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Coupling bioenergy in the biodiesel form and wastewater treatment system has
been emerging nowadays to address an increase of energy demand and environmental
protection action. Combination microalgae culture in the wastewater with the
beneficial microbial would address the problem of algal production and harvestability
process. The primary objective of this research is to select and optimize biomass
productign from microalgal consortia using cassava biogas effluent wastewater to treat
the wastewater and produce algal biomass for potential utilization in biodiesel
production. Two different co-cultures were developed based on the isolation and
screening processes. The first one was alga-actinomycete co-culture that consisted of
Chlorella sorokiniana strain P21 and Streptomyces thermocarboxydus strain BMI 10
were potential for alga-actinomycete co-culture. The second co-culture was Chlorella
vulgaris strain TISTR 8580 and Aspergillus niger strain F5 for alga-fungus co-culture. The
syntrophic interaction of S. thermocarboxydus BMI 10 with C. sorokiniana P21 was also
observed. The Indole-3-acetic acid (IAA) mechanism of growth-promoting affected the
growth of alga P21 .in sterilized wastewater. Additional fungus F5 pellets with the
phosphate-solubilizing activity after the total phosphorus (TP) removal became
stationary in cassava wastewater treatment using alga 8580 significantly increased TP
and chemical oxygen demand (COD) removals. Another approach by co-culturing the
fungus F5 and alga 8580 also increased the removal efficiencies but less effective in
trapping algal cells during the cultivation. However, total nitrogen (TN) removal
decreased with both methods of application. On the other hand, co-culture of alga
P21 and actinomycete BMI 10 showed the better total biomass production (2.11 g L),
TN, TP, and COD removals as much as 76.76, 86.56, and 72.94 %, respectively than co-
culture of alga 8580 and fungus F5. Alga P21 and actinomycete 8580 co-culture showed
a higher result than the single culture of alga P21 in the actual wastewater utilization.

Nevertheless, the productivity of th co-culture in the real wastewater was lower than



in the sterilized condition. Analysis of the amount and composition of fatty acids from
this co-culture biomass revealed that it was quite satisfactory for biodiesel production
(54.11-61.52% saturated fatty acids with a 0.59-0.82 degree of unsaturation). Overall,
the results showed the co-culture of the alga and bacterium is a holistic enhancement
that couples wastewater treatment with biodiesel production with a total 35 %
reduction of energy demand per unit biodiesel production. Nevertheless, the significant
removal of nutrients was still not a complete removal and might still carry
eutrophication potency to the environments. Further, upscaling process into a bench-

scale may be required before the application of co-culture in the real situation.

School of Environmental Engineering Student’s Signature .....
Academic Year 2021 Advisor’s Signature






