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Abstract : 

In this research, we investigate the waste water treatment by using algae. As from our 

investigation, we know that the world is facing problems with a wide variety of pollutants 
and contaminates from various development activities. The population explosion in the 

world has resulted in an increase in the area of polluted water. The concern on the quantity 

and quality of waste generated and discharged into natural water bodies has recently 

indicated the need for different strategies address water quality challenges in the regions. 

So for that we have design a system is to grow freshwater algae in municipal waste water. 

In this the flexible plastic tubes that float in sea water and process of growing, the algae 
treat waste water and address environmental problems by consuming nutrients from 

wastewater and carbon dioxide. The nutrients, if left unconsumed, would otherwise be 

released into the costal waters contributing to undesired algae blooms. Depending upon 

the amount of sunlight, nutrients, water temperature and a few other environmental 

conditions algae can double their numbers every day and be ready to treat waste water in 
just three to five days. 
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INTRODUCTION 

The system is designed to grow freshwater algae in municipal waste water using photo 

bioreactors, which are flexible plastic tubes that float in water. In the process of growing, 

the algae treat waste water and address environmental problems by consuming nutrients 

from waste water and carbon dioxide. The nutrients, if left unconsumed would otherwise 

be released into the coastal waters contributing to undesired algae blooms. Just like shrubs 

and trees, algae have an appetite for the greenhouse gas, carbon dioxide. 

 Depending on the amount of sunlight, nutrients, water temp. And a few other 

environmental conditions. Algae can double their numbers everyday and be ready to 
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harvest in just three to five days. Some of algae make oil, which can be converted into 

environmentally friendly and sustainable bio fuels. In addition, the remaining of the algae 

can be produced other products such as fertilizer, natural gas and animal feed. 

 

OBJECTIVES 

Now days to increasing population also increase the waste water production from houses, 

industries and through various needs of people. Today it is very necessary to treat the 

waste water before its disposal. Waste water contain various types of harmful and health 

problem causing matter. Also it is very necessary to ensure that the treatment process 

should not cause unusual cost. 

 Many waste water treatment processes generate large amount of sludge that must 

be sent off for disposal. 

 Handling and disposal of this sludge is typically the largest single cost component in 

the operation of a waste water treatment plant. 

 High energy requirement will make many wastewater treatment methods 

unsuitable for low per capita energy consumption of countries. High operation and 

maintenance requirements, including production of large volumes of sludge (solid waste 

material) make them economically unavailable for many regions. 

 A treatment process that may be effective in treating waste water during one time of 

the year may not be as effective at treating wastewater during another time of year. 

 Because of this reasons we choose this project for better economy, sustainability 

and energy efficiency so that water can be treated with the help of such natural plant. 

CONSTRUCTION 

The system consists of large glass tank assuming as sea or water tank or river or pond or 

nallah. The system consists of large flexible glass tube called photo bioreactors which float 

on water. The tube made up of flexible clear plastic; contain algae growing in waste water. 

The 9 flexible plastic tubes are filled with algae and wastewater which circulates through 

the system. 

 In this system an inlet tank is provided which is in the form of plastic tank, this tank 

sufficiently contains the waste water as we need to treat. The tank has capacity of 5 liters 

also there is valve provided at the outlet of the tank for better control of flow. For inlet tank 

plastic transparent material is used for better appearance. This tank is cylindrical shape 

and proper mouth is provided for addition of wastewater to the inlet. 
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 Inlet tank is further connected to the glass tank with the help of plastic pipes; glass 

tubes are provided which act as photo bioreactors are attached to the tank. The main 

purpose of providing transparent glass tube is to transmit the sunrays for the growth of 

algae. The length of glass tube which are provided in this system is 85cm long and diameter 

of tube is 18cm. the U-tube are provided for spiral movement at the bent. The no of tubes 

provided in this system are 09 no and 10 no of U-bent are also provided. 

 Borosil glass pipe are used to make the flow arrangement, at the turning point of the 

pipes there is U-tube is provided. This arrangement is placed in the glass tank having a size 

92×46×30cm, the tank is sufficiently joint with the silicon to avoid the leakage as the glass 

tubes are heavy there are three intermediate support provided this glass tank have 

capacity of 127 liters. 

 As soon as the water get passed through the photo bioreactors water get collected in 

recirculation tank as the contact period was not sufficient for proper treatment of waste 

water it needed to be recirculated. 

ALGAE 

 The word algae represent a large group of different organisms from different 

phylogenetic groups, representing many taxonomic divisions. In general algae can be 

referred to as plant-like organisms that are usually photosynthetic and aquatic, but do not 

have true roots, stems, leaves, vascular tissue and have simple reproductive structures. 

They are distributed worldwide in the sea, in freshwater and in wastewater. Most are 

microscopic, but some quite large, e.g. some marine seaweeds that can exceed 50 m in 

length. 

PREPARATION OF ALGAE 

 Concentration of cells in phytoplankton cultures are generally higher than those 

found in nature. Algal cultures must therefore be enriched with nutrients to make up for 

the deficiencies in the water. 

 A generalized set of conditions for culturing micro algae( modified from anonymous, 

1991) 

Parameters Range Optimum 

 
Temperature ( ˚ C) 

 
16-27 

 
18-24 

 

Salinity 

 

12-40 

 

20-24 
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Light intensity 

 
1,000-10,000 

 
2,500-5,000 

 
Photoperiod( light: dark, 

hours) 

 
16:8(min) 

 
24:0 (max) 

 
pH 

 
7-9 

 
8.2-8.7 

 

ANALYSIS OF SEWAGE 

 Sewage contain organic and inorganic matter which may be dissolved suspension 

and colloidal states. It also contain various type of bacteria, virus, fungi etc. 

 The analysis of sewage is carried out with the following objectives: 

• To determine the physical, chemical and biological characteristics in order to know 

the type and degree of treatment required. 

• To obtain such information and results are is necessary for the operation and 

maintenance of the sewage treatment work. 

• To ascertain various substances present in the sewage. 

 

Characteristics of Sewage:  

1) Physical characteristics:- 

• Colour 

• Odour 

• Temperature 

• Turbidity 

• Solids 

 

2) Chemical characteristics 

• pH 

• Alkalinity 

• Dissolved oxygen(DO) 

• BOD 

• COD 

• Chlorides 
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3) Biological Characteristics 

• Bacteria 

• Algae 

• Fungi 

• Protoza 

 

TESTING OF SEWAGE 

 This chapter presents the results of research tasks performed according to the base 

line conditions and experiment design. All the tests conducted were in accordance with the 

methods described in below to determine purified water. 

• Testing 

1. BOD 

2. COD 

3. pH 

4. Total solids 

5. Dissolved oxygen 

6. Turbidity 

 

RESULT 

After 72 hrs….. 

Characteristics Untreated Treated 

PH 4.7 8.3 

Nitrate 4.4 2.4 

BOD 146 20 

Sulphate 40 25 

COD 206 42 

Total solids 630 216 
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CONCLUSION 

• Depending on the amount of sunlight, nutrients, water temperature and a few other 

environmental conditions. 

• Algae can double their numbers every day by absorbing more amounts of nutrients, 

metals. 

• Makes water clean in just three to five days. 

• Then algae can be converted into environmentally friendly and sustainable biofuels, 

can be used to produce other products such as fertilizer, natural gas and animal 

feed. 
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