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National Technical University of Athens (NTUA)

NTUA (www.ntua.gr) was founded in 1836
and is the oldest and most prestigious
educational institution of Greece in the
field of technology.

NTUA in numbers:

- 9 Faculties, 1350 personnel

- 700 academic staff

- 140 scientific assistants

- 260 administrative & technical staff
- 8500 Undergraduate students
-1500 graduate students



http://www.ntua.gr/

Unit of Environmental Science & Technology (UEST)
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UEST Laboratory - ISO 9001:2000 & 17025:2005 certified

industries per year




30 years: we implemented over 150 projects

ENV, CLIMA

Industry

OTHER EU
(H2020, FP7, EUROPEAID,
INTERREG, TWINNING)




Waste & natural resources

\/

%« Each year in the European Union:

L)

» 7.3 Dbillion tonnes of resources are
consumed

> 2.7 Dbillion tonnes of waste are
generated,

> 40% is being re-used or recycled, the
rest ends up at landfill or is partly
Incinerated.



Waste & natural resources

’0

« If this quantity of waste was recycled then:

» the equivalent of 148 million tonnes of
CO, emissions could be avoided

annually;

» Around 5.25 billion euro would be saved
from the recovery of recyclables such as
paper, glass, plastics, aluminum and
steel per year.

» 500,000 new jobs at least would be
created.



EU-27 physical trade balance with the rest of
the worid 2011

European Union (EU-27)

Rest of the world (ROW)

Biomass
(141 million tonnes)

Manufactures
(212 million tonnes)

V VY

Fuels/mining products
(215 million tonnes)

EU-27 exports (2011)

EU-27 imports (2011)

|

Biomass
(172 million tonnes)

Total trade
from EU-27 to ROW

Total trade
from ROW to EU-27

|

Manufactures
in 1999: (183 million tonnes) in 1999:

397 million tonnes 1 340 million tonnes

in 2008:
536 million tonnes

in 2008:
1 798 million tonnes

N in 2011:
568 million tonnes

in 2011;
1 629 million tonnes

50 Fuels/mining products
(1 274 million tonnes)




From Linear to Circular Economy: The future economic model

LINEAR ECONOMY CIRCULAR ECONOMY

TECHNICAL & BIOLOGICAL MATERIALS MIXED UP

FROM FINITE SOURCES ENERGY




Extraction of @ Eco-design

natural of products
resources q

Reuse, i |
rec{;lélsiig, Circular Manufacturing
recovery Economy

Resource

Efficiency

Waste
collection

Distribution
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P Product use




«Closing the loop». an ambitious package for Circular Economy in EU

On 2 December 2015 the EU approved an ambitious set of measures for Circular Economy:
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1. The value of products, materials and resources is maintained in economy as much as possible

2. Waste generation is minimized.

3. Economy and competitiveness are strengthened creating new business opportunities and introducing
innovative products and services

4. Economic, social and environmental benefits

It is estimated that 3.4 million new jobs in circular economy,
e.g. in the fields of: repairing, waste management, recycling,
renting and leasing in EU until 2030 Reduction of the total annual

emissions of greenhouse gases

by 2-4%

-
/}IIII Development and new jobs — Up to + 7% of GDP

1\
.= &Q Safety & stability of the supply of
“ ﬁ ) raw/secondary materials in supply

Savings of up to 600 billion Euro - 8% of the annual - 85 chains
turnover for companies in EU 11




The EU Action Plan for Circular Economy

Key Action Areas

Production

Secondary !nnOVtatloni
Raw Materials Investimen

& monitoring

Waste
Management
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> Objectives

* Improve waste management in line with
the EU waste hierarchy

» Address existing implementation gaps

* Provide long-term vision and targets to
guide investments

> Key Actions

 Legislative proposals on waste

* Work with Member States to improve
waste management plans, including to
avoid overcapacity in residual waste
treatment (incineration and mechanical-
biological treatment)

* Ensure coherence between waste
investments under EU Cohesion Policy
and the waste hierarchy

THE WASTE HIERARCHY

' Meamimum conservation
Fk‘h"ﬂlﬂ 1 of resources

SEOECE 2 Reusing materials
COEEl 3 ™ecycing & repracessing

Waszte to SNergy rec
el 4 ot disposal

Dizposal 5 Zaro conseryaton
0 of resources

f waste
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EU
LEGISLATION
REVISION

New targets

New recycling targets for MSW

60%

50%

40%

30%

20%

10%

0%

2014 (current Target 2020 Target 2025 Target 2030
status) (existing) (1 method) (1 method)
(4 methods)

M 2% Prep. For reuse and recycling

v’ Bio-waste separate collection

v" One calculation method until 2025

v' Extension for achieving the recycling targets for 7 Member
States recycling less than 20% (2013 data)

v' Revision in 2025 for setting higher targets

14



EU
LEGISLATION
REVISION

New targets

New Target for MSW landfilling

35%

30% -

25% -

20% -

i 10% 2030
10%
10%
5% -
0% -
2013 (reported) Objective 2030
¥ % Municipal waste in landfill
IN A LEGISLATIVE PROPOSAL THE
EUROPEAN COMMISSION CALLS ON
MEMBER STATES TO STRIVE TO
30% 2025
50% 2030.

Health and Food Safety

15



Priority SECTORS

Critical
Raw
Materials

Construction
& Demolition

Biomass &
Biobased
Products
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The size of the food waste problem - WORLD

GLOBALLY: If global food waste was a country, it

- Every year 1/3 of the world would h.e the third largest greeqhouse
production of food ends up in the gas emitter after the US and China
trash billion "

= 1.3 billion tons of food still perfectly tonnes 2:
edible are lost or wasted, enough to f,f;’jw_ af
feed 3 billion people alent | o

* 3.3 Giga-tonnes of GHG emissions L
Is the carbon footprint of FW (8% of * Increase in food prices: The more
global GHG emissions) food we waste, the highe.r the qlemand

_ on the global market, which drives up

"= 3 times the water volume of Lake orices.
Geneva is used to produce food that
is lost/wasted 18
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The size of the food waste problem — EU-wide

SHARE -

11%

0 F EU Primary production

FOOD
WASTE

(Estimates, 2012)

53% of EU FW comes from households:
OUR OWN kitchen is the guilty!

Every year 88 million tonnes of
food (or 173 kg FW per person
per year) ends up in the trash -
could feed 200 million people.
This number is expected to rise to
approx. 126 million tonnes by
2020 if no action is taken.

20% of EU food production is
lost or wasted

170 Million tonnes of CO,

emissions emitted from production
and disposal of EU food waste
143 billion euros related costs



ATHENS-BIOWASTE LIFE+
p:EquetCtnd acronym: «Integrated management of bio-waste in

Greece - The case study of Athens, ATHENS-BIOWASTE»
PROJECT LOCATION: Athens, Greece

BUDGET INFO: 1,339,930.00 € (50% EC Co-funding)
DURATION: Start: 01/09/11- End: 31/08/2014

PROJECT’S IMPLEMENTORS:
 Coordinating Beneficiary: National Technical University of Athens
 Associated Beneficiaries:
*Association of Communities and Municipalities in the Attica Region
*EPTA - Environmental Engineers - Consultants
*Municipality of Athens
*Municipality of Kifissia



ATHENS-BIOWASTE
BACKGROUND and AIMS

« ATHENS-BIOWASTE aims to establish and promote
sustainable biowaste management in Greece using the
municipalities of Athens and Kifissia as case study areas.

Separate collection systems in the Municipalities of
Athens and Kifissia

Collection and composting of biowaste at the MBT
facility of EDSNA

Developing appropriate bio-waste management
software tool

Drafting recommendations for the amendment of the
current technical specifications included in Greek
legislation

Raising environmental awareness and knowledge in
citimanc and nthar ckalkehaonldare reaardinao



Selection and planning of separate collection
methods for the case study areas

Criteria considered for the selection of the pilot areas in Athens & Kifissia municipalities

Urban planning conditions Population Density Economic criteria

nnnnnnnnnnnnnnnnn
EYNTEAEETHI SOMHIHE

Athens M. ¥ Athens M. = Athens M.




Pilot areas selected in Kifissia

%

NEA KIFISSIA EKALI

Population: 1189 inh Population: 1108 inh
Density: 38 inh/ha Density: 20 inh/ha

KATO KHFISSIA
Population: 815 inh
Density: 48 inh/ha

KASTRI
Population: 409
Density: 69 inh/ha

2" expansion
STROFILI
Population: 1500
Density: 30 inh/ha

1st expansion
KEFALARI

Targeting about 1700 households Population: 705
Density: 41 inh/ha




Kifissia Municipality Biowaste

120-360L bin for apartment blocks

Bin collection at common
building area

Luddeyn ano
KOIVOXpNoTo XWpo

10L bin per household 1N
including biobags e /] 1
( g g ) ﬂlﬁﬁn itgsl '.%'fl @ i— ;‘
y 10U HULIPOL ':"' )

LuAdeyn €fw
ané nv Katomia®

Bin collection outside the
resident

35-50L for single-family detached residents



Pilot areas selected in Athens
Municipality

1starea KYPRIADOU

Population: 2.707
Density: 208 inh/ha

2" area GAZI

Population: 1.447
Density : 54 inh/ha
= 80 restaurant, bars etc

Targeting about 2000 households




Further biowaste collection
points in Athens Municipality

\&N API3Téye

p l
Agricultural University of Athens

{ "“S'u:'??\ (Restaurant — Food waste)

Armed Forces Officers Club
(Restaurant - Food waste)

Agricultural Floricultural Nurseries Cooperative of Attica
(Green waste)




Athens Municipality
Biowaste kerbside collection system

10L bin per household
(including biobags)

30-50L bin per bar
restaurant etc.
(including biobags)




Planning of the awareness

campaign

Pt .

- N

- -

” .
’

Horizontal Actions
- * Website
- * Facebook profile

- * Project Logo & banner

- * Hotline

N
~

~ B
~~~~~~~~ -

1st Phase

Awareness
Briefing

2" Phase
Active
Involvement
Guidance

3" Phase
Reminding

Sensitization

Prior to the
initiation of
the scheme

After the
initiation of
the scheme




Implementation of the separate
collection program in the selected areas

Distribution of bins and biodegradable bags to households




Implementation of the separate collection
program in the selected areas

Collection and Transportation of source separated biowaste




Composting of the collected material and
analysis of the final product

Mechanical and Biological (Composting) Treatment plant in Attica Region




Composting process at the

Biowaste weighting Biowaste unloading

Biowaste mixing
(Food & Green waste)




LIFE+ DRYWASTE

Project title and acronym: «Development and
demonstration of an innovative household waste dryer for
the treatment of organic waste, DRYWASTE» (LIFE 08
ENV/GR/000566)

PROJECT LOCATION: Athens, Greece

PROJECT BUDGET
 Total amount: 969,850.00 €
* % EC Co-funding: 49.10%

DURATION: Start: 01/01/10 - End: 30/06/2012

PROJECT PARTNERS:

 Coordinating Beneficiary: National Technical University of
Athens

* Associated Beneficiary: Cholargos-Papagos Municipality
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LIFE+ DRYWASTE

* LIFE+ DRYWASTE

" Designed, constructed, tested, optimized, demonstrated and
evaluated a household drying system in order to reduce
food waste at source, through moisture content removal.

" Produced a “dried food wast¢e ——+-——"-' *f--——-=7 -
Could IhA fiiriFlhAr ||(-ed in alte rnati\ e

Before Waste dryer basket
: T Active carbon odors filter

Thermal Plate

Water vapor & leachate
collector

Waste dryer bottom base




Evaluation of the
demonstration action

 The purity level of the end product is approximately 100%, since the presence
of contaminants (non biodegradable materials) was negligible

* Increased level of acceptance since nearly all participants operated the system

* Food waste mass reduction range 64.17 - 78.11% w/w due to moisture
removal

 The final dried product is almost odourless, easily handled and stored without
any decomposition to be observed (due to low moisture content levels)

* Producing physically stabilized biomass characterized by a high organic
content (contains soluble sugars, starches, lipids, proteins, cellulose and other
compounds) that make it a source of potential fermentative substrates and
subsequent conversion to added value products.
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LIFE+ Waste2Bio

&

| -

* Project title and acronym: «Development and demonstration of an innovative
method of converting waste into bioethanol», Waste2Bio ( LIFE 11 ENV/GR/000949)

" Project Budget
Total Project Budget: 1,490,350€
EC Funding: 745,175€ (50% of Total Project Budget)

" Start Date: 01/09/2012 & End Date: 31/10/2016
" Project partners:

Coordinating Beneficiary: (1) National Technical University of Athens

Associated Beneficiaries:  (2) Municipality of Papagos-Cholargos
(3) Municipality of Aspropirgos




LIFE+ Waste2Bio

* Implemented biowaste source separation
schemes in selected pilot areas Papagos-
Cholargos and Aspropirgos Municipalities | o
(200 households) ol

* Designed, developed, optimized and ="
demonstrated the bioconversion scheme of L . -

- : ViR

biowaste to bioethanol ' __WR
 Reduced biowaste disposal at landfills el

* Produced a high added value final product
(bioethanol) that can be used primarily as an
alternative renewable fuel (biofuel)

* Assessed the large scale application of
the innovative biowaste management
scheme




LIFE+ Waste2Bio

WASTE DELIVERY Distillation

o Process
__________________ .;;I_:I_E__h;_ 29kg ______“______:
C Cr  BIOETHANOL
DIOXIDE . 29 M/ K
DRIED S f Xa)_
Household or FEEDSTOCK (6.1 KWh/ kg)
Decentralized S5F process
Drying 27k
0.7-1.2kWh/kg :
70kg .
SSF RESIDUE E
ANAEROBIC DIGESTATE
19kg DIGESTION
(50 MJ/ka)
(13.9 KWh/Kg)



Waste2bio project ResuEEgiwisi:;

1 tn wet 0.22 tn dry

biowaste biowaste




Current RESEARCH

WASTE DELIVERY

Distillation
Process
WET
FEEDSTOCK
----------------------------------------------------------- G 32k |y i
e, ! BIOETHANOL
v (22 MUK

- DRIED DEFATTED e Wiy W 9)_
Household or FEEDSTOCK FEEDSTOCK (6.1 kWHh/ kg)
Decentralized Hexane Solvent SSF process

Drying 0il Extraction 198kg

C_22ke_D

EXTRACTED OIL

ESTERIFICATION

(37.8 MJ/kg)

(10.50 KWh/kg)
BIODIESEL

I——————.

ANAEROBIC
DIGESTION

(13.9 kWh/kg)

T

11v1S3910




What are the main products
that can be produced from
petroleum and lignocellulosic
biomass?



Raw Commodity Secondary commodi
malerials chemicals -;hemlulrg el Intermediates Finished Products and Consumer Goods
TEXTILES
. iR —
S, hilthe | % styrene - * Palystyrene « fibers . :::;l“nlmmhm
Benzene — [——— a » fabrics = drapes
Cyclohe: —* Adipic Acid * Mylon 6,6 * Fabric coati .
@ S— * Palyurcthanes I * ie, Gortex e
@
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* Solvents
Xylene [—* p-Nylene — s Torephthalic | . B?S:lr\:nol A mNSPOKTATlON
P & & * Pharmaceuticals * tires * carseats
| * anti-fresze * belts and hoses
= = * molded plastics = wiper fluid
Toluens & * Polyester fibers, filis _ + gasoline additives - bumpers
@ I - - #| * Toluene diisocyanate ]
@ Iso-butylene (] * Foam p .
Butanes * | . MTBE 1 HOUSING
@ T * pai * coments
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" — "o ﬂ]'l.l?'l'l!l‘ * Eapos a ‘
@ . Fﬁ';:'fﬁi’f"’ pfyml . Equc‘le pats, tifes * golf equipment
@ Acrylonitrile & * camera and film * camping gear
Chilorine 1 » Acrylic Fibors
i ) * ABS and SA plastics
Ethylene & | Vinyl * Adiponitrile e
Dichlonde ™ Chloride + Acrylamide
e — [T
\ . - ide ] COMMUNICATIONS
o st [ + molded pastics * pens, pencils
: 'mm:tjﬁcﬁacplmmruin@ * :l“h
: . = = apic Tkt = dyes
g ML T Soomibedyderarine, L + liquid erystal disp » paper products
| MTBE + Oxygenated gasoline additive —————= |
=] I -
. HEALTH AND HYGIENE
"l . Acetic Acid mel acetale | _ : 11:‘3]1'"':::1'}'% :'Izud;i‘:E plastl: eyeplasses * suntan lotion
— * Polyvinyl butyral dcbms:rlr . mri:i_n_!uhnt i
* phannaceuticals * apinin

@

[ Ammonia i.. Nikric Acid |

* Ammonium nitrate
* Adipic acid
* Fertilizers, explosives

T

—_—

% thphm fertilizer
sulfate fertilizer
= R.cl_um.x, leaching

|

Petroleum product line
K Natural gas product line

E SO, productline

Cataly tic Process

Figure 2 — An Example of a Flow-Chart for Products from Petroleum-based Feedstocks

10

An Example
of a Flow-
Chart for
Products from
Petroleum-
based
Feedstocks
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Biomass
Feedstocks

Starch

Intermediate
Platforms

Hemicellulose

Cellulose

oill]”

Protein |-

Lignin | _.

Sugars
Glucose
Fructose
Aylose
Arabinose
Lactose
Sucrose
Starch

C3

C4

Building

Secondary

EBlocks Chemicals
—— R O ekt
:f-;.':l R L e
i -

L L e e e g

.

-— f

i BL S sl v e

Intermediates

T v

|

Products/Uses

Industrial

Comosion inhiibiors, dust conirod,
noiler water irezimeant, gas
purification, emission abatement,
specialty luonicants, hoses, seals

Transportation

Fusis, oygenates, antHreeze, wiger
Nulzs mokied plashcs, car sats, Dells
noses, DUMPErs, COmMoson InnibRors

Textiles

Campets, Flbers, fabrics, fabric
coatngs, foam cushions, upholstery,
drapes, Iyora, panden

Safe Food Supply
Food packaging, presenatives,

fertilizers, pesticides, beverage
ootties, appllances, beverage can

coatings, viamins

Envirocnmemnt
Water chemizals, fiocculants,
chelators, cleaners and detergents

Communication

Mokled plastics, computer casings,
aptical iber coatings, lquid crystal
displays, pens, pencls, Inks, dyes,
paper products

Housing

Paints, resins, siding, Insulaton,
sements, , Vamishes, flame
retardents, aghieslves, carpetng

Recreation

Footgear, proteciive equipment,
camera and fiim, bloycle parts & tirss,
wat sults, tapes-COYs-0WD's, goif
aquipment, camping gear, boats

Health and Hygiene

Plastic eyeglassss, cosmetics,
detergents, phamaceuticals, suntan
lotion, medica-denial products,
disinfectants, aspiin

Analogous Model of a Bio-based Product Flow-chart for Biomass Feedstocks
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Biorefinery: the alternative concept to petroleum-based processes

and products

S Feedstock

Figedsuck Markets Biorefinery:
Fuels & Energy IS the
e alternative
: concept to
Chemicals & tOday’S fuel-
Polymers based
refineries
which produces
fuels,

iorefinery way :
many raw materials chemica |S;

energy etc.
Source: GREEN CHEMISTRY: PROESA ® Technology to convert Biomass into Bio-based ChWSH_?uB? SPﬁ%ﬂég)ilﬁ)

Petrochemical way




Food waste biorefineries for added-value bio-based products

v v

} I 7 ] 1

Extraction/ | Incineration Hydrolysis = Anaerobic digestiod Extraction/Processing

Processing v v
l Fly Ash | | Fermentation
| ] \,

» Lipids > Hydrogels | » Enzymes » Heat » Collagen
» Hemicellulose » Bioethanol/Butanol | = » Electrici » Chitosan
» Bioactive » Biohydrogen | » Protein hydrolysate
» Pectin Bioplastic » Bio-fertilizer | » Bioactive peptides
7 | emi (PHA/PHB) ~ Cosmocetticals
» Nanoparticles » Therapeutic
» Bio-diesel compounds
» Activated » Bio-fertilizer /Soil

carbon condisonar 45
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Yet barriers exist...

Challenges for
Scaling up
technologies
(SMEs)

Costs for up-scaled and
demonstration facilities
Regulatory/licensing costs

e Access and
competitiveness to funding

for transnational research

Enhanced Skills Social acceptance

* Technical * Little demand for bio-based
: products
treprenedrial
* Low level of
* Business awareness/information

about benefits of using bio-

* Interdisciplinary training based products

Investments

Low return over long
timescales
Not Understanding bio-
based sector
Emerging, innovative
technologies are seen as

highly risky
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‘Good practice’
examples of
Implementing
CIRCULAR ECONOMY
on waste management



/e /f(fz The ‘ISWM TINOS’ LIFE+ project

I ISWM - TINOS
“"’E/
. LIFE'10 ENVIGR/000610

SCOPE: 'ISWM-TINOS'’ project aimed to promote
and demonstrate an Integrated Solid Waste
Management (ISWM) system to a selected remote
area of the Municipality of Tinos for the sustainable
manaaement of MSW in line with the Waste Framework

" LIFE+ ‘ISWM
(4 % Tinos TINOS'’ pilot project
" : * Island in remote
: Target communities of Tinos
: population: Municipalitv:
3@?‘,:- 400 unicipality
‘. «¢: 7, inhabitants :
O 0 Separate collection
J ' o of dry recyclables &
Lo A biowaste in
- 5 different
Website: www.iswm-tinos.uest.gr streams and
composting at



http://www.iswm-tinos.uest.gr/

-~ ISWM scheme for

$
g 0

5 WJ Packaging Waste

wY Indoor Oiitdoor

Packagin
g Waste
£ 5 Glass
Plastic & Wheelie
Metal bins-240L

Collection &
Temporary Transportatio
storage n |

(3 containers)




faqy  ISWM scheme for BioWaste

ISWM - TINOS
Ny

Indoor

BIOWAS
TE

Wheelie
L bin-120L -

Community Collection &
Composting Transportation
- (prototype-unit) ’




o~ Decentralised composting of BioWaste
i

4
i

ISWM - TINOS

-~ Compact prototype biowaste
composting unit

v The capacity ranges between 70 to 200 tn
yrt (residence time 15 to 60d)

v Automated hydration, aeration and
deodorization systems

v’ Biofilter for the treatment of emitted
| , v" Collection and recirculation of leach
A TR '_ ¥ No mechanical agitation is needed




iy
W Overview of the ISWM scheme

ISWM - TINOS
=

Compostin | & Ormos
,_ g Unit W% % Panormo
(Biowaste) [Pt

. 1 Communit
< R

Waste
Transfer Site
(Recyclables)




The ‘PAVEtheWAyYSTE’
e project

'A_ : DEmo strating resource
efficiency through
innovative, integrated
waste recycling schemes for

LIFE 14
RN hewayste.eu

NOUSSA ren " LIFE ‘PAVEtheWAyYSTE’ project
Naxos in Small Cyclades Islands of
NAXOS Naxos Municipality (& Ancient
Small Olympia):
GKOUFGN'SS' Cyclades oDonousa
|TS|a“tdS 0Schinoussa
arge :
IRAKLIA bopulation: g:gak]lcela_ |
875 inhabitants ouronissli
SCHINOUSSA W |n iIand | 0 (& Ancient Olympia)
KEROS __| b -
- Fine source separation in 15
GREECE different streams and pre-
T treatment of recyclables at
neighbourhood level



http://www.pavethewayste.eu/
http://www.pavethewayste.eu/

The ‘PAVEtheWAyYSTE’ LIFE

PAVE i
roject

)i

OVERALL SCOPE:

“ This project aims to facilitate the
. implementation of the Waste Framework
Directive in remote areas, by enabling local and
regional authorities to improve their municipal
waste recycling performa e o dave the

S %
way to high resource effic &0
N F
i 2= &.‘E?:') z
Shpms B

Pe
% QJ‘ e YA
i !




‘PAVEtheWAyYSTE’ MSW management
scheme (1)

1. Source separation in 5 main streams

MSW production MSW source separation Drop off site

Green Kiosk
(20’ container)




"FAVETNEeVWAYoS I E NMoVV management

scheme (2)

2. Further separation in sub stredsintedrager

Green Kiosk 1 employee
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The ‘PAVEtheWAyYSTE’ recycling system

1. Reception area of 5 pre-sorted waste streams (plastic, glass,
metal, paper & special waste streams)

2. Fine separation area of pre-sorted waste into subcategories
(PET, HDPE, LDPE, Aluminium, paperboard etc. ) by the

system operator ; - i

3. Processing of fine separated ateria SMPFessi ]/WW
crushing, baling) M o T EEEE =1 =~
doy ERIASIEAgea of bé{dlgg arjals. P === L. ~
space arrangement of P =TT N — S O || o S

20m:3 container,
(6.06mM X 2.59m x 2.44m)
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The ‘PAVEtheWAYSTE’ recycling system (photos)
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‘PAVEtheWAYSTE’ MSW management

scheme
| Printed Paper | .
Paperboard 3. Temporal storage 4. Transportation
Mixed paper to the market

v industries

——‘—'%> v Private Sector

Waste oils
WEEE Max

Batteries 1,00 x 1,20 m
Lamps




SOL-BRINE Project

“Area of implementation: Tinos Island, Greece
“Project Budget: 1,209,689.00 €

“EC Funding (LIFE+): 604.844,00 € (50% of
Total Budget)

*Duration: 39 months
“Start date: 01/10/2010
“*End date: 31/12/2013




SOL-BRINE: Partners

Municipality of Tinos Island (Project Coordinator)

National Technical University of Athens (NTUA)
% § School of Chemical Engineering
*" Unit of Environmental Science and Technology (UEST)

Jd
O"%ﬁ""‘"{m W, Culligan Hellas S.A.



http://www.uest.gr/

SOL-BRINE: Main aim

“The main objective of this project was
the development of an innovative, energy
autonomous system for the treatment of brine from
seawater desalination plants ”



SOL-BRINE: Concept

Solar Energy

!
I End-Products

Feed stream v - N
f

L . J SOL-BRINE  ————{Water

System »| Solid salt

i N J
!

Zero Waste




Methodology

Operation&
Optimization



Innovative aspects of the project

*«* Total brine elimination. The system has been designhed in
line with the Zero Liquid Discharge principle

< Water Recovery (>90%)

<+ Production of useful end-products. Through the
operation of the prototype system the following two
products are produced: (a) distilled water of high quality and
(b) dry salt. These products have potential market
opportunities.



Innovative aspects of the project

/

“ Energy autonomous operation. Solar thermal collectors
are used for delivering hot water (10 KW,, at approximately

70°C) and a photovoltaic generator (10 kW) for electricity.

All energy requirements are covered exclusively through the
use of solar energy

L)

* Use of state-of the art technology: the evaporation of
water is realized through custom designed vacuum
evaporation technology (evaporator and crystallizer) and
solar dryer

L)



Feed water tank L Solar thermal collectors

. MED Evaporator i Photovaoltaic generator
. Crystallizer

Dryer
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Evaporator unit

I& digure: View of the evaporator
(installed on site)

22 i



Crystallizer unit

-

Figure: View of the crystallizer (installed on
site)



Dryer unit

7 B Figure: View of the
: dryer (installed on
site)
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Project awards

Director General for the
Environment,
Mr. Daniel Calleja Crespo

BEST LIFE ENVIRONMENT
PROJECT 2015

European
Maritime
Day

e

EUROPEAN MARITIME
DAY 2015:

15T
BLUE GROWTH AWARD

3 E

% |soL-BRIN
E | LIFe09 ENV/GR/
>

[

OUTOF 113
LIFE
PROJECTS

GREEN AWARD"'

Celebrating 25 years of the LIFE Progre

Environment
category winner

30 May 2017

A ‘*ﬁa L YEaIS of EU supporting Nature,

Environment and Climate Action through  LIFE



SYNERGIES

2010 2012 2015 (May)
SOL-BRINE Demonstration Green
project of concept at Desalination
(€1.2M) pilot scale project (€71K)

R

TRL=5

2016 (May)

SOL-BRINE is
awarded BEST
LIFE 2015 project

2015 (July)

Seed Funding —
1** (Private)
Investor (€15K)

o (Yesoe
S

b HORIZON 2020

2017 (February) 2017 (May)

BRINE-MINING
project (€82K)

ZERO BRINE
project (€10M)



Indicative Tips & Suggestions

* Brainstorming for many months - deal with actual problems (emphasis on
the priority topics of calls) - think of effective & feasible solutions

* Innovation

* Close to market

* Work on the comments of the reviewers

* Strong (not big) Partnership -beneficiaries from other MS

* Financial Part: Be as specific as possible, use actual rates, time

* Collaboration with a large number of reliable beneficiaries - the role of
conferences -networking - info days

* The role of local authorities & the private sector
* The role of mass media

* Keep your projects alive - next steps - emphasis on after-life, feasibility
study



THANK YOU FOR YOUR
o ATTENTION ..

D R Unit of Environmental Science & Technology
22 @l B School of Chemical Engineering

National Technical University of Athens

konmoust@central.ntua.gr, www.uest.gr
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