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ABSTRACT

Biodiesel is an alternative energy which plays the principal role in replacing
the depleting petroleum in the future. In biodiesel production, triglycerides reacted
with methanol through transesterification and converted to methyl ester which is
biodiesel. Triglycerides were found commonly in plant, animal including microalgae.
Microalgae not only grow rapidly but they also accumulate high amount of lipid in the
cells. Thus microalgal strains found in Thailand which have high growth rate and high
lipid content in the cells were investigated and cultivation condition for possibility of
biodiesel production was developed. This research investigated five native microalgal
strains such as Chlorella sp. AARL G008, Scenedesmus sp. AARL G022,
Monoraphidium sp. AARL G044, Carteria sp. AARL G045 and Carteria sp. AARL

G046 with a foreign strain (Nannochloropsis limnetica SAG 18.99) which was
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reported to accumulate high lipid content. It was found that the native strains,
Carteria sp. AARL G045 was a promising strain with fast growth rate and high
accumulation of cellar lipid. Then, the effect of nutrient composition of Algal
Medium (AM) on the growth and enhancement of lipid content was investigated using
Plackett and Burman design (PBD). It was found that NH4CI, K2HPO4, NaNOs and
MgS0O4.7H20 were the important significant factors on the growth rate and increase in
lipid content. These factors were further analyzed for appropriate formula of the
medium based on three-level Box-Behnken design (BBD). It was found that
utilization of some chemical components in the modified AM medium led to the
increase in cultivation cost. Therefore, CMUO3 medium which is inexpensive, was
used for cultivation. It was shown that Carteria sp. AARLGO045 grew well in this
medium with higher lipid accumulation than in the modified AM. Then, the
concentrations of nitrogen and phosphorus in CMUOQ3 were varied by increasing and
decreasing N for 5 fold and P for 1.5 fold compared with normal CMUQ3. Cultivation
was done under illumination with florescent light for 24 hr compared with natural
sunlight. It was found that Carteria sp. AARL G045 grew well in normal CMUOQ3
under the natural sunlight and the cultivation could be expanded to 100 L scale.

In addition, lipid extraction condition was optimized from Carteria sp. AARL
G045 using low power ultrasound assisted with chloroform and methanol at 2:1 ratio
as solvents. It was found that, ultrasonication at 1 MHz, 4 W for 30 mins and suitable
biomass to solvent ratio at 1:25 gave the highest lipid yield of 47.43% which was
twice the original yield. Cost estimation in biodiesel production from Carteria sp.

AARL G045 was 21.46 baht.L %, calculated from media, energy and some chemicals.



