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1. (XLCHIZ

VoD IWA TEMBIRET /WL, 1986 EOERKES
EHEYSIAWPRC) ¥ A 27 TN — L HTEEEEE
5L No.l FFELKR, BIETIHEER 0 R 2
A - 5% - ) VRERISE TR 5T T L OMRE
%L LR ERTERm ST\ 5 V. ABIE S
DOFRFBBEEYRTHONTIE, HIE L& O —TERER LS
DT, EHERET A TRHARIREAM T T RN

RFFV, EEBTRR OB ORE —FHRRRC
DN, KBRS O AR ORADEE L, 'E
TERDENERE T A —F & L CHEREOHIRIAEY
FTHYI 2 b—ia VEEEIToR Y. oF, S
M OHEEERE 1y i3, MLSS FROREUMAMORERES
WREREELRISZ NI LT T e bic, HLL
BWA LTSECH A REAEM ORIFEIRT. OB
MIEFE T RS 22 M O MLSS®B-SS) & KEMAES O
MLSS(P-SS)DLLD THRE) GLRy, 45 MLSS R AREAE
WOBBEIBICKRESBETH I LERLE Y. EbIT,
IRAEBI DS 1 5 1- Monod A, AEMMAY)
BEREEEATTIE S Ky 2L SWTB R OB ONT
BETL, THERIEREROE VAR WIRHEC IR
W & AEAE M OTHE BRI R ESBETHZ L ZRL
729, b —SEOWENE, HEAS| &R EROBREE
EERBRLETHBOTHAT, ,

AZEIS T ML B & oy FHEERRIC
REVSEMHETERE DENER Ky, FE(LERTEED
BN OVVTRE L. e, S OV T K, 2
SR A OMEREORINEER ORTAEY, W8
DEIZHOWTEHER T2 OThHETHRETS.

2. Ak
BRGEAEEEREL SR L LT, BEERTT

(X1, & 1,2%E L 2999, RE7/UIHRE— A
BETRT A LR BRE LIbOT, BEFED ASM E7

JVTHWTWAIEE, REILTLH—EL TV

R AT | BEH, AP 2 B, TR 1RO
A% 4 BEOANYTFEEEEL, Sy TFIEEPER 16
Uy M, 1854 207212 33 ml DIFRIRAREIFEK
P 2bilERE, BEMDICRIEOREA D TARER
ASEHZE &L, TG L LUK MLSS % 4,000
gm? L, BILFPETHY TS 1,000 Y~ 74 (4,000
B DEHEERITRoTe. FIHAD MLSS HHOHHEE & K
WAEMOERNE 96 14 & Ui, FESSAEMOFSIEIC
VT B HCHEREEREE 1 o 12OV THY, RITRT Monod
ZATORFEREZEAL, SRR K, DfEZ 500~
20,000 (g m*yTEL &7, BRARHHEFBEE 1 o OEIT
10day™ & LTz, 7, MR JUSFESAmO R OEME
B KD, KD, BEFRDZHTEAL, HRITHT DHER
S USEAORREE ZQ2), (3) THE L. B
HO MLSS HI5RED< AT ARG TEE L.

BB ERIATER O L FRE T, MR R AT
1 RS, (AR 2 BRI, DR 1 BRI S L, SRAKODRRE
Qu % 368¢ Y, TOC, S, % 107 gm®, IEEEROTEQ
% 3730 B, YHAOBREHEFRIRD MLSS, Xonp & 4,000 gm®,
BESHERIS TOC, Sy & 10 gm®, SF5AEARIE TOC, S % 5
gm® & L7z, HRGRHEEND D MLSS (3B 38t 515
VeRssEER2 £ % O TR(S), (6) TR, MU %
PESHERECR 12 MLSS OB e L7, ®)°. F(1)~3)
EELEOMORELMEL, NyITEOVIalb—Ta
v EEREE Ui, WIS & U CHERIED MLSS % 4,000
gm® &L, BEEROENERE /T A—F & LT 05
Y35 4,000 BEEI(1,000 1 7 WDFHEETH T
Ky % 500~20,000 g m” OFEH CE(LE BT & & DR
L% 3,600~4,000 BEfo> MLSS, B-SS, P-SS DSl % 5
Bl

3. #E

B TR KDy, KD, 13, 0.006~0.12 B OFEFTV
O REEAT R THER, 3,600~4,000 RFFHLAO MLSS, .
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sedimentation inflow of artificia!
phase wastewater

an,): beginning o
the anacrobic phase

‘aerobic (oxic) phase

‘withdrawal phase

1 ML 3[&KRERDNR FABSTFRETEHBIEE
(EBPR &) 77—

F1 EFBLOWATF

Letter(s) Explanation (unit)
N es:
B bacterial cell number in 1 ml mixed liquor (cells ml")
P predator of bacteria (protozoa and metazoa) population calculated as

a certain protozoa in 1 ml mixed liquor (cells-protozoa m™)

MLSS mixed liquor suspended solid (g m'z)
B-SS  MLSS of bacteria (g m™)

P-5S MLSS of predator (g m™)

Q flow rate (m’ day™)
R concentration ratio of MLSS in the sedimentation tank (-)
S TOC, total organic carbon in sitpernatant (g m?)
N reactor volume (m")
Yos yield coefficient of substrate and bacteria (cells mi™ g m’)
Yoo yield coefficient of bacteria and predators (protozoa cells celis™)
Eob growth rate for predators feeding bacteria (day")
Ho,pb maximum specific growth rate for predators feeding bacteria (day")
Ko half-saturation coefficient for growth rate of predators (g m?)
AXegn = Xanz — Xant
AXox =Xox — Xang
KDy decay coefficient for bacteria (day™)
KD, decay coefficient for predators (day™)
HRT hydraulic retention time
CFU colony formation unit
Subscriptions:
in inflow
an anaerobic phase
anl just after mixture of inflow and retum sludge at the beginning of

’ anaerobic phase
an,2 at the end of anaerobic phase
[ at the end of oxic phase
A withdraw siudge
out outflow of sedimentation tank
r return sludge
a0 from anaerobic to oxic
os from oxic to sedimentation tank

" bs bacteria and substrate
pb protozoa (predators) and bacteria
£2 Vial—va ERICAWIIRT A—H
Letter(s) Unit Value
Yy  cellsmg'm’  11x10°

Yp  protozoa cells cells” 15,000"

Hogb day™ 1.0
Kop gm? 500-20,000
KD, day™ 0.01
KD, day’ 001

B-SS, P-SS DfEICKE Aoy RITERNEEZ bV
OTHEE LS 006 B! & Lz, RNyFEOY I 21—
a URERE Ky =500 gm®, 3,000 g m® DA DVTRY

(2,3). FHOEE L b 200~400 B CEFINEBICE

#£3 VIal—g L EECRER

_ Bw2
B Rt B o (I)
Pax= €Y X Panz ~ KDp.oxx Pana X At @
Bux = Ban+ Poo X (Sanz = Soc) x A —ylx (Pac= Pan2)x At =KD, , x B, , % &t [
- V

Mss = Q- MISS. = 0oy ML,

@

MLSS, = MLSS,,.-R ®
MLSS, -
MLSS,,, = O ®
Q +Q,
R=-0.0351-miss® +0.1821 mlss +1.8127 e
R =00183.miss* ~0.2139- miss® +0.6554- mlss +1.57374 [

a: mlss=MLSS,1,000

L7z, EERIEICIT D MLSS 13, Kp=500 g m® Ti
Kp»=3,000 g m’ DFEOK 55% Ligote. Eiz, EHIR
BRIZIS1T B P-SS,/MLSS Dfikd, Kp=500 g m® DFAIZ
13 73~78% L EE OIEHFRIAC A~ TRE SHEE S,
Kp»=3,000 gm® DIFENTITL 10~11% L BE ST

BEROEGHED S T = L— 3 URERI, Ky DEICE
- T 4,000 BHEE1,000 Y1 2 V)% b MLSS, B-SS, P-SS
B2 b PIis — AR X D 1RA R BT
LWSHOTH-T29. 3,600~4,000 EEEOIEANEZE AV
HIEich Y, EHERGICET 2R e RE R,
FBILRTEDEEZ, MLSS, B-SS, PSS O ORI
DB E K OB E UTRE LR 2 (N THRAL
723558, MLSS, B-SS, P-SS & HiZ K=2,000 g m™> {5
NSBB8 Y, Ky DR E & HIZK,=11,000 gm®
A% T MLSS, B-8S, P-SS & HITHIIg 5 &V FERDS
Bohiz (4. Kup=11,000~13000 g m’ OFEATIL,
P-SS AN L, B-SSAMEMLTZ. Kp=14000 g m* i
TP-SSIHHF0gm® £ 720, Kp>14,000 g’ OFFET
JZ, MLSS,B-SS & $1T#73450 gm® T—E L Role.

4. ER

2Ry FREOBEEITIF200~400 B CIETERRIB L 72
ol TITH, 290 Ky DEDBEORERREZRL
7= (2, 3). EEREBIZRT 2EMROZECOVTL
Ky I L DRI 2 B COMIERIE 23ET 5 &,
B-SS=500 g m* T3 Ky 23 500 g m® DIFEIIE 3,000 g m®
DEEDK 36, B-SS=7,000 gm® TR UK 14 1%
Lhed ). b band Lo, Ky DENAE
WS R OSSR N R E B HERT 5%
RBBKREVD, HENKEBOL, SR0EmED
R EHERRIC 2o 2 B X OhD (82,3).

EFHEO R #2507 E LIPEEDH 4 23513, Ky,
=11,000 g m” & TIIHEPN P-SS ZHERFCE 2708, Z0HKIX
TR L, MLSS ORERSIHS B-SS TEDD
NBLHTRB T ENSIoT.
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Phazas in the anaerobic/asrobic (oxic) process

3 NyFHEOLIaL—a VER  ERREBICE
tF% MLSS, B-SS, P-SS D 1 ¥ 7 WhaZEdk,

R4 GFREH 2 BRNCIEY S DRI RE ORERE

) B-S§
Ko 500 7,000
500 43% 8.1%
3,000 12% 6.0 %
gp_b=500 / Kﬂ,=3,000) ? 3.6 14
a Ratio of growth rates of predators in two hours of
oxic phase.

—EOE — T ATBROFRD X >hNT & irofeT—
Zit, Ay FRECOBRRITSERRH ORI D D &
FFEESENE Y LT MLSS I3 & A ST b LA S, Hl
¥ (CFU) RRELTWDITD LN bDThHo) =
OFEE LT, HigE I EEY & ok —ERRRE
Bzl AFEONy FROFE-RIIZ OEBERL
BEURD o700, EeenHE CiistEgfic k> T
13, MLSS ASkE < B FICHiEs A & <92
ZEBHY I B L ETRTHERRENELNA TV,

EER T, £ < OBEOHIE, XEMREMIHFIAK
MR ESTEREAER I E>THEL, Ki 4 Yo
R EOEER—ETHD LIFBZIT V. RROERRRE
BOER, EGUCERTRERY I alb—vaETL
12 L ARERS LU ASM-1~3 & DFERIZ OV TIIESHD
BETH B, ’

5. &

BSUTREEBPRYE M GIRIEOMIE & REWSAMOHR
B-REBRCONT, ML Bl & &Ry FRE, L
BB X HEEROBERD 2 DY a2 b—a VET
ML VRS LT, BHETIE, A L RAEICRES
V- MBS RSO E—HAERRCRITS
IR OBERERRE OB ESIEE Ui,

NoFROHEFRTIEL, 200~400 BRI CEE BRI

MLSS (Ox) i
£ s JAY ;
K} i

4000 5
8 :
é . B-8S{Ox}

- 2000 = :
a // e PSSO
40 -
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Ky (saturation cocfTicient of growth mate of protozoa) (g m”)

4 BEHEOYI al—a RER | FEYS AR
HERTFIER Ky, & 3600~4000 BFRIDEFEIEI I
i}% MLSS, B-SS, P—SS DIEHHE R: (D)

EL. EHE FEP-SS,/MLSS DHASHEBTRE VWSS
BHVEDZENRENT-. ZOBEITR, BREEFR
T MLSS, B-SS, P-8S {3k & < BB LiedoTz.

O ERER G, RO ERESFIE
BOARFFUNTINT DEFELLEF O Ky, =500~20,000 g
m® TH, Kp=11,000 g m™ F CIIHIEE & S]EMBAEDOR
B—THAMREIRY R L5 PSS, B-SS & biZ s
KEIMEFEDT ENFRETH D Z &, FhLl D&
THABBEDN TN L V4 v 2T hL, MLSS
DORERTHIB-SS TEHDLND L 51T d 2L, HEHERE
BLLUTRENE
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