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Effects of Settling Time and Biofilm on the Cultivation of Nitrifying Aerobic
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(College of Environmental and Energy Engineering, Beijing University of Technology, Beijing 100022, China)

Abstract: In order to investigate the effects of decreasing settling time and biofilm on the rapid start-up of aerobic granular sludge reactor for
nitrification, the real domestic wastewater was treated in three sequencing batch reactors (SBR» named as R1, R2 and R3) and one sequencing
batch airlift reactor (SBAR, named as R4). After decreasing the settling time from 20 min directly to 2, 4 and 2 min respectively in R1, R2
and R4, for the reason that the selective pressure of settling velocity was so strong that the activated sludge was all washed out of the reactors,
the three SBRs lost their function of treating wastewater. Then the biofilm grew on the walls of the three reactors, and lots of soft granular-like
sludge appeared in the reactors, 35 ~ 40 days later. The biofilm made the effluent ammonia of R1, R2 and R4 lower than 1 mg/L. The soft
granular-like sludge was not the aerobic granular sludges but there were lots of rotifers both around the soft granular-like sludge and the aerobic
granular sludge. The phenomena showed that aerobic granular sludge was one type of biofilm. In R3 the settling time was shortened gradually
from 20 min to 8, 6, 5 and 4 min. When the settling velocity was 10 cm/min; the activated sludge began to granulate; and when the settling
velocity reached 12 em/mins the aerobic granular sludge became dominant in the reactor, but the sludge floc coexisted with aerobic granular
sludge. It took 33 days to cultivate aerobic granules in R3. The average diameter of the aerobic granular sludge was 0.5 mm, the ratio of
aerobic granular sludge to sludge floc by weight was 2:1, and the ammonia oxidized rate of aerobic granular sludge was 5 times as the sludge
floc”s.

Key words: real domestic wastewater; aerobic granular sludge; rapid start-ups biofilm; settling time; nitrification
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Fig.1 Effluent ammonia- nitrite and nitrate concentration of R1
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Fig.3  Morphology of the activated sludge in R1 and R2



1248 7N 58

B 86

R3 W45 75 Ve B A I A2 A DL UL I s, 7E DT
AR 6 min BITEO0 T CEB 73 JE 11D, e 4 v 2R
TGS LERE, DB T /MY AGS; fEDTIE I [H]
HCA S min ZJEH 4 dCEE 103 JE D, AGS A KK,
I HAE RN 25 P B AT, IR ) DL 48 gk, JR) B
X AGS N B TAEWI 8, 254 0 1733 d.
FEVTVE ] 4 min MRS DL N CE 165 1), AGS #E—
AR AR ZR TG WA, P KL AE, 2 ()
{1 Jo 73 BT o KAk

80

—8— NH;N —e- NO,"-N

—A- NOyN
70 ?

60
50
40
30

Nk J&E/mg L1

20
8min | 6min | Smin | 4min
10 | | |

0
0 25 50 75 100 125 150 175 200

A%/

B4 RIRMHFHKESHETL
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Fig.5 Morphology of the activated sludge in R3
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