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Influencing Factors on Start-up Period in a Bioaugmented Membrane Bioreactor

Using Genetically Engineered Microorganism (GEM)
LIU Chun, HUANG Xia, WANG Hui

(State Key Joint Laboratory of Environmental Simulation and Pollution Control, Department of Environmental Science and Engineering,
Tsinghua University, Beijing 100084, China)

Abstract: High and stable atrazine removal could be obtained after a start-up period in a membrane bioreactor ( MBR) bioaugmented with
genetically engineered microorganism (GEM) and the removal efficiency was above 90% . The shortest start-up period was 2 d and the longest
one was 12 d under different conditions. Initial influent atrazine loading, operation temperature and initial population size of GEM affected the
start-up period greatly. High initial influent atrazine loading, high operation temperature and large initial population size of GEM were favorable
to shorten the start-up period. The characteristics of the influent had little effect on the start-up period. When other conditions were identical,
two kinds of influents, synthetic wastewater and real domestic wastewater, had the same start-up periods. Moreover; after the start-up period,
atrazine removal had also no difference with these two influents in the following stable period. Then it could be concluded that the
characteristics of the influent influenced atrazine removal little not only in the start-up period but also in the stable period.
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Table 1 ~ Operation parameters of MBR in start-up period
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Fig.1 Influence of the atrazine influent loading on the start-up period
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Fig.2 Influence of the operation temperature on the start-up period
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Fig.3 Influence of the initial density of GEM cells on the start-up period

B, 2 LR A B, i LR R R v R S b
ARG K B YR 2 s A2 % T L U AR B RIS, X 2
oK b A — e TR TR TR v, 1 o R B s 1K

EAH 7] (R 47] 4 328 7K B A o A 67 4 32 A T ¥ FEE
TREE B JE 4 AF R, 2 Bl /K coD A Al 25 B
PO 4 Fros . o] BLE 2, T 2 #is K cop
JERIANIE], cOD 1 /K ffar 47 76 22 57, N LIS ZK (1) 2k
IKGATIE 2 0.8 ~ 1.4 g/(Led), 1M SE B35 7K (1 3F
KRBT H 0.2 ~0.6 g/(Led) . R N THELK kK
COD 4 B SE B 5 7K 18 /51, {H COD A fir 25 B % 4
0.929, o3 i TS brim 7K K 0.748 . v UL 2 Ffafi 7k K
JRAAEAT AR I 22 57 N T K /K s 1 o R ] )
FHFRRE #0205 brvs K

L 16
= y2= 0.929x o
2 12f R2=009718
L0
*E o
& 08 5-0.748x &
% | R2=028657 o SEERE K
8 0.4 M a )\IEE7J<
O 0 ? | 1 1 1 1 1

0 02 04 06 08 10 12 14 16

COD3EAK £ 4 /g-(L-d) !

4 2 #ikE) COD Hk G MEAR GBI X R
Fig.4 Relationships between COD loading and COD removal rate with

two kinds of influents

FE 2 Bk KK 522 7 5 (G DL 1 5 BTy iz
AWpsAe LERI A Sl R 5 Fros TG 2, S
6 2 BEK O N K, SiEg: 7 BEARK N SEBRis K, 2 Fi
BEZKIKIIGAT T A Bl ) FEACA 24, #2 5 d, X
AGE RS 2 Pk ACK i ZE 5t W3 (H 2 X R
AP e TR NV Sex Rl ol TS E VA=
B IS Th (1 25 Bk it 2 AR H R0, T L, REZKRs 5 H 2 g
A TR M 2 A ) A S ) By i



54 R A8 « R DR TR 1 A 0 i P B A 0 B I T 20 sl 5 i DR 3R AT 1105

BRI AN R 2

L SERE A3 SAmg/L,
o
grr
5
% 8 —o— EK 2
= o R T
=
B oaf
&
E
0 1 1 I I I I

=
[\
o~
=N

8 10 12 14 16 18
e i)/d

5 HKKRMBHEFIE

Fig.5 Influence of the influent characteristics on the start-up period
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Fig.6  Atrazine removal in the stable period with two kinds of influents
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