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FANGHI di depurazione
RESIDUI DERIVANTI DAI PROCESSI DI DEPURAZIONE DELLE ACQUE REFLUE PROVENIENTI DA 

INSEDIAMENTI CIVILI E/O DA INSEDIAMENTI PRODUTTIVI              Council Directive 91/271/EEC

Destinazione dei fanghi nei diversi paesi (%) (EurEAU Survey 2017)

22.5 kg ss/abitante/anno

Europa 10M t/anno 
ITALIA 1.5 M t/anno
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UPCYCLING dei fanghi in AGRICOLTURA

PRODOTTI FERTILIZZANTI (D. Lgs. 75/2010)

AMMENDANTE COMPOSTATO CON FANGHI
prodotto da processo di trasformazione e stabilizzazione di reflui e fanghi (<35%) + altre matrici

pH 6.0-8.8; C>20%; C umico e fulvico > 7%;  N organico  > 80% dell’N totale; C/N < 25; 

Assenza di Salmonella e Escherichia coli 

GESSO DI DEFECAZIONE DA FANGHI 
prodotto da idrolisi di fanghi mediante calce e/o acido solforico e successiva precipitazione del 

solfato di calcio



Can we reuse sludges in agriculture?

HETEROGENEOUS MATERIAL THAT IS ADDED TO COMPLEX
SYSTEMS 

+ Macro &  micronutrients for plants

+ Organic metabolites for the soil-plant-microbiome system

+ Carbon sources that can increase C sequestration and 
mitigate climate change

- Contaminants: organic and inorganic compounds

- Pathogens



1) MACRO & MICRONUTRIENTS FOR PLANTS

Global nutrient land productivity Global Change in cereal production, 
yield and land use - 1961 to 2021 



Agricultural soils deficient in nutrients Decrease of proteins in grain
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1) MACRO & MICRONUTRIENTS FOR PLANTS

LONG-TERM APPLICATION OF SLUDGES IN RICE PADDIES



INCREASE of N FERTILITY 

RISK OF P TRANSFER FROM SOIL TO WATERS AND EUTROPHICATION
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1) MACRO & MICRONUTRIENTS FOR PLANTS

PLANT NEEDS: N/P 6-12 

TECHNOLOGIES TO CORRECT WASTE N/P RATIO



TECHNOLOGIES TO CORRECT WASTE N/P RATIO
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MICRONUTRIENTS IN CROPS & HUMAN DEFICIENCIES 
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LONG-TERM APPLICATION OF SLUDGES IN RICE PADDIES

1) MACRO & MICRONUTRIENTS FOR PLANTS



2) SLUDGES CONTAIN METABOLITES

SLUDGES

METABOLITES or 
derived compounds

- metabolites increase nutrient availability

- favour fluxes of nutrients from soil to waters

- promote plant growth promoting bacteria

- improve microbial activity and OM degradation



2) SLUDGES CONTAIN METABOLITES
LONG-TERM APPLICATION OF SLUDGES IN RICE PADDIES



2) SLUDGES CONTAIN METABOLITES
LONG-TERM APPLICATION OF SLUDGES IN RICE PADDIES

Increase of microbial activity

Increase of nutrient available forms

Enhanced biocycling of nutrients

C sources?



3) SLUDGES CONTAIN CONTAMINANTS



3) SLUDGES CONTAIN CONTAMINANTS

LONG-TERM APPLICATION OF SLUDGES IN RICE PADDIES



Can we or must we reuse sludges in agriculture?

HETEROGENEOUS MATERIAL THAT IS ADDED TO COMPLEX 
SYSTEMS 

Important sources of macro &  micronutrients for plants

Organic metabolites activate the soil-plant-microbiome
system

Carbon sources that can increase C sequestration and 
mitigate climate change

Contaminants can compromise their application and crop
health



THANK YOU FOR YOUR ATTENTION and 
THANKS to…
Maria Martin, Michela Schiavon, Daniel Said Pullicino, Elio Padoan

Marco Romani Eleonora Miniotti, Daniele Tenni, Gianluca Beltarre

Projects:

Centro Nazionale Agritech, finanziato dall'Unione Europea – NextGenerationEU (PIANO NAZIONALE DI RIPRESA E 

RESILIENZA (PNRR) – MISSIONE 4 COMPONENTE 2, INVESTIMENTO 1.4 - D.D. 1032 17/06/2022, CN00000022). I punti di vista e le 

opinioni espresse sono tuttavia solo quelli degli autori e non riflettono necessariamente quelli dell'Unione europea o della Commissione 
europea. Né l'Unione Europea né la Commissione Europea possono essere ritenute responsabili per essi.
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