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Abstract

The Oxic-Settling-Anaerobic (OSA) treatment process, a modified Conventional Activated Sludge (CAS) process, was
developed for the purpose of sludge reduction. The insertion of a sludge holding tank into a sludge return line, an anaerobic
reactor, forming an OSA process, may provide a cost-effective way of reducing excess sludge production during a process.
The OSA process was evaluated for its sludge reduction ability by kinetic parameter and mass balance, with an observed

excess sludge reduction of 63.5%, as Px vss, compared with the conventional activated sludge process.
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Table 1. Reactor specification of the OSA process
Item Unit Oxic Settling Anaerobic
Volume L 18.9 105 34.9
Dimension mm 290* 290 2255 400* 300%" 440* 200+ 390
HRT hr 4 25 7.6~22.8
Appearance - Rectangular Cylindrical Rectangular
Material Acrylic
I OSA process evaluation I
v w}r ¥
Water Sludge Denitrification
quality reduction potential
[ |l |
[ Kine_tics ‘ Mass S!udg_e Exp. 3
‘ balance production (R3)
y
Y
I Conclusion I

Fig. 2. Master plan for research.
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Fig. 3. Flow diagram of the OSA process.

Table 2. Operation conditions according to sludge return ratio
for efficiency estimation of OSA process

OSA process Exp. Return route Return ratio

05

mode 1 R1 1.0

15

R1 1.0

Mode mode 2 - 0.5
R2

1.0

R1 1.0

mode 3 R2 05

R3" 1.0

" Sludge return ratio from anaerobic reactor to oxic reactor
" Sludge return ratio from settling tank to oxic reactor
" Effluent recycle ratio from discharge to oxic reactor
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Table 3. Composition of synthetic wastewater

Chemicals Concentration (mg/L)
Celeoe 234.4 as CODcr
NH.CI 95.5
KH2PO, 22
NaHCO3 300 as CaCOs
MgSO, - 7H,0 34
MnSO, 17
FeSO, - 7H,0 2.2
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Table 4. Experimental data for Yy estimation of OSA oxic dudge (Unit: mg/L)
lsl 2nd
Time (min)
TCOD SCOD BCOD TCOD SCOD BCOD
0 2195 89.2 130.3 455.2 88.3 366.9
20 2104 60.2 150.2 446.2 27.6 418.6
40 197.1 40.5 156.6 440.0 235 416.5
60 192.7 388 153.9 435.8 30.3 405.5
80 188.6 38.2 150.4 4222 30.3 3919
100 187.3 355 151.8 4138 20.7 3931
120 185.3 34.2 151.1 408.3 221 386.2
140 184.2 35.9 148.3 405.2 20.7 3845
160 184.2 34.9 149.3 405.9 23.6 3825
180 180.5 305 150.0 4034 20.6 382.8
100 1 180 100 1 440
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Fig. 4. Relation between BCOD and SCOD in oxic reactor for estimating Y (a) 1¥ and (b) 2™ experiments.
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Table 5. Comparison of OSA oxic reactor Yy vaue ob-
tained from experiment 1 and 2 on conventional
vaue of heterotrophs

Reference’
CODypased 0.40

Exp.1 Exp.2

YH oxic

(mgCOD/mgCOD) 034 0.23
BODbased 0.67

"ASM No.1 by IWAPRC

buel A& SfE LAY AR smE i F
S =433 datad) OURH 2] graph+ Fig. 5%

2t} Fig. 6914 graphe] #AFT oy F7re Y4
Hoz AFFoEA by Agstn AAA we} S
A=A TH

by A8 A3, bpd 006571 AEHALH 9 S
0082 7Hgstel AN HYstd F7129 byt Y7t
03491 A%, 0095 Yu7l 0239 A%, 00822 uelyth
BANL A (99 2.
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Fig. 5. OUR curve of OSA oxic dudge for by.
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Table 6. Comparison of OSA oxic reactor by obtained from
experiments 1, 2 on conventiona value of heterot-
rophs

bH oxic Exp.1 Exp.2 Reference

(Day") 0095 0082 Value Range 0.048~0.24
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Fig. 6. In OUR curve of OSA oxic dudge for by.

Table 7. Possibility of dudge reduction according to kinetic
parameters (Y and by) evaluation from OSA oxic

dudge
Items Yu oxic bH oxic Remarks
Value Average 0.28 0.088
Reference 0.67 0.048~0.24 BODpased
Relative ratio (%) 417 -
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Influent Effluent
Q. S4.7mlfmin Mode 1 Qe 103.2ml/min
Css NA* oxic Cen 55 1,820ma/L
C.. 186.7mg/L Cett, cope: 16.8mag/L
- S0 reactor
R1
gy 48.5ml/min
Cry, s 3,460mg/L
Chi, cover 20.2mg/L
MNA¥  Not available
Fig. 7. MLSS mass balance in OSA oxic reactor under model condition.
Influent Effluent
Q. 39.4ml/min [ Mode 2 Qi 91.8ml/min
Ca, 55 NA® Oxic Cenr, 55 2,180ma/L
Cin, cove 175.8mg/L rencter Cett. cove 26.1mg/L
R1
Qrs 27.8mlfmin
Ceu.ss 3,600ma/L
Ce, cover 26.3mg/L
R2
Qga 24.6mlfmin
Cra, 55 3,720ma/L
Cra, cove 17.3mg/L
Ma*  Not available
Fig. 8. MLSS mass balance in OSA oxic reactor under mode 2 condition.
Influent Effluent
Q. 28.5mlfmin [~& * Mode 3 > Qent 89.7mlfmin
Cu 55 NA* Oxic Cen, 55 2,040mg/L
Cea, cope 179.3mog/L reactor Conr, cope 33.8mg/fL
R1
Qg 20.5mlfmin
Cay. ss 3,880ma/L
Cry. cove 40.7mg/L
R2
Qrz 25.0mi/min
Cra, 55 3,970mg/L
Cra. cope 38.3mg/L
R3
Qra 15.7mlfmin
Cr, ss 19maj/L
Cra, cove 38.7mog/L

Na*  Not available

Fig. 9. MLSS mass balance in OSA oxic reactor under mode 3 condition.

Table 8. Yqs value from each mode in oxic reactor

OSA process Exp.

Return  Return ratio

Y obs Yobs avg.

0.5 0.298
mode 1 R1 1.0 0.281
15 0.271
R1 1.0 -
Mode  mode 2 R2 0.5 0.271 0.287
1.0 0.274
R1 1.0
mode 3 R2 0.5 -
R3 1.0 0.306

k!
5%

Chase(1999) =
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=5~ B
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o] AR 719 a9l
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30, XN, g
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F AUtk ol FHS Low and
Al 2R W £8A FFgol fEFY
D & 9L AAF uw Ytk B
A&L AdHo| AL HEEl

A degosd 0sAZFel FFAR AACl P ol
A 2@ Aoz Uegth mebd, 0OSABES JelgeiA]
ZFt SYo= 938 F Yot JFAF rad 3
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Fig. 10. Difference of NHs-N concentration between in and out sludge in OSA anagrobic reactor.
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Fig. 11. TN removal efficiency in each mode.
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Fig. 12. TP remova efficiency in mode 1.
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Liu 5(1998)¢] AT-lAl Ey(energy uncoupling coefficient) 7t ADAN  (Yodmas 0670] ©]2FE Argslgth
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Table 9. Ey value from each operation condition in OSA

oxic reactor

) Y

Oxic reactor =
Yobs (Yobs)max
mode 1 0.283 0.58
Mode mode 2 0.273 0.67 0.59
mode 3 0.306 0.54
a7t ”EH Jo2 FA AL SS9 ]Q}E‘r 27l’<°ﬂ

3.5. SEA| A AZHPyyss)

S71zANA FEE Yust by PGS ol&st] OSAE
BolA HAste £8A AAFS AESATh AHgE B
A2 4 (5)9 Z2od Table 100e 4 AFZANMY &
g4 BAFs FYstAch

QY(S,—S)

P (f)(E)(V(QSRT
X.V8S 1+(£',;)SRT

+ (;‘.rf) SRT + Xoi (5)

Table 10. Pxvss from each experimental condition in OSA

oxic reactor
OSA process Exp. Y obs SRT (day) Pxwvss (g/D)
mode 1 0.283 102.2 1.68
Mode mode 2 0.273 1413 0.77
mode 3 0.306 120.2 0.83
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Fig. 13. Sludge reduction mass comparison on OSA process with CAS process.
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