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a SCHEMATIC OF THE CIRCUALR SYSTEM

Small Island Developing States

| Anaerobic digestion is the central // Methodology
(SIDS), including those in the Anaerobic Digester process occurring in the circular Overall Methodology \W 1. Biomass was steam distilled to
Caribbean, remain highly = system. e | e ‘*;;; recover essential oil and generate
dependent on imported fuels and Methanogens digested the ,. \ | % —@ - residue.
fertilizers. Emcgzn lemongrass to create: st AN B s sormestand s | Non distilled and steam distilled

e

1. biomethane m—
2. digestate which is a |

J Heatipg/ biofertilizer.
Copkmg |

. 2. Lemongrass was treated weekly
1. Uses of Biomethane with digestate tea at 0-5.5 L m~2 for
The biomethane is incorporated

‘ i 3 12 weeks.
into the system and used to fuel

6, Steam distillation \/‘, Biochemical methane GrOWth was traCkEd USing hEight,
and oil recovery onidictlla potential test o
“,‘emfn;,ﬂsjj—r leaves and tillers.
| | Plants were harvested, cut to 16 cm,

o] ]__, | and fresh biomass was weighed.
residue

biomass were tested for biomethane
potential over 42 days.

Q«Q«&«&&

600 663
W

Our research develops a circular
system that includes the conversion § £
of organic biomass into blomethane L
for fuel and biofertilizer for e ok
increased crop production, using

lemongrass as a model feedstock.
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the lemongrass extraction.

2. Uses of Digestate

# The digestate is used as a fertilizer
to regrow the lemongrass plants
to restart the process,
demonstrating circularity in
nutrient recovery.

4 RESULTS CONCLUSION

Aromatherapy

In addition to tackling food security
and energy security, it includes the
link of waste valorization for proper
land management.

Medicine

N7

— 1507 (a) Figure 1 z 1509 (b) 2 2011 Figure 2 . Figure 3 1: Lemongrass retalf\ed
= = s ~ 6 = biomethane potential
> ~ % « e .
- S ¢ = E 15 40- = 03 after distillation,
A = 100 S 100~ T o B 3 —— 0.6 - -
2 = . 2 2 S = 2 - ° showing post extraction
s % hc - . g £ 7 £ T be used f
£ 3 . s 3 2 & Lo- ZE —— iomass can be used for
= E s0- = E s0- 8= 2 3 20 renewable energy
Eg . § o é i; 0.5- 2 10 recovery.
=B = - R
7 0 . l l | 7 0 ] . , . = _ 1 : :
0 10 20 30 40 0 10 20 30 40 - 007 : ; ! p J ) - : A ol 2. Digestate improved
Substrate Concentration Substrate Concentration . . 5 Time (weeks) Iemongrass growth,
1 Biochemical Methane Potential Digestate Tea Surface.Concentratmn (Lm™) 1me (WeekKks completing T SCAN THE QR CODES
o o , 2. Overall Lemongrass Biomass 3. Tiller Count Over Time .
Both non distilled and steam distilled lemongrass residues produced measurable Di : d] . : . system where residues FOR VIDEO
biomethane, confirming that lemongrass biomass remains a useful anaerobic digestion ‘gestate tea increased lemongrass Digestate strongly increased tiller provide nutrients for
bstrat ft’ r oil extraction. Steam distilled residue maintained comparable methan biomass, with the highest treatment production, especially at higher th DEMONSTRATIONS!
substrate after oil extraction. Steam distilled residue maintained comparable methane oroducing the greatest fresh yield. application rates. regrowth.

potential, supporting an oil first, biomethane second circular system, where the
lemongrass oil can be extracted as a value added product.



