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Abstract— Microbial fuel cells (MFCs) are emerging as 

promising technology for the treatment of wastewaters. The 

potential energy conversion efficiencies are examined. The 

rates of energy recovery (W/m3 reactor) are reviewed and 

evaluated. Some recent data relating to potato-processing 

wastewaters and a hospital wastewater effluent are reported. 

Finally, a set of process configurations in which MFCs 

could be useful to treat wastewaters is schematized. Overall, 

the MFC technology still faces major challenges, 

particularly in terms of chemical oxygen demand (COD) 

removal efficiency. 
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I. INTRODUCTION 

A. Aerobic waste water treatment 

ADI Systems has aerobic treatment technologies that act 

asstand-alone systems for treating the raw wastewater 

orprovide aerobic polishing of anaerobically pretreated 

wastewater for further removal of biochemical oxygen 

demand (BOD), suspended solids (TSS), nitrogen, and 

phosphorus. 

B. Anaerobic Waste water treatment.- 

The methanogenic archaea populations play an 

indispensable role in anaerobic wastewater treatments. 

Anaerobic digestion is used as part of the process to treat 

biodegradable waste and sewage sludge. The process 

produces a biogas, consisting of methane, carbon dioxide 

and traces of other 'contaminant' gases. 

C. Biochemical Environment- 

 Aerobic Conditions:-Oxygen is used as electron 

acceptor. 

 Anoxic Conditions: Nitrate is the electron Acceptor. 

 Anaerobic Conditions: absence of oxygen and nitrate 

and organic compounds are converted to biomass, CO2, 

CH4 and H2S. 

Organic matter + H2O CH4 + CO2 + NH3 + H2S+ new 

cell. 

D. Possible disadvantages of anaerobic Treatment. 

 Long startup 

 Alkalinity should be sufficient 

 Under mesophilic conditions, optimum temperature is 

35 ºC. 

 Nutrification not possible. 

 Low kinetic rates at low temperature If COD < 1000 

mg/L anaerobic treatment is not practical economically 

 Effluent from anaerobic treatment is generally not 

acceptable for direct discharge and aerobic polishing 

step is needed. 

E. Anaerobic Reactor Configurations 

1) Anaerobic Contact Stabilization: 

CSTR with cell recyle under anaerobic conditions. 

Well-mixed reactor suspended growth before 

settling tank a gas separator is used to make settling easier 

Advantages Simple and inexpensive Disadvantages: 

System is not stable for shock loading and toxic 

compounds settling is problem. 

F. Attached growth system- 

In this type of reactor, waste enters in the bottom and flows 

through the rocks or plastic media used for biomass 

immobilization. 

 Recirculation is used to dilute any toxic compound in 

the influent. 

 The main limitations of reactor : Accumulation of solids 

in the packing material (plugging). So, wastes 

containing high amount of suspended solids are not 

suitable for A.F 

 channeling cost of packing materials. 

G. Upflow Anaerobic Sludge Blanket Reactor (UASB)- 

This type of reactor was developed to avoid the main 

problems of the anaerobic filter. 

Flow is in upward direction. 

Biomass settles in the bottom usually in the forms of 

granule. 

This type of reactor was developed to avoid the main 

problems of the anaerobic filter. 

Flow is in upward direction. 

Biomass settles in the bottom usually in the forms of 

granule. 

1) Advantages: 

 High biomass concentrations. Hence high organic 

loading rates can be applied. 

 So excellent COD removals due to high biomass 

concentrations. 

 Compared to Anaerobic filter, wastewaters with higher 

suspended solid concentrations can be applied. 

2) Disadvantages: 

 Sludge granulation is complex and not fully understood 

process 

 High biomass concentrations. Hence high organic 

loading rates can be applied. 

 So excellent COD removals due to high biomass 

concentrations. 

 Compared to Anaerobic filter, wastewaters with higher 

suspended solid concentrations can be applied. 

3) Disadvantages: 

 Sludge granulation is complex and not fully understood 

process. 

II. AEROBIC TREATMENT SYSTEMS 

Activated sludge Process (CSTR with/wo cell 

recycle). 

 Contact Stabilization 

 Oxidation Ditch 

 Sequencing batch reactor (SBR) 

 Extended Aeration 
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 Step feed. 

A. Domestic West water characteristics – 

The man reason for designing of sewage treatment plant or 

building sewer in the cities is domestic waste water. 

The waste water characteristic is divided into two part. 

1) Physical characteristic 

2) Chemical or industrial characteristic 

1) Physical Characteristics: 

Physically waste water can be judge in these three distinct 

standards (color, temperature and weight) The color waste 

water which has been produced early is grey, however as 

time goes by it changes to black the reason why is 

suspended solid which cannot dissolve or settled in the 

waste water. In addition, the solids increase the weight of 

the wastewater which has been measured 1,000,000 grams 

in one cubic meter in the waste. 

2) Chemical Characteristics: 

During the chemical waste water characteristic is more 

complicated than explaining the attributes of the physical. 

There are a lot of different chemical element in waste water 

which makes the exact chemical measurement impossible. 

However the experts in the field divided the wastewater 

chemicals into generals groups of compound for making the 

measurements easier; for example polyphosphates, 

orthophosphates and organic phosphate are all being 

considered under a major group called “Total Phosphorus 

(as P). Mono-hydrogen phosphate (HPO4 2-)is usually 

determined to be phosphorus in waste water. Its existence in 

order to prevent the reduction of eutrophication and this 

process put to use through chemical precipitation, using the 

three compound method given below: 

Using Feric Chioride: 

Fecl3 + (HPO4)2-= FePO4 + H+ +3CL- 

Using Alum: 

Al2(SO4)3 + 2(HPO4)2- = 2ALPO4 + 2H++ 3(SO4)2- 

Using Lime: 

5Ca(OH)2 + 3(HPO4) 2-=Ca5(PO4)3OH + 3H2O +6(0H)- 

The ph value of domestic waste water is estimated between 

6.5 to 8.5. 

III. STAGES OF TREATMENT 

The different stages used in the 

process of treatment are: 

1) Preliminary 

2) Secondary 

3) Advanced wastewater (tertiary). 

A. Chemical Unit Process: 

It is playing a vital role in advanced cleansing reaction in 

waste water components such processes are used while. The 

physical & biological process acting simultaneously. 

There different chemical process acting such as 

precipitation, coagulation, neutralization, oxidation, 

reduction and ion-exchange that may be added during the 

procedure of purification. 

B. Physical Unite Process: 

There are some treatment method which cleanses the waste 

water by using the physical forces such as flocculation, 

floatation, mixing, filtration, screening, and gas transfer. 

C. Boyological Unit Process: 

IN These process the beak down of grease / oil, suspended 

solid, organic matter, nitrogen and phosphorus by bacteria 

which grow naturally in the biological reactor. The bacteria 

consumes the carbon based material in the sewers, also the 

primary goal of this treatment is to reduce biological 

element in wastewater. 
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