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NIRRT DR TE . F7, MRS - EEBRSKE b

2B FE SR HIZK ATU - BOD 1213, fEANFEAK ATU - BOD £, EANMAMIRE, BN DO BRENEEL 52 TRY,
SLEEK ATU - BOD JREEIE, Zhd Of%Et - BERAT 3L L 35 ATU - BOD [REXAMNOHEETE DI EMWREE
7=, BOD EMFEDFEMR - BEZFR D 7-HI121E, {5/KH D ATU - BOD OZhRRYZMER L & $1Z N - BOD DOFA#I#H

EREFIZANEGREROEEMEN TR S NI,

F—U— K EERERPIKIERE,

1. [ZL&IZ

BEERYOKMERIL, B{LREELDOIBK (LR & HEBEK)
ZEA L TUETHMEIMEST LN TEY BREE
SRS, 20060), £M{LFEHEERZERE (BOD) (25
IOV TS EEIEIC ES @E T bigEs 7 £k
F 1 FICESKEBEOKEICETI2REODNAER VT
*, BEE, REGROHESIZ->WT) BEEH - V¥Aa
7 NVEBIIFES, 2007) I2 K> THESHLTWS. ZD BOD
X, BHEYO—BRIGEEES LTRWLR TS b0
D, FROKMETHDHEDOBLHFRFE D BBRIEELL
Sz, ERIEEMOMLIZHE SN SB% (N-BOD) b
BELTLE I RANHY, N-BOD 2k B0BKDOHFH
PREERE~OEENER I TS (RE, 1989; ILE,
1993). *7-, 4, BOD BIEIZELTT VLT HRED
IMZ X 0 B{eAER 2l L 7= F¥ (ATU - BOD) 2% JISK
0102 (RAHEHS, 1998) L TAREBRE (AARTKER
£, 2008) IZEASNTWAZ b, EFIIHKAKE
i > /RAFRDBEEFZ MR E NG E LT, #Eitido
KIERET - BT & 3K ATU - BOD * N - BOD b
D EBRETLTE 7 (P, 2008, 2009). ZD—FHT, B
EHPKMERRITIT, EWBEREICI 2B LELEA
EINTVNDEHLOD, ZhbOBREEEIEKIERIZOWVT,
FEt - BHERFI2L D ATU-BOD & N -BOD ~DEE L
Z O LEHED TSR BANZ SN THWRWVWORERTH
5. IO, EEBREICL D0 KD N - BOD OE#E
B8 & N - BOD I & % BOD BrEME~DOFELRE - &
HHEILLE OBREALNCITDILZE LT, EHHERE

BREERIZRRNE 283 (81-1)

WS, EMBIRE, 4LERK ATU - BOD, 4K N -BOD, #%&f - E¥HRAT

ZE DT BEEKHEKMETR D BOD BREMRE L R3S HE
FIZOWTHREEZ N2, BEEEIIKIER OB 2251554
TR EBRICAEN LTV ZERNLETH B,

ZDXHREROFT, 2009 FEEFE TIC 5,105 HHIKDE
EEHHOKMR A A LB L TRY, EEhER ot
MEFFEECH A2 WX - MR OB RSN EE LR
BLinoTWn5. BEEEIKERICOVWTY, BREME
~OEHBOBEIIMZ T, BAEMEKECTOEREIHIE
KR EFRERFIOMLEND, BELRKEE L EEN
WCHERT A Z ENRDENTWD. FZT, KT, ()
ARBEEES KIS G- () HBEREERERE ¥ —)
OWRET —F %A\ \T, ZhE THATU - BOD ¢ N - BOD
@ BOD BREMRE~DBEEICFEIMALELED RIS, B
£ YK MEER LEEK D ATU - BOD - N - BOD & %3t - 3
EFIZo\WT, E2EL-.

2. REMK

FEMRRIL, BEAKEMIT-EHR (BAREBEERY
KHEMA : 1,225 R AINTEY, AMEEONRE
BB A, LUF, £MEAFRE VD) L ERETRARK
o REMHBRAFN (EARBEEEHKHESXIVE : 791
MERICEA SN TEY, HEFREONRENLAESK,
AT, BHEBRAFREWVD) 2xi5E LT (AEREY Y
— TNV EEPEKRELR, 2010), HAER 70%LL LD 17 fl
®OHEAHAD : 145~2532 A, EHHEAARD 879 AN) %
BIE L7 (Tablel). FAEMHRONE T 0— L 5&5 - B
Jtid, Fig.dl & Table 2 1Z;RT 2BV THY, FEAKENE

9



10 EERNTIYSWXER 2835 (F815515)

KoOE BOD A, ZH2h 2000mg-L ", 200mg-L "
(23t BOD BrEE 1 90%) L2->TW\5 (RAEEERY
ke, 1998a, 1998b). 72k, AMEHASUSHE O BT
> KHE~OFAKEEH BOD BE, 100.0mg-L"' TH2.

3. HERE

AMERTROFERRIZBVTL, BHREEM, 1BERK
FHEME, BEfudo [UERAR, S KEN, ROVLE
HRHEE T, EEBERIROBEMR CTIL, 5KEERE,
o> [AEFRAL, X-oKHEN, RUVLEAEHTHER C Table 3
IR TE O RKEEESICOWTHIERER L. 72771,

B> SR N> KD FALR ATU - BOD 1Z, A2 &
S2 LIS DFREMEER TIXBIE L TV 2. 72, N-BOD Iz
LT, BIEIN7 BODEEMNS ATU - BOD BE DH
EEZZELSIWTRD . ERERR L LIRS LTERM
ZEUT, Table 4 \IRT L OIICARXIIERE 1~ A, 2
v A, 378, 6 7A) OEETREXER L. b,
TV, 1 BE3FERIT4RSL, 30 0EICERK
LizRE 2B TRAL, TOBBREO= Ry b
B ETAHEICES L EbiT, IRy FRENLE
LNTKERERRELFHTHLICLY, 1R 1 T—%
L UTCEHEL.

Table1 FRZEHERR

Observed rural sewerage facilities

puszyory

MR GRER, #AAR (L)

) e

Ol ( &7, 665), 02 ( F#F, 930), 03 ( HFE 604 ), Y1 (1L#, 2,532 ), Rl (#fA, 580 )
EoRESR. NI ( BE, 424), N2 ( %, 966 ), El ( #18, 830 ), E2 ( #8, 1,120 ), T1 ( &il,910) 14
T2 (B, 520), Al (50, 719 ), A2 ( 240, 1,834 ), Ml ( B, 1,460 )

EEBRSE T3 (&, 276 ), S1 (&, 145 ), S2 ( ¥#&, 431) 3
R > [UEFAK BOD B E
-] MEERAGENE | ______
1 11000 mg-L-! 1
AW RTERIEE ! IEHE 2 EiEE |
—»| FKRTHE * NS S | — \ R NS ! g —b -=|—
WAKBODBE | prmamtet SIS NI L] maxpop s
200.0 mg-L" P SN \| |2 \ SN N / 20_0mg.L-1
i R DA BT - S VR W
E’fiﬁ?ﬁjﬁt —Fﬁ] ﬂﬂ%ﬁ ‘ ------- ﬁ-lé(%}é ————— !
—>| FKRTHE 1z I ey —_— i .
HAKBODEE | oo —L %ﬁ* Bfi’?,‘fﬁg
200.0 mg-L-* o > .0 mg
TR o5 VR P
Fig.l FEHEROME 70—
Flow diagram on observed rural sewerage facilities
Table2 T -EME - (T->KIEDFHE - BHEHET
Design and operation information of contact aeration tank and aeration tank
AEEH EH B ER B EHA T
e s 2EEE | AR 1) 90l | Ho%5E mm>h) 1ZFE 20LE
FH AR (%) 55080k | HABODMEE (mg-L™Y) 100.0 il 2% 1500k
TEMETBTE s IEHE | AEEREZER () 2708k iE-o&5E (m m>-hh) 20
H# | MLSS 2 (mg-L™Y) 3,000 | ABODEE (mg-L™) 2000 | iEo%R -#BHEYA o8 @) 24
Table3 FHENE
Contents of investigation
N 15/KEHEAE, T > KU - Bl -5 - . N
AL AR > SHIF AR 1 S VORARIELE
HaTER AI5KE, TEER/KE | BOD, ATU-BOD, | DO, IZ-&38E, AHttRmiE (EwBEsR BOD, ATU - BOD,
e (EMEH R CRIE) (N -BOD) * THE), MLSSIEE (EHEERFR CHRE) (N-BOD) * , NH; -N

) *O$FEIIPION - BODIZ, BOD & ATU - BODDRIEEM HEE
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Tabled FHZHAM & HESRE
Duration and interval of investigation

sk REHIM, FAERE s FREHIM, RIS R4 REHM, REEE
01 ’92.625~93.527, H1[a] 02 ’92.827~932.24, 6 A1[E] 03 ’93.6.24~°94421, 2 A1[E
Y1 ’89.6.13~°90.5.16, H1[a] R1 ’92.69~"93.5.11, H1[A] N1 ’93.6.16~'94.4.13, 24 A1[E]
N2 ’93.6.18~°94.4.15, 2 A1[H El °88.9.12~°89.3.29, 34 Al[E E2 ’91.6.12~°92.2.25, 3 A1[H]
T1 ’93.8.18~°93.10.26, 34 A1[HE T2 °87.12.8~°88.3.31, 64 Al[E Al ’89.6.5~"90.5.8, A1[E]
A2 ’96.2.20~°97.29, Al[E Ml ’93.6.11~°94.4.8, 2/ A1[A] T3 ’95.4.18~°96.3.27, Al[a]
S1 ’92.521~"93.4.16, A1\ S2 93.6.15~945.24, A1[8]

4 PEHBREEE

4.1 40385k BOD jBE~ ATU - BOD - N - BOD &2 &
ALFEIKATU - BOD - N - BOD|Z X 5BODJEE~DEE %
BT 578, REAEHH/KATU - BOD &N - BODORE
g E k=L 2 A, EEBRIXOLEME T HAKATU -
BOD &N - BODO 4 ffHH (FEEERE) 1, £HLE£h1.0~
15.7mg-L~ ! (AZE¥ERZ : 3.4mg-L°Y), 0.0~22mg- L' (I
#(RE: 05mg L") LAMBEHKOLEKATU - BOD - N
- BODIBEIZHE L CT/RSVMEEZRL TS (Table 5).
L& HAK ON - BODIZ, AWMU S TIEMEB IR
FROGHFHA (RERZE) ITRBICHS L RoTNS.
F7-, EBHEFH/AKDBODIZ 5® 3N - BODDE (N -
BOD/BODLEER) 22\ T, Fig2lZnd & 5 IZiEHBIRS
KM 13%THH—F, £PEFENON - BOD/BODHHE LS
EFE2 HHTEY, N-BODIC X 2BODEE~DEEITIE

BRI RITHBE L TAEMES RO EARE L 2> TN 5.

Z T, LB H/KBOD & ATU - BODO R ##at L7z

Table5 JLEXIEFIHH/KATU - BOD * N - BODD 437k
Distribution of effluent ATU - BOD « N - BOD concentrations in

sedimentation tank
H B (mgl™h ERES TEMEBRAR
ATU - BOD B 3.0 ~ 30.0 1.0 ~ 157
EYERE 49 34
N - BOD &% 0.0 ~ 559 0.0 ~ 22
B EE 8.5 0.5
® et | - !
= ™ S
ﬁ%% , ‘ DATU*BOD Lt
%2 E IR :I mN-Bop | fE
= : I
EMBER
< ) T2 () =130
HES  ammrs [ ]
Ny ) mhERAR  DONH,-N
%%ﬁﬂ E RS f‘—iész =331 NHj - NBISH
0 10 20 30
B (mg-L"1)
Fig2 AWEAR L EEBRFRICET 5 REERHA BOD #
L EREE DL

Comparison of effluent BOD concentration and effluent nitrogen
concentration in sedimentation tank of rural sewerage facilities with
submerged biological filters and intermittent aerobic suspended-growth

BEENISRME 283 (81-1)

& 2 A, IEHEIBR S ROWBAG /K ATU - BOD i, BOD
REL ORI TEWIEDAR (BB 0.988) BTFLE (0.1%

BEk#EZxtET 5 F A (13.20) (2% L THREMEIX 1,309.52
THY, 0L.1%LUTOKETHEER) LTEY, LEAERLK
BOD i ATU - BOD DA fE» TR X 2 ERR LTINS
(Fig.3). —77, TLEx#&#iHk BOD & N - BOD iz L TiZ,
AEYEFROGAICITHEOMICIEDOHE (FHBIREL
0.847) MFTE (0.1%BEKEIZXET 2 F E (11.34) 12
X U CHEMEIL323.79 THY, 0.1%LLTOXKETHEE) L
TEY, LEMEFiH/K BOD X N - BOD iZxtit: LCHEML
TWBHDD, EMEFRGRITH > TITILBHE R HK BOD
& N -BOD ORICHABRZHHE (FHEAMR%L - - 0.187, 0.1%

BKEEHST S FE (13.20) (o3 LCRIEMEIT 1.12
THY, 0.1%LUTOKETHEETRY) FRHLNT, N
- BOD |3yt BfE e 7k BOD OfEICIZ L A YIS LTV
AN
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o H O Eﬂ | F—2% () =130
m
B 0oe o fiee B
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Fig.3 LRk HEHAK D BOD & ATU - BOD - N - BOD D%
Relation between effluent BOD concentration and effluent ATU -
BOD - N - BOD concentrations in sedimentation tank
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DX O, APEHFRIZBWTIE, LK O BOD #E
/&N -BOD DEICKE S EEINTWE—FT, EHEFER
3 TIE N-BOD OFAENMT LA LRV DHIZ ATU -
BOD |Z & - TWMLEKD BOD BENRERSNIERE -
FboEEZBND. 20D, MARIZHIT B ILEER
Hik# > N-BOD & NH, - N 122 CHisE Uiz & =
5, EYEHFKXOILEE LK N-BOD OFHREIX
Fig2 |ZR"T X 912 8.7mg L™ L IEMEIBR AR (CEHRE -
0.5mg-L™Y) (AT 17T BREBR 2o TS, LRSS
HiZk NH, - N OFEHEEIZSWT L, WA RIIEMRE
RBHARLED LK 134 (EWEHK 203 mg-L!, HEHEE
BHK : Lémg-L) BONMEZRLTWS.

Fiz, EEBRGAOCEAME MK N-BOD - NH, - N
DT> KK 2R BRI 3 2 F BN OV CTAMIE
FRELBRET Lz 25, Figd ITRT X5 IC4AYESR
TIIKEZAEERERIAY 10~15h TIRBHEF H7K N - BOD
W=7 BELD—FHT, EHEBERFRXOLBAEFHA N
- BOD (3/KBZABEERIC b 2 RVWMEE 725
TW5. TREFEFIHK NH, - N IZm AR E & KB SEA S
RERNCKS L TIRTF L TR Y, HICEEBRARICBVNT
TEKER AV R R AY 100 R85 FIC NH, - N i 10mg-
LVEEND Img-L ' BEF TICEB L TWS. AmiEs
RIZB W TIE, TEEEFTHEK N - BOD 13- KfETo
THLEUG & NHy - N 0 ZERIEMBHIBRRE T & 72> Tk
LR RER S — ERFRT (10~15h ) 2874 5%
TITEMLCE— 7 ERBENDH (FEF, 2009), EHHEHBR
FHTIE, E->KIEOEGRIELE U T NHy - N ORE{LA
PRI i, KRR R RER OB DS D RS LA

e :[ | %
7= 70641 et 40 Z
| 7% () =130 !
x 5 nf <
: FEHEBR SR Z
[T % ) =33 20 % i
, H g
@ || msRsR 2~
1. r=-—0541 ﬁn_l
a
60 %qlijn-llggl .0 E

O Ampik=NE, - N
B EHIERARNY, - N
O AMESAN - BOD
® EHERSAN - BOD

L
I
L mpmesst
I Bkt amsn
I |
| |
R
0 10 20 30 40 50
IKEREHOV BE ER] (h)
BT o RAE - 12 o RAE O KB RRENIL, REEROMAE
RARBIKOTEANE DR L o TIEVWEEFRIZ 5.
Figd #Eitido KA - 13X o [IE ORI BT RFR & TDERRE Fi
7K® N -BOD « NH, - N D%
Relation between hydraulic retention time in contact aeration
tank/aeration tank and effluent N - BOD « NH, - N concentration in
sedimentation tank

N
S

[N
=]

EERAREFE /KN - BODIEE
(mg-L°1)

12

EAT LR L LT, MBS N - BOD OFA N2
LNTZbLDEEZLND.

oDz &b, BEHEBREAFRIZEBNTTEDFES R
DLDEITERY, EMFIEPEFET HERLAY
DORLRSIZHE->TAETL S N-BOD Ik » T, AT D
BOD E#IFEALREmD TNRNWT LRS-, BOD
BHEBSEDEICETAHEETCHIICL2DLT, N-
BOD 2 & - T/AHEKD BOD BNEVVMERZ 2T 5 L 5 RER
2722 Z 813, BT BOD JIEEDOKE R THBH L ED
5%\ (ALE, 2006). JLEAEFIHA N - BOD I3,
NH; - N SOZFILADOWIZE > T, BEEZETS
WDZLNFARETHEZEND, EWESFROEEERH
KHERIZBNTH, EHEBRIRERU L 5 IR BIREN
BB L D RIEEEERIESE U TN - BOD D EHR 234
RFOERILADEROTILIZEETHH LWV E. £
72, N - BOD ITIZZERILEY (NH, - N) DSMZ AW RS
A DO ECILBAEHK SSIEBENESE L TVWEZ L2k
(PEF, 2009), Tho0EHEBRERTOHEZELT N -
BOD DHAEZMZH I ELUBETHDHEEZ LS.

4.2 EYMRISHEIZH TS ATU - BOD IRk & 1k
EHEBERARICBOTL, 4.1 TR X 5 I kd
@ BOD /KE 1% ATU - BOD DEIZ & » THRESIT bh T
3. —F, BEiZ-> KD ATU - BOD REICIR D Kb EE
1 RRISTHDZ EPREEOREFETHRINTND
ZEnb (FE, 2009), EHEBRARICE T HIE-KED
ATU - BOD BREIZDWT Y, EWFEFROBE LRI LS
WWIRRERAPEATED LRET DL, BIHZETTLIC
£ % ATU - BOD XX bIRAD Y 310 (FEH, 1976 ; &
5, 2000a). 7=72L, Z® ATU - BOD Iu¥%i%, BAMAE
THLNEEAT —FIcESL&HEE (1 BREERE) o
MERX THDZ nb, WXRITITFEROBIhEEDE

RIIBEL TR0,
—dBeldt = q+(Bi — Be)-V ~! (1
—dBeldt = k-S-Be ()

(Bi — Be )/Be = kST (3)

ZZ T, Be:LBEHiHAK ATU - BOD (mg-L°'), Bi:
BT > KM XL, 1o KAEFAK ATU - BOD (mg-L™ 1),
tARERERE (h), ¢: AKE (m3-hY), V: AHEE (m®),
k: ATU - BOD FrEHEES (L-mg™'-h™"), S: #PHAE
WEE (mg-L'Y, T: KBZHOEZERM (h).

ZZT, 3) X (Bi — Be ) / Be & T ORNCEAE
BRTFEETIE, 1 REUSRORIA XE &, ATU - BOD
PREEEEHIENMEDRE 2% U/ (ATU - BOD [
EEHEERL, LT, ZOAFEEZAVD) B’kobhb.
Z® (Bi — Be) /| Be &k TORIZIZ, EDFE (L
FROMBFEL - 0753 (0.1%FEKEZHET S F #
(11.34) I LTHREMIT 6838 THY, 0.1%LLT DA%
THE), EEHRSAOMERE : 0.771 (0.1%FEKE
WIS % FAE (13.20) 12 L CHREMEIX 52.74 TH Y,
0.1% LI FTOXKETEHEERE)) B3E0h, BEEISHAEREIC
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R VK R ILEE K D ATU-BOD » N-BOD FFii & %5t « BEHETIC L 2 HEICO>WT 13

ATU - BOD BREFEROEZEEL, ZNDOEHERDT
(4) KEE W, 72k, A2 Misk oEflE > KgAK BOD
& ATU-BOD (F—##:3) 13, Th¥h 42.7mg-L},
40.4mg-L ' ThBH—F, HOBKAREMIZ-KHX (B
KREBEERTKBSN, IV, VA oftAfEsE (S3 Mk (&
BRI 67 —%), 45k (WWERNVE 6 7—%),
H1 #igk GREBRVE .9 F—%)) oEfud > KAk
BOD & ATU-BOD (25WT%, FHZFH 93mg-L°},
15.5mg-L"!, 20.3mg-L"! (BOD j#B), 8.7mg-L"!, 14.7mg-
L1, 19.4mg-L-! (ATU - BOD i) OENRELNTEY,
BES AR K D ATU - BOD 13 BOD J£E D 9 £l3% % 5
BDTNWDZEBNMHERENTZ. £, S2HEFROIE > TIERA
7K BOD & ATU-BOD (F—##:12) £ LT, #h¥h
132.4mg-L"", 123.5mg- L 'DEL 2> TRV, HEREME
FiH7k o ATU - BOD IZ5W\WT % BOD BED 9 £IRBETH
D0z n. Zoko, EMIZoKHE - 1E o [IETRAK
BOD & ATU - BOD OEJEDOMICIZRERZREEZA LT
WG EHIZBERL—ELARED L ERE X, (4)
Ko Bi1E, -5 - 1IF-oKMIRAK A2 sk L S2
Hizk D ATU - BOD 2 7>5 ATU - BOD/BOD bR (A2 i
g% @ ATU - BOD/BOD [t : 0946, S2 jfizgk® ATU -
BOD/BOD b3 : 0.933) #HEL, Z OEIZHMOTREHERR
THB SN 7= AK BOD OEAIEZFE L TERDT-.

Be= Bi-(1 + Ks-T)™! (4)

ZZT, Ks: ATU-BOD f&EE# (b)), A8 EXo
BAITIT 03907, FEHIBRARIZH > TIE 2.99h

TR AE B 7K ATU - BOD O ZERIEIL, ML b 12 Figs
WRT X ICHBEEICTF L TRERARATYEREBD LN
5. TOERE LT, (4) XH D ATU - BOD FrEEFITI—
EEE LTERYFEo7n, BHET—F»5RD b ATU
- BOD BEFEHMENKE <L (EWES : 0.01~1.16
h!, EMBRSR : 0.14~648h"") LTWEHEDLEZD
nad. ZokLiiz, FEHERFRIZBWTY, HEMEHH
/KD ATU - BOD BEITAMESFX LR L X 9 ICKBEFEH
THE R OB TRTLTEY, Z0REMERIT

35 ; — :
- O N A [ E =7 ce T
2 CNTTORW = B0Y o s ()
K 25 gk EMTRE Lt (B
D~ 1 BRI —IEERSR (GRS
D720 ! r=—0636 == -
E = Gl 1|0 ' TEHBIE S
S s i 3 L s ) =3
i ] 1
= E ey ?lﬂé, c | RS
g 10 s I RETERE
2 . ' r=—0614
% 5 D41 S—_— R
=t -
0 i
0 10 20 30 40 50

FKEREEEVH REE R ()
BEAR T > S - 13 o KIEKERZRIT B8 R & PRER AR K
ATU - BOD DBk
Relation between hydraulic retention time in contact aeration

tank/aeration tank and effluent ATU - BOD concentration in
sedimentation tank

Fig.5

EERMIFRRNE 283 (81-1)

ATU - BOD REEBEIZERA INTWD Z &R I NT-.

4.3 ATU - BOD REEH L &5t - BERF L OB R

B o[ ORE - BEREF OKEFRIEERRE, 5
AJK ATU - BOD, #ftAMEEEE, A DORES) I
X AR BAE T HIZK ATU - BOD ~D5 2% 2 (R85,
2000b ; 7, 2009), {EMEI5IEF D ATU - BOD BREEE
IZOWTh, IXZ>RAEFIAK ATU - BOD JRE, EANMAEY
BE, A DO BREICL2EELEWMEHN L HERFTL
7.

¥, FAKATU - BOD & ATU - BOD BREEHK ORI
IXEDFERE (WS OEERE : 0.643 (0.1%FEKYE
WZxHEd 5 FAE (11.34) 1oxt L CREMEIX 89.91 TH Y,
0.1%LA FOKAETHE), EHBRFIXOMBIFRL : 0.794
(0.1%FEKLEICHET S FE (13.20) 2% L THREMIT
5291 THY, 01%LUTOKETHER)) BEFEELTEY,
EHETBRARICTBVTY, ATU - BOD BERERITEMES
HKERU X HIC ATU - BOD BEIZRIG L TEL 72 5ER
ZRLTWS (Figs).

T, AR E LIENMAEDIRE & ATU - BOD BREFEHR
i ORNCITIEDHER (WIS X OB BEF%E:0.495(0.1%

BKEICHIET 5 FE (11.34) 126 L THREMEIT 41.79
THY, 0.1%LUTOKETHR), EHEIBFRFXOHEBER
#0662 (0.1%FEAHEITIET S FE (13.20) &xtL
THREMIT 2233 THY, 0.1%UTOKETHER)) BEE
LTCkY, ATU - BOD BREEFIIENMEDRED LRI
o TEWEEZRLTWD (Fig7). Zhlx, ATU - BOD
BREEHD ATU - BOD BREEREEHICHENOMEYRE
ERULZLOTHDIZ NG, HAMEDERED ERIZH
-7C ATU - BOD BREFEHVPEDONT/ERTHDEEEX
bd. 7B, EMIT-oKJENOMAEDREL, 2Bt
BILL AR TF R LVRBRTHE DN EREDRE
(181.2mg-L ") IZHfl AM LR EELE (FEMAMIE
FEE 2 AR O PR A LR mE TR L@ %
FUTHELE JBARD, 1983). IE-oSHRNOMAEWIEE
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a, o R
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- BOD FREEHOBFZ
Relation between influent ATU - BOD concentration and ATU - BOD
removal constant in contact aeration tank/aeration tank
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MEZRLTW5 (Fig8). Tk, THETOEELORAE
FFEMN D, N DO BED FFIZE> THAMED~DE
HEICEEY 52 - fERL LT, ATU - BOD BEEHDHE
NREL o= bDEEZBND (FB D, 2001 ; HE,
2006). Zd X 51z, ATU - BOD BREEHICIE, £WES
X - BB L BITHAK ATU - BOD, #&RN#AE e
E, N DO REORKH - BERAFMREELTWAZ N
ERINnT.

4.4 EYRIEED ATU - BOD ER1bIZ 4% 5 51

AR IEEBR R E HIT ATU - BOD BEEHIC
It AKD ATU - BOD B E, HAMADEE, DO BEN
HEL WD I LEBE X, ATU - BOD BREEHIZOW
T, INHDRE - BERFEHRALHET2ERL (0
ER) 2RR-LE A, KANEINE.

Ksb = 0.0052Bi+0.0007Mo+0.0108 Do+ 0.06 (5)

Ksi = 0.0142Bi+0.0003Mo+0.0173Do—0.31 (6)

T T, Ksb: AMRESRD ATU - BOD BREE# ('),
Ksi : {EMEI5IR 0 ATU - BOD [25ES (b)), Mo : 1
PPRAEMIEE (mg-L™'), Do: #P DO EE (mg-L°Y).

(5) K& (6) Rizfrs B EREFEMBMGEIT, Th
Z10.713, 0826 TH Y, ZnHOXE (4) KA T S
ERANEIND.

Be=Bi- (1+ (0.0052Bi+0.0007M0+0.0108 Do

+0.06)-7)"" (7
Be=Bi- (1+ (0.0142Bi+0.0003Mo+0.0173Do
—-031)-D"  (8)

7 K& B RoEREICKTT 2MBEFRHKE LT, Zh
Fi 0.897, 0953 DEXRE LN, FHEMEEEREOMICIT
BWHEBANRTFELTRY, EMWEFR - EHHBERIRE B
WZIRERAE R 7K ATU - BOD ¥ B 1348 PN K BRI BE P,
FAK ATU - BOD JREE, HEAMAEYIRE, N DO RE %
AL L35 ATU-BOD IRXAEZHAWTHETE S
LR E N7 (Fig9). J&EMEBIRF RO ATU - BOD B
EHITAEMESRICHE LT 10 FRESVVEZRLTNY
LN, TNEENMAEDIRE CHR L T ATU - BOD BrEEE
B ERD B L, #iz, EHEFROFTRIEEBRGRIC
RT3 R 2 L) RBENELND. EMEFRK
LIEHEBERAXTIIZOLAB I ROBNNC LY, WG
EANOMAEYIRE OREIZf£-> T ATU - BOD (242 5%
HENERAIN TS E WD, LERMERHK ATU - BOD
REE, AL BT ATU - BOD BREFEENE L 72 5109
STEWEZRLTEY (Fig10), FTEDMKEMRELRE
SEBHDITIE, FHABRFITE U T4k g
MERETD L LB, EVEFRTIIT-KBEORE
Z1@ U=t DO R EEH, IEMHEE TR H XU H - TIL MLSS
RELIT-REKEOEYLHFEIZLS DO BEEHEOE
BEENRE SR,
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Study on Influence of Design and Operation Factors on Effluent ATU-BOD and
N-BOD Concentrations from Sedimentation Tank in Rural Sewerage Facilities

NAKANO Takuji and YASUMOTO Jun

Faculty of Agriculture, University of the Ryukyus, 1 Senbara, Nishihara, Okinawa 903-0213, JAPAN

Abstract

The design and operation factors on the effluent ATU-BOD and N-BOD concentrations in sedimentation tank were
investigated by using observed data in the rural sewerage facilities with biofilm process and activated-sludge process.
The operational problems with occurrence of N-BOD were also studied on the basis of the results of BOD removal
performance obtained from research data of the rural sewerage facilities with both processes. Regarding to effluent
BOD concentrations in sedimentation tank with both processes, it was found that the biological nitrification reaction
and nitrogenous compound had the considerable influence on the effluent N-BOD concentration in sedimentation
tank. The effluent ATU-BOD concentration in sedimentation tank was assumed to be governed by first-order function
with complete-mix system of biological treatment process in the rural sewerage facilities with both processes. It was
recognized that the effluent ATU-BOD concentration in sedimentation tank with both processes were influenced by
the design and operation factors such as influent ATU-BOD concentration, microorganisms (mixed liquor suspended
solids/specific surface area of contact filter for fixed bed submerged filter), and average DO in reactor (contact
aeration tank/aeration tank). The effluent ATU-BOD concentration in sedimentation tank with both processes were
found to be predicted by the empirical formula of hydraulic retention time and the design/operation factors mentioned
above. Consequently, it is important that the control in occurrence of N-BOD and operational countermeasure for
decrease of ATU-BOD are effective to maintain BOD removal efficiency in the rural sewerage facilities with both

processes.

Key words : Rural sewerage facility, Biofilm process, Activated sludge process, Effluent ATU-BOD concentration in

sedimentation tank, Effluent N-BOD concentration in sedimentation tank, Design and operation factors
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