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Study on Removal of DOC for Effluent from Nitrification and
Denitrification Process with Zeolite by Combined Process of
Coagulation and UF Membrane
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Abstract

This study was canied out to evaluate EPS and SMP variation of sludge and effluent in nitrification and
denitrification process with zeolite addition, a possible reduction of effluent DOC by URC(Ultra Rapid
Coagulation) process. As a biological wastewater treatment result, EPS formation of both aeration and
anoxic sludges are not affect by SRT variation. However, EPS concentration of sludges is higher in aeration
tank than in anoxic tank by 6~8 mg EPS/ g VSS. Linear relationship between SMP to DOC indicates that
SMP of bulk solution contributes to most of the biological treatment effluent DOC. DOC and turbidity
removal efficiency was more improved with URC process than in a conventional coagulation. For
pretreatment of UF filtration DOC removal was advanced by URC process than only UF filtration.

Key words: Extracellular Polymeric Substances (EPS), Soluble Microbial Products (SMP), Sludge Retention
Time (SRT), Substrate Utilization Rate
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Fig. 1. Schematic diagram of pre-denitrification and nitrification
reactor.
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Table 1. The physical characteristics of zeolite used in the

experiment

Parameters Values
Water content (%) 9.60
Cationic exchange capacity (meq/g) 1.28
Compositions (%)

AlLO, 11.88
Sio, 7217
Fe,0, 1.98
CaO 1.30
MgO 0.86
K0 2.86
Na,0 274
PbO 0.02
TiO, 0.25
MoO, 0.053
MnO 0.058
Ig-loss 14.02
BHolng FH F A&ElEY FYTe] FSSE
fFddttn Bau w7y MLFSSE &3go ey
% F71se} 93 FER FA4

H
o 3.1g/ditt, ] =
39z, §94 T COD, TN, TPe
7} 300mg/L, 40mg/L, 8mg/LAtt. Q&H <+
& Table 2¢l] VFebdl ubo} 2o,
#2713 &t g7l pHE 7.2~ =
20+2°C2 fA 3k, 37124 %-‘7-_‘—/}__/:\_ =
5.0+03mg/L7t SAEEE 3712 Fe9n, F
Atrze] $E2ALEEE 03mg/L otz 8k
oo A U 2 gRiEe FYRFE FeR
7kz} 100% 9k 400% = Fastdch. wer) H
8hrz 13 Aol SRTE 209, 1047} 5
2 Zr2A179 EPS 9 SMPe| ¥ 3l2rS Basiin).

2.2. EPS NAE| % EAuiY

E AT carbohydrates9t proteinse] EPS9)
s AR gt 74 skt (Sponza, 2002). &
YW carbohydrate 9} protein £418 43 A A3
W e EDTA 9§ &9 o]Lstgdt
(Zhang, 1999). HA <A Wl carbohydrate 9}
proteing £4 0}7] AA 57129 FakhzoA
30mLe] €2 & AF 3T 1.8mLe) £ 2 mL
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Table 2. Composition of synthetic wastewater

Composition Concentration (mg/L)
Glucose 300
NH,CI 76
(NH,),S0, 94
Na,HPO, 18
NaH,PO, 16
FeCl, - 6H,0 0.25
MgSO, - 7H,0 23
NaCl - 12
CaCl, - 2H,0 28

tubeol] 1070 Hgic} wbed] F& A S YA
2710 4500pm o2 108 B9t 1o} HalE 3 &
FEre W Bo} T, % &

0.9mLe} 244 09mLE 7}z Ya
I vortexE 33T TS 4°C YA T 3087 B
Siich 2 % T 8000mpmel A 2087 94 Rel S
NG F AT ARG Fold 27 45S
18mL9} %% foio] os] AHH 18SmLE 0 2um
cellulose acetate 2t 0. 2 o3} 3t & B2 HAjsigict.
adre] vHE7) Aot jar test AegE S A
A2 glo] 0.2um cellulose acetate membrane ©. 2 o 3}
g F BAZ ANsdn, UF3d Ag$e A3
glol 45 AAE .

Carbohydrate 2] #2442 standard 2 glucose & 0] &
8}31 Dubois Method & A}&3lg9 2 m | protein&
standard 2 BSAE o] £-3} 5 Hartee-Lowry Method &
AHEEATE. 5% & UV spectrometer (HP-agilent
8453) 5 o] &-381%0.2™ carbohydrate= 490nm, protein
< 650nmol| X 31T}

?E R e R 1‘/‘15}%@%

T /718 AA 7edS A3 e,
TE WH2R jar testE AA B

o AAAE AEE EF jar test2 o] &3
A4 batch test2 FPsHt. Fr)1eAQA
Alum(AL(SO,); - 18H,0)& LA 2 Al L3lga &
éﬂ?e% A3 F71nEASHAA E &0l A (A-712P
Jol¥seh) & AHg-stath. $RAEY S E
NaOH(lN = AHRstel pH72 2R stgct, 4
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Fig. 2. Biomass concentrations with varying SRT conditions. A
(aerobic tank), B (anoxic tank).
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5,000mg/L ©]4 A 8ke o] A, 371*
A ujAE HFEE SRT 20, 10, SYo)A 3,145,
2,810, 2,255mg MLVSS/LE UYEh e FAbAZ
o = 2,805, 2,305, 1,615mg MLVSS/LE Jehi gl
t}. o zeolite7} EH ] oA &L st &R A
Aol FAHAY WEolgty #EET o] (o],
1998) At EAEER e F83 BE A geto|lE
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g A7k 249 wFE vy A%, 9 Ass
S

O|EE FUT Fo] Unt o Hlaf Hoi 1.84)
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Fig. 3. The variations of NO4-N concentration and denification
efficiency with SRT decrease.

< F71H 02 #lslitt. Fig. 32 TKN A|A &
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Fig. 4. EPS (carbohydrates and proteins) concentrations according
to SRT decrease.
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Fig. 6. Effluent DOC removal efficiencies in coagulation process at
SRT 20 days(a), 10 days(b) and 5 days(c).
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