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Potential for technical innovation and commercial application 
 
Recycling is also a way to reduce management costs of wool wastes that are entirely faced by 
farmers. Actually, annual shearing costs about 2 Euro per head and produces 1,5 - 3 kg head coarse 
wool (that is more than 200 thousands tons in EU of which 18-20 thousand tons in Italy). The 
project has demonstrated that wool wastes can be entirely transformed into a high value fertiliser 
with many excellent properties (prolonged release of nutrients associated with soil bio-stimulation 
properties) suitable of best commercial exploitation.  
Among business opportunities of the new technology developed by this project, the use of a green 
fertiliser obtained from the conversion of a renewable biomaterial such as waste wool may be 
proposed for other cultivation purposes (i.e. protein hydrolysates permitted in biological 
agriculture) to further increase added value. Knowledge developed on this new application of 
superheated water, and planning, construction and commissioning of the laboratory-scale and 
demonstration plants during the project implementation, actually represents innovation technology 
to transfer for enabling production of full scale plants to be installed in due places.  
Moreover, most of the knowledge gained in the field of green recycle of organic wastes, should be 
transferable to processing of other animal waste biomasses such as poultry feathers, or by-products 
from the industrial processing of natural textile fibre.  
This may increase direct employment in production, commercialisation, installation and 
management of new hydrolysis plants and should stimulate investments and business (new 
enterprises or diversification activities of existing producers of fertilisers).  
By the way, many stakeholders have revealed specific expressions of interest in the project idea and 
preliminary results.  
Life+GreenWoolF has been selected to participate to the 1st Platform Meeting “Life as an 
investment catalyst” held in Brussel on 2nd December 2015, aimed to demonstrate that the LIFE 
program can help mobilise private financing for strategic investments. The event brought together a 
sample of selected LIFE projects and representatives from the European Investment Bank (EIB), to 
discuss possibilities of funding through the existing EIB financing instruments and, in particular, 
the European Fund for strategic Investments (EFSI).  
As said in that meeting by European Commission's Director-General for Environment, Daniel 
Calleja Crespo, "LIFE has a very important financial leverage effect and it has the potential to 
mobilise other resources for environmental projects. This is why we see this meeting as very 
important." To that end, several promising and innovative projects were selected that could be 
developed and scaled up to have a greater impact and contribute to the growth of the EU economy. 
According to Mr Calleja, "these could be flagship projects for Europe", and in his view "these 
projects could easily fit into the 'Juncker Plan' as successful initiatives linked to the concepts of the 
circular economy and sustainability”. He explained the projects were selected for a number of 
reasons including their market potential, degree of maturity, and the match of the solutions they 
provide with policy priorities. He added that the companies involved have experience in their 
respective sectors and "they have the capacity to create jobs". In conclusion, the Commission 
highlighted the challenges of scaling up projects and bringing them to market, and underlined its 
support on the matter. During the presentation of the Life+GreenWoolF (see Annex 28), the project 
leader estimated there is a market in the EU for 500 small (100 kg wool capacity) and 50 large (1 t 
capacity) hydrolysis plants. 



 

 
 
Fig 36 - Presentation of the Life+GreenWoolF to the 1st Platform Meeting “Life as an investment catalyst” 
held in Brussel on 2nd December 2015 
 
The break even point for a 100 kg plant (150 t/y wool, corresponding to about 300 t/y liquid or 400 
t/y solid fertiliser), with a payback period of 2 years, has been calculated 0.46 €/kg for the liquid 
fertiliser, and 0.52 €/kg for the solid one. 
The project would need €2 million for capital expenditure in order to build 100 small units each 
year, as explained by its beneficiaries. The EIB representatives said this project was an interesting 
one in the circular economy context. (The EU's Circular Economy Package was adopted on the day 
of the platform meeting). Expressions of interest have also been received from Extra EU Countries, 
especially those where sheep meat is a major business. Also, the Life+GreenWoolF project has 
been appointed as "The project of the month, March 2015, on the Italian Ministry of Environment 
website. 
Direct applications involving also the GreenWoolF team are envisaged in Slovenia-Friuli Venezia 
Giulia (Project LANATURA), Piedmont (RITALAN), Sicily (ECOSHEEP), Calabria (LALOCA), 
Tuscany (Integrated Regional Projects). Expressions of interest were received from Canada, 
Turkey, Tunisia, Iran, Georgia, and India.  

Innovation and demonstration value 
 
The valorisation of coarse and crossbred wool from EU sheep farming and butchery industry has 
been the aim of a number of efforts financially supported from local and EU Development Plans. 
Nevertheless, only niche applications have been proposed till now, whilst the exploitation of the 
bulk of the low quality coarse wool clip still remains an unsolved problem.  
Management costs and early processing costs (scouring and carbonising) are economically 
unsustainable without public financial support. Furthermore, the high amount of dead fibres 
(kemps) in the fleece of most native crossbred makes their wool unserviceable for textile uses, since 
cheaper and better quality wools from Overseas are available for textile applications.  
As already said, scouring is a high environmental impact process, since raw wool is heavily 
contaminated by impurities and has to be washed or treated with a method that ensures that no 
unacceptable risks for health remain. Wool scouring factories are mostly out of business and allied 
technologies are currently disappearing in the entire EU; most industrial scouring plants have been 
dismantled, so that the costs of washing poor quality wools and the compulsory treatments of the 
effluents are unsustainable. 
Compared to other solutions, the development of a chemical free treatment of raw wool (unwashed) 
to be carried out with an easy-to-manage plant, would obtain the important result of reducing costs 
and treatments of the effluents from wool washing (scouring).  
Hydrolysis of wool wastes can be carried out in different process conditions with different chemical 
agents, but the hydrolysis with superheated water has never been applied to greasy wools. 
Nevertheless, green hydrolysis with superheated water, under controlled process conditions, allows 
tailoring the extent of the peptide length so as to obtain different proportions of fast/slow release 



nutrients: amino acids (fast release) and residual partially hydrolysed fibres (slow release) with the 
elements being released over time as the fibres decomposed. In addition, wool retains water and 
acts as an ion exchanger, absorbing excess ions to reduce the run-off of nutrients into waterways. 
Superheated water also hydrolyses wool wax and inactivates pesticide residues; all material is 
transformed into fertilizer and there are no additional wastes resulting from the process. The 
proposed approach and the methodologies developed during the Life+GreenWoolF implementation 
are innovative and there is no literature available till now. From the Academic Year 2015-2016, the 
fundamentals of the project are the subject of university teaching in the Course of Innovative 
Processes Design within the Master of Science in Chemical Engineering and Sustainable Processes, 
at the Politecnico of Turin. Original scientific and technological results of the project have been 
recently published in international peer reviewed journals: 
1- M. Zoccola, A. Montarsolo, R. Mossotti, A. Patrucco, C. Tonin, “Green Hydrolysis as an Emerging Technology to 
Turn Wool Waste into Organic Nitrogen Fertilizer”, Waste Biomass Valorisation, June 2015, DOI 10.1007/s12649-
015-9393-0 
2- P. Bhavsar, M. Zoccola, A. Patrucco, A. Montarsolo, R. Mossotti,  G. Rovero, M. Giansetti, C. Tonin, “Superheated 
Water Hydrolysis of Waste Wool in a Semi-Industrial Reactor to Obtain Nitrogen Fertilizers", Am, Chem. Soc. 
Sustainable Chemistry & Engineering, October 2016. DOI: 10.1021/acssuschemeng.6b01664 

Long term indicators 
 
Data on the amount of wool wastes disposed in landfill are not easy available because of illegal 
practices of transport and disposal. However, the commercial application of the new technology, in 
terms of number of new hydrolysis plants, actual plant productivity and place of installation, will be 
significant quantitative long-term indicators to be used for the long term evaluation of the project 
success. The break even point for a 100 kg plant (150 t/y wool, corresponding to about 300 t/y 
liquid or 400 t/y solid fertiliser), with a payback period of 2 years, has been calculated 0.46 €/kg for 
the liquid fertiliser, and 0.52 €/kg for the solid one. After the return of the investment, a cost of 0.33 
€/kg fot both the liquid and the solid fertilisers should cover the operating expenses (manpower, 
fuel, electricity, water, storage and handling) on the hypothesis to pay 0.2 €/kg for waste wool. 
Another long term indicator will be the added value of the fertilise supported by the excellent 
agricultural properties (biostimulant and prolonged release, foliar feeding) as described in Action 
B6, that should give room for business. 
 


