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BIOEILM

= Disadvantages:
= |nfections: dental, implant
= Fouling: pipe, pump, heat exchanger

= Advantages:
= \/alue-added products: erganic acid, ethanol
n \Waste water treatment
= Bieremediation: metal recevery, hIocenversion




» van der Waals forces
» Hydrophobicity
* EPS Production

» Nutrients availability
 Nutrients diffusion
e Temp & pH

BIOFILM
FORMATION

* Shear forces
e Internal cohesion
 Lacking of nutrient

EPS: Extracellular Polymeric Substance




ADVANTAGES OF BIOEILM
REACTOR

Higher biomass density in reactor
ncreasing preduction rates
Reuse ofi cell without cell recycle

No need of re-inoculation; In repeated-hatch
fermentation

Prevent “wash out”wWhen using continuous
process at high dilutien rate

High operation stability’ (nere resistance io
extreme conditions)




TYPES OF BIOFILM REACTOR

[BIOFILI\/I REACTOR]

| Fixed-bed | [Expandled-bed}

Submerged-bed Fluidized-bed

Trickling filters Moving bed

Rotating disc Air-lift

Membrane biofilm Circulating bed




BIOMASS SUPPORT PARTICLES

= Favor microbial adhesion
= Surface charge
= Hydrophobicity.
= Roughness
= Poresity
= Specific area (area per volume)

= [High mechanical resistance
= Great avallanility
= Cost effectiveness




PLASTIC COMPOSITE SUPPORT
(PCS)

0.3-10cm

= PDeveloped at lowa State University.
(U.S. Patent Number: 5,535,893)

= EXtrusion of
= Polypropylene (S0%wi/w): Matiix

= Agricultural products: Provide essential nutrents
= Soey bean hull 35% (W)
B Yeast extract 9%0
= Sey hean flour 5%
= Dred hoevine albumin: 5%
= \Vineral salts trace amount




APPLICATIONS OF
BIOFILM REACTOR

[Value-added products]

Organic acid

Alcohol

Enzyme

Antimicrobial agent

» Acetic acid

-
e Ethanol

e Cellulase
« Amylase

5

.
*Penicillin

*Cephalosporin
* Nisin
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Repeated Batch Eermentation
PV S. cerevisiae




Repeated Batch Fermentation
by S. cerevisiae

—N-free
medium Ammonium sulfate medium
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Agitator

shaft
PCS
N ——
e ——

SIDE VIEW TOP VIEW







ENZYME PRODUCTION

from: Trichoderma viride

(Webb et al., 1986)
= Spouted-bed reactor
= 1.5 times higher than suspended cell

fromi recombinant E. coli

(Oriel;, 1988)
= Submerged-hed biofilm with silicone polymer heads
= 5 times higher than suspended cell

fliem Phanerechaete chrysespoernum
(Gevender et al., 2008)

= Viembramne biefilnm reactor

= 7 times; higher than suspended cell




SUMMARY

Biofilm reactor }
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Increase production rate

High biomass density
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Cost effectiveness No requirement for cell
y / \recycle and re-inoculation )
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THANK YOU




