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Sludge Characteristics in an Aerobic Granular Sludge Membrane Bioreactor
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Abstract: Granular sludge membrane bioreactorl GMBR), operated with alternating anaerobic-aerobic mode, showed good organics removal and
simultaneous nitrification and denitrification( SND) performances during 120 days operation. Moreover, sludge size distribution examination
showed that the increase of sludge concentration in GMBR was mostly due to the increase of small granular sludge with diameter between 0.18
~ 0.45 mm and flocculent sludge smaller than 0.18 mm, and most of granular sludge larger than 0.45 mm was stably existed in GMBR. at the
end of operation granular sludge with diameter larger than 0.18mm remained 60% ~ 65% in GMBR. Sludge surface negative charge increased
with the sludge size distribution variation, and surface charge remained — 0.42 ~ — 0.80 meq*g™' after 80 days operation. The increase of
sludge surface negative charge was mostly caused by sludge smaller than 0.45 mm, thereinto sludge smaller than 0.18 mm had the greatest
effect. Moreover; results revealed that the sludge surface negative charge decreased as the sludge size increased, and a linear correlation can
be obtained between sludge surface negative charge and sludge size. Sludge in GMBR had good settleability, and SVI was about 60 ~ 90 mL/g.
Furthermore results showed that sludge surface charge was correlated with SVI, sludge SVI increased with surface negative charge increased.

Key words: aerobic granular sludge; granular sludge membrane bioreactor{ GMBR); sludge surface charge; size distribution
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Fig.1 Schematic diagram of MBR system

LA
K = | — —
== ;:.‘:1‘ " OQU)
: e O
I ;IE“ IZA ;“1" ';,.
AR RE L
sio5s
T D] > Wk
B SIF 4R il
F—AM JERH 7K

El2 MBR RAFIEITIEF
Fig.2  Operation program of MBR system
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Fig.3 Percentage variation of different size sludge in GMBR

during operation
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charge of granular sludge in GMBR during operation
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