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Abstract

In ASM model, organic matters are classified according to their characteristics and general classification into COD
and BOD cannot satisfy conditions required by ASM. In this study, it was performed to study classification of organic
matters required by ASM on the basis of microorganisms’ respiration rate subject to wastewater and sludge treatment.
As results of analysis of the organic matter’s appearance, it was found that there were some differences in composition
of organic matters between wastewaters. It is considered that it is an important characteristic of wastewater that
should be understood in treating wastewater in each process. Therefore, it is considered that appearance of organic
matters in each wastewater identified by this study will be used as important basic data for operation of municipal
wastewater treatment plant. It was identified that Ss was an important factor affecting nitrification through organic
matter and ammonium nitrogen change analysis according to reaction time in the nitrification. It is considered that
the nitrification has close relationship with choice of optimal retention time.
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Table 1. Characteristic of various influent in laboratory scale reactor.

Fig. 1. Schematic diagram of OUR test.

Sewage Primary clarifier Sludge thickener
Parameter - - .
Range Median Range Median Range Median
COD 234 ~ 252 240 253 ~ 279 262 8,250 ~ 12,400 10,800
BOD 137 ~ 150 145 93 ~ 105 102 3,660 ~ 5,800 4,460
N 44 ~ 49 43 46 ~ 52 49 262 ~ 350 282
NH;-N 37 ~ 40 38 39 ~ 44 43 206 ~ 214 208
Alkalinity 232 ~ 246 240 147 ~ 168 158 1,038 ~ 1,046 1,040
Anaerobic digester Sludge decanted water
Parameter 3 -
Range Median Range Median
COD 17,800 ~ 19,400 18,200 1,410 ~ 1,932 1,680
BOD 4,320 ~ 5,420 4,840 1,046 ~ 1,128 1,106
N 1,048 ~ 1,460 1,220 906 ~ 1,210 1,140
NH;'-N 940 ~ 968 952 946 ~ 950 948
Alkalinity 4,682 ~ 4,778 4,720 4,658 ~ 4,844 4,778
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Fig. 3. result of OUR test using various wastewater.
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Table 2. Characteristics of organic compound with various wastewater (percent)
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Sewage (%) Primary clarifier (%) Sludge thickener (%)
Parameter - - -
Range Median Range Median Range Median
St 4.0 ~ 10.2 7.4 27.1 ~433 36.1 20.3 ~40.4 29.6
Ss 253 ~ 33.2 30.6 20.3 ~ 353 28.9 35.5 ~60.5 46.3
Xs 39 ~92 7.5 53 ~ 128 10.3 9.4 ~ 214 15.9
X 46.4 ~ 58.3 53.4 18.6 ~ 32.1 26.3 23 ~95 5.7
Anaerobic digester (%) Sludge decanted water (%)
Parameter - -
Range Median Range Median
St 61.2 ~ 80.2 73.5 84 ~ 185 13.8
Ss 48 ~ 145 7.3 11.3 ~ 235 16.7
Xs 42 ~ 10.5 7.1 34.2 ~ 60.2 49.3
X 41~ 172 10.4 15.9 ~ 28.6 21.1

Table 3. Characteristics of organic compound with various wastewater (concentration)

Sewage (%)

Primary clarifier (%)

Sludge thickener (%)

Parameter Range Median Range Median Range Median
St 9.4 ~ 257 18.7 71.0 ~ 119.5 94.6 1,675 ~ 5,009 3,670
Ss 60.7 ~ 79.7 73.4 514 ~ 974 79.7 3,834 ~ 6,534 5,741
Xs 9.4 ~ 232 17.6 13.9 ~ 335 26.9 1,015 ~ 2,311 1,972
X1 116.9 ~ 146.9 128.2 48.7 ~ 84.1 68.9 285 ~ 1,026 707
Anaerobic digester (%) Sludge decanted water (%)
Parameter - -
Range Median Range Median
St 11,138 ~ 15,558 13,083 118 ~ 357 231
Ss 854 ~ 2,581 1,416 159 ~ 454 322
Xs 764 ~ 1,869 1,377 482 ~ 1,163 828
X1 729 ~ 3,061 2,018 224 ~ 552 407
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o] 7} Aos A F9 steohes t=
gz EAsks f71e2] vEo] gt As &4
Jed ole H2HAAE AW Fiadel AA
Iz = Aor dEY (O 752 AH
3% Ss TAstE #7129 7S Bokd Ao
o a3} 4Adle § ea gejojd
=29 Hlgo] 7 Y Ao=m ye

St 71& 744 23t Table 2 (M]&)<t

o ]—4_

Aoy AMs) w2 2 2N
HRe toR o Wae W
2lzol gruvjoby W4 FuE Mol
ARelS Aoz e x 21e A

A ol @7] 28k 4R ) 1L dRE 4B
Hog wal Brhse Gz EAS] WA g
Aom Wosiel Mez £0E AT A0~Al B

NAE seeding &34 (AshrELAAY B 2)E ol

stel ghmuloby W2t 94 & AAHLS 1 feeding

2 AN o] FrelAE st fERAR 8] &

s} g5 A9 oF 104 A F2 PRI} o]FoiA,
A )il

L

Ir
2
ol

Hold dA 59 LHEEY Tk Aol JFS ¢
o2 Helth o] & oF 40

Aoz gl & 4 Utk o] & &
B1~B4-7k2 oF 20047t =2
438} A5l o] fmoby 249] sl 940~988 mg/L
5 Helon, B2 or 954 mg/Le] FY TEE Hth

Journal of Wetlands Research, Vol. 17, No. 4, 2015



426

2000 -

I 200

g 8000 L0 A1 IBO B1 B2 B B4 B1 B2 B3 B4 1000 g
(%) ! £
© 1 £
3 : — . -lh L 1000 g
® 6000 - of uw & N =
_BI H G R 23 £
1 I 800

E ! iy 3
c ! 2
) [ R0 S
T 4000 4 : F600  ©
= H c
§ | g
< = g O tao 2
Q =
(]

2 5
£ 15
2 £
= 4

Operation days

Alkalinity in influent
Alkaliniy in effluent
Ammonium nitrogen in influent
Ammonium nitrogen in effluent

e Jul |

Fig. 5. Operation result of nitrification result with anaerobic
digester supernatant.

27 F7e 7 27l 21 SRTOIA A% SRTE %o
L ogsom ene PAstdch. @7 48k A5l A
SRTE 8Y~1¥d= 245kt Bl (SRT 8%), B2 (SRT 4

) 223 B3 (SRT 28)olML A4 gmijots 2
0] AAZ dolgAut, B4 SRT 1977k gFmujod

a9 AAZ A olFolxA ggron, ol e
ARALoz Qe Aasre] FuUlery A48 A}

71 olEHd Aoz wotdct

—— COD
— - — Ammonium nitrogen

100 4

S ———

80 4

60

o

40 A

20 4

Ammonium nitrogen & COD
Removal efficiency (%)
»

pa SN

T T T T
600 800 1000 1200

Time (min)
(a) Bl

T T
0 200 400

1400

—— COD
— - — Ammonium nitrogen
100 4

R

[=)
8E w

< ]
3 *

>
g2 >
o5 1 N

) 60
o5 *
= O
= e ®
€% -
£ = 404 e
3 \
o *
o £ \
E2 24 .-
Ex -
< .o —

0 T T T T T T
0 200 400 600 800 1000 1200
Time (min)
(c) B3

1400

COD®) w7} st 20
A W49 wEr} WA 240k Ao et ol %

7% B Wolst= F&E G Al (Heterotrophic
bacteria) ¥ FdERUYoHY H4AE EiflsteE 5H IF ATt

(Autotrophic bacteria)@] At4of tigt A4 #AZ HdH=
2 o)k QulHo B X

ol Blsh Atae] s ¢Adol7lel T Y

Aol 4
How §71% Rolo] A4S AR o] F HY IF Al
o] Aitste] AtaE AHsto] oje Ze AY A¥E H
9 Ao WAt EF Wex WA dEyery Wk
7t AAEZ] A7 A AR f71E AR F Ss el
FFe TS Aol wHY, o] S ARl dEyot
A Az AR AF AT AR GFL Fr Ao ¥
e} o] 9} SAHEE Xs9] Aol oty Aol A
ob BAS) AAZ He Ao vehith 3, R0
Aa AA F8 FFE vAE 718 422 = ud
gk o8 Sl f7lE § Ss&E Al frlE A2l

—s— COD
— - — Ammonium nitrogen
100 4

8 = M

O R 804

] ‘; ‘\

j=3NT)

25 ol -

s = *

. % \‘\

§§ 40 \

=3 *

£s *S

Ex 20 4 1\\

< e —e—

’ 0 200 400 600 800 1000 1200 1400
Time (min)
(b) B2
—es— COD
— - — Ammonium nitrogen
100

[=]

O —~ %54

o Hl

3 90 %

s |

g’.g 85<x‘

%% 80 I o SN

£ = ] -

g % \’\

S £ b \‘**_

Ee | MR T

<

65 . . - - T T
0 200 400 600 800 1000 1200 1400
Time (min)
(d) B4

Fig. 6. Change of COD and ammonium nitrogen concentration according to reaction time in anaerobic supernatant nitrification reactor.

SREAIEE A7 AH4Z, 2015



} 2u5 B2 W /712 W 427

Jo
N
o
oX,
0%
R

S

ol 718 FANA %
o she A X, Az
Ay B9 S5, B

[e)
| 23 Feeloe] A9 Xso] £7]
al

N, O,
il
kT
)
L
lo F
l-ﬂ_l 1%
e

o o
oW
L

N o >

2
N

L oox —
12 ot rr

Olﬂ o_>|"_,
o 12
ol Lo
)

M P oo
5

o

N

ozt

S
N
=

ot
=

&
d

=

=y 1Ty
30 -
o
o
rlr
T

ol
o
= o
4 o
Mo og ot
o
v F o

i oof o
13
o
ol
D o
g
o
N
o ot
o,
o
ro
ol
oL
N
o
i)

e oo
=y
i
oft rir

Lt
I
1%
o
ol
rﬂ:
ole
BN
=
[-'E
olo
>
2

d F_\:_L
i
ofx
S o
e
N
P\
_>'~_g
il
u -
m {(
ofo
bt
2 4 X orfm

=) jales
5!

A

O

9,
o
e,

B>

o &
ol
Az
X
o
off
:o‘g

L
o,

F
4N

o
N,
e
ofy
&
il
r
2
_O'L
e o o
ro
Y
UO
filo
I
o
)_.1‘ ol
2] i
o
o 30
32
o

lo oo 2 -

o N
rir
S,
s |0
il
rel
o
i
%0
» L oo

oo

T
>

o =& 2013d¥x AFEHEzIHY Adow
FAFATEY] AP ot +FH AFY (No. 2013
R1A2A2A01068579).

References

APHA, AWWA and WEF (1998). Standard method for
examination of water and wastewater. 20th edition,
Washington DC, US.

Bortone, G., Chech, ]J. S., Germirli, F., Bianchi R., and Tilche,
A (1993)

characterization of a nitrification/denitrification process

Experimental — approaches for the
on industrial wastewater, in Proc. I" Int. Spec. Cont In
Microorganisms in Activated Sludgeand Biofilm Processes,
pp. 467—-472

Choi, Y.G., Kim, K.D., Kim, HJ., Kim, Y.]., Jung, T.H. (2003)

Respirometry for COD fractionation of wastewater, /. of

the Korean Society of Water and Wastewater. 17(4), pp.

503-509. [Korean Literature]

Dircks, K., Pind, P.F., Mosb, K.H., Henze, M. (1999) Yield
determination by respirometry — The possible influence of
storage under aerobic conditions in activated sludge, Water
SA. 25(1), pp. 69-74.

Fkama, G. A., Dold, P. L. and Maris, G. V. R. (1986) Procedures
for determining influent COD fractions and the maximum
specific growth rate of heterotrophs in activated sludge
system, Wat. Sci. Tech., 18, pp. 91-114.

Gil, K.I. (2006) Nitritation of anaerobic digester supernatant
from sludge processing in MWTP, /. of Korean Society in
Water Quality. 22(3), pp. 540-545. [Korean Literature]

Hong, J. Y., Shin, E. B., Kim, Y. K., and Kim, B. J. (2003)
Evaluation of the changes of microbial biomass fraction
using OUR measurement, /. of Korean Society on Water
Quality. 19(4), pp. 445~ 454. [Korean Literature]

Im, J. and Gil, K. (2011) Evaluation of nitritation of high strength
ammonia with variation of SRT and temperature using
piggery wastewater, /. of Korean Society in Water Quality.
27(5), pp. 563-571. [Korean Literature]

Im, J. and Gil, K. (2015) Applicability evaluation of nitritation
with various wastewater, /. of Wetlands Research. 17(1),
pp. 11-18. [Korean Literature]

Lee, B, S (2008). Water Quality Improvement and Nonpoint
Source Pollution Control using Vegetative Filter Strips.
Master’s Thesis, Seoul National University of Science and
Technology, Seoul, Korea. [Korean Literature]

Metcalf and Eddy. (2001) Wastewater engineering 4" Edit.
MegrawHill

Roh, H. Y. (2006) Optimization of operational conditions of
existing BNR process using simulation method, Th.M.
Seoul National University of Science and Technology.
[Korean Literature]

Son, HG, Lee, S, Y, Marla C, M, Kim, LH (2009) Characteristics
of NPS Pollutants and Treatment of Stormwater Runoff in
Paved Area during a Storm. Korean Wetlands Society,
11(2), pp. 56-66. [Korean Literature]

Wee, S, Kim, LH, Jung, Y, Gil, K (2008). Washoff Characteristics
and Correlation of Nonpoint pollutants in a Bridge Storm
Runoff, /. of Korean society on water environment, 24(3),
pp. 378-382. [Korean literature]

Wentzel, M. C., Dircks, A., Pind, P. F., Mosb, K. H., and Henze,
M. (1999) Yield determination by respirometry — The
possible influence of storage under aerobic conditions in
activated sludge, Warer SA. 25(1): pp. 69-74.

Journal of Wetlands Research, Vol. 17, No. 4, 2015



