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(Fermentation with immobilized cells)
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MRS 248 (Cell recycle systems )
SR W 2% (Fixed bed reactors )
AR [ V.25 (Fluidized bed reactors )
2R U 2245 (Flocculated cell systems )
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Cell recycle system
Fresh feed

EE— R ————

Biomass Effluent
- separation
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Fixed bed reactors

 In fixed bed fermenters, the cells are immobilized by absorption on or
entrapment in solid, non-moving solid surfaces.
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Fluidised bed reactors

wastewater treatment
animal cell culture

Small
moving
particles
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Comparing fluidised bed and
fixed reactors

*® Fluidised bed reactors are considerably more efficient than fixed
bed reactors for the following reasons:

1) A high concentration of cells can be immobilized in the reactor due
to the larger surface area for cell immobilization is available

2) Mass transfer rates are higher due to the larger surface area and the
higher levels of mixing in the reactor.

3) Fluidised bed reactors do not clog as easily as fixed bed reactors.
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Comparing fluidised bed and
fixed reactors

» Fluidised bed reactors are however more difficult to design than
fixed bed reactors.

» Design considerations include:
e Setting the flow rate to achieve fluidisation

e Ensuring that bubble size remains small during the
fermentation.

e Prevention of the cells from falling or "sloughing" off
the particles.

e Minimising particle damage.
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Flocculated cell reactors

—

anaerobic waste treatment

Cells form flocs which
gently fall and rise with

gases they produce
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