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Nitrogen Removal in Livestock Wastewater Using Sequencing Batch Reactor
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Shin, Hang-Sik + Kim, Ku-Yong * Lee, Sang-Hyung * Lim, Jae-Lim

Abstract

A new precess which consists of pre-dewatering device, post composting for solid phase and post sequencing
batch reactor(SBR) for liquid phase was designed. Nitrogen in supernatants of dewatering device was removed by
sequencing batch reactor. Experiments were carried out to investigate the SBR operation modes such as fill ratio,
SRT, and operation cycle. The optimum fill ratio, SRT and aeration/non-aeration time were 1/12, 15days, and 2hr
aeration / lhr non aeraion, respectively. Methanol as an external carbon source increased denitrification when step
feeding method was applied, not single feeding method.

Keywords : Livestock wastewater, Sequencing batch reactor, Ritrogen removal, Step feeding

L7 X
A FE A Al 4 B9 & 2 @Yl AFE A48 R4 071 (Sequencing batch reactor, SBR)Z ©]&-3f
o Az F‘ A|2EE S Oﬂ"/} FUAF AAE A SBR 249 A A A3t $ARE 2H S e

o KAl F3ssheAede] dARe7e U f25E *F&i?} AdoA AAE AAS] Y3t A4 fill ratio=
1/12, SRTE 15°‘ Z71/81Z7] 7l M7/ 1A, 8RS Slsk] g o eAag o g s WehES ARSI
single feeding {3 step feeding WS AFESIATE ©] A step feeding W= AMEA] ¥ EHAH 02 f7]15S A}

§ 2AESE M2 5 A

FR0{ : F2H4, SBR, AAAE, Step feeding
* Q39 ey AR Ty} wy
** gary)sly] 4 $J PR GRS L 7 ot B N S B
o garalely) 9l ekl AA9eE ek PostDoc



o o
E
ﬁ
e
o
-{o
r\S
1
ﬂllﬂ
i
o
j?
e
5
o
o,
i
ll

5
+» ol
i,
flo
ol
l
)
e
ﬁ,
oo
é
0_19.4
ook
o
*Pi
rr
=
o,
rlr
2 Hl ox I 1o

oy
X
=
mE
_g-
nj
1017
2,
ol
O

o fo B Ay roox B

o,
=
L
rlo

2
o2
28,

il
il

ol
b
[
fol
H
o 4
EO
_?l_l‘

N o
—o
e
o
o2

-5

o e

o o
S

A .
v &2

[¢)
MNoo¥0 N ot M

—“‘9}40
g
= rlo o
2

do

ofy
P
1l
>
2,
>
Ho
o
b
rr
LS
e
>
¢
=
'y

ins
0
rl
J-Q
=
B
ol
[e]
v

o

o2

— ol
ﬂl

il

o

o

0

o

[N
fo
ui®)

2

u
)

(o3

ol

v

of, X
R
5 e
R
T o
o
=
E o
o M
g
5 T
* 3
i rr
=]
g
N
L2
Kl
A
r
®
N
T

o,
N

2

p

T:r
Er

S flr
JE
o
BN
)
>y
o

o E w
ol
9 yo,

=
o
ou:
fintd
1=
ox
10
e
A
o
it
ojf
il
= O
oo
o
2
_Ns_'/
L)
:(g
e

SIAA Het2~E A71% St} /el
A=) A7, SR EE f71ee] Al 1 &
A T T S A dubdor 5714
AEE A9 (ActivatedSludge Process)S 2ol A
kol AR, FAE e Y, AN SOl wek
/‘1 378l gepd Bt o} E e HGol7| wiite] 1
A& AAsket] YA E ofefge] ok =3 &
e FHE 7I1E AAE Qs AAR el hHe
7 1996 FA e Wi aA7Ed dFATE £
Shelol| wet o] IS WA Oioﬁ”} gt} 2000 1€ 1
ARE AlPE Teg - B 9 Ak A et
WHEy Al m2W SR AU ik e
< BOD 50mg/L, SS 50mg/L, T-N 260mg/L, T-P
50mg/L olste] wiE2 of-8ata it wek Ak
A ALl 49 BOD 30mg/L, COD 50mg/L, SS
30mg/L, T-N 60mg/L, T-P 8mg/LZ % 443t}
webr], JFAFY AAE fst 7o SdEHA
THI= o AESH dUdF AA7I=(BNR
Biological Nutrients Removal) 2] 2&o] Zg3l 2%

62 otz AbtelA £ 5}

=
= = =

0

(=]
[

@

oI}, oleie AR JFAT AANEE Wz,

2

AZ, Z7|FGo] Ho R FEEo Uttt A&
HH2-7](SBR : Sequencing Batch Reactor)+ @ wk

SZAAM F71E A AR ofy g} dAtkskel g o] o] Fof
Z]7]

W2l WS BE A4o] B glof A A
AEIE w5 G, B LAl neb 958 @
A 714 28 B8 9] e 913714 v g
£ AR, a2n F405 ol 37
2 o, o] 1A 29
wol %o] APERS AL§E] R FH 82
) % 91 2ol whe] Dagiche Mol 2 ) 24
w799l §:940] Slcke 4ol 9iek. 8 SBR
o

o

il

N

ofl HI ol of %* N alo 4T (2 o

>
%0
<
>

9‘15
Q2
N
olo
ol
Fﬁ
off
JE
k1
jo
¥
ol

- ol S SR g9l 9 A7
How 71 AAAQ FHoR Q4se] lor, ol
A% AEALE skl @Al Bol AHgH e

o,

= =
]'Tr"l‘

I

o M 4

&

ol ox
o
. S

& ?r’twllfﬂalﬂ-‘ﬂ 35 44
Qlste] Theke BESHA % shehA 2%
o KAl %’&ﬁl—?ﬂﬂ%ﬂ 45 370el A=
grato] 17%9] 34& o8k o, a2y &f
A ]l olEel B AAdE 2T
Aoz PSS FAe] e duEy F3AeA
A(7,500%/9), 3telEitFAAIE(1,005/%) 5
ToAAEAM ARlEe Hede dAle] 19984
2.0%%1 3,965%/9el B Aol 2001d AA9
6.8% 8,505%/L & STl Al Aol T4 Fo
CHEPE S, 2002). 23U oF7kA] 1 o] nlulgt
ola AR FibsTlld sk Fe &
62,0615 AHA] AdgteiAv vlAe] HRsa lok($
785, 1998).

o

o

off oo N,
ol r_hJ

A o K1 fo

]_

it

1

>
o

&

32
L

(

e oo

N
rr
112

l

J

2Jata oy
ARl AR A 02 S5E AeE 5 9
Ao dgsd. @Al ol 71e o2 $4 Al

gl a@ Lo zlowz J wAelth e,
2000). ¥ QTN E G5 FA55E



of Ag] A A2A|A 2EE wo] ek o Whex
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£ Standard Method(APHA, 1992)dl] s3dle] H&S
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ul$- ke AEigch web 84S g5l 271491 47)
2o| Basigiry. 22 & 1o BA1E Wi} 2] CODS)
BOD®] k& B4 AL8H ghAAAL dgoz v

Z o WiztE Hels ¢ & A
E 1. KA SsFtE e fda 222
F=& EM(Unit: mg/L)
KA 3EEu A A48 s
omponent Range Average
TCOD 5,000-7,000 5,900
SCOD 4,500-6,500 5,300
BOD 500 - 200 650
TKN 1,300-1,800 1,420
NH," 1,000-1,700 1,270
pH 8.00-8.35 8.30
Alkalinity 4,000-5,500 4,800
SS 500-1,000 700
VSS 370-700 500
60
—e— Piggery Wastewater
50 4 o Endogeneous

OUR (mgO,/L/hr)
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(complete nitrification)”} 28R F& Aoz 34
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