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1. The Context
Drivers leading to the AVAnD project

• Bioenergy industry experiencing 

huge growth, with increasing 

amounts of  ‘waste’ being produced 

(eg anaerobic digestate from AD & 

biomass ash from thermal 

transformation)

• RRfW challenges with:
• Transportation

• Storage

• Consistency 

• Stability (eg ammonia emissions)

Adding value to digestates but…as fertilisers? Soil conditioners?



1. The Context
The AVAnD project

Identification of  a novel nutrient-recycling pathway to maximise soil quality and 

crop productivity utilising waste streams derived from bioenergy production. 



1. The Context
The AVAnD project

Work package 1 [WP1] 

Waste characterisation
and blend formulation

Work package 2 [WP2] 

Blends trials – plant 
(wheat) productivity & 

soil effects.

Work package 3 [WP3] 

WP2 upscaling

Environmental effects 
(GHG emissions; microbial 

communities)

Work package 4: Engaging with policy and regulation



 Waste streams characterisation

o Waste streams screened down (2/6 selected)

o Whole digestates/ash fractions (no pre-

processing)

 Blending

o Targeted typical N:P ratios for cereals (wheat)

fertilization.

o Short mixing period before application

(consistent end point).

 Dewaterability and nutrient fractionation [AE]

o Effect of ash addition on polymer dosage and

blends chemical composition stability.

o Economically inviable (cost Vs nutrients value)

o Differential nutrients (P, N & K) partition in

liquid & solid (fibrous) fractions

 Stability (N-loss)

 Ash sterilizing effect [JHI]

o Final stages of  data processing.

o Pathogen reduction due to ash addition

2. The Evidences
Workpackage 1

WP2

 Phosphorus (P) dynamics [JHI]

o Materials characterization (NMR).

o P-availability

o P-speciation

o Microbial P-Interactions



2. The Evidences
Workpackage 2 Available nitrogen

(NO3-N; g/kg; dry basis)

Exp A (neutral soil) driven by nutritional effect (N-added) contrasting 

Exp B, driven by soil conditioning (liming)

Soil pH



2. The Evidences
Workpackage 3

Glasshouse Exp. A

Mesocosms under field 

conditions

Consistent results upscaling from glasshouse to field



 Further formulation work required – AVAnD explored a route for the 

combination and blending of  biomass ash and digestate, concluding that achieving 

stability was essential.

 Comparable plant productivity – Consistent effects while upscaling (wheat). 

Partial substitution for inorganic fertilizer could be feasible.

 Maintaining soil function & ecosystem services delivery (short-term) – at the 

dosage used, no detrimental effect on soil biota and similar GHG emissions to 

other waste streams applied to land. 

 Management is crucial – several of  the effects observed were contrasting and 

dependent on the management exerted (soil nature, dosage criteria, crop species, 

etc).

2. The Evidences
Highlights



Source: Strubias kick off  meeting 

6/7 July 2016. Vicent Delvaux. 

DG Grow. European commision

3. The Policy
Waste/Fertiliser regulations



Source: Strubias kick off  meeting 

6/7 July 2016. Vicent Delvaux. 

DG Grow. European commision

3. The Policy
Waste/Fertiliser regulations

To incentivize large scale fertilizer
production from domestic sources,
transforming waste into nutrients
for crops

Next step: plenary. Almost there!!



 Supportive policy/regulatory framework for AVAnD scope.

 Waste or product? Focusing on target composition (recovery rules) rather than

process (EoW) for product consideration could boost innovation but at higher 

costs (compositional analyses).

 Scenario defined by factors such as: 

 Policy/Regulations (waste or product?)

 Scale (industrial/small)

 End use (fertilizers; soil improver, liming agent)

 Management (e.g. application to land, improvement of  digestate quality)

 Irrespective of  choice, essential to achieve stability and advisable to find ways to 

improve blends forms (eg dewatered blends) for cost-effectiveness and 

environmental sustainability (related to management).

3. The Policy
Highlights



• Formulation development - PhD (October 2016 – 2019) 

• RECIRCULATE – GCRF: Growing research capability to meet the challenges 

faced by developing countries (October 2017-2021)

• Bioenergy residues in sub-Saharan Africa - NERC IOF (November 2017 - 2019)

4. The Impacts
Research (follow-on)

AVAnD II - Innovate UK/BBSRC (January 18 – May 19)



WP4

• Solution focused 

research (Water for 

energy) 

• Interdisciplinary co-

designed research

• Capacity building

• Eco-innovation 

http://www.recirculate.global/

http://www.recirculate.global/


4. The Impacts
Research - (scientific publications)

https://www.frontiersin.org/research-

topics/7719/resource-recovery-from-waste

• Research articles – drafted/submitted

• Two book chapters to the book on RRfW hosted by the Royal Society of  Chemistry

• RRfW Research Topic at the 

Open Access platform 

Frontiers. RRfW members 

as host editors [Still time to 

submit. 31st Jan19!!!]

https://www.frontiersin.org/research-topics/7719/resource-recovery-from-waste


Source: Blog entry 
https://www.r-e-

a.net/blog/where-is-the-

end-of-waste-02-03-2018

4. The Impacts
Policy

https://www.gov.uk/government/publications/f

rom-waste-to-resource-productivity

The Government Chief Scientific Adviser’s Report: From waste to resource productivity

https://www.gov.uk/government/publications/from-waste-to-resource-productivity
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