
Optimization and kinetic studies on biodiesel production from
microalgae (Euglena sanguinea) using calcium methoxide as
catalyst
Arunprasad As a, Periyasamy S b, Sivakumar P c, Sakthi Saravanan A a,
and Anirbid Sircar c

aDeparttment of Petrochemical Engineering, RVS College of Engineering and Technology, Coimbatore, India;
bDepartment of Mechanical Engineering, Government college of Technology, Coimbatore, India; cSchool of
Petroleum Technology, Pandit Deendayal Petroleum University, Gandhinagar, India

ABSTRACT
The present work investigates the production of biodiesel from Euglena
sanguinea microalgal bio-oil using calcium methoxide as a heterogeneous
catalyst. The catalyst was synthesized and characterized by Fourier
Transform Infra-red (FTIR) spectroscopy, Scanning Electron Microscopy
(SEM), X-ray Diffraction (XRD), Brunauer-Emmett-Teller (BET), basicity, and
basic site strength analysis. Initially, bio-oil was extracted from mass-
cultivated biomass obtained from Euglena sanguinea algae. It is further
pretreated and transesterified using calcium methoxide catalyst at various
experimental conditions through which an optimum yield of 94.83% was
achieved. The catalyst yielded above 90% up to 5 cycles of recovery and
recycling. The kinetic studies were investigated at various reaction tempera-
tures to find the rate of reaction. It confirms that the reaction follows
pseudo-first-order reaction. The activation energy and pre-exponential fac-
tor for the transesterification reaction were found to be 99.33 kJ mol−1 and
1.07 × 1014 min−1 respectively. The properties of the produced biodiesel
were within the limits of ASTM D6751 standard.
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Introduction

Depletion of fossil fuels in the near future has urged researchers to look for an alternative fuel to
meet the energy needs of the world. In addition, the continuous use of fossil fuels leads to the
emission of harmful greenhouse gases. Hence, scientists are in search of alternative fuels. Biodiesel is
one of the best available sources to satisfy the energy demands of the earth (Basha, Gopal, and
Jebaraj 2009). It is a mixture of monoalkyl esters of long chain fatty acids derived from vegetable oils
or animal fats which is produced by reacting triglycerides present in feedstock with a short chain
alcohol in the presence of a catalyst (Lam and Keat 2012). Moreover, it is non-toxic and biodegrad-
able with fewer pollutants receiving much attention because of its potential as a sustainable and
environmental-friendly alternative to petroleum-based fuel (Knothe 2009).

The use of biodiesel has not expanded globally due to its high production cost which is associated with
the expensive feedstock used (Sharma and Singh 2017). Similarly, the use of catalysts gives rise to
problems like increased cost, post-treatment, regeneration, disposal, and operational hazards and these
can be solved by the use of a heterogeneous catalyst (Liu et al. 2008a; Yadav et al. 2016). Among the low
cost feedstocks, microalgae has been identified as a potential feedstock that absorbs carbon dioxide from

CONTACT Sivakumar Pandian sivakumar.p@spt.pdpu.ac.in School of Petroleum Technology, Pandit Deendayal Petroleum
University, Gandhinagar, 382007 India
Color versions of one or more of the figures in the article can be found online at www.tandfonline.com/ueso.
© 2018 Taylor & Francis Group, LLC

ENERGY SOURCES, PART A: RECOVERY, UTILIZATION, AND ENVIRONMENTAL EFFECTS
https://doi.org/10.1080/15567036.2018.1549124

http://orcid.org/0000-0002-2844-1380
http://orcid.org/0000-0002-6908-2011
http://orcid.org/0000-0002-4469-4126
http://orcid.org/0000-0002-2266-5674
http://orcid.org/0000-0002-2450-9050
http://www.tandfonline.com/ueso
https://crossmark.crossref.org/dialog/?doi=10.1080/15567036.2018.1549124&domain=pdf&date_stamp=2018-11-21

	Abstract
	Introduction

