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0. QUESTIONS about BIO (AGRI-WASTE) 

• WASTE VS BY-PRODUCTS (EWC, OTHER 

LEGISLATION) 

 

• TERRITORIAL MISMATCHES (MANURE, INTENSIVE 

HORTICULTURE…) 

 

• R&D&I WINDOW TO ACCELERATE THE CHANGES  
- Making different stakeholders, diffrent areas, countries work together 

- SMEs window to change (tech staff, technologies, networking, financing) 

- Challenge to integrate farmers, cooperatives 

 

• PHOSPHORUS. DO WE NEED MINERAL P 

FERTILISERS?  
  

 



PROYECTO DE COOPERACIÓN TECNOLÓGICA ENTRE PYMES 
FONDO TECNOLÓGICO (CDTI-CTA) 

NNTT ABIOAGRIN (CDTI Coop project.- Spain) 1. NNTT ABIOAGRIN (CDTI Spain) 

www.nnttabioagrin.info 



                TECHNOLOGY 

Obtención de compost de origen 
vegetal de los restos d cosechas 

con características nutricionales y 
funcionales y propiedades 

mejoradas en cuanto al efecto en 
las plantas y de fácil 

aplicación. 

Obtener formulados a 
base de 

microorganismos que 
permitan una valoración 

adicional del compost 
vegetal. 

COMPOSTING 

Aerated Static Piles with  

Semi-Permeable Cover” 

  



                INPUT MATERIALS 

Obtención de compost de origen 
vegetal de los restos d cosechas 

con características nutricionales y 
funcionales y propiedades 

mejoradas en cuanto al efecto en 
las plantas y de fácil 

aplicación. 

Obtener formulados a 
base de 

microorganismos que 
permitan una valoración 

adicional del compost 
vegetal. 

PILA 2 

PILA 1 

Residues, by-products  

STRAWBERRY 

RICE STRAW 

OLIVE LEAVES 

BIOMASS as 

BULKING  AGENT 
HORTICULTURAL 

WASTE 

Pile 1 A 
White 

Pila 1 B 
Inoculated 

Pile 2 A 
White 

Pile 2 B 
Inoculated 



              COMPOSTING MIX 

Sample Pile 1 Pile 2 
Date 10/05/2012 09/05/2012 

Parámetros generales 

pH (Extracto 1/10) 7,74 5,64 
Conductividad (Extracto 1/10)µS/cm a 20ºC 3.260,00 5.460,00 
Relación C/N 32,82 16,59 
Materia Orgánica Total (%) 57,99 70,80 
Carbono Orgánico Total (%) 33,63 41,06 
Ácidos Fúlvicos (%) 5,8 11,4 
Ácidos Húmicos (%) 10,93 11,20 
Parámetros físicos 

Humedad (%) 30,33 50,28 

Densidad (g/mL) - 0,40 
Partículas > 25 mm (%) 16,30 < 0,01 

Metales pesados 

Cadmio (mg/kg) < 0,10 < 0,10 

Cobre (mg/kg) 11,05 64,79 
Níquel (mg/kg) 1,6 4,7 

Plomo (mg/kg) 2,1 10,1 

Zinc (mg/kg) < 50,00 < 50,00 

Mercurio (mg/kg) 1,11 0,99 

Cromo (mg/kg) 2,98 4,07 
Arsénico (mg/kg) < 5,00 < 5,00 



              COMPOSTING PROCESS   

Irrigation water, Control T 

Sampling protocol 



             COMPOSTING PHASES   

SAMPLING PROTOCOL 

PHYSIC-CHEMICAL                    
(AGQ) 

 

MICROBIOLOGICAL                 
(Grupo BIO-169) 

 

PROCESS CONTROL / COMPOST MATURITY (Grupo RNM-271 UCO) 
 

COMPOSTING MATURATION STORAGE 

Del 09/05/2012 al 
13/01/2013 

Del 14/01/2013 al 
04/03/2013 

Del 05/03/2013 hasta la 
retirada de los compost 



FINAL COMPOST 
  

Parámetros físico-químicos   

Conductividad  (µS/cm) 963   

Humedad (%) 20   

pH  8,14   

Relación C/N 11,78   

Densidad (g/ml) 0,72   

Compuestos orgánicos (%)   

Materia Orgánica total 24,4   

Ácidos Fúlvicos 5,9   

Ácidos Húmicos 13,0   

Nutrientes (%)   

Nitrógeno Total  1,50   

Fósforo (P2O5) 0,62   

Potasio (K2O) 0,48   

Calcio  (CaO) 16,52   

Magnesio (MgO) 0,57   

Hierro (FeO) 1,13 RD 506/2013   

Metales pesados (ppm) Clase A Clase B Clase C   

Cadmio 0,21 0,7 2 3    

Cobre 75,90 70 300 400   

Cromo 14,00 70 250 300   

Mercurio <0,20 0,4 1,5 2,5 

Níquel 13,10 25 90 100 

Plomo 9,00 45 150 200 

Zinc 94,70 200 500 1.000 

Parámetros Microbiológicos   

Escherichia coli (UFC/g) <10   

Salmonella sp.  Ausencia/25 g   

COKTAIL CBPC1 - COMPOSTING 

*NTAB CBP6 Promicromonospora citrea: 
actividad ureasa, fosfatasa NBRIP,  
celulasa y amilasa; quitinasa, lipasa, 
proteasa, sideróforos.  

*NTAB CBP16 Streptomyces cellulosae: 
Acividad celulasa y amilasa; quitinasa, 
lipasa, proteasa, sideróforos. 

* NTAB CBP57 Bacillus sp. B1 (2007): 
actividad ureasa, celulasa y amilasa; 
quitinasa, lipasa, proteasa, sideróforos. 

 

COCKTAIL CBPC2 - STORAGE 

* Bacterias amonificantes  
* Fijadoras de nitrógeno molecular 
* Solubilizadoras de fósforo 
* Bacterias quitinolíticas para reducir el 
estrés de la planta y promover el efecto  
antIfúngico  
* Bacterias productoras de sideróforos 
(capturan hierro para ponerlo a disposición de 

la planta) 
* Bacterias productoras de ácido indolacético 

IAA (Bio-estimulante) 

COMPOST and BIO-COKTAILS 



  

          INOCULATION STRATEGY 

 

1 L. cócktail / 10 t input material 
  

1 L. de coctel / 15 L. water 

 

Concentration 10 to the 7 
  

                                 

MILESTONES 2/3 

1 L. cócktail / 5 t input material 

 
1 L. de coctel / 15 L. water 

 

Concentration 10 to the 8 

 
  
 

MILESTONE 1  



            INOCULATION SYSTEM 

1ª Inoculación 

Milestone 1 Milestone 2 



                  EXPERIMENTAL RESULTS 

COMPOST OCT 10 - ABR 11 
  

Pilas Composición 

Inoculación cóctel 

Dosis 

(t/ha) 

RESULTADOS PRODUCCIÓN (PLANTAS) NUTRIENTES  SUELO (ppm) NUTRIENTES FOLIAR % 

Compostaje 
(2/11) 

Maduraci
ón (6/11) 

PRECOZ (gr/pl) TOTAL (gr/pl) 

N P K Ca Mg N P K Ca Mg 
1ª cat. 2ª cat Total 1ª cat. 2ª cat Total 

1A 
Paja arroz 

Residuo fresa 

Hoja olivo 

- - 

15 

430 160 270 18 35 15 28 17 14 62 11 2,50 0,44 2,30 1,30 0,26 

1B 

Enzim biofert 

430 140 290 16 35 9 32 27 18 100 19 2,60 0,45 2,40 1,30 0,47 

2A Res. Fruta 
verd 

Biomasa 
vegetal 

Hoja olivo 

- - 

385 125 260 20 35 9 40 27 11 60 8 2,60 0,46 2,20 1,40 0,44 

2B 

Enzim biofert  

300 80 220 20 34 8 70 30 12 78 9 2,80 0,43 2,20 1,26 0,43 

- Control - - - 300 100 200 20 34 6 40 20 22 28 6 2,40 0,43 2,20 1,25 0,16 



                    From R&D to the FIELDS 

               Almonte (Huelva)   
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2. REFERTIL (7FP 2011-2015)  

REFERTIL - KBBE 2011.1.2-02     
 7th Framework Programme 

REFERTIL - Reducing mineral fertilisers and chemicals 

use in agriculture by recycling treated organic waste as 

compost and bio-char products  



REFERTIL Structure and EU policies´ part 

WP1. INPUT BIOWASTE IDENTIFICATION AND QUANTIFICATION 
• D1.2. Set up of an input material criterion (M12) 

 
WP2. BIOCHAR ASSESSMENT. 

• D2.3. Biochar policy supporting report (M24) 

 
WP3. COMPOST ASSESSMENT.  

• D3.3. Compost policy supporting report (M24) 

 
WP9, RECOMMENDATION AND STANDARISATION OF THE 

IMPROVED RECYCLING TECHNOLOGIES AND PRODUCTS.  
• D9.1. Setting up an input material positive list in correlation with 

EoW criterion (M48). 

• D9.2. Setting up a proposal frame for common quality standard 

requirements (M48). 

• D9.5. Setting up a new application methods and good practice 

guide for the biochar/compost product (M48). 

• D9.6. Development of new organic waste treatment strategy models 

for other EU urban City Councils (M48). 



REFERTIL Structure and EU policies´ part 

The importance of REFERTIL / partners network 
 

- REFERTIL 13 partners from 7 EU countries 

- FERTILPLUS 14 partners from 6 EU  countries 

Info from policies, legislation,  

Feedback and revision of Compost Policy Supporting Report 

 

 The importance of REFERTIL Composting Survey network 
 

- 23 composting plants from 8 countries; 5 Plants selected for further  

- More than 40 compost samples analyzed 

Info from techs, processes, environmental permits, economic aspects 

Feedback and revision of Compost Policy Supporting Report 
 



Compost/Organic Fertilisers standardisation in course 

PTEs 
(ppm)  

ORGANIC 
FARMING  

ECOLABEL 
EOW 
FINAL 
DOC  

SPANISH R.D. 506/2013,  
ON FERTILISERS Proposal 

Stabilised  
Bio-waste 

DG ENV 
Proposal 
Sludge 

Directiva 
86/278/EEC 

Sludge Class A Class B Class C 

Cd  0.7 1 1.5 0,7 2 3 3 10 20 a 40 

Cr (total)  70  100 100 70 250 300 300 1.000 - 

Cu  70 500 200 70 300 400 500 1.000 1.000 -1.750 

Hg  0,4 1 1 0,4 1,5 2,5 3 10 16 a 25 

Ni  25 50 50 25 90 100 100 300 300 a 400 

Pb  45 100 120 45 150 200 200 500 750  - 1.200 

Zn  200 300 600 200 500 1.000 800 2.500 2.500 - 4.000 

PAH 16  - 6 0,4-0,8 6 

Impuritie
s ≥2mm  

0,5% 0,5 2% 



REFERTIL / FERTIPLUS Conference in Brussels 

Compost and biochar safety, economy and  

EU law harmonization Conference 
June 23, 2015, Brussels 

 

             Time: June 23, 2015 (09:00 - 17:00), participation is free 

        Location: Flemish Government Building, Hendrik Conscience Building,     

        Hadewych auditorium, Koning Albert II-laan 15, 1210 Brussels, Belgium 

                          Organizers: REFERTIL and FERTIPLUS 

                                        Registration: www.refertil.info 

  



REFERTIL Intl´Conference in Spain 

PHOSPHORUS, another REASON to RECYCLE:  

COMPOST and BIOCHAR from BIOWASTE 
September 17-18 2015, Toledo. 

 

  Session 1. REFERTIL Compost and Biochar product  evaluation and    

                     agronomical results 

 

  Session 2. Phosphorus recovery: needs, technologies and drivers 

 

  Session 3. P and N natural solutions, efficiency and nature protection 

 

                     Organizers: REFERTIL and BIOMASA del GUADALQUIVIR 

                                           Registration: www.refertil.info 

 

  



  

       TL-BIOFER   
  www.tl-biofer.eu 
 

 
 

  

NUTRIENTS and REGENERATED WATER RECYCLING in  
WWTPs through TWIN-LAYER MICROALGAE CULTURE 

for BIO-FERTILIZERS PRODUCTION 

   

 3. TL-BIOFER (Life+2013ENV) 



  
  

The ENVIRONMENTAL PROBLEM:  El Viso WWTP   



  
  

TECHNOLOGY:     BIOFILM   vs  SUSPENSION SYSTEMS  

Twin-Layer (TL) system: In this technology, microalgae are immobilised 

by self-adhesion on a wet, microporous ultrathin substrate (the 

substrate layer). A second layer, which consists of a macroporous 

fibrous structure (the source layer), will provide and distribute the 

growth medium. 

 

  

 



  
  

PROTOTYPE: From LAB  to  the WWTP   



  
  

  

  

BIO-FERTILISERS to be tested in Spain and Italy   



  
  

• Development of a concept for transformation of harvested 

TL microalgae into a marketable biofertiliser product. 

• Formulation of marketable biofertilisers from microalgae: 

  20 000 kg; 

•  At least three new products from three biofertiliser lines: 

    - 300 L. for suspensions/foliar product; 

    - 100 kg. for powdered product; 

    - 50 kg. for micro-granulated product 



4. IDEAS, PROPOSALS 

• Harmonisation at the EU level (input materials, final 

products…new EU Fertilisers Reg, Biowaste Dir) 

 

• Phosphorus recycling 
- Use of “clean resources” in organic residues and by-products 

- Use of full / balanced organic fertilisers (compost)  

 

• New products (bio-stimulants, phyto-fortificants) 
- Biology to identify functional strains to integrate in organic fertilisers 

- Control disease from compost + additives (Biochar, Si, bio-cocktails) 

- Ecology and Biology vs Biotechnology 

 

• Policy measures, in the CAP, Organic farming, other 
 


