-
L
1 .
" &
v
r
L
.
f
d .
.
F




TABLE OF CONTENTS

Introduction

A new plan to save Venice from Flooding.

An innovating project based on plastic recycling: the
plan consists in transforming the “Great Pacific Garbage
Patch” in a post-modern dycke for Venice:

an artificial sponge-lung

PART 1 : Build Off-Shore platform to recycle the Great
Pacific Garbage Patch to make the raw material.
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PART 3 : Install these spongy modules in strategic N QL2

flood sites of the lagoon.
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PART | . BUILD OFF-SHORE
PLATFORM TO RECYCLE THE
GREAT PACIFIC GARBAGE PATCH
TO0 MARE THE RAW MATERIAL.

- Trash vortex presentation

- Result






A MINE IS ROAMING !

Estimates of plastic in the world’s oceans exceed : loo ml"lOﬂ tOﬂS.

Inthe Central North Pacitic oy, PIECES OF plastiic e
surface zooplankton by a factor of 6 to l .

y 4
qo © of Laysan Albatross chick carcasses and regurgitated stomach content contains plastic

Plastic also adsorbs hydrophobic pollutants, like PCBs,
and pesticides like DDT. These pollutants bioaccumulate
in the tissues of marine organisms, biomagnify up the
food chain, and find their way into the foods we eat.
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SPONGY LUNG IS THE ONLY €CO-
FRICNDLY PROJECT THAT WILL
MINE THIS PLASTIC LAND

Micro plastics in the North Pacific have tripled during the last decade,
and near the coast of Japan, gone up by a factor of 10 every 2-3 years
during the same period.

If this trend continues, the importance of understanding their effects on
aquatic

and marine environments will also increase. Notwithstanding the likeli-
hood of increasing pelagic plastics, SPONGY LUNG project for moni-
toring micro plastics in the environment could exist because no gou-
vernement and no industry program currently, in sharp contrast to the
widespread efforts that monitor airborne

contaminants, sewage, and stormwater runoff.

With SPONGY LUNG, the unintended consequences to the environment
of the “Plastic Age” will be known; strategies will be developed to man-
age and exploit them.
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Plastic Particles: Area of Highest Concentration
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HOW TO COLLECT PLASTIC?

Build a network of platform

to COLLECT the TRASH VORTEX
through optimal performances

to develop shipping stocks

to ship them to recycle
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SPONGY LUNG WILL PULSE A
Nnew €CO-INDUSTRIAL BREATH

Transform the raw material in a foam plastic sponge in high technology industries of the P6 cluster.
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Laminar polyolefine plastic material recycling
installation

Document Type and Number: United States Patent 6644572

Abstract:

Equipment for the recycling of polyolefinic plastic sheeting material that com-
prises: breakers (6) for plastic material; separating devices (10) for separating
material of higher density; crusher mills (26); and water separating tanks (62,
68), with a lower outlet and with a feeder that carries the material to the bottom
(72) of the tank (62, 68); the equipment also comprises a pump (78) connected
to the outlet (74) and equipped with an outlet (80); several movable devices
(82) suitable for promoting suction flow of this water and materials through

the inlet (76) and a propulsion flow through the outlet (80); and a motor (84) of
variable speed suitable for driving the movable devices (82), such that a varia-
tion in the speed causes a variation in the flow rate of the flows.
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FIRST PLASTIC RECYCLING LINE
(PELLETIZING LINE)

SPO"G‘I’ LU"G factories ROUGHLY CRUSHING|] |

|
DIFFERENT MATERIALS SORTING

CLEANING MOLDING
| MATERIAL
DR}“NG " REPRODUCING
FINELY CRUSHING| | LINE
ADDITIVES

MELTING—EXTRUDING

Method of recycling molded plastic parts for photo-
sensitive material and recycled plastic molded parts CUTTING

Document Type and Number: United States Patent 6783715 ~
RECYCLED PLASTIC PELLET]
Abstract:
A front cover, a rear cover and a base portion are crushed into a crushed mate- NEW PURE PARTS
rial, and further pelletized into a recycled plastic pellet. The recycled plastic PLASTIC PELLET > MOLDING
pellet is used as a part of a molding material to produce mold plastic parts for LINE

a photosensitive material. When the molding material is melt in heat, a ther- H\UEC’HON MOLDING
moplastic resin is deteriorated by heat or modified. Therefore, properties and
qualities of recycled plastic mold parts are less than those of new ones. Further,
when the thermoplastic resin is deteriorated by heat, the photosensitive mate-

rial reacts with the thermoplastic resin to decomposed products having an bad RECYCLED PLASTIC PARTS J
influence on photographic characteristics. In order to prevent the deterioration

by heat, oxidation inhibiting materials are added, and in order to absorb the

decomposed products, carbon blacks are added. TO PRODUCING LINE
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A INNOUATIUE BREATHING DYCRHE

Lagoons are porous areas that enable earth and sea to breathe together. They appear as sponges or lungs;
they proceed with purification.
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UENICE MATTERS

FLOODING, SUBSIDENCE, ECONOMICS...

< LAGOOM

‘Venice is sinking while the sea level is rising’

=> Avoid catastrophic scenarios (increasing lagoon erosion, sudden
modifications of biological equilibriums, loss of wetlands, salt aggression
and an increasing frequency of exceptional high tide events)

=> Search for a reliable interpretative tool to measure sealevel changes

=> Consider the peculiar hydrodynamics of the northern Adriatic Sea
and the complexity of the freshwater inflow from the Po River

=> Suggest a more cautious approach to the scenarios yet proposed for
the next century.
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IS THE MOSE PROJECT TO SAUC
UENICE ALREADY OBSOLETE?

P .A. Pirazzoli (1), G. Umgiesser (2) (1) CNRS-UMR 8591, Laboratoire de Géographie Physique, 92190 Meudon-Bellevue, France, (2) ISDGM-CNR, S.
Polo 1364, 30125 Venezia, Italy (pirazzol@cnrs-bellevue.ft, georg@isdgm.ve.cnr.it)

Five meteorological and surge events that occurred during the last decades are analysed, simulating that a relative sea-level rise of 0.5 m (average [IPCC
prediction for the year 2100 + local subsidence) has taken place and that the “MOSE” gates (the planned mobile protection against flooding of Venice) could
have been in operation during the events. In all cases considered, flooding would have occurred in the lowest parts of Venice, lasting for dozen hours, in spite
of raising the street level to the +100 cm, or even to the +110 cm levels above the local datum. Problems would start for a sea-level rise of about 25-30 cm,
or even of only 10 cm for a repetition of the 1966 event. This is both because the projected gates are not watertight, and rainfall and river discharge contrib-
ute to raise the average water level in the lagoon. Therefore, the “MOSE” would be inadequate to protect Venice in the case of the near-future sealevel rise
predicted by climatic models for this century. This project might be useful to attenuate surge peaks, but would not prevent gradual floods when the closure
durations implied by a sea-level rise will increase.

Temporary “diffuse” interventions seem preferable to the “MOSE” gates because they would be safer for the en-
vironment and bring back the frequency of flooding to the very acceptable level of about one century ago, thus making possible to gain a few decades. This
would give time to verify ongoing evolution and probably to narrow the large uncertainty ranges of present-day estimations. Only with a closer assessment
of near-future sea-level rise will it be possible to decide which type of “hard” defence would be eventually necessary to save Venice and its lagoon. Anyway,
a stricter control of water pollution should be a priority intervention.
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SPONGY LUNG IS A LONG-
TERM PROTECTIUE PROJECT

The “aqua alta” occurences : showing an increase with time dependent on the loss in ground surface elevation
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SPONGY LUNG reverses the process for a long term duration.
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SPONGE MODULE f IGHTS
SUBSIDENCE

Thanks to the natural sponge farming and the sponge module location allow the life increases.
SPONGY LUNG absorbing process stops sea making soil erosion.

The lagoon soil is rising.
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SPONGE MODULE ABSORBTION

LB — 6—21‘{2 H + 1_6—21(2 o

BATHYMETRY AND ALGORITHM SPONGE ABSORBTION

Electromagnetic radiation that cross a water column suffer an attenuation due to the joint action of diffusion and absorption of the medium.
Considering a bundle of monochromatic light, the relative loss of radiant flux is proportional to the size of the path, to less of a coefficient of
proportionality (extinction coefficient). A model that finds large employment in literature to reconstruct the bathymetry in coastal zones from RS
multispectral data, is the depth of penetration zone (DOP) method proposed by Jupp (Jupp, 1988)

where Le = measured at-sensor radiance

Lb = emergent radiance from the seabed

Lw = emergent radiance from the different layers
z = depth

k = coefficient of absorption

Hypothesizing negligible the term of Lw, directly related to quality of the water (suspended sediments), and for small changes in seabed, then,

among the depth of the water column and the logarithm of the measured at-sensor radiance there is a linear correspondence. Under this condi-
tions, rearranging Eq.
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Superabsorbent polymers (SAPs)

Superabsorbent polymers (SAPs) are materials that have the ability to
absorb and retain large volumes of water and aqueous solutions. This
makes them ideal for use in water absorbing applications such as baby
nappies and adults incontinence pads to absorbent medical dressings
and controlled release medium. Early superabsorbents were made from
chemically modified starch and cellulose and other polymers like poly(vinyl
alcohol) PVA, poly(ethylene oxide) PEO all of which are hydrophilic and
have a high affinity for water. When lightly cross-linked, chemically or
physically, these polymers became water-swellable but not water-soluble.
Today’s superabsorbent polymers are made from partially neutralised,
lightly cross-linked poly(acrylic acid), which has been proven to give the
best performance versus cost ratio. The polymers are manufactured at
low solids levels for both quality and economic reasons, and are dried and
milled in to granular white solids. In water they swell to a rubbery gel that
in some cases can be up to 99wt% water.

_— Highly Absorbent
[ Diapers

Unigue swelling capacity
through superabsorbants

o W oAb polymer chains
5 L of tha superabeortants

Why don’t SAPs dissolve in water?

Cross-links between polymer chains form a three-dimensional network and
prevent the polymer swelling to infinity i.e. dissolving. This is due to the
elastic retraction forces of the network, and is accompanied by a decrease
in entropy of the chains, as they become stiffer from their originally coiled
state (figure 4).

Water

¥

Coiled cross-linked chains Hydrated chains

Figure 4

Water Coiled cross-linked chains Hydrated chains There is a balance now
between the forces of retraction and the tendency for the chains to swell to
infinite dilution. The degree of cross-linking has a direct effect on the level
of swelling of the polymer and the strength of the network...
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STARTING A SUCCESSF UL
COMMERCIAL SPONGE
AQUACULTURE FARM

Sponges are living animals whose cells are loosely arranged about a soft fibrous and glass
skeleton. Sponges provide homes for many other animals, plants, and microorganisms.
In many cases, they all work together in a mutual symbiotic relationship.

It’s easy.
Growing sponges requires very little special knowledge, and anyone in the family, from grandparents to young children, can participate in plant-
ing, maintenance, and harvesting of the sponge crop.

It’s profitable.

Although it is unlikely that anyone will get rich growing sponges, the activity can provide a farmer with a continuous income year-round, and
improve his overall standard of living. Sponge farming can be a part-time enterprise, allowing time for pursuing other sources of income

if needed. A sponge farmer and an assistant working three days per week can reasonably expect to plant 30,000 sponge cuttings in a year, and
earn approximately 10,000 € to 12,000 €.

Local and Worldwide Markets

Your sponge crop can be sold in a number of places. Most developed nations buy sponges on the world market for industrial, medical, and
cosmetic uses. To minimize shipping costs, it is best to sell your sponges to a buyer in the developed nation closest to your farm. Tourists will
generally pay higher retail prices for sponges; however, this market is limited by small tourist traffic in many areas.



IT IS €NUIRONMENTAL
FRICNDLY

Sponge farming is a relatively new business opportunity that does
not harm the marine environment. Growing sponges commercially
actually reduces harvesting pressures on local wild sponge stocks,
making it less likely that any sponge species will become extinct.
Sponge aquaculture also benefits the lagoon in which the farm is
located. Cultured sponges release eggs into the water, as do their
wild counterparts; new sponges will start growing in the immediate
vicinity of the sponge farm. As the ropes and lines become crowded
with various small “fouling” organisms, several species of fish will be
attracted to the farm-site. And the sponge technology recycles soil-
washing amendments.
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prevention activities.
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