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ECLAT Project objectives

Realizeand validate the principles of
the circular economy approachto the
manufacturing of endless ceramic
slabsfor tiles, kitchen tops, bathroom
countertops.
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Closethe manufacturingcycle,which starts from
the incoming atomized powders, up to the
recycling of end of life products claimed by
deconstructionoperations.
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= APPLICATIONS
Ceramidiles
et gl Commercial
metal stone ?? ; texture
— Living
VERSUS
Outdoor
L Bathroom
e polymericresin+ stone

Custom made



http://www.fondovalle.it/it/gres/effetti/metallo/
http://www.fondovalle.it/it/gres/effetti/pietra/
http://www.fondovalle.it/it/gres/effetti/cemento/
http://www.fondovalle.it/it/gres/effetti/legno/
http://www.fondovalle.it/it/gres/effetti/texture/

L'fe FONDOVALLE
: U NIMORE
E C LAT LIFE15 ENV/IT/369 ‘ y £ Vo

EnvironmentalProblems
EngineeredStone "

Recycling

Intrinsic  problems related to
environmentalissues like recycling(it

. R is a hybrid material, difficult to
e separateinto componentsand hence
recycled)

The polyester resins are not completely
UV stable and this can causediscoloration
of the stone, and breakdown of the resin
binder; the material is also damaged by UV exposure
direct applicationof heat, a situation often

happeningin kitchens
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Waste producedbythe Italian district:

Energy
(fuel / electrical)

Waste from Waste from Waste
manufacture pollution water
control plants

Emissions: magnifyingt a local levethe

environmentalproblems

1D77Q65 tons of waste per year to manufacture 729000 tons of ceramicproducts,

with an hazardouswvaste generationof more than 12(Z00tons/year

EMAS Case StudiedTilesindustry districtof Modena and Reggio Emilidtaly
EPD Italian Ceramic Tile€CO EPD Ref. No. E@D00444
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State of theart

Raw materials
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lapping

Boxes ready
for use
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ECLAT Approach

A Life CycleAssessment
A Life CycleCosting
A Social LifeQycle Assessment

VALIDATION

B

A DOE
A Definition of the best practice

for useand end of life
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ACTION ON RAW
MATERIALS

INNOVATED
SOLUTIONS
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Designof an & S Ocdraposition
of ceramic body, able to
withstand green machining
after belt pressing and
recyclableup to 40% weight in
its own composition

. ACTION ON

PROCESSES

A Designvariable beltpressingsystem.

A Design preliminary green decoration
system by dryor semidry ink jet
printing.

A Designof green machining equipmen
andtools.

A Packaging on demand
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ECLAT PROCESS
Iargeceramlc slabs manufacturing

Cutting tools
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Belt pressing
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Diry cutting
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Dry decoration
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[ Dry polishing and
lapping
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Drying
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Firing

Warehouse
Shipment
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Traditional composition
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V What we need to make ceramic tiles?

1. Clay (ca. 30-40 wt% to give plasticity )
(Ca,Mg, Al, Na);Si,O5(OH), (Ca,Mg, Al, Na);Si,0,,(0OH),
2. Feldspar (ca. 30-40 wt% fluxing agent)
(K,Na,Ca) AlSi;O4
3. Quartz sand ( ca. 20 wt% inert material, dimension stability)
Sio,
4. Talc (ca.10 wt%)
Mg5Si,0,0(OH),

V Which is the chemical composition of each raw materials used in
ceramic tiles?

Sio2 Al203 K20 Na20 TiOo2 Fe203 CaO MgO
CLAY 48/50 35/38 0.3/0.7 0.3/0.6 0.1/0.3 0.2/0.4 0.2/0.4 0.2/0.3
0.2/0.4 0.2/0.4 0.1/0.3 0.2/0.5

FELDSPAR 69/71 18/20 1/1.5 cab

QUARTZ 97/98 0.5/1 / 0.1-0.3 / 0.2/0.4 0.1/0.2 0.1/0.2
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Ceramic body composition

V WASTE MATERIALS CHARACTERIZATION

> X-Ray fluorescence (XRF)

\ X-Ray powder diffraction (XRD)
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Hot stage microscope (HSM)

> Particle size distribution by Laser granulometer

> Scanning electron microscope (SEM)
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Ceramic body composition
DoE to optimize ceramic body raw material composition in order to achieve controlled thermal

properties and firing temperature, as determined by thermal analysis, as well as green machining
capabilities

V DESIGN OF EXPERIMENTS (DOE)

This branch of applied statistics deals with planning, conducting, analyzing and
Interpreting controlled tests to evaluate the factors that control the value of a parameter
or group of parameters.

A strategically planned and
executed experiment which C What are the key factors in a process?

provide information about

At what settings would the process deliver
acceptable performance?

through the creation of a What are the key, main and interaction

. effects in the process?
mathematical model

= + + + + . b ——
eX.y =D+ X b1+ X%, b, e OX” What setting would bring about less variation in
bn + X1,2 b112 + X1’3 b113 + e U' the Output?
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V CONCLUSIONS
V The selected waste materials can be used in a ceramic body composition.
Three/four optimized compositions have been obtained:
1. CULLET GLASS as fluxing agent (75wt%) + spray dry powder
2. CULLET and LABORATORY GLASSES and CERAMIC WASTE POWDER FROM
DRY-SQUARING (40wt%) + clay
3. CULLET GLASS AND CERAMIC WASTE POWDER FROM DRY SQUARING
(40wt%)+ clay
4. CULLET GLASS and COPPER SLAG 50wt% + spray dry powder
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Life CycleSustainabilityAssessment

Methodological approachfor the assessmenbf all environmental, economicand
social impacts and benefits in decision making processesfor improving the

sustainabilityof a processor product throughoutits entire life cycle
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«Towardsa Life CycleSustainabilityApproach» UNEPSETAQ011

Towanns a LFE CyoLs
SusTANAILTY ASSESSMENT

Makiog sefarvwnd Chaxes
oy prehs s

LCSA =E-LCA + LCC + S-LCA

W. Klopffer (2008);Finckbeineset al (2010)

ENVIRONMENTAL DIMENSION: Life Cycle Assessment (LCA)

ECONOMIC DIMENSION : Life Cycle Costing (LCC)
SOCIAL DIMENSION: Social Life Cycle Assessment (S-LCA)



