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Sequencing Batch Reactor(SBR) experiments for organics and nutrients removal have
been conducted to find an optimum anaerobic/anoxic/aerobic cycling time and evaluate
the applicability of oxidation-reduction potential(ORP) as a process control parameter.

In this study, a 6 / bench-scale plant was used and fed with night-soil wastewater in K
city which contained TCODcr : 10,680 mg/ !, TKN : 6,893 mg/ !, NH,"-N : 1,609 mg/ [,
PO,>-P : 602 mg/ [ on average. The cycling time in SBRs was adjusted at 12 hours and 24
hours, and then certainly included anaerobic, aerobic and anoxic conditions. Also, for each
cycling time, we performed 3 series of experiment simultaneously which was set up 10 days,
20 days and 30 days as SRT.

From the experimental results, the optimum cycling time for biological nutrient removal
with night-soil wastewater was respctively 3hrs, 5hrs, 3hrs(anaerobic-aerobic-anoxic). Ni-
trogen removal efficlency was 77.9%, 77.9%, 81.7% for each SRT, respectively. When ext-
ernal carbon source was fed in the anoxic phase, ORP-bending point indicating nitrate
break point appeared clearly and nitrogen removal efficiency increased as 96.5%, 97.1%, 98.
9%. Phosphate removal efficiency was 59.8%, 64.5%, 68.6% for each SRT. Also, we finded
the applicability of ORP as a process control parameter in SBRs.

Key words : Biological nutrients removal, Sequencing Batch Reactor(SBR), Process control,
ORP, Night-soil
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Table 1. Characteristics of night-soil used in this study

Item Range(mg/L) Mean(mg/L) No. of analysis
TCODe¢, 6.633 ~ 21.621 10.680 30
SCODec: 2.854 ~ 14.860 6,893 30

TKN 1.223 ~ 3,200 1.805 30
NH;"-N 939 ~ 2.773 1.609 18
NO:-N 0~ 34 3.5 18
NO;-N 0~ 105 4.8 18
Ortho-P 333.2 ~ 1,097 602 18
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Fig. 1. Schmatic diagram of sequencing batch reactor system.
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Table 2. Operational parameters of the three lab.-scale SBRs used in this study

RUN-1 RUN-2 RUN-3 RUN-4

Parameters RUNJRUNJRUN|RUN|RUN|RUN|RUN[RUN|RUN|RUN|RUN|RUN
A|l-B|C|D|-E|-F|]-G|-H}-T]-J]|-K]|-L

SRT(day) 10 [ 20 [30 [ 10 [ 20 [ 30 [ 10 [ 20 [ 30 [ 10 | 20 [ 30

HRT(day) 1 [t [ v [ v 1T [1 1 [o67]067][067

No. of cycle

2 2 2
(cycle/day) 2

2 2 2 2 2 1 1 1

Inf. & Eff.
flow rate(L/day) 6 6 6 6 6 6 6 6 6 4 4 4
MLSS(avg.) 6.2717.2218.21]10.2112.3713.7]18.75]11.1]13.1]19.47(11.0]13.3
MLVSS(avg.) 5.2 159716.75(18.45]110.2111.5(8.7619.91111.518.54]9.78[11.8
MLVSS/MLSS ratio[84.2/83.8|183.5/83.3|83.3183.8{89.8[89.0{88.1{90.2/88.6/88.6
F/M
(8COD/EMLVSS/d) 0.3410.3110.31(0.19({0.16{0.14{0.2010.18(0.1510.14{0.12{0.10
C/N ratio 5.5115.56115.51]5.5915.56915.569|4.71]4.71]4.71]5.81(5.81]15.81
C/P ratio 17.84117.84117.84{16.45]16.45{16.45/16.86]16.86{16.86/19.98/19.98{19.98
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Table 3. Operational strategies for SBR in one cycle(hrs)

Ist 9nd Operating
Operational No. SRT Fill | Anaero. Ano. n Settle |[Draw| Periods
Aero. Aer.
(days)
RUN RUN-A 10
4 RUN-B 20 0.25 2 4 2 1 2.5 0.25 60
RUN-C 30
RUN-D 10
RUN
" RUN-E 20 0.25 3 3 3 1 1.5 0.25 90
RUN-F 30
RUN-G 10
RUN
3 RUN-H 20 0.25 3 5 2 - 1.5 0.25 30
RUN-I 30
RUN RUN-J 10
4 RUN-K 20 0.25 6 10 4 2 1.5 0.25 30
| RUN-L 30
* SRT : based on 1st aerobic condition in a cycle.
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Fig. 2. Time distribution in a cycle.
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Fig. 4. Temporal variation DO and pH in a
cycle.
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