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Abstract – The present study of this work is sewage waste 

water which collected from Indira Institute of Engineering 

and Technology, located at Chennai, India. The waste water 

was treated with three micro-algal strains like Chlorella, 

Scenedesmus, and Nostoc in waste stabilization pond. The 

Phyco-remediation method is alternative methodology for 

treating waste water at cheaper cost. In this research work, 

experimental result had shown that maximum reduction of 

BOD, COD, TDS, PO4, NH4+-N in Chlorella treatment. 

Nostoc gave lower reduction of Physico-Chemical Parameters 

compared to other two micro algal strains. After 24 days 

incubation period, micro - algae biomass harvested by using 

muslin cloth. Scenedesmus algae produced more biomass 

which can be used for manure production. This work 

suggested that algae thrive in nutrient-rich waters like 

municipal waste waters (sewage) at the same time purifying 

these wastes while producing a biomass suitable for bio-fuels 

and manure production.  
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I. INTRODUCTION 
 

Algae  (singular Algae)  is  a  term  that  encompasses  

many different  groups  of  living  organism. Algae  

capture  light  energy through  photosynthesis  and  

convert  inorganic  substances  into simple  sugar  using  

the  captured  energy.  Algae range from single – celled 

organism to multicellular organisms. 

Algae are made up of eukaryotic cells. These are cells 

with nuclei and organelles. All algae have plastids, the 

bodies with chlorophyll that carry out photosynthesis. But 

the various strains of algae have different combinations of 

chlorophyll molecules. Some have only Chlorophyll A, 

some A and B, while other strains, A and C. Algae 

biomass contains three main components: proteins, 

carbohydrates, and natural oil. While the percentages vary 

with the type of algae, there are algae types that are 

comprised of up to 40% of their overall mass by fatty 

acids. It is this fatty acid (oil) that can be extracted and 

converted into biodiesel [1].  

Presently the application of conventional wastewater 

treatment systems in countries with low GNP is limited 

because of high cost and technological complexity. 

Worldwide, there is a continuous interest in algae-based 

waste stabilization pond systems that are inexpensive and 

are known for their ability to achieve good removal of 

pathogens and organic pollutants. However, high algal 

concentrations of about 100 mg TSS/l may be occasionally 

reached in the effluent [5], causing severe clogging 

problems in advanced (drip) irrigation systems [8]. 

Municipalities  and  industries  the  world  over  are   

exploring  bioremediation  as  an  important  route  by  

which  to  treat waste water .  Bioremediation  uses  

naturally  occurring  microorganisms (microalgae)  to  

treat  wastewater  of  its  nutrients.  This method provides 

an economical and environmentally sustainable and 

effective treatment method. Algae based wastewater 

treatment system it is essential to consider both 

Wastewater treatment as well as algal cultivation. These 

parameters BOD reduction, TDS reduction, pH, Nitrogen 

removal rate and Phosphorus removal rate are commonly 

considered for wastewater treatment [7]. 

 Dry microalgae as soil additives improve plant nutrient, 

which in turn enhances all the physiological reactions that 

lead to a good growth. A quantity of 2 and 3 g dry algae 

per kg soil can improve soil fertility, plant nutrient 

required for obtaining good yields and leads to less 

environmental pollution[3]. The large amount of algal 

sludge represents a potential source of fuel and recovered 

N and P fertilizer [6]. 

 

II. MATERIAL AND METHODS 
  

The waste water samples were collected and analyzed 

within 2 days of sampling at Laboratory of Indira Institute 

of Engineering and Technology, Chennai. In this study 

used different strain of algae like Chlorella minutissima, 

Scenedesmus, BGA Nostoc was cultured at Microbial lab 

of Periyar Maniammai University, Thanjavur. Those 

micro algae grown on waste water in Waste stabilization 

pond under optimized condition. The growth of micro 

algae was measured by taking optical density of waste 

water at regular intervals. After 24
th

 day of incubation, 

different strain of micro algae was harvested by using 

Muslin cloth for 3-4 times.  

The harvested micro algae was centrifuged for 

separation and followed by process of manure production. 

The fresh and dry weight of micro algae biomass as shown 

in Table .1.The algal biomass chlorophyll was observed at 

6days interval as shown in Table.2. 

Table: 1 Fresh weight and Dry weight of algal Biomass 

after harvesting 

Characteristics Chlorella Scenedesmus Nostoc 

Fresh wt(g/lt) 1.32±0.01 1.52±0.02 0.75±0.03 

Dry wt(g/lt) 0.81±0.01 0.89±0.01 0.61±0.02 

 

Table 2: Total Chlorophyll (μg/ml) 

Micro-algae Initial 6
th

 12
th

 18
th

 24
th

 

Chlorella 5.26 7.51 11.2 10.3 7.4 

Scenedesmus 6.45 10.2 20.6 15.7 8.18 

Nostoc 2.08 2.63 4.82 3.31 2.56 
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III. RESULTS AND DISCUSSION 
 

The Physico –Chemical characteristics of sewage 

sample was listed in the Table.3 and Table.4.Before 

treatment with micro algal strain, pH was observed as 7.5 

(alkaline in nature). TDS was found that 1400 mg/lt. The 

Phosphorous was observed as 3.8mg/lt, 40ppm of NH4+-

N, 4 mg/lt of DO, 110 mg/lt of BOD and COD was 

observed as 160 mg/lt. After treated with micro algal 

strains, pH value raised from 7.5 to 8.1 in the sewage 

sample treated with Chlorella. pH has been raised from 7.5 

to 9.0 after treated with Scenedesmus. The maximum 

reduction of TDS observed in Chlorella which from 

1400mg/lt to 48 mg/lt. It was due to utilization of 

dissolved solids as food material from the sewage sample 

for the growth of micro algae. The reduction of TDS was 

found from 1400 to 94 mg/lt after sample treated with 

Scenedesmus. It was comparatively lower than chlorella 

treatment. The Phosphorous value was reduced from 

3.8mg/lt to 1.35 mg/lt after treated with Chlorella. It 

shows that maximum reduction of Phosphorous occur in 

Chlorella when compared to Scenedesmus and Nostoc.[4]  

Table: 3 Physico-Chemical Characteristics of waste water 

before Treatment 

Parameters 
Before 

Treatment 

Ph 7.5 

(TDS) (mg/lt) 1400 

Phosphorous (mg/lt) 3.8 

NH4+-N (mg/lt) 40 

Dissolved Oxygen (DO) (mg/lt) 4 

BOD (mg/lt) 110 

COD (mg/lt) 160 

 

Table: 4 Physico-Chemical Characteristics of waste 

water After Treatment 

Parameters 
After Treatment with  Algal strain 

Chlorella Scenedesmus Nostoc 

Ph 8.1 9.0 8.7 

(TDS) 

(mg/lt) 
48 94 127 

Phosphorous 

(mg/lt) 
1.35 2.5 3.1 

NH4+-N 

(mg/lt) 
7 21 29 

Dissolved 

Oxygen 

(DO) (mg/lt) 

9 10 7 

BOD (mg/lt) 25 57 82 

COD (mg/lt) 38 74 116 

 

Algae prefer to assimilate and energetically less 

expensive than uptake of nitrate. In the Present study, 

Chlorella was observed to remove BOD from 110-25 

mg/lt. For Scenedesmus, BOD was reduced from 110-

57mg/lt. Chlorella was found to be reduced from 160-38 

mg/lt and for Nostoc COD value reduced from 160-

116mg/lt which was comparatively lower than Chlorella 

and Scenedesmus. 

The advantages of eliminating ammonium from 

wastewater using microalgae: 1. it does not generate 

secondary pollution by generation of NH3 and 2.The 

micro algal biomass can be harvested and used as a slow-

release fertilizer or soil conditioner [2]. In order to give the 

phosphate industry and agriculture a sustainable future, it 

has been advocated that phosphate should be recycled. 

Here, nearly 75 to 90 % PO3-4P removal was achieved in 

sewage wastewater while doing Phyco-remediation with 

these microalgae. [9] Reported that increasing the light 

intensity can lead to a higher micro-algal activity and an 

increased removal of nutrients from wastewater. 

In this study, the resulted dry algal Biomass harvested 

after incubation of 24days in the sewage sample. The dry 

weight of chlorella was observed as 0.81 g/lt, 

Scenedesmus biomass dry weight was0.89 g/lt and Nostoc 

was found that 0.61 g/lt. This work suggested that algae 

thrive in nutrient-rich waters like municipal waste waters 

(sewage), animal wastes and some industrial effluents, at 

the same time purifying these wastes while producing a 

biomass suitable for bio-fuels production.  

 

IV. CONCLUSION 
  

The Physico-Chemical parameters as estimated pH, 

BOD, COD, Nitrate, Phosphorous, and TDS seem to be 

reduced at 24 days of incubation of micro-algal strains in 

waste water. There are three micro-algal strains like 

Chlorella, Scenedesmus, Nostoc used in waste 

stabilization pond treatment process. The results shown 

significant reduction of parameters by Chlorella compared 

to Scenedesmus, Nostoc. Micro-algal biomass used for 

fertilizer production and also act as soil conditioner. 

Phyco-remediation is effective and economic biological 

treatment of polluted waters. 
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