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ABSTRACT : The purpose of this study is to develop the efficient nutrient removal process and to
verify operation and design parameters in domestic sewage. Endogenous nitrate respiration (ENR) was used
for denitrification of nitrate in return sludge without additional organic carbon source. ENR reactor before
the anaerobic tank enable to reduce nitrate below 3 mg/L and increases phosphate release at anaerobic
reaction. Primary cffluent during pilot scale plant were shown as TCOD/TP ratio of 40~60 and
TCOD/TKN ratio of 5~7. Effluent concentrations were 10 to 12mg/L as TN and Img/L as TP
respectively. In lab scale experiments endogenous denitrification rate of ENR reactor ranges from 0.042 to
0.057gNO»N/gMv.d. SP.t/SCODm was shown as from 013 to 0.17 in anaerobic reaction. These kinetic
parameters are expected to be available for BNR(Biological Nutrient Removal) plant design and ENR
reaction is available for nutrient removal in low strength wastewater.

HE7E HB8H H2=



7 Agdas Mg GE ol o

W Qa6 B 49H AT

Feve} s FBAE PR $HAoE 24
o ole] 74l S FE7E WobAn vlg$-A] st
] =oiAd FfEel F FHAZ m g
2 FYsE sy /f7IEFE7E YolRle

et meba o9} o] ¥ {7EFE
Stolla] AEFHHOE sl AL} ¢S
AAYE de F7IEFTFEY] Yolduxn
Bt Y. &3] f94 0 COD/TKN Hl7} 7 o
st FHd AEEH IYgr ﬂ]ﬂ’\l’*%ﬂ(Biological
Nutrient Removal; BNR) %o} gdEtt= 4343}
= AASHLP. e COD/TKN Bzt g sg
AME ALZHS A2} Assidoe Rae o
ojelr sJES BNR A2dE g 3R
of 2uE FHEs7le oYk U, A0 o I
9 ¥d3dez AFHT e vEeEFHA A
4 F71ZAA dojte ]l HE AZAFo]l @
#718 deiMe Gl Atz Jeizn. wy,
Sejuet FpeAgels HFFAAANA REEE
£ A AAFALNO-N)E &€ F(high rate
denitrification) ] 7] = MUCT{Modified University of
Cape Town) 1} VIP{Virginia [nitiative Plant}FH{ &
HEaoE yped A nitrate} AAHY e
Aot frddkee] Bulgd glol 249 & A
Hog NAs7e Frt ek 3 KI8T
=71 2 Be #YsE Buistd AEEH di
2 JAAE A AEE AR

£ @A 5 stage Bardenpho Fx < Fok
FezAA dojuls EANkE(post-denitrification)
Z, A A48 4 TF(endogenous nitrate respir-
ation) 3-8 $83t] HEHF ABUAANA W
B €AW nitrate® WAL AAAG fFYSF
o] #r7)x g dxg ENR(Endogenous nitrate
respiration) 2 & =] WASAES FEST, Y8t
T QVER AP FERH ] < ]%tﬂ' ]
BEC & < BEE FEIPey & Bidix
xe B2ANE YoA Fie A& AASAC
ols 2L FAHEL B3It Ao} Q9 HdHES
gotRgkony olg J¥aY AAe FEFH whE]

oi.@.—'—ic'

(T U S 1)
r-J[o o, .lﬁ»}
o

AL
r[r

14

of
>,

CLEAN TECHNOLOGY Vol.8 No.2

Ao AFPFHor AHugicy 2 Ay )&t
YA F4hFENE T UAed(endogenous
denitrification)¥h-8-&  FAl4 el (anoxic  condition)
oM QREEUQ frIEe] FFHT uf v Ee] A
TujdA Gefrte wbgoith 9 whge HFRIE
2 v AES #He} tE 274 g Fa)
0] Ado|r, of ¥hgo] Yojutr] 3 fP=DL
nitrate7} FEA3HA DO7} FFsta 2R eiglo
AAY »EY ¢ s whgold. a2 ENR
kg e 7&E9] f1EMHHAA T wEEEA] B
T 71Fer 4eiAd ok 2y IEFPYSYAY
o] BNR AlA®lo] H&=HXA Bardenpho F3)A
I7I4E gl v FEFELTAA Lojus
nitrate®] % 7ZAA7]7] g8l o]
£5U0 T Bt XF nitrateS S HELE A
nitrate2 I3} Fr|ZA Loju= 4 WE AP
A4S Y £Y 7 Yo E£F ENR g2 &7
29 L£FAAMT doid F slon srAviite]
HFAAA) HFRANE Boldtin RasPy ™.

Bgew F

2. JHEX ¥ YHE

21 V| E HF

2 dEe} AR HEesAe ARy F4
A AAFRLE FFFY 757 = H a:}j—z-la,]ag}mﬂk]
oF 2330l 2A F28H Frl-z71FHAM HEd
DB EL ol 8dARN AFF wEI U Z7] MISS
= 1,800mg/Lo|x MLVSSE 1,520mg/Lo]oith
EI AT F o 70 AW FRE FrizeM
gol BEH7] AT

hul

=)

o 233

22 A383A

A% Y A5AR Feohdulel) Sm/d
= 7 AE FEEEH F4, ¢ 2L pilot plantE
At FAFAG. ALALFL HRT 8A17HY
TE 7o E IR 1041, A /|Z2= 210L,

A2ZE 2L 2 377 938LE —F/’\és}ﬁ’&q, 2
A7olr 71EFAHL Fg 18 2o 24 B
spel o) wkgeid] TP FLHAIALIE Ul

40 oX
R

R



Ty F-dd-olsld-HEF NFE 79

gautgd olstd AAHTE FA}ALH, FUF
T q71x2 #9AA el BE4H7)18(RBD
COD, Readily biodegradable COD)&5ol| ¢jgh <
WIS FEAY E£F 9o SAMHE
8t7] 9isted Z4zbe] wkgzof pH, ORP, DO, MLSS
Meter 52 Mz)&Ack

Influent Nitrate Reeycele
lo | ]
PST AT © |
| . I Eifluent
o
ENR| AN AX o AE
< o @
o @ @ a a

Return Sludge

PST: Primary Settling Tank, FST : Finat Settling Tank
ENR : Endogeneous Nitrate Resplration Tank,
AN : Anaerobic Tank, AX : Anoxk Tank, AE : Aetrabie Tank

Fig. 1. Schematic diagram of pilot plant.
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Table 1. Operating condition of Process

7+ & I
F/M ratio(kgBOD/kgMLSS - d) 01~0.3
Aerobic SRT(d) 45~75
MLSS(mg/L) 1,900~2,500
Nitrate recycle(Q%) 100
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AN, 350~

ORP(mY) AX _255(?_._;1553

Eg, ENR #8329 §3 AFAHS KNO:Z
AR SFNSEEE FFSYD, ol o4 I
83 ARG FolRP) o UF ZAYE
<2 TCODcr, SCODer, BOD, SS, TKN, NH;-N, TKN,
NOsN, TP, PO,P So|o] 2Awie S0 @33
Alg %7 standard method”o whz} AA3}g 0},

3. 4= X 2F

31 s34

Pilot plant $jx ALS-8 AA s5H2% 1 3
FRAA fFETE 24¢ AYE Hstd Table 2
2l 2t EAZFAAN B E uist o] BOD 57}
100mg/L FE2 vehgon TKNEEE 20~35mg/L,
TPEEE 30~50mg/LZ COD/TKN ®l& 5~7,
COD/TP H|Z 30~652 Lelgtil o] &) 4o
Bladte g m {7125 ¢ 2 Addes ge
Aoz 44 Btk ol 71Ee AFAEe] 4Y
$ Ao vlmsf 2 o) BNR 2 £957) 9@ &
% COD/TKN 8*%¢ obdg & 5 et

H™ols HMgd M2z



80 2] A} A3 2

Jagaze] YAEEs RS ol §% sl dYA AAN HF ¥ 47

Table 2. Characteristic of primary effluent

4 ¥ ¥ $l(mg/L) 3 @(mg/L)
pH 67~76 71
TCOD 200~300 185
SCOD 30116 %0
TBOD 60~150 9%
SBOD 14~60 40
TSS 60 ~150 100
VSS 30~70 50
TKN 25~35 25
NH+N 17~30 23
TP 3.0~50 42
PO;-P 2540 3.1

Alkalinity 120~ 200 145
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Fig. 2. Influent and Effluent TN.
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Fig. 3. Influent and Effluent TP.
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Fig. 6. POP and SCOD change in each tank.
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Fig. 7. Nitrogen behavior in each tank.
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