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Sargassum Overview

Brown, marine algae

Impacts beaches 

Impacts marine life and 

ecosystems

Impacts marine economies
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Substrate Collection

The Sargassum is collected as fresh as 

possible 3
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Anaerobic digestion is the series of biological 

processes by which microorganisms break 

down organic, biodegradable material in an 

environment that is absent of oxygen.  

Anaerobic Digestion
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One of the major end products is biogas and can be combusted 

directly to generate electricity and heat, or compressed into a liquid.

CO2 + CH4

Anaerobic Digestion

Balloon 

filled with 

biogas



Anaerobic Digestion Overview

Series of biochemical reactions that convert organic, 

biodegradable material into methane 
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Anaerobic Digester System at the 

U.W.I. Cave Hill Campus
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The entire system consists of four complete modules 
and has produced gas at a capacity of 1 cubic meter per 

day (collectively).

Before Substrate 

Addition

After Substrate 

Addition



Anaerobic Digester System at 

the U.W.I. Cave Hill Campus

Use of biogas as a fuel
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Anaerobic Digester System at 

the U.W.I. Cave Hill Campus

Use of digestate as a fertilizer
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Anaerobic Digester System at 

the U.W.I. Cave Hill Campus

Increase in digestate load
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Parameters Impacting 

Biodegradation
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Lab Scale Testing Apparatus

Biochemical Methane Potential Testing 
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Latest Testing Apparatus

Small scale apparatus

- 50 mL to 1 L

Medium scale system

– 55 gallons (~210 L)
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Latest Testing Apparatus

1. Usable gas

2. Small and lightweight

3. Relatable to larger system

4. Useful in modelling 

experiments
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The inoculum is the soup of 

microorganisms

Each species of bacteria has 

its own unique contribution 

to the system, and the 

interplay of each of these 

different types in symbiosis 

and harmony is the key to a 

properly functioning 

anaerobic digester.  

The Inoculum
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Effect of Inoculum on Biogas 

Production

Total Biogas 
Produced From 
Dried Sargassum 

Using Various 
Inoculums

R
ab

bit

Shee
p

G
oa

t 

C
hic

ken
 

0

50

100

150

200
A

Inoculum Source

G
a

s 
V

o
lu

m
e 

(m
L

)

R
ab

bit

Shee
p

G
oa

t

C
hic

ken
 

0

50

100

150

200

B

Inoculum Source

G
a
s 

V
o
lu

m
e 

(m
L

)

R
ab

bit 

Shee
p

G
oa

t

C
hic

ken
 

0

50

100

150

200
C

Inoculum Source

G
a
s 

V
o
lu

m
e 

(m
L

)

R
ab

bit 

Shee
p

G
oa

t

C
hic

ken
 

0

50

100

150

200
D

Inoculum Source

G
a

s 
V

o
lu

m
e 

(m
L

)

R
ab

bit

Shee
p

G
oa

t

C
hic

ken

0

50

100

150

200
E

Inoculum Source

G
a
s 

V
o
lu

m
e 

(m
L

)

20% S/I 10% S/I 5% S/I

2% S/I 0% S/I

16



Influencing the Inoculum 

through Direct Addition of 

Microbes

Activity in 10uL 

of Inoculum

Activity in 10uL 

of culture at 

max optical 

density
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Physico-chemical Pre-

treatment

1. Weigh out masses of Sargassum to 

be tested

2. Subject to treatment conditions
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Chemical Pre-treatment

Increase in treatment strength results in a greater 

breakdown of Sargassum structure

3. Observe and record 
results
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Conclusion
1. Continue pre-treatment experiments.

2. Perform small scale anaerobic digestion tests.

3. Utilize new apparatus in testing.

4. Use results from best process to operate medium scale anaerobic 

digester on the campus grounds.

5. Utilize biogas in the labs and digestate as fertilizer
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Thank You for Listening!

The U.W.I., The place where dreams 

come to life!
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