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During this period, INESCOP has presented the project in different national and international conferences and congresses, as listed below:
LIFE projects in Valencian Community Meeting, Valencia (Spain), October 2013
LIFE+ Networking Event, Valencia (Spain), 10th July 2014
LIFE+ Networking Event, Ibi-Alicante (Spain), 19th November 2014
LIFE+ Networking Event at the Valencia Chamber of Commerce ( Spain) ,14th July 2015

THE CONTEXT
Generally, hides and skins are subjected to a first tanning phase, which
prevents decomposition and allows their transformation into leather. Then, a
second tanning follows, which comprises the use of dyes and fatting
preparations, to achieve the final fullness of the colored leather.
Current dyeing technologies feature traditional multi-step procedures including:










Acid dyes and direct dyes coming from manufacturing processes with
uncertain profile of compliance to EU directive No. 1907/2006 (REACH);
The use of dye formulations containing unknown chemical additives,
responsible for bioaccumulation of pollutant products such as PFOA and
PFOS, against which the EPA and the EU are taking action. This is a
criti cal topic in the dyeing industry, still lacking in suitable technologies
to address environmental issues properly;
Hardly biodegradable dyes, which are partially absorbed by the leather.
The non-absorbed products constitute economic losses and environmental
threats because of the high COD and BOD in wastewaters;
A too empirical approach to the choice and use of leather dyes, meaning
that tanners will struggle to meet the needs of the fast changing fashion
market;
Numerous leather rinsing phases during dye application, responsible in the
end for the rising demand of fresh and clean water;
Scarce eco-sustainability in recycling and disposing of semifinished or
finished products containing toxic chemicals.

WORKSHOP, SEMINARI, FIERE:
ICCOMCNR and INESCOP organised and presented BIONAD in the following event:
 LIFE CNR event in CNR premises on 25 March 2014
 Workshop titled “Clean Technologies in the Tanning Industry”, Valencia (Spain), 7th November 2013
 Workshop titled “Innovative Technologies in the Tanning Industry”, Valencia (Spain), 18th June 2014
 University of Siena event about life, Siena 29 May 2014
 Event of National School of Analytical and bioanalytical Methodologies in Mass Spectrometry in
Parma 26-30 May 2014
 BIONAD presentation at "Advanced course on the coupling of mass spectrometry with separation
techniques in liquid phase" in Lucca, 23-26 June 2014
 Event in Novartis company in Siena on 8 May 2014
 UNIFI LIFE event at Firenze on 24th October 2014
 LIFE+ Networking Event, 10 July 2014, Valencia (Spain)
 LIFE+ Networking Event,19 November 2014, Ibi -Alicante (Spain)
 LIFE+ Networking Event at the Valencia Chamber of Commerce ( Spain ), 14th July 2015
 BIONAD presentation at the event “ETICA E SPERIMENTAZIONI SCIENTIFICHE” of Società Chimica
Italiana in Dipartimento di Chimica e Chimica Industriale, Universita di Pisa, on 22-23/01/2016
Dissemination at Milestone Sorisole (BG), 16 october 2015
In all the above events BIONAD project was presented and informative materials were distributed.

DISSEMINATION TO INSTITUTIONS AND POLICY MAKERS
Councillor for the Environment of Pisa City - Italy in the LIFE CNR event in CNR premises on 25
March 2014
Environmental Department of Pisa Area - Italy in the LIFE CNR event in CNR premises on 25
March 2014
Meeting of the Leonardo project “Competences pour l’Europe” (reference: 2012-1-IT1-LEO05-02837),
Brasov (Romania), July 2013
Union for the Mediterranean Ministerial Conference on Environment and Climate Change, Athens
(Greece), 13th May 2014
Senator of the Italian Government - Italy in the UNIFI LIFE event at Firenze on 24th October
2014

INTERNATIONALS FAIRS AND OTHER EVENTS
Some beneficiaries disseminated the BIONAD project participating in the following international fairs
and events:
 Green week in Brussels 2-5 June 2014
Union for the Mediterranean Ministerial Conference on Environment and Climate Change, Athens
(Greece), 13th May 2014
Co-Shoes Fair, 22-23 October 2014, Alicante (Spain)
Co-Shoes Fair, Alicante (Spain), 22nd -23rd April 2015
Ecomondo Fair, Rimini, 3-6 november 2015
XXV Congress of Chimica Analitica of Società Chimica Italiana, Trieste, 13-17 September 2015
XXXIX International Colloquium Spectroscopicum, Figueira da Foz (Portugal), 29/08-03/09 2015
In all the above events BIONAD project was presented and informative materials were distributed.
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DISSEMINATION
All the project beneficiaries made sure that the BIONAD project gained maximum visibility at a European level. During all the project life various dissemination materials were produced and distributed
in fairs, conferences, newsletters and so on. A logo was designed together with rollup, brochures,
gadgets and various other items which allowed for a full dissemination of the project aim and results.













project logo,
12,000 brochures in Italian and in English,
2,000 pendrives
1,000 labels as project gadgets,
3 leather sample books,
10 posters,
1 roll up in English
3 project presentations (in Italian, in Spanish and in English)
1,000 copies of Layman's report to general public
After-LIFE Communication Plan
1,000 copies of the BIONAD manual sent to Tanneries and leather SMEs
1000 copies of BIONAD video in English, Italian and Spanish sent to tanneries and leather managers and technicians

ARTICLES:
ICCOMCNR produced:
4 indirect articles related to the participation of BIONAD to the CNR event (in local and web
newspaper)
2 articles (Italian and English) in Platinum journal
1 technical article in “Dyes & Pigments”
1 Article on Corriere Fiorentino on 05/11/2015
1 TV interview during the LIFE CNR event in CNR premises on 25 March 2014
From September 2013 to August 2014, INESCOP has presented the project through the newsletters
that are distributed in electronic and paper form to INESCOP’s member companies (mainly tanneries
and footwear and leather goods manufacturers).
INESCOP Environment Newsletter, No. 160, September 2013
INESCOP Environment Newsletter, No. 165, February 2014
INESCOP News, No. 264, June 2014
INESCOP News, No. 275, May 2015
INESCOP’s Environment Newsletter, No. 181, June 2015
INESCOP News, No. 278, August 2015
Revista del Calzado. España. Marzo - Abril 2016.
Press releases on Revista del Cuero of Colombia. Enero-Marzo 2014

The most widely used colorants for leather dyeing fall in the categories of
acid and direct dyes, which are substances soluble in water. More than 50% of
the global production of those dyes come from east Asia countries, where the
eco-friendly design of chemicals is not always a priority. Specifically, the
chemical pathways for acid and direct dyes involves sulfonation processes,
which although wellestablished within the chemical industry, are a source for
heavy pollutants when applied to complex organic molecules. As a consequence,
structurally related isomers of the dye and other byproducts are generated
during the manufacture of the colorant, affecting the final purity grade of the
product. In addition, most of those dyes are traded as formulations of
chemicals, containing dispersing agents, inorganic salts and paraffins with the
goal of improving dye performance. In the long term, serious bioaccumulation
and biodegradable issues will arise from this practice and therefore, it is very
important to demonstrate and publicize other feasible and less polluting dyeing
techniques throughout Europe.
The use of natural dyes is appealing as a safe alternative to synthetic dyes.
However, extraction and processing from the natural world cannot be
regarded as environmentally friendly or even environmentally benign. Even if
only a small fraction of the leather produced were dyed with vegetable dyes,
very large plantations would be necessary.

THE PROJECT
Within this context, the eco-design of naturalised dyes is presented as an
innovative instrument for the development of new business opportunities.
Naturalised dyes encompass the needs to produce quality leathers for the
trade and to protect the environment from pollution. European leather
companies are able to commit to produce new valuable products and thus to
compete with companies of low cost labour third countries.
In view of all these reasons, the BIONAD project aimed at bringing innovation
for the phase of leather dyeing through the development of new naturalised
dyes with high degree of purity and free from chemical additives. Also, the key
of the proposed innovation was the use of lactose, which enable the synthetic
dye to achieve water solubility and to become biodegradable.

NETWORKING:
During this period, ICCOMCNR was responsible of the following networking activities:
Networking contacts and activities with OXATAN, SHOELAW, ECOFATTING, PODEBA, MICROTAN,
SHOEBAT, CO2SHOE, SOREME, RESAFE, ECODEFATTING, LIFETAN (LIFE 9-10-11-12-13-14 projects).
In particular:
All the project coordinators were invited to the CNR LIFE event at Pisa on 25th March 2014
Some coordinators presented the projects at the CNR LIFE event at Pisa on 25th March 2014
Networking contacts at the UNIFI LIFE event at Firenze on 24th October 2014
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The perspective of the BioNaD project was focused to demonstrate and promote
the use of innovative dyes (or colorants) for the leather industry, with the
goals of demonstrating new and environmentally friendly substances for a
sustainable development.
The goal of the project was pursued specifically, by demonstrating the
reliability and efficacy of an original, publicly known and already validated
concept: the process of "naturalization", that is the chemical transformation of
water insoluble dyes into water-soluble species, capable of replacing the
actual commercial dyes. Technically, the naturalization is achieved by linking
chemically a synthetic dye to the sugar lactose, creating a new and
independent chemical species possessing unique properties.

TECHNICAL GOALS
The specific technical goals of the project were verified in a series of actions,
demonstrating the dyeing efficacy of naturalised dyes, capable of substituting
acid dyes normally used in the dyeing process for leather. Further, bacteria
based degradation of dyeing effluent wastewaters is the downstream goal of
the project, in order to allow the recycle of water and thus the reduction of
its consumption.
BioNaD brings major contributions to the protection of the environment and
primarily acts for a sustainable development of the leather business through:

2) Water management and treatment:
(i) Due to the biodegradable nature of the naturalised dyes, the BioNaD project would strongly encourage tanners to consider the opportunity of recycling
dyeing effluents. A possible development in this direction may allow a reduction
of 50-75% of fresh water used for successive dyeing cycles.
(ii) The biodegradability of naturalised dyes would drastically reduce the amount of waste generated from the whole retanning-dyeing phase by 45-50% of
the effluents normally generated. Europe plays a significant role in international leather trading, being one of the most ancient and dynamic markets, representing 25% of tanned leather produced worldwide.
(iii) The opportunity to implement either on‑site or off‑site plants for treating
dyeing wastewater with E. coli bacteria, would induce to expand the depuration protocols to the treatment of the total volume of the water involved in
the whole retanning‑dyeing process (ca. 3.0 m3). Thus, the recycle of water for
the whole post tanning phase of leather processing may be pushed close to
100% of the volume employed.
3) Accident prevention:
(i) Storage of naturalised dyes as concentrated aqueous solutions would facilitate handling, dispensing, spillage containment and fire proof protocols due to
the absence of finely powdery products.

The synthetic chemical design of dyes in compliance with
EU legislation, REACH document (CE) No.1907/2006
The use of “lactose” from waste milk serum to generate
naturalised dyes, impacting heavily on the disposal of this
highly hypertrophic substance
The use of naturalized dyes with purity higher than that
of commercial acid dyes, allowing leather and leather
goods manufacturers to obtain the European eco-label for
their products.
The avoidance of chemical additives in the dyeing
processes, having a beneficial effect on leather company
budgets related to the disposal of wastewater and the
consumption of water
The use of eco-friendly Escherichia Coli biodegradation
technology, to achieve the purification of dye containing
effluents in aerobic conditions without the generation of
toxic metabolism by products.
BIONAD LAYMAN’S REPORT
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LONG TERM BENEFITS
1)

Substitution of substances for the dyeing process:

(i) naturalised dyes are important alternatives to powder dyestuffs, since they
can be traded in the form of aqueous solutions and stored in the tannery premises as dyeing liquors, which would be diluted to the required concentration
for dyeing leather just before use.
(ii) Naturalised dyes are unique chemical species and do not contain any auxiliary chemicals or inorganic salts, which are present in traditional dyestuffs:
therefore, the environmental impact of these chemicals would be reduced by
100%.
(iii) Naturalised dyes do not require penetrating agents, since they have proved
a capacity to penetrate into the leather by 50% of its thickness. It is also interesting to mention that this capacity may be increased with higher percentage
of naturalised dyes in the dyeing bath.
(iv) Naturalised dyes are also alternative to reactive dyes (i.e. either the halogenic or the vinyl
sulphone type species) since the lactose bonded to the chromophore increases
the affinity of the colorant to the protein structure of the leather.

EXPECTED RESULTS
The main project BIONAD results quantification consisted in:
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Elimination (100%) of chemical additives as dispersing agents and surfactants
from the synthesis output of dyes;
Elimination (100%) of auxiliary chemicals which are present in traditional
dyes since naturalised dyes do not contain any of those chemicals;
Treatement of dyeing effluents during the pilot experimentation as 45-50% of
the total retannigdyeing process (ca. 3.0 m3);
Reduction of water consumption on a preindustrial scale from 50 to 75% of
the volume of 1.4 m3 employed in the dyeing phase;
Reduction of the COD and BOD parameters by 40 to 50% of the value of
standard dyeing effluents;
The volume of milk serum needed to produce the required amount of lactose
employed in the synthesis of a naturalised dye, is in the range of 35-36 L per
Kg of colorant. This volume would grow to ca. 640-860 L of milk serum for
the production of lactose needed in the manufacture of naturalised dyes
foreseen in Action B.6. and Action B.7;
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Considering the production of 9 million Tons of hides worldwide, a plausible
projection would mean that about 3.0 million Ton of milk serum would not
be released into the environment, but used to obtain ca. 120000 Ton of lactose for the manufacture of naturalised dyes on a global scale.;
Increased (100%) purity of naturalised dyes compared to commercial dyes;
Reduction (80-100%) of lactose disposed of in the environment from waste
milk serum;
Less (70-100%) pollutants in dyeing wastewaters;
Increased (70-100%) biodegradability of dyeing wastewaters;
Recycle (100%) of bacteria biomass for further wastewaters purification;
Increased (20%) penetration of naturalised dyes into leather;
Increased (20%) efficacy for dyeing homogeneity;
Increased (10-15%) bath exhaustion;
Improved (15-20%) quality for the dyed leather using finishing protocols;
Improved (50%) purification of dyeing effluents using E. Coli bacteria;
Reduction (40-50%) of COD and BOD of dyeing wastewaters;
Recycle (70-80%) of purified wastewaters (e.g., for further dyeing);
Reduction (40-50%) of water consumption;
Reduction (20-30%) of energy consumption;
Demonstration of the synthesis of naturalised dyes from the lab-scale to the
kilo-scale;
Substitution of commercial acid dyes;
Optimization of colorant formulation to dye leather according to trichromy;
Improving leather quality by means of appropriate finishing protocols;
Purification of dyeing wastewaters using E. Coli bacteria technology
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The opportunity of generating specific protocols for the use of the BioNaD
innovative leather dyeing phase produces important results in the tanning and
leather industries in terms of environmental and economical impact.
Additionally, BIONAD results contribute to the innovation policies of the EU,
as they serve as platform for subsequent demonstrations to other sectors
potentially interested in the advantages of the project results in Europe and it
will serve to standardize work procedures under different perspectives:
technical specifications, business practices, services to environmental Institutions,
etc...offering an integrated approach for the Technology Transfer process by
means of:
- appropriate technical solutions
- a series of support activities facing:
• organisational changes
• skills assessment
• benchmarking activities
• best practices
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