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Overview of talk

Motivation.
Treatment of domestic/industrial wastewaters
Why use a sludge disintegrator unit (SDU)?

Formulating the model

Steady-states, stability and applications
Investigate reactor performance as a function of
design parameters.
Zero excess sludge production.

Conclusions

S-H. Yoon. Important operational parameters of membrane bioreactor-sludge dis-

integration (MBR-SD) system for zero excess sludge production. Water Research,

37:1921–1931, 2003.
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Motivation

The activated sludge process is used to treat sewage,
domestic wastewaters and industrial wastewaters.

biomass substrate biomass products

biomass dead stuff

Q. What process variables are we interested in?
Effluent concentration

MLSS

Treating excess sludge can account for 50–60% of the total

operating costs in a wastewater treatment plant
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Sludge disintegration

There is a pressing need in methods that reduce the vol-
ume and mass of excess sludge produced as part of bio-
logical wastewater treatment processes.

How to do it?
Increase the biodegradability of the sludge by disintegrating
it (breaking the cell walls).

biomass particulates substrate

The mixture of substrate/particulates is returned to the
reactor.
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Figure — MBR with SDU

S0F,
S

X

P

F, S, P

unit
Sludge disintegration

DF, S, X, PDF, S , P

Reactor Submerged
membrane module

     r    r

Membrane bioreactor with SDU – p.5/12



Scaled equations
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effluent concentration
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Steady-state solutions

Washout branch
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Large residence time approximation
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At large residence times:

SDU slightly increase effluent concentration.

SDU has no effect on MLSS.
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Figure — effluent concentration
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Figure — MLSS
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Figure — zero excess sludge
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Conclusions

1. Investigated a model for a MR with a SDU.

2. Model assumes SDU is 100% efficient. . .

3. Determined how and MLSS depend upon pro-
cess parameters.

4. At large MLSS does not depend upon the SDU.

5. The SDU improves performance at low .

6. If crit then MLSS MLSStarget .

7. Have been able to do everything reported in the orig-
inal paper analytically (and more)

8. A good project!
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