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O, KB D T RO GEL & CHDORYE,
s & OB ERET LT, FORREZR—13I7 T,
H#HWiOORPIL, AA —250mV 4z, B4 +120
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TFAhOCOD, hABRUERDHREARORT

B—14 S bgRaiim L ichio b A, EHROKEE)

50
Fe/P &, 12 0.5

N,P DIEEE (mg/l)
T 1T 1]

T

ol
st
otan

mV izglE L, CHid, BSME —150 mVicHl#L,
Famly, M Thleh ot ok, kg, TFK
1m® ¥ b# 10m! FHhLic.

DR, TROGEENMS : 1OBE, CHOOR
Pil, —34~—77mVT, RERGHES B —80mV
UFETEY, BaKsi25% &, 2 it L
T, A2 1R 1DEE, CHOORPA
—120~—150 mV S F L, [HERITFI00%1:% L
Feo feds, SEHAVL : 10BE, ORPHIMATH
e, —160~—300mV FTETFL, HADERME
Bz %,

FEc g A ERBEEER BMoMLRERYC
o SR GNAEETH D, Licni-T, BHEEINE
SERARSVERSB, UL, SE-NAE L K3
L, sk, MEoERRETREZBO 2V K A H
L, SERMEAOERBENE I AEEN DY, D
fowd, TAROGEHE, SEEIMEL, U THERS
AR SOMEEYIT, AETIR2 1 ELT

Wi, LS ERARETHIOIHEIERRMACE
WhAMOER Y AORETO L, B—142F7.
feds, SE¥MY, TR, TWOEAKHSS SRHZT, Al
HREEETH S, L, EIEETEINEE, TFAK1m® X
n, 10m/(Fe/P ® 4t :0.5)TH%,

K-Nit, Frko# omg/l nAHTH 10meg/l, B
Wic# 4.5meg/l, CHiT# 8.0mg/l, DITH 5.5
mg/l, THAMBAKTH 4mg/l T, K-NORERIL,
¥187%d % .
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Tk EAMD K-N ORI, AfoEEETE
PRELE I R S h AR D D, Z0d B
HOBERABRAKT S 2 tCREL TV £ Bbh
%o X, TRESELACMO K-N WEEA T ARIRIN
LBl & T A noid, BIcHE, K-N»
SR BB LR TWADT, EHEHIRM?CH
©as\ T AR & FIRCOTE L 7o TROAERM, K-N
HEGAATWE Z LICRALTWA LB h b, &6
Z, Thbo K-NREOERT, SSOFELNGD
HELTWB LRI,

NOx-N 1, FTARUGAMWTE 1 mg/l LT TH%
#, BHiC# emg/l whinL, CHT 1mg/l KT
=, DMICH 2.2mg/l iy, WBKE, #¥2me/
I Thb. fok, NOx-N kg, NO-NTHD,

K-N, NOx-N @)L b o, Bl
249609, DHIHIB1%, X, BRICHR LI NOx-N
Vi, CHIOBERGI LY, 13F 100% RESH TN D,
frds, DAMTHER L NOx-N ¥, EibBicoms
W L A L Bdh B SIS X b #910%n RE S h
Tuhb,

CRGDERNS, TAOK-N, NH-N, A,
B CHDORP, HRTRUKHESSGHKICHNS
FAROSER AT, BESEES iR b0t
eI ET U, TAROBIEEEGRAEOHR T
T, BCRERTAMTE S RALEE .

3.4 IF TG 3\ B A AL 0D 1 BERFT

DA, BROBEEECOVTHRN LARRICL LD
WT 1 Amb 4 A F ToEKRMC s 5 nEEEC>
WTHE R, X, EgmERino MEE & R T,

£MIOOR P, AHip —200~—250 mV, B+
100~120mV, CHip—130~—150mV il L,
DHI®OR P, DMIOREIT X b Heks TLRAl O 15 e HE
HEDORP% —100mV Ll LT 2 5% X 5 Mg
I L =T, +50~150 mV 1A E L i, HIbgk
W Pk 1m® b 10m7 % DA & Bt Il L o i
KN LTco X, KEHEECRVSD Cl~OTKROZS
P, 2t 1 & L. - oEBMokRE, it
BRI 9 ~12) 9 12~20°C,  FEfbgkaminsn il
(1H~4 B)ag~17°C Th5H, FEifkER%, &2
MmhE—TIRT. COfFER, UToo &AHLMTR
e
(1) &HEEETRTAC0OD, TOC, EXRETD

A D)

=2 b A RN L e e o — @R =T,

ik, Migspefey, Bl NO&-N 23§95 4mg/{(T
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Tk M 5 & 3 iR T %

®-2 HoBAMC

A D T 0 — 1

$FAHCOD, TOC, ERLUD

(HEGr 2 pH BT mg/l)

pH | COD | TOC | K-N [NOs-N| T-N|T-P
T K Tud 68.2 41.0) 35.00 <0.01] 35.0p 5.8
A b 7.0) 11.0 14.5 11.8 <0.01] 1.8 2.3
B -] 7.1 8.2 10.6 4.6 5.4 10.1f 0.22
Cc ] 78 9.4 11.3 8.6] <€0.01 8.6 0.58]
D i ] 7 8.6 1157 5.9 25 8.4 0.18
oMok | 8.0 10. 0f 6.1 2.6 8.7 0.23
iR A @ 7.1 11.0) 13.6 6.5 <001 6.5 0.72

() (1) NO»-N 1, wdh b 0.01me/l LK

(2) 5iRAHmANE, LB O O ETHIR 2 5 CAINTA

Altedo,

F—8  MEKHERETHE RO B

(HIGZ : n BT mg/D)
WooH BOD cop TOC SS
| e 12.7 16.4 12.6 21.9
7 “ 1.2 2.1 2.4 4.4
?ﬁ' R 16.3 20.7 16.3 28.3
)i}
A& | R 5.3 1.5 7.5 10.7
K| n o# 3 3 % 36
g | Tl 6.7 10.9 10.8 10.2
& a 3.9 1.9 1.5 3.9
o ok 15.6 13.4 13.6 16.6
& mom 0.6 8.4 6.8 6.0
| nog 10 40 40 10
GH) o RIS, o BRREHL

~-ND#154%), Dli»'iy 2.5 mg/I(T-NDH29%)T,
flio vz, 0.01mg/l LLFCH b, WEFEL, Bilin4e
~61%, DHn29~31%, CHIOBIZEHRIUTIF 100% T

F—4  IAKRD D AWERT D ADEREMERRC

F i ek B
CUEE = mg/l, PRI 95)

Wb k| L A~127) FMD N~ 1) [
PO-P T3 POP| ’I‘-P' I
s i L Y - 1 ISR S
o w{ Bk s | ek |
i | 08l | 162 | 633 | 012 | 0.38 i 91,4 |
o 0.43 0.50 18.4 | 0.04 0.16 1.0 |
i
Wt | 166 | 262 | o6 | 018 | 0.66 ¢ o5 |
R | 018 | 08T | 206 | 007 | 0.00 | 8L ‘[
n | 3 40 |
G 9 A~12A DAl : 12~20°C, 1 A~4 NOKE: 9~17°C

o ¢ (BIEAE N o: PERENL

HHe

T-PiL. AR 2.3mg/l T,
HKit, 0.18~0.58mg/l THb.

COD, TOCRU K-N ik, A, CHlo RS
BAfl, Do S B O B LRI LT T
Zhik, FROEAOHECILIbOERbbRD,

(2 BOD, COD, TOCRUS S Olpihfe

e (b A ¥R L fc LA K, B3R T LA
BOD#0.6~15.6mg/l, CODA 8.4~13.4mg/!,
TQCH 6.8~13.6mg/] KIS St 6.0~16.6mg/]
THY, BEZEHRNO AR E~TERLTE Y, L
CHHEOEEEL NS,

(3) hA, BHEOMEIME

fRfbgkrmmn L e gl K, R4 R T RS
T-PWEEA 0.09~0.66 mg// (34 0.38 mg/[), [RE
#7381, 6~~95. 6% (PIiiki01. 4%)TH D, HHIbikiE
IO R TEELTH AMNKREIR TV,

COfRERNG, DA, SR PRENTAILC

I O e

R—O5 ERORSGE (ileg : mg/l, PR&R : %)
EicHkoFmim L9 A~12A) HCEREMB Y (1 A~4 )
TRk aomoK oK oo R
" T-N T-N
K-N K-N | NOx-N K-N K-N | NOx-N
O | PR B | WBg
FH1 file 59.0 2.1 6.2 8.2 8L7 42.0 6.2 2.3 8.0 Y71
a 17.5 1.0 3.6 3.8 10.1 12.3 2.6 0.8 1id 8.1
Sk fi 87.6 3.7 9.3 1.4 96.5 93.0 3.3 3.8 9.8 86,8
i) il 32.0 0.4 0.3 2.0 50T 18.5 12 1.5 4.1 70.0
oo 36 40
GEY 9A~12A®KE  12~20°C, 1A~1ADKE: 9 ~17°C

o : (B 0o WERTH
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FRDCOD, b ABUREFRED EEYE M ORI

F—6 EHEROME, W BIETHLED

i

 |mMLss MLvss|vss/ | sv SV1I
B | lmgl) | mg/n) | MLSS| (%) | (mi/e)
i (4R um} 3,210 o.72 | se7 | 1332
L $HIR M| 6,059 | 4,053 0.67 | 63.3 l i04.5

F—7  HALSIRINEEETS D MR

sow eSS MRS & | &
HA— 1 5,580 3,790 67.9 " 3.8 2.6
FoR—1H 5,477 3,726 68.0 3.9 2.7
B — I 4,787 3, 264 68.2 3.7 2.6
FF4%— 14 5,201 3,530 67.9 3.7 2.6
%R 12,502 8,464 7.7 3.8 2.7

X0 AZEQERRINIC L ok b TEEET, L%
ELTHREIRD Z ENAHLNER T Tk, HILE
D= A b, FAR 1m® 24 b 380 {LekK iR 10
m/ ML ABETHN0SHTH S,
wROMEERR, F—5omT L5 Ebge e
U oo Blk oo T-NREEAY 8me/l T, FHabrk
HATT%(T0~87%)T, YalbskiRino LWHT T
PETH S Twh, Zhik, SEREMENICODLED
oD A R TRIRDBE A F T o ICEE L T
Wh EBbhb,

(@) IEHEETROHR

T— 6 IR L B I bR TRINT B &, S OEN:
Bt A BT E, WEREEC(S Vi, SV ID2HE
hTuwah, X, fE{bgkmmo B G, BnRc
[ TGRS R T, RS ER TR D, BR
T L S AMEOEE L ORI L AL EBbnd,
Yafbgk AL e Ao E B ROMRL, T—TK
T L AKEMLV S SA%67.7%~68.2%, $k70% 3.7~
3.0%, b AN 26~2.7% T, HRIOERIGIRE, K
Meizga—ch %,

feds, %Mo pH 117, 0~7. 2 CREBa VP < X, I
FHOO R P EIRTFRRRMEE & ORISR T &
Jh,f,;:?ﬁ‘ - P

4. FLH

AP, FRKOBEHTEESRAMOHRT T, CO
D, h ARy RAMRCRET A EEMET S Y
T, o my, b7 T v bR TFRRLESC R L TR
Fiotees FOBEAELDBE, LTOMEI THE.

(1) AW By b7 7 v+ DRI

W FARE R T A A D il S EEERICA), BB,
BESAC O RUGFEMID I bie b, AMoFSE, W
SENORPRIEEC LTHE, HEL 1.

(2) CODix BHTEMLDmML, bk AMTIHE
PEETRA B D AR TN S, ko BHCREICIER =¥
HAENEER B L DT RD b AD25~92%hkL, B
hoh A%, D& kel o b C i bgr i3
HUEHISEC X hhEL .

(3 K-N, NH-NilbhFERshbEiit, BT
WL ATV, ko CHITHEE Lz FROMELL2 ¢
Da k@t S TSR 21T - ThE L,

) #WOBMERORPI, LFOMYTHD,

AMIOORPAMEVRE, (EMBRICE 5 ATOD
ADTHEROBHETO Y ADBIENE e, 2K
WHKD H APWREIMEL B, L L, BIOORPIEL,
AMIOOR P23 —250mV LUIFcre s &, flEEIGA
iR B 4100 mV Bl FAEE, RRENEE
AMEFT 5. SEHRIE, EHRHITED AL BRI
HTEIWOT, AMOORPIY, SEHpprIelEL,
—200~—250 mV =Lz, Bz, CODOEL
i, BHLEIS. D ADOERE T 5> © T, ORPR+
100~120 mV WCHIEIL foe CHlVE, BIELIGEAT 5 0%
BEibic £ 5 0 AOBEKM AT 268 nHh, 20
72O R P& —130~—150 mV Il L 7o

Dy, CHTRBEHEHICHG R TRD D A DT
L, R o B L B D A OB AT A
#2350 R P % +50~150mV i E L 7.

(5) MO HR T, AL 5K, BHIp#2.5
W, C M 3.5 GRS RO DAY 0.5 WidlT, 4%
FIEMoHR T, #8MHTHS,

(6) HWFUED “UEEARLE, B O DA 0.6~15. 6 mg/
{, CODp 8.4~13.4mg/l/, T O CA*6.8~13.6mg/
[, S S#$%6.0~16.6mg/l, T-P»0.09~0.66mg//,
T-N# 4.1~9.8mg/l TH %,

(7) ATEOIEMETETRE, M LTl & oG ST
1AM LR ek FRnENRC I b W i, 44D
JEEHIOML S SULEEA 4,400~6,100mg/l @ FHREE
CHET & A,

<#E E X B>
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3)  FRILTE  AEASE RS - D AMREE OB &k
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Abstract

Study on high efficient removal of COD, Nitrogen and Phosphorus
of sewage. —HEvaluation of the ORP controlled activated sludge
treatment pilot plant—

Masahiro Fujii, Osamu Miki, Hiroshi Kamori

A method, which stably removes COD, Nitrogen and Phosphorus of sewage in the
same hydraulic retention time as a conventional activated sludge process, was studied
by a pilotplant treating domestic sewage.

The whole bioreactor was divided four partial reactors, which were maintained at
anaerobic condition or aerobic condition alternately. And the anaerobic condition or
the aerobic condition were controlled by Oxidation Reduction Potential (ORP) in the
each reactor.

COD by a biological oxidation process and nitrogen compounds by a nitrification-
denitrification were easily removed. But the dephosphorus rate by a biological re-
moval method was unstably changed from 25% to 92%.

The study of the phosphorus-removal methods clarified that the chemical precipi-
tation method using the addition of FeCl, in the bioreactor could improve the phos.
phorus removal rate from 82% to 96%, which values couldn’t be accomplished by a
only biological dephosphorus method without the addition of FeCl,.

Thus, it was clarified that the process combining the biological method with the
chemical method and controlling the anaerobic condition or the aerobic condition of

each reactor by ORP could remove COD, Nitrogen and Phosphorus of sewage effi-
ciently and stably.
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