Assignment 2   BioE 202 Due Thu September 9
1. A hydrid UASB-anaerobic filter with an effective volume of 2m3 is employed to treat food processing wastewater. The COD loading rate is 30 kg/m3-day. If the COD removal efficiency is 90%, of which 15% goes to biomass synthesis, calculate the following:
(a) The maximum methane yield
(b)  Biogas generation rate in m3/day (biogas composition is 70% CH4, 29% CO2 and 1% H2S)
(b) Total energy that could be generated from biogas in kWh
(c) Biomass yield in kg VSS/kg CODremoved
(d) If the effective HRT of the reactor is maintained at 1 day, how much  COD loading could be applied in order to achieved the same COD removal efficiency?
(e) How much biogas will be generated if the wastewater contains 1,000  mg SO4-S/L?
2. Estimate the oxygen requirements and biomass production per day for a 50 ML/d wastewater treatment plant with a BOD of 200 mg/L.  State your assumptions.
3. Provide an example where the relative proportion or absolute population numbers of three interdependent species are affected if one of these is affected by an external factor.  An example is humans hunting down sea otters, affecting both urchins (without predators too many) and kelp damaged by too many urchins..
4. a)   What are the main differences between algae, fungi and bacteria from an industrial viewpoint?

b) Why do activated sludge systems contain the microorganisms typically found?

c) Describe and compare the nutritional requirements of autotrophic and heterotrophic organisms

d) Are protozoa in activated sludge desirable?  Why?

e) Name 3 diseases caused by members of  three different kingdoms s of organisms in water.

f) Why are fungi a better source of protein than bacteria?

g) Explain with diagrams or calculations why a substance such as phenol is biodegradable, but will inhibit biodegradation if the concentration exceeds certain limits.

h) Name two relative advantages of each over the other: 

aerobic and anaerobic digestion of excess biomass at wastewater treatment plants.

i) 100 bacterial cells were observed to have developed from a single one within 2h.  

How many would you expect after another hour under the same unlimited availability of nutrients?

