AEROBIC GRANULAR SLUDGE FOR WASTEWATER
TREATMENT AND RESOURCE RECOVERY
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MULTIBIZREFINERY |

Multi-purpose strategies for broadband agro-forest and fisheries by-products valorization:
a step forward for a truly integrated biorefinery

EXTRACAp
EXTRACTICY,

A multidisciplinary scientific research and technological development project
presented by a consortium of six research units with complementary skills to
create synergies that will seek to capitalize and optimize means and resources
and to create critical mass to accelerate the production of knowledge and
solutions to societal challenges, mainly in the agro-food sector, ensuring
environmentally friendly practices.
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AEROBIC GRANULAR SLUDGE PROCESS

Biofilm technology for wastewater treatment;

Special case of biofilm composed of self-immobilized microorganisms forming

spherical sludge aggregates

Microbial cells

Step 1: Cell-
cell adhesion

Step 2: Micro-
aggregate
formation

Step 3: EPS
synthesis

Step 4:
Maturation

Aerobic zone

Anoxic/
anaerobic zone

Core zone with
dead cells

Mature granule

Figure from Sarma et al. 2017

0-30 days

30-60 days

EPS: Extracellular polymeric substances
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AEROBIC GRANULAR SLUDGE PROCESS

75% less land area
30-50% less energy-costs
Less construction materials
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AEROBIC GRANULAR SLUDGE PROCESS TREATS REAL FISH CANNING WASTEWATER
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AEROBIC GRANULAR SLUDGE PROCESS TREATS REAL FISH CANNING WASTEWATER

_—

|

—_—————
~

1
1
1
l
. . |
: |
1 1
1 1
1 1
) )
EAY ’
o _____ R
Microbiome profile Y
I

E Granular biomass |

C Fish canning wastewater | s
@3 CATOLICA 7 S -
Eﬁ'?;} ESCOLA SUPERIOR DE BIOTECNOLOGIA () wate rl | N k

PORTO



AEROBIC GRANULAR SLUDGE PROCESS TREATS REAL FISH CANNING WASTEWATER
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AEROBIC GRANULAR SLUDGE PROCESS TREATS REAL FISH CANNING WASTEWATER
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Microbiome analysis

e Main microbial community changes occurred
during higher organic load period

e Bacterial groups associated to EPS production,
carbon and nutrients removal were resilient.
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AEROBIC GRANULAR SLUDGE PROCESS TREATS REAL FISH CANNING WASTEWATER
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* EPSis mainly composed of proteins, carbohydrates and humic acids, that changed over time

* We found correlation between performance and granules morphological and structural changes
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AEROBIC GRANULAR SLUDGE PROCESS TREATS REAL FISH CANNING WASTEWATER

Main conclusions
* AGS can treat fish canning wastewater
e (Carbon and nitrogen loads were identified the main disturbance factors

* Microbiome diversity and adaptation supported AGS stability and fast recovery
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