I"SNINESCOP

» I FOOTWEAR TECHNOLOGY CENTRE

“Supporting the future of footwear”



:_ INESCOP

FOOTWEAR TECHNOLOGY CENTRE

INDUSTRIAL SYMBIOSIS TO
VALORISE WASTEWATER DERIVED
FROM RENDERING PLANTS FOR
DIFFERENT INDUSTRIAL
APPLICATIONS

PhD Henoc Pérez Aguilar
Advanced materials and technology

(hperez@inescop.es) INESCOP



mailto:hperez@inescop.es

ECONOMY STRATEGIES IN THE INDUSTRY

Industrial Symbiosis Advances Sustainability
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PROBLEM AND IMPACT OF THE RENDERING INDUSTRY

High-protein-content wastewater

3 28 million livestock

6 billions poultry

285 MT animal fat

2. 5 million tonnes (MT) of farm carcasses 37 MT animal protein

THE REMAINING 40% becomes animal by-products
(ABPs) transformed by the rendering industry into

high added value products.

ABOUT 60% of each meat producing animal
becomes food for human consumption.



ANIMAL BY-PRODUCT PROPOSED SOLUTIONS

Current
applications FISH

Expected CHEMICAL
O applications F';%L
CATEGORY
! CATEGORY
3

BIODIESEL

BIOCHEMICAL @
AGENT

CATEGORY
2

BIOSTIMULANT

Source: EFPRA. The Facts About Rendering




& BY PROTVAL

Obtaining bioproducts from the valorisation of animal
by-products cat 2 and 3
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RAW MATERIALS
Wastewater cat 3 ABP cat 2 (PAP-1)

Regulation (EC) No 1069/2009,

transformation method 1
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RAW MATERIALS CHARACTERISATION

Parameters Wastewater cat 3 PAP-1 Cat 2

pH

Solids content (%)

Moisture (%)

Fat content (%in dry matter)

Ash content (%in dry matter)

Total aminoacids content (% in dry matter)




RAW MATERIALS CHARACTERISATION
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PROPOSED STRATEGY FOR PROTEIN RECOVERY FROM WASTEWATER CAT 3
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OPTIMISATION OF ENZYME LOADING TO OBTAIN BIOSTIMULANT FROM
WASTEWATER

Total

acid (%)

6 7491  57.98  94.85 4.79
6 74.04 5847 9455 4.70
6 63.20 58.96  97.22 4.70
6 66.49 6072  87.50 5.09
6 65.69 5573  96.26 4.72
6 53.86 57.25 6734 4.56
4 7327 5185 9745 4.26
4 75.92 5373  99.63 4.45

%
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IP-1 enzyme load (%)

= Yield (%) e=—@===Total amino acid in dry(%) e===@=== Free amino acid in solution (%)
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BIOSTIMULANTS
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VALIDATION OF HYDROLYSED PRODUCT FROM
WASTEWATER AS A BIOSTIMULANT
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PROPOSED STRATEGY FOR PROTEIN RECOVERY FROM PAP CAT 2
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HYDROLYSIS PRETREATMENT

MECHANICAL ENZYMATIC
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OPTIMISATION OF ENZYME LOADING TO OBTAIN COLLAGEN HYDROLYSATES

FROM PAP
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VALIDATION OF BIOPOLYMER BASED FREE AMINO ACIDS AS
A BIOSTIMULANT
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VALIDATION OF COLLAGEN HYDROLYSATE BASED
BIOPOLYMER AS A RETANNING AGENT

Sustainable approach for the chemical industry (e.g. bio-
content).

Added-value through functionalization of biowaste recoveries
and resource efficient procedures.

Reducing dependence on imported chemicals.

Enabling product circularity.

STANDARD 50% PROTEIN 100% PROTEIN Relatively low carbon footprint contributing to reduce PEF.
RETANNING RETANNING RETANNING
AGENT AGENT AGENT

19 of 23



INESCOP

VALIDATION OF COLLAGEN HYDROLYSATE BASED BIOPOLYMER AS A
RETANNING AGENT
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super
Biodiesel

lifesuperbiodiesel.eu

Production of advanced biodiesel from animal wastes
using supercritical technologies
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RAW MATERIALS
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PREPARATION FRACTION SEPARATION ENZYMATIC HYDROLYSIS CONCENTRATION BIOESTIMULANTS
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Thanks for your attention

PhD Henoc Pérez Aguilar
hperez@inescop.es
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