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Case Study 4

Eco Wall and Eco Porcelain Tiles

CaseStudy4 hasbeenpossiblethanksto the industrial symbiosisamongdifferent industries,in the field of Natural
Stones Metallurgicand Ceramicsectors

SECONDARY RAW MATERIALS

BEFESA  KERABEN LEVANTINA

SALTS SLAG CERAMIC NATURAL
VALORIZATION WASTE STONE
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INNOVATIVE
CERAMIC TILES

KERABEN

INNOVATIVE MATERIALS AND CONSTRUCTION PRODUCTS:
WITH IMPROVED CHARACTERISTICS AND REDUCED CARBON FOOTPRINT
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Target:
EcoWalland EccePorcelairtiles

KERABEN GRUPO

@
K n METROPOL [CASAINFINITA

It hasbeendevelopeda newtype of tiles includinga relevantamountof SecondarfRawMaterialsasa componentof
the ceramicbody of tiles, whichhavebeenconceivedand manufacturedaccordingo ECGdesigncriteria.

ECOGPORCELAINLES

Tough ceramic tile of porcelain stoneware
based material for outdoor use in high traffic
sites, sidewalksand other urban destinations
with partial replacementof VRMby SRMfrom
SaltSlagOxideshasedmaterials

ECGPOROUSVALLTILES

Light ceramictile of porous basedmaterial for
indoor use in walls or ceilings with partial
replacementin the compositionof Virgin Raw
Materials by SecondaryRaw Materials from
NaturalStoneresidue
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Ceramic Tile Classification under standardlB#i11
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METHODOLOGplied for thedevelopment of the EGDILES

Manufacturi
Product feature ag‘:()?e:;'ng
required Characteristics

Ceramic paste Raw materials
requirements characteristics

Definition of technical requirements

Ecadesign of new products formulation

Prototyping and preindustrial validation

Pilot production for demonstration

. Laboratory
Raw materials

—< selection experiments
l & prototyplng
|
| v

) . ) .
| Formulation Preindustrial Production
of each Analysis of resul trial 0,51 Ton 2040 Ton

I composition OK (2050 m2) (200 m2)
| |
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KERABEN GRUPO

@ ECGDESIGN of new products & -

METROPOL CASAINFINITA

(ECOWALL TILENd an ECEORCELAIN TILE)

Characterization studies and lab prototypiog ceramic tile products ®
havebeen conducted by IC¥ KERABEN 'ﬂ

TheVirgin Raw Materials substitution achieved was:

MATERIAL SUBSTITUTION in: ECOPORCELAIN TILESECOWALL TILES
Subsitutionof VRMby SRM: 10,0% 12,5%

+ Recyclingn own process 32,5% 39,4%

Total substitution of VRM: 42 5% 51,9%
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KERABEN GRUPO

@ ECGDESIGN of new products ) -
K n METROPOL
Difficulties: . °
ECOWALL TILES
A Highhumidity content of SRM (>22%) A New Drying Stage _
A Presence of coarse particlds 1 my A New Sieving Stage ri-bacogliin ik |
A Modification of the pasteolour A Control
" MSCERZ_QUA-2 3 _ ] S50 P s .
%Humldlt:\uss-zz% [ N* '.."‘ |

Al

ECGPORCELAIN TILES
A Modification of the pasteolour A Control
A Presencef metallic particles A New Sieving Stage

A Theamount of fluxing agents is tdigh A Different firing cycle
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Rugosity = 2.06
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13/

PREPARATION OF T$HM
Experiment for drying
natural stone slurries using
Microwave technology

It has been experienced several
technical difficulties when
developing the new EGUOLES
caused by issues like an excess of
humidity in thenatural stone
slurries (>22).Anexperimentfor
dryingthe marble slurries was
conducted usingvlicrowave
technology.
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9 Video

KERABEN GRUPO
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Keralyen METROPOL SASAINFINITA

Drying experiment
using Microwave technology
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9 Curves of Humidityevaporationand energy used for drying the marble slurries
marble slurry drying
Figureshowsthe temperature cycle 3 3 100
recorded by the optical pyrometer, 30 ] 9%
humidity and evaporation of water in . ] 80
the material and the energy . T 70
20 | ) ™ . T

consumption during a drying cycle in
which the equipment is working
continuously irradiating with 4
magnetrons of 750 W.
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Humidity [% dry basis]
Evaporation [g/min]
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The results obtained can be

summarizeds follows: ; o 2 2 20 <o o
time [min]
Hum|d|ty Wet baSiS: 203Zi 007 % —+—Humidity [%] ——Evaporation Humidity [%] T ——E specific EMW specific

Humiditydry basis: 25.51+0.11%

Measured Microwave energy consumption (10% humidity): 38 kWh/ton
Electrical energy consumption (10% humidity): 46 kwh/ton

Estimated microwave energy with filled bed: ~26 kWh/ton

Total estimated energy: ~ 35 kWh/ton
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© Prototyping and preindustrial validation

ECOWALLTILESNd theECO PORCELAIN TKhsild have an acceptabbehaviour
during the production process at industrial scale. Several adjustninavisbeingdone
because of this.
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Semiindustrial trial for the pilot production of the new compositions
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g Semiindustrial trial for the pilot production of the new compositions

Production of 60 pieces of E€wrcelainTiles Production of 100 pieces of EWdall Tiles
with a size of 50x50 cm with a size of 25x50 cm
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g Semiindustrial trial for the pilot production of the new compositions




