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2. List of abbreviations, acronyms and symbols 
 
°C Celsius degree DALY Disability-adjusted life year 

pH hydrogenionic concentration DCM dichloromethane 

< lower than DMA direct mercury analyzer 

μS micro Siemens DMP dimethoxypropane 

§ paragraph Dr Doctor 

% percentage E. Escherichia 

Al aluminum EC European Commission 

aq. aqueous  e.g. exemplii gratia (for example) 

As arsenic EN European Standards 

ATR attenuated total reflectance eq. equivalent 

B boron ESI Electrospray ionization 

Ba barium et al. et alter (and others) 

Be beryllium etc. et cetera (and so on) 

bln billion EtOAc ethyl acetate 

BOD biological oxygen demand  EU European Union 

BRM Basidiomycete rich medium F. Funalia 

C10  10 carbon atom chain Fe ferrum (iron) 

ca.  circa (approximately) FTE full time equivalent 

Ca(OH)2 calcium hydroxide FTIR Fourier Transform Infra-Red 

Cd cadmium h hour(s) 

centi- 10
-2

 HCl hydrochloric acid 

CH2 methylene Hg hydrargyrum (mercury) 

CH3 methyl H2SO4 sulphuric acid 

cm centimetre(s) HLB hydrophilic lipophilic balance 

cm
-1

 wavenumber ICCOM 
Istituto di Chimica dei 

Composti Organometallici 

CNR 
Consiglio Nazionale 

delle Ricerche 
ICP Inductively Coupled Plasma 

Co cobalt i.e. id est (that is) 

COD chemical oxygen demand ISO 
International Organization 

for Standardization 

COM commercial IULTCS 
International Union of Leather 

Technologists and Chemists Societies 

C=O carbon oxygen double bond Kg kilogram 

Cr chromium kilo 10
3
 

Csp
3
-H aliphatic carbon-hydrogen bond L (l) litre(s) 

Cu cyprium (copper) LCA Life Cycle Assessment 
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List of abbreviations, acronyms and symbols (continued) 

m Meter OES Optical Emission Spectroscopy 

Me methyl O2 oxygen 

MEA maltose extract agar P. Pseudomonas 

MeCN acetonitrile Pb plumbum (lead) 

mEO mol equivalent of oxyrane ppb parts per billion 

mg milligram(s) Prof. Professor 

mg/L(l) milligram(s) per litre REACH 
registration evaluation authoriza- 

tion and restriction of chemicals 

mg O2/l milligram of oxygen per litre R
2
 coefficient of determination 

micro- 10
-6

 Sb stibium (antimony) 

milli- 10
-3

 Se selenium 

mln million seqs. sequences 

mm millimetre(s) S.L. sociedad limitada (limited, ltd) 

m
2
 square meters SME small medium enterprises 

m
3 

cubic meter sq. square 

Mn manganese srl 
società a responsabilità 

limitata (limited, ltd) 

mPt millipoint TEA triethylamine 

MS Mass Spectroscopy TEC triethylcitrate 

N Newton TGA Thermogravimetric Analysis 

n normal Tl thallium 

NaCl sodium chloride TLC thin layer chromaotgraphy 

NaHCO3 sodium bicarbonate Ton tonne 

NaHS sodium solfohydrate Ts tosyl 

Na2CO3 sodium carbonate p-TsCl p-toluensulphonyl chloride 

Na2S sodium sulfide p-TsOH p-toluensulphonic acid 

Na2SO4 sodium sulfate UNI Italian national unification 

NaOH sodium hydroxide V vanadium 

Ni nickel VAT value added tax 

N/mm
2
 Newton per square millimeter w/w weight - weight ratio 

NMR nuclear magnetic resonance Zn zinc 

No numero (number) Zr zirconium 

NPE nonylphenol   
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3. Executive summary 
This report deals with the activities carried out under the project LIFE+ “Environmentally friendly 

natural products instead of chemical products in the degreasing phase of the tanning cycle - 

ECODEFATTING“ (LIFE13  ENV/IT/000470) over the period 01/10/2014 - 30/09/2016. 

Leather is obtained from the elaboration of the waste of slaughterhouses (i.e., hides and skins) 

according to a complex sequence of procedures, that can be divided between the beamhouse 

(curing, rehydration, soaking, liming, deliming/washing, pickling) and tanning operations (tanning, 

fatliquoring, dyeing, polishing, staking). In the first case, raw hides are made workable till they 

reach a condition of stability in the medium to long term, whereas in the second one the hides are 

converted to definite stable leather material. 

Routinely, hides and skins are made unputrescible temporarily with salt (curing), to avoid bacteria 

and other microorganism contamination. Once the hides/skins reach the tanneries, they are 

desalinated and rehydrated, to go back to the original condition they had just before flaying. 

Subsequently, they are soaked in the presence of chemical species, undergoing an initial extraction 

of natural fat by tailored made defatting agents. Hide defatting continues to an even higher extent 

during the stages of liming and deliming. The removal of fat is crucial, because if this is not taken 

away efficiently, the tanning agents cannot work properly within the molecular structure of the 

leather (i.e., the collagen and other fibrous type proteins) leading to poor quality material 

susceptible to degradation over time. On the other hand, if the removed fat is too much, the leather 

becomes stiff and fragile, leading to tears and rips. Therefore, a good balance of defatting is 

required, to allow the stabilization of the skin into leather by the tanning agents, whilst keeping the 

softness and smoothness of the original animal skin. Also, the residual fat should be distributed 

evenly within the thickness of the hides/skins, since these are heterogeneous materials, according to 

the section of the animal (front, back, side) and to the portion of the same section. 

The Ecodefatting project demonstrated the use of novel defatting agents in the rehydration/soaking, 

liming and deliming/washing stages of hide/skin processing. The new products were made up of 

unprecedented compounds derived from natural sources and known products (i.e., ethoxylated 

alcohols) to tanners. In the last decades ethoxylated alcohols have become the agents of choice
1
 in 

the tannery industry, since they replaced old fashioned (but still employed in some cases) 

chlorinated paraffins and alkyl phenols, because of the environmental impact and hazards to 

humans: chloroparaffins may promote the oxidation of chromium(III) to the carcinogenic 

chromium(VI) within the leather goods in the long term, whereas alkylphenols are classified 

endocrine disruptors,
2
 due to their ability to unbalance the natural occurrence of human hormones. 

Many ethoxylated alcohols of different quality are available on the market, since these products 

include numerous structure isomers (linear and branched) with variable degrees of ethoxylation. 

The production of ethoxylated alcohols, although profitable, may have a considerable 

environmental impact, since it is based on the consumption of petroleum, natural gas, animal fat and 

plant oils as primary raw materials. The emissions associated to the production of ethoxylated 

alcohols, concern toxic chemicals (ethylene, ethylene oxide, ethylene glycol, methanol) commonly 

                                                 
1 N. R. Itrich, et al., Environ. Toxicol. Chem. 2004, 23, 2790. 
2 M. Y. Kochukov, et al., Environ. Health Perspect. 2009, 117, 723. 
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found in air emissions from plant sites. Even the production processes of raw alcohols contribute to 

the chemical emissions, since they can be derived either from vegetable oils or petroleum feed 

stocks. Alcohols from vegetable oils are obtained by the hydrogenation of the methyl esters of fatty 

acids, in turn obtained from the methanolysis of triglycerides. Thus, chemical releases in the 

environment can include methanol and methyl esters. Petroleum-based alcohols are suspected to 

release hazardous aldehydes, ammonia, benzene benzo(a)pyrene, biphenyl, carbon monoxide, ethyl 

benzene, formaldehyde, naphthalene, xylene and other aromatic hydrocarbons. They also contribute 

to the generation of photochemical smog and water pollution including oil, phenols, BOD, COD, 

ammonia. Ethylene oxide is produced from ethylene, which is distilled off from either crude oil or 

natural gas, determining other hazardous releases of chemicals (ethylene oxide, benzene, ethylene, 

hydrocarbons). 

Reducing the percentage of ethoxylated alcohols in tannery products of wide spread use such as 

those involved in the defatting of hides, will surely contribute to the reduction of chemical 

emissions and non-renewable natural sources. The introduction of triethyl citrate (TEC) and lactose 

derivatives in the formulations of the new defatting agents go into this direction, since in both cases 

renewable sources (citric acid, ethanol, lactose) are employed to build up the desired products. 

The ECODEFATTING project aimed at improving the process of animal hide defatting, 

demonstrating the capability of the new compounds to simplifying the complexity of the 

commercial products and reduce the environmental impact of defatting effluents. The main goals of 

ECODEFATTING were: 

 The comparison between the new formulations and the commercial products (Action A.1 

and B.1); 

 The demonstration of the use of the lactose derivatives and the formulation of the new 

defatting agents (Action A.2); 

 To demonstrate the use of the new formulations at semi- (Action B.2) and pre-industrial 

level (Action B.3); 

 The good quality of leather resulting from hide defatting for the manufacture of leather 

goods (Action B.4 and C.6); 

 The comparison between the environmental impact of commercial products (Action C.1) 

and the new defatting formulations (Action C.2); 

 The environmentally friendly profile of the effluents from the new defatting formulations 

employed at semi- (Action C.3) and pre-industrial level (Action C.4); 

 The environmental benefits from the use of the new formulations (Action C.5); 

 A Life Cycle Assessment (LCA) study focusing on the production of lactose based 

compounds, to be employed in the new formulations (Action C.7); 

 A technical manual to spread the knowledge of the new defatting products across tanners 

(Action D.3); 

 A general report of public interest (the Layman’s report) to spread the awareness about the 

environmental impact of tanneries’ operations and the efforts to improve their 

environmental profile (Action D.14); 

 An after-Life plan oriented report, to keep a high interest around the tanning industry and its 

upgrades, to sustain the growth of the business (Action D.15). 
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The main advantages that the introduction of the ingredients derived from natural sources (i.e.,  

lactose and citric acid) brought along, could be summarised as follows: 

 The simplification of commercial defatting products, that may include up to five different 

ethoxylated species with apparently negligible contribution to the overall quality of the 

leather;
3
 

 The reduction of the percentage (from 55 to 25%) of ethoxylated species, that could be 

found in commercial products;  

 The substitution of raw materials from petrochemical sources with others from natural 

sources; 

 The indirect use of milk serum as a waste material, implying full sustainability for the 

production of the lactose based species; 

 The excellent performance of hide defatting, which allowed the definite replacement (100%) 

of old fashioned defatting agents, such as chloroparaffins, in some cases still in use; 

 The excellent adaptability of the new formulations to different type of hides and skins, as 

demonstrations were carried out on bovine and equine hide as well as sheep and pig skin 

batches of materials;  

 20-50% increase in the mechanical feature of the finished leather, as a result of higher 

penetration of tanning agents; 

 The reduced amount of defatting agents (4% instead 6% by weight) when processing 

particularly fatty skins such as those from sheep and pigs; 

 30-50% reduction of the polluting load in the effluents after the treatment with 

microorganisms. 

 

At the end of the project, the following main technical objectives were achieved: 

 Characterization of 4 commercial products for defatting sheep skin samples at laboratory level 

(Action A.1) and characterization of the skin specimens for their chemical and mechanical 

properties (36 analyses) and molecular features (8 analyses); 

 6 lactose derivatives and 27 EDF formulation produced for defatting at laboratory level (Action 

A.2); 

 27 EDF formulations demonstrated at laboratory level for application on sheep skin samples 

(Action B.1) and characterization of the skin specimens for their chemical and mechanical 

properties (270 analyses) and molecular features (54 analyses); 

 1 formulation (EDF20) chosen for the demonstration at semi-industrial level (Action B.2), 

using different percentages of product on sheep skins (4 demonstrations) pig skins (2 

demonstrations) and calf hides (2 demonstrations) for a total of 36 skin specimens (5-10 Kg 

batches) and characterization of the skin specimens for their chemical and mechanical 

properties (81 analyses) and molecular features (4 analyses); 

 2 formulations (EDF19 and EDF20) chosen for the demonstration at pre-industrial level (75-

100 Kg) in comparison with production campaigns (2000 Kg) on bovine hides (3 

                                                 
3 E. Goria, et al., WO/2014/091341A1. 
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demonstrations) equine hides (1 demonstration) and calf hides (1 demonstration) for a total of 

80-90 hide specimens (Action B.3) and characterization of the hide specimens for their 

mechanical properties (54 analyses) and molecular features (8 analyses); 

 6 bags, 4 wallets and 100 pair of shoes produced with the leather, obtained from hide 

processing with EDF20 formulation (Action B.4); 

 32 analyses for the characterization of the effluents from the use of four commercial products at 

laboratory level (Action C.1); 

 108 analyses for the characterization of effluents from the use of EDF formulations at 

laboratory level and 84 treatments with bacteria on 14 selected effluents for the assessment of 

effluent biodegradability (Action C.2); 

 32 analyses for the characterization of the effluents from the use of EDF20 on three types of 

skins/hides and 3 treatments with fungi on effluents (Action C.3); 

 50 analyses for the characterization of the effluents from the use of EDF20 on two types of 

hides and 15 treatments with activated sludge on effluents (Action C.4).  

 

The validation of the ECODEFATTING method was accomplished moving the demonstrations 

from the laboratory level to the pilot scale levels, that were representative of a production scale. The 

added value for the project was the reproducibility of the defatting process on different types of 

hides and skins, coming from different suppliers. 

ECODEFATTING consisted of specific actions related to each other, demonstrating the innovative 

profile of the new defatting formulations, that included substances derived from natural sources and 

a reduced percentage of ethoxylated alcohols commonly found in commercial products. In addition, 

the new defatting secured the complete exclusion of old fashion products such as chloroparaffins 

and the need to decorate the structure of the new molecules with chlorine functional groups. The 

main objectives were to deliver substantial evidence for pilot scale demonstration, forecasting 

applications at production campaigns. The project carried on with the demonstration of the use of 

new defatting agents at three levels: 

1
st
; laboratory scale level: EDF formulations were tested on representative sheep skin samples, in 

order to evaluate their defatting performance. Consequently, the skin samples were characterized by 

their mechanical features.  

2
nd

; semi-industrial level: the new defatting product EDF20 was demonstrated on sheep, pig and 

calf hides, using semi-industrial pilot drums on 5-10 Kg batches of materials. Consequently, the 

mechanical features of the finished leather were assessed. This action allowed the rapid 

development of the new formulation for its wide spread use, whilst using relative smaller quantities 

of leather, water and energy than in the case of industrial production. 

3
rd

; pre-industrial scale level: the new defatting product EDF20 was demonstrated on bovine, equine 

and calf hides, using pilot drums on 30-100 Kg batches of materials. Consequently, the finished 

leathers were characterized by their mechanical features and were used to produce leather goods. 

 

ECODEFATTING also demonstrated the applicability of biotechnology treatments of tannery 

effluents, in order to purse the reduction of water abstraction from natural sources and increase the 

recycling of water. This demonstration occurred at three levels: 
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1
st
; laboratory scale level: small scale demonstrations were carried out on defatting effluents from 

some of the formulations used at laboratory level. Two strains of bacteria, Escherichia coli and 

Pseudomonas savastanoi, were used in triplicates. 

2
nd

; semi-industrial level: effluents from the treatment of sheep skins with EDF20 were subjected to 

the action of Funalia trogii, a white rot fungi, capable to express laccase enzymes. The 

demonstration was carried out in triplicate and a gel like material was obtained, which was 

separated easily from the supernatant. 

3
rd

; pre-industrial level: effluents from the treatment of bovine, equine and calf hides with EDF20 

were subjected to the action of activated sludge, collected from a local water treatment plant. The 

demonstrations were carried out in triplicates, obtaining the 50% cut of the COD content of the 

effluents. Subsequently, a treatment with active carbon was annexed, to demonstrate the complete 

removal of chemicals, as the COD values went below the threshold limit of detection (< 50 mg 

O2/l). The combined effluent treatments demonstrated the full compatibility of the effluents with 

water treatment plant schemes, that use bot physical/chemical and microbiological methods, to 

purify tanneries’ effluents. 

 

The perspective of the ECODEFATTING project was to demonstrate and promote the use of 

innovative and environmentally friendly defatting agents for a sustainable development of the 

tanning industry. The goal of the project was pursued by demonstrating the reliability of a new 

application of substances obtained from natural sources, capable of determining efficient defatting 

formulations compared to those currently in use. Specifically, the key ingredients of the new 

defatting formulations were TEC from citric acid and a lactose-piperazine derivative from lactose, 

that were the best two substances for the extension of the defatting demonstrations from the lab 

scale to the pilot scales. 

One objective of the proposal was to reduce significantly (90%) or possibly eliminate, raw materials 

of petrochemical origin and in particular chlorinated paraffins and/or the presence of any chlorine 

functional group on the defatting agents. Commercial products mostly contain ethoxylated alcohols 

(45-55% by weight) derived from petrol oil. The new defatting agents had a reduced percentage of 

ethoxylated alcohols (25%) that were joined by substances derived from natural species for a 

sustainable development. They did not contain any chlorinated compound or old fashioned 

chloroparaffins.  

Another purpose of the project was to exploit lactose, a by-product of the dairy industry, for the 

manufacture of the new defatting agents. It is estimated that 17-20 Kg of milk serum will be 

needed, to produce the relevant quantity of lactose (ca. 0.39 Kg) to achieve the equivalent of 7.1 Kg 

of defatting agent to process 1 Ton of raw hides.
4
 These figures mean that the production activity of 

a medium size dairy company would be sufficient to furnish the required amount of milk serum, to 

recover the lactose needed for the whole leather production in Italy. Although ideal, the above 

projection gives the dimension of sustainability behind the production of the new defatting agents. 

                                                 
4 Calculation (in weight) to link the amount of hides to be defatted to the amount of lactose needed for the production of EDF20: (a) 

EDF20 = 0.7% x raw hides; (b) lactose-piperazine species = 5% x EDF20; (c) lactose = 1.1 x lactose-piperazine species; d) milk 

serum = [(lactose) x (1 / 0.041)] x [1 / 0.50 (or 0.55)]. 
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The effluents generated from the use of the ECODEFATTING formulations were degraded by 

common strains of bacteria (E. coli and P. savastanoi) as well as common white rot fungi (F. trogii) 

and microorganism consortia such as those within the activated sludge employed in water treatment 

plants. Therefore, tanneries’ effluents (15-20 m
3
 for 1 Ton of hides to be processed) can be 

efficiently purified and reused in the range of 50-75% of the original volume, limiting the use of 

ground water. 

The added values of the Ecodefatitng project were the care and protection of the environment 

through the reduction of the environmental impact of hide processing. This goal was achieved by 

combining three concepts: the use of the EDF formulations for defatting in the absence of toxic 

chemicals and with a reduced content of petrol oil derived substances (i.e., ethoxylated alcohols), 

the involvement of lactose and citric acid as the key building blocks, to reduce the percentage of 

ethoxylated alcohols in commercial products and finally, the device of biotech processes to treat 

tanneries’ wastewaters for the reuse of water. 

The Final Report explained the technical and administrative topics and the organisation of the 

project in chapter 4 and 5, the technical and financial results in chapter 6 and 7 and provided the list 

of annexes for the administrative, technical, financial and dissemination contribution to the project 

in chapter 8 and 9. 

 

 

4. Introduction 

Environmental problem/issue addressed 

The tanning industry in the EU is committed to a sustainable development at social and 

environmental level. The EU tanning sector is about 15-16% of the total EU leather industry, 

counting about 7.8 bln turnover, 700,000 Tons of leather (220 mln m
2 

and 44,000 Tons of shoe 

leather) 34,500 employees and 1,800 companies mainly located in Italy (1,200-1,250) and Spain 

(100). It is fundamental to provide these industries with innovative and eco-friendly leathers that 

meet the EU quality standards. In this sense, leather industries will privilege leather materials that 

allow for the eco-design of products, currently demanded by EU end users to a growing extent. 

The ECODEFATTING project will be an ideal platform to demonstrating, promoting and 

disseminating the innovative defatting technology, based on more eco-friendly and sustainable 

products throughout the whole EU. In addition, the crisis, which the leather sector is suffering from 

the reduction of internal demand and competition of low-wage third countries, is pushing for the 

introduction of new strategies, to address the market with innovative products and sustainable 

perspectives. Thus, innovation and upgrades in leather processing is paramount for the EU leather 

sector, to improve its competitiveness (particularly outside the EU boundaries) and environmental 

profile, both for the working procedures and the final products.   

 

Outline the hypothesis demonstrated by the project. 

ECODEFATTING demonstrated a new category of defatting agents for the leather industry. These 

formulations contained chemical species derived from naturally occurring compounds (lactose and 

citric acid) assuring the sustainability of their production. The ECODEFATTING project aimed at 

innovating the defatting process for hides, replacing old fashioned chloroparaffins and alkyl phenols 
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and reducing the amount of ethoxylated alcohols. The environmental goal of the project was to 

improve the safety profile of the leather business, taking into account the environmental 

compatibility and the eco-sustainability of leather goods manufacturing. ECODEFATTING 

demonstrated that the new EDF formulations had the drive for a significantly eco-sustainable and 

convenient business for tannery companies. 

 

Description of the technical solution. 

The specific technical goals of the project were distributed within a series of actions, demonstrating 

the defatting efficacy of the new formulations. Further, microorganism based degradation of 

tannery’s effluents was an additional downstream goal of the project, to allow the reuse of water 

and thus, the reduction of its consumption. 

The major contributions of ECODEFATTING for the protection of the environment and a 

sustainable development of the leather business were: 

 The design of synthetic chemistry in compliance with the EU REACH regulation 

(No.1907/2006) for the production of the lactose based compounds; 

 The use of milk serum as a primary source of “lactose”, to generate the lactose derived species; 

 The use of defatting formulations with a reduced percentage of ethoxylated alcohols and 

without chloroparaffin or other chlorine related compound; 

 The use of eco-friendly bioremediation technologies, to achieve the purification of tanneries’ 

wastewaters in aerobic conditions. 

 

Expected results and environmental benefits. 

The main results of the project consisted in: 

 The elimination (100%) of chlorinated molecules from the defatting process;. 

 The elimination (100%) of chlorinated functional groups; 

 The elimination of high chlorine toxicity in the tanning cycle; 

 The possible substitution of raw materials of petrochemical origin with others based on 

renewable resources; 

 The increase penetration (50%) of tanning products into the leather; 

 100% increase in the biodegradability profiles of the molecules used; 

 The reduction (30%) of product consumption; 

 20% reduction of pollutants in the wastewaters; 

 20% reduction of water consumption during the tanning process; 

 20% reduction of energy consumption; 

 15-20% reduction of tannage waste. 

 

Expected long-term results. 

The opportunity of generating specific protocols for the use of the ECODEFATTING innovative 

hide processing, produces important results for the environmental and economic impact of the 

tanning and leather industries. ECODEFATTING contributes to the innovation policies of the EU, 

as it serves as platform for subsequent demonstrations in other sectors (e.g., the textile and wood 

industry) potentially interested in the advantages of the project results. Also, it will serve to 
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standardize work procedures about technical specifications and business practices, offering an 

integrated approach for the Technology Transfer Protocols. The demonstrations of the EDF 

formulations in ECODEFATTING may also contribute to a revision of the Best Available 

Techniques Reference Document for tanneries, according to the following areas: 

1) substitution of substances for hide processing: 

 The EDF defatting agents are important alternatives to current commercial products, since 

they offer the same efficacy of performance (in some cases even higher) without the need of 

chlorine related species and high amounts of ethoxylated species; 

 EDF formulations contain only a limited number of species (1 glycol, 1 ethoxylated alcohol, 

TEC and a lactose derivative) without the need to develop complex formulations, that 

require even five different ethoxylated derivatives. 

2) water management and treatment: 

 The ECODEFATTING project would encourage tanning districts, to considering the 

opportunity of recycling their effluents, targeting a reduction of 50-75% of fresh water used 

for successive hide processing cycles; 

 The biodegradability of the EDF formulations would reduce the amount of waste generated 

from the whole hide processing phase by 45-50% of the effluents normally generated. 

3) accident prevention: 

 storage of EDF formulations as aqueous solutions would facilitate handling, dispensing, 

spillage containment and fire proof protocols. 

 

 

5. Administrative part 

5.1 Description of the management system 

The ECODEFATTING project proceeded smoothly and all actions were completed as foreseen. 

During all project phase, the ECODEFATTING project benefited from close collaboration between 

all beneficiaries and has maintained close contact with all through different media: e-mails, 

telephone, meetings, etc.. 

The ECODEFATTING management process needed daily work to maintain a permanent flow of 

action with the aim of achieving the objectives set. The specific management activities were: 

 Preparation of the Partnership Agreement (sent with the Inception Report); 

 Organization of Coordination meetings; 

 Organization of Monitoring meetings; 

 Organization of different phone and web meetings between some beneficiaries, to plan and 

monitor the project technical activities; 

 Continuous contact between all beneficiaries for monitoring project activities; 

 Preparation of material for meetings and dissemination events; 

 General actions and activities for the coordination of the project; 

 Management of the financial aspects of the project; 

 Monthly reports to the LIFE external team monitor on the evolution of the project.  
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The management of the project was carried out in compliance with what was established in the 

proposal approved by the EC. All partners acted in compliance with the Common Provisions and 

the Partnership Agreement.  

The project management structure was very simple: 4 beneficiaries, the EC and the LIFE external 

team. The following diagram provides information about the general management structure: 

 

Figure 5.1 Management structure of ECODEFATTING. 

 
 

In particular the ECODEFATTING beneficiaries defined the following two management structures: 

 Technical Committee: 

 UNIFI: Prof. Roberto Bianchini; 

 ICCOM-CNR: Dr. Emilia Bramanti; 

 INESCOP: Dr. Mercedes Roig; 

 NEWPORT srl: Mr. Maurizio Sabatini. 

 Administrative Committee: 

 UNIFI: Dr. Silvia Borselli; 

 ICCOM-CNR: Mrs. Manuela Cempini; 

 INESCOP: Mr. Julio Gutierrez; 

 NEWPORT srl: Mrs. Paola Nacci. 

 

Project beneficiaries carried out different meetings, to organize, coordinate and develop the project. 

The coordination and monitoring meetings were:  

 Progress and Coordination meetings: 

 Kick-off meeting, 29
th

 October 2014, at the coordinator partner UNIFI premises 

in Sesto Fiorentino (Florence), Italy; 
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 Progress and Coordination 6 month meeting, 25
th

 March 2015, at the associated 

beneficiary ICCOM-CNR premises in Area della Ricerca, Pisa, Italy; 

 Progress and Coordination 12 month meeting, 22
nd

 October 2015, at the 

associated beneficiary NEWPORT srl premises in Santa Croce sull'Arno (Pisa), 

Italy; 

 Progress and Coordination 18 month meeting, 23
rd

 March 2016, at the 

coordinator partner UNIFI premises in Sesto Fiorentino (Florence), Italy; 

 Progress and Coordination 24 month meeting, 15
th

 September 2016, at the 

associated beneficiary INESCOP premises in Elda, Spain; 

 Monitoring meetings with LIFE’s External Assistance Team: 

 Monitoring meeting during the Progress 6 month meeting, 25
th

 March 2015: Ms. 

Teresa Catelani; 

 Monitoring meeting during the Progress 18 month meeting, 23
rd

 March 2016: 

Ms. Teresa Catelani. 

 

5.2 Evaluation of the management system 

During the project period, the 3 associated beneficiaries INESCOP, ICCOM-CNR and 

NEWPORT srl participated in project management activities keeping in smooth contact with the 

project coordinator. In this sense, they prepared and attended the project management meetings and 

collaborated with the project coordinator (UNIFI) in the preparation of the Inception Report, of the 

Progress Report and of this Final Report, as set out in the project proposal. 

During all project phases, monitoring tasks have been carried out for each action. In particular, 

UNIFI, as coordinating beneficiary: 

 had continuous contact with all project beneficiaries for monitoring project activities; 

 prepared and sent a monthly indication of operative activities to be done to all the partners; 

 sent a monthly report to the monitor of LIFE’s External Assistance Team about the progress of 

the project, allowing to follow-up of the ECODEFATTING project.  

 

As shown in the previous diagram (Figure 5.1), the ECODEFATTING beneficiaries added values 

were: 

 UNIFI - Department of Chemistry “Ugo Schiff”, project coordinator, an university department 

as a specialist and responsible partner for chemical synthesis and analysis;  

 ICCOM-CNR, a public organisation expert in leather chemical analysis; 

 NEWPORT srl, an Italian tannery expert in leather processing and responsible for the tanning 

trials in Italy; 

 INESCOP, a Spanish company expert in the tannery sector and responsible for the laboratory 

tests and tanning trials in Spain. 
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6. Technical part 

6.1. Technical Actions 

6.1.1. A.1. Demonstration of the use of the different defatting agents currently used in the EU 

tanneries 

Starting date foreseen: 01-10-2014; Actual start date: 01-10-2014; 

End date foreseen: 31-03-2015; Actual end date: 31-03-2015. 

In this period INESCOP demonstrated of the use of commercial defatting products on sheep skin 

samples. The objective of this action was to compare the results with those obtained from the use of 

the new formulations. 

INESCOP also furnished a description about the most common disturbing events, that can happen 

after inefficacious defatting and ruin the quality of the finished leather: 

 Fatty spew: fine white, crystalline coating occurring on dried or finished leathers, upon 

storage. If the content of natural fat has a high fraction of palmitic or stearic acid, fat 

crystallizes on the grain surface. The phenomenon is encouraged by storage in alternate cold 

and warm atmosphere, high humidity and microorganisms (bacteria, moulds and fungi). 

 Fat stains: formation of oily dark-coloured irregular stains occurring in the renal region, on 

the neck and back part of sheep and lamb, goat and pig skins, as well as cattle hides. 

 Fat grooves: normally found in fine-wooled and some coarse-wooled sheep skins, mainly in 

the neck or shoulder region. They occur in the form of parallel strips from the back towards 

the flanks and contain deposits of fat.  

 Fat soaps: natural fat reacted with salts of metal element (e.g., Cr, Al, Zr) based tanning 

agents, to form heavy staining. 

 

A defatting product contains chemical species made of a water soluble unit (the hydrophilic part) 

and a fat-soluble one (the lipophilic part). The relationship between these two portions is expressed 

by the Hydrophilic Lipophilic Balance number (HLB), ranging from 1 to 60. Generally, products 

with low HLBs (about 10-15) are used for hide degreasing, because of their ability to emulsify the 

fat accumulated in the interfibrillar spaces of the hide/skin matrix. Nonylphenol ethoxylate (NPE) 

surfactants were used in the leather industry in the past, but these were (and still are) susceptible to 

degradation to smaller chain NPEs and nonylphenol. These latter species are toxic, showing 

endocrine-disrupting activity. Thus, the use of NPEs in leather processing are now restricted under 

the REACH regulation. 

The main alternatives in the degreasing of sheepskins are ethoxylated alcohols, having much lower 

toxicity than NPE. Consequently, the selected products for the demonstration of Action A.1 were: 

 COM 1, oxo-ethylenated surfactant, anionic; 

 COM 2, oxo-ethoxylated alcohol, non-ionic – anionic; 

 COM 3, polyglycol ether (linear), non-ionic; 

 COM 4, ethoxylated fatty alcohol, non-ionic – anionic. 

 

The defatting operations were monitored by means of control sheets, that contained information 

about: test type, the defatting product, the type of skin and treatment and the leather tests. 
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The characterization of hide/leather specimens was carried out according to: 

 Organoleptic properties: touch / softness, colour, grain firmness, fullness; 

 Physical properties: 

o Shrinkage temperature (ºC), ISO 2589:2002 (IULTCS/IUP 4); 

o Tear resistance (N), ISO 3377-2:2002 (IULTCS/IUP 8); 

o Tensile strength (N/mm
2
), ISO 3376:2002 (IULTCS/IUP 6); 

o elongation at break (%), ISO 3376:2002 (IULTCS/IUP 6); 

 chemical properties: 

o Extractable substance using DCM, ISO 3379:1976 (IULTCS/IUP 9). 

 

The operations at laboratory-scale were carried out in rotating stainless steel drums (Figure A1.1).  

 

Figure A1.1 Laboratory-scale rotating drums. 

 
 

The equipment had control systems for the automated dosage of water and reactants. Each test was 

carried out on sheep-skins 2 sq. foot wide and with a thickness of 1.1 mm. Once this operation was 

completed, a sample of defatting wastewaters was taken for the monitoring actions. The touch of 

the leathers was graded on the level of the softness, assigning a value of 4-5 out of 5 for the four 

samples. The firmness of the leather was evaluated through continuous flexing of the sample, to 

record any potential formation of wrinkles on the surface: none of the leather samples showed any 

part of loose grain. The thickness of the samples was homogeneous in all cases. The results for the 

other physical tests indicated the full compliance of the samples with the limits required for 

footwear manufacture. In the case of the chemical tests to evaluate the defatting performance, only 

one compound failed to remove fat from the hide samples (Table A1.1). 

 

Table A1.1 Defatting results 

Sample Fatty substance (%) Defatting (%) 

 before after  

COM 1 1.6 1.11 30.4 

COM 2 2.25 2.20 2.2 

COM 3 2 1.74 13.0 

COM 4 0.97 0.41 57.8 

 

The results of this demonstration showed that COM2 and COM4 were the best defatting agents 

(COM4 better than COM2). Regarding the physical properties, the minimum recommendations for 

defatted sheep-skins were fulfilled. 
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More detailed technical data were reported in the Deliverable Report of Action A.1, sent as 

Deliverable Annex to the Inception Report (Report on traditional defatting agents used in the EU 

tanneries; Reporting Date: 30-06-2015). 

 

6.1.2. A.2 Demonstration of natural products 

Starting date foreseen: 01-01-2015; Actual start date: 01-01-2015; 

End date foreseen: 31-12-2015; Actual end date: 31-12-2015 for demonstration tasks; activities 

extended to 30-06-2016 for production purposes related to actions B.2 and B.3. 

UNIFI carried on with the production of EDF20 till 30-06-2016, to furnish the material for both 

actions B.2 and B.3, that ended on 31-03-2016 and 30-06-2016, respectively. In the period from 

01-01-2016 to 30-06-2016 UNIFI did not extend any demonstration related to the synthesis of 

lactose derivatives. The work associated to Action A.2 was intended for the production of the 

lactose derivative used for formulation EDF20. This work did not affect neither the objectives of 

Action A.2 nor its costs. UNIFI demonstrated the strategy to produce lactose derivatives with 

specific properties for defatting and their combination with some compounds, commonly found in 

commercial defatting products. The preparation of the EDF formulations was described, to highlight 

the pathway that has led to the selection of one specific defatting product for the demonstration 

actions B.2 and B.3. Also, development studies were carried out, to support the production of the 

lactose derivative for the EDF20 formulation. The information will be useful for future 

industrialization of these products. The processes of synthetic chemistry to achieve the lactose 

derivatives, were monitored by Nuclear Magnetic Resonance spectroscopy (NMR) and Mass 

spectrometry (Figure A2.1). 

 

Figure A2.1 a) Nuclear Magnetic Resonance spectrometer; b) Mass spectrometer 

a)  b)  

 

NMR is an analytical technique, which exploits the magnetic properties of atomic nuclei and relies 

upon the interaction of the sample being examined with a given electromagnetic radiation under the 

influence of a permanent magnetic field. Mass spectrometry deals with ionised species, that are 

chemical species bearing either a positive or a negative charge, able to create a local electric field 

responsible for the interaction with the magnetic and electric fields of the instrument. Once the ions 

reach the detector, an electric signal is generated to an interfaced analyser, which reports the data of 

mass-to-charge ratio and gives information about the molecular mass of the chemical species. The 

chemical elaboration of lactose followed some of the concepts and rules of organic chemistry. The 

technical aspects were explained with the symbols, graphics and notations of the language adopted 

by organic chemists. A first elaboration of lactose led to compound 3 (Scheme A2.1). 
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Scheme A2.1 

 

It was envisaged that the sugar portion of 3 would act against the fatty material of hides, whereas 

the piperazine fragment would promote the emulsion of fats. Thereafter, other compounds were 

synthesised, bearing in mind their double function of fat extraction and emulsion (Figure A2.2). 
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Figure A2.2 

 

The synthetic approach proved reliable and assured the replication of the synthetic procedures on 

multigram scale. The vast number of commercial products that could be used to set up defatting 

formulations, induced to restrict the vast area of tannery products to a couple of ethoxylated 

alcohols (provided by Polochem and Univar) and ethoxylated derivatives of castor oil (provided by 

Polochem and Croda) (Figure A2.3). 
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Figure A2.3 Ethoxylated alcohols: a) Polochem; b) Univar 

a)  b)  

Ethoxylated castor oil: a) Croda; b) Polochem.  

a)  b)  

 

All products were analysed by NMR spectroscopy and mass spectrometry, showing the typical 

pattern of polymer species. Other substances of natural origin, that were used in the formulations, 

were the esters of glycerol and citric acid, hexylene glycol and sorbitol derivatives (Span 80), since 

they tend to mediate the emulsifying properties of fat like compounds with water. The combinations 

between the commercial products and the derivative of lactose were based on an empirical 

approach, correlating the composition of the formulations with their defatting performance in action 

B.1. It was realized that the iso-C10-5mEO product from Polochem was the best ethoxylated 

alcohol. The role of all other ethoxylated compounds was marginal in the defatting process. The 

derivative of sorbitol did not guarantee the fluidity of the formulation compared to hexylene glycol. 

Glycerol esters did perform well in some cases, but the resulting formulations were not 

homogeneous, representing a potential hurdle for the dosing of the defatting agent on large scale. 

TEC did behave well in most of the formulations it was inserted in. Therefore, it was decided to 

select the specific formulation EDF20 for the demonstration at semi- and pre-industrial level with 

the benefit of using only two commercial tannery products (Table A2.1). 

 

Table A2.1 Formulation EDF-20 

Components % (w/w) EDF-20 

Water 45 

54.7% 

Compound (6) 5 

TEC 25 

Alcohol iso-C10 

ethoxylate 5mEO 
20 

Hexylene glycol 5 

 

A further activity of Action A.2 was to provide a quick and reliable protocol for the rapid scale-up 

of product (6), to furnish EDF20 for actions B.2 and B.3. It was decided to demonstrate the scope of 
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the synthetic procedure towards its refinement for industrial development. Several aspects were 

examined and the main results could be summarized as follows: 

 The best ratio between lactose monohydrate and DMP was 5.2 (w/w); 

 The best percentage of p-TsOH was 8%; 

 5% (w/w) HCl proved the most reliable reagent during the work-up; 

 8.8% (w/w) H2SO4 could replace HCl on pilot scale; 

 1.4 eq. of p-TsCl were sufficient, to achieve the completion of the reaction; 

 Excess p-TsCl could be removed with aq. NaHCO3/EtOAc; 

 Product (2) could be stored conveniently in MeCN. 

 

An important aspect of the lactose based defatting agents was their compliance to REACH, since no 

carcinogenic chemicals were involved in their synthesis. 

More detailed technical data were reported in the Deliverable Report of Action A.2, sent as 

Deliverable Annex to the Progress Report (Report on natural products for the ECODEFATTING 

innovating defatting process; Reporting Date: 31-12-2015). 

 

6.1.3. B.1 Demonstration of natural products in the defatting phase at laboratory level 

Starting date foreseen: 01-01-2015; Actual start date: 01-01-2015; 

End date foreseen: 31-12-2015; Actual end date: 31-12-2015. 

UNIFI set up 27 EDF formulations, that were delivered to INESCOP for the defatting 

demonstration on sheep skin samples. The purpose of this action was to established the best EDF 

products for later demonstrations at semi- and pre-industrial level through the correlation between 

their defatting performance and the physical and molecular properties of the leather specimens. 

INESCOP characterized the leather samples. ICCOM-CNR did the characterization at molecular 

level using Attenuated Total Reflectance-Fourier Transform Infrared Spectroscopy (ATR-FTIR) 

and Thermogravimetric Analysis (TGA) to demonstrate the interactions between the skin protein 

structure of the skin samples after defatting and the residual fat content (Figure B1.1). 

 

Figure B1.1 a) ATR-FTIR instrument; b) TGA instrument 

a)  b)  

 

FTIR spectra were recorded with a Perkin-Elmer Spectrum One FTIR Spectrophotometer, equipped 

with universal attenuated total reflectance accessory. Each skin sample was placed on a diamond 

crystal, onto which infrared light was coupled and directed towards the sample interface, to be 

totally reflected. The emerging light was focused on the detector and it was measured either as a 

single or multiple reflection in the form of evanescent wave. TGA analyses were carried out with an 

EXSTAR series TGA/DTA7200 apparatus. TGA analyses were characterized by a continuous plot 
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of mass change against temperature, obtained when a substance was heated at a uniform rate, or 

kept at constant temperature.  

The defatting trials were carried out on 2 sq. foot and 1.1-1.2 mm thick sheep skin samples. The 

samples showed a good level of consistency and none of them had any region with loose grain. The 

results of physical characterization were above the thresholds required (Table B1.1). 

 

Table B1.1 Physical test results 

Sample 
Thickness 

(mm) 

Tear strenght 

(N) 

Tensile strenght 

(N/mm
2
) 

Elongation 

at break (%) 

limit - 30 12 40 

EDF 1 1.1 48.3 14.2 59 

EDF 2 1.2 44.6 15.2 63 

EDF 3 1.1 47.5 14.9 57 

EDF 4 1.1 46.9 14.3 64 

EDF 5 1.1 47.6 15.0 61 

EDF 6 1.2 42.3 15.1 60 

EDF 7 1.2 44.5 15.9 67 

EDF 8 1.1 49.9 15.3 61 

EDF 9 1.1 48.9 15.7 63 

EDF 10 1.1 45.7 14.7 60 

EDF 11 1.1 43.9 15.2 62 

EDF 12 1.2 47.1 14.9 58 

EDF 13 1.2 44.8 14.7 57 

EDF 14 1.1 42.9 13.9 60 

EDF 15 1.2 48.0 15.1 63 

EDF 16 1.1 48.7 15.3 52 

EDF 17 1.2 46.5 14.4 57 

EDF 18 1.1 43.8 14.8 58 

EDF 19 1.1 46.9 15.1 57 

EDF 20 1.2 48.2 15.3 58 

EDF 21 1.2 50.3 15.3 62 

EDF 22 1.1 41.0 16.2 42 

EDF 23 1.1 49.6 15.4 58 

EDF 24 1.2 53.3 14.9 49 

EDF 25 1.1 52.8 15.6 52 

EDF 31 1.2 45.9 14.4 43 

EDF 33 1.2 47.2 14.8 46 

 

 

 

The defatting performance was assessed with the Soxhlet technique (ISO 4048:2008) using DCM 

(Table B1.2). 
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Table B1.2 Results of defatting 

Sample 
Fatty substances 

(%) 

Fat extracted 

(%) 

 
Sample 

Fatty substances 

(%) 

Fat extracted 

(%) 

EDF 1 1.80 21.7  EDF 15 1.28 33.3 

EDF 2 0.89 61.3 EDF 16 0.96 50.0 

EDF 3 1.90 17.4 EDF 17 1.44 25.0 

EDF 4 2.20 4.3 EDF 18 0.76 60.4 

EDF 5 0.99 57.0 EDF 19 3.00 71.7 

EDF 6 1.86 19.1 EDF 20 4.80 54.7 

EDF 7 1.09 52.6 EDF 21 5.80 45.3 

EDF 8 1.51 34.3 EDF 22 2.10 80.2 

EDF 9 1.78 22.6 EDF 23 2.17 25.9 

EDF 10 1.24 22.0 EDF 24 2.35 19.8 

EDF 11 1.14 28.3 EDF 25 2.85 2.7 

EDF 12 1.11 30.2 EDF 31 2.84 28.6 

EDF 13 1.24 22.0 EDF 33 2.95 25.9 

EDF 14 1.62 15.6    

 

The ATR-FTIR and TGA analyses were carried out on leather samples and compared with those 

obtained from the specimens treated with COM products. Also, analyses of blank samples were 

carried out after the same work procedure but in the absence of the defatting product. Spectra were 

normalized against the reflectance data of the Amide I (1700-1600 cm
-1

) and were analyzed 

according to the following regions: 

 The Csp
3
-H stretching vibrations (Area 1) between 3000-2750 cm

-1
; 

 The carbonyl (C=O) stretching vibrations (Area 2) between 1770-1700 cm
-1

; 

 The optical density of the Amide I between 1700-1600 cm
-1

; 

 The area for the Amide II between 1575-1480 cm
-1

. 

 

The CH2/CH3 stretching within the Area 1 of blank sample spectra was due to the fat naturally 

present in the leather, whereas the CH2/CH3 stretching area of sample treated with natural and 

commercial defatting products was due to the residual fat after the defatting treatment. A good 

correlation (R
2 

= 0.82) between Area 1 and Area 2 was observed. Those intensities were also 

correlated with the residual fat in the leather after defatting. A convergent trend of data was 

observed, indicating that the quality of the leather backbone tended to a uniform level as a function 

of structural modification regardless of the different percentage of defatting. The analysis carried on 

with the evaluation of any changes in the secondary structure of proteins through the determination 

of the AmideII/AmideI ratio (AII/AI). Calculations showed that AII/AI decreased from the blank 

samples to the specimens treated with the defatting agents, possibly due to the increase of ordered 

structures in the leather proteins. Accordingly, EDF20 product could be considered an effective 

ECODEFATTING agent, since the FTIR analysis of the leather treated with it, showed a fat content 

similar to that found after the treatment of the leather samples with COM4. Moreover, a similar 

trend was found for the AmideII/AmideI ratio, indicating a good balance between an excessive and 

scarce defatting of skin. Thus, EDF20 was likely to guarantee a “correct” residual fat content in the 
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leather without affecting the protein structure drastically. In the case of the TGA analyses, the first 

variation at ca. 70°C was the release of humidity entrapped by leather fibres, whereas the main 

decomposition of the material took place at ca. 310, 400 and 500°C. An overall consistency was 

observed across the whole group of samples, indicating that conformational changes in the protein 

backbone did not affect the overall quality of the samples. This action demonstrated that it was 

possible to reduce raw materials of petrochemical origin by at least 50% of the content present in 

commercial products, although it would not be possible to achieve 100% elimination at this stage. 

Nevertheless, this action was a clear step forward in this direction, also because no chloroparaffins 

or chlorine related compound were necessary to set up a good defatting formulation. This was an 

important aspect to take into account, since the new EDF formulations excluded any chlorine 

related toxicity in the effluents, impacting positively also on the quality of the finished 

leather/leather goods. 

More detailed technical data were reported in the Deliverable Report of Action B.1, sent as 

Deliverable Annex to the Progress Report (Report on laboratory defatting phase with natural 

products; Reporting Date: 31-12-2015). 

 

6.1.4. B.2 Defatting at semi-industrial level by using natural products 

Starting date foreseen: 01-04-2015; Actual start date: 01-04-2015; 

End date foreseen: 31-03-2016; Actual end date: 31-03-2016. 

INESCOP carried out the defatting demonstrations on different type of animal skins and hides, 

using different percentages of formulation EDF20 and providing also the physical characterization 

of the leather specimens that came out. The defatting formulation was provided by UNIFI, 

following the results of actions A.2 and B.1. ICCOM-CNR did the analyses at laboratory level 

using the ATR-FTIR spectroscopy and TGA, already valuable tools for the analyses at molecular 

level. The demonstration was carried out using tanning drums of 900 and 1,200 mm diameter 

respectively and 400 mm width (Figure B2.1). 

 

Figure B2.1 Rotating drum at INESCOP 

 
 

Pickled sheep and pig skins as well as calf hides were processed. The work procedure was reported 

in a control sheet, indicating the percentage of the defatting formulation used by weight of the 

pickled skins, the temperature, time of rotation and checks to be performed. In a separate control 

sheet, monitoring information about test type, characteristics of the defatting product, type of skin, 

physical and chemical tests as well as organoleptic properties for leather characterization were 

reported. The leather materials were obtained in the wet-blue and crust form and in all cases they 
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had good appearance, touch and adequate levels of firmness. No significant differences were noted 

for the colour of the materials. The physical characterization concerned the thickness, elongation at 

break, tear and tensile strength, according to the internationally accepted validation methods 

(§ 6.1.1). The tear resistance was above the threshold values in all cases (Figure B2.2) whereas the 

tensile strength was slightly under the limit in the case of the pig samples (Figure B2.3). The result 

would not determine any concern for the use of the leather material in footwear manufacturing. 

 

Figure B2.2 Tear resistance of degreased sheep and pig skins and calf hides 
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Figure B2.3 Tensile strength of degreased sheep and pig skins and calf hides 
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These results confirmed the good defatting performance of EDF20, already assessed chemically 

using the validation test ISO 4048:2008 for the determination of the soluble matter (Table B2.1). 

 

Table B2.1 Defatting performance: fat extracted (%) 

Leather type EDF20  (%)  Leather type EDF20  (%) 

sheep-skin 

2 42.1  
pig-skin 

4 52.7 

3 44.7  6 58.0 

4 52.6  
cow-hide 

4 53.6 

5 57.9  6 60.7 
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Further, the FTIR analyses of the leather samples in the wet-blue and crust form evidenced the 

Amide I and II as the two most prominent absorptions of the protein backbone (Figure B2.4).  

 

Figure B2.4 FTIR spectra of leather samples from defatting at semi-industrial level 
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The peak height of the AII/AI ratio was used to evaluate the structural variations induced by EDF20 

on the secondary structures of proteins of the leather matrix. Different assignments regarded the 

blank and wet blue leather samples (helix component at 1655 cm
-1

) and the crust leather (helix 

component at 1660 cm
-1

). The percentage of the helices decreased in the leather samples and 

consequently, the percentage of the beta structures increased (Figure B2.5) .    

 

Figure B2.5. Secondary structures in leather samples. 

 
 

The tanned leathers showed major changes in the protein secondary structure, but these changes 

were homogeneous across the samples analysed indicating the generality of the defatting 

application. Similar consideration were drawn from the TGA data, confirming that EDF20 was a 

reliable product and alternative to current commercial products. The results were consistent with the 

expectations of efficacy, since EDF20 had already done a good job at laboratory level. The physical 

characterization of the leathers demonstrated their suitability for footwear manufacturing. 

More detailed technical data were reported in the Deliverable Report of Action B.2, which was 

annexed to the Final Report (Report on semi-industrial defatting phase with natural products). 
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6.1.5. B.3 Demonstration of natural products defatting at a pre-industrial level 

Starting date foreseen: 01-04-2015; Actual start date: 01-04-2015; 

End date foreseen: 30-06-2016; Actual end date: 30-06-2016. 

UNIFI furnished formulation EDF20 to NEWPORT srl and INESCOP, already demonstrated as 

good defatting performer at laboratory and semi-industrial level. NEWPORT srl and INESCOP 

characterized the leather lots for the mechanical-physical properties, whereas ICCOM-CNR applied 

the FTIR and TGA analysis for the molecular characterization. NEWPORT srl followed the 

standard sequence of steps for hide processing, before subjecting the hides to tanning: 

 (a) Desalination of the preserved raw animal hides/skins from slaughterhouses; 

 (b) Soaking, to make the raw hides/skins receptive down the subsequent processing stages; 

 (c) Liming, to unhair the animal hides/skins; 

 (d) Fleshing, to make the animal hides/skins surface uniform; 

 (e) Splitting, to separate the grain from the crust (this stage is optional); 

 (f) Deliming, to essentially free the animal hides/skins from residual lime; 

 (g) Pickling, to prevent the interaction of the tanning agents with the collagen of hides/skins. 

 

EDF20 was dosed at 0.1-0.3% by weight of raw hide to be processed during stage (b), (c) and (f). 

The demonstration was carried out on bovine (100 Kg lots) and equine hides (80 Kg batch) in 

parallel with production campaigns of about 1-2 Ton of hides, processed with a commercial product 

for comparison purposes. The quality of the finished leather was evaluated at the end of stage (g) 

according to the same quality tests adopted for the samples at laboratory and semi-industrial level. 

The demonstration on bovine hides with EDF20 showed the removed fat well emulsified, whereas 

the commercial product appeared to leave a fatty film on the surface of the effluents (Figure B3.1). 

 

Figure B3.1 Hide processing with EDF20: a) liming; b) after washing 

a)  b)  

 

Thereafter, the specimens were pickled, pre-tanned and dried (Figure B3.2.) 

 

Figure B3.2 Pre-tanned hides 

a)  b)  
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Equine hides were processed according to similar procedures, but thiols were required for 

successful unharing during stage (c). Nevertheless, EDF20 proved efficient (Figure B3.3). 

 

Figure B3.3 Equine hide processing 

  

Soaking/liming Dried pre-tanned hides 

 

The physical characterization of the pre-tanned hides showed a substantial consistency between the 

leather obtained from hide processing with EDF20 and the commercial product. The bovine leather 

from EDF20 processing had higher resistance to traction and cracking/breaking of the grain in some 

cases, compared to the analogous leather obtained from hide processing with the commercial 

product. It was interesting to note that this difference was a bit more pronounced for some of the 

parameters in the case of the equine leather materials. Also, it was interesting to report that the 

resistance to continuous flexing in wet and dry conditions did not induce any damage to the leather 

samples, proving the substantial equivalence between the two defatting products on different types 

of hides (Table B3.1). 

 

Table B3.1 Characterization of leather from bovine and equine hides 

Test Description 
Bovine hides Equine hides 

EDF20 commercial EDF20 commercial 

UNI EN ISO 

3376:2012 

Traction 

(N/mm
2
) 

Parallel 18.9 14 22.4 22.4 

Perpendicular 34.2 12.6 34.3 25.3 

Distension 

(%) 

Parallel 58 50 69 43 

Perpendicular 49 49 40 39 

UNI 1308:2008 

ISO-3379:1976 

Cracking 
Distension (mm) 8.5 6.9 7.5 8.2 

Load (N) 786 570 731 464 

Breaking 
Distension (mm) 8.5 7.6 7.8 7.4 

Load (N) 786 665 774 652 

UNI EN ISO 

2589:2006 
Average thickness (mm) 1.7 2.5 1.9 2.0 

UNI EN ISO 

3380:2006 
Shrinkage temperature (C) 75 74 75 75 

UNI EN ISO 

5402-1:2012 

Dry (50.000) 

Wet (20.000) 

Parallel 

Perpendicular 
pass pass pass pass 

 

INESCOP processed calf hides in collaboration with Tradelda S.L., using 8-10 hide specimens (30-

35 Kg) and rotating tanning drums of 2,000 mm diameter and 1,200 mm width, made of bolondo 

wood (Figure B3.4). 
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Figure B3.4 Calf hides processing at Tradelda S.L. 

  
 

The leathers from calf hides were obtained in the wet-blue form and had good appearance, touch, 

firmness and colour. INESCOP made a comparative analysis of the physical properties (thickness, 

tear strength, tensile strength and elongation at brake) that were assessed through the indication 

reported by internationally accepted validation tests (§ 6.1.1). All the leathers complied with the 

minimum requirements for their use in footwear manufacture, but the leathers obtained from the 

pre-industrial demonstration clearly indicated the importance of the scale, to obtain the best and 

most suitable material for manufacturing (Table B3.2). 

 

Table B3.2. Properties of bovine leather from processing with EDF20 (4% w/w) 

Demonstration 
Tear strenght 

(N) 

Tensile strenght 

(N/mm
2
) 

Elongation at break 

(%) 

Laboratory  48,2 15,3 58,0 

Semi-industrial  81,5 22,4 72,5 

Pre-industrial  92,9 24,3 76,0 

 

A further confirmation about the concept of the work scale came from the chemical analysis of the 

defatted calf hides/leather. In this case the percentage of extraction was approximately the same at 

semi- and pre-industrial level and slightly higher than that at laboratory level (Figure B3.5). 

 

Figure B3.5 Fatty substances on calf hides after defatting 
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This result demonstrated the good performance of the EDF20 formulation and its efficacy to 

distribute evenly the remaining fat matter within the hides prior to tanning. 

The ATR-FTIR and TGA analyses were carried out on samples before the soaking process and after 

pre-tanning (Figure B3.6). 

 

Figure B3.6 Bovine hide sample for FTIR analysis 

 
 

The approach for data rationalization was that adopted for the analyses carried out on skin samples, 

processed at laboratory level. The spectral data obtained from the analyses of bovine hides showed 

that the samples before soaking were very heterogeneous. On the contrary, the “pre-tanned” 

samples had a certain degree of homogeneity. The TGA graphics showed that the main 

decomposition of the samples took place at 310°C and between 560 and 606°C. The general 

information was that the pre-tanned leather had lower thermal stability than that of the hides before 

soaking. This could be explained by the changes at molecular level due to the removal of fat, 

determining a weaker material, eventually stabilized by a proper tanning process. Apparently, this 

difference was even more significant in the case of hides treated with the commercial defatting 

agent. A possible explanation could be linked to a lower amount of fat extracted from hides (or to 

an uneven distribution of it) leading to less efficient interactions with the pre-tanning agents. 

Similar trends were observed for equine hides, before soaking and after pre-tanning (Figure B3.7). 

 

Figure B3.7 Equine hide sample for FTIR analysis 

 
 

Even in this case, the FTIR spectra showed that the samples before soaking were very 

heterogeneous. It was observed that the commercial product may have extracted a higher amount of 

fat than that extracted by EDF20, but the trends of the next TGA analyses demonstrated some 

persistent inhomogeneity for the distribution of the residual fat. The maximum transitions were 

around 310°C and 570°C due to the typical polypeptide chain thermal decomposition of the 

collagen. Even in this case the more distinct diminution of thermal stability was observed for the 

hides processed with the commercial product, confirming the observation made in the case of the 

analyses of bovine hides. 

This action demonstrated the real capacity of the new defatting agent EDF20, to remove efficiently 

the fat from hides and to facilitate the even distribution of residual fat, without hampering the 



                     FINAL REPORT                        

 

 

Final report LIFE+                         30                         ENV/IT/000470 - ECODEFATTING 

 

subsequent pre-tanning operations. According to tanners’ experience, EDF20 seemed to work even 

on a higher level, when comparing the quality of the hides and the wastewaters with those coming 

from the processing with the commercial product. This indication appeared interesting, to 

understand whether the new formulation could be dosed in a lower amount than that indicated in the 

standard procedure. Concerning the quality of the final leather materials, the physical 

characterization demonstrated that all tests were above the average values. Product EDF20 was 

capable to furnish the hides more inclined to receive the tanning agents, as demonstrated by an 

average increase of 25-30% of the mechanical-physical properties.  

More detailed technical data were reported in the Deliverable Report of Action B.3, which was 

annexed to the Final Report (Report on pre-industrial defatting phase with natural products). 

 

6.1.6. B.4 Leather products obtained with the use of natural products for the defatting phase 

Starting date foreseen: 01-04-2016; Actual start date: 01-04-2016; 

End date foreseen: 30-09-2016; Actual end date: 30-09-2016. 

NEWPORT srl furnished the leather specimens, obtained from hide processing with EDF20, to a 

local company, to demonstrate the good quality of the leather in leather-goods manufacturing.  

Initially, raw hides were desalinated from the cured form and subsequently brought back to their 

original characteristics during the soaking stage. Then, they were subjected to liming conditions 

with the contemporary removal of fat and hair and fleshed. The deliming stage and a couple of 

washing phases followed next, to obtain a soft and swollen material with a smooth surface. 

Processed hides were pressed and brought up to the desired thickness, dried and kept in the 

pickled/pre-tanned form. Later, the hides were transformed into leather (Figure B4.1) and used to 

make some bags and wallets (Figure B4.2) and shoes (Figure B4.3). 

 

Figure B4.1 a) Equine leather; b) bovine leather; c) ovine and pig leather 

a)  b)  c)  

 

 

Figure B4.2 Leather goods manufacturing: bags and wallets. 

           
 

 



                     FINAL REPORT                        

 

 

Final report LIFE+                         31                         ENV/IT/000470 - ECODEFATTING 

 

 

Figure B4.3. Shoes and shoe making. 

 

 
 

 

According to manufacturers’ experience, the leather coming from the processing with EDF20 did 

not pose any practical issue in the cutting, sewing and stitching operations. 

More detailed technical data were reported in the Deliverable Report of Action B.4, which was 

annexed to the Final Report (Leather products obtained by a defatting phase with natural products). 

 

6.1.7. C.1 Monitoring of the defatting agent environmental impact 

Starting date foreseen: 01-10-2014; Actual start date: 01-10-2014; 

End date foreseen: 30-09-2015; Actual end date: 30-09-2015. 

In this period INESCOP carried out the characterization of the defatting effluents from the use of 

commercial products. The defatting process involved surface-active substances with amphiphilic 

properties: one part of the molecule being water-soluble (hydrophilic part) and the other one fat-

soluble (lipophilic part). NPE and chloroparaffin surfactants were used in the past, but these 

products have raised concerns about their toxicity and are now REACH regulated. The main 

alternative products are alcohol ethoxylates, that have much lower toxicity than NPE and 

chloroparaffins. ICCOM-CNR provided the chemical analyses for the heavy metal content in the 

effluents. The partners considered the insertion of this unforeseen work important for an indirect 

environmental monitoring, further to the results obtained in project Life 12 ENV/IT/000352 

“Bionad”, when some commercial dyes were unexpectedly contaminated by Hg. More and more 

often the vast majority of tannery products come from low cost Asian manufacturers with little 

attention to the required standards for trading chemical products. Heavy metals have the great 

potential of bioaccumulation and their monitoring is fundamental, even for the quality of the 

leather. In this case, any presence of heavy metals will be an indication about the quality of the 

environment animals live in. The metal content was determined by ICCOM-CNR, using three 
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different techniques: Inductively Coupled Plasma Optical Emission Spectroscopy (ICP-OES), 

Inductively Coupled Plasma Mass Spectroscopy (ICP-MS) and Direct Mercury Analysis (DMA) 

(Figure C1.1). 

 

Figure C1.1 a) ICP-OES spectrometer; b) ICP-MS spectrometer;, c) DMA analyzer 

a)  b)  c)  

 

The ICP-OES technique was based on emission spectroscopy via excitation of inductively coupled 

plasma. The ICP-MS was carried out with an ICP-MS Agilent-7700 quadrupole for the 

semi-quantitative analysis of metal content. Both techniques were used for Al, As, B, Ba, Be, Cd, 

Co, Cr, Cu, Fe, Mn, Ni, Pb, Sb, Se, Tl, V and Zn. The content of Hg was determined separately 

with a DMA-80 analyzer on crude samples without any preparation. The effluents were 

characterized by their level of biodegradability, according to pH, conductivity, BOD and COD. The 

pH levels in the defatting baths were between 7.1 and 7.6 as expected, since the skins had been 

subjected to a de-pickling process by means of NaHCO3. Conductivity did not differ significantly 

from one product to another, as this parameter depended on the active matter of each product and 

the additives contained in it. The nature of the defatting agent did not have a significant influence in 

this case, since conductivity was the result of the salt content in the pickled samples at the start. The 

CODs showed large variations and exceeded the established limits for wastewater discharged into 

the sewers in Spain (< 1,500 mg/l). However, the effluents from these baths were not discharged 

directly into the sewer, but mixed with other effluents of the tannery, counting approximately 20% 

of the total volume of water. Similar considerations were made for the BODs, that were not 

consistent with the percentage of defatting, as they were dependent by the quality of the leather 

processed. The biodegradability of the effluents was determined through BOD/COD ratio, which 

gave an approximate classification of the potential rate of biodegradability. The results 

demonstrated the slight biodegradability of the effluents, but without interacting with external 

agents (i.e., fungi, bacteria, activated sludge consortia) (Table C1.1). 

 

Table C1.1 Characterization of defatting wastewaters 

Product pH 
Conductivity (25 C) 

(S/cm) 

COD 

(mg O2/l) 

BOD 

(mg O2/l) 

Biodegradability 

(BOD/COD) 

COM 1 7.2 112,900 5,800 2,114 0.36 

COM 2 7.6 100,700 6,900 3,426 0.50 

COM 3 7.1 120,800 11,400 2,588 0.23 

COM 4 7.1 121,600 6,250 2,761 0.44 
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The analyses of heavy metals in the commercial products did not show any presence for B, Cd, Co, 

Cu, Mn, Pb, Sb and Tl. It could be said that the metal content in these commercial products was 

very low, meaning that eventual contamination may come only from contaminated hides/skin. The 

low content of heavy metal in the commercial products was an important quality indicator, since 

any increase of their amount would indicate worse condition for their production within the plant 

premises. The results did change for the defatting effluents, but only the values of Fe exceeded the 

average content for a single metal. The Hg content was the highest in COM4. Although it was 

below the legal limit of 1 ppb in water for industrial use, the value may rise a concern anyway, due 

to the potential bioaccumulation of this metal. This action showed that COM2 and COM4 had the 

highest theoretical biodegradability, but they were still away from the 0.7 threshold, which was 

indicative for biodegradation in the short term. Nonetheless, those values represented only a general 

indication without taking into account any specific bioremediation scheme such as that of 

specialised sludge of a water treatment plant.  

More detailed technical data were reported in the Deliverable Report of Action C.1, sent as 

Deliverable Annex to the Progress Report (Report on negative impact of traditional defatting agents 

use; Reporting Date: 31-12-2015). 

 

6.1.8. C.2 Environmental monitoring of defatting with natural products at laboratory level 

Starting date foreseen: 01-01-2015; Actual start date: 01-01-2015; 

End date foreseen: 30-06-2015; Actual end date: 31-12-2015. 

The partners agreed to extend this action till 31-12-2015, since they found appropriate, to match 

the duration of Action C.2 with that of Action B.1. 

In this period INESCOP characterized the defatting effluents from Action B.1, following the same 

scheme described in Action C.1. Analogously, the analyses for the content of heavy metals were 

carried out by ICCOM-CNR. In addition, UNIFI carried out the biodegradation of some effluents, 

using bacteria strains of E. coli and P. savastanoi. The pH levels of the defatting wastewaters were 

slightly lower than those of the effluents from the use of commercial products, but consistent with 

the expectations. As observed in Action C.1, the conductivity had wide variations. A correlation 

plot with the percentage of the active matter in the EDFs indicated that the highest the content of 

water soluble defatting agents the lowest the content of salts in the effluents. Large fluctuations 

were recorded also for the CODs, that were over the limits for wastewaters discharged into the 

sewers in Spain (< 1,500 mg/l) but they were expected to decrease after mixing with other tannery’s 

effluents. Similar considerations applied to the BODs, that were lower than those observed in 

Action C.1. This would have important implications for the biodegradability of effluents, since 

dilution affects the COD to a larger extent. Thus, the estimated biodegradability confirmed the 

considerations drawn up in Action C.1 (Table C2.1).  
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Table C2.1 Characterization of effluents from the use of EDF formulations 

Product pH 
Conductivity (25 C) 

(S/cm) 

COD 

(mg O2/l) 

BOD 

(mg O2/l) 

Biodegradability 

(BOD/COD) 

EDF 1 6.4 047,500 09,100 1,596 0.18 
EDF 2 6.6 048,200 10,200 1,362 0.13 
EDF 3 6.7 050,700 11,700 1,874 0.16 
EDF 4 6.5 125,900 14,400 1,411 0.10 
EDF 5 6.3 129,500 11,800 1,647 0.14 
EDF 6 6.5 068,800 09,300 1,250 0.13 
EDF 7 6.7 096,500 08,300 1,190 0.14 
EDF 8 6.6 103,400 08,100 0,995 0.12 
EDF 9 6.4 092,500 08,400 1,025 0.12 
EDF 10 6.7 088,300 08,100 1,940 0.24 
EDF 11 6.7 072,700 08,000 1,760 0.22 
EDF 12 6.9 091,200 07,900 2,020 0.26 
EDF 13 7.0 069,300 07,400 1,850 0.25 
EDF 14 6.8 074,800 09,300 1,930 0.21 
EDF 15 6.8 083,500 08,800 1,770 0.20 
EDF 16 7.1 087,900 08,800 1,890 0.21 
EDF 17 7.0 076,200 08,600 1,820 0.21 
EDF 18 6.9 075,800 09,500 2,140 0.23 
EDF 19 7.1 138,500 10,000 1,700 0.17 
EDF 20 7.1 135,700 10,700 1,900 0.18 
EDF 21 7.0 134,500 12,300 1,900 0.15 
EDF 22 7.2 128,400 07,900 2,460 0.31 
EDF 23 7.0 127,100 06,300 1,940 0.31 
EDF 24 6.8 126,700 07,400 1,594 0.22 
EDF 25 6.6 127,400 07,200 1,494 0.21 

 

The total metal content in some of the commercial products, used for the EDF formulations, was 

quite low and most of the elements were below the threshold limits. The analysis of some of the 

defatting effluents from Action B.1 confirmed this general trend, indicating that the defatting 

procedures assured the good quality of the overall operations. The treatment of defatting effluents 

with bacteria demonstrated the potential reduction of their environmental impact. The results were 

general indications about the potential biodegradability of those effluents, since the hide processing 

depends widely by the type of hide/skin, the region of origin and the complexity of the processing. 

Some of the effluents were treated with E. coli DH5 and P. savastanoi in separate demonstrations, 

following standard procedures for in vitro culture growing: E. coli strain DH5 was firstly grown 

on a Petri dish for 24 h at 37C, using Luria-Bertani-agar as the nutrient and then, at 37C for 24 h 

in liquid medium. P. savastanoi was pre-cultured in the same way, except for the culture medium 

(peptone and tryptone) the incubation temperature (26°C) and the time of incubation (48 h). The 

activity of the microorganisms was monitored, using a titration method (Figure C2.1). 
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Figure C2.1 Titration with sodium tetrakis(4-fluorophenyl)borate dehydrate 

   
 

It could be said that E. coli promoted a 20% reduction of chemicals during its growth in the 

presence of the defatting effluent. P. savastanoi was capable to improve the percentage of 

degradation (ca. 35-40%). The results were in line with the objectives of the project (20% reduction 

of pollutants in bath wastewaters). In both cases it was demonstrated that the two microorganisms 

were capable to reduce the polluting content of the effluents. The impact of the wastewaters in this 

stage, the values of COD, BOD and therefore of biodegradability were similar to those recorded for 

the wastewaters of Action A.1. Also, it must be recalled that none of those kind of effluents go 

down to sewer stream, but instead they are diluted with other tannery’s effluents, becoming part of a 

larger volume of water treated appropriately in a water plant. The analysis of the metal content 

proved the good quality of the EDF formulations and also the overall good quality of the hide/skin 

processing. This aspect is quite important for tanners, because it reduces the concern for heavy 

metal contamination to possibly the only quality of the incoming raw hides/skins. 

More detailed technical data were reported in the Deliverable Report of Action C.2, sent as 

Deliverable Annex to the Progress Report (Report on environmental monitoring of laboratory 

defatting phase with natural products; Reporting Date 31-12-2015). 

 

6.1.9. C.3 Environmental monitoring of defatting with natural products at semi-industrial level 

Starting date foreseen: 01-04-2015; Actual start date: 01-04-2015; 

End date foreseen: 31-03-2016; Actual end date: 31-03-2016. 

In this period, the characterization of the effluents followed previous schemes: INESCOP provided 

data about COD, BOD, conductivity and biodegradability, ICCOM-CNR about the content of heavy 

metals. UNIFI demonstrated the use of a white rot fungi species (F. trogii) for the purification of 

tannery’s wastewaters. The expansion of the bioremediation of tannery effluents to fungi species 

was unforeseen at the time of the proposal, but it followed the good results achieved in project Life 

ENV/IT/000352 “Bionad”, where this fungus was demonstrated to degrade bacteria resistant dyes. 

The project’s beneficiaries reckoned the importance of diversifying the scope of the bioremediation 

(demonstrated at laboratory level with bacteria strains) since this could set up the stage for the use 

of more complex consortia of microorganisms, such as activated sludge. As a result, the need to 

increase the human resources with the relevant expertise about the use of fungi for the 

bioremediation of effluents, was necessary to achieve the characterization analyses of the effluents 

before and after the treatment. Samples of sheep and pig skins and cow hides were processed with 

different percentages of EDF20 in Action B.2 and the corresponding effluents analysed (Table 

C3.1). 
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Table C3.1 Characterization of effluents from Action B.2 

Skin 
EDF20 

(%) 

Defatting 

(%) 

Conductivity (25 C) 

(S/cm) 

COD 

(mg O2/l) 

BOD 

(mg O2/l) 
 (BOD/COD) 

Sheep 

2 42.1 89,300 6,400 1,480 0.23 
3 44.7 118,000 9,100 1,280 0.14 
4 52.6 110,800 9,900 1,880 0.19 
5 57.9 129,800 9,800 1,800 0.18 

Pig 
2 52.7 123,400 8,900 1,760 0.20 
4 58.0 138,100 9,200 1,830 0.20 

Cow 
2 53.6 086,000 5,400 1,620 0.30 
4 60.7 091,000 5,850 1,450 0.25 

 

The direct correlation between conductivity and the amount of defatting agent was consistent with 

the trend of the defatting percentage. The biodegradability was at the low limit of the slow 

biodegradability window, as already observed in Action C.2 for the lab scale demonstrations. 

The analyses for heavy metals were carried out on effluents from sheep skin processing after the 

tanning stage on crust leather and wet-blue leather. The total metal content was quite low in both 

cases and most of the metals analysed were below the detection limit. These results confirmed the 

observations of Action C.2 and were quite important, because any abnormal value of metals in the 

effluents could be referred to the quality of the incoming leather. In this particular case, metal 

analysis could be regarded as an indirect environmental monitoring tool, since it may reveal trace 

elements accumulated within the animals’ body: a sign about the bad quality of the environment 

they live in. 

The demonstration of wastewater purification with F. trogii was carried out on effluents from sheep 

skin processing. F. trogii was first grown on Petri dish in sterile conditions. Subsequently, it was 

grown in liquid media (two different kinds) homogenized mechanically and recovered by filtration 

(Figure C3.1). 

 

Figure C3.1 F. trogii: a) on Petri dish; b) in liquid medium; c) homogenized 

a)  b)  

c)  

 

The activity of F. trogii was controlled by dosing the laccase enzymes produced during its growth. 

Then, the fungus was put in contact with the effluents in the presence of glucose. F. trogii was still 
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alive after a week and it had induced the formation of a gel like material, which was removed easily 

by filtration. The COD and BOD of the supernatants were measured, observing an increase of 

biodegradability after the treatment with the fungus: from the low range rate to the medium-fast one 

(Table C3.2). 

 

Table C3.1 Characterization of effluents from Action B.2 

Parameter Before After 

BOD (mg O2/l) 480 5500 

COD (mg O2/l) 6080 12175 

(BOD/COD) 0.08 0.45 

 

The BOD parameter had increased more than 11 times, whereas the COD had just doubled. This 

was a clear sign of fungus vitality and metabolic activity, which had helped in improving the overall 

profile of the defatting effluent towards bioremediation. In addition, the formation of the gel 

material represented a good information from an engineering point of view, since a water treatment 

schemes may be optimized to separate most of the pollutants as innocuous material by settling and 

let the supernatant flow over. According to project objectives F. trogii may have increased the 

biodegradability of tannery’s effluent by an astonishingly 460%, which is clearly an over estimation 

of the analytical data. Instead, it was clear that apparently non-biodegradable effluents could be 

treated with a white rot fungi species, leaving a supernatant capable to undergo biodegradation in a 

relative short period of time. 

More detailed technical data were reported in the Deliverable Report of Action C.3, sent as annex to 

the Final Report (Report on environmental monitoring of semi-industrial defatting phase with 

natural products). 

 

6.1.10. C.4 Environmental monitoring of defatting with natural products at pre-industrial level 

Starting date foreseen: 01-07-2015; Actual start date: 01-07-2015; 

End date foreseen: 31-03-2016; Actual end date: 31-03-2016. 

As mentioned in the case of Action C.3 the characterization of the effluents followed previous 

schemes: ICCOM-CNR provided data about the content of heavy metals, UNIFI about COD, BOD, 

and biodegradability. UNIFI also demonstrated the extension of the bioremediation of tannery 

effluents, employing activated sludge from a local water treatment plant. The use of activated 

sludge was unforeseen at the time of proposal and the beneficiaries agreed to increase the 

employment of human resources with the relevant expertise in this area, following the good results 

from the monitoring actions with different type of microorganisms (bacteria and fungi) on effluents 

from laboratory and semi-industrial demonstration. The aim was to resemble the reality of the 

purification of tanneries’ effluents,
5
 and so, the beneficiaries were keen to get as close as possible to 

the treatment methods used by water plants.  

                                                 
5 Tannery effluents are collected on a daily basis and channelled within dedicated sewers to water plants, where they are kept 

separate from the civil wastewaters. 
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The effluents were collected after the defatting demonstrations on bovine, equine and calf hides. In 

the case of the bovine and equine processing, the effluents were sampled after soaking, liming and 

deliming. In the case of calf-hide processing the effluents were sampled at the end of the whole 

procedure. The effluents were treated with activated sludge and also with activated carbon, to 

simulate the combination of real oxidative conditions and the physico-chemical treatment. 

Activated sludge was collected from the CuoioDepur consortium, located in Santa Corce sull’Arno. 

The collected sludge was kept under a constant flow of air, to ensure the complete metabolism of 

the exogenous substances present in the liquid phase. The effluent samples were prepared by 

mixing aliquots from the different stages of hide processing. In the case of the effluent from the 

defatting of bovine hides with EDF20 a gross suspension of muddy material was observed and this 

could be removed by simple filtration on a cotton plug by gravity, recovering a clear filtrate. The 

mixtures and activated sludge were shaken in open air for 48 h (Figure C4.1). 

 

Figure C4.1 Preparation and treatment of samples. 

   

 

In general the estimated biodegradability of the effluents showed an acceptable level of rate, 

oscillating around 0.4 which was indicative for an average speed of biodegradation. Nonetheless, it 

was found quite surprising that after the sludge treatment of the effluents the biodegradability of the 

supernatants decreased by 50% despite the reduction of the COD content by 20-30% of (Table 

C4.1). 

 

Table C4.1 Analyses of effluents before and after treatment with sludge 

Effluent Product 

Before treatment After treatment 

COD 

(mg O2/l) 

BOD 

(mg O2/l) 
BOD/COD 

COD 

(mg O2/l) 

BOD 

(mg O2/l) 
BOD/COD 

Bovine 
EDF-20 1360 562 0.41 573 115 0.20 

SG50 1466 665 0.45 337 80 0.24 

Equine 
EDF-20 1441 542 0.38 567 129 0.23 

SG50 1794 649 0.36 573 137 0.24 

Calf-hide EDF-20 1546 104 0.07 8365 2100 0.25 

 

An explanation could be put forward taking into account the absence of any pre- or post-treatment 

phases of the effluents, that implement the treatment of wastewaters with activated sludge. In 

particular, the oxidation of sulfides upstream is fundamental, since Na2S and NaHS are by far the 

most used chemicals in tanneries and they are responsible for the deterioration of the purification 

process, inducing poor oxygenation. This rationale was also consistent with the results of the 

treatment of effluents from calf-hide processing. The next treatment of the supernatants with active 
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carbon confirmed the good work done by the activated sludge, since the value of the COD dropped 

considerably in all cases (Table C4.2). 

 

 

 

Table C4.2 COD of effluents after contact with carbon 

Effluent Product 
COD (mg O2/l) 

After sludge After carbon 

Bovine 
EDF-20 573 < 50 

SG50 337 < 50 

Equine 
EDF-20 567 < 50 

SG50 573 < 50 

Calf-hide EDF-20 8365 180 

 

These results highlighted the importance of wastewaters pre-treatment before entering into contact 

with activated sludge. The analyses for the content of heavy metals were carried out on effluent 

samples, taken after the soaking and before the pickling/tanning stage. The total metal content from 

the bovine processing stream was quite low and even more importantly, Hg metal was only 5% of 

the 1 ppb threshold limit. Similar results were obtained from the analyses of the effluents from the 

equine hide processing.  

The purification of defatting wastewaters from Action B.3 with activated sludge, showed the 

compatibility of the effluents with the standard biological oxidizing process. The removal of 

suspended solids before treatment determined relatively low level of CODs, that were reduced by 

the sludge to 60-70% of the original content. In addition, the treatment with activated carbon 

achieved almost complete purification, which was well above the expected results (reduction of 

polluting load in tannery waste by 20%, reduction of tannage waste and 33% reduction of the waste 

management). 

Even in this action, the metal analysis confirmed its important role as indirect environmental 

monitoring tool. In some cases, Fe and Cr were detected as the most abundant metals, but, the 

general trend of these analyses highlighted the presence of only few metals and in specific cases far 

below the legal limits. 

More detailed technical data were reported in the Deliverable Report of Action C.4, sent as annex to 

the Final Report (Report on environmental monitoring of pre-industrial defatting phase with natural 

products). 

 

6.1.11. C.5 Environmental benefits from the natural products defatting process 

Starting date foreseen: 01-10-2015; Actual start date: 01-10-2015; 

End date foreseen: 30-09-2016; Actual end date: 30-09-2016. 

The beamhouse operations in a tannery are carried out with cheap but efficacious chemical 

substances:  Na2S, NaHS, Na2CO3, Ca(OH)2, defatting product, surfactants, chelating agents, amine 

containing products, organic and inorganic acids, enzymes. The contribution of the defatting 

product is below 5% on the total weight of chemicals employed, but it contributes massively to the 
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overall content of the polluting load of tanneries’ effluents. Product EDF20 was tested at laboratory 

level, demonstrating its defatting efficacy at approximately 55% of extractable fatty material. The 

subsequent demonstrations at semi-industrial and pre-industrial level confirmed the capacity of the 

product, to furnish a smooth and swollen hide material free from excess fat. EDF-20 contained a 

reduced percentage of ethoxylated alcohols (25%), whose production may have a considerable 

environmental impact. Ethoxylated alcohols derive from petroleum, natural gas, animal fat or plant 

oils and they involve the use of ethylene oxide. The production process is responsible for the release 

of toxic chemicals, including ethylene, ethylene oxide, ethylene glycol and methanol, methyl esters, 

aldehydes, ammonia, benzene benzo(a)pyrene, biphenyl, carbon monoxide, ethyl benzene, 

formaldehyde, naphthalene, xylene, and hydrocarbons. In addition, all this waste is involved in the 

generation of photochemical smog, water pollution including oil, phenols, BOD, COD and 

ammonia. Reducing the percentage of ethoxylated species will surely contribute to the reduction of 

chemical emissions and of the use of non-renewable natural sources. TEC replacing part of the 

ethoxylated alcohols of commercial products and the lactose derivative of EDF20 go appear to 

sustain the role of EDF20 in this sense. EDF20 was used in the stages of soaking, liming and 

deliming according to typical working procedures. The overall impression of tanners was that the 

effluents had less suspended matter and the extracted fat appeared well emulsified. These aspect 

were linked directly to the desired degree of smoothness and swollenness of the hides and to the 

potential reduction of costs for effluent discharge. In this particular case, it was observed that high 

contents of water soluble defatting agents correlated with low values of conductivity. This finding 

was quite important, since conductivity is a consequences of the amount of salts dissolved in water. 

Thus, it appeared that the ECODEFATTING products may tend to induce salt precipitation during 

the defatting phase, reducing the amount of salts in effluents. This aspect is quite important from an 

environmental point of view, since water plant are surely capable to cut down (even drastically) the 

organic chemical loads of tannery wastewaters and the inorganic species such as sulfides: but, they 

may find difficult to apply expensive physical techniques, to extract common salts such as NaCl and 

Na2SO4.
6
 From the environmental point of view, tanneries’ effluent are not released in the 

environment indiscriminately. Nowadays, water plants are in full operation in the leather districts 

and combine physical-chemical processes with microorganism based treatments. The effluents from 

the use of EDF20 were proven compatible with the typical purification schemes of a water plant. A 

first demonstration at laboratory level involved the use of common bacteria strains of E. coli and 

P. savastanoi, that were able to achieve a 20-25% and 30-35% reduction the organic content 

respectively. Subsequently, a white rot fungi species, F. trogii, was used on the effluents from the 

defatting demonstration at semi-industrial level. Finally, activated sludge were demonstrated on 

tannery’s effluents at pre-industrial level. It was quite reassuring that the products of 

ECODEFATTING did not have any role in the introduction of heavy metals during the 

development of hide processing. The analyses for the content of heavy metals both in the products, 

used to formulate the ECODEFATTING agents and in the effluents were preciously important, to 

demonstrate the reliability of the defatting procedure. The good adaptability of the new EDF20 

product to the standard working procedures allowed to demonstrate the hide defatting in tanneries 

                                                 
6 NaCl and Na2SO4 are the main salts used in tanneries to control the degree of swollenness of the hides. 
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on pilot scales, that were representative of routine production operations. The quality of the leather 

was good as well as that of the effluents. These appeared as fluid emulsions easily dischargeable. 

The ECODEFATTING project achieved the goal to demonstrate a new formulation for removing 

the fat from animal hides, replacing totally old fashioned chloroparaffins and alkyl phenols without 

posing any environmental issue. In addition, the project demonstrated the complete 

inappropriateness to search for other types of chlorinated defatting agents, or to even elaborate the 

lactose derivatives, to insert any chlorine related functional group. This had the immediate 

consequence of removing totally any chlorine related waste from the effluents. The project went 

even beyond its technical goal, since it was possible to reduce even the content of ethoxylated 

species, currently used to formulate commercial defatting products. The introduction of alternative 

species, derived from natural substances such as citric acid and lactose, in a defatting formulation, 

led to the achievement of good defatting on different hides, connected to the sustainability of the 

EDF20 production and the reduction of chemical emission. This latter aspect was also analysed in a 

LCA study, where the production of the lactose derived species was examined in details. It came 

out that some aspects of the production of EDF20 may bring even a positive contribution to the 

reduction of chemical emission. The main concept was that optimizing the working time, the 

management of resources (i.e., lactose) and implementing the operative working scale, leads to the 

assumption of 20-30% energy saving, comparing to standard processes for the production of 

ethoxylated alcohols. The metal analyses of the effluents confirmed its important role as indirect 

environmental monitoring tool, which may acquire even more precious importance, monitoring the 

heavy metals directly on hides. In this case, any abnormal presence of metals may well shed light 

about the quality of the environmental conditions animals live in. 

More detailed technical data were reported in the Deliverable Report of Action C.5, sent as annex to 

the Final Report (Report on environmental benefits of the ECODEFATTING process). 

 

6.1.12. C.6 Quality assessment of leather products production 

Starting date foreseen: 01-10-2015; Actual start date: 01-10-2015; 

End date foreseen: 30-09-2016; Actual end date: 30-09-2016. 

A general assessment about the connection between leather goods manufacturing and the quality of 

the leather material was provided, to further certify the goodness of the defatting application and 

then of the subsequent operations leading to products ready for the market. In the 

ECODEFATTING project, leather from bovine hides was the main material used to accomplish 

bags and wallets, whereas that from sheep and pig skin was mainly employed in the manufacture of 

different type of shoes. As defatting was normally carried out in the deliming stage, where the 

defatting product (or formulation) was employed at high pH value of the defatting bath, the hides 

became smooth and soft. Tanners had the experience to assess the quality of the material and 

defatting could be reiterated until tanner’s judgement allowed the material to go ahead. Obviously, 

if defatting had not been up to tanner expectations, the tanning procedure would have given out 

poor quality leather. In this case, the most common issues would have been fatty spews and stains, 

fat grooves and fat soaps. Formulation EDF20 proved efficient on different types of hides and skins 

and the materials were carried forward to obtain marketable products (Figure C6.1). 
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Figure C6.1. a) and b) equine leather; c) bovine leather; d) sheep and lamb leather 

a)  b)  

c)  d)  

 

Cutting and sewing were the most prominent activities in the manufacture of bags, wallets and 

shoes. During cutting the knife should split the material in a tidy fashion and the operator should 

feel a hard material when the knife goes deep into the leather thickness. Sewing may be even more 

critical, since the operation is done mechanically with little control by the operator (Figure C6.2). 

 

Figure C6.2. Manufacturing: cutting and sewing 

         
 

The importance of the physical properties was reflected by the different types of models: not only in 

terms of shape, but also in terms of the applied refining (Figure C6.3). 
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Figure C6.3. Bags and wallets 

        
 

Some issues, that may arise from the use of defatting products, could be associated to the wrong 

joining of the different leather sections: particularly in shoe making, where several procedures can 

be adopted, to produce a variety of shoe models. Injection, vulcanisation, cementing or sewing 

where the most used procedures, leading to a wide collection of models (Figure C6.4). 

 

Figure C6.4. Different shoe models 

 
 

The manufacturing tests and the appearance of the footwear goods proved the satisfaction of the 

company, using the leather from hide processing with EDF20. Likewise, the manufacturing process 

was carried out without any particular concern (Figure C6.5 and Figure C6.6). 

 

Figure C6.5. Shoe making: stitching and sewing 
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Figure C6.6. Shoe making: vulcanization and gluing 

  
 

The hides performed well throughout the various process stages and the final appearance of the 

models and articles resembled the quality of the leather specimens obtained in the tanneries. 

According to manufacturers’ experience, the leather materials were compatible with goods 

manufacturing and the products obtained were sellable.    

More detailed technical data were reported in the Deliverable Report of Action C.6, sent as annex to 

the Final Report (Report on quality monitoring of ECODEFATTING leather products). 

 

6.1.13. C.7 Monitoring of technical-socio-economic assessment of the ECODEFATTING 

project 

Starting date foreseen: 01-04-2016; Actual start date: 01-04-2016; 

End date foreseen: 30-09-2016; Actual end date: 30-09-2016. 

The EU leather market is worth € 50 bln and employs 500,000 people in ca. 40,000 enterprises. The 

tanning sector is about 15-16% of the total EU leather industry, with a 7.8 bln turnover and 34,500 

employees distributed in about 1,800 companies. Overall production accounts for 700,000 tons of 

material, divided in about 220 mln m
2 

of leather and 44,000 Tons of shoe leather. The main EU 

producers are Italy (64-66% of the market value) and Spain (11% of the market value). SMEs 

dominate the EU tanning industry with an average number of 18 employees, whereas few 

companies have more than 250 work units. The human resources in the tanning sector combines 

experienced workers with more than 10 year experience (40%) with new recruits (54%). This 

means a capacity of technological leadership, competence and strength of the companies to adapt to 

changes in the market and explains the demand for EU leather goods in international markets (30% 

export equal to € 2.3 bln). Therefore, the leather sector is key to the economy of a country, to 

generate wealth and job opportunities. 

The ECODEFATTING project was developed with the aim of improving the defatting phase of 

beamhouse operations and one defatting formulation (EDF20) was used to demonstrate its efficacy 

in real tannery operations. Averagely, the amount of product used was 0.7% by weight of hides to 

be processed. In terms of absolute numbers for the average production of leather in Italy (780,000 

Tons of hide processed annually) ECODEFATTING would require about 5,500 Tons of defatting 

agents. This would mean about 2,700 Tons of ethoxylated alcohol saved and 13,300 tons of milk 

serum from which lactose is recovered.
4
 These figures become even more significant, considering 

the impact of ECODEFATTING over 5 year time. From an economic point of view, tanners would 



                     FINAL REPORT                        

 

 

Final report LIFE+                         45                         ENV/IT/000470 - ECODEFATTING 

 

be keen to use the new product even in the case it would be 5% more expensive than the current 

commercial products. Apparently, the potential little increase in production costs would be 

compensated by the reduced amount of EDF20 (from 0.7 to 0.5% by weight of hides to be defatted). 

As a consequence, a projection of € 3.4 mln saving overall on annual basis may contribute to the 

increase of the work force by 2.5% in five year time on national scale. As the economic aspects may 

play an important role for the leather business, the social impact of ECODEFATTING would have 

similar significance for the awareness of the environmental aspects and also  the improvement of 

the status of a geographic area (e.g., the industrial districts of Arzignano, Santa Croce sull’Arno and 

Solofra in Italy and the regions of Catalonia, Valencia and Murcia in Spain). Networking activities, 

would give the opportunity to connect tanneries with big leather firms for product innovation, 

companies and water treatment plants for new joint ventures in waste management, dairy companies 

for the valorization of lactose in leather processing, IT companies for the diffusion of the new 

method through dedicated websites and financial institutions for supporting the renovation of 

production plants. The economic and social benefits of the project will spur the EU leather industry, 

to strengthen its position in the global market and grow through product innovation towards more 

environmentally friendly working procedures. New opportunities for producers and satellite 

enterprises will be real advantages, to make the leather sector survive against international 

competition. ECODEFATTING will be decisive against any potential relocation of production 

outside the EU, the import of hides with uncertain traceability and leather goods with inferior 

quality. The EU has the best quality raw hides and skins: but, if processing capacity for the 

production of leather were to disappear to the big markets of USA, Asian countries (China, India, 

South Korea) and the Latin America ones (Argentina, Brazil, Mexico) there would be negative 

economic, social and environmental repercussions: loss of trade and jobs, social depression of the 

areas where the leather business is structured, contraction of the EU production capacity and even 

higher impact of the carbon footprint of the leather sector globally. 

The aspects directly related to the environmental impact of the defatting agents were investigated 

through an LCA study, to evaluate the environmental damage from the production of precursors to 

the finished EDF20. The energy used, the equipment and its end of life, the air emissions at a 

continental and local level, the extraction and purification systems, transport, recovery and reuse of 

solvents were taken into account. In addition, the effect of the emissions on human health was 

determined at indoor level, adapting the current LCA methodology, which is based on Eco-

indicator99 (E99). The evaluation was performed, assuming: full ventilation of the laboratories at 

the end of an 8 h working day, an indoor volume of 500 m
3
 (10x10x5m

3
) the emission of substances 

equal to 1% of the 1% which is not retained by the filters of the extraction system, the height of the 

exhaust chimney equal to 15 m, a daily emission of 1 kg, the filter efficiency equal to 0.99. A first 

evaluation was carried out on the finished product EDF20, characterizing the damage as a function 

of the most representative parameters: for: chemicals, acquatic and terrestrial environment, energy 

and workers. Subsequently, the damage was assessed according to the concept of DALY 

(Disability-adjusted life year) which is a parameter used to quantify the burden on human disease 

caused by environmental pollution as a function of the life cycle of products or services. The main 

areas were: human health, ecosystem quality, climate change, resources and workers’ health. Data 
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were normalized, assuming the impact of the activities of one single EU citizen, during the course 

of one year. The overall assessment about EDF20 indicated that: 

 the total damage was 6.64 mPt, distributed among the synthesis procedures of the species 

lactose-6-piperazinyl-triacetonide hydrochloride (totally 95.5%) the ethoxylated alcohol 

(26.3%) TEC (0.84%) the use of the fan of the extraction system (0.02%) the electricity 

(0.11%) and the active carbon filter (0.03%); 

 the damage was divided between human health (39.4%) ecosystem quality (12.8%), climate 

change (34.6%) resources (10.1%) and health workers (3.1%). 

 

Analyzing the composition of the damage, it appeared that the energy contribution had determined 

the major consequences for the environmental impact. The considerations about solvent recovery 

and recycling not only indicate the possibility to limit the chemical emissions, but also the potential 

energy saving associated to the production of the lactose based defatting agent. In fact, solvent 

production is one of the most complex process to be optimised, in order to reduce the impact of 

production cost on sale revenues. At this stage, an estimation of about 10-15% of energy saving can 

be reasonable, when implementing the production of ECODEFATTING agents at industrial scale. 

Nonetheless, the study went beyond and it was corrected by a sensitivity analysis, based on the 

reduction of the working time and on the assumption of zero damage for the recovery of lactose 

from waste milk serum. In the first case the damage went from 17.4 to 4.5 mPt for the production of 

lactose-triacetonide (1) and from 9.6 to 3.2 mPt for the production of lactose-6-tosyl-triacetonide 

(2). The damage of EDF20 without the contribution of lactose was reduced further by 21.0%. 

Overall, the total damage associated to the production of EDF20 went from 28.07 to 6.64 mPt (-

76%). This correction could not lead to assess whether the reduction of energy consumption could 

increase. Still, the overall  impact of EDF20 was 4.1-4.5 higher than that of a commercial 

ethoxylated alcohol taken as reference. However, it should be noted that the comparison between 

processes on laboratory and industrial scale must be considered with caution, because the data were 

obtained using different approaches. The task of the LCA analysis becomes much more critical, 

when a process, or a product, is in the design phase, because of the poor quality of the data 

available. Any change in the technology, operating procedures, costs and availability of materials 

can generate significant economic and environmental changes. This unpredictability makes the 

simulation of an industrial scale-up extremely difficult from laboratory levels, since this is a long 

and complex development. In any case, the LCA associated to product EDF20 was based on a very 

limited production volume, because the production capacity could not exceed 2 L in the laboratory. 

Doubling this means halving (approximately) the total damage. Increasing the production capacity 

up to 20 L (this is typical of a kilo-scale laboratory) results in the reduction of the EDF20 impact 

down to 1/10 of that calculated. In this case, it is reasonable to assume that the reduction of energy 

consumption increases up to 30%, comparing to the standard production processes of commercial 

defatting agents. Therefore, the LCA analysis suggested that both the increase of the production 

scale and the revision of the production process with reduced working time, would contribute to 

lowering the environmental impact of EDF20 in favour of its alternative use instead of commercial 

defatting agents. 
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More detailed technical data were reported in the Deliverable Report of Action C.6, sent as annex to 

the Final Report (ECODEFATTING LCA document). 

 

6.2 Dissemination actions 

6.2.1 Objectives 

All the project beneficiaries made sure that the ECODEFATTING project gained maximum 

visibility at a European level. During all project life various dissemination materials were produced 

and distributed in fairs, conferences, newsletters and so on. A logo was designed together with 

brochures, gadgets and other items which allowed for a full dissemination of the project aim and 

results. 10 articles were also edited on newspapers, a project website and a Facebook page were 

created and published online within the 2
nd

 month of the project. The tight, fruitful cooperation 

among ECODEFATTING beneficiaries gave very positive results for project implementation and 

also in dissemination activities. Among the actions started, dissemination activities and material are 

fundamental, to show the role of Life+ projects and the importance of ECODEFATTING project: in 

particular, to those people working in the field of leather. ECODEFATTING was presented in 

different events, in a specific web site, in notice boards, in gadgets and in brochures. In particular 

the ECODEFATTING dissemination actions (Action D.1 to Action D.15) were performed during 

all project life, detailing the type of ECODEFATTING innovative technology and product. 

The beneficiaries were involved in the development and implementation of the following main 

ECODEFATTING dissemination activities from the start (01-10-2014) until the end of the project 

(30-09-2016): 

 Development of the web site: UNIFI registered, developed and updated the website 

www.life-ecodefatting.com 

 Notice board: UNIFI produced 8 notice boards, that were sent to all the partners and 

displayed in visible spots and accessible places to the public within partners’ premises. 

 Dissemination material:  

o project logo, 12,000 brochures/leaflets in Italian and in English, 2,000 pendrives and 

1,000 labels as project gadgets, 4 leather sample books, 15 posters and 3 project 

presentations (in Italian, in Spanish and in English) 

 Events: ECODEFATTING project was presented in 2 specific workshops, 2 specific 

training courses and 20 events and fairs  

 Articles and press release: 10 press articles 

 

The target groups of the ECODEFATTING dissemination material were:  

 Tanneries and leather SMEs, Leather Associations and Institutions, technology transfer 

organisations managers, EU environmental authorities and organizations, general public 

authorities;  

 All the public and consumers.  

 

The following table summarises and compares for each project Action which dissemination activity 

and material was foreseen in the project and which was the final real results. 
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DISSEMINATION PRODUCTS 

Action Name of the Action Deadline Expected results Results at month 30 

Action D.1 Website creation  3 

months 

Project web site Project web site and con-

tinuous updating to gene-

ral public  

Action D.2 Notice boards 24 

months 

8 notice boards  

 

8 notice boards displayed 

in beneficiary public pla-

ces to general public visi-

ting the beneficiary 

premises  

Action D.3 Innovative 

technology for 

leather industrial 

degreasing manual 

24 

months 

ECODEFATTING 

manual 

1,000 copies of the 

ECODEFATTING 

manual sent to tanneries 

and leather SMEs 

Action D.4 Leather sample bo-

ok of hides degree-

sed with the inno-

vative glycerol di-

acetato composi-

tion 

24 

months 

4 books containing 

each one 10 samples 

of project degreased 

leather 

4 books containing each 

one 10 samples of project 

degreased leather 

Action D.5 Training course for 

Italian tanneries 

24 

months 

ECODEFATTING 

training course 

in Italy 

NEWPORT srlorganised 

a training course with 13 

technicians from Italian 

tanneries trained in 

natural products defatting 

Action D.6 Training course for 

Spanish tanneries 

24 

months 

ECODEFATTING 

Training course 

in Spain 

INESCOP hold the train-

ing course for Spanish 

tanneries at Incusa premi-

ses, attended by 12 

leather technicians 

Action D.7 
Demonstration 

workshop in Italy 

24 

months 

ECODEFATTING 

workshop in Italy 

NEWPORT srl organised 

a workshop with the 

participation of 88 Italian 

tanners, leather experts 

and business people 

Action D.8 
Demonstration 

workshop in Spain 

24 

months 

ECODEFATTING 

workshop in Spain 

INESCOP organised the 

workshop with the 

participation of 51 

Spanish tanning and 

leather expert and 

business people 

Action D.9 Diffusion material 

preparation 

24 

months 

Logo definition 

25 posters 

10,000 brochures/ 

leaflets 

2,500 various items 

Logo definition 

12,000 brochures/leaflets 

15 posters 

2,000 pendrives as gadget 

1,000 label as gadget 

3 project presentations 

Distributed in workshops 

and project events to 

general public  
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DISSEMINATION PRODUCTS (continued) 

Action Name of the Action Deadline Expected results Results at month 30 

Action D.10 Articles and press 

releases 

24 

months 

30 articles 10 articles to general 

public 

Action D.11 International 

conferences and 

fairs 

24 

months 

Participation at 

6 fairs and 

International 

events 

Participation at 14 fairs 

and international events 

with contacts and 

material distribution to 

tanneries, leather 

managers, technicians, 

Leather Associations and 

Institutions, technology 

transfer organisations 

managers, European 

environmental authorities 

and organizations, 

general public authorities 

Action D.12 Digital supports for 

international 

diffusion 

24 

months 

1,000 copies of 

1 project 

video in English, 

Italian and Spanish 

1000 copies of 

ECODEFATTING video 

in English, Italian and 

Spanish sent to tanneries 

and leather managers and 

technicians 

Action D.13 Networking 24 

months 

Clusters with 

10 projects 

Clusters with 10 projects 

and participation at 6 

specific  networking 

events  

Action D.14 Layman's report 24 

months 

Layman's report 1,000 copies of Layman's 

report to general public  

Action D.15 After-LIFE 
Communication 
Plan 

24 

months 

After-LIFE 

Communication Plan 

After-LIFE 

Communication Plan  

 

 

6.2.2 Dissemination: overview per activity 

Action D.1 Website creation 

Starting date foreseen: 01-10-2014; Actual start date: 01-11-2014; 

End date foreseen: 31-12-2014; Actual end date: 30-09-2016. 

During November 2014 the web site www.life-ecodefatting.com and the project Facebook page 

were published. They are network-accessible in English, Italian and Spanish language. The site is 

periodically updated and it contains, in its public or reserved areas, all the documents produced 

during the project’s activities. In particular: Visit counter, Link to LIFE+, Link to each beneficiary 

website, Results update, News update, Coming up, Reserved area, Link with the Facebook page for 

event booking/registration. 

UNIFI was the responsible of the creation of the ECODEFATTING web site and the project 

Facebook page. The project web site and Facebook page created are clearly and visibly marked with 

Life logo. In September 2016 the website visitors were 75,817 and the Facebook friends 16.  
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Action D.2 Notice boards 

Starting date foreseen: 01-01-2015; Actual start date: 01-01-2015; 

End date foreseen: 30-09-2016; Actual end date: 30-09-2016. 

During the first period of the ECODEFATTING project UNIFI created the structure of the project 

Notice Board and produced 8 ECODEFATTING Notice Boards, which were sent to all partners and 

displayed in visible spots and accessible places to the public within the partners’ premises. The 

results of the activities carried out in Action D.2 were defined in the dedicated Deliverable Report, 

which was foreseen at the end of January 2015 and annexed to the Inception Report 

(ECODEFATTING Notice Boards; Reporting Date: 30-06-2015). 

 

Action D.3 Innovative technology for leather industrial degreasing manual 

Starting date foreseen: 01-04-2016; Actual start date: 01-04-2016; 

End date foreseen: 30-09-2016; Actual end date: 30-09-2016. 

At the end of the project INESCOP and NEWPORT srl, with the collaboration of all the 

beneficiaries, have prepared the ECODEFATTING technology manual, which was produced in 

1,000 copies of the ECODEFATTING manual and distributed and sent to Tanneries and leather 

SMEs. 

The ECODEFATTING manual is attached as annex to this Final Report, as Deliverable Annex. 

 

Action D.4 Leather sample book of hides degreased with the innovative glycerol diacetato 

composition 

Starting date foreseen: 01-04-2016; Actual start date: 01-04-2016; 

End date foreseen: 30-09-2016; Actual end date: 30-/09-2016. 

INESCOP and NEWPORT srlprepared 4 ECODEFATTING leather sample books containing each 

one 10 samples and relative data sheets of calf hide and sheepskins defatted with ECODEFATTING 

natural defatting products accessible to industrial managers, Associations, Institutions, Technical 

Center and public. 

The ECODEFATTING leather sample books are attached as annex to this Final Report. 

 

Action D.5 Training course for Italian tanneries 

Starting date foreseen: 01-01-2016; Actual start date: 01-01-2016; 

End date foreseen: 30-09-/2016; Actual end date: 30-09-2016. 

NEWPORT srl organised a training course for technicians of Italian tanneries at NEWPORT 

srlpremises on September 7
th

 2016, with the attendance of 13 leather technicians. This training 

course for Italian leather technicians has contributed to tannery companies’ knowledge about the 

practical process of how to apply the new natural defatting products. The details and photos of the 

activities carried out in Action D.5 are defined in the Annex Dissemination activities sent as annex 

to this Final Report. 

 

Action D.6 Training course for Spanish tanneries 

Starting date foreseen: 01-01-2016; Actual start date: 01-01-2016; 

End date foreseen: 30-09-2016; Actual end date: 30-09-2016. 
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INESCOP hold the training course for Spanish tanneries at Incusa premises on September 8
th

 2016, 

with the attendance of 12 leather technicians. This training course for Spanish leather technicians 

has contributed to tannery companies’ knowledge about the practical process of how to apply the 

new natural defatting products. The details and photos of the activities carried out in Action D.6 are 

defined in the Annex Dissemination activities sent as annex to this Final Report. 

 

Action D.7 Demonstration workshop in Italy 

Starting date foreseen: 01-01-2016; Actual start date: 01-01-2016; 

End date foreseen: 30-09-2016; Actual end date: 30-09-2016. 

NEWPORT srlorganised a workshop at leather centre premises in the Fucecchio district with the 

participation of 88 Italian tanning and leather expert and business people on October 27
th

 2016. The 

leather managers showed a big interest in the project environmental results and in the replicability 

of the ECODEFATTING defatting phase in their tanning cycles. The details and photos of the 

activities carried out in Action D.7 are defined in the Annex Dissemination activities sent as annex 

to this Final Report. 

 

Action D.8 Demonstration workshop in Spain  

Starting date foreseen: 01-01-2016; Actual start date: 01-01-2016; 

End date foreseen: 30-09-2016; Actual end date: 30-09-2016. 

The ECODEFATTING workshop was held on June 16
th

 2016 at the premises of INESCOP in Elda-

Alicante (Spain). The workshop brought together around 51 technicians from leather and footwear 

industries, chemical suppliers and public bodies and ended with a lively round table, where the 

attendances participated actively and showed their interest in the use of the natural defatting 

products, developed in the ECODEFATTING project. The details and photos of the activities 

carried out in Action D.8 are defined in the Annex Dissemination activities sent as annex to this 

Final Report. 

 

Action D.9 Diffusion material preparation 

Starting date foreseen: 01-10-2014; Actual start date: 01-10-2014; 

End date foreseen: 30-09-2016; Actual end date: 30-09-2016. 

During all the project period, all partners prepared various dissemination materials to be used in 

fairs, conferences, newsletters, etc.. In particular: 

 Logo definition and design performed. An ECODEFATTING logo was created for the 

project, which was shown on all dissemination documents of the project; 

 12,000 ECODEFATTING brochures/leaflets; 

 15 ECODEFATTING posters; 

 2,000 ECODEFATTING pendrives as project gadget; 

 1,000 ECODEFATTING labels to identify leather samples as project gadget; 

 1 English, 1 Spanish and 1 Italian project presentations. 

The details and photos of the activities carried out in Action D.9 are defined in the Annex 

Dissemination activities sent as annex to this Final Report. 
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Action D.10 Articles and press releases 

Starting date foreseen: 01-10-2014; Actual start date: 01-10-2014; 

End date foreseen: 30-09-2016; Actual end date: 30-09-2016. 

During all the project period, the project beneficiaries produced: 

 1 article in INESCOP’s Environment Newsletter No. 174, November 2014; 

 1 article in INESCOP’s News, No. 275, May 2015; 

 1 article in Revista del Cuero – Colombia - Enero-March 2014; 

 1 article in INESCOP’s Environment Newsletter, No. 186, November 2015;  

 1 article in INESCOP’s News, No. 291, September 2016; 

 1 article in INESCOP’s Environment Newsletter, No. 197, October 2016; 

 1 article for Researchmedia; 

 1 article in Italian in Platinum journal; 

 1 article on Corriere Fiorentino on 05-11-2015; 

 1 article in International Innovation on issue No 178. 

The details and photos of the activities carried out in Action D.10 are defined in the Annex 

Dissemination activities sent as annex to this Final Report. 

 

Action D.11 International conferences and fairs 

Starting date foreseen: 01-10-2014; Actual start date: 01-10-2014; 

End date foreseen: 30-09-2016; Actual end date: 30-09-2016. 

The beneficiaries organised and presented the ECODEFATTING project in the following events: 

 Co-Shoes Fair, 22
nd

-23
rd

 October 2014, Alicante (Spain); 

 Co-Shoes Fair, 22
nd

-23
rd

 April 2015, Alicante (Spain); 

 “Toscana & Ambiente La sfida europea dei progetti LIFE” UNIFI LIFE event at Firenze, 

24
th

 October 2014, Florence (Italy);; 

 Conference titled “Best Avalaible Technologies in the Tanning Industry”, 14
th 

May 2015, 

Lorca – Murcia (Spain); 

 Milestone – 15
th

 October 2015, Sorisole – Bergamo (Italy); 

 Ecomondo fair, 3
rd

-5
th

 November 2015, Rimini (Italy); 

 Simac - Lineapelle Fair, 23
rd

-25
th

 February 2015, Milan (Italy); 

 EuChem Congress, 12
th

-14
th

 September 2016, Sevilla (Spain); 

 University of Montpellier 29
th

 January 2016, Montpellier (France); 

 European Symposium on Atomic Spectrometry - ESAS 2016, 31
st
 March 2

nd
 April, Eger 

(Hungary); 

 Setac Nantes Society of Environmental Toxicology and Chemistry (SETAC), 22
nd

-24
th

 May 

2016, Nantes (France); 

 Incontro di Spettroscopia Analitica Università degli Studi di Bari “Aldo Moro” e Università 

degli Studi della Basilicata, 30
th

 May-1
st
 June 2016, Matera (Italy); 

 Giornata di incontro del dipartimento di scienze chimiche e tecnologie dei materiali del Cnr 

a Cetraro 22
nd

-24
th

 June 2016, Cetaro (Italy); 

 UNIFI LIFE event, 27
th

 May 2016, Florence (Italy). 
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In all the above events ECODEFATTING project was presented and informative materials were 

distributed. The details and photos of the activities carried out in Action D.11 are defined in the 

Annex Dissemination activities sent as annex to this Final Report. 

 

Action D.12 Digital supports for international diffusion 

Starting date foreseen: 01-10-2014; Actual start date: 01-10-2014; 

End date foreseen: 30-09-2016; Actual end date: 30-09-2016. 

At the end of the project UNIFI collected all the video of each beneficiary and produced the final 

ECODEFATTING video in 3 languages: English, Italian and Spanish. UNIFI produced 1,000 

copies of the project video DVD, that were sent and distributed after the project end to tanneries and 

leather managers and technicians. The results of the activities carried out in Action D.12 are defined 

in the DVD attached as dissemination annex to this Final Report: 

 

Action D.13 Networking 

Starting date foreseen: 01-10-2014; Actual start date: 01-10-2014; 

End date foreseen: 30-09-2016; Actual end date: 30-09-2016. 

During all the project, all beneficiaries were responsible of the following networking activities and 

have presented the project in different national and networking events, as listed below:  

 Cluster with Oxatan, Shoelaw, Ecofatting, Podeba, Microtan, Shoebat, CO2Shoe, Bionad, 

Lifetan (LIFE 9-10-11-12-13-14 projects); 

 Networking contacts at the UNIFI LIFE event, 24
th

 October 2014, Florence (Italy); 

 LIFE+ Networking Event,19
th

 November 2014, Ibi -Alicante (Spain); 

 Meeting of the Leonardo mobility Vetpro project “The Adaptation of European Union, 

Footwear Education, Design and Product Systems being examined to Turkey Footwear 

Industry”(number 2013-1-TR1-LEO03-50777), INESCOP, 21
st
 October 2014, Elda-

Alicante (Spain); 

 The Valencian Network of Technology Institutes (REDIT) and the Valencia Chamber of 

Commerce jointly organised a dissemination event for the LIFE+ projects that were carried 

out within the Valencian Region on the 14
th

 July 2015; 

 LIFE+ Networking Event, 14
th

 July 2015, Valencia (Spain);  

 LIFE+ Networking Event, 14
th

 July 2016, Valencia (Spain). 

The details and photos of the activities carried out in Action D.11 are defined in the Annex 

Dissemination activities sent as annex to this Final Report. 

 

 

Action D.14 Layman's report 

Starting date foreseen: 01-04-2016; Actual start date: 01-04-2016; 

End date foreseen: 30-09-2016; Actual end date: 30-09-2016. 

At the end of the project UNIFI created and produced 1,000 copies of the ECODEFATTING 

Layman's report. The results of the activities carried out in Action D.14 are defined in the dedicated 

Deliverable Report, foreseen at the end of the project and attached as Deliverable Annex to this 

Final Report (ECODEFATTING Layman’s report). 
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Action D.15 After-LIFE Communication Plan 

Starting date foreseen: 01-07-2016; Actual start date: 01-07-2016; 

End date foreseen: 30-09-2016; Actual end date: 30-09-2016. 

At the end of the project, UNIFI created and produced the ECODEFATTING After-LIFE 

Communication Plan. The results of the activities carried out in Action D.15 are defined in the 

dedicated Deliverable Report, foreseen at the end of the project and attached as Deliverable Annex 

to this Final Report (ECODEFATTING After-LIFE Communication Plan). 

 

6.3 Evaluation of project implementation 

The project coordination actions needed daily work to maintain a permanent flow of action with the 

aim of achieving the objectives set. The actions carried out were: 

 Preparation of the Partnership Agreement; 

 5 Coordination meetings; 

 2 Monitoring meetings; 

 Organisation of different phone and web meetings between some partners in order to plan 

and monitor the project technical activities; 

 Continuous contact between all project partners for monitoring project activities; 

 General actions and activities for the coordination of the project; 

 Management of the financial aspects of the project; 

 Monthly reports to the LIFE external monitoring team about the evolution of the project.; 

 UNIFI, as project coordinator, prepared and sent a monthly indication of operative activities 

to be done to all partners; 

 UNIFI, as project coordinator, prepared and sent a monthly summary of the project activities 

carried out, to monitoring representatives and to all the partners. 

 

The following table compares through quantitative and qualitative information the results achieved 

at the end of the ECODEFATTING project against the objectives of the proposal: 
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RESULTS 

Action Foreseen in the revised 

proposal 

Achieved at project end Evaluation 

A.1 

Demonstration 

of the use of the 

different 

defatting agents 

currently used in 

the EU 

tanneries. 

Production of a detailed 

technical study with: 

- the definition of the tra-

ditional agents used in the 

defatting phase of the tan-

ning cycle; 

- the leather interaction 

with the traditional defat-

ting agents; 

- the quantitative parame-

ters to evaluate the stabili-

ty of the traditional defat-

ting agents; 

- the degradation pro-

ducts of the traditional 

defatting agents; 

Characterization of 4 

commercial products for 

defatting sheep skin 

samples at laboratory 

level and 

characterization of the 

skin specimens for their 

chemical and 

mechanical properties 

(36 analyses) and 

molecular features (8 

analyses); 

No particular 

technical 

problems 

occurred during 

this period;  

A.2 

Demonstration 

of natural 

products. 

• Sustainable ways to pro-

duce 6 different natural 

products based on glyce-

rol diacetato products and 

derivates to be used in the 

defatting phase of the tan-

ning cycle; 

• 6 new tanning formula-

tions specific to defatting 

phase, containing 6 dif-

ferent natural products 

based on glycerol diace-

tate derivatives; 

6 lactose derivatives and 

27 EDF formulation pro-

duced for defatting at la-

boratory level; 

Characterization of lac-

tose derivatives (12 

analyses) and products 

for setting-up the formu-

lations (12 analyses); 

Scale-up development of 

1 product for 1 

formulation used in 

tannery operations; 

No particular 

technical 

problems 

occurred during 

this period; 

B.1 

Demonstration 

of natural 

products in the 

defatting phase 

at laboratory 

level. 

 Production of 100 

standard samples by 

using chlorinated; 

 Laboratory production 

of innovative 100 

samples by using the 

project natural 

products; 

27 EDF formulations 

demonstrated at labora-

tory level on sheep skins 

(54 samples); 

Analyses of the skin 

specimens for organo-

leptic, chemical and 

mechanical properties 

(270) and molecular 

features (54); 

No particular 

technical 

problems 

occurred during 

this period; 
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RESULTS (continued) 

Action Foreseen in the revised 

proposal 

Achieved at project end Evaluation 

B.2 Defatting at 

a semi-industrial 

level by using 

natural products. 

 100 sheep/goat skins 

leathers tanned with 

the use of the project 

natural products in the 

defatting phase; 

1 formulation (EDF20) 

chosen for the 

demonstration at semi-

industrial level (5-10 Kg 

batches), using different 

percentages of product, 

on sheep skins (4 

demonstrations) pig 

skins (2 demonstrations) 

and calf hides (2 

demonstrations) for a 

total of 36 skin 

specimens; 

Characterization of the 

skin specimens for their 

organoleptic, chemical 

and mechanical 

properties (81 analyses) 

and molecular features 

(4 analyses); 

No particular 

technical 

problems 

occurred during 

this period; 

B.3 

Demonstration 

of natural 

products 

defatting at a 

pre-industrial 

level. 

 50 sheep/goat skins 

leathers tanned with 

the use of the project 

natural products in the 

defatting phase; 

 50 bovine skins 

leathers tanned with 

the use of the project 

natural products in the 

defatting phase; 

2 formulations (EDF19 

and EDF20) chosen for 

the demonstration at pre-

industrial level (100 Kg) 

in comparison with pro-

duction campaigns 

(2000 Kg) on bovine (3 

demonstrations) equine 

(1 demonstration) and 

calf hides (1 demonstra-

tion) for a total of 80-90 

hide specimens; 

Characterization of the 

hide specimens for their 

mechanical properties 

(54 analyses) and 

molecular features (8 

analyses); 

No particular 

technical 

problems 

occurred during 

this period; 

B.4 Leather 

products obtain-

ed with the use 

of natural pro-

ducts for the de-

fatting phase 

100 leather products 

elaborated with the 

project natural product; 

6 bags, 4 wallets and 

100 pair of shoes 

produced with the 

leather obtained from 

hide processing with 

EDF20 formulation; 

No particular 

technical 

problems 

occurred during 

this period; 
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RESULTS (continued) 

Action Foreseen in the revised 

proposal 

Achieved at project end Evaluation 

C.1 Monitoring 

of the defatting 

agents 

environmental 

impact 

Production of a detailed 

technical study with the 

analysis of the environ-

mental impact of the dif-

ferent defatting agents 

most used by EU tanners; 

32 analyses for the 

characterization of the 

effluents from the use of 

four commercial 

products at laboratory 

level; 

No particular 

problems 

occurred during 

this period; 

C.2 

Environmental 

monitoring of 

defatting with 

natural products 

at laboratory 

level. 

Laboratory analyses to 

check the following 

project results: 

• Less (20%) pollutants in 

bath wastewaters; 

• Reduction (20%) of 

water consumption during 

the tanning process; 

• Reduction (20%) of 

polluting load in tannery 

waste water; 

• Toxicity reduction of 

high chlorine in the 

tanning cycle (100%); 

108 analyses for the 

characterization of 

effluents from the use of 

EDF formulations at 

laboratory level; 

84 treatments with 

bacteria on 14 selected 

effluents for the 

assessment of effluent 

biodegradability; 

Determination of the 

heavy metal content in 

the substances used for 

the EDF formulations 

(24 analyses) and in 4 

samples of defatting 

effluents (16 analyses); 

Reduction of pollutants 

in wastewater baths (20-

40%); 

Elimination of toxicity 

from chlorine related 

species; 

No particular 

problems 

occurred during 

this period;  

C.3 

Environmental 

monitoring of 

defatting with 

natural products 

at semi-

industrial level. 

Semi-industrial tests and 

analyses on 100 sheep/ 

goat skins project leathers 

in order to check the 

following project results: 

- substitution (100%) of 

traditional recipes based 

on raw materials of 

petrochemical origin with 

6 new tanning formula-

tions specific to defatting 

phase, containing 6 diffe-

rent natural products ba-

sed on glycerol diacetato 

products and derivatives 

32 analyses for the 

characterization of the 

effluents from the use of 

EDF20 on three types of 

skins/hides; 

Determination of the 

heavy metal content in 

the substances used for 

the EDF formulations (8 

analyses); 

Treatment (3) of 

defatting effluents with 

fungi and analyses (6) 

for biodegradability; 

No particular 

problems 

occurred during 

this period; 
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RESULTS (continued) 

Action Foreseen in the revised 

proposal 

Achieved at project end Evaluation 

C.4 

Environmental 

monitoring of 

defatting with 

natural products 

at pre-industrial 

level. 

Pre-industrial tests and 

analyses on 50 sheep/goat 

skins project leathers and 

50 bovine skins project 

leathers in order to check 

the following project 

results; 

- elimination (100%) of 

the presence of 

chlorinated molecules 

from the process in the 

defatting phase of the 

tanning cycle; 

- elimination (100%) of 

the chlorinated functional 

group in the defatting 

phase of the tanning 

cycle; 

15 treatments with 

activated sludge on 

effluents; 50 analyses 

for the characterization 

of the effluents from the 

use of EDF20 on three 

types of hides; 

Determination of the 

heavy metal content in 

the substances used for 

the EDF formulations 

(16 analyses); 

Elimination of 

chlorinated species and 

elimination of chlorine 

related functional groups 

in the molecular 

structure of the defatting 

agents; 

No particular 

problems 

occurred during 

this period; 

C.5 

Environmental 

benefits from 

the natural 

products fatting 

process 

Industrial test and 

analyses on 100 leather 

products elaborated with 

the project natural 

products in order to check 

the following project 

results: 

• elimination (100%) of 

the presence of 

chlorinated molecules 

from the process in the 

defatting phase of the 

tanning cycle 

• elimination (100%) of 

the chlorinated functional 

group in the defatting 

phase of the tanning cycle 

• an increase (100%) in 

the biodegradability 

profiles of the molecules 

used due to the 

elimination or drastic 

reduction of 

bioaccumulation 

• increased (50%) 

penetration of defatting 

Industrial test and 

analyses on 100 leather 

products elaborated with 

the project natural 

products Product EDF-

20 demonstrating; 

• elimination (100%) of 

chlorinated molecules 

and of the chlorinated 

functional group; 

• defatting efficacy at 

approximately 55% of 

extractable fatty 

material; 

• an increase (100%) in 

the biodegradability 

profiles; 

• the capacity of the 

product, to furnish a 

smooth and swollen hide 

material free from 

excess fat; 

 • less product 

consumption (20-30%), 

pollutants in bath 

wastewaters (20-40%), 

No particular 

problems 

occurred during 

this period; 
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products into derma, 

resulting in better 

performances of the 

finished product. 

• Defatting exhaustion, 

i.e. less (30%) product 

consumption. 

• Less (20%) pollutants in 

bath wastewaters. 

• Reduction (20%) of 

water consumption during 

the tanning process 

• Reduction (20%) of 

polluting load in tannery 

waste water 

• Toxicity reduction of 

high chlorine in the 

tanning cycle (100%) 

• Reduction of tannage 

waste (reduction of the 

waste management cost 

by 33%) 

• Reduction of energy 

consumption (20%) 

water consumption 

(20%), polluting load 

(30%), toxicity (100% 

by elimination of 

chlorine related species), 

tannage waste (30%) 

and energy consumption 

(10-15%). 

 

C.6 Quality 

assessment of 

leather products 

production 

Physical tests on 100 

leather products in order 

to check the following 

leather quality standards: 

- Resistance 

- Tensile strength 

- Elongation percentage 

- Contraction temperature 

- Thickness 

- Feel 

- Fullness 

- Yellowing 

- Creases 

- Grain strength 

Physical tests on 100 

pair of shoes produced 

with the leather obtained 

from hide processing 

with EDF20 

formulation. 

No particular 

problems 

occurred during 

this period; 

C.7 Monitoring 

of technical-

socio-economic 

assessment of 

the 

ECODEFATTI

NG project 

LCA document with the 

elaboration and analysis 

of project data in terms of 

socio-economic impact of 

the project naturalised 

defatting process. 

The project data were 

logged into the LCA 

assessment study. 

No particular 

problems 

occurred during 

this period. 
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RESULTS (continued) 

Action Foreseen in the revised 

proposal 

Achieved at project end Evaluation 

D.1 Website 

creation 

Project web site  Project web site 

continuously updated  

In line 

D.2 Notice 

boards 

8 notice boards  8 notice boards in 

partners public places 

In line 

D.3 Innovative 

technology for 

leather industrial 

degreasing 

manual 

ECODEFATTING 

manual 

1,000 copies of the 

ECODEFATTING 

manual sent to Tanneries 

and leather SMEs 

In line 

D.4 Leather 

sample book of 

hides degreased 

with the 

innovative 

glycerol 

diacetato 

composition 

4 books containing each 

one 10 samples of project 

degreased leather 

4 books containing each 

one 10 samples of 

project degreased leather 

In line 

D.5 Training 

course for 

Italian tanneries 

ECODEFATTING 
training course in Italy 

NEWPORT srl 

organised the Italian 

training course 

In line 

D.6 Training 

course for 

Spanish 

tanneries 

ECODEFATTING 
training course in Spain 

NEWPORT srl 

organised the Spanish 

training course 

In line 

D.7 

Demonstration 

workshop in 

Italy 

ECODEFATTING 

workshop in Italy 

NEWPORT srl 

organised the Italian 

workshop 

In line 

D.8 

Demonstration 

workshop in 

Spain 

ECODEFATTING 

workshop in Spain 

INESCOP organised the 

Spanish workshop 

In line 

D.9 Diffusion 

material 

preparation 

Logo definition 
25 posters 
10,000 brochures/leaflets 
2,500 various items 

Logo definition 
12,000 
brochures/leaflets 
15 posters 
2,000 pendrives as 
gadget 
1,000 label as gadget 
3 project presentations 

In line 

D.10 Articles 

and press 

releases  

30 articles 10 articles to general 
public 

Less than 

expected 
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RESULTS (continued) 

Action Foreseen in the revised 

proposal 

Achieved at project end Evaluation 

D.11 Internatio-

nal conferences 

and fairs 

Participation at 6 fairs and 

international events 

Participation at 14 fairs 

and international events 

More than 

expected 

D.12 Digital 

supports for 

international 

diffusion 

1,000 copies of 1 project 

video in English, Italian 

and Spanish 

1,000 copies of 

ECODEFATTING 

video in English, Italian 

and Spanish 

In line 

D.13 

Networking 

Clusters with 10 projects Clusters with 10 projects 

and participation at 6 

specific  networking 

events 

More than 

expected 

D.14 Layman's 

report 

Layman's report 1,000 copies of 

Layman's report to 

general public  

In line 

D.15 After-LIFE 

Communication 

Plan 

After-LIFE 

Communication Plan 

After-LIFE 

Communication Plan  

In line 

E.1 Project 

management 

Management of project 

activities 

Continuous contact 

between all project 

partners and project 

meetings 

Great 

beneficiaries 

collaboration 

E.1 Project 

monitoring 

Monitoring of project 

activities 

monthly indication 

about operative 

activities and monthly 

summary of the project 

activities  

Great help from 

monitoring team 

E.3 Audit 

Report 

Audit Report Audit Report In line 

 

It is clearly evident from the above table that the work carried out during all the ECODEFATTING 

project is perfectly in line with what was expected in the ECODEFATTING proposal. 

 

6.4 Analysis of long-term benefit 

Environmental benefits. 

A) Direct / quantitative environmental benefits: LIFE+ Environment Policy and Governance: 

e.g. reductions of emissions, energy or resource savings. 

The ECODEFATTING project has been focused on the use of innovative defatting agents for 

animal hide processing, pursuing the design and implementation of environmentally friendly 

substances for a sustainable development of the leather industry. The main characteristic of the new 

defatting agents are: 90%+ purity of the components, defatting capacity on different types of leather 

and biodegradability. All these features come from the environmentally friendly method of 

production of the naturally derived components of the mixture and contribute to the general 

environmental benefits that can be summarized as follows: 
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1) full compliance with regulation CE No 1907/2006 (REACH): avoids unknown impurities and 

carcinogenic species on the market and their potential release into the environment. Also, this 

allows tanners to deal with known and safe substances, compared to those of uncertain profile.
7,8

 

2) solvent recycling: optimizes the consumption of raw materials, bringing up to 70-75% saving of 

initial inputs. This will have a positive influence also on energy saving for solvent disposal 

(estimation of 30% including collection, transport, storing and disposal). 

3) mild temperature conditions for the chemical reactions involved in the assembly of the naturally 

derived species: allow higher energy efficiency compared to that shown by sophisticated heating 

and/or cooling plants to run processes above 100-120C and below 0C, respectively. This will 

have an impact also on reduction of carbon emission (estimation of about 20-30%). 

5) use of lactose to build up the 6’-deoxy-6’-(piperazinyl)lactose triacetonide species: increases the 

value of milk serum, which is the byproduct of dairy companies, that in turn have the problem of its 

disposal to deal with. The production of 1 Kg of 6’-deoxy-6’-(piperazinyl)lactose triacetonide 

requires about 1.1 Kg of lactose, which in turn can be obtained from 35-40 liters of milk serum 

processing. A projection on a global scale leads to estimate about 7-8 million tons of milk serum to 

be processed annually (approximately 10-11% of milk serum which is not recycled and goes to 

disposal) for the production of an emulsifying species meant to be used in the leather sector only. 

6) formulation with auxiliary chemicals: is meaningless, since the new defatting agents are mixtures 

of pure products. The main advantage is the reduced environmental impact of tannery effluents up 

to 50% of those wastewaters containing all the auxiliary chemicals. 

7) ability to remove fat from different types of leather: avoids the use of custom tailored products, 

simplifying the production of defatting agents towards a unique type of product and thus, 

normalizing production conditions. Approximately 2.3 million tons of tannery chemicals produced 

annually on a global scale (10% of which for the leather sector) encompass hundreds of substances, 

whose variety of application has secured business competitive leather products. However, 

environmental issues related to the use of commercial products have kept rising considerably, due 

to the chemically complex and heterogeneous nature of such products.
9 

8) the presence of lactose within the molecular structure of the emulsifying agent: assures the 

biodegradability of the product. Common bacteria strains of E. coli and P. savastanoi and common 

fungal species of F. trogii have shown the capacity to degrade the residual chemical content in 

wastewaters up to 45-50%. This may have significant environmental implications, since tannery 

wastewaters may be recycled up to 50-75% of the input volumes, allowing SMEs to reduce the 

consumption of water from the mains. This result is also backed up by the full compatibility of the 

new defatting agents with the nature and activity of activated sludge, that have shown the capacity 

to reduce the COD content of defatting effluents by 60-70%.  

 

                                                 
7 http://inchieste.repubblica.it/it/repubblica/rep-it/2016/05/11/news/vestiti_tossici_l_inquinamento_addosso-137372724. 
8 http://ec.europa.eu/health/scientific_committees/environmental_risks/opinions/sctee/sct_out72_en.htm. 
9 a) Hussain, J. et al., J. Ind. Pollut. Contr. 2004, 20, 1374; b) Pinheiro, H. M. et al., Dyes and Pigments 2004, 61, 121; c) Çetin, D. et 

al., J. Environ. Manage. 2008, 88, 76; d) Parshetti, G. K. et al., J. Hazard. Mater. 2010, 176, 503. 
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B) Relevance for environmentally significant issues or policy areas (e.g., industries/sectors 

with significant environmental impact, consistency with 6
th

 or 7
th

 (as applicable) EU 

Environment Action Programme and/or important environmental principles, relevance to the 

EU legislative framework (directives, policy development, etc.). 

The fundamental milestones of the project are the production of innovative and environmentally 

friendly defatting agents, their use for the removal of fat from hides within the beamhouse stages of 

a tannery work and the treatment of dye effluents with selected microorganisms, including the more 

general activated sludge of a typical water plant scheme. The ECODEFATTING project stays on 

the same side of the 6
th

 and 7
th

 EU Environment Action Programs,
10

 whose objectives are the 

achievement of sustainable business models, focusing on the improvement of the quality of life 

through the preservation of the environment and the efficient management of natural resources. 

ECODEFATTING aims at spreading the innovation of defatting agents containing naturally derived 

products, to close the gap between leather SMEs and research centers such as those represented by 

the laboratories of UNIFI and ICCOM-CNR. The goal of the project is to support to the companies 

of the leather sector in terms of sustainability and lower environmental impact of their production 

activities, seeking for the best compromise between their expectations of business growth and the 

issues related to energy saving, protection of the environment and management of the resources. 

The ECODEFATTING project enhances these aspects by cutting about 55% of the current mixtures 

of ethoxylated long chain alcohols, vegetable oils and polyhydroxylated sugars and replacing the 

difference with derivatives of natural lactose and citric acid. If this may have an influence on the 

global consumption of petrol derived products such as ethoxylated alcohols,
11

 it will impact also the 

quality of downstream wastewaters, allowing  the water plants to work more efficiently. In addition, 

the sustainability of the lactose based compounds would be guaranteed by the affordable cost of this 

sugar (0.5-0.8 €/Kg). The environmental benefits of the ECODEFATTING project are further 

enhanced by the methodologies of the synthetic chemistry adopted for the lactose derivatives, 

taking into account the guidelines of REACH,
12

 to progress from few grams to the implementation 

of scale-up for later industrial development. In a view of a serial production of tannery products for 

the global market, the new defatting formulations would inspire producers, able to reduce energy 

and waste management costs, and tanners to develop new tanning methods, including new defatting 

procedures for top quality leather. Both the presence of lactose and the reduced amount of 

ethoxylated derivatives in the new products would allow also a more efficient use of activated 

sludge in water treatment plants. ECODEFATTING has demonstrated that the wastewaters obtained 

at the end of the whole animal hide/skin processing can be treated with selected bacteria (e.g., E. 

coli DH5α and P. savastanoi) and fungi (e.g., F. trogii) that are able to reduce the chemical content 

by 20-30%. This is a good starting point, since activated sludge is a consortium of several 

microorganisms, that tend to specialize their survival techniques over time, using the chemical 

content of the wastewaters. This aspects have significant implications, since companies would be 

encouraged to create joint ventures, aimed at the construction of plants for the treatment of tannery 

                                                 
10 Decision No 1600/2002 / EC and No 1386/2013 / EC 
11 Globally, the consumption of ethoxylated alcohols approaches 2.2 mln tons, whereas the leather industry may save 1.2 mln tons of 

products on the same scale. 
12 Regulation EC 1907/2006. 
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wastewaters on site. This has already happened in the site of Santa Croce sull’Arno, where 

NEWPORT srl is located and where a water plant collects directly all wastewaters from the 

tanneries of the area. The same can be said for the Spanish site where INESCOP is located, since 

the company has its own water treatment plant. In this way, a virtuous circle would be generated 

from the use of biological sludge, avoiding the phenomenon of bioaccumulation of toxic or harmful 

substances in the natural habitats. The new defatting products of ECODEFATTING may also have 

an important impact in the long term, associated to the regulations of chemical substances.
13

 

Manufacturers, importers and tanners would be keen to interact and disseminate the use of these 

new defatting agents, the most perceptible effect of which would be the support to the development 

of policies for the assessment and management of hazards
14

 against the environment and people's 

health.
15

 Databases could be even set up drawing from methods of analysis and toxicology tests 

alternative to the use of laboratory animals.
16

 The quality of the new defatting formulations will also 

encourage a more constructive attitude within leather SMEs towards the upgrade and improvement 

of their production activities. Sometimes SMEs tend to live in their own status rather than 

projecting themselves into long-term investments. Thus, the ECODEFATTING project pushing up 

the use of these new products, demonstrates the defatting operation on animal hides with simpler 

and more ecofriendly products than the commercial ones and more generally, within the entire raw 

hide-leather process chain.
17

 The demonstration that animal hide defatting is obtained with more 

ecofriendly products than the commercial ones, leads inevitably to consider the downstream 

benefits for the work processes, highlighted by the treatment of wastewaters with selected 

microorganisms and activated sludge. This demonstration would motivate the European Union and 

the member states, to implement policies to limit the pressure on water resources
18

 and promote 

water recycle (or reuse). Therefore, the biodegradability of defatting effluents from the use of the 

new products is of primary importance for the design of preventive measures that the legislator and 

the parties involved in the business can put in place. As an example, document EEA 2013/84/EU,
19

 

would encourage the creation of new joint ventures, to connect tanneries, dyers and operators 

involved in waste disposal, to manage and prevent persistent, bioaccumulative and toxic substances 

to the environment. 

 

 

 

 

 

 

                                                 
13 For example: Regulation (EC) No 648/2004, Regulation (EC) No 850/2004, Directive 2010/75/EU, Regulation (EU) No 649/2012. 
14 Directive 2012/18/EU. 
15 Directive 2004/37/EC and updates. 
16 Directive 91/414/EEC, Regulation (EC) No 544/ 2011, Directive 84/449/EEC. 
17 The defatting formulations are dosed in three steps: from the soaking to the deliming/washing stage (see the Deliverable Report for 

Action B.3 annexed to the Final Report). 
18 Directive 2000/60/CE. 
19 COMMISSION IMPLEMENTING DECISION of 11th February 2013 establishing the best available techniques (BAT) (conclusions under 

Directive 2010/75/EU of the European Parliament and of the Council on industrial emissions for the tanning of hides and skins 

[notified under document C(2013) 618]. 
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Long-term benefits and sustainability.  

A) Long-term / qualitative environmental benefits. 

i. LIFE+ Environment Policy and Governance: e.g., long term sustainable technology, from 

product to functional focus, from end-of-pipe to prevention; high visibility for environmental 

problems and/or solutions; spin-off effect in other environmental areas etc..  

The technological sustainability of ECODEFATTING in the long term is linked to the use of 

renewable lactose and citric acid for the production of naturally derived defatting products and 

projected towards their industrial implementation in tanneries, to get leather with high added value. 

The project has traced the path towards sustainability and the choice to involve those two natural 

products (even though indirectly) in its development makes the use of the new defatting 

formulations compatible with the Green Paper on Integrated Product Policy,
20

 which takes into 

account those products with environmental effects during their life-cycle. In addition, 

ECODEFATTING will also be compliant with the Integrated Pollution Prevention Control (IPPC) 

document,
21

 promoting the adoption of measures for the reduction of pollution upstream.
22

 In 

particular, ECODEFATTING has the advantage to match the use of the new defatting agents with 

existing processes for the transformation of hides into leather, leading to an overall better 

beamhouse phase within leather processing: from the quality of the incoming defatting formulations 

to the biodegradability of wastewater outputs. The production of defatting agents based on the 

elaboration of natural compounds acquires particular value in the light of its compliance to the 

REACH regulation, although its development on industrial scale (desirable in perspective) would be 

demanded to appropriate investment strategies. Analogously, the use of the new defatting agents 

becomes fundamentally important, due to their proven biodegradability, emphasizing the resonance 

of ECODEFATTING in the contribution to eco-compatible and eco-sustainable production 

processes of the leather sector. The use of the sugar lactose and citric acid to create two of the main 

ingredients of the defatting formulations has a paramount meaning: both for the renewable 

supplying of those two natural products, that can fit well in a circular economy model and also for 

the different destination of the highly polluting milk serum waste other than “simple” disposal.
23

 In 

this case, recovering lactose from milk serum will be an additional valorization of this dairy 

byproduct, contributing to the design of preventive measures for the benefit of the environment. It 

appears also that the business around the valorization of milk serum may have influence in the 

creation of new joint ventures, to connect SME tanneries and operators involved in waste 

management. 

 

 

 

                                                 
20 Commission of the European Communities 2001. 
21 Directive 96/64/EC. 
22 Reference Document on Best Available Techniques for the Tanning of Hides and Skins. February 2003. EU Commission. 
23 Half of the milk serum resulting from milk processing is recycled for the production of feedstock for cattle and serum products 

(including lactose) for the food, cosmetic and pharmaceutical industry. The other half goes either to disposal in dedicated water 

treatment plants or it is partly used for the production of biofuels. 
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ii. LIFE+ Information and Communication: e.g., the continued effect of the followed strategy 

on key stakeholders, expected transfer of the followed methodology to other countries or 

policy areas, future impact on  European Union environmental policy and legislation. 

The effects of ECODEFATTING awareness will help administrators, companies, retailers and the 

general public, to understand and grasp the opportunities around the new eco-products. The new 

defatting formulations of ECODEFATTING are surely projected towards the horizon of 2020, in an 

effort to meet the forthcoming policies for the reduction of carbon emissions. This objective will be 

pursued in accordance with the regulations governing the use, exposure and disposal of chemical 

substances, to avoid a negative impact on the environment and people's health. Looking ahead, the 

most direct consequence is the involvement of manufacturers, importers and tanners in raising a 

greater awareness and accountability towards the use of tannery products, their exposure and their 

disposal. Public officers may carry out information campaign for their local authorities; leather 

companies, including tanneries, will be keen to adopt solutions based on eco-design and eco-

innovation; chemical producers will be in the position of offering greener products; consumers will 

be highly interested to give their priority to green products and adopt a more ecological life style. A 

great emphasis should be placed on the bioremediation of tanneries’ wastewaters, due to the 

biodegradability of the new defatting products. This may become an attractive point because of its 

cost-effective, eco-friendly and publicly acceptable character.
 
This will also responds not only to a 

moral issue, but it will eventually meet the expectations for the targets about production cost and 

therefore, be an important factor for industrial growth.
24

 This aspect is important for the 

development of the ECODEFATTING project beyond its demonstration scope, because there will 

be the opportunity to apply the Environmental Technologies Action Plan (ETAP). ETAP acts at the 

interface between research and industrial development and promotes the transfer of innovative 

laboratory technologies to markets, whilst raising public awareness. Such a network of widespread 

responsibility around challenging environmental issues can definitely support the development of 

rules for the assessment and management of risks. Therefore, it is expected that the new defatting 

products will become a general example of EU policy implementation across local and national 

authorities, to create a general and harmonized sector for the European leather industry. 

 

B) Long-term / qualitative economic benefits (e.g., long-term cost savings and/or business 

opportunities with new technology etc., regional development, cost reductions or revenues in 

other sectors). 

The economic benefits, that ECODEFATTING can achieve in the long term, concern with water 

saving associated to the beamhouse processes of hides, since this is a direct consequence of 

wastewater recycling through bioremediation. In the medium to long term this would orientate 

SMEs towards a more general harmonization of production costs, with beneficial repercussions on 

the strategies for the growth of SMEs. At the same time, the combination of REACH compatible 

defatting products with water recycling and cost saving will push tanners and leather manufacturers, 

to take a further step closer to the achievement of the Ecolabel certification for the final leather. 

This result will add the extra benefit of the positive return of image on leather goods, inducing 

                                                 
24 Burkinshaw, S. M. et al., Dyes and Pigments 2009, 83, 363. 
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consumers to purchase those products coming from environmentally friendly work practices. This 

aspect will be even more decisive for the defatting formulations themselves, since other industrial 

sectors may join this new technology. The textile industry may be one of the first to show an 

interest, bringing along similar motivations to those of the leather industry:
25

 similar formulations 

are used to process raw textile materials (e.g., cotton, silk, wool, viscos) before they are refined 

through fashion stamping, dyeing and/or mechanical processing. Another sector, which will be 

interested in gathering the advantages of the new formulations, will be that of wood processing, 

since complex ester derivatives of citric acid are used as humectant species, making the wood 

surface wettable and receptive towards dyes.
26

 Satellite activities may also develop, either from 

scratch or expanding already existing enterprises about: milk serum processing, to supply lactose 

for the production of chemical derivatives that have proven valuable for the emulsion of fat once 

removed from the hides; logistics for product deliveries; new or upgraded plants for the treatment of 

wastewaters; new methods of refining for leather and leather goods, thus expanding the business of 

manufacturing companies alongside traditional tanneries. In this way, a virtuous circle would be 

created, increasing the competitiveness of the SMEs involved in the business and generating 

positive effects in terms of occupation, quality of products, investment growth and environment 

protection. Also, it is not excluded that the ECODEFATTING project may receive a feedback from 

industrial sectors far from the tannery environment, such as agriculture, for the reuse of sludge as an 

alternative fertilizer
27

 the building industry for the manufacture of refractive material or even the 

renewable energy industry which may use dry sludge as energy reservoir for incinerators.
28

 These 

possibilities are only some examples that could lead to synergies between different industrial 

sectors, determining a much greater integration across the environmental policies in compliance 

with the existing regulations. In this way it would be possible to pursue a more general 

harmonization of production costs, with beneficial repercussions on the strategies for the growth of 

SMEs. 

 

C) Long-term / qualitative social benefits (e.g., positive effects on employment, health, ethnic 

integration, equality and other socio-economic impact etc.). 

The new defatting agents connected to their demonstration within the ECODEFATTING project, 

would have an evident impact for the renovation of companies’ productivity. It is reasonable to 

imagine that if the commercial success of the innovative technology demonstrated by 

ECODEFATTING will match the expectations of the project and if the technological innovations 

will be pursued as planned, ECODEFATTING will contribute significantly to business growth. 

This would bring inevitably to new opportunities for employment across the leather sector, related 

satellite activities such as leather product/goods refining, quality control, logistics. In particular, it is 

foreseeable that the success of the new defatting products and the consequent increase of their sales 

and revenues for companies, will boost the recruitment of professional figures related to technical, 

                                                 
25 Textile industry turnover is approximately three times bigger than that of the leather sector (http://euratex.eu/press/key-data). 
26 Wood dyeing is carried out with water soluble dyes, that however experience similar purity issues as already pointed out for leather 

and textile dyes in project Life ENV/IT/000352 “Bionad”. 
27 Directive 86/278/EEC. 
28 http://www.ecologia-applicata.it/?page_id=570. 
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training and commercial services. Also, the fact that lactose and citric acid are fundamental for the 

production of the defatting components of the formulations, opens up new economic opportunities 

in apparently unrelated area, like the dairy and food industry, for the valorization of waste 

byproducts. Even sectors associated to waste management (from the purification of tanneries’ 

wastewaters to the potential reuse of activated sludge of water treatment plants) may see a positive 

employment input, connected to the increased business of the leather sector. The diffusion of the 

new defatting agents will also contribute to the safety profile of leather products, since no heavy 

metals will be present in the formulations nor will be allergenic substances that are the first cause of 

skin allergies in clothes.
7 

In addition, a higher awareness about the relationship between 

sustainability and environmentally friendly products and processes, as demonstrated by 

ECODEFATTING, could generate interest in the general public around the concept of innovation 

supporting the business development of SME sized companies. 

 

D) Continuation of the project actions by the beneficiary or by other stakeholders. 

The ECODEFATTING project has been very valuable, as it gave the opportunity of collaboration 

between beneficiaries with different and specific skills
29

 and with the capacity to achieve an in 

depth evaluation of the results at laboratory level, before moving the demonstrations to semi- and 

pre-industrial level. After the conclusion of the project, the main interest of the beneficiaries will 

spin around the industrial development of the lactose based derivatives for the production of 

defatting agents, to make them competitive and sustainable for the needs of the tannery sector and 

others such as the textile and the wood industry. The activities will focus on the industrial 

development of production protocols, that  have been the objective of demonstration Action A.2. In 

particular, tailored simulations for safe and reliable scale-up of the production will be set up, to 

provide the necessary guidance to plant operators about advantages, drawbacks, limiting factors and 

contingencies for best practices on multifunctional plants. This type of activity will need the 

collaboration of specific chemical manufacturers, through direct contact with the interested 

beneficiaries. Another important aspect will concern with the supply of raw materials at reasonable 

price to make the industrial development work, in a view to produce cost competitive defatting 

agents, to be promoted within tanneries. Within this context, even Action B.2 and B.3 will be 

subjected to a general review, since the beneficiaries had the opportunity to experience the 

fluctuation of results as a function of the quality of the raw animal hides.
30

 In the case of the 

monitoring actions the interest will be oriented towards the implementation of the industrial 

bioremediation treatment of tanneries’ wastewaters using activated sludge. In this case, the 

feedback will be more complex and more challenging on a time scale, due to inevitable engineering 

issues to cope with. Looking beyond the project terms, other interests may involve marketing and 

promotion, in order to raise awareness amongst the majority of the players of the manufacturing 

industry. The fate of the new defatting agents and their application in the tanning industry will 

proceed alongside with the will of the producers, to invest in this new class of products and of 

                                                 
29 Unifi: development of a reliable strategy, to obtain the lactose derivatives and the defatting products in a reproducible manner; 

Iccom-CNR: analytical characterization of leather specimens and effluent wastewaters; Inescop and Newport for semi- and pre-

industrial defatting operations. 
30 Generally, raw hides/skins are traded in the salt preserved form and the overall quality vary greatly from one country to another. 
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tanners to upgrade their daily operations. It appears that a broad participation of local government 

institutions will be necessary, to understand the opportunity to build new water treatment plants or 

renovate the existing ones, in order to contribute to the promotion of the new technology across 

SMEs of the leather and other industries of the manufacturing sector. Clearly, the 

ECODEFATTING project would be of valuable support, to underline the advantages of the 

technology and raise the awareness of trade potentials, in a vision to extending the new methods of 

defatting: not only to Italian and Spanish SMEs but also on a wider level (e.g., the textile 

companies) whenever innovation and eco-friendly methods would support the sustainability of any 

business.   

 

Replicability, demonstration, transferability, cooperation: Potential for technical and commercial 

application (transferability reproducibility, economic feasibility, limiting factors) including cost-

effectiveness compared to other solutions, benefits for stakeholders, drivers and obstacles for 

transfer, if relevant: market conditions, pressure from the public, potential degree of 

geographical dispersion, specific target group information, high project visibility (eye-catchers), 

possibility in same and other sectors on local and EU level, etc.   

Animal hide processing is a long course practice for the enhancement of leather value. The 

demonstration actions of the ECODEFATTING project were set up to get close to the real world of 

tanneries, exploiting the scientific approach of academic research. ECODEFATTING represented 

an innovative application of defatting agents from natural sources on production scale, with positive 

results developed around the valorisation of lactose (a secondary material from milk serum 

processing) and citric acid. Throughout the dissemination activities of the project, the focus has 

always been devoted to the concepts of eco-friendly, REACH compliant, able to degrease hide and 

biodegradable defatting agents. Particular emphasis was also given to the indirect environmental 

benefit related to the use of lactose, which could represent one of the solutions to the 

treatment/disposal of dairy wastewater. All these aspects open up opportunities for leather 

producers/manufacturers, merchants/traders, tanners, leather goods retailers up to those companies 

involved in the production of lactose. At the date of the current report, no competitor has 

undertaken any action to place comparable defatting agents on the market. It is expected that these 

new products will enter the market in about three to five year time, since their industrial production 

will require appropriate investigation, to assure the reliability of production campaigns and 

adequate promotion across users. The new technology demonstrated by ECODEFATTING was 

originally designed for the treatment of hides within the beamhouse stage of hide processing 

towards leather. The evidence that the demonstrations carried out by NEWPORT srl and INESCOP 

had shown the efficacy of the new products, has prompted their application to other materials such 

as wood, in an effort to make it dye receptive. The limiting factors of ECODEFATTING are 

represented by an upfront evaluation of financial investments for the production of the new 

defatting formulations within a marketing plan and to a minor extent, by its economic feasibility. 

However, the results of the project support positive evaluations for long-term investments about the 

production of the defatting agents, also because current market conditions show margins for their 

placement. Any potential issue may well be taken into consideration and solved through the 

cooperation with chemical producers and tanners, to understand the most influencing variables for 

the success of the new defatting products: number of end users and thus the potential product 
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output, the market price of competing substances, the assessment of the best value for money ratio, 

the cost and supply of raw materials, the cost related to the management of manufacturing facilities 

connected to the human resources employed. This kind of networking activity will help also the 

spread of the new technology in other countries besides Italy and Spain, that are the two active 

countries of the leather sector in Europe. The fact that ECODEFATTING had demonstrated that it 

was possible to move from small demonstrations at laboratory level to defatting operations in drums 

for production, assures the goodness of the method with the new products and thus, its 

reproducibility regardless of the tannery, its location, the staff involved in the job, the type and 

quality of the hides to be processed. Therefore, it is expected that the results of ECODEFATTING 

will be replicated in the near future, because the demonstration in tanneries resembled daily 

production activities. The attitude to cooperation will also concern the bioremediation aspects, that 

take a fundamental part in the cost management of tanneries’ activities. In this case, it would be 

helpful to propose and accomplish new pilot project, dedicated to the specific treatment of 

tanneries’ wastewaters. Even in this case the fact that activated sludge acted efficiently on defatting 

effluents, is a solid proof for the future implementation of the method on scale up in a dedicated 

wastewater plants: either newly built or in upgraded ones. All these concepts would be highly 

supported and pushed toward their execution even by public awareness towards defatting products 

of superior quality, bearing in mind that the technology of ECODEFATTING will not be confined 

within the specific area of the leather industry. This topic will be well understood in other sectors of 

the manufacturing industry and also in other countries, since the environmental issues related to the 

disposal of tannery waste are of general interests in terms of: humans’ health, preservation of the 

environment, safety at work, economic and social positive returns. 

 

Best Practice lessons: briefly describe the best practice measures used and if any changes in the 

followed strategy could lead to possible adjustment of the best practices. 

The ECODEFATTING project was set up and developed around two fundamental aspects, that 

were taken into consideration both for the demonstration and monitoring actions: the reproducibility 

of product quality and the creation of consistent data sets and work methods. The elaboration of 

lactose was developed around the fundamental concepts of synthetic organic chemistry about 

selective transformations based on chemical functionality.
31

 The technologies used for monitoring 

the sequence of chemical steps were NMR and Mass Spectrometry under electrospray (ESI) as 

powerful tools for the structural characterization of organic molecules. NMR is a spectroscopic 

technique based on the interaction of molecules with radiofrequency energy under the influence of a 

permanent magnetic field. Thanks to the theory and models to rationalized the NMR data with the 

molecular structure of a molecule, it is possible to understand the chemical changes at molecular 

level, associated to any given chemical reaction. Mass spectrometry is an analytical technique that 

puts the operator in the condition to distinguish one molecule to another when they are in the form 

of electrically charged species (ions) able to interact with the electric and magnetic fields inside the 

analyzer. Mass data are related to the molecular weight of products and they give precious 

information about the course of a chemical transformation. It is worth mentioning that NMR 

                                                 
31 Smith M. B. et al., March’s Advanced Organic Chemistry, John Wiley & sons ed., Wiley-Interscience, 2001 
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spectroscopy and Mass spectrometry are not exclusive analytical methods, but they are 

complementary to each other, becoming a single composed tool for the analyst. These technologies 

were adopted for Action A.2 and C.2-C.4. The chromatographic technique Thin Layer 

Chromatography (TLC) was used at laboratory level, to quickly monitor the course of chemical 

transformations. The method is based on the partition of chemical substances between a fixed 

support and a mobile phases during a migration event, according to the chemical affinity of the 

molecules to the fixed support. The work procedures adopted at laboratory level provided a series of 

few grams of lactose derivatives, that were formulated with different ethoxylated products, citric 

acid and glycerol esters. Subsequently, the production of lactose derivatives was scaled-up to 

hundreds of grams, to furnish the material for the demonstration actions B.2 and B.3. The use of 

raw materials, the reduction of the solvent volumes and excess reagents, compared to laboratory 

processes, were optimized for a rapid scale-up production needed for the project. This type of work 

has led to a significant decrease of waste, improving the methods of synthesis, increasing the 

productivity and the simplification of the work activities. 

Hide specimens were processed within the beamhouse stages of soaking, liming and deliming, 

dosing the quantity of the defatting product according to the weight of raw hides. The final leather 

specimens were characterized for their thickness, resistance to tear, cracking, flexuring and 

shrinkage temperature. Analytical investigation of the defatted hides was performed by FTIR 

spectroscopy in combination with TGA. These two techniques are established methods to study the 

structure of collagen proteins (the main constituent of leather) and perform correlations with the 

macroscopic quality of the leather. The effluents were subjected to microbiological degradation, 

using E. coli DH5α wild type and P. savastanoi. Both bacteria were first grown on Petri dish on a 

different solid agar-nutrient medium
32

 and subsequently in water containing the same medium of 

nutrients. This bioremediation technology is by far preferable to expensive physical treatments of 

wastewaters.
33

 Subsequently, the wastewater treatment was extended to the use of fungal species 

(i.e., F. trogii) which proved effective to improve the biodegradability of the effluents. F. trogii was 

grown on solid agar-nutrient medium using MEA.
34

 Then, its growth proceeded in liquid medium 

containing BRM
35

 and subsequently in Czapek.
36

 The degradation was later extended to the use of 

activated sludge,
37

 collected from the Cuoiodepur plant in Santa Croce sull’Arno. The degradation 

activity of those microorganisms was monitored by mass spectrometric analysis. Dyeing effluents 

were also characterized qualitatively for their content of heavy metals. The methods employed were 

the ICP-MS and ICP-OES that have higher sensitivity than the technique based on simple atomic 

emission. Metal Hg was quantified with a DMa technique, based on the capture of mercury oxides 

into gold amalgam. In this case, the technology is particularly attractive, because the samples did 

                                                 
32 E. coli was grown on Luria-Bertani (Bertani, G., J. Bacteriol. 2004, 186, 595 ) at 37 C for 24 h. P. savastanoi was grown using 

peptone and tryptone at 26 C for 48 h. 
33 a) Chung, K. T. et al., Mutat. Res. 1992, 277, 220; b) Chung, K. T. et al., Crit. Rev. Microbiol. 1992, 18, 175; c) Bakshi, D. K. et 

al., J. Environ. Pathol. Toxicol. Oncol. 2003, 22, 101; d) Pinheiro, H. M. et al., Dyes Pigments 2004, 61, 121; e) Jadhav, S. B. et al., 

Int. Biodeter. Biodegr. 2011, 65, 733. 
34 Malt extract agar: contains glucose, tryptone and agar. 
35 Basidiomycetes reach medium: contains asparagine, glucose, tryptone, yeast extract and mineral salts. 
36 Mixture containing mineral salts. 
37 Activated sludge is a microorganism consortium, that tends to undergo natural selection according to the chemical species 

contained in the effluents. 
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not need any treatment prior to analysis. Other characterization for the dyeing effluents were the 

COD and BOD parameters, that allowed the estimation of effluent biodegradability. In the case of 

the effluents from the new defatting agents, biodegradability resulted at low level according to the 

interpretation of literature data: but, the theoretical outcomes were overcome by the activity of the 

above cited microorganism. 

 

Innovation and demonstration value: Describe the level of innovation, demonstration value 

added by EU funding at national and international level (including technology, processes, 

methods & tools, organisational & co-operational aspects). 

The ECODEFATTING project is the application of defatting products obtained from the 

elaboration of natural sources for the leather industry. The main results are the demonstration of the 

degreasing action of these products together with the biodegradability of the wastewaters. 

The character of the project is innovative and it is represented by three factors: the uniqueness of 

lactose to make a product capable to promote the emulsion of fat once this is removed from the 

hides; the efficiency of defatting in the presence of a reduced amount of ethoxylated alcohols; the 

biodegradability of the effluents that consolidate the added value for tanners. As already mentioned, 

this type of formulation demonstrated by ECODEFATTING has not yet been exploited in the 

tannery industry and more generally for textile and wood materials, that are processed and refined 

with similar formulations. Up to now no competitors had a similar approach to improve the 

defatting operations of hides, that are somehow undermined by the quality of the current 

commercial products since the ban of the old fashioned, although very efficient, alkyl phenol based 

formulations. In the case of ECODEFATTING, it was possible to merge the investment capacity, 

technological expertise and prototyping attitude, enabling the development of a new, 

environmentally sustainable and economically viable method of hide processing. A favourable 

factor for the start of the project both at the stage of draft presentation and later at its operative 

implementation, was the perspective to integrate research institutions and companies of the leather 

sector. The opportunity of funding from the EU has led to a series of undoubted advantages, 

allowing the progression of the new defatting agents (as an alternative to commercial products) that 

would have been more difficult if kept outside the structure of the LIFE+ program. In the first place, 

it has been possible to limit the economic impact that such a highly innovative project involved. 

Secondly, the project has benefited from the participation of partners with specific competencies: 

from pure chemical synthesis (UNIFI), to chemical analysis and characterization (ICCOM-CNR, 

UNIFI) and use of the defatting agents (NEWPORT srl, INESCOP), giving greater consistency to 

the results achieved. Thirdly, it was possible to develop an ample and comprehensive dissemination 

activity of the results. The moments of technical meetings among the beneficiaries were equally 

important for contingent troubleshooting and decisions to be taken for the continuation of the 

demonstrations towards the expected targets. Thanks to the structure of the LIFE platform, 

ECODEFATTING tends to fill the gap between innovative research from academic institutions and 

SME companies and promote the implementation of new technologies: especially for those 

companies that are the recipients of demonstration projects, designed to explain the impact of 

research and innovation for higher competitiveness. Similarly, the environmental profile of the 

LIFE+ projects, becomes an essential point of connection between the private and public sectors, to 

implement executive policies for a better environmental sustainability. 
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Long term indicators of the project success: describe the quantifiable indicators to be used in 

future assessments of the project success, e.g. the conservation status of the habitats / species.  

The technical indicators of the project will be the quality of the defatting products and of the 

processed hides turned into leather and the efficacy of the treatment of wastewaters, implementing 

bioremediation methods. The fate of the new defatting agents and their application in the tanning 

industry will be linked to the will of chemical manufacturers to get involved and invest in these new 

formulations and to carrying out an activity of promotion to reach tanners, goods manufacturers and 

even consumers. ECODEFATTING will be the main sponsor to support the advantages of the 

lactose and citric acid based defatting agents and to raise the awareness of trade potentials, in a 

vision to extending the new method of hide defatting in the leather sector and beyond (e.g., 

including the textile and wood industry). The environmental and socio-economic benefits that the 

project may bring about, can be quantified through the connection of the project results to specific 

areas of analysis. The indicators may be integrated by economic and social data. According to some 

of the most indicative parameters at the basis of the EU legislation and directives (e.g., Water 

Framework Directive, Waste legislation) the main indicators of the project may concern with: 

 Conservation or improvement of the status of a geographic area, like the Italian districts of 

Arzignano (north) Santa Croce sull’Arno (centre) and Solofra (south). In the specific case 

of ECODEFATTING, it is expected that at the end of the project the tanneries in the 

proximity of NEWPORT srl and INESCOP will be reached by the project. In five year time 

this area may expand up to the whole industrial district. 

 The type of people who may be interested in or reached by the project (e.g., tannery 

employees and managers, students and the general public for public awareness). It is 

expected that at the end of the project at least half of the staff of INESCOP and 

NEWPORT srl will be aware of the new defatting agents and work procedure to use them. 

In five year time it is expected that at least 10% of tannery employees (about 600 units) will 

be aware of the new defatting products. In addition, it is expected that in five year time 3 to 

5 managers of leather firms will be reached by the project. 

 Supplying, consumption and re-use of raw materials (e.g., surface and ground water for 

industrial purposes, natural substance). In the case of beamhouse operations it is accepted 

that 15-20 litres of water are necessary to process 1 Kg of raw hide. At the end of the project 

it is reasonable to foresee the consumption of 5.5-7.5 m
3
 of water, that would raise up to 0.9-

1.2 mln m
3
 if 10% of the raw hide processed annually in the industrial area of santa Croce 

sull’Arno will be defatted with the new products.  

 Substitution of chemicals with natural compounds or more environmentally friendly 

substances. At the end of the project one defatting formulation was used for the 

demonstrations at semi- and pre-industrial level. In five year time, other 3-5 formulations 

may well join that privileged in the ECODEFATTING project, according to the results at 

laboratory level in action B.1. In any case, the content of ethoxylated alcohols will not be 

higher than that shown in the ECODEFATTING project. This may lead to the replacement 

of 90-100 Ton of ethoxylated alcohols, if 10% of hide processing in the district of Santa 

Croce sull’Arno will be carried out with the new formulations. 
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 Release of chemicals in the environment, to focus on the opportunity of efficient waste 

management in terms of lower production, efficient disposal, viable recycling and also to 

emphasize waste management policies and/or directives that the project may already follow. 

The Ecodefatitng project may have produced 0.2 Ton of waste, which would go up to 33000 

Ton in five year time, providing the use of the new defatting agents by 10% of the leather 

companies of the industrial district of Santa Croce sull’Arno. In particular the chemical 

waste associated to the tanneries’ effluents will be approximately 16000 Tons. The figures 

are an estimate for the whole beamhouse operations. In the specific case of the project, only 

6-7% of total waste from a tannery goes into mixed waste, whereas effluents are collected 

into dedicated sewers and made flow directly to the water treatment plant of the industrial 

area of Santa Croce sull’Arno. Other waste material is recycled for the manufacture of 

fertilizers or the use in the wood, plastic and paper industry. 

 Application of bioremediation technology, to assist the waste management profile of the 

project. By the end of the project three specific microorganisms (E. coli, P. savastanoi, F. 

Trogii) and one specific activated sludge (collected from Cuoiodepur in Santa Croce 

sull’Arno) were used. It is expected that the implementation of new methods based on 

tailored activated sludge to treat tannery effluents from the use of new defatting products 

will be achieved in five year time. 

 Efficient use of energy and natural resources. According to the results of the project, it is 

expected that the total amount of lactose and citric acid used to produce the new defatting 

products will approach 9-10 and 11-12 Tons respectively, if 10% of hide processing in Santa 

Croce sull’Arno would be carried out with the new defatting formulations in five year time. 

It is interesting to note that the figure of lactose figure will be connected to about 400-450 

Tons of milk serum to be processed, instead of going to disposal. Obvoiusly the above 

figures for the lactose and the milk serum would grow considerably out the specific 

geographical regions associated to the beneficiary participants to the project. 

 Potential interest for non-governmental organizations and/or other stakeholders. At the end 

of the project more than 100 people from public bodies, private and no-profit organizations 

were made aware of the ECODEFATTING technology. It is expected that his number may 

grow up 1000 in five year time.  

 Project progression through updates in a dedicated website, dissemination activities (paper 

and video type publications, participation to events and fairs) and networking, to broaden 

the field of application. At the end of the project the dissemination activity will have 

produced 10 publications and print media, 15 posters and led to participate to 14 events. 

These numbers may double in five year time. In addition the networking activity will have 

reached 50 people by the end of the project, expecting to raise up to 100 in five year time. 

 Economic impact for companies interested by the project in terms of economic growth in the 

medium to long term. The cost of the project will have been approximately € 1.04 million 

euros. In five year time, the operating cost of work activities connected to the project may 

double, meaning that appropriate investment will have been made in the area of new 

defatting products. In terms of economic growth, it is expected that 10% of new revenues 

may come from the expansion of this project. 
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 Social impact in terms of direct employment perspective and contribution to the economic 

growth of the areas where the companies operate. In the case of the project the number of 

people involved in terms of FTEs may be 8-10. This figure may grow up to 150 in 5 year 

time. However, a more generic overview may lead to consider an expansion of job 

opportunities between 2.5-5% in whole industrial districts where tanneries operate. In the 

case of Santa Croce sull’Arno this may mean approximately 150-300 new jobs. 

 Opportunity to expand the project with EU funding other than the Life platform. This project 

is expected to enter into the SME instruments for the development and launch of new 

products. 

 The capacity of the project to penetrate in related industrial sector. It is expected that the 

new defatting agents will enter at least into two more sectors such as the textile and the 

wood dyeing, since these two materials are processed with similar products during their 

chain production life-cycle. 

 The capacity of the project to develop in other countries, that may benefit from the 

technology beyond the Life platform. France, Greece, Portugal, the UK and the east Europe 

states, both for the production of leather and also for the production of the new 

formulations.. 

 

 

7. Comments on the financial report 

All the project beneficiaries define all the main cost deviations from foreseen budget providing the 

following explanations:  

 All project beneficiaries: 

 At the end of the ECODEFATTING project, the cost spent for personnel resulted higher 

than that foreseen in the proposal as a direct consequence of the highly specialized labor 

demand that the optimization, characterization and demonstration of the use of the new 

ECODEFATTING natural defatting products proposed in ECODEFATTING project, 

required during the laboratory, semi- and pre- industrial activities. In addition, the waste 

management area is traditionally extremely labor intensive, strongly depending on workers’ 

skills and experience. NEWPORT srl and INESCOP were mainly involved in the 

implementation actions allocating a high resource of personnel, in order to have the 

involvement of different necessary experiences for demonstrating the use of the innovative 

natural defatting products in leather treatment and processing. UNIFI and ICCOM-CNR 

were mainly involved in characterizing and monitoring ECODEFATTING natural defatting 

products before and after its use in laboratory, semi- and pre- industrial demonstration 

actions and in monitoring related environmental benefits. The monitoring actions involved 

the synergic work of highly qualified researchers and technicians and the employment of 

complex, high cost instrumentations. 

 UNIFI: 

 General: 

o during the development of the ECODEFATTING project, the coordinator beneficiary 

UNIFI has realized that the overall costs of personnel could be increased. This request of 
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movement was justified by the evidence that both implementation actions A.2 and B.2 

and monitoring actions C.2, C.3 and C.4 needed the presence and activity of additional 

personnel than that budgeted, due to the complex work for the definition of defatting 

formulations and for the degradation of the related defatting wastewaters. 

 Personnel: 

o Prof. Roberto Bianchini has a cost euro/hour higher than indicated in the initial proposal. 

However, we want to point out that his participation was particularly important for 

ECODEFATTING, since he was the coordinator of the project in UNIFI, due to his 

specific experience in chemical issues and analysis for the leather sector. The monitoring 

of the UNIFI work during ECODEFATTING by Prof. Bianchini was considered of 

paramount importance for its successful development. Also, the participation of Prof. 

Bianchini in various meetings justified some of the hours worked, that should be 

considered in the project. In attachment the curriculum vitae of Prof. Roberto Bianchini 

is provided. 

 External Assistance: 

o No cost for external assistance was foreseen in the proposal for Action C.7. After the 

collection step of the data, the complexity of the study suggested to support this action 

with an expert team with the relevant expertise in the field of LCA to be enrolled in the 

project as external assistance. In order to achieve the best quality price, a market 

research was performed, to identify companies with the relevant professional profile to 

achieve the LCA study. After that, a public tender was launched through the Italian 

system of MEPA for contract services. On the basis of the tenders submitted, the 

University of Modena and Reggio Emilia was selected as the expert in the field of LCA 

on the basis of the best quality price criteria. 

 External Assistance and Consumable: 

o The reason why the letter "N" was associated to Action A.2 and C.5 in column I of the 

external assistance and consumable sections of the "Financial Reporting File" is that, 

unfortunately, a typing error occurred during the editing session of the grant agreement. 

In particular, UNIFI was involved in the laboratory synthesis of new defatting products, 

to formulate defatting agents for laboratory demonstrations. This activity was relevant to 

Action A.2 only and therefore A.2 should have been written instead of A.1 in the 

consumable section of the grant agreement, related to the activity of UNIFI. Similarly, 

the same error occurred with Action C.5, which was related to the general evaluation of 

the environmental impact/benefits from the use of defatting agents of the present project, 

related to the monitoring activity of Action C.2, C.3 and C.4. The description "C.3" and 

"C.4" should have been placed instead of "C.5" in the consumable section of the grant 

agreement, related to the monitoring activities of UNIFI, since UNIFI had to 

demonstrate the efficacy of bioremediation methods on tannery effluents, collected from 

the activities of actions B.2 and B.3. 

A different justification for Action B.2 and B.3 has to be provided. In this case, there 

was no typing error in the grant agreement, but there was a concept error: Action B.2 

and B.3 dealt with the demonstration of the defatting agents at semi- and pre-industrial 
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level and the only way to develop actions B.2 and B.3 was to provide enough quantities 

of defatting agents. Therefore, UNIFI had to produce the defatting agent for Action B.2 

and B.3 and worked on those two actions necessarily. 

 ICCOM-CNR: 

 General: 

o during the development of the ECODEFATTING project, the associated beneficiary 

ICCOM-CNR has realized that the overall costs of personnel and external assistance 

could be increased: this request of movement was justified by the evidence that both 

implementation of actions B.1 and all the monitoring actions C.1, C.2, C.3 and C.4 

needed the presence and activity of additional personnel than that foreseen in the 

proposal. 

 Personnel: 

o The cost/hour of almost all ICCOM-CNR personnel is little higher than that planned in 

the proposal, due to the variation in the cost from the time of proposal up to the 

reporting date of the Final Report and to the involvement of a technician specialized in 

defatting products and leather chemical field. In particular the cost/hour of 

Dr Alessandro D’Ulivo is higher than the cost foreseen in the proposal. Dr D’Ulivo is a 

senior researcher of ICCOM-CNR group and its specific chemical knowledge and 

experience for the technical demonstration activities were fundamental, in order to reach 

the project objective in a due time. In attachment the curriculum vitae of Dr Alessandro 

D’Ulivo is provided. 

 External Assistance: 

o Seqs. from No 1 to No 10 and from No 13 to No 14. An external assistance budget was 

not foreseen in the proposal for Actions C.1, C.2, C.3 and C.4. The unforeseen rent of 

the instrumentation was needed for the support of the elevated number of analysis, to be 

performed, requiring an automated system of sample manipulation. 

 INESCOP: 

 Personnel: 

o some specific technician costs are higher than those planned in the proposal, due to the 

involvement of some chemical and leather laboratories technicians specialized in 

specific chemical analysis and defatting treatment. In particular, when the 

ECODEFATTING proposal was prepared in 2012, two average daily rates were 

considered for the calculation of personnel budget for all project beneficiaries. 

Afterwards, at the beginning of the project, those experts with the most suitable profile, 

according to the activities to be carried out, were selected and assigned to the project for 

the execution of the activities, not exactly matching those daily rates. By the end of the 

project, the work assigned to INESCOP was successfully carried out and results 

achieved, with 8% over personnel budget estimation in the project proposal. 

 External Assistance: 

o the unforeseen costs justified for external assistance (seqs. numbers 1 to 4, 6, 8 and 9) 

are related to: 
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 repairing of equipment used in the defatting tests, which was necessary for 

processing the sheep/pig skins and calf hides from Actions A.1, B.1, B.2 and B.3 

and for testing the quality of defatted leather from Actions C.1, C.2, C.3 and C.4. 

These operations were carried out by specialized companies, so it was necessary 

to carry out those repair works through external assistance. 

 shipping of defatted leather samples to an Italian project partner in order to 

evaluate their quality in the monitoring actions; therefore, it was necessary to use 

the services of an external courier company. 

 performance of mechanical and finishing operations on leathers obtained from 

defatting tests (Actions A.1, B.1, B.2 and B.3) which were necessary for 

assessing their quality according to Actions C.1, C.2, C.3 and C.4. These 

operations were to be carried out, using specific machinery that INESCOP did 

not have, given that it is a technological centre: so, it was necessary that those 

operations were carried out by a tannery as external assistance. 

 manufacture of footwear employing the defatted leathers, in order to evaluate 

their quality. INESCOP, as a technological centre, does not have the means to 

manufacture footwear, so it was necessary to include the services provided by a 

footwear factory as external assistance. 

 Consumables: 

o the  unforeseen costs justified in consumables (seqs. numbers 4 to 17, 19  to 34 and 36) 

were related to: 

 chemicals for defatting tests on a laboratory, semi and pre-industrial scale (e.g., 

alkalis and acids, neutralizers, resins, fungicides, dyes, fat-liquors, etc.); 

 chemicals and laboratory materials for analysing defatted leather; 

 chemicals and laboratory materials for analysing defatting residual baths; 

 laboratory materials for testing the quality of defatted leather. 

These consumables, which had not been foreseen in the project proposal, were needed for: 

 processing the sheep/pig skins and calf hides from Actions A.1, B.1, B.2 and B.3; 

 assessing the quality of defatted leathers by means of physical and chemical tests 

on leather and assessing the impact of the natural defatting products on 

wastewater, according to Actions C.1, C.2, C.3 and C.4. 

 NEWPORT:  

 Personnel: 

o the cost/hour of tanning experts was a little higher than that planned in the proposal, due 

to the variation in the cost from the time of proposal up to the reporting date of the Final 

Report and to the involvement of a technician specialized in the specific defatting 

process. 

 External Assistance: 

o the unforeseen costs spent in external assistance related to NEWPORT srlwas needed, 

due to the fact that for the first time NEWPORT srl worked on a new class of defatting 

products not commercially available. Thus, NEWPORT srl supplied specific services 

related to: 
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 analysis of specific physical and chemical leather characterisation in order to 

validate the leather quality after ECODEFATTING process (PO.TE.CO. invoices); 

 specific treatments (used in traditional tannery cycle) of leather predisposition before 

ECODEFATTING process, to validate the said process in different traditional types 

of leather tanning cycles (ERREGI, Il Delfino, Italian Style and F.lli Mannucci 

invoices); 

 specific production of leather products by using the ECODEFATTING treatment in 

leather production, to validate the quality of ECODEFATTING leather produced in 

real application and production (Fenix invoice). 

In addition, two small unforeseen invoices were related to a catering services for the project 12
th

 

month meeting organised by NEWPORT srl and for an external administrative expert for the 

predisposition of the specific project ledger account. 

 

7.1. Summary of costs incurred 

The following table concerns with the incurred project costs from the start of the project 

01-10-2014 until the end of the project 30-09-2016.  

 

Budget breakdown categories Total cost 

€ 

Costs incurred 

from the start date 

to 30-09-2016 in € 

% of 

total costs 

1. Personnel 483,000 624,618.00 129.32 

2. Travel and subsistence 35,210 18,480.74 52.48 

3. External assistance 139,600 167,708.29 120.13 

4. Durable goods    

Infrastructure    

Equipment    

Prototype    

5. Land purchase / long-term lease    

6. Consumables 310,000 282,390.20 91.09 

7. Other Costs  150.00  

8. Overheads  67,746 76,534.30 112.97 

TOTAL 1,035,556 1,169,881.53 112.97 

 

7.2. Accounting system. 

Each beneficiary has a specific payment responsible: 

• UNIFI: Roberto Bianchini selects the project cost formally approved by department director or 

UNIFI council; 

• ICCOM-CNR: Emilia Bramanti selects the project cost formally approved by department 

director; 



                     FINAL REPORT                        

 

 

Final report LIFE+                         80                         ENV/IT/000470 - ECODEFATTING 

 

• INESCOP: Mercedes Roig selects the project cost formally approved by company director and 

administration department; 

• NEWPORT srl: Maurizio Sabatini as company manager selects and decides.  

All beneficiaries have defined the following internal specific code (codice commessa) which 

identify the project and all costs and income related to the project: 

 UNIFI: CUP B92I14000360006 

 ICCOM-CNR: CUP B92I14000360006 

 INESCOP: 6200200037 

 NEWPORT srl: 770031 

 

For UNIFI and ICCOM-CNR the VAT is a cost. 

All beneficiaries respect the procedure of the best value for money for selecting all the project costs. 

All the beneficiaries approved only the costs: 

 directly linked to and necessary for, carrying out the ECODEFATTING project;  

 reasonable, justified and compliant with the principles of sound financial management, in 

particular in terms of economy and efficiency;  

 compliant with applicable tax and social legislation; 

 actually incurred during the lifetime of the project, as defined in the grant agreement, and which 

could be identifiable and verifiable.  

 

All the beneficiaries completed in the electronic way all the project financial documents before 

printing them for the original signatures. 

All the beneficiaries charged to the project only invoices, containing a clear reference to the 

ECODEFATTING. 

 

7.3. Partnership arrangements 

UNIFI, as coordinating beneficiary, carried out all the appropriate ECODEFATTING payments to 

the other beneficiaries without unjustified delay in accordance with the agreements concluded with 

the associated beneficiaries in the Partnership Agreement. 

All the beneficiaries entered directly the information in the financial tables of the 

ECODEFATTING project. 

 

7.4. Auditor's report/declaration 

The selected auditor is Dr Marco Battistelli, Piazza Pietro Mascagni 55, 50127 Firenze, Accountant 

and Statutory Auditor - N° 1650 in the Firenze Register, date 06-07-2004. 

 

7.5 Summary of costs per action 

The following table presents the allocation of the incurred project costs per Action from the start of 

the project (01-10-2014) until the end of the project 30-09-2016. 
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COSTS PER ACTION 

Action Short name 

of action 
1. 

Personnel 
2. 

Travel 

and 

subsistence 

3. 

External 

assistance 

6. 

Consumables 

7. 

Other 

costs 

TOTAL 

A1 

 

Demonstration 

of current 

defatting agents. 

30,000.00   39,896.47  69,896.47 

A2 

 

Demonstration of 

natural products. 
54,000.00   29,870.00  83,870.00 

B1 

 

Demonstration  

at laboratory 

level. 

38,000.00   15,000.00  53,000.00 

B2 

 

Defatting at a 

semi-industrial 

level. 

15,000.00   26,540.00  41,540.00 

B3 

 

Demonstration at 

a pre-industrial 

level. 

13,500.00   42,013.68  55,513.68 

B4 

 

Leather products 

from natural 

products after 

defatting. 

32,500.00 3,200.00    35,700.00 

C1 

 

Monitoring of the  

Environmental 

impact. 

42,000.00     42,000.00 

C2 

 

Environmental 

monitoring 

at laboratory 

level. 

41,000.00   59,100.00  100,100.00 

C3 

 

Environmental 

monitoring 

at semi-industrial 

level. 

50,000.00     50,000.00 

C4 

 

Environmental 

monitoring  

at pre-industrial 

level. 

42,000.00     42,000.00 

C5 

 

Environmental 

benefits. 
40,000.00   69,970.05  109,970.05 

C6 

 

Quality 

assessment of 

leather products. 

30,000.00     30,000.00 

C7 

 

Monitoring of 

technical and 

socio-economic 

assessment of 

the project. 

10,000.00  12,200.00   22,200.00 

D1 Website creation. 1,000.00  5,500.00   6,500.00 

D2 Notice boards. 1,000.00  1,000.00   2,000.00 
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COSTS PER ACTION (continued) 

Action Short name 

of action 
1. 

Personnel 
2. 

Travel 

and 

subsistence 

3. 

External 

assistance 

6. 

Consumables 

7. 

Other 

costs 

TOTAL 

D3 

Technology for 

leather industrial 

degreasing 

manual. 

10,000.00     10,000.00 

D4 
Leather sample 

books. 
13,500.00     13,500.00 

D5 

Training course 

for Italian 

tanneries. 

1,500.00  6,000.00   7,500.00 

D6 

Training course 

for Spanish 

tanneries. 

1,500.00  6,000.00   7,500.00 

D7 

Demonstration 

workshop in 

Italy. 

15,000.00  5,884.00   20,884.00 

D8 

Demonstration 

workshop in 

Spain. 

1,500.00  4,000.00   5,500.00 

D9 
Diffusion 

material. 
2,000.00  36,108.29   38,108.29 

D10 
Articles and 

press releases. 
1,000.00  8,000.00   9,000.00 

D11 
Conferences 

and fairs. 
40,000.00 6,130.31 35,500.00  150.00 81,780.31 

D12 

Digital supports 

for international 

diffusion. 

2,000.00  47,100.00   49,100.00 

D13 Networking. 10,000.00     10,000.00 

D14 Layman's report. 2,000.00     2,000.00 

D15 

After-LIFE 

Communication 

Plan. 

      

E1 
Project 

management. 
68,618.00 9,150.43    77,768.43 

E2 Monitoring. 16,000.00     16,000.00 

E3 Audit.   416.00   416.00 

Overheads       76,534.30 

 TOTAL 624,618.00 18,480.74 167,708.29 282,390.20 150.00 1,169,881.53 
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8. Annexes 

8.1 Administrative annexes 

The ECODEFATTING Partnership agreement was already sent as attachment of the Inception 

Report (Reporting Date: 30-06-2015). 

 

8.2 Technical annexes 

In attachment the following Deliverables foreseen in this project period: 

 Action B.2: Report on semi-industrial defatting phase with natural products; 

 Action B.3: Report on pre-industrial defatting phase with natural products; 

 Action B.4: Leather products obtained by a defatting phase with natural products; 

 Action C.3: Report on environmental monitoring of semi-industrial defatting phase with natural 

products; 

 Action C.4: Report on environmental monitoring of pre-industrial defatting phase with natural 

products;  

 Action C.5: Report on environmental benefits of the ECODEFATTING process; 

 Action C.6: Report on quality monitoring of ECODEFATTING leather products; 

 Action C.7: ECODEFATTING LCA document; 

 Action D.3: ECODEFATTING technical manual; 

 Action D.14: ECODEFATTING Layman's report; 

 Action D.15: ECODEFATTING After-LIFE Communication Plan; 

 Action E.3: Audit Report; 

 

8.3 Dissemination annexes 

 Annex Dissemination activities; 

 ECODEFATTING Layman's report: Action D.14; 

 ECODEFATTING After-LIFE Communication Plan: Action D.15; 

 

8.3.1 Other dissemination annexes 

In attachment: 

 A project brochure in English and in Italian; 

 A pendrive as project gadget; 

 An ECODEFATTING DVD containing the video of the project in Italian, English and 

Spanish language; 

 4 ECODEFATTING leather sample books containing each one 10 samples of project 

degreased leather; 
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9. Financial report and annexes 

In attachment the following Financial report and annexes: 

 Curricula: 

 Prof. Roberto Bianchini (UNIFI); 

 Dr Alessandro D’Ulivo (ICCOM-CNR); 

 For each beneficiary: 

 "Standard Payment Request and Beneficiary's Certificate" - duly signed original; 

 "Consolidated Cost Statement for the Project" - signed original; 

 "Financial Statement of the Individual Beneficiary" completed for each project 

beneficiary, signed, originals; 

 VAT declaration of UNIFI and ICCOM-CNR; 

 Declaration by UNIFI about the appointment of the new Director of the Department of 

Chemistry “Ugo Schiff” on 01-11-2015, replacing Prof. Luigi Dei former Director at the 

signing of the Grant Agreement. 

 


