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What is a Biorefinery?

i, N

' ;,3' !f’

HET -

L b VY

.
s TR
.




What is a Biorefinery?

v/ Afacility that integrates biomass conversion processes and equipment to
produce fuels, power, and chemicals from biomass.

¢/ Analogous to today's petroleum refineries

¢/ The sustainable processing of biomass into a spectrum of bio-based products
(Food, Feed, Ingredients, Chemicals) and bioenergy (Fuel, Power, Heat).

Key drivers

Complying with net-zero targets

Reducing greenhouse gas emissions
Sustainable Developmental Goals
Transitioning economies to an environment,
economic, and socially sustainable
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Establishing a seafood biorefinery

1.

/.

2

Choose the potential raw material and
determine its composition and
bhysicochemical properties.

Define the target bio-products and
bhysicochemical properties required
Make an inventory of technologies or any
interventions required to produce targeted
nio-products.

nventory of input materials

Data collection for each unit operation
Determine the chemical compounds to be
transformed via pre-treatment/processes
Carry out cost-benefit analysis
(LCA/LCCA) to meet targets.

CARRY OUT COST-BENEFIT ANALYSIS
(LCA/LCCA) TO MEET TARGETS

CHOOSE THE POTENTIAL RAW MATERIAL
AND DETERMINE ITS COMPOSITION
AND PHYSICOCHEMICAL PROPERTIES \@

DEFINE THE TARGET BIO-PRODUCTS =0
AND PHYSICOCHEMICAL PROPERTIES 5
REQUIRED

MAKE AN INVENTORY OF TECHNOLOGIES “_
OR ANY INTERVENTIONS REQUIRED
TO PRODUCE TARGETED BIO-PRODUCTS

INVENTORY OF INPUT MATERIALS Il I

DATA COLLECTION FOR EACH
UNIT OPERATION \_

DETERMINE THE CHEMICAL COMPOUNDS
TO BE TRANSFORMED VIA CO;
PRE-TREATMENT/PROCESSES il
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Different types of Seafoods

X RN

/4

Fish Crabs Seaweed Molluscs Prawn Lobster Cephalopods Oysters

'

Seafood harvesting
A\ onile
= \ a)}
Fisheries (capturing) Aquaculture

Y '

Industrial Processing m
Seafood waste
Distribution ( § ﬁ

Outer scale Outershell

Wholesale/retail w ‘,

¢ Fish bone Outershell
Packaging ,
Consumption at household level

| Outershell Scales
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Biomass — Stablization/Pre-treatment > Extraction techniques > End product
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Qu Novel techniques Novel extraction techniques
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No pre-treatment Hybrid extraction techniques

Processing of biomass for valorisation



Principles of clean processing technologies

Reduce negative environmental impact of products and processes

Raw Biomass
(Principle 1)

A

Solvent
(Principle 2)

Energy
(Principle 3)

Process
(Principle 4)

&

Target ingredient/extract
(Principle &)

Vaste and By-Products
(Principle 6)



Seafood Biorefinery

&E AN Fish proteins
Skincare '
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ié’ Microalgae LipidS & oils
Drug Fractionation /
Conversion :
. Protein hydrolysate
& Value Chains ﬁf Fermentation _> 3 derivatK/es Y
Biogas tlves Puckweed Chitin/Chitosans

Side stream

Pharmaceuticals
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dried biomass

2 PNk ‘v Energy efficient drying techniques
: ; ey oot v/ Stabilising fresh biomass
5 R . v/ Utilising fresh biomass
& § CaCl, | b impurities :
) ;- (e v Laminarin (Value chain 1)
Geniriugation v/ Amino acids (flavour enhancers)
: g . fitration__ (Value chain 2)
E : v/ Phlorotannins (Value chain 3)
Approach : s :
- Greening the process v/ Proteins (Value chaln.4)
ocin dobat> Silriury Sdhalo Nolnlc add v Algal fibre (Value chain 5)
- Zero waste approach
e . adding adding adding .
- Utilising every Etane =0 R
. 2 precipitated TR (. floistion i <
fraction R 2loinate calclum alginate gy I
= y ] (oonthston; |
g : é {_Washing ] .
V Solvent replacement § g g’ .........................
< ® <
v/ Membrane technology :
e s i
other alginates
Ko,

purified : .
sodium alginate - (NH),CO,
- caco,

.
................................................

Tiwari & Troy (2015), Seaweed Sustainability —
Food and Non Food Applications, Elsevier

Neutralization-incorporation



Seaweed biorefinery

Conventional

US Probe + CA

1°" stage
process

A. esculenta

l Washing

Post-harvest processings Hot-air drying

Milling (~3500 microns)

Scoaked with 0.1 M hydrochloric acid (1:14, w/v) at
room temperature overnight.

|

1. Thermal process: 70°C for 2.5 h with stirring.
2 Hvdrodynamic cavitation for 50 passes.

Pellet Supernatant =

—4— Freeze dryving
I

I
—4— Ethanol precipitation

|
ﬁ— Membrane ultrafiltration (10kDa)
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Mixed with 2% sodium carbonate (1:20, w'v)

!

1. Thermal process: 60°C for 3 h with stirring.
2 Hydrodyvnamic cavitation for 50 passes.

r

Residue

n & fibre

Spray drying
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Membrane ultrafiltration (10kDa)
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Extraction efficiency

Con-FD 47.23+1.97a
HDC-FD 46.40+£0.59a
Con-EtOH 43.67+0.98a
HDC-EtOH 54.90+0.28a
Con-Membrane 80.36+6.90b 5.14+0.01a 10.75+£0.57a 54.98+4.75a
HDC-Membrane 5.130.05a 55.55+3.10a
Sigma 5.24+0.01a
Con-Membrane 37.7743.41a 54.53+1.58a
HDC-Membrane @ @
Con-Con-FD 33.36+4.94a
Con-HDC-FD 58.01£7.18a,b
HDC-HDC-FD 34.06+£10.67a
HDC-Con-FD 35.37£11.94a
Con-Con-EtOH 68.6+13.34b,c 215.75+£2.51a 20.46+1.69a 64.844+3.71a
Con-HDC-EtOH 78.29+9.64b,¢c 173.43+£3.25b,c 13.71+£0.93b 56.85+4.88a
HDC-Con-EtOH 67.18+0.78b,¢c 188.98+5.62b,d 13.75+1.24b 62.34+2.97a
Sigma 190.80+1.18d
Alaria powder 4.94+0.31a
Con-Con 13.13+£0.11b
Con-HDC 12.90+0.19b

HDC-HDC

HDC-Con 10.73+0.66b




EU Blue Circular Bioeconomy
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CIRCULAR_IMTA_DEMO
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CIRCULAR_IMTA_DEMO

Real time monitoring
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Waste water | Macroalgae
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Liquid waste
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Conclusions

' Complete valorisation of marine biomass is challenging though achievable
Y/ Transformation and translational approach is the key

/' Technologies are available but requires innovative translation

y/ Adoption of circular economy/Bio-refinery is the key
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Workshop
Developing novel Blue biorefineries from aquatic resources

Follow IMPRESS on our
soclial media outlets
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Views and opinions expressed are however
those of the author(s) only and do not
necessarily reflect those of the European Union.
Neither the European Union nor the granting
authority can be held responsible for them.
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https://www.youtube.com/@IMPRESSProject

