Abstract

In this study we present the synthesis and
characterization of Biodiesel from Camelina seeds.
The process involves the extraction of oil from
Camelina Sativa seeds using petroleum ether,
followed by the transesterification of the extracted
seed oil using methanol and sodium hydroxide.
Herein, we present our efforts towards understanding
and maximizing the synthetic yield of the methyl
ester biodiesel from Camelina Sativa seeds.

Introduction

The synthesis of biodiesel from seeds presents a
environmentally friendly and sustainable source of
energy. Additionally, the use of biodiesel
circumvents some of the harmful emissions
produced by traditional fuel. Camelina Sativa is an
oilseed crop that has become more popular in
central /eastern Montana. The objective of this
research is to develop an efficient procedure to
extract oil from Camelina seeds and to propose an
accessible mechanism to synthesize biodiesel from
this oil (Scheme 1).

Scheme 1. Transesterification of camelina oil to biodiesel using
methanol and sodium hydroxide. Triglycerides are converted to
biodiesel consisting of hydrocarbon chains R (hexadecanoic
methyl ester), R’ (11-eicosenoic methyl ester), and R” (11, 14,
17-eicosatrienoic methyl ester).
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Figure 1. H NMR obtained from manufactured camelina oil. All
unlabeled protons are assigned to peak D.
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Figure 2. H NMR obtained from biodiesel product from
transesterification of camelina oil extracted from seeds in
laboratory. All unlabeled protons are assigned to peak D.
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Figure 3. Gas chromatogram of biodiesel product from

transesterification of camelina oil extracted from seeds. Labeled

on the graph are the three major methyl esters from the main
peaks.
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Figure 4. Mass spectrum obtained from biodiesel product from

camelina seed oil. The parent ion peak of 10-octadecenoic methyl

ester is present at m/z 296. Major daughter ion fragments are also

labeled with the mass and structure.

Conclusion

e \We extracted oil from Camelina seeds, producing a
22.9 percent yield.

e We successfully completed transesterification to
synthesize the methyl ester biodiesel from the seed
oil.

e Using GCMS and 'H NMR, we found that Camelina
Sativa biodiesel is composed of 11, 14,
17-eicosatrienoic methyl ester, hexadecanoic methyl
ester, and 11-eicosenoic methyl ester hydrocarbon
chains.

e Future experiments will aim to use resources available
to central and eastern Montana farmers and increase
percent yield by using technological oil extraction
methods.
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