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Abstract

Advanced Phase Isolation Ditch (APID) process was studied to develop economic retrofitting technology, for the plants where
retrofitting of common activated sludge process is required. In this study, to develop and apply the modified intermittently
aeration mode as process control conditions for treating municipal wastewater, a demonstration plant was installed and
operated in the existing sewage treatment plant of P city. During this study, the average effluent BODs, SS, T-N, and T-P
concentrations were 6.3, 4.5, 10.0, and 1.3 mg/L. The modified mode decreased the nitrification capability more than the
conventional mode in the application period. Nitrate in the anaerobic condition can have a negative effect on biological
phosphorus removal. In the decreasing nitrate levels, the modified mode increased the biological ability of removal
phosphorus more than the conventional mode in this study. Therefore, newly developed APID process with modified
intermittent aeration mode can be one of the useful processes for stable organic matter and nutrients removal.
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Table 1. Characteritics of raw wastewater used in this study (unit: mg/L)
ltem Influent Effluent
BODs SS T-N T-P Temp. BODs SS T-N T-P
Mean 1139 100.3 31.2 4.6 16.7 6.3 45 10.0 13
Maximum 211.0 290.0 49 7.6 26.1 9 8.0 16.0 19
Minimum 65.5 42,0 14.0 2.0 9.1 34 2.0 4.0 05
StDev” 214 36.9 53 09 54 1.0 11 25 03
Variance 458.0 1364.1 28.6 0.8 295 1.0 13 6.2 01
CoefVar? 18.8 36.8 17.1 195 16.7 16.2 25.1 24.9 20.0
Y stDev : Standard Deviation, ? CoefVar : Coefficient of Variation
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Table 2. Efficiency of removed Nutrients/Organic compounds for APID process and other BNR process

e APID A%0 IAY PID?
BODs CODn BODs CODn BODs CODn BODs CODn
TN/Org.? 0.232 0.406 0.196 0.407 0.131 0.325 0.021 0.396
TP/Org.? 0.030 0.052 0.024 0.0409 0.023 0.056 0.020 0.037

Y1A: Intermittently Aeration process,

9 TN/Org.: Removed Total Nitrogen/Organic compounds ratio,

2 PID: Phased Isolation Ditch,
“ TP/Org.: Removed Total Phosphate/Organic compounds ratio

Table 3. Time series andysis of influent water quality

CIN CIP Temp.
Model Quadratic trend model Quadratic trend model Quadratic trend model
Equation Yt=2.636 + 0.019t - 0.001t Yt = 21.642 + 0.0920t - 0.003t* Yt=6.213 + 0.207t - 0.001t*
MAPE 18.766 21.781 15.535
MAD 0.702 5.568 2.230
MSD 1.096 64.579 6.527

Journal of Korean Society on Water Quality, Vol. 25, No. 6, 2009



876 Ly - oty - YR

R - LRl

2
®
=
&}
& CM ratio Trend
1] T T
021 061 02101 0921
Tirne (day)
(a) BODs concentration and trend
100
w -
=
E
o
o
o T T
0821 0861 02101 0821
Time (day)
(b) SS concentration and trend
20
o
L
@
B
2
5
=
5 e
@ Temperature s Trend
o

02-2-1 C36rv1 031:}1 09-2-1
Time (day)
(c) T-N concentration and trend
Fig. 4. Trend analysis of influent BODs, SS, T-N, and T-P

in APID process.
A mode B mode C mode D mode
i
[
|
|
i
[
\ Y
—» Flow F77277 Aerobic condition Anaerobic condition

Fig. 5. Schematic diagram of intermittent aeration at winter
season in APID process.

TAEE =SS EA S| K| FM253 H65, 2009

1) 20
—8— Online dsta —— Trend of online data
—— Effluent data Trend of efluent data
p
I 45 15
B
? g
s s
= &
&
£ 104 0 5
[ =
= c
s 2
Z E
. 'g
L s =]
= =
a - - T 0
02000 08-10-01 02110 01201 0301
Tirme (day)
(8 NHs - N concentration and trend
10 15
—#— NO-N
== Ratio
- 8 L1z
=
o
£ 2
5 61 P S
E 3
: :
z
=
2 =
o
Z 2. L3
1] o

08-09-01 os-n::m os-n',ol 03-|;vﬂl 09-01-01
Time (day)
(b) NOs - N concentration and NH4 - N/NOs - N ratio
Fig. 6. Variation of nitrogen concentrations, trend, and NH4
-N/NOs - N ratio in bioreactor.

o|5kQl B¢ AT JAAAZ 7bed AR HiHo )
thBundgaard and Petersen, 1993). wWald B AFoM=
FARARTIR] B EVFRCE FYUEE NOs -NsES A
EWgxe PO -PEEE EAS NHs - N9 NOs -N
7t A& HAe FE AR

Fig. 6(@+ AEWE29 NH, N9 dBF5=9 FFHs
9 NH, -N9 dE#sEE RYFa o BBz
NHs -N9 sEe 2A7 AZ7M A58 NHS-N9 1
23 NH-NBsEES 987% sxold, 3§59 3%
auto-sampler(Sigma 900, HACH com., USA)E o] &3}
AlBE AFste BN d8d sEHS AHESAT AE
HHex9 BRFY NHS -NY 558 §37) #AERE=

2AHE 59 587 £AREY 49 AENEE ¥

2
0.270t - 0.002°%9 . #, §%%9] NH, - N&
Yt =2.11734 + 0.166t - 0.001t>7} A& 3519}

AEWSZo @77t Sz Q3 AMdA = A

r



APDZE W S| /Y Zig=o| 2d2s Mg ¥ Jig 877
EWgx9 NOs-N9 A8E& AW, NH -NF UE2 7|E YRR 9] o)A AR XA
NOs - N9 F=H= Hat 7kt A& @1 & A AtHFig. 7(b). ol Z7Z7NA Fika Az 4 A
(Fig. 6(b). WX BH7] SHE=ZE FLF AHEH 3 A PAES FZ3 DOARS A FihzA 2 9
NOs -N BE= dxt Z4H9ed, Bundgaard and Petersen 71278 B} ZagezEn 99 BES F/MIE AL
(1993)¢] Eigt A&t AAAE HF NOs -Ng w= 2 Alsdrh B9, 25 nE 359 Xt St
2 mglL °l3t=2 AENSRY FU|FNA 2FHE RS = 37 AL 4 A A SRS /20 E IHENE
g1 F AARTh o244 A" /F71EY 445 2 Q1Y AIJHAE F =
Fig. 7& APID 3H9 7|& YRE9 547 Wl & skl 71E YR gt A9 HF 2 FEo] AET
JEE=9 DO 5 POS-PEES 147 Ws3AS 2o OJHAL Jas AT F AU
FA Aok AR AEFHOR o] Ry & ghgxAA gt 71E SEEES 547 MY *EREY H5HE ¢
SX7E DO A8S BRFOEZN Al 550 wE 43 st A7l WY LIRTY AVINH FAd AR
& Grtet=dl &ols F3ol th(Puig et d., 2005). & A¥E 2x5(2007d 10¥€ 2¥F¥ 20079 12€ 31¥71A)
3 % DOY EE(0.1~05 mg/L)oAE 22 urgd & E AHESt] R HFA S AT AdE diH
D09 HE(05~1 mglL)dlAe Ztst whgoz o] 547 £9%EZ= BODs, SS, T-N, 283 T-PY &7+
olFA= A2 &eA rh(Vaboliene and Matuzevicius, AL ok 44%, 33.9%, 2.6%, 18.8% 713 Aog U
2005). & AFdAME AXLE FEEHE °]L£3e] DO o T3, 71E& Y929 BODs, SS, T-N, T-PS] HEA
o] Wgls FAste H(Phase) AE HrlskRh APIDE <21 365, 16.8, 16.1, 20.7¢] H|std FEF<9 BODs, SS,
W 71E 2YEES 3EY] WY RIREY FF 97 T-N, T-P9] ¥&EAIF+= 168, 256, 131, 16.22 SSE A9
23 5= DOBETF A&HAHLR FrkstH, v 27 & st RE FAFFNA EHo} Fgstd As AT F 2
A Fah ZAAME DOEEY 43 ZAgl wal ATHTable 4).
A o2 FEEE dESA o]FoAL Ygs AT
F QAT AAT 7= ePREY F¢ 587 ¥F & 4. 2 E
FEES Hustds o, 19 43 € ¥$E w2 AE
WS ZA A AY o]FolAA] A e ALR IIHAT 2 dFexe APIDZHY FEEHE Fotstr] st
(Fig. 7(8)). ¥rdel 587] Wd 2YR=9Y ZS, Fis RN fBo 7|E XY IYRES T4 F
AA] WE NOs -N9 F=AZLR sty 19 45 9 oA M W R IR=Y ML HEts
8 20 -] 30
T oo ventional mode T Vedtied mode
5 25 5 re 25
o) jary
% 1 20 ‘§ i 1 .° 20
[ o 5 c £ la
T T T T I oo
46:00 2000 0:00 400 800
Time(min) Time(min)
(@ Conventiona mode (b) Modified mode
Fig. 7. Comparison conventional mode and modified mode of concentration at winter season.
Table 4. Characterigtics of effluent water qaulity at conventiona and modified mode (unit: mg/L)
ltem Conventional mode Modified mode
BODs Ss T-N T-P BODs SS TN T-P
Mean 6.8 6.2 114 16 6.5 41 111 13
Maximum 132 122 14 1.9 9 7 14 18
Minimum 2 4 6.7 0.9 34 2 5 05
StDev? 24 1.0 15 0.2 13 11 15 03
Variance 56 11 23 0.1 13 11 21 0.1
CoefVar? 365 16.8 16.1 207 16.8 256 131 16.2

Y stDev : Standard Deviation, 2 CoefVar : Coefficient of Variation
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