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INTRODUCTION
As the world” s economy and population grows, it becomes more difficult
to manage waste while being sustainable. Common methods for disposing of
waste that are used today include transporting waste, burning it, or letting it sit
in a landfill, where it can potentially pollute the air and groundwater.
Alternatively, recycling systems have become popular around the world, but are
not accessible in all settings and do not completely solve the problem of human
and animal waste management. Because recycling facilities are not always
available, settings like the island of Eleuthera rely on dumps, which are harmful

to the environment, economy, and human health.
To take a more sustainable approach to waste management, humans must
learn from nature and mimic its example of using any waste that it produces.
One form of this mimicking is biodigestion, an anaerobic process that takes
organic materials, such as human, animal, or garden waste, and transforms
them into a nutrient rich fertilizer while simultaneously creating biogas, a useful
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METHODS
Five digestion systems were constructed: a control digester without glycerol,
and the other four having 1%, 3%, 5% and 7% glycerol respectively (see
figure 6). All systems were divided into three stages, each stage consisting of
one 5-gallon bucket. Connecting each stage were siphoning tubes, sealed
through holes drilled in each stage (see figure 4). In the first stage, pig waste
and glycerol are broken down by bacteria. The volume ratio for this stage was
three and a half gallons of water to one kilogram of pig waste. Attached to
each first stage was a valve to regulate the biogas being produced and stored
in the second stage. This way, new batches of waste could enter the system
without releasing any gas. The biogas produced would travel through a
siphoning tube connecting the tops of the first two stages. Each second stage
was filled with four gallons of water that incoming biogas would push through a
siphoning tube to the third stage. Each third stage was raised two cinderblocks
above the other two stages. These constants of elevation and water pressure
created more resistance, resulting in more biogas storage capacity. In
addition, the volume of water building up within the third stage served as a
way of measuring the displacement of the water caused by biogas production.
Therefore, the digester with the greatest volume of water in the third stage
would be the digester with the highest biogas yield. Data and biogas volume
was collected every morning between 8:00am and 9:00am and every evening
between 6:00pm and 7:00pm. Once the trials were complete, the data
collected was statistically analyzed through an ANOVA test, an analysis of
variables, which determined which results were significantly affected by
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RESULTS

The preliminary results of our experiments demonstrate that glycerol
can, in some quantities, increase gas output. Once glycerol was added
to the pig waste slurry composed of pig feces and water, production
increased at some point in the experiment as a direct result of glycerol
additions. The control digester, which had no glycerol, produced almost
no gas as expected. Even 1% had an impact on production, producing
1.2 liters in comparison to the control’ s 0.95 liters produced during the
first inoculation. The digester containing 3% glycerol accordingly fell
between the 1% and 5% in terms of gas production and produced 8.55
liters during the first inoculation (see Fig. 1). The digester containing
5% glycerol produced 2.85 liters of its retention period during the first
batch. Within the 15t data set (Fig. 1), the 5% digester produced the
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DISCUSSION
According to previously conducted research, gas production should increase with
temperature. This has proven to be correct through this experiment; however, this was
not the situation for all theories. Previous research states that a digester containing more
than 6% glycerol becomes unstable and gas production ceases, but the 7% digester
proved this theory inaccurate since it was the most productive of our study (Kryvoruchko,
V., Amon, T. et al).
Throughout this study, the biogas collection was disturbed due to several different
factors. The anaerobic setting may have been compromised from sealing errors for all
the digesters, allowing gas to escape and oxygen to enter. This could have created an
inconsistent setting, which would make it difficult to compare various levels of glycerol
productivity rates. Obtaining materials that are more reliable would be beneficial for
future research.
Future research projects could continue to quantify glycerol additions in order to find the
upper limit of a stable system. Once this limit is established, research could be
conducted using human waste instead of pig manure. It has been determined that 6%
glycerol is not the upper limit for a stable system, however, it is unclear how much
glycerol can be added in order to produce the maximum amount of biogas. With further
investigation, this maximum amount of glycerol could be determined. Finding a
conclusion to this study would be beneficial because it would allow communities to
obtain the full potential of their waste by providing them with the highest amount of
energy possible, along with a usable fertilizer.



