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Abstract 

Microalgal biomass production is of great importance to different industries around the world. It can be 

used as a food supplement, biomass, feed, pigment, fertilizer and fuel while reducing CO2 emissions 

during its production [1,2]. The CO2 level in the atmosphere has exceeded 413 ppm and this poses a 

serious threat to the world as it exacerbates the effects of global warming. Therefore, emission-

neutralizing biodiesel production from microalgal biomass has been accepted as a promising solution to 

combat this threat by all the countries in the world [3,4]. Microalgae are living things that have the ability 

to absorb air pollutants (CO2, NO2, SO2). Since microalgae contain fatty acids, it carries an important 

potential for biodiesel production. In this study, the growth conditions of Chlorella vulgaris ESP-6 in 

different environments were examined and biodiesel was produced from microalgae for the first time by 

in-situ esterification method [5]. This study has two objectives; the first one is the examination of the 

growth kinetics of Chlorella vulgaris ESP-6 with CO2 supply, air supply, and ambient conditions 

(without CO2 and air supply), the other one is a combination of oil extraction and esterification in one 

step by optimizing various process parameters (catalyst quantity and type, alcohol amount) to produce 

biodiesel by in-situ esterification method.  While the microalgae grown in CO2 environment had the 

highest biomass yield (0.26 g/L), it has been found that µmax value was 1.06 d-1. Microalgal lipid content 

and lipid efficiency obtained from the culture grown under ambient conditions were determined as 24% 

and 3 mg/L.day, respectively, and the volume biomass productivity value was 13 mg/L.day. In in-situ 

esterification reaction used 100-150% by weight (oil-based) sulfuric acid as acid catalyst and 6.25-25% 

by weight NaOH as base catalyst. The reactions in both catalysts were carried out at 60˚C for 150 

minutes. Methyl ester contents were determined by gas chromatography (GC) and qualitative results 

were determined by thin layer chromatography (TLC). Increasing the volume of reacted alcohol from 

6:1 to 10:1 (v/w biomass) and increasing the catalyst rates, raised the oil extraction in the base catalyst, 

and enhanced the fatty acid methyl ester (FAME) by 29.1% and the methyl ester content by 7.16%. 



When using H2SO4, an acidic catalyst, the FAME efficiency (98%) was found to be much higher than 

the base catalyst's FAME efficiency (29.1%). When the amount of acidic catalyst was increased from 

100% to 150% in the esterification reaction, it was observed that the FAME efficiency (98%) and the 

ester content (29.5%) were higher than 93.2% and 21.4%, respectively. Overall, it was deduced that the 

Chlorella vulgaris ESP-6 microalgae species can be used as an efficient potential source for the 

reduction of CO2 emissions and biodiesel production. 
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