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Converting rainforests, 
peatlands, savannas, or 
grasslands to produce food-
based BIOFUELS in Brazil, 
Southeast Asia, and the United 
States creates a ‘biofuel 
CARBON DEBT’ by releasing 
17 to 420 times more CO2 than 
the annual greenhouse gas 
(GHG) reductions these 
BIOFUELS provide by 
displacing fossil fuels. 

Algae is a better biomass 
source for biofuels
…Unlike biofuel crops they do
not contribute to carbon debt

Ref: Use of U.S. Croplands for Biofuels Increases Greenhouse Gases Through Emissions from Land-Use Change. 
T. Searchinger, R. Heimlich, R. A. Houghton, F. Dong, A. Elobeid, J. Fabiosa, S. Tokgoz, D. Hayes, and T.-H. Yu (2008)

Science 319, 1238-1240 



Research Objective

To examine the potential of carpet industry 

wastewater as growth medium for microalgae 

cultivation production



Approach

Characterization of wastewater (Raw and Treated)

Isolation and identification of native strains of microalgae 
for biomass and biofuels production

Studies on seasonal variations in species composition in 
carpet industry wastewater industrial wastewater

Comparison of monoculture system with mixed culture 
system for biomass production using wastewater and 
standard growth medium through:

- Preliminary screening of various algal strains
- Timescale batch studies using selected algal      
strains
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Preliminary Screening

Objective:

Assess various strains of microalgae for their 

growth potential in industrial wastewater.



Strains Used for Preliminary Screening

Modified CFTRIMarine algaeSpirulina platensis UTEX LB1926

Modified BG mediumMarine Nannochloris oculata UTEX LB1998

Modified BG mediumMarine Dunaliella tertiolecta UTEX LB999

Modified BG mediumMarineCricosphaera carterae UTEX LB1014

BG11Fresh water Chlorella vulgaris UTEX 2714

BG11Fresh water 
Chlorella saccharophila var. saccharophila UTEX 
2469

BG11Fresh water Chlorella protothecoides UTEX 25

BG11Fresh water Botryococcus braunii UTEX 572 

Standard Growth 
MediumFormStrain



Strains used for Preliminary Screening

BG11Fresh water
Consortium of native isolates from industrial 
wastewater

Modified BG mediumMarine Pleurochrysis carterae CCMP 647

Modified BG mediumMarine Phaeodactylum tricornutum UTEX 646

Modified BG mediumMarine Tetraselmis chuii UTEX LB232

Modified BG mediumMarine Tetraselmis suecica UTEX LB2286

Modified CFTRIFresh water Spirulina maxima UTEX LB2342

Standard Growth 
MediumFormStrain



Preliminary Screening:Changes in
Chlorophyll Content (%) during 10 days growth

Growth Response of Microalgae in Industrial Wastewater
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Time dependent changes in biomass of consortium of natural 
isolates grown in industrial wastewater 
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Summary

Growth performance of strains Botryococccus braunii and 
Chlorella saccharophila was better in treated wastewater than 
standard growth medium and raw wastewater in terms of 
biomass production

Species belonging to Chlorophyta (green algae) and 
Cyanophyta (blue green algae) dominate carpet industry 
wastewater

Consortium of native isolates of carpet industry wastewater 
showed great potential for biomass production 

Treated carpet industry wastewater used in the experiment 
is a good growth medium for microalgae cultivation



Future Work

Detailed studies on seasonal variation in species 
composition in the treated wastewater 

Standardization of ideal consortium composition for
cultivation of algae in wastewater for biomass and biofuels 
production

Continuous scale studies with various levels of CO2 to 
evaluate biomass and lipid production of selected algal 
cultures and mixed consortium of native isolates using 
carpet industry wastewater
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