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Eco-Ceramic Tiles

CaseStudy4 hasbeenpossiblethanksto the industrial symbiosisamongdifferent industries,in the field of Natural
Stones,MetallurgicandCeramicsectors.

Case Study 4: 
Eco Wall and Eco Porcelain Tiles
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Eco-Ceramic Tiles

ECO-PORCELAINTILES:
Tough ceramic tile of porcelain stoneware
basedmaterial for outdoor use in high traffic
sites, sidewalksand other urban destinations
with partial replacementof VRMby SRMfrom
SaltSlagOxidesbasedmaterials.

Target: 
Eco-Wall and Eco-Porcelain tiles 

ECO-POROUSWALLTILES:
Light ceramictile of porousbasedmaterial for
indoor use in walls or ceilings with partial
replacementin the compositionof Virgin Raw
Materials by SecondaryRaw Materials from
NaturalStoneresidue.

It hasbeendevelopeda newtype of tiles includinga relevantamountof SecondaryRawMaterialsasa componentof
the ceramicbodyof tiles,whichhavebeenconceivedandmanufacturedaccordingto ECO-designcriteria.
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Eco-Ceramic Tiles

MANUFACTURING 
PROCESS 
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Ceramic Tile Classification under standard EN 14411 

ECO-PORCELAINTILES ECO-WALLTILES



Eco-Ceramic Tiles

Product features 
required

Manufacturing 
Process 

Characteristics

Ceramic paste 
requirements

Raw materials 
characteristics

Raw materials 
selection

Formulation 
of each 

composition

Laboratory  
experiments

& prototyping

Pre-industrial
trial 0,5-1 Ton

(20-50 m2)

Production
20-40 Ton
(200 m2)OK

NO

Analysis of results

METHODOLOGYapplied for the development of the ECO-TILES

1

2 3 4

Definition of technical requirements1

Eco-design of new products formulation2

Prototyping and pre-industrial validation3

Pilot production for demonstration4



Eco-Ceramic Tiles

ECO-DESIGN of new products2

Characterization studies and lab prototyping on ceramic tile products 
(ECO-WALL TILE  and an ECO-PORCELAIN TILE) 
have been conducted by ICV & KERABEN. 

The Virgin Raw Materials substitution achieved was: 

ECO-PORCELAIN TILESECO-WALL TILES

10,0% 12,5%Subsitutionof VRM by SRM:

+ Recyclingin own process: 32,5% 39,4%

MATERIAL SUBSTITUTION in:

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



Eco-Ceramic Tiles

ECO-DESIGN of new products2

Difficulties:

ECO-WALL TILES
Á High humidity content of SRM (>22%)  Ą New Drying Stage
Á Presence of coarse particles (Ҕпл˃m) Ą New Sieving Stage
Á Modification of the paste colour Ą Control

ECO-PORCELAIN TILES
Á Modification of the paste colour ĄControl
Á Presence of metallic particles. ĄNew Sieving Stage
Á The amount of fluxing agents is too high ĄDifferent firing cycle



Eco-Ceramic Tiles

PREPARATION OF THE SRM
Experiment for drying 
natural stone slurries using 
Microwave technology

It has been experienced several 
technical difficulties when 
developing the new ECO-TILES 
caused by issues like an excess of 
humidity in the natural stone 
slurries (>22%). An experiment for 
drying the marble slurries was 
conducted using Microwave 
technology.
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Eco-Ceramic Tiles

Video3



Eco-Ceramic Tiles

Curves of Humidity evaporation and energy used for drying the marble slurries

The results obtained can be 
summarized as follows:

Humidity wet basis: 20.32 ± 0.07 %       
Humidity dry 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 

Figure shows the temperature cycle 
recorded by the optical pyrometer, 
humidity and evaporation of water in 
the material and the energy 
consumption during a drying cycle in 
which the equipment is working 
continuously irradiating with 4 
magnetrons of 750 W. 
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PressingMilling and
Spray Drying

Drying Glazing &
decoration

ECO Porcelain& Wall Tiles

Raw
Materials

Glaze
Preparation

Secondary
Raw

Materials

Firing

Eco-Ceramic Tiles

Raw
Materials

ECO-WALL TILES and the ECO PORCELAIN TILES should have an acceptable behaviour
during the production process at industrial scale. Several adjustments have being done 
because of this.

Prototyping and pre-industrial validation3



Eco-Ceramic Tiles

Semi-industrial trial for the pilot production of the new compositions3



Eco-Ceramic Tiles

Production of 100 pieces of Eco-Wall Tiles
with a size of 25x50 cm

Production of 60 pieces of Eco-Porcelain Tiles
with a size of 50x50 cm

Semi-industrial trial for the pilot production of the new compositions3



Eco-Ceramic Tiles

Semi-industrial trial for the pilot production of the new compositions3


