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Abstract

The objective of this study was to investigate the effects of starvation periods with aerobic or non-aerobic conditions on the
organic removal efficiencies and physical characteristics of activated sludge for treating saline and non-saline wastewater.
During the experiment, MLSS, MLVSS, sludge volume index (SVI), floc size and fractal dimension, CODw, removal
efficiencies were monitored. The reductions of MLSS, MLV SS and SVI with maintaining the sludge under a non-aerobic
condition during starvation periods were smaller than those under a aerobic condition. Floc size, fractal dimension and CODwn
removal efficiencies were less decreased under non-aerobic condition than under aerobic condition. And SVI were strongly
correlated with floc size and fractal dimension. Consequently, the result showed that maintaining the activated sludge under
non-aerobic starvation conditions was better strategy than that under aerobic starvation conditions as it adapted and resisted to
starvation.

keywords : Aerobic/non-aerobic Starvation, Floc size, Fractal dimension, Organics, Sludge Volume Index
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et a., 2006; Yilmaz et a., 2007)° dwis) o] tFEi )
o HEFY FUFH T2 vBALLHAMY EFFH =]
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500~600 mg/Lolx, T-N< 300~350 mg/L, T-P= 15-20
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Fig. 1. Effect of aerobic and non-agrobic starvation on MLSS.
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Fig. 2. Effect of aerobic and non-aerobic starvation on
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Fig. 3. Effect of aerobic and non-aerobic starvation on
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Fig. 4. Effect of aerobic and non-aerobic starvation on SVI.
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Fig. 5. Effect of aerobic and non-aerobic starvation on floc
size.
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Fig. 6. Effect of aerobic and non-aerobic starvation on
fractal dimension.
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Fig. 7. Effect of aerobic and non-aerobic starvation on
CODwn remova efficiency.

AAZEY Wate Jehidnh 38384 d2 HA5 2
H A2 H59 CODun AAEES HlWste] EW H|GE
Hees He 927%, @8 HTe B 912%E F71E Al
AggL 2tA A7t gtk 28y Fig. 79 YeERd
ule} Zo] 99 sarvation & A|AEZ ol A xpol7t 9o
CODwn AIAEEE HGE HY Z5 Z7] FedA 99
3 951% A 67.0%=, HZ7] Aol 94.1%A 71.0%
2 ZaEod, 98 A5 9 Z7] oA 91.1%
oA 483%=, HIZ7] FEjAdA 92.3%CA 50.2%= i
Atk #71E AAZEL AR A5 FeEtE 9%
Ho B9t dASA AstEYeH, Z7] R T H
Z7] 27t o AstEATE wEkA starvation 717 %
ZHAE HEZY] JHE {fAse Aol &Y AV E
fractd dimension 74 231 SVIY Z7te] g3 &8X

249 J8E Wnd 2Y 5 9

CECERIECERE

Ho
N
o
2
)
=2
=)
N
rlr
of

ook
=2

st AFe A3 dojx 222 v 2o

1) Starvation 717t ¢ HEE 2 HE #He BT H]E)
e Rt Z7] oA &1 A] MLSS s=7F 3A 7
239, Z7] 9 v]E7] oA HgE Hol v
3 eI MLVSS =71 2o g iy

FE HolA LTS EEA FTHE nAEY 7
&7F o & ALE Ygyith

2) Starvation 717t B¢ GE H¢ 2 HIE H59 Svi
7b S7tEIeH 53] SVie HE7] AdeHcA R £
el ZA Frkste] FAAgol stE AT

3) BAgE A MEE Hgol Hl&] 4 HFoM o 2
Z9& /Mo 28y davation Al 8 a7dske
HEE 5t G& d5odA ZA F4Eo] darvation

M

et dEm e 9
9 27 247k AA v

4) Starvation 717t ¢t G HFo wEE HFE v
 BEots W @& #Asolxe £¥9 fractal dimension
9] Zart o wEA Jehg Fo] EFSHL HEWH
Zo] Z FHZE HsE S ¢ & Utk S v Z7] FH
ANA Z7) AR fractad dimensiono] © Zraste B
A FHE HIH U 28 =27] 9 fractal dimen-
siond} SVI Atolo] 2 FAAHE 7HAL Y, EY =
7] 4 fractal dimensiono] AZAFT v AHF FA 7L
& F A}
oA HdE Hso & #H5¢ CODun AA
A9 SAFsIA L, starvation 717 Sk F43]
At Starvation 717t E<F CODun AIAEES H|
2 He 25 HE7] BHVF £ dHEY 42
2Rom &A1Y 4 WS¢ CODwn AAR
dHS #AT Ao € F AT

5)

1 orlo o>

o gr o mo ox do

i g

Mo X m@ X o o O

%_-_

o
flr

Ab AL
2 dFE AFATADE AGE 5T A A
(KRF-2007-521-D00268) A g2z FPHHonz o]o 7+

A= U,

ks

ot

Tl "X 9F. FIFEA FFEHFFIX], 18(6),
pp. 637-645.

CoelloOviedo, M. D., Lopez-Ramirez, J. A., Sdles Marquez, D.,
and Quiroga Alonso, J. M. (2003). Evolution of an activated
sludge system under starvation condition. Chemical Engin-
eering, 94, pp. 139-146.

Cousin, C. P. and Ganczarczyk, J. J. (1998). Effect of salinity
on physical characteristics of activated sudge flocs. Water
Quality Research J. Canada, 33(4), pp. 565-587.

Govoreanu, R., Seghers, D., Clercq, B. D., Saveyn, H,
Capalozza, C., Van der Meeren, P., Nerstragte, W., Top,
E., and Vanrolleghem, P. A. (2003). Linking floc structure
and settling properties to activated sludge population dyna-
mics in an SBR. Water Science and Technology, 47(12),
pp. 9-18.

Jin, B., Wilen, B. M., and Lant, P. (2003). A comprehensive
insight into floc characteristics and their impact on com-
pressibility and settleability of activated sludge. Chemical
Engineering Journal, 95, pp. 221-234.

Lopez, C., Pons, M. N., and Morgenroth, E. (2006). Endo-
genous processed during long-term starvation in activated
sludge performing enhanced biologica phosphorus removal.
Water Research, 4, pp. 1519-1530.

Lu, H., Kéler, J, and Yuan, Z. (2007). Endogenous metabo-

Journal of Korean Society on Water Quality, Vol. 26, No. 2, 2010



348 23 - 2 -

lism of Candidatus Accumulibater phosphates under various
starvation condition. Water Research, 41(20), pp. 4646-4656.

Martins, A. M. P., Pagilla, K., Heijnen, J. J, and van
Loosdrecht, M. C. M. (2004). Filamentous bulking sludge-a
critical review. Water Research, 38, pp. 793-817.

Moon, B. H, Seo, G. T, Leg, T. S, Kim, S. S,, and Yoon,
C. H. (2002). Effect of sadt concentration on floc charac-
teristics and pollutants removal efficiencies in treatment of
seafood wastewater by SBR. Water Science and Techno-
logy, 47(1), pp. 65-70.

Moussa, M. S, Sumanasekera, D. U., lbrahim, S. H., Lubber-
ding, H. J, Hooigamans, C. M., Gijzen, H. J, and van
Loosdrecht, M. C. M. (2006). Long term effects of salt in

TAEN shREE x| M26A F25, 2010

activity, population structure and floc characteristics in
enriched bacterial cultures of nitrifiers. Water Research,
40(7), pp. 1377-1388.

Salem, S, Moussa, M. S, and van Loosdrecht, M. C. M.
(2006). Determination of the decay rate of nitrifying bac-
teria. Biotechnology and Bioengineering, 94(2), pp. 252-262.

Wilen, B. M., Jin, B., and Lant, P. (2003). Impacts of struc-
tural characteristics on activated sludge floc stability. Water
Research, 37, pp. 3632-3645.

Yilmaz, G., Lemare, R., Keler, J, and Yuan, Z. (2007).
Effectiveness of an aternation aerobic, anoxic/anaerobic
strategy for maintaining biomass activity of BNR sudge.
Water Research, 41, pp. 2590-2598.



