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Effect of Feeding Pattern and Anaerobic Fill Time on the Denitrifcation
and Sludge Settling Ability in the SBR Process

SangMin Lee - Se-Yong Nam*'"

Department of Environmental Engineering, Kongju National University

*Department of Environmental Engineering, Hankyong National University

ABSTRACT : Anaerobic fill time and feeding pattern in SBR operation were investigated to find way of minimizing poor nitrogen removal
efficiency in BNR process without external carbon addition. The three types of the modified SBR operations that were CO-SBR, IA-SBR,
and SF-SBR were tested by lab-scale and pilot-scale SBR processes (2 m’/day). In addition, practical equation for biological nitrogen
removal was suggested and the equation considered the effect of ratio of fill volume over whole SBR volume and the ratio of step-feed
in SBR. The denitrification efficiency of the SF-SBR was best among the three SBRs and followed by IA-SBR, and CO-SBR. The effici-
ency was 95%, 61%, and 19%, respectively. Looking at the change of sludge floc density by the length of anaerobic fill time, the density
of sludge floc at 1 hour and 2 hours of anaerobic fill time were greater than 3 hours of one. The floc size distributions were 100~300
pum and 200~400 pm with respect to anaerobic fill time 2 hours and 3 hours, respectively.
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Table 1. Fill time effect on the SBR operation using a lab-

scale SBR
Unit (hr) JFill (AN)] AN | AE | AX | AE-p | Settle | Draw/ldle
Fill time 1 hr 1 2 1412 1 1 0.5-0.5
Fill time 2 hr 2 1 4 12 1 1 0.5-0.5
Fill time 3 hr 3 0 4 2 1 1 0.5-0.5

(AE: aeration, AN: anaerobic, AX: anoxic, AE-p: post aeration)

Table 2. Operational modes for SBR experiment

Operation Conventional Inte.rmittent Step-feed SBR
Mode SBR aeration SBR (SF-SBR)
(CO-SBR) (TA-SBR)

Reaction AN-AE-AX-AE| (AN-AE)n | AN-AE-AX-AE
3-4-2-1 3-4-2-1
Fill time (min) 60 60/90 40 & 20
Feeding volume 1Q 1Q 213)Q & (13)Q
Cycle Time (hr) 12 12 12
Settle/Draw/Idle 1/0.5/0.5 hr 1/0.5/0.5 hr 1/0.5/0.5 hr

(AE: aeration, AN: anaerobic, AX: anoxic, IA: intermittent aeration)

Table 3. Characteristics of influent for a lab-scale test

Ttems Reagents Concentration
(mg/L)

COD Dextrose 200
CH3;COOH 200
Phosphorus NaH,PO4 10
Ammonia Nitrogen NH,C1 20
Sodium bicarbonate NaHCO; 300
Mineral MgC126H20 20
KCl 20
CaCly 20
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Abbreviation

o : Step-feed ratio(=Vg/Vy)

AE : Aeration

AE-p : Post aeration

AN : Anaerobic

AX : Anoxic

BNR : Biological nitrogen removal

CO-SBR : Conventional sequencing batch reactor

IASBR  : Intermittent aeration sequencing batch reactor

Re : ViV

SBR : Sequencing batch reactor

SEM : Scanning electron microscopy

SF-SBR  : Step-feeding sequencing batch reactor

SVI : Sludge volume index

Vi : SBR decanting volume

Vir : First feeding volume

Vs : Sludge volume

Ve : Second feeding volume

Vi : SBR total volume
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