
s&em, which varies with time. |

FIG. 10(a) shows an embodiment 6 of an aeration tank applied to a

- waste water treatment facility according to the invention, " FIG. 10(b)

shows a plan view thereof, and FIG. 10(c) shows an. alternative example

25 of the aeration tank. | _
FIG. 11 is a schematic side view of an embodiment 7 of an aeration tank



36 has an internediate partition wall that is fornmed with a
partial opening covered by a carrier separating screen for
preventing m crobe-nmount ed- carriers 5 fromflow ng therethrough.
Ai r bubbl e generating apparatuses 9 33a, 33b are disposed just under
or close respectively to the carrier 5 separating screen 24 or 36
as in the foregoi ng enbodi nent 8. FIG 14 is a schematic side
vi ew of anot her enbodi nment according to the -

applied to a waste water treatment fa(_:i]ity according to the invention.

FIG. 12(a) is a schematic side view of an embodiment 8 of an
aeration tank applied to a waste water treatment facility according to the
invention, and FIG. 12((b) is a plan view thereof,

5 FiCi 13(a) is a schematic side view of an,émdbodhnent 9 of an
aeration tank applied to a waste water treatment facility according to the
invention, and FIG. 13(b) is a plan view thereof.
 FIG. 14(a) is a schematic side view of another ~embodiment 9 of an
aeration tank applied to a waste water treatment facility according to the

10 invention, and FIG. 14(b) is a plan view thereof.

FIG. 15(a) is a schematic side view of an embodiment 10 of an
aeration tank applied to a waste water treatment facility according to the
invention, and FIG. 15(b) is a plan view thereof. | |

FIG. 16(a) is a schematic side view of an embodiment 11 of an

15 aeration tank applied to a waste'wate; treatment facility according to the
invention, and FIG. 16(b) is a plan view thereof.

FIG. 17(a) is a schematic plan view of an embodiment 12 of an
aeration tank applied to a waste watei' treatment facility according to thé
invention, and FIG. 17(b) is a side view thereof. |

20 | FIG. 18 shows a flow diagram of a known standard acﬁvated sludge
| process.

FIG. 19 is a schematic sectional view of a known waste water treatment

: facility. )

FIG. 20 is a schematic sectional view of a known waste water treatment

25 facility. '

FIG. 21 is a schematic sectional view of a known waste water treatment



I nventi on. In FIG 14(a), an aeration tank has an air-bubble

supply apparatus 32 and an air bubbl e generating apparatus 33c at
t-he bottom side of thereof. 10 The t%‘lk 31 al so has an inflow conduit
at an lower part of thereof and a screen 24 at outflow part
thereof . The tank 31 contains m crobe-nount ed- carriers 5 mxed in
an inflowwater. In this arrangenent, air bubbles generated from
t he apparatus 33c change a waste water flown fromthe conduit in
its flow digg lt% FI G 14(b) shows another aeration tank
t hat has an alr ubble supply apparatus 32 and an ‘air bubble
generating appaggy ?@&sgieﬂlﬁﬁcl%@&ﬁﬁﬁlﬂﬁéﬁofaknownwﬂﬁ%tﬂ%ﬁ%t
i nflow conduit 1s disposed such that an i1 nflow water froma
|l ower part gfuiifpe tank 31. In addition, there is disposed an air
bubbl e generati ng apparatus 33b just under the screen 24. 20 In
the enbodi nent
generating app%r};(?us )SQSCSQ%QH% I'n was‘tlgvgcuf%gﬁi&é %Hgﬁ)e?%egg
5
Referring to the accompanied drawings, a plurality of embodiments of
the invention will be d1scussed hereinafter.

10 Concerning the embodiments, there will be discussed a carrier
separating screen unit used in a waste water treatment tank such as an
aeration tank and a process tank, an air-bubble supply method/apparatus
applied to the screen, and a waste water treatment'methodlfaci]ity thereof.

15 (Embodiment 1)

FIG. 1 is a sectional view showing an embodiment 1 of a carrier
separating screen unit according to the invention. In the Figure, denoted"
1is an aeration tank; 1b a downstream side tank wall of the tank 1; 7 a
carrier separating screen provided over a treating water outflow opening

20 formed in an upper portion of the wall 1b; and 3 an aeration apparatus on
a bottom side of the tank 1. In this embodiment, there is provided a
stream guide member 20 close to and upstream of the carrier separating
screen 7 (hereinafter called as the screen). The guide member 20 is fixed
with a support means (not shown) in the aeration tank in such a way that

25 the member extends parallel to and with a given space from the screen 7.

The guide member 20 has an area to cover a screen 7 across the over-all



33c generates conparatively large air bubbles, which decreases the speed
of the inflow water, preventing a short circulation of the water. This
prevents m crobe-nmounted-carriers fromunpevenly distributing in the tank.
25 Provi sion of the conparatively marge ai r bubbl e generating
apparatus 33b at the outflow part as shown in FIG 14(b) produces

effectively a swirl flowin
37 t he tank. Next, operation of the air bubble

gﬁg\%ait innlgl g&ﬁ%gﬁgﬂ o é‘m lg,e%etween the lowes a3l W Pdsifiths of TRAFAATENT S
depth from a water surface WF. Thus, provision of the guide member 20
defines a flow passage between the screen 7 and the guide member 20. The
aeration appai'atus 3 located below the flow passage supplies air-bubbles 6

5 which enter into the flow passage 21 to mové upward through the flow
passage 21 to its outlet opening 210 without spreading in different
directions. The upward movement of the air bubbles 6 in the flow passage 21
provides an ascending current having a speed Va along the stream guide
member 20, preventing carriers 5 or the like from building up on a screen

10 face. Théreby, | the carriers 5 or the like return to an upstream side of the
aeration tank from the outlet opening 210 of the flow passage 21.
In addition, ivhere the air bubble aeration apparatus 3 can not providé'
a sufficient stream speed V in the flow passage 21, _another air-bubble
supply -apparatus 8 should be disposed near an inlet opening 21i of the
15 flow passage to generate additional air bubbles. |
The stream guide member 20 may be made of concrete, metal, plastic, or
the like, and may be in a plate shape or a channel having each side portion
bent toward the downstream side of the tank. |

20 (Embodiment 2)
- FIG. 2 is a sectional view showing an embodiment 2 of a carrier
separatiné screen unit according to the invention. This embodiment is
~ different from the embodiment 1 only in that the stream guide member 20
_ extends to reach near the aeration apparatus 3. The other configurations |
25 that are the same as the embodiment 1 will not be discussed again. The
embodiment 2 can intake air bubbles 6 just generated by the aeration



di scussed. The air bubbl e generating apparatuses 33a, 33b operate 5
continuously and intermttently. In the intermttent operation, 10 (ten)
m nut e operations at one-hour intervals allow an effective distributi-on of
the carriers. However, in the enmbodi ren8 shown in FIG 14, it is _
preferable to operate continuously the air bubble generating apparatus 33c
for preventing a short circulationin the tank. Meanwhile, the air bubble
10 generating apparatus 33b nay operate continuously or

o 330, s rabpeREes Sdnto the ook el l, PHACAS GIERAIA SRR & 50
ate. and i AREF e A Bpispes 21 hof Mol bl ftlert difectRplTA I
of Fective. titid 55 EA8 41505 phbmber may, be foruldt b 0 AEEEAR Ay DR We, "
Thi o exper Mok % BN gbfiatftedpy ME Uérdion apparatull Herg, Bare'agec =0
conpgr at i Ve, iRgl | "Bl B Snfibihas O o#"Cuilo Wb CpeRGRR! 99, Whick '
produces an ascending current having a greater speed Va. As in the
embodiment 1, where the air bubble aeration apparatus 3 can not provide
a sufficient stream speed. Va in the flow passage 21, another air-bubble
supply apparatus 8 Should be disposed in the flow passage 21 to generate
10 additional air bubbles. | |
FIG. 38 is a sectional view showing another embod.i.men_t 2 of the unit
according to the invention, in which the stream guide member 20 has an
inclined lower portion 20e divergent toward the bottom of the tank. This can
feed more air bubbles 6 into the flow passage 21 from the aeration

15 apparatus 3.

(Embodiment 3)
FIG.4is a perspecﬁve view of an embodiment 3 of a carrier separating
screen uﬁit according to the invention. This conﬁguraﬁon has a stream
20 guide member 20a in an upstream side of the screen 7 and a stream
guide member 20b in a downstream side of the screen. Between the guide
members 20a and 20b there are provided side piates 20c and 20d to define
flow passages 21 and 22 respectively in an upstream or downstream side of
the screen 7. This produces an ascending current each in the upsti:eam
- 25 . and downstreaﬁ sidés of the screen 7, more effectively preventing build-up

of carriers or the like on the screen 7.



bubb-l e generating éppar atus for aeration and the other of which did not use
t-he air bubbl e generating apparatus. In Table 4, "presence" denotes _
"~ application of the air bubble generating apparatus, while "absence" denotes

25 no application of the apparatus.23 Table 4 shows water treatnent
results of each case "presence" or "absence", which include treated
wat er. ' 38 '

qualities and carrier distributions in the aeration tank. The treated water
gqualities are shown by BOD and T - N concentration in the water. The

(Embodiment 4)
FIG. 5 is a sectional view of an embodiment 4 of a carrier separating
screen unit accordiﬁg to the invention. This configuration includes a screen
b 7 provided in an upper portion of a-downstream wall 1b of the aeration tank.
The screen 7 inclines toward the upstream of the tank. Furthermore, there
is disposed a stream guide member 20 in the tank, which consists of a
vertical part 20g along the tank wall 1b and a slanting part 20f along the
inclined screen 7. Thus, a flow passagé 21 defined mmbeﬁm turns

10 toward the upstream of the tank in its upper part.

(Embodiment 5) |
FIG. 6 shows an embodiment of an air-bubble supply apparatus for a
carrier separating screen according to the invention. In FIG. 6, denoted
15 10 is a screen; 11 an air-bubble supply header disposed in the screen front
side; 12 a complimentary air-bubble supply header disposed in the screen
rear side; and 13 a controller for adjusting air supply rate with time. In
FIGS 7 and 8, the same numerals show the same components as ones in FIG.
6. |
20 The air-bubble supply apparatus for the carrier separating screen
includes a couple of air-bubble supply headers locate_d near a lower part of
the screen 10 and respectively on each side of the screen. One is the header
11, and the otheris the header 12. Each header communicates with the
controller 13 so as to adqut air supply rate with time, The controller 13
25 consists of, for example, a CPU (central processing unit) and a storage

memory.



degree of distribution is shown by dividing an outflow side carrier
concentration ratio by an inflow side carrier concentration ratio of

carriers 5 in the aeration tank.

Table 3 Raw #ast e Wat er Quality '
concentration ratio (mg/ L)
BOD 100 T-N

30

To know a with-time build-up change of carriers or contaminants on the
screen face, in an opefaﬁon of the air-bubble supply, the ratio of the front
 _header 11 to the rear header 12 in air supply rate was.varied with time
| in such a way that the ratio sequentially becomes 1:1, 1:3, and 3:1. In
5 another comparative operation of thé . apparatus, the constant ratio of 1:1
was maintained with time. FIG. 7 is a schematic illustration showing
build-up states of carriers or contaminants on the screen face when the air
supply ratio was varied with time as described above. FIG. 8 is a schematic
illustration showing build-up states of carriers or contaminants on the
10 screen face when the air supply ratio was constant as described above.
In FIGS. 7 and 8, denoted 14 is a build-up of carriers or contaminants;
Waa scréen front side water level; and Wb a screen rear side water level.
Varying the air supply rate with time between the front and rear sides
of the screens 10 prevents carriers and contaminants 14 from building up
15 on a specific part of the screen 10. Tlns allows build-up and falling thereof
alternatively, positively preventing clogging of the screen. Moreover, the
difference between thg fore side water level Wa and the rear side water level
Wb is com.p_ara'tively small. Meanwhile, when the air supply rate keeps
constant, the build-up of carriers and contaminahts 14 at a specific part
20 of the screen face. 10 grows with time to become comparatively larger,
causing clogging of the screen 10. Moreover, the difference between the
fore side water lex;el Wa and the rear side water level Wb becomes too large
to be capable of the water treatment.
In the embodiment of FIG. 6, there is provided a couple of air-bubble
25 supply headers near a lower part of the screen respectively in each side of
the screen. A plurality of air-bubble supply headers may be provided in a



NH err]-N 25 note: 10 BOD:

bi ochem cal oxygen demand T-N. nitrogen concentration
ratio - NH4- N anmoni aczgﬂ trogen concentration ratio

39

vertical or hoﬁzoptal direction of the screen.
The air supply rate controller may be a flow control valve for adjusting
* air flow rate with time, and may be a valve adjustable in flow sectidnél area
with time and provided in a pipe line communicating with an air-bubble

b supply header.

A specified embodiment 5 utilizes microbe-mounted-carriers each of |
which consists of a polypropylene, hollow cylindrical ong. The carrier has a 4
10 mm outer diameter, a 3 mm inher diameter, and a 5 mm length, the specific
gravity- of which is 1.015. The carriers are contained with a 10% filling
ratio (apparent volume ratio) in a microbe process tank. There is disposed
such a carrier separating s&em as shown in FIG. 6. The screen is a
wedge-wire screen of a 1;5 mm mesh, and has a 1m width and a depth in
15 water of 1.5 m. The air-bubble supply header composed of a 25 mm diameter
pipe havixig a plurality of 1 mm diameter ports formed at 5 cm intervals,
which feeds a tap water to fhe screen side. The air supply rate of the
screen fore side air-bubble supply header varies sequentially into 30
L/min (liter every minute), 15 L/min, and 45 L/min at the intervals of 30
20 seconds in cycles. At the same time, the rate of the screen aft side air-
bubble supply header varies sequentially into 30 L/min, 45 L/min, and
15 L/min at the intervals of 30 seconds in cycles. The with-time 'variaﬁon
of the water level difference across thé screen was monitored.
For obtaining a éomp arative data, a similar observation was carried out
25 m a case that a constant air supply rate of 30l L/min is applied to both the

air-bubble supply headers across the screen.



Tabl e 4 ' Treated water quality and conparative ratio relative to

presence or absence of air bubble generating apparatus 5
(outflow side carrier concentration'ratig/ inflow side carrier
concentration ratio) 28i r bubbl e generating apparatus
presence absence processed water BOD (ng/L) _

.12 processed water T-N (ng/L) 15 23
processed water NH err]-N (ng/L) 0.1 2.9 out f | ow

ii ge carrier  FIG. 9 showSNC&RithAime vafihtidns of the water level différehce

across the screen.

As shown in the graphs of FIG. 9, where thé air supply rates of the two
_headers were varied as described above, every air supply rate change
5 could fall off accumulated carriers and contaminants on the screen face,
preventing a significant increase in the water permeation resisting
coeﬂicient..This maintains a with-time small variation in the water level

difference across the screen. |
Meanwhile, in the comparative dé.ta, the with-time constant air supply
10 rate grew the build-up on the screen into a comparatively large one, whicil

| causes a significant increase in the water permeation resisting coefficient of |

the screen. This increases the water level difference across the screen,

resulting in a state unable of water treatment.

16 (Embodiment 6)

Next, referring to further drawings, a waste water treatment
method/facility of an embodiment according to the invention will be
discussed.. FIG. 10 shows an embodiment of a waste water treatment
facility according to the ~invention, FIG. 10(a) s a side view, and FIG. 10(b)

20 isa plan view thereof. The waste water treatment facility has a process
tank 23 that includes an aeration apparatus 3 mounted on the bottom of the

tank 23 as providing an aerobic tank. Furthermore, there is disposed a

screen 24 at an outlet opening for a processed water. The process tank 23

includes microbe-mounted-carriers 5 of a quantity corresponding to the

25 capacity of the process tank 23. The process tank 23, as shown in FIG.
~ 10(b), has an aspect ratio between 1 and 4. The ratio being of alength L to



/inflow side carrier concentration ratio It is
not ed apparently fromthe experinent result shown in Table 4 10 t hat
the provision of the air bubble generating apparatus in the aeration

tank of the treatnent facility accordi ng‘zto the invention allows a
reduction in the resulted nunerals both of BOD and T-N. Concerning an
outflow side carrier concentration ratio/an inflow side carrier
concentration ratio, the ratio value is 1.1 in the "present" case,

uhil e the V@liferkPwiath Bubstantilly pifpertisaeas R THMod" HEBCRGL 2L THe dat 2

- shows that the provision o conparative a ubb

generating ﬁ%ﬁ?:@g{)ﬁ?:lc(o%ezﬁgg@%%pggmcaﬂ , it8 ?Jgéf&ﬂﬁle 12%elédtVa £itio

distribute s -carriers
between 1 and 3.

The wéter in the process tank 23 flows only toward the outflow side,
5 a flow speed around the outflow end of the tank being approximately
between 0.3 and 0.7 cm/sec. I there is provided no aeration in the inflow
side of the tank, a waste water inflow would cause a downstream direction
current between 0.3 and 2.0 cm/sec. This current may distribute carriers
uhevenly in thé tank, the more of the carriers being gatheré& around a
10 - lower part of the screen. Meanwhile, m this embodiment, an inflow water
| encounters air bubbles generated by the bottom aerati_on apparatus 3, which
weakens the downstream direction current. In addition, the carriers 5 are
blown up toward the watér surface of the process tank 23. The carriers 5
keeps substantially an even distribution. The process tank 23 contains the
15 carriers 5 having a specific gravity around 1.01, which are ﬂoaﬁhg and
evenly distributing in the water. The even distribuﬁon of the carriers 5
in the tank 23 enhances that such microbes as an aerobic bacteria
carried by the carrier 5 decomposes organic substances. in the waste
water to purify the water. Then, the purified water is delivered into a final
20 settling tank. The carrier 5is a particulate carrier that consists mainly of
an organic polymer substance or an inorganic substance. The carrier holds
effective waste water purification microbes built up thereon or attached
thereto. The carrier 5 may be, for example, a plastic piece or a flexible one

made of such a material as sponge. |
25 The screen 24 has a mesh that can prevent microbe the carriers 5 from

flowing therethrough. The front side of the screen 24 receives an effect of



40 the tank for a good biological purification process.

The mi crobe-nounted-carriers used in the tank are particles, as

di scussed above, consisting mainly of an organic pol ynmer substance or an

i norgani ¢ substance. The carrier has ni c#bbes attached thereto or 5
normal ly built up thereon. The arrangenent of the air-bubble supply
apparatuses may be applied to an aeration tank having an approximately 5

m depth and aerated all over the tank, and nmay be applied to a deep process

7 O R, 0 o R el S BB S0 i 1o
build up on the screen 24. In addition, the even distribution of microbe-
attached carrier5 in the tank enhances to prevent the carriers from

| building up on the screen 24, resulted in little clogging of the screen. The
5 screen 24 applied in this embodiment acts more effectively.

FIG. 10(c) shows a plan view showing another embodiment 6 of a waste
water treatment facility according to the invention. In the figure, a
process tank 23 is an aeration tank having an aeration apparatus at the
bottom thereof. The process tank 23 is separatéd by screens 24 and 24a that
10 have mesh openings capable of preventing carriers 5 from flowing out,
which defines process tanks 23a and 23b. The process tank 23 has
.dimensions in which the ratio of the length L to the lateral width B is not
' n-mre than 4. Moreover, in each process tank 23a or 23b, the ratio of the.
length Lo to the lateral width B is also not more than 4. When an uneven
15 distribution of the carriers 5 occurs in the process tank 23, provision of the
écreen 24a defines the separated process tanks 23a, 23b. The carriers 5
substantially equally added for each process tank can evenly distxibute in

each tank so that microbes for waste water puri:ﬁcatipﬁ decompose organic _

substances in the waste water. The screen 24 acts more effectively in this

20 émbodjinent.

(Embodiment 7)
FIG. 11isa sectional view showing an embodiment of a waste water
treatment facility according to the invention. _
25 The waste water treatment facility shown in the figure consists of two
process tanks parted by a parﬁtion 28. One of the compartments is a non-



10 generate a swirl flowin the tank. _ (Enbodi nent 10)
Referring to another drawing, a waste water treatnent nethod and a

facility of the same of an enbodi nent according to the invention will be
15 di scussed hereinafter. 29 FIG 15(a) shows the

enbodi nent of the waste water treatnment facility, and FI G 15(b)
is a plan view thereof. Designated 31 is an aeration tank that has

an air-bubble supply apparatus 32 at a bottom part thereof. The

appar at us 3@::3@6&&&&2@‘ afidl thie Gthleg iS WRPderobitl {a0k326. TRe $4dlity

outflow sid the aeration tank 31 there I's disposed a carrier separating
S, AL a0 15 Pt i lyred
distribute ighrh the WRk6bic thAk26°lo stttleMbdyetlvieRl Y Faithermede, thedReilitys a
includes a pump P1 for feeding the water from the nén-oxygen tank 25 to
b the aerobic tank 26, an aeraﬁqn apparatus 29 mounted on a bottom of the
aerobic tank 26, a screen 24 for preventing the carriers 5 from flowing out
into an outlet of the aerobic tank 26, a circulation water pump P2 for
returning the processed water treated in the aerobic tank 26 into the non-
oxygen tank 25, and a sludge return pump P3 for returning sludge
10 deposited in the ﬁnal' settling tank 30 into the'hon-oxygen tank 25. The
faci]ity_is a waste water treatment facility that is of a carrier added,
circulation type and utilizes a nitration or denitration method.
The aerobic tank 26 including the carriers 5 has dimensiohs in which
the ratio of a water flow direction length L to the lateral width B
15 - substantially perpendicular to the length is between 1 and 4. Practically,
the ratio between 1 and 3 is pieferable. |
. In the non-oxygen tank 25, a mixer 27 stirs the inflow water, which
- enhances that anaerobic microbes such as a denitration bacteria
biologically treats .nitric acids and nitrous acids with using organic
20 substances in the waste water as a reducing agent. The treated water is
fed into the aerobic tank 26 by the pump P1. The aerobic tank 26 is always
aerated by the aeration apparatus 29, which oxidizes to decompose organic |
substances in the waste water and oxidizes ammonia into nitric acids or
nitrous acids by the action of floating microbes and microbes on the
25 carrier.

In the embodiment in FIG. 11, the non-oxygen tank 25 and the aerobic |



substantially equal air-bubble supply capacity and connected to an bl ower
25 (an air supply fan) 35 by way of an air supply conduit. Each conduit
i's provided with a flom/adjust%Bnt device 36a to 36d such as a

val ve. The 41

bl ower 35 can be adjusted in air flowrate by a controller 37. The fl ow

adj ust nent devices 36a to 36d may be nmamnual ly actuated to adjust the air

tank 26 are parted by the partition 28, and the water is pumped to the tank
26. Alternatively, there may be provided a mesh screen covering an
opening located on allower part of the partition 28, the mesh having a size
ibrpnmmmﬁngfhecanmﬂs!5ﬁmn1pasdﬁgﬁhnnm&uLnanoﬂuﬂzﬂﬂnnaﬁye

5 example, the partition 28 may have a height over which the water can
enter from the non-oxygen tank to the aerobic tank.

The carrier added process tank is not only applied to the circulation
type, nitration or denitration method shown in the FIG. 11 but also to
various types of carrier added waste water treatment famhhes For example,

10 the process tank is applied to a waste water treatment facilities. For
example, the process tank is applied to a waste water treatment facility
including an aerobic process and a non-oxygen process, only an aerob_ic
pmxmm&<u1u1anaenﬂﬁcpfmussand4n1aeuﬁﬂcpmmxms.hhnm&wm;theténk
can be applied to a waste water treatment fa_ci]ity used for a carrier added

15 ._ activated sludge process or the like. As discussed above, the carrier is a

| particulate composed mainly of organic polymer substances or inorganic
substances. The carrier is mounted microbes built up thereon or attached
thereto. In addition, the carrier may be applied to a process tank having
a51ndmrvnderdgpﬂ1aﬁdinﬂmﬂedvdﬂlan:ﬁr&nﬂﬂﬂesupphrﬁ#ﬁﬁﬁrata

20 lower part thereof. The tank may have a deep water depth of around 10
meters and have an air-bubble supply facility positioned around a 5
meter water depth. The process tank may apply an all-over-tank aeration

method or a swirl flow method.

25 (A specified example of embodiment 7) '
Next, an experiment result will be discussed to refer to a process tank



suppAI y rate of each unit. The fl ow adj ustnent devices 36a to

36d and the blower 35 are 5 controlled by signals supplied fromthe
controller 37 so as to adjust the air supply rate of each supply
unit..For exanple, the controller 37 surﬁ;i y a signal to operate
the fl ow adjustnent devices 36a to 36d to adjust the open ext ent

thereof such that the outflow side air supply is larger than that of the
inflow side. This adjustnent of the air supply rate of each air-bubble 10
SUPPlY uni t jedtfint O 3 HsteA Water fr8hfinént fakilith] Alorfind)God the ! infventidik

31. : he air supply rates are adjusted such that the ratio of

't he nost s atus to the nost upstreamone in the
af HT’IM gge co %s

aeration t a value between 1.1 and 3.0, preferably

between 1.5 anq182 dows a ddfathiftiwés obidified fidift waltedwhter Wiriigdtias * han

1.1, an oxygen concentration ratio in the water

undesi r abl Ygfdr%%)é?ség‘?h:g% gxeoratti%gf thé Bhith 0o 'the datethal Wideh Boof - thder e

the ratio i
b process tank was varied sequentially to be 1, 2, 3, 4, and 6. The data

relates to the t:eated water quality and the distribution of microbe-
mounted-carriers in the process tank. The processes used a raw water

shown in Table 1.

10 ' Raw Waste Water Quality
concentration ratio
(mg/L)
BOD 100
- T-N , 30
NH4-N 25

note : -
BOD: | biochemical oxygen demand
T-N: nitrogen concentration ratio
NH4-N: ' ammoniac nitrogen concentration raﬁo
16 |
In Table 2, reguﬁg treated water quality, there are shown
concentration ratios of BOD and T-N in the water. Furthermore, regarding



oxygen is not sufficiently absorbed. Thus selected ratio can generate a
swrl flowin the water contained in the aeration tank, which provides a 20
good aeration effect and sufficiently distributes m crobe-nounted-carriers
5inthe water. That is, the swirl flow®fnerated in the tank water
effectively distributes the carriers 5 widely in the water, achieving an

effective biological waste water purification. 25 (Enbodi nent 11)
FIG 16 is a plan view showi ng an enbodi nent of a waste water
42 distribution states of microbe-mounted-carriers, there are shown numeric

values that are obtained by dividing an outflow side carrier concentration

ratio by an inflow side carrier concentration ratio with regard to each

process tank.
b
Table 2
Treated water quality _and outflow side carrier concentration ratiofinflow
side carrier concentration ratio, which are corresponding to the ratio of the
length L to the lateral width B ofa process.tank '
10
Process tank aspect ratio 1 2 3 4 6
processed water BOD (mg/L) 4.8 48 | 48 | 5.0 i5
processed water T-N (mg/L) 150 |15.0 |15.0 | 155 | 21.0
processed water NH4-N (mg/L) 0.1 01 01| 01 3.0
butﬂow side carrier ~
concentration ratio 1.1 1.1 11| 1.2 | L7
finflow side carrier
concentration ratio
The data in Table 2 shows that the aspect ratio of the process tank not
greater than 4 (four) achieves a better treatment and a sufficient
distribution of microbe-mounted-carriers. Particularly, the ratios between
15 land 3 are preferable in treated water quality as compared with the ratio

4.



treatnment facility according to the invention. Desi gnated 31
I.s an aeration tank having an air-bubbl e supply apparatus 38
lI'ocated at a bottom part of the tank. The apparatus 38 consi sts of
a plurality of air-bubble supply units é@[err] to 38n. The air- 5

bubbl e supply apparatuses 38[err] to 38n are disposed with a spaced

t-her ebet ween, the spaces being gradually smaller toward the outfl ow side of
the tank. Each air-bubble supply apparatus 38[err] to 38n connects to a

bl ower 35 by way of air supply conduits. The bl ower 35 supplies air at a
constant flowrate to the air-bubble supply apparatus 38, and each of 10

ai r- bubbl e W%[err] to 38n discharges air at an equal rate into
the tank wa : The air-bubble supply units 381 to 38n are
arranged such b x o di %g

he SI’E‘PFOW ophek faging,™ 4 et Headieibthed | |

gradual |y towar generates a sSwr

h
ﬁﬁgr\ggztfm e(f‘ carr| ers gbf“of{.'ﬁ hﬁﬂ{ﬁét?ﬂapor ac t&“tﬁé”lﬂ%ﬂﬁgnwﬂlbe
b discussed.

FIG. 12 shows fnajor elements of a waste water treatment facility of
an embodiment according to the invention, FIG. 12 (a) being a schematic
side view thereof, FIG. 12 (b) a plan view. The waste water treatment
facility has an aeration tank 31 into which a waste water flows from an

10 upper pbsition of the tank 31. Thie aeration taﬁk 31 includes an air-bubble
supply apparatus 32 at a lower position thereof. Moreover, there is
installed another air bubble generating apparatus 33 below a carrier
separating screen 24. The apparatus 33 operates both for aeration and
air-bﬁbb‘le suﬁply. The aeration tank 31 contains added microbe-

15 mounted-carriers 5. The apparatus 33 produces larger air bubbles into
the water than those of the apparatus 32. The microbe-attached carrier5 is a
particulate consisting main_ly of an organic polymer substance or an
inorganic substance. The microbes are built up on or attached to the
carrier that may be, for example, a pla‘sﬁc piece or a flexible one made of

20 sponge or the like. _

The air bubble generating apparatus 33 may be located just under or
close to the carrier separating screen 24. The apparatus 33 may be
po’siﬁbned within 1/3 of the tank depth from the tank bottom, preferably
within 2 meters. In addition, the apparatus 33 may have a .width equal to

25 the tank breadth and is located on the tank bottom for generating a

~ circulation flow in the tank. The air supply rate of the air bubble



effective biological purification. Each air-bubble supply unit 38[err] to

38n may be a sinple steel pipe having air-bubble supply ports or a
st eel pipe wi th nozzl es. In this enbodi ment, the
intervals of the air-bubble supply uni t $%0 determ ne the

correspondi ng per-area air supply rates. The air supply rates, as
I n the enbodi mnent of FIG 15, are adjusted such that the ratio of
t he nost downstream apparatus to the nost upstreamone in the t ank

N e L

2.0. The in ' e supply units are adjusted to achieve

o5 e : . e !
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generates a 31 to effectiVely distribute

de carri er ghe aifshpiply’ #4té per a unit length or a unit area relative to that of the
water treatment air-bubble supply apparatus 32 may be sufficient for the
5 distribution. The presence of the air bubble generating apparatus 33
defines a comparatively large air bubble curtain in front of the screen 24,
which prevents the carriers 5 from unevenly distributing particularly in
the outflow side of the tank over the air bubble curtain. This prevents the
screen 24 frox_n clogging due to the carriers 5. Moreover, when the air
10 bubble generating apparatus 33 is mounted jusf under the screen. 24, the
generated flow scratches off the carriers that tend to build up on the screen

24. | |
In the aeration tank 31, as shown in FIG. 12(b), the air bubble
generating apparatus 33 is only just under the screen 24, and over almost
15 all the other part of the tank is arranged the air-bubble supply
aﬁparatus 82. The air-bubble supply apparatus 32 and the air bubble
generating apparatus 33 are fed with air by mean of a blower or the like. A
single blower may be applied fof both the air-bubble supply apparatus 32
and the air bubble generating apparatus 33, or a respective_ blower may be
20 applied to the 'apparatuses 32 and 33. The air bubble generating
apparatus 33 may have such a configuration as a plate, a disc, or a pipe,
and the apparatus may be made of ceramic, resin, steel, rubber, or a
compound thereof. In the appa.fatus 33, for .example, a plurality of
. opening ports having a diameter approximately between 1 and 5 mm are

25 formed loxigitudinally in conduit pipes of the apparatus. Meanwhile, the
air-bubble supply apparatus 32 hasa plurality of opening ports having a



In addition, differing fromthe enbodi nent of FIG 15, this enbodi nent
supplies air at a constant flowrate into the air-bubble supply apparatus
38 to generate a swirl flow. Hence, this_enbodi mrent advantageously
requires no flow rate adjustnment device ch as the devices 36a to 36d. 5
The intervals of the air-bubble supply units nay vary regularly or
irregularly. However, the air supply rates are adjusted such that the
ratio of the nbst downstream apparatus to the nost upstreamone in

the tank = @egaEhs andildid RSh/CWheh thendis bbbhs géaeritize dpparatis 33

enbodi nent of FIG 15. (Enbodi nent 12) FIG 17 is
anot her e”b%sr&ﬁﬂuﬂfsﬁ tli%oﬁh@ﬁel?mtmﬁﬁ&iahétéropenmgs, aphfalli ng
to the invention; FIG 17(a) Is a plan view thereof; and FIG

17(b) is a %Sﬁahﬁgﬂavﬂg‘ehé% &eﬁm?aﬁlﬁl ahdl dbse i(’ﬁone another
Designated 31 1s an aeration tank, in which there are di sposed

This can adjust air supply rate of the apparatus 33 relative to that of
5 the air-bubble supply apparatus 32. That is, . the air supply rate
| adjustment per a unit length or per a unit area of the air bubble
generating apparatus 33 generates a'swirl flow in the tank.

Meanwhile, the air bubble generating apparatus operates continuously
or intermittently. In the intermittent oﬁeraﬁoxt, the stopping time is
10 determined to be about an hour, and the running time is about ten minutes,
the stopping and running beiné i'epeated. Such operation allows an
effective distribution of microbe-mounted-carriers. = Moreover, since
the inflow water rate of t}te aeration tank 31 varies with time, the air
bubble generating apparatus 33 operates continuously only at a larger

15 water inflow rate, and intermittently at a smaller water inflow rate.

(Embodiment 9)
FIG. 13 is a schematic view showing another embodiment of a waste “
water treatment method and a facility of the same according to the
20 mventlon, FIG. 13(a) being a side view; FIG. 13(b) a plan view. When an
aeration tank 31 has a s1gmﬁcanﬂy long length, the tank 31 i is parted by a
carrier separating screen 36. The parted tank 31a, 31b are added with
microbe-mounted-carriers for water purification process. There is disposed
an air bubble generating apparatus 33b just under the carrier separating
25 screen 24, and an air bubble generating apparatus 33a is located in the
inflow side of the carrier separating screen 36. Alternatively, the tank 31



plurality of air-bubble supply units 38 close to the tank bottom Each air-
bubbl e supply unit 38 has an orifice adjustnent device 39 substantially in
tthe m ddl e thereof. The orifice device %? may have a constant through-

openi ng, or nmay have an openi ng adjusta & to adjust the air flowrate for

20 varying air supply rates between the fore end one 38a and the aft
end one 38b of the air-bubble supply units 38. The orifice

adj ust ment device 39 may be activated manually, or may have an
automati ¢ NRGRaH m'ﬂe&ﬁfedmte partitich widll that fifornied Reth dpatidliopeaing

di anet er. he orlflce adj ust nent devices .39 are located 1 n air
supply pi pegg carrier s¥phrftihs| RréeidFby prevéaitihg smiGobd Mowftsdces 39
can be adjuste to d| fer ‘an upstreamone froma downstream one in

Z'4r supply pahfers'$ ffom TRAMARS tASrethrough.  Air bubble generating apparatuses
33a, 33b are disposed just under or close respectively to the carrier
5 separating screen 24 or 36 as in the foregoing embodiment 8. |
FIG. 141s a schematic side view of another embodiment according to the
hnmnﬁnh.
- InFIG. 14(a), an aeration tank h'gs an air-bubble supply apparatus 32
and an an' bubble generaﬁ-x.lg apparatus 33(3 a.t the bottom side of thereof.

10 - The tank 31 also has an _inﬂow conduit at an lower part of thereof and a
screen 24 at outflow part thereof. The tank 31 contains microbe-mounted-
carriers 5 mixed in an inflow water. In this arrangement, air bubbles
genemnmd;ﬁmnyﬂMeappmnﬁws33cphange:ikumekuerﬂhmnlﬁmnlﬁhe
conduit inits flow direction.

15 FIG. 14(b) shows another aeration tank that has an air-bubble supply
apparatus 32 and an air bubble generating appai'atus 33c at the bottom part
thereof, and an inflow conduit is disposed such that an inflow water flows
from a lower part of the tank 31. In addition, there is disposed an air
bubble generating apparatus 33b just under the screen 24. '

20 In the embodiments shown in FIG. 14, thére is disposed an air bubble
generating apparatus 33c at the inflow side of the tank. The apparatus
33c generates comparatively large air bubbles, which decreases the speed
oftheinﬂow~waun,pnnmnﬁng_a.dmmtc&mﬂaﬁon¢ﬁ1be*waum. This
prevents microbe-mounted-carriers from unevenly distributing in the tank.

25 Provision of the comparatively large air bubble generating apparatus 33b at
the outflow part as shown in FIG. 14(b) produces effectively a swirl flow in



a swirl flow perpendicular to the downstreamdirection of an inflow water
of the aeration tank 31. In the aeration tank 31 added with the carriers 5,
t-here are di sposed air-bubble supply units 38 having the orifice adjustnent
device 39. The fore end one unit 38a is ¥mller in air supply rate and the
5 aft end one 38b is larger in the rate, which generates a swrl
flow agai nst the inflow water current, enabling an effective

di stribution of the carriers 5. The ratio of the fore end unit 38a
to the aft @HQ .t 38b in air supply rate is adjusted to be
between 1.17an .0, preferably between 1.5 .and 2.0. 10
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5 continuously and intermittently. In the intermittent operation, 10 (ten)

minute operations at one-hour intervals allow an effective distribution of
the carriers. However, in the embodiments shown in FIG. 14, it is
preferable to operate contihuously the air bubble generating apparatus 33c
_fbrprewnnﬁngzlsﬁortchmmdamknlﬁn£hetank.hdeanm&ﬁ&a, the air bubble
10 generating apparafus 33b may operate continuously or intermittently.
| Also in the air bubble generating apparatuses 33a to 33c, since the waste
water inflow rate varies with time, the apparatuses operate
canﬁnuowﬂytnﬂy:n:alargmrﬁﬂmnwlmme,andinunndmunnhratalmmaﬂer

inflow rate.

156
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. Next, based on an experiment, an effective biologically purification
process of the waste water freatment facility according to he invention
will be discussed.

20 This experiment used a raw water shown in Table 3. A couple of
comparative experiments were carried out, one of which operated the air
bubble generating apparatus for aeration and the other of which did not use
the air bubble generating apparatus. In Table 4, "presénce" denotes
appﬁcaﬁoncfthezﬁrlnﬂﬁﬂegeneraﬁngzunﬁumtus;whﬂefabsenmd’denoum

25 no application of the apparatus. Table 4 shows water treatment results

of each case "presence” or "absence”, which include treated water



generating various swirl flows in the aeration tank 31 to effectively

di stribute m crobe-nounted-carriers for a biological purification process
of a waste water. When the air supply rates of the upstream
units are larger than 20 those of ¥he downstream ones in the
aeration tank, there is provided a swirl flowthat is opposite in
direction to the fl ow of the foregoing enbodi ment. In this case, a
raw wast e wat-er fed from an upper portion of the aeration tank

tends to fl { ank
to reach th Wout ow part mgssﬂla%ﬁﬁﬁ eﬁ?ﬂaﬁﬁk short %ea%@&%&dt@t?
circul ati anﬁhﬂ‘&es':%e R0 E}%"B(ﬂg%d‘Ph " '

suppl y rate of stream of ﬁte aeratlontan s applied to
draw the wagbfree of distribution is shown by dividing an outflow side carrier

concentration ratio by an inflow side carrier concentration ratio of carriers

5 in the aeration tank.
Table 3
Raw Waste Water Quality
concentration ratio
(mg/L)

BOD 100 -

T-N ' 30

NH4-N 25

note :

10 BOD: biochemical oxygen demand

T-N: nitrogen concentration ratio

NH4-N: ammoniac nitrogen concentration ratio

16



45 water into a bottompart of the tank so as to effectively

¢i stribute the carriers. Meanwhile, when a raw waste water is fed
froma | ower part of the aeratign tank, it is preferable that the
aeration flow rate of the : upstr@%n1side I.s larger than that of the
downstream side of the tank. 5 The m crobe-nmounted-carriers used
in the foregoing enbodi nent are particles, as discussed above,
consisting mainly of an organic pol yner substance or an inorganic
substance. The carrier has mcrobes attached or normal Iy built up
~thereon. The carrier may be, for exanple, a plastic piece or a

fl exi bl e one made of such a materi a‘FaE&r%ponge. The arrangenent of 10
the air-bubble supply apparatuses Tocated in a |ower part of a tank may be

288: : gg Eg Zﬁgeep proceég%%?%aw %g%ﬁlc’ilgglt}h Qﬂ‘eto gerﬁ%e a e

swirl flow igp xt, an experlrrental result of a
wast e wat er t r eat mant Tm?§ apparattme : .
b (outflow sule carrier concentration ratio/ inflow side carrier concentration
ratio)
air bubble generating apparatus presence absence
processed water BOD (mg/L) .5 12
processed water T-N (mg/L) 15 23
processed water NH4-N (mg/L) T 0.1 2.9
outflow side carrier .
concentration ratio : ‘1.1 ' 1.8
finflow side carrier
concentration ratio

It is noted apparently from the expériinerit result shown in Table 4

10 that the provision of the air bubble generating apparatus in the aeration

tank of the treatment facility according to the invention allows a
reduction in the resulted numerals both of BOD and T-N. Concerning an

outflow side carriér concentration ratio/an inflow side carrier concentration

ratio, the ratio value is 1.1 in the "present" case, while the valué is 1.8

15 in the "absence" case. The comparative data shows that | the provision of

a comparatively large air bubble generating apparatus in a waste water

treatment facility can distribute sufficiently microbe-mounted-carriers in



15 ' based on an . enbodi ment of the invention will be di scussed as

referring to t he associ ated conparative experinents. This
experinent applied the waste water treatnent. facility shown in
FIG 15 and a raw water having the 40 quality shown in Table 5. The
ai r-bubbl e supply units 32a to 32d are- varied in air supply rate
to prove an effectiveness of the invention. In an 20 ai r- bubbl e

supply condition 1, the ratio of air supply rates of the air-bubble

suppl y uni t ghegnk for32 God@bidl dfifichtioR précessl. 1: 1. 5. In an air-
bubbl e supply COﬂdItIO%o , thgbfegﬁ)o was de?erm ned to be 1:1:1:1. Tabl

6 shows the resqiyes niifrédiiemcRited hiMers uvetll ifenihie twhke hré Nodrtithss, t 4
treated water quality and the carrier distribution state that is shown

|2§f | ow tsrgemsa( aﬁg‘é‘?ﬁogrbﬂcﬁcﬁ?cgatlﬁgl on rwbw&nﬁmﬁﬁé ordn
inorganic substance. The carrier has microbes attached thereto or

5 normally built up thereon. The arrangement of the air-bubble supply

app aiatuses may be applied to an aeration tank having an approximately 5

m depth and aerated all over the tank, and may be applied to a deep process

tank having an approximately 10 m depth. The deep tank may have an

air-bubble supply. apparatus ﬁositioned -around adm depth so as to

10 generate a swirl flow in the tank.

(Embodiment 10)
Referring to another drawing, a waste water treatment method and a
. facility of the same of an embodiment according to the invehﬁon will bé
15 discussed hereinafter. ' :

FIG. 15(a) shows the embodiment of the waste water treatment facility,
and FIG. 15(b) isa plax_l view thereof. Designated 31 is an aeration tank that
has an air-bubble supply apparatus 32 at a bottom part thereof The
apparatus 32 consists of air-Bubble supply units 32a to 32d. In the

20 outflow side of the aeration tank 31 there is disposed a carrier separating
screen 33. The aeration tgnk 31 contains an inflow water provided
with carriers 5 (caJled as microbe-mounted-carriers hereinafter) that
distribute in the water. Each of air-bubble supply units 32a to 32d has a

| substantially equal air-bubble Supply capacity and connected to an blower

25 (an air supply fan) 35 by way of an air supply conduit. Each ¢onduit is
provided with a flow adjustment device 36a to 36d such as a valve. _The

e

by



46

_ Table 5
Raw Waste Water Quality .
concentration ratio (mg/ L)
BOD 100 : 41

10

16

20

- 25

blower 35 can be adjusted in air flow rate by a controller 37. The flow
adjustment devices 36a to 36d may be manually actuated to adjust the air
supply 'rate of each umt

The flow adjustment devices 36a to 36d and the blower 35 are
controlled by siénals supplied from the controller 37 so as to adjust the air
supply rate of each supply unit. For example, the controller 37 supply a
signal to operate the flow adjusﬁnent devices 36a to 36d to adjust the open
extent thereof such that the outflow side air supply is larger than tha_t of the
inflow side. This adjustment of the aJr .supply rate of each air-i:ubble

-supply units 32a to 32d can generate a swirl flow in the aeration tank

31.
The air supply. rates are adjusted such that the ratio of the most

- downstream apparatus to the most upstream one in the aeration tank 31

becomes a value between 1.1 and 3.0, preferably between 1.5 and 2.0.
Meanwhile, Where the ratio is not larger than 1.1, an oxygen
concenftration ratio in tht_a water bécomes undesirably small, causing a
reduction in aeration effect. Where the ratio is not less than 3.0, the
oxygen is not sufficiently absqrbed. Thus selected ratio cép generate. a
swirl flow in the water contained in the aeration tank, which provides a
good aeration effect and sufficiently distributes microbe-mounted-carriers
5 in the water. That is, the swirl flow generated in the tank water
effectively distributes the carriers 5 widely in the water, achieving an
effective biological waste water purification.

(Embodiment 11)

FIG. 16 is a plan view showing an embodiment of a waste water



T-N 30 | NH err]-N :

25 note: 5 BOD: bi ochem cal oxygen demand
T-N. nitrogen concentration ratio NH[ err]-N. amoni ac
nitrogen concentration ratio 10 2 Table 6
Treated water quality, and outflow side carrier concentration

ratio/inflow side carrier concentration rati o under each condition

treatment facility according to the invention.

Designated 31 1s an aeration tank having an air-bubble supply
apparatus 38 located at a bottom part of the tank. The apparatus 38
consists of a pIura]_ity of air-bubble supply umts 381 to 38n. The air-

5 bubble supply apparatuses 381 to 38n are disposed with a spaced
therebetween, the spaces being gradually smaller toward the outflow side of
the tank. Each air-bubble supply apparatus 381 to 38n connects to a
blower 35 by way of air supply conduits. ‘The blower 35 supplies air at a
constant flow rate to the air-bubble supply apparatus 38,and each of
"10 air-bubble suppiy units 3881 to 38n dischargés air at an equal rate into
the tank water.

The air-bubble supply units 381 to 38n are arranged such that per-
area air discharge rates increase gradually toward the outflow side. This
generates a swirl flow in the waste water contained in the tank 31,

15 distributing microbe-mounted-carriers 5 in the water for achieving an
effective biological purification. Each air-bubble supply unit. 381 to 38n
may be a simple steel pipe haying air-bubble supply ports or a steel pipe
w:l.th. nozzles. _

In this embodiment, the intervals of the air-bubble supply units

20 determine the corresponding per-area air supply rates. The air supply
rates, as in the embodiment of FIG. 15, are adjusted such that the ratio
of the most downstream apparatus to the most upstream one in the
tank becomes a value between 1.1 and 3.0, preferably between 1.5 and
2.0.- The intervals of the air-bubble supply units are adjusted to achieve

25 the foregoing ratio of the a1r supply rates per-area. Such ratio generates a

_swirl flow in the tank 31 to eft_'ecti\_rely distribute the carriers 5 in the tank.



condi tion 1 2 processed

wat er BOD (ng/L) 5 22 processed water T-N
(mg/ L) 15 25 _
47 . processed water NH4- N (rTﬁIBL) 0.1 2.5

In addition, differing from the embodiment of FIG. 15, this embodiment
supplies air at a constant flow rate into the air-bubble supply apparatus
38 to gemerate a swirl flow. Hence, this embodiment advantageously
i'equires no flow rate adjustment device such as the devices 36a to 36d.

b The intervals of the air-bubble supply units may vary regulaﬂy or
irregularly. However, the air supply rates are adjusted such that the
ratio of the most downstream apparatus to the most upstream one in
the_ tank becomes a value_ between 1.1 and 3.0, as described in the
embodiment of FIG. 15. i

10

imbodiment 12
FIG. 17 is another em-bodimel_lt of a waste water treatment facility
according to the invention; FIG. 17(a) is a plan view thereof; and FIG.
17(b) is a sectional viev& taken aloﬁg A-A'in FIG. 17(a).

15 Designated 31 is an aeration tamnk, in wlﬁch there are disposed a
plurality of air-bubble supply units 38 close to the tank bottom. Each air-
bubble supply miit 38 has an orifice adjustment device 39 substantially in
the middle thereof. The orifice device 39 may have a constant through-
opening, or may have an opening adjustable to adjust the air flow rate for

20I varying air supply rates between the fore end one 38a and the aft end
one 38b of the air-bubble supply units 38. The orifice adjustment device 39
may be activated lmanually,- | or may have an automatic mechanism for
adjusting the air passage sectional diameter.

The orifice adjustment devices 39 are located in air supply pipes of the

25 air-bubble supply apparatus 38. The devices 39 can be adjusted to differ >~

an upstream one from a downstream one in air supply rate, which generateg"'"



outflow side carrier . concentration ratio

.1 1.9 /inflow side carrier. concentration
ratio. Tabl e 6 shows apparently that the condition 1 having
an increased air supply rate i n4the downstream side provi des a
better treatnent to sufficiently distribute carriers. Meanwhil e,
the condition 2 having an 5 equal air supply rate provides a
reduction in treatnent per f or mance and causes an uneven carrier
di'stributio “’ééﬁe directidd'6f “Qhrlﬂﬂ%‘&r iC
tank that |2aprow &?ﬁﬂcarrl ers anc# ‘lmsl aer at ed Eéoif/)er
the tank fr%f&%ﬁe&ﬁﬁbn*%ﬁhk% I@%&%&éﬁbﬁ@?ﬂ%gi'a{ thi Sthla¥riers 5,
units in air supply rate toward downstream o enables a

suf ficient Ciid Gire §isddell Hik- BAbbIb Si5plyanats 88 Ha%'ﬂﬁg the BEiHcB dajdsRRaL:

device 39. The fore end one unit 38a is smaller in air supply rate and the
b aft end one 38b is larger in the rate, which generates a swirl flow
against the inflow water current, enabling an effective distribution of the
carriers 5. The ratio of the fore end unit 38a to the aft end unit 38b in air
supply rate is adjuste_d to be between 1.1 and 3.0, preferably between 1.5

and 2.0. B .

10 . When the orifice adjustment device 39 is activated based on electric;al
signals, the air passing orifice diameter can vary at predetermined
periods, achieving various. flows in the tank.

Though the followings are not shown in the figure, it is apparent that
the aeration tank in the embodiment of FIG. 17 may have an air-bubble

15 = supply apparatus that appliés partially the one of FIG. 15 or 16 for
generating various swirl flows in the aeraﬁon tank 31 to effectively
distribute microbe-mounted-carriers for a biological purification process
of a waste water.

When the air supply rates of the upstream units are larger than

20 " those of the downstream ones in the aeration tank, there is provided a
swirl flow that is opposite in direction to the flow of the foregoing

o embodiment. In this case, araw waste water fed from an upper portion of
the aeration tank tends to flow mainly around the water surface of the
aeration tank to reach the outflow part. This causes an undesirable short

25 circulation flow. For preventing such a short circulation, a larger air supply
rate of the downstream of the aeration tank is applied to draw the waste



purification process. Advant ages of the invention in industrial

use The invention has the follow ng advantages in industrial
use. 15 (1) Carrier separating qscreen uni t (1-1
Provi sion of a stream gui de nmenber cl ose® o0 a screen installed in

an aeration tank can prevent a flow rate decrease in the ascending current
generated by air bubbles close to the screen face. In addition, other
streans in the aeration tank give no adverse effect to the ascending

91 20 e i Rl OGO 0 e B,

can prevent cgiigfd.| 'Mesnwhile, when a raw waste water is fed from a lower part of
the aeration tank, it is preferable fham the aeration flow rate of the
upstream side is larger than that of the downstream side of the tank.

5 " The microbe-mounted-carriers usedin the foregoing embodiment are
pé.rticles, as discussed above, consisting mainly of an organic polymer
-substance or an inorganic substance. The carrier has microbes attached or
nprma]ly built up thereon. ﬂe carrier may be, for example, a plastlc piece
or a flexible one made of such a material as sponge. The arrangement of

10 the air-bubble supply apparatuses located in a lower part of a tank may be
applied to an aeration tank that is aerated all over the tank, and may be
applied to a deep process tank having a 10 m depth so as to generate a
swirl flow in the tank.
Next, an experimental result of a waste wnuertmeahnentihcﬂﬂy
16 based on an embodiment of the invention will be discussed as referring to
the associated comparative experiments. This experiment applied the
waste water treatment facility shown in FIG. 15 and a raw water having the
quality shown in Table 5. The air-bubble supply units 32a to 32d are
varied in air supply rate to prove an effectiveness of the invention.In an
20 o air-bubble supi)ly condition 1, the ratio of air supply rates of the air-bubble
supply units 32a to 32d was determined to be 1:1:1.1:1.5. In an air-
bubble supply condition 2, the ratio was determined tobe 1:1:1:1. Table
| 6 shows the results of fhe comparative experiments, which includes the
treated water quality and the qarrier distribuﬁbn state that is shown by

25 the ratio of an outflow side carrier concentration ratio to an inflow side

carrier concentration ratio.



48 carriers or the like frombuilding up on the screen.
(\1-2) Extension of the guide nenber |ower end close to an aeration
apparatus can guides nore air bubbles fromthe aeration apparatus into the
fl ow passage, allow ng a | ager ascenmlufﬁnnrent speed along the screen. 5
In addition, this enables a reduction in air supply rate of another

ai r- bubbl e supply apparatus installed in the tank, or nay not
require another air- bubbl e supply apparatus.’ (2)

Ai r-bubbl e supply nmethod and apparatus for carrier separating

screen 10 (2-1) The invention can provide an air-bubble supply
nmet hod and an appar at us ggﬁgggﬁ for p03|t|vely preventing cl oggi ng
of a carrier separating - (2-2) Provision of

the air-bubble supply appar agig Wlstd Wate? Gudity

concentration ratio
(mg/L)
BOD | 100
" T-N 30
NH4-N 25
note :
5 BOD: biochemical oxygen demand

T-N: nitrogen concentration ratio

NH4-N: ammoniac nitrogen concentration ratio

10 Table 6
Treated water quality, and outflow side carrier concentration

ratio/inflow side carrier concentration ratio under each condition

condition 1 2

processed water BOD (mg/L) _ 5 22

processed water T-N (mg/L) 15 25




separating screen brevents cl oggi ng of the screen, sinplifying the

apparatus 15 I n mai ntenance. Mreover, this allows a snmaller screen,
significantly decreasing a construction cost of the waste water
treatment facility. (3) Vast?e water treatnent method and an
appar at us thereof ~ (3-1) In a waste water treatnent using a
process tank and provided " "wWith mcrobe-nmounted-carriers, the ratio
of the tank _downstreamdirection 20 length to the width of Jhe tank is
det er mi ned | prdvessedt wabersNHwN @ng/L) pref@dabl y |bet wésd 1 |and 3,
allowing a pufficient distribution of thejcarriers. Thi s enabl es
a | ower cos of the apparatus in construction, and the appar at us

=)

is easy in [fgh (3-2) Even 1n an|existing flacility
havi ng a pr DCESS ﬁ?‘% | N vﬁlch t he 25 ratlflof tthe Ielggth to the
wi dth of thp %han 4, a scree partiti’éh, which does

not allow ch 9?5%9{5%@%9‘{ hrough, can b provi ded
concentranon ratio

Table 6 shows apparently that the conaition 1 having an increased air
supply rate in the downstream side provides a better treatment to
suﬂiéienﬂy distribute carriers. 'Mganv_vhi_le, the _condition 2 having an

5 equal air supply rate provides # reduction in treatment performance and
causes an uneven carrier distribution. Thus, in a treatment facility
including an aerobic tank that is provided with carriers and that is aerated
all over the tank from the tank bottom, the variation of air-bubble supply

~ units in air 'suppl'y r#te toward downstream of the tank enables a
10 sufficient carrier distribution in the a;eraﬁon tank to achieve a good

purification process.

The inveﬁtion has the following advantages in industrial use.
16 " (1) Carrier separating screen unit
(1-1) Provision of a stream guide member close to a screen installed in
an aeration tank can prevent a flow rate decreasein the ascendmg current
generated by air bubbles close to the screen face. In addition, other
streams in the aeration tank give no adverse effect to the ascending current
20 within the flow passage'deﬁhed between the stream guide member and the
screen. Thus, a relatively small _air supply rate can prevent effectively



49 so as to acheive the preferable dinension ratio of the

process tank. Hence, such existing long process tanks can
sufficiently distribute the carriers. (3-3) The invention can
sufficiently distribute mcrobe-nounted-48 carriers in the aeration

tank, making an effective use of the aeration tank 5

capacity and

al | the carriers. Thus, a carrier separating screen installed at

a dovvnstream5|de of the tank is not built up with carriers,

which allows a

stabl e carr ﬂnn@h mai nt enance cost such
ean;ﬁ?flnsD or preven %lﬁfd]ﬁggl ng ?#&

€ screen.

as screen C Ing C

gonet at o5 comparat) vERPAEE bE S il miedbEPI SR Toldkh AR R iiod”

10

156

20

25

apparatus can guides more air bubbles from the aeration apparatus into the
flow passage, allowing a lager ascending current speed along the screen.
In addition, this enables a reduction in air supply rate of another air-bubble

supply apparatus installed in the tank, or may not require another air-

bubble supply apparatus. .

(2) Air-bubble suppl& method and apparatus for carrier separating
s&een |

(2-1) The invention can provide an air-bubble supply method and an
apparatus thereof for positively prevenﬁng clogging of 'a. carrier separating
screen. _

(2-2) Provision of the air-bubble supply apparatus for the carrier
separating screen prevents clogging of the screen, simplifying the apparatus
in maintenance. Moreover, this allows a smaller screen, signi:ﬁcantly_
decreasing a construction cost of i;he waste water treatment facxhty

(3) Waste water treatment method and an apparatus thereof

(3-1) In -a waste water treatment using a process tank and provided
with microbe-mounted-carriers, the ratio of the tank downstream direction
length to the width of the tank is determined to be not more than 4,
preferably between 1 and 3, allowing a sufficient distribution of the carriers.

. This enables a lower cost of the apparatus in construction, and the

apparatus is easy in maintenance.

(3-2) Even in an existing facility havihg a process tank in which the
ratio of the length to the. width of the tank is more tHan 4, a .screep
partition, which does not allow carriers to pass through, can be provided



curtain close to the outflow part of the tank. This also generates a swrl
flowin the tank to distribute m crobe-nounted-carriers for waste water
treatnment. The air bubble generating apparatus is lowin installation and
operation cost, decreasing the total codd of the waste water treatnent
facility, 15 particularly in construction cost. (3-5)
According to the invention, mcrobe-nounted-carriers are

sufficiently distributed in the aeration tank, naking an effective use of

i . . ey o
gepar ating g%?ggg%h'éi\f‘éﬂle ?gésrt ai | écjl In a o%%?lrbglgﬁfgl 9 of tﬁéqgéedrcgt i on
tank. He | tankS ti dStR WS

ta ncesuéﬂ‘éxiﬁﬁ%gilﬁhg Ance cost Pal sucﬁ 3a ﬁ{lﬂéﬁ?ﬁ g%rrﬂing‘for

stably, reducing a nt S screen

Generating apparalus S ARYGRHRR cop, eufficiondy discabled infripeitiblied. | .,
vast e wat or SRR AR SR R hRIg o] GG I the aerasiof il "¢
her Sof - cabetyind uft Lk, T 4 Glrier Epldeatite SEiRRR ratidEn.
vater is prgYotfidtream side of the tank isnot built up with carriers, which allows a

stable carrier separation at the screen, reducing a maintenance cost such |
as screen cleaning for preventing clogging of the " screen.

(3-49) According to the invention, an air bubble generating apparatus

10 generates comparatively large air bubbles, which defines an air bubble
curtain close to the outflow part of the tank. This also genérates a swirl
flow in the tank to distribute 'microbe-mount_ed-carriers for waste waii;r
treatment. The air bubble generating apparatus is low in installation and
operation cost, decreasing the total cost of the waste water treatment facility,

15 particularly in construction cost.

(3-5) According to the invention, microbe-mount;ad-carriers are
sufficiently -distributed in the aeration tank, making an effective use of all
the 'carrie‘rs, and carriers do not build up on the carrier séparati.ng screen
installed in a downstream side of the aeration tank. Hence, the carrier

20 separating screen separates carriers stably, reducing a maintenance cost
such as screen cleaning for preventing clogging of the screen. _

(3-6) An air bubble generating apparatus located in a downstream
side of the aeration tank operates continuously but operates intermittently
when the waste v&ater inflow rate into the aeration tank is smaller. This

25 allows a sufficient distribution of carriers, reducing operation cost thereof.

(3-7) An aeration tank containing a carrier added water is provided



50 with a plurality of air-bubble supply units which are

unequal | y arranged bet ween t he upstream side and the downstream
side of the tank. This unequal 6rangenent generates a swirl flow
in the tank to sufficiently di stYibute the carries, preventing the
carriers fromunevenly distributing 5. toward the downstream of the
tank. The air supply rate of the air-bubble supply units nmay be
adj usted to be unequal between |eft and right sides relative to

e, ot o iy bbb bty S YR el wnged 10

bet ween t he Yepivber e upitiedihMGde and Nthd d¥mstream side of the tank. This
unequal arrangement generates a swirl flow in the tank to sufficiently
distribute the carries, pnamnﬁngﬁhecmuﬂnsfﬂmnunewuiydﬁmﬁbuﬁng

b . toward the downstream of the tank. The air supply rate of the air-bubble
supply: units may be adjusted to be unequal between left and right sides
relative to the downstream direction of the tank, which generates a swirl
flow in the tank to prevent the carriers from unevenly distributing
between the left and right sides of the tank. o '

10 _ (3-8) Without an extra element such as a baffle plate in the aeraﬁoﬁ
tank, air-bubble supply units for reducing BOD and for removing
nitrogen/the like aré unevenly mounted in the aeration tank. This
distributes all the carriers widel_y in the tank to advantageously achieve
an effective biological waste water purification.

15 ~ (3-9) The air-bubble supply apparatus can prevent a short circulation
flow in the waste water contained in the aeration tank to advantageously
allow an effective biological purification of waste water.

(3-10) The air-bubble supply aﬁparatus also prevents i_:he carriers
from concentrating around the carrie_r separating screen, so that the screen

20 can stably separate the carriers. This decreases such a maintenance work

as screen cleaning for preventing clogging of the screen.
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purification. * (3-9) The air-bubbl e| Elprkdtiptippapageds..cate paged ...o....
prevent a short circulation flowin them\@gtiﬁ(swat elpagadnﬁhl wngédl..?'§ -----
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appar at us
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(3-8) Wt'hou't an extra el enent such as a baffle plate in the
— tank;—air - bubbl e supply units for reducing BOD and for

wast e wat er

Lt

an effective bi

lmt,r oien/the | i ke are unevenly nmounted in the aeration

"-i butes all the &8arri er.;oxl/\noglf‘%%‘&&lt)rﬁ{é@—pg to gg

ggi ng-o Scr een.
carriers that are used in a biological purification process of organic and

inorganic substances in a waste water, characterized in that a stream guide
member is provided close to and spaced from a carrier separating screen.

2. A carrier separating screen unit as set forth in daim 1,
characterized in that said screen is mounted in an aeration tank and said
stream gmde member has a lower end extended near an aeration
apparatus provided in said aeration tank. .

8. A carrier separating screen unit as set forth in claim 1 or 2,

- characterized in that an air-imbble supply apparatus is provided ﬁnder and

close to said screen.

4., An air-bubble supply method for a carrier separating screen,
characterized in supplying air-bubbles in such a way that an air supply
rate is varied with time for separating microbe-mounted-carriers by a
carrier separating screen.

5. An air-bubble supply method for a carrier separating screen as set

forth in claim 4, characterized in that air-bubbles are supplied from more

than one positions close to said screen.
6. An air-bubble supply apparatus of a carrier separating' screen for
separating microbe-mounted-carriers that are used in a biological

purification process of organic and inorganic substances in a waste water,

characterized in having an air-bubble supply header located close to said

screen and a control means for controlling an air supply rate of said header

with time.

n‘%?%"?gﬁ%g’%ﬁﬂﬁg %’Fﬁﬁ Wi F0F SepRidting microbe-BFoditeds"”



1. A waste water treatment nethod for

purifyin wast e wat er including organic and inorganic
substancgm’ﬁ Wm ﬂ H’L . suppl yi ng air-bubbles in such a way
that an arr supp varied with 52 time for separating

m cr obe- mount ed-carriers provided for the treatnment by a carrier

separ ati ng SCreen.

7. An air-bubble supply apparatus as set forth in claim 6, wherein said
apparatus is further characterized in having more than ome air-bubble
supply headers close to said screen.

8. A waste water treatment method for purifying biologically a waste

5 water, characterized in that for treating a waste water in a process tank
provided with microbe-mounted-carriers, said process tank has a flow
direction length and a lateral width substantially perpendicular to the
length such that the ratio of the length to the lateral width is between one
and four, and the waste water including said carriers in said process tank is

10 stirred bjr aeration so as to distribute said carriers in the water.

9. A waste water treatment facility for purifying biologically a waste
wﬁter, characterized in having a process tank for biologically purifying a
waste water _with microbé-mounted-carriers "and with aeration, said
process tank having a length and a latéral width substantially

15 . perpendicular to the length such that the ratio of the length to the lateral
width is between one and four.

' 10. A waste water treatment facility as set forth in claim 9, wherein
said facility is further characterized in having a partition that determines
the ratio of the length to the lateral width of said process tank so as to be-a

20 predetermined value, the partition being a screen having a mesh to prevent
said carriers from flowing out. .

11. A waste wafer treatment method that utilizes a treatment
apparatus having an a.eraﬁon tank provided with microbe-mounted-carriers,
wherein the method is characterized in that said aeration tank comprises a

25 ' process compartment and a plurality of - air-bubble supply appaiatuse_s

mounted in said process compartment, said air-bubble supply apparatuses



wast e water treatnent method as set forth in claim 1,

chara ai r-bubbl es are supplied fromnore than one :
posi t} mmﬂ H gy d screen 10 2 3. A waste water treatnment
t u '

facili aw ng asr-vubbl e sup 53 apparatus of a carrier
separatlng screen for separatlng m crobe- nmount ed-carriers that are
used in a biological purification process of organi ¢ and i norganic
substances in a waste water, characterized in havi ng an ai r-bubbl e

SUpPl Y NeaGEckesa oR) SBpLP P OFRRET BN i il RS 1"
compartment, which can generate a swirl flow in said process
compartment to distribute said carriers in said process compartment fo_r
biologically purifying the waste water.

5 12. A waste water treatment method as set forth in claim 11, whe@
| said method is further characterized in that the ratio of the most
downstream air-bubble supply-apbaratus to the most upstream one in
air supply rate is adjusted.t:o be between 1.1 and 3.0.
13. A waste water treafment method that utilizes a treatment
-10 apparatus having an aeration tank provided with microbe-mounted-carriers,
characterized in that said aeration tank comprises a process
compartment and a plurality of air-bubble supply apparatuses located in
said aeration tank, said air-bubble supply apparatuses varying in air
supply rate between the left and right sides of said process compartment
15 relative to the water downstream direction, which can generate a swirl
flow substantially perpendicular to the downstream direction in said process
compartment to distribute said carriers in said process' compartment for
biologically puﬁfyi.ng the waste water. |
14. A waste water treatment mefhod as set forth in claim 13, wherein
20 the method is further characterized in-thet the ratio of the right side to
the left side or of the left side to the right side of the aeration tank is
adjusted to be between 1.1 and 3.0. |
15. A waste water treatment method that utilizes a treatment
apparatus having an aeration tank provided with microbe-mounted-carriers,
25 characterized in that said aeratioh tank includes a process eomparhnent

and a plurality of air-bubble supply apparatuses mounted in the process
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4. A waste water treatment facility as set forth in claim3, wherein

said appa#a% characterized in having nore than one air-bubble
headers cl ose to said screen. 5. A waste water treatnent
faC| I i tylm Iﬂ"luﬂuumunlcl aim3, 20 b4 characterized in that a stream
gui de ne cl ose to and spaced froma said carrier
separati ng scr éen” 6. A waste water treatnent facility as set
forth in claim 5, characterized in that said screen is nmounted in
an aeration aid . . 3St G ui nmb |.o e
ext ended g@ﬁﬂgﬁ&gﬁ;@“ ein said® ‘dir-BlibbR éiﬁuﬁ? Ei«fpp@?ﬁt\?ses Vaby iif

installation intervals toward the downstream of said process compartment,
and said air-bubble supply apparatuses provide air-bubbles to generate
a swirl ﬂdw in said process compartment to distribute said carriers in said
5 process compartment .for biologically purifying the waste water.

16. A waste water treatment facility that utilizes a treatment
apparatus having an aeration tank provided with microbe-mounted-carriers,
characterized in that said. aeration tank includes a process compartment
and a plurality of air-bubble supply apparatuses disposed in said process

10 compartment, and furthermore, said facility has an adjustment means
that varies said air-bubble supply apparatuses in air supply rate toward
the downstream of said process compartment.

17. A waste water treatment facility that utilizes a treatment
apparatus having an aeration tank provided with microbe-mounted-carriers,ﬂ

15 characterized in that said aeration tank includes a process compartment
and a plurality 6f air-bubble supply apparatuses disposed in said process
compartment m a direction substantially perpendicular to the tank
downstream direction, and for adjusting the air supply rafe between the left

.and right sides of the aeration tank, said facility has oﬁe or more of orifice

20 adjustment devices that are provided in air tubes provided in said air-

| bubble supply apparatuses. | |

18. A waste water treatment method that utilizes an aeraﬁon tank
provided with microbe-mounted- carriers, characterized in that said
aeiation tank consists of one compartment or a plurality of compartments

25 "~ parted by such a partition as a carrier separa;ﬁng screen; another carrier

separating screen is mounted close to an outflow part of said tank, and an



25  a ovided in said aeration tank. 7. A waste
wat er trqm m! |I1Hll}as set forth in claimb5, .
52 B L Xin that an air-bubble supply apparatus is

provi ded under and cl ose to sai dBbscreen.

air bubble generating apparatus is installed just under or close to the
partition, which generates air bubbles in said tank to produce a swirl flow
for dis&ibuﬁng said carriersin said aeration tank.

19. A waste water treatment method as set forth in claim 18, .wheré:in
5 the method is further characterized in operating continuously or
intermittently said air bubble generating apparatus to generate a swirl

flow in said aeration tank so as to distribute said carriers in said tank.
20. A waste water .tz.'eatment facility that utilizes an aeration tank
provided with microbe-mounted-carriers, characterized in that said tank
10 consists of one compartment or a plurality of compartments parted by such a
partition as a carrier separating screen; an air-bubble supply apparatus is
mounted in said compartment; another carrier separating screen is mounted
close to an outflow part of said tank; and an air bubble generating
apparatus is installed just under or close to said another carrier separating

15 screen.



8. ‘A waste water treatment method as set .faorth in claiml,
characterized in that for treating;a-waste:water in a process tank provi ded

5 with.said mcrobe-nmounted-carriers, said process tank has a flow

di rection |l ength and a | ateral vvi5§th substantially perpendicular to
t he I ength such that the ratio of the length to the lateral wdth is
bet ween one and four, and the waste water including said carriers
in said process tank is stirred by aeration so as to distribute
said carriers in the water. 10 MQA waste water treatnent facility
as set forth in claim 3, characterized in having a process tank

for biol ogi cal bhy { £ carri ' ' '
orbi ol ogi cal e AykhKioH pribvids fcm?rlg?aegg&g%@n unit for separating .

m cr obe- nount ed-carri ers h aer a process

a length ang;dohaniédhted-cirticts Bdonthindd 2h & W48 q}a&h‘f i ah%eration tank
-1 for biologically punfymg organic and inorganic substances. A strea_in

5 | guide member 20 is disposed close to and spaced from a carrier separating

| screen 7, and an air-bubble supply  apparatus 8 is mounted below and
close to the carrier sepéraﬁng screen This arrangement of the carrier
separating screen unit pbsitively prevents the screen from clogging.
Furthermofe, tﬂe invention provides an air-bubble - supply

10 method/apparatus liaving an air-bubble supply header and a control meané
for varying the air supply rate with time, which prevents a carrier
separating screen from clogging. Moreover, the invention provides a waste

water treatment method and an apparatus thereof which generate a
circulation flow in a tank so as to evenly distribute the carriers in the tank

15 for a sufficient pexformance of the carriers and so as to prevent a blockage of

the carrier separating screen.
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including organic and inorganic substances, characterized in supplying air-

bubbles in such a way that an aix supply rate is varied with time for separating

microbe-mounted-carxiers provided for the treatment by a camier

separating screen.

2. _A_ waste water treatment method as set forth in cdlaim 1, characterized

in that air-bubbles are supplied from more than one positions close to said

sScreen.

3. A waste water treatment facility having air-bubble supply apparatus of

a carrier separating screem for separat‘ihg microbe-mounted-carriexrs that are
used in a biological purification process of organic and inorganic substances in a
waste water, characterized in having an air-bubble supply header located close
to said screen and a control means for controlling an air supply rate.of.said.
header with time. |

4 A waste water treatment facility as set forth in claim 3, wherein said
apparatus is further characterized in having more than one air-bubble supply

headers close to said screen.

5. A waste water treatment facility as set forth in daim 3, characterized in

that a stream guide member is provided close to and spaced from  said carrier

separating screen.

6. A waste water treatment facility as set forthin daim 5, characterized in

that said screen is mounted in an aeration tank and said stream guide member

~ has alower end extended near an aeration apparatus provided in szid aeration

25

tank.

7. _A waste water treatment facility as set forth in claim 5, characterized in
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aim 1, characterized

in that for treating a waste water in a process tank provided with said microbe-
mounted-carriers, said process tank has a flow direction length and a lateral
width substantially perpendicular to the length such that the ratio of the length
to the lateral width is between one and four, and the waste water including said
carriers in said process tank is stirred by aeration so as to distrobute said carriers
in the water. |

9. A waste water treatment facility as set forth in daim 3, characterized in

having a process tank for biologically purifying a waste water with microbe-
mounted-carriers and with aeration, said. process tank having a length and a
lateral width substantially perpendicular to the length such that the ratio of the
length to the lateral width is between one and four.

10. A waste water treatment facility as set forth in daim 9, wherein said
facility is further characterized in having a paxﬁﬁon that determines the ratio of-

the length to the lateral width of said process tank so as to be a predetermined

20

25

value, the partition being a screen having a mesh to prevent said carriers from

flowing out.

11. A waste water treatment method as set forth in claim 1, the method

utilizing a treatment apparatus having an aeration tank provided with said

microbe-mounted-carrers, wherein the method is characterized in that said
aeration tank comprises a process compartment and a plurality of air-bubble
supply apparatuses mounted in said process compartment, said air-bubble
supply apparatuses varying in air supply rate toward the downstream of said
process comparmient, which can generate a swirl flow in said process

compartment to distribute said carriers in said process oompartment for

—_—— .
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ai_r supply rate is adjusted to be between 1.1 and 3.0. A
widste water treatment nethod as set forth in claiml, the rrethod
utilizing a treatment apparatus having an aeration ta
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having an aeration tank provided with microbe-mounted-carriers, characterized

m that said aeration tank comprises a process compartment and a plurality of
air-bubble supply apparatuses located in said aeration tank, said air-bubble

10 supply apparatuses varying in air supply rate between the left and right sides
of said process compartment relative tothe water downstream direction, which
can generate a swirl flow substantially perpendicular to the downstream
direction in said process compartment to distribute said carriers in said process
compartment for hiologically purifying the waste water.

15 14. A waste water'tréatment' method: as:set forth in claim 13, wherein the -
method is further characterized in that the ratio of the right side to the left
side or of the left side to the right side of the aeration tank is adjusted to be
between 1.1 and 3.0.

15. A waste water treatment method as set forth in cdlaim 1, the method

20 utilizing a treatment apparatus having an aeration tank provided with said
microbe-mounted-carriers, characterized in that said aeration tank includes a
process compartment and a plurality of air-bubble supply apparatuses mounted
in the process compartment, wherein Said air-bubble supply apparatuses vary
in installation intervals toward the downstream of said process compartment,

25 and said air-bubble supply apparatuses provide air-bubbles to generate a

swirl flow in said process compartment to distribute said carriexs in said process
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compartment for biologically purifying the waste water.
16. A waste water treatment facility as set forthin dlaim 3, the fadility

including  a treatment apparatus having an aeration tank provided with said

54

n

microbe-mounted-carriers, characterized in that said aeration tank includes a

process compartment and a plurality of air-bubble supply apparatuses disposed
In said process compartment, and furthermore, said facility has an  adjustment
means that varies said air-bubble supply apparatuses in air supply rafe
toward the downstream of said process compartment.

17. A waste water treatment facility that utilizes a treatment apparatus
having an aeration tank provided with microbe-mounted-carriers, characterized
in that said aeration tank includes a process compartment aixd a plurality of
air-bubble supply apparatuses disposed in said process compartment in a
direction substantially perpendicular to the tank downstream direction, and for
adjusting the air supply rate between the left and right sides of the aeration tank,
said facility has ane or move of orifice adjustment devices that are provided in air
tubes provided in said air-bubble supply apparatuses. .

18. A_ waste water treatment method as set forth in claim 1, the method
utilizing gn aeration tank provided with microbe-mounted-carriers, characterized

in that said aeration tank consists of one compartment or a plurality of
compartments parted by such a parﬁtidn as a carvier separating screen;
another carrier separating screen is mounted close to an outflow part of said
tank, and. an air bubble generating apparatus is installed just under or close to
the partition, which generates air bubbles in said tank to produce a swixl flow for
distributing said  carriers in said aeration tank. |

19. A waste water treatment method as set forth in claim 18, wherein the

method is further characterized in operating continuously or intermittently said

as a
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including an aeration tank provided with microbe-mounted-carriers,
5 characterized in that said tank consists of one compartment or a plurality of
compartments parted by such a partition as a carrier separating screen; an air-
bubble supply apparatus is mounted in said compartment; another carrier
separating screen is mounted close to an outflow part of said tank; and an air
bubble generating apparatus is installed just under or cose to said another

10 carrier separating screen.
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1. A waste water treatment method for purifying biologically a

waste water including organic and inorganic substances, characterized in

’ supply_ing air-bubbles in such a way that an air supply rate is varied with

time for separating microbe-mounted-carriers provided for the treatment
by a carrier separating screen.

2. A waste water treatment method as set forth in claim 1,
characterized in that air-bubbles are supplied from more than one
positions close to sa1d screen. _

3. A waste water treatment facility having air-bubble supply
apparatus of a carrier separating screen for separating microbe-

mounted-carriers that are used in a biclogical purification process of

organic and inorganic substances in a waste water, characterized in

having an air-bubble supply header located close to said screen and a
control means for controlling an air supply rate of said header with time.

4. A waste water treatment facility as set forth in claim 3, wherein
said apparatus is farther characterized in having more than one air-bubble
supply headers close to said screen.

5. A waste water treatment facility as set forth in claim 3,
characterized in that a stream guide- member is provided close to and
spaced from @ said carrier separating screen.

6. A waste water treatmerit facility as set forth in claim §,
characterized in that said screén is mounted in an aeration tank and said
stream guide member has a. lower end extended near an aeration
apparatus provided in said aeration tank.

7. A waste water treatment facility as set forth in claim §,

qee 3903
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characterized in that an air-bubble supply apparatus is provided under and
close to said screen.

8. A waste water treatment method as set forth in claim 1,
characterized in that for treating a waste water in a process tank provided
with Isaid microbe-mounted-carriers, said process tank has a ﬂcw direction
length and a lateral width substantially perpendicular to the length such
that the ratio of the length to the lateral width is between one and four, and
the waste water including said carriers in said process tank is stirred by
aeration so as to distribute said carriers in the water. |

S. A waste water treatment facility as set forth .in claim 3,
characterized in having a process tank for biologically purifying a waste
water with microbe-mounted-carriers and with aeration, said process

tank having a length and a lateral width substantially perpendicular to -

. the length such that the ratio of the length to  the lateral width is between

one and four.

10. A waste water treatment facility as set forth in claim 9, wherein
said facility is further characterized in having a partition that determines
the ratio of the length ta the lateral width of said process tank sa as to be
a predetermined value, the partition being a screen having a mesh to
prevent said carriers from flowing out.

11. A waste water treatment method as set forth in claim 1, the method
uti]jzi.ng.a treatment apparatus having an aeration tank proﬁded with said
microbe-mounted-carriers, wherein the method is characterized in that
said aeration tank comprises a pracess compartment and a plurality of air-
bubble supply apparatuses mounted in said process compartment, said

air-bubble supply apparatuses varying in air supply rate toward the
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downstream of said process compartment, which can generate a swirl
flow in said prﬁcess compartment to distribute said carriers in said process
compartment for biologically purifying the waste water. ‘

12, A waste water treatment method as set forth in claim 11, wherein
said method is further characterized in that the ratio of the mast
downstream air-bubble supply apparatus to the most upstream one in
air supply rate is adjusted to be between 1.1 and 3.0,

13. A waste water treatment method as set forth in claim 1, the
methad utilizing a treatment apparatus having an aeration tank provided
with said m.inrobe-mou.nted-can'iers, characterized in that said ae}ation
tank includes a process compartment and a plarality of air-bubble supply

apparatuses mounted in the process compartment, wherein said air- |

bubble supply apparatuses vary in installation intervals toward the

downstream of said process compartment, and said air-bubble supply
apparatuses xlarovide air-bubbles to generate a swirl flow in said process
compartment to distribute said carriers in said process compartment for
biolegically purifying the waste water.

| 14. A waste water treatment facility as set forth in claim 3, the
facility including a treatment apparatus having an aeration tank
provided with gaid microbe-mounte&-ciarriers, characterized in that said
aeration tank includes a process compartment and a plarality of air-
bubble supply apparatuses disposed in said process compartment, and
ﬁxrthérmore, said facility has an adjustment means that varies said
air-bubble supply apparatuses in air supply rate toward the downstream
of said process compartment.

15. A waste water treatment method as set forth in claim 1, the
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method utilizing an aeraﬁon tank provided with microbe-mounted-
carriers, characterized in that said aeration tank consists of one
compartment or a plurality of compartments parted by such a partition as a
carrier separating screen; another carrier separating scfeen 1s mounted
close to an outflow part of said tank, and an air bubble generating
apparatus i3 installed just under or close to the partition, which generates
air bubbles in said tank to produce a swirl flow for distributing said
carriers in said aeration tank.

16. A waste water treatment method as set forth in claim 15,
wherein the method is farther characterized in operating continuously or
intermittently said air bubble generating apparatus to generate a swirl
flow in said aeration tank so as to distribute said carriers in said tank.

17. A waste water treatment facility as .set forth in claim 3, the
facility including an aeration tank provided with microbe-mounted-carriers,
characterized in that said tank consists of one compartmént 61: a plurality

of compartments parted by such a partition as a carrier separating screen;

an air-bubble supply apparatus is mounted in said compartment; another

carrier separating screen is mounted close to an outﬂov part of said tank;
and an air bubble generating apparatus is installed just under or close to

said another carrier separating screen.’
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(57) Abstract

A support separation screen apparatus is used for separating a bacteria fixation
support (5) used in an aeration tank (1) for biologically purifying organic and inorganic
matters in a waste liquid. A flow straightening body (20) is disposed in the proximity of a
support separation screen (7) in a spaced refation and an aeration device (8) is disposed
below and in the proximity of the support separation screen in order to reliably prevent
clogging of the screen. A method and an apparatus for support separation screen is
provided for preventing clogging of the screen by providing an air-diffusing header for air-
diffusion at a time-varying diffusion rate and an air-diffusion rate controller for changing
the air-diffusion rate with time. Further, a waste liquid processing method and an apparatus
is provided for preventing clogging of a screen and allowing the function of a bacteria
fixation support to be fully performed by producing a circulation in a tank and by

dispersing uniformly a flow into a support separation screen.
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