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Convert organic and inorganic material into

biomass
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Biological reaction
Solids separation
Recycle solids
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Sedimentation

Mixed liquor tank

Return activated sludge (RAS)

Waste activated sludge (WAS)
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What does AS do

Nitrogen Phosphorus
( (Ammonia, nitrate)
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Residence time: but of what

HRT
(hydraulic)

WASTE SOLIDS

SRT
(Sludge)

[sludge age]
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How much biomass do you have? o

Mixed liquor suspended solids
(MLSS)
[total suspended solids — mg.L"]

@ e
\ MLSS > MLVSS

Mixed liquor volatile suspended solids
(MLVSS)
[total volatile solids]
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Food to Micro organisms ratio
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Limited food
Substrate rich (starvation)




The process only works if the sludge ~ Cranfield
settles
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Aeration

Blow Whip
(diffused air) (surface aerator)
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Completely mixed (standard)

Secondary clarifier

Primary clarifier Aeration tank
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Extended aeration

Cmnﬁeé’d

Aeration tank Secondary clarifier
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Oxidation ditch
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Oxidation ditch: Key
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Sequence batch reactor
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Fill React Settle Decant

3 hours 2 hours 0.5 hours 0.5 hours
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Membrane bioreactor
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A range of membranes can be used

Multi tube (MT)

Berghoff
0.08um PES
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Flat plate (FP)

Kubota
0.4 um PE

Hollow fibre (HF)
Zenon
0.04 um PVDF
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Assuming primary treatment:

Total nitrogen removal
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N&P removal

Assuming primary treatment:
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Secondary clarifier

AnaeroTc Anoxjc Aeration tank
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Typical performance
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BOD Ammonia |TN TP
Standard <30
mg.L-"
Nitrification | <20 <1 mg.L"
mg.L"
Total <20 <1 mg.L' |<10 mg.L"!
nitrogen mg.L-"
system _
Total <20 <Img.L?' |<10mg.L' |<1 mg.L"!
nutrient mg.L1

—system







