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Evaluation of the COD Fractionation Capability
Using Storage Microorganism from EBPR Process
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Abstract

In conventional activated sludge process, COD fractions in wastewater are important parameters, significantly.
Depending on characteristics of influent COD fractionation, activated sludge process requires a major change of a
process operation to ensure meeting a stricter standards. In order to validate and evaluate the accuracy of the
traditional COD fractionation methodologies, readily and slowly biodegradable COD was mixed using glucose and
peptone as a sole carbon source in a synthetic wastewater, respectively. In this research, prediction of the COD
fraction was made using the OUR(Oxygen Utilization Rate) and the NUR(Nitrate Utilization Rate) experiments. The
result showed that COD fractions calculated by OUR experiment were similar to the composition of synthetic
wastewater. On the other hand, it was found that an error was generated during the NUR experiment. This error
was due to the intracellular storage period for storage microorganisms such as PAOs, and the error in COD
fraction was observed about 8-14 % in terms of Total COD.
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a7 1. Schematic diagramof OUR monitoring system



a& 2. Schematic diagram of NUR Batch

I 1. Composition of the synthetic wastewater

Components Concentration Parameters
i (me/4L)
Bacto-pepton 294
a 57 COD : 320+10 mg/L
ucose : TN : 30 mg/L
MgSO,-7H>O 10.0 TP 7 mg/L
MnSO,-7HO 1.0 S5 0 mg/L
. i A
FeSO,-7H:0 01 pH = 71+01
KCl 14
(NH4)2504 19.7
K>HPO, 7.9
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CaCl, 0.75
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I 2. COD composition of the synthetic wastewater
Unit : COD Concentration(%)

Substrate Mode 1 Mode 2
Reference Test(Blank) 0 0

Glucose 90 10

Peptone 10 90

OUR 489l 7%, gzl 71493535} 348 Wk
& ] S F/M VI O =
%2 Lol 15 mLe) fAE-S 1519 Agaii). 274
Algdle AMSE WAsl] 98] wke AAlAE ATU
(1-Allyl-2-thiourea, Aldrich Chemical Company,
Inc.) & AH31 Whg-3U] 20 mg/L7t FAIEI =S 319

rulru
[
(@]
N
ﬁ%
fiu
ﬁ
ol
8,
(o

12

2.2 7ol 223HCOD fractionation)

e E83t nAEY 717k Hstee) Bese
o] 2}= o83l 74Ul RBCODS} SBCODE T-E-6h=
W o 24 Wentzel (1995)2] 745 RBCOD9 SBCOD

A

o o3t FEHFPNBES] AF SHHo|& 7S A
sto] 9l Tt Jdstiit) 9Ev1de] FYeR
QI3 PukAe] OUR Wal3o|= 18 34 B nle} 2
o] Agx1t RBCOD AME-C2 Qg ¥ OUR 3t

(Phase 1)@} RBCOD 12 ©]% SBCOD2| AHg-2.2 <l
3t S OUR +7HPhase 1), 283 nAES] YA
Zo 9J3 OUR F7HPhase IINHE W F Utk#
2001).

18
Phase Il | Phase | Phase II Phase Il
| = |

7 > » i

14 4 )
®
12 4

10 A

OUR (mg/L/hr)

@

T T T T T T
-200 0 200 400 600 800

Time (minutes)

12l 3. Characteristics of a typical OUR in batch
experiment
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& 4. Characteristics of a typical NUR in batch experiment
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I 3. COD fraction calculation by OUR
Unit : COD Concentration (%)

Ttems Mode 1 Mode 2
Ss 89 14
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I 4. COD fraction calculation by NUR
Unit : COD Concentration (%)
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I 5. COD composition of PASS2 simulation
Unit : COD Concentration (%)

Mode
Substrate Ttems
A B C D
RBCOD SA 20 20 20 10
SF 70 40 10 0
SBCOD XS 10 40 70 920

) SA : Fermentation products as acetate
SF : Fermentable products
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I 6. Result of PASS2 simulation

Unit : PO4-P Concentration (mg/L)
Mode
Items
A B C D
Influent 2 2 2 2
Anaerobic phase 48 4.6 21 2.2
Effluent 1.2 21 2.3 24
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