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Summary

Fossil fuels are the current main energy source for global energy production, with
almost 80% of the world’s total energy supply coming from non-renewable sources The
continuous use of fossil fuel combustion, roughly generates 36.2 Gt of CO- into the
atmosphere as well as other hazardous gases, during 2022, resulting in the greenhouse
effect. To preserve future generation’s access to energy, it is necessary to look for new
alternative energy supplies that are ecologically friendly and fit the criteria of a green
economy. Biomass is a non-fossil organic resource with inherent chemical energy that
has the potential to offset fossil fuel emissions. Furthermore, its production and potential
to produce renewable bioenergy vary based on the country and its conditions. The Net
Zero Emissions by 2050 (NZE) Scenario predicts a rapid growth in bioenergy use to

supplant fossil fuels by 2030. Between 2010 and 2022, the use of modern bioenergy




increased by around 3 % per year on average and is on the rise. More efforts are needed
to expedite modern bioenergy deployment to meet the NZE Scenario, which calls for an
increase in deployment of 8 % per year between 2022 and 2030, while also ensuring that
bioenergy production does not have detrimental social and environmental implications.

For the past 10 years an inundation of Sargassum, a brown type of seaweed, has
occurred in the Mexican Caribbean coasts, which every year in season wash ashore. These
macroalgae, are present in large quantities and emit noxious hydrogen sulfide upon
decomposition. The Sargassum influx has a huge impact on tourism and fisheries sectors
in Mexico and in all the other countries where this situation is occurring. At the moment
there are programs instituted to mitigate this problem across the Caribbean region, it is
necessary to come up with new ideas on how to take advantage of this biomass. The
coastline of the Mexican Caribbean east of Yucatan is affected the most by the golden
tides, making this the main place for conducting our study.

In 2015, people removed an average of 319 m? of Sargassum per km of coastline. The
volume of Sargassum removed in Quintana Roo, Mexico increased from 6,567 m3 in
August 2015 to 19,603 m? in September 2015, and then decreased to 681.2 m3/km by

2016. The estimated amount was approximately 84 kg/m?, this being around 2000 tons of



Sargassum in the 6 months of the Sargassum season in the Country; this behavior also

shows the irregularity in the Sargassum influx into the Mexican Caribbean.

This study focused on the Island of Cozumel, located in the Yucatan Peninsula in

Mexico, as a viable location for a biogas plant because of its significant Sargassum influx.

Mexico's energy sector currently underutilizes biomass, making studies like this one

crucial in expanding clean energy prospects. The golden tides have become an

increasingly problematic issue since 2012, and recent studies suggest the problem is

worsening over time.This dissertation consists of 5 chapters. The main focus and results

of each chapter are as follows.

Chapter 1 provides a general background about the concepts of biomass, the current

biomass state worldwide, an introduction to the golden tides problem, the anaerobic

digestion technology, and it presents the objectives of this thesis.

Chapter 2 mentions a field study developed on Cozumel, Island in Mexico. Various

beaches were visited and Sargassum deposits were studied to understand the behavior of

the seaweed influx in these places; showing how the type of beach can directly affect the

amount of seaweed that can be perceived in these places.

Chapter 3 presents the study concerning the anaerobic digestion of the plant, by

knowing that seaweed, and especially brown macroalgae, has a low methane yield, a



concept known as Liquid Fraction of Digestate (LFD) was studied, as a feasible

technology that helps mitigate the negative effects that the excess amount of digestate

generated from AD has and provides an increase in the methane yield of the biomass.

This pretreatment and the findings are shown in this chapter. Furthermore, a study made

on the possible co-digestion of Sargassum, and glycerol was made, to assess some of the

problematics that the glycerol creates when biodiesel is elaborated.

Chapter 4 finally presents a feasibility study made for Cozumel Island, thinking of the

Sargassum amount from our findings and the amount of organic waste described by

SEMA (a Mexican public institution), the creation of this feasibility study project that

explained the benefits of having a biogas plant on the Island, the handling, transportation,

and operation costs were described. The importance of CO> reduction was remarkable

and is also presented in our findings. The biogas plant could bring new opportunities for

the Island regarding the transition into a more sustainable energy production process,

thinking also of the importance that this may have for the island accounting for its touristic

value in the country.

Chapter 5 summarizes all the conclusions of the dissertation.
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