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WPS5 - Act. 5.2. Pilot action

“Development of a nautical supply chain focused on
eco-design and eco-processes for environmental
Impacts prevention and upgrading of waste recycling”
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Background

During the last years the Marche Region nautical industry supply chain
(known at local level as “Sea District of Marche region”), with particular
reference to yacht building & repairs, has been interested by an
innovative process of growth and awareness focused on testing of

processes and products environmentally and socially sustainable.
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General objectives

« Making more attractive this strategic process of sustainable
development for the companies and suppliers in term of commercial
opportunities with particular attention to the international competitiveness
and international market penetration.

* Favouring the introduction of new behaviors among public and private
institutions and companies of the nautical supply chain and cluster
referred to the items of eco-design, ecological processes for the
prevention and reduction of environmental impact of production,
intensification of waste recycling techniques of boats.

* Facilitating the creation of a cross boarder intersectoral cooperation
networks aimed at the promotion and development of these items.
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Specific objectives

* Creating a network of public and private bodies and companies engaged in the
nautical supply chain interested on the topic of the environmental and social
sustainability of their production and services provision;

* Promoting new products and services provided by companies of the nautical
sector, that have a low impact on the environment and that pay attention to the
health of people with particular attention to innovative solutions in terms of eco-
design, recycling of production wastes, and reduction of environmental impacts;

« Enhancing awareness among the companies and economic operators engaged
in the nautical supply chain about the importance of issues such as eco-design
and environmental and social sustainability of the productions, also as tools for
improving their competitiveness in the international maket.
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Activities (carried out and ongoing)

* On the basis of the WP 3 questionnaire results it has been created a data base of companies and
public and private actors in the field of nautical leisure of the Marche region interested and/or involved
in production of sustainable products and services provisions: it will be formally verified aptitudes,
interests and availability to investments of SMEs on the specific topic of social and environmental
sustainability of production and provision of services;

« It has been created a promotional Video clip on the process taking place in the Marche Region aimed
at promoting a recovery and upturn of the nautical sector based on the sustainability of the production
of pleasure boats and services in support of nautical leisure.

* The ongoing realization of a promotional brochure/catalogue of the Marche Regional Nautical sector
developing the main sectors of the supply chain (shipbuilding, furniture, services) with a particular
section related to the active Marinas and tourism port in the Marche region and another one focused on
a study/research on the new perspective of these ports and their services for the next future

* It will be built a network of companies formally involved in the process of growth focused of social and
environmental sustainability, to be presented in occasion of a specific seminar named “Towards a

sustainable nautical supply chain” that will be held within the end of the project.
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Outputs

*n. 1 database of companies and public and private actors engaged in the field of nautical
leisure of the Marche region interested and/or involved in production of sustainable products
and services provisions carried out;

* n. 1 promotional video clip carried out

* n. 1 promotional brochure/catalogue of the Marche Regional Nautical sector

* n. 1 network of companies formalized and presented during a seminar “Towards a sustainable
nautical supply chain” carried out

Results

 Created a network of public and private bodies/companies engaged in the nautical supply
chain interested in environmental and social sustainability of their production and services;

» Promoted new products and services provided by companies that pay attention to innovative
solutions in terms of eco-design, recycling of production wastes, and reduction of environmental
impacts;

* Improved the visibility of the compaines members of the network in the national and
international market;

» enhanced the awareness among companies of the nautical supply chain about the importance
of issues such as eco-design and environmental and social sustainability of the productions.
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Duration
From 01.10.2012 to the end of the project

Location

The pilot action will be developed in the Marche Region territory, but the
tools delivered should be used during all the meetings, events and pilot
actions of the project.
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Life Cycle Assessment

Supply of enviranment-friendly products and services
*Building and management of transaction network for
used structural members and components

= Sales and service actwltles

— Sales partner q *u
Logistics : i i
«Reduction of CO: emissions during ’m ’ T -~
distribution - o ; j ,
' _ : Reduction of enviranmental impact during the
*Improvement of transport efficiency Praducts usage stage of a product’s lifecycle

= Provision of solutions to customers far
environment-related activities

=Improvement of packing material

Products
Komatsu
2 amployee

Reuse of products

Komatsu employee
n

DEVE[DPH'IEME n Local community
=Environment & Economy ,
*LCA design :}‘ﬁﬂ'ﬁ‘ _

*Medium-term targets

o aﬂ ~ Customer

of development of ‘ - %& w
environmental technology ' -

Reduce

Reuse of parts |

-

E Remanufacturing of structural
members and companents

Supplier

ﬁ'}-
Ah -
Procurement of Materials

»Green procurement '}a'dlan ufacturing

("Reman” business)

*Mitigation of global warming * “

*Effective utilization of resources & Used equ:pment
{Zero Emissions) !/ Recycling of materials

*Environmental risk management {outsourcing)

Elimination of hazardous : i ' =
chemical substances Recycle\- B JHET o
= Termination of use of organic f 1.4
chlorine cleaning solvents '
g r Disassembly

Proper disposal of
waste (outsourcing)
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Nautical Composite Materials

= Have a significant environmental impact and can not be
considered a sustainable material.

Reinforcement Dptional

Fabeic /‘ Gel Coat
) Consolidation
Roller —\

Mould Tool

= Comes the need to bring an innovation that privileges
the use of fibers and resins of natural origin or recycling.
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Eco-friendly Resins

The problem that must be addressed for the
selection of a eco-friendly matrix is the level

of recyclability and / or decomposition that
you want to achieve.




Eco-friendly Resins

* Bio-thermosetting resins are based on
vegetable oils and they are very difficult to

recycle and reuse.

* From the eco-compatibility point of view the
best compromise for the realization of a
"green" composite is to opt for bio-
thermoplastic materials.
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Eco-friendly Resins

Properties of natural polymers in relation with polypropylene. The values are adopted from other studies [7.57-64]. References inside the table are for price only.

Polymer Density (gfcm®’)  Melting point (Tm °C)  Tensile strength (MPa)  Young modulus (GPa)  Elongation at brake (%)  Price (USD/kilo)
Thermoplastic starch  1=1.39 110-115 5-6 0.125-0.85 31-44 55 154]
PLA 1.21-1.25 150-162 21-60 0.35-35 25«6 242 [54]
PLLA 1.25-1.29 170-190 15.5-65.5 083-2.7 3-4 45 159]
PHB 1.18-1.26 168-182 24-40 3.5-4 5-8 4 [65]
PHBV 1.23-1.25 144-172 20-25 0.5-1.5 17.5-25 35 [66]
PP 09-1.16 161-170 30-40 1.1-16 20-400 165 [54]

60

50

40

Av. Specific Strength (MPa)
Av. Specific Stiffness (GPa)




Eco-friendly Resins

There is a big ethical debate about the fact that
the bio resins represent a real sustainable
alternative to synthetic ones.
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Organic Fibers

The interest for vegetable fibers in the
production of composite materials has grown

considerably in recent years for a variety of
issues:

* Enviromental
* Good mechanical properties
= Low density

= |Low costs
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Organic Fibers

Properties of several natural fibers and E-glass. The values are adopted from the studies and database of |7,19.47-53). References inside the table are for price only,

Fibers Density (g/cm”) Diameter (mm) Tensile strength (MPa) Young modulus (GPa) Elongation at brake (%) Price (USD/kilo)
Flax 1.5 40-600 345-1500 27=39 27-32 n [54)
Hemp 1.47 25-250 550-900 38-70 1.6-4 1.55 154)
Jute 1.3-149 25-250 393-800 13-26.5 1.16=15 0925 154]
Kenal 1.5-16 26-4 350-930 40-53 16 0.378 |54)
Ramie 1.5-16 0.049 400-938 61.4-128 12-38 2 |54)
Sisal 1.45 50-200 468-700 9.4-22 3-7 0.65 |54)
Curaua 1.4 7-10 500=1100 11.8-30 3.7-43 045 |55)
Abaca 1.5 10-30 430-813 31.1-336 29 0.345 |56)
E-glass 2.55 15-25 2000-3500 70-73 25=37 2 [54]
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Organic Fibers

140710

z
©
=
:
o
=
]
c
d
o
£
=
>
E
3
v

Fonte: G.Cicala, 2011




Organic Fibers

The vegetable fibers are obtained from certain
types of plants and according to the part of the

plant from which they are derived, are divided
into:
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Organic Fibers

- ACID:C MiCHOFIBAL
PRIMASY ﬁ SECONOARY A

CELL V. CELL WALL
WALL & J...

. -‘t\
/- =)

=4 _ e
- \;-—_:‘_,4 moTen ekl - Secondary wall S3 Lumen

N ) '

. ' 5?; Secondary wall S2

O Helically
i W/ Fceinmose arranged Spiral angle
PRI ARY SALL b it oo Secondary wall S1
e micro! econdary wa

of cellulose

Primary wall

Amorphous

region mainly Disorderly arranged
consisting of lignin crystalline cellulose
and hemicellulose microfibrils networks
: . Legno duro
% Agave Juta Lino Canapa |Palma da olio Cocco (es. Pioppo)
Cellulosa 78 64 64 70 65 43 45
Emicellulosa 10 12 17 18 ~0 45 20
Lignina 8 12 2 4 19 ~0 30
Altro 4 12 17 8 16 12 5




Organic Fibers

The composition of the fibers depends on
several factors:

= Geographical origin and biological maturity

= Weather conditions (especially as regards the
moisture content)

= Mode and efficiency of extraction (retting)
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Organic Fibers

The extraction is the process that allows the
removal of pectin from the fibers.

= Natural extraction
* Enzymatic extraction

3 S

Green jute Retted jute

Jute fibres (decorticated)
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