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ABSTRACT 
The inorganic molecules namely carbon dioxide and water using energy from solar radiation 
undergo a photo chemical reaction to produce a complex organic compounds in the form of 
Green Algae which is a simple autotrophic organism. By this method the atmospheric carbon 
dioxide is reduced (carbon sequestration) and also the waste water is treated. This organism 
contains large amount of triacylglycerol which can be converted by Trans esterification in to 
biodiesel. The residue which results after the above said process is utilized to produce ethanol, 
value added chemicals and animal feed stock. This research work was carried out with the 
financial help of Department of Science and Technology, New Delhi, India. In this work bio-
products of commercial and social importance are to be attempted to be extracted. The algae 
biomass from the ponds surrounding the Coimbatore city was collected separated and cultivated 
in the laboratory by utilizing the hostel waste water medium. After initial growth period, 
calculated biomass were separated and grown in small photo bioreactors with sufficient lighting 
arrangement. Subsequently this was used for the growth study to find out its feasibility for large 
scale cultivation. The important factor in the analysis of the biomass is to relate the growth in 
terms of measurable parameters. Spectroscopic method of analysis was used in determining the 
biomass growth. The spectroscopic analysis has been substantiated by dry weight measurements. 
The proposed spectroscopic analysis has been found to be simple and successful in determining 
the algae growth. This methodology can well be extended to determine the algae biomass in 
large scale commercial applications especially for algae grown in wastewater and effluent 
medium. This study will discuss a rate limiting step of the growth of Botryococcus braunii, 
Chlorella species, Chlorella vulgaris under its optimum growth conditions identified in the lab 
and the use of kinetic data for large scale cultivation system design and operation. 
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INTRODUCTION 

Algae biomass growth is proved to be an 
effective method of reducing Carbon dioxide 
level in the atmosphere. Many useful products 
such as fuel oil, fertilizers, protein and other 
substances are also obtained from algae. The 
advantage is that it does not compete with 
conventional crops and agricultural crops. The 
growth of algae can well be achieved in any 
wastewater and reject streams. This medium 
should contain nutrients and other compounds 
require for the growth of algae. The growth of 
algae is done in a suitable photo-bioreactor. 
Kinetic study of the algae biomass is an 
important parameter for determining its 

suitability for commercial or large scale mass 
production for the extraction of oil1,2 and other 
useful compounds. The growth kinetics of the 
algae was studied by the use of spectroscopic 
analysis. This growth study was conducted 
without the addition of required nutrients 
because these waste waters contain the nutrient 
available in the growth medium. The focus of 
the research is to determine the capability of 
the algae to uptake the nutrients available in 
growth medium at Kumaraguru College hostel 
grey wastewaters. 
Bio-green algae are marine, freshwater and 
waste water plants that have higher 
photosynthetic efficiencies and are more 
efficient in capturing carbon. The use of algae 
to  capture  carbon  dioxide a method for green  *Author for correspondence 
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house gas mitigation has been discussed by 
Mike Packer.3 Algae biomass in aquatic 
environment has been influenced by the 
abnormal appearance of unpleasant water-
bloom or eutrophication problems this will 
cause odors. So physical and chemical 
methods were employed to remove algae from 
water and transform it to become algae sludge 
and disposed as municipal waste. However, 
algae and other biomass have become focal 
points as alternative energy resources 4, 5, since 
they are renewable by fixation of CO2 through 
photosynthesis from the atmosphere. By the 
application of a thermochemical lique:faction6 
process to convert the biomass of algae into oil 
in the presence of water at high temperature 
(about 300–340 °C) and high pressure (20 M 
Pa), with or without an alkali catalyst. The 
energy balance and CO2 mitigating effect of a 
liquid fuel production process from microalgae 
using thermo chemical liquefaction were 
studied. Microalgae have been grown in mass 
culture mainly for food production and waste 
treatment.7,8 Initial efforts at mass culture of 
microalgae were only directed towards food 
production. However, the most promising early 
results of mass algae culture were to use 
microalgae for wastewater treatment9,10 in 
oxidation ponds.  

AIMS AND OBJECTIVES 
To utilize the existing bathing waste water 
from the hostel waste water treatment plant is 
effectively utilized for the cultivation of the 
algae. 

MATERIAL AND METHODS 
The algae biomass was collected from the  
lakes surrounding Coimbatore city, India and 
transferred to a bath containing Kumaraguru 
college hostel preliminarily treated waste 
Water (Bath water). The qualitative analysis of 
this water is tabled in Table 1. The variation of 
the quality of bath water after 5 and 10 days 
are tabulated. Spectroscopic examination was 
selected and validated with dry mass 
measurements in this research. After 
substantial growth period, a portion of the 
algae biomass was separated and analyzed for 
the various parameters such as percentage 
transmission, concentration, optical density. 
Then the biomass was filtered and dried to find  

out its weight and it is preserved for further 
research. The same methodology was adopted 
for rest of the algae biomass for various 
growth periods. 

RESULTS AND DISCUSSION 
The biomass assay was carried out to 
determine the nature of species found in the 
culture. It was found to contain the species of 
Botryococcus braunii, Chlorella species, 
Chlorella vulgaris. The growth of the biomass 
was continuously monitored by conducting 
analysis using spectrophotometer. This 
includes % transmission, concentration and 
optical density are determined and used as 
growth parameters. Simultaneously weight of 
biomass was recorded.  
Table 2 shows the spectroscopic analysis of 
the biomass and dry weight measurements. 
The digital spectrophotometer is used for 
spectrophotometer analysis of a solution of any 
concentration. The output is available on the 
digital display in the forms of optical density 
(Absorbance), percentage Transmission (%T) 
and Concentration (C). The instrument 
operates at wavelength of 340 nm to 960nm. 
Fig.1 shows the percentage transmission as 
function of growth period and Fig. 2 shows the 
optical density of algae biomass as function of 
growth period obtained from the Spectroscopic 
analysis of biomass for kinetic study. Fig. 3, 
variation in algae density as a function of time 
exhibits a linear growth kinetics 
The pre treated bath waste water from 
Kumaraguru college of Technology hostel is 
used as a medium to grow the biomass assay8,9. 
As per the linear growth kinetics studies, the 
waste water medium supports the growth of the 
biomass algae. The quality parameters of the 
waste water  were determined and the values are 
shown  in Table 1, It reveals that the quality of 
waste water is considerably improved after the 
growth of algae. The pH, conductivity, total 
hardness, calcium hardness, magnesium 
hardness, total dissolved solids, chloride, 
sulphate, phosphate, nitrate, iron ,total alkalinity, 
carbonate alkalinity, bicarbonate alkalinity, 
hydroxide alkalinity, fluoride are determined. It 
reveals that, the change in pH value from acidic 
to alkaline indicates the consumption of CO2 by 
algae for photosynthesis. The decrease in TDS, 
total hardness, chloride, sulphate, phosphate, 
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nitrate, iron etc, indicates the uptake of 
nutrients by algae for its growth. It is evident 
that, waste water qualities are improved. This 
indicates that, micro algae can be utilized to 
treat bath waste waters from hostels. The linear 
growth of algae is the effective tool to 

sequester carbon form the atmosphere. This 
waste water is completely screened to remove 
bio-mass assay and it is subjected to pass 
through activated carbon columns to obtain 
odor less, transparent clear water. This is used 
for agricultural purpose.  

Table 1 : Waste water quality parameters 

S/N Parameters Sample water After 5 days  After 10 days  
1 pH 7.8 8.7 8.9 
2 Turbidity  29.2 NTU 14.58 NTU 14.08 NTU 
3 Conductivity  3.33  µ/s 3.9 µ/s 4.4 µ/s 
4 Total hardness   1390 mg/L 1300 mg/L 1230 mg/L 
5 Ca hardness  810 mg/L 720 mg/L 840 mg/L 
6 Magnesium hardness 580 mg/L 580 mg/L 390 mg/L 
7 Total dissolved solids  2980 mg/L 2620 mg/L 2230 mg/L 
8 Chloride  497 mg/L 799 mg/L 999 mg/L 
9 Sulphate  1286 mg/L   912 mg/L 976 mg/L 
10 Phosphate  100 mg/L 0.19 mg/L NIL 
11 Nitrate 2. 69 µg/L 0.88 µg/L NIL 
12 Iron  14 µg/L 5.2 µg/L 0.9 µg/L 
13 Total alkalinity   81 mg/L 64 mg/L 52 mg/L 
14 Carbonate  alkalinity   20 mg/L 14 mg/L 11 mg/L 
15 Bicarbonate  alkalinity   61 mg/L 50 mg/L 41 mg/L 
16 Hydroxide  alkalinity   39 mg/L 36 mg/L 30 mg/L 
17 Fluoride  1mg/L NIL NIL 

Table 2 :  Spectroscopic analysis of algae biomass for kinetic study and dry weight 
measurements 

Days % Transmission Concentration 
Optical 
density 

Dry weight 
measurements 

(gram in 50 
ml of medium) 

0 96 15 0.0 0.9 
5 95 21 0.025 1.7 

10 82 80 0.08 2.7 
15 67 86 0.121 3.5 
20 57 98 0.134 4.4 
25 45 109 0.154 5.6 



J. Environ. Res. Develop. 
Journal of Environmental Research And Development                   Vol. 7 No. 4A, April-June 2013 

1499 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.1 : Transmission vs Days 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2 : Optical density vs Days 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig. 3 : Algae Bio-mass vs Days 
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CONCLUSION 
This research work on kinetic study of bio-
mass growth rate by utilizing  hostel waste 
water medium, the following conclusions were 
drawn, Segregation of biomass from the lake 
waters in and around Coimbatore the natural 
resources suffers from contamination that lead 
to the growth of algae is only attempted in  a 
small scale culturing medium with natural light 
source. Generation of bio fuel/bio products is 
feasible by using algae biomass by utilizing 
pre treated hostel bath waste waters. This 
method enables to treat hostel waste waters to 
remove the TDS, phosphate, nitrates, dissolved 
carbon dioxide levels considerably. The spect-
roscopic analysis for kinetic study is accurate 
and useful  to detect chlorophyll and other 
pigments if any, cost effective, the algae 
growth parameters can be related by a 
calibration chart, these results are comparable 
with dry mass measurements. 
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