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Handout prepared by Dr. Hsing-Lung Lien

Chapter 2 Environmental Microbiology (Introduction)

Topics:

2-1 Metabolic classification of microorganisms (MO)

2-2 Biological Kinetics/ Enzyme kinetics

2-3 BOD

2-4 Application of microorganisms in wastewater treatment processes.

After this lecture, you are expected to explain:

1. What are the energy, carbon, and electron donor sources for different types of MO?

2. What's the difference between aerobic and anaerobic bacteria?

3. What's the difference between Michaelis-Menten Equation and Monod Equation?
And to know:

4. How to derive the Michaelis-Menten Equation?

5. How to derive the BOD equation based on mass balance?

6. Name typical MO related to wastewater treatment processes.

2-1 Metabolic classification of microorganisms ( — )
Phototrophs—photoautotrophs/photoheterotrophs Aerobic( )
( ) ( ) ( ) Anaerobic( )
Facultative( , )
Chemotrophs—chemoautotrophs/heterotrophs
( ) ( ) )
e Criteria of classification:
Energy source, carbon source, electron donor( ), electron acceptor(
)
v Phototrophs: Light as energy source ( )

1. Photoautotrophs: CO, as carbon source and H,0, H; or H,S as e” donor

( )




2. Photoheterotrophs: Organics as carbon source and electron donor (

)

Photoautotrophs  Algae, cyanobacteria, photosynthetic bacteria (
phototrophic bacteria) (Anoxygenic photosynthesis):

light

12H,S+6CO, — C,H,,0,+6H,0+12S°

photoautotrophs

Photoautotrophs: Purple sulfur bacteria, green bacteria
Photoheterotrophs  purple non-sulfur bacteria.

v' Chemotrophs: chemicals both organic and inorganic as energy source (

)
1. Chemoautotrophs: CO, as carbon source and Inorganics as energy
source ( )
2. Heterotrophs: Organics as both carbon and energy source (
)
(Bacteria) (Fungi) (Protozoa)
Chemoautotrophs
= Nitrifying bacteria:
NH,*+O, Nitrosomonos | NO,+0, Nitrobacter > NOs
Energy Energy

e Sulfur-oxidizing bacteria (pH<2, acidphilic bacteria )

Utilize H,S, S°, or S,03% as energy source

H 2S+ 202 Thiobacillus thiooxidans N H 2$4 + Energy

Crown corrosion in sewers ( )
e Iron bacteria—> filamentous bacteria ( )
Fe?* as energy source +O,~> Fe®" + energy ( )

e Hydrogen bacteria: H, as energy source, CO; as carbon source.
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Phototrophs Chemotrophs
Photoautotrophs | Photoheterotrophs | chemoautotrophs heterotrophs
Energy Light Light Inorganics Organics
source
Carbon CO; Organics CO; Organics
source
Oxygen Anaerobic Facultative Aerobic Aerobic/anaerobic
demand (mostly)
Electron H-0, Ha, H,S Organics Inorganics Organics
donor
Aerobic vs Anaerobic
aerobic =2
anaerobic >
Energy
Efficiency

e Aerobic reaction:
Organics + O,~> CO;, + H,0 + energy

e Anaerobic reaction:
Organics + NO3 > CO; + N, + energy (facultative)
Organics + SO, CO2 + H.,S + energy (strict anaerobic)

Organics—> Organic acids + CO,+ H,O +energy (strict anaerobic)

Organics—> CH,4 + CO, + energy (strict anaerobic)
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