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ABSTRACT 

 

Effluent treatment can be carried out by various biological, physical and chemical methods. Physical 
treatment techniques are used for removal of coarser materials from the water followed by biological and 

chemical treatments. Removal of many organic matters is generally carried out by biological methods. 

Biological treatment can be either attached growth or suspended growth. The selection of biological 

treatment depends on quality of effluent and the percentage removal required. Biological treatments are 
also used for selective removal of many heavy metals, phosphorous and other pollutants. The current 

review summarizes the research and advancements in biological treatments.  
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INTRODUCTION 

 The removal of organic matter from 

wastewater can be carried out by using 

various primary, secondary and tertiary 

treatment methods. In primary treatment, 

physical methods such as screening, 

sedimentation are used for removal of 

coarser and settleable pollutants. In 

secondary treatments attached growth 

processes such as biotowers and trickling 

filters or suspended growth processes such 

as activated sludge process are used. 

Tertiary treatment generally contains 

advanced methods such as membrane 

separation, adsorption, and ultra filtrations. 

Other important pollutant in many industries 

is heavy metal. Various investigators have 

successfully used activated sludge process 

and trickling filters for removal of organic 

matter and heavy metals. 
[1-4]

 

 The application of adsorption for 

removal of organic matter and heavy metals 

on low cost adsorbents is also widely 

studied area of research. 
[5-7]

 The percentage 

removal for organic matter is reported to be 

more than 90 percent by using various 

adsorbents. 
[8-11]

 The heavy metal removal 

was also observed to be more than 95 

percent in some investigations. 
[12-14]

 The 

biological methods are widely accepted 

because of applicability, simplicity and 

performance. The present review 

summarizes the advancements and research 

in the wastewater treatment by biological 

methods. 

 

RESEARCH ON ADVANCED 

BIOLOGICAL TREATMENT: Manfe 

et.al investigated biological removal of Cr 

(VI) from contaminated wastewater using 
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biosorbent prunus amygdalus (almond) nut 

shell carbon. 
[15]

 They studied uptake 

capacity of biosorbent as a function of 

contact time, pH, adsorbate concentration 

and adsorbent dose. They observed the 

equilibrium contact time to be 6 hr. The 

optimum pH value was obtained to be 6. 

Laboratory experiments of biological 

oxidation of the process water after the 

dephenolation stage were carried out by 

Kamenev et.al. 
[16]

 According to the studies, 

shale phenols were generally quite easily 

degradable when the need for phosphorus is 

covered by added reagents. It was also 

observed that aerobic bio-oxidation with 

ozonation in re-circulation system, enabled 

to increase the efficiency of purification at 

relatively low ozone dosages. 

 Hassani et.al carried out 

investigation on treatment of Waste Water 

Containing Ethylene Glycol (EG) using 

Ozonation. 
[17]

 Ethylene glycol is usually 

used in synthetic fibers, films, antifreeze, 

resins, explosives, fibers, paper, leather, 

protective coatings, printing inks and textile. 

They achieved EG removal 93.31, 89.96, 

and 85.01 %, at concentrations of 10, 20 and 

50 mg/L after 180 minutes respectively. 

Advanced oxidation methods were used for 

removal of dyes by Kosogina et.al. 
[18]

 

Borkar et.al. investigated moving bed 

biofilm reactor (MMBR) for wastewater 

treatment. 
[19]

 According to them, the 

benefits of both the activated sludge process 

and conventional fixed film systems without 

their disadvantages can be obtained in 

MMBR. In this system, biomass grows on 

plastic supports that move in the biological 

reactor via agitation generated by aeration 

systems (aerobic reactors) or by mechanical 

systems (in anoxic or anaerobic reactors). 

 Jogdand et.al, studied remediation of 

textile industry waste water using 

immobilized aspergillus terreus. 
[20]

 They 

monitored the pollution in terms of 

Biological oxygen demand (BOD) and 

Chemical oxygen demand (COD).They used 

the strain Aspergillus terreus for its 

efficiency to decolorize and decrease BOD 

and COD values of the effluent. Zhu et.al, 

investigated the effect of limited aeration on 

swine manure phosphorus removal. 
[21]

 On 

laboratory scale they investigated two low 

level aeration schemes (intermittent vs. 

continuous). They observed 80% reduction 

in soluble P when the manure pH was 

increased to 8. They observed drastic 

increase in pH for both aeration schemes 

within the first day of test, resulting in a 

76% reduction in soluble P concentration in 

the liquid.  

 Torobi et.al carried out investigation 

on removal of ammonium (NH4) and 

organic matter (COD) in landfill leachate. 
[22]

 They observed that reduction of 

ammonium started happening after 24 hours 

up to 96 hours. After this the reduction did 

not happen. They also observed that the 

concentration of ammonium in the 

processed leachate after 96 hours was 

5.5mg/L. The percentage of ammonium 

reduction reached 98.36 percent in this 

period. Chen et.al, investigated occurrence 

and treatment of wastewater-derived organic 

nitrogen. 
[23]

 They observed 52% DON in 

total dissolved nitrogen (TDN) in tertiary 

treated effluents. They also observed that 

lime softening (with pH 11.3-11.5) removed 

<25% of DON and DOC without selectivity. 

According to these studies, in-situ biological 

treatment using soil systems or rivers does 

seem to remove part of the DON. 

Vijayabhanu and Radha carried out survey 

on anaerobic wastewater treatment plant 

based on effluent COD. 
[24]

 Their paper 

revealed most of the techniques in the field 

of anaerobic wastewater treatment plant 

(WWTP) for the Prediction of COD. 

 Pramanik et.al studied biological 

aerated filters (BAFs) as an emerging 

wastewater treatment technology designed 

for a wide range of municipal and industrial 
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applications. 
[25]

 In their review, they 

presented the influence C/N ratio, 

nitrification and denitrification principle, 

effect of pH, DO and alkalinity on the 

nitrification and denitrification systems, 

organic and hydraulic loading of BAF 

reactor, etc. The study indicated that, under 

the optimal conditions, significant amount of 

COD, ammonia-nitrogen and total nitrogen 

were removed. A review on sewage water 

treatment was carried out by Topare et.al. 
[26]

 According to them, effective wastewater 

collection and treatment are of great 

importance from the standpoint of both; 

environmental and public health. In their 

paper they discussed sewage/Wastewater 

treatment techniques, factors affecting 

selection and design Sewage/Wastewater 

systems.  

 Sandhu and Pandey studied energy 

saving possibilities in wastewater treatment 

plant. 
[27]

 They highlighted that, in a 

conventional waste water treatment plant, 

working on conventional activated sludge 

process, a portion of energy is spent in 

operation of the primary clarifiers. 

According to them, if the extended Aeration 

process is followed, the energy spent in the 

operation of primary clarifiers will not be 

required.  

 Yasar et.al, investigated color and 

COD removal of raw and an aerobically 

biotreated combined industrial waste water. 
[28]

 They used ozone for the purpose. 

According to these investigations, ozonation 

resulted in 81% color and 75% COD 

removal (100 mg O3/80 mg COD) while for 

raw wastewater 25 min ozonation furnished 

51% color and 67% COD removal (250 mg 

O3/345 mg CO D).At optimized conditions, 

they were able to remove 100 percent colour 

and 96 percentage COD from the 

wastewater. Chaudhary et.al, reviewed 

application of biofilter in wastewater 

treatment. 
[29]

 According to them biofilter is 

one of the most promising alternative for 

removal of organic matter from water. 

According to them, the crucial point for the 

successful operation of a biofilter is to 

control and maintain a healthy biomass on 

the surface of the filter. Attachment, growth 

and decay of microorganisms are three 

important steps in this process. The 

emphasized the importance of incorporating 

the biofilter parameters estimated for 

different operating conditions. 

 

CONCLUSION 

 Water pollution affects ecology and 

environment. It can also cause severe health 

problems. There is need to aware the people 

about the water pollution. Biological 

treatments are very effective in removing 

various pollutants from wastewater. The 

biological processes can be combined with 

techniques like membrane filtration for 

increasing the removal efficiency of the 

treatment process. Aerobic or anaerobic 

treatments are very effective alternate for 

wastewater and sewage treatment. 

Anaerobic method can also synthesize fuel 

as a byproduct. Selection of appropriate 

method depends on the composition and 

quantity of the waste water. 
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