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Protozoan Community Diversity in Membrane Bioreactor
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Abstract: Continuous monitoring on the micwobial character was performed in the sludge in MBR compared with traditional active sludge

process. It was found that the sludge retertion time ( SRT) and temperature were the dominant factors that control protozoan diwersity. The

extra- long SRT exhibied a negative effect on the activity of protozoa. When SRT decreased from 350 d to 30 d, pwotozoan diversity increased
significantly. Subsequently, the stuciure of protozoa community in the MBR was found to be quite sensitive to environment temperature, and

protozoan diversiy continuously increased with the increasing temperature from 11 to 25°C. The dominant population was alternate and in some

order: rumning Ciliata, Episylis and (percularia, Rotfers, then Aeolosomatidae. Futher analysis showed that MBR reactor harbored a lower

detectable micwobial diversity compared with the TOD reactor at the same temperaure and SRT.
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Table 1  Characteridics of the experimental MBR system

/d SRT/ d it/ C MLSY g 7! JmPar s !
I 190 350150 11~ 25 3.0~ 18.7 2.2~ 660
11 A 100 12~ 25 3.8~6.0 4.8~ 5.6
11T 65 30 13~ 15 2.4~10.0 3.0~ 136
2
2.1 20C ,MBR
MBR I, 5 )
190 d,
, (350 £50) d. ( 2. 25C
100 d, 18C,

(b) ¢ =20C

2 MBR
Fig. 2 Change of dudge grains in MBR
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, ( Colpidm ) ( Colpoda) ,
18°C, MBR , 14 d
. ( Suctoria) ,
( Ciliata) , ( Lionotus) (3. :
( Vaticella) , .
. , (Apidisca)
20°7C, ,
; , 27 d
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, Table3 Microbiota population change in MBR
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Fig, 3, Tanperature change in MBR ;
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4 MBR
Fig.4 Change of dudge grains in MBR
4 MBR TOD (SRT= 30d, 1= 15C)
Table 4 Diversity and abundance of the protoma and small metazoa in the MBR and TOD systen
il /d
TOD MBR

6 ; ; ; ; ; ;
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2 8 2
90. 9% . MBR Simpson Shannon- Weaver
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5 MBR TOD V(SRT= 304d, t= 15TC)
Table 5 Diversity and abundance of the protoma and small metazoa in the MBR and TOD system
TOD *mL ™! MBE *mL™!
( Oxytricha fdlax) 800 80
( Uroleptus dispar) 320 40
(Holosticha kesslert) 180
(Aspidisca costata) 80
( Gonostomum. dffine ) 40
( Litonotus obuusus ) 560 1 760
( Litonotus carinatus) 40 100
( Hemiop hrys fusidens ) 80
(H emiophrys meleagris) 100
( Lox @ hyllum uni nud eatum ) 40
( Opercularia coarctata) 9 560 480
( Opercularia phryganeae) 480
( Opercularia micralisaum) 400
( Vorticdla picta) 80
( Vorticdla hamata) 80
( Vorticdla similis) 160
(Vorticdla campanula) 160
( Vorticdla neburfera) 100
(Epistylis lacustris) 11 280 820
(Epistylis wrceol ata) 720 160
(Epistylis plicatil is) 320
40 160
1)
6 I MBR TOD
Table 6 Divesity index of the protozoa and small metazoa in the MBR 4
and TOD system i phage 11 MBR
TOD MBR
Simpson 2.8 3.912 ’ ’
Shannor- Wea ver 2.09 2.54 TOD
G leason Margalef 1.78 1.20 , MBR , MBR
S 19 11 TOD.
E 0.71 1.06
Simpson Shannon- Weaver , Gleason-
Margalef
Shannor-Weaver
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