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1. Programme  
1.1. Programme in English 
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1.2. Programme in Italian 
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2. Presentation 

The presentation of the final conference was unique. The representatives of the various partners 
(Minerali Industriali, SETEC, GEMICA and LCE)  presented the project with the results, alternating 
in the display of their expertise and showing the data obtained to the guests.  
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SETEC PILOT PLANT

Ball clay dissolving first phase
preparation

Kaolin + other raw materials dissolving
second phase preparation

After 2-3 
days

After 1 day
or in the same day

Casting

Demoulding and hardening
After 1 day

Drying

Finishing + inspection

Glazing

After 1 day

After 1 day

Firing

After 1 day
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Starting from the excellent results obtained with Sanitser 7, which has determined
the optimal content of recycled glass, we continued the research with the aim of
improving the formulation, further increasing the content of recycled products.

Sanitser 13, whose composition is shown in pictures above and which has a
content of recycled products > 40%, appears to be the best among all of the
compositions tested. Therefore, it was selected as the formulation to be used for
the pre-industrial tests to be held at SETEC pilot and then on industrial scale.

The new formulation contains low quantity of quartz!
This is a very important achievement in the aim of reducing the risk 
connected to the use of substances containing free crystalline silica

SANITSER 7  (%)

Kaolins

Ball Clay

Feldspars

Pegmatite

Quartzs

Ceramic
recycled blend
fluxes

SANITSER 13 (%)
Kaolins

Ball Clay

Feldspars

Pegmatite

Quartzs

Ceramic recycled
blend

fluxes

Traditional VC (%)
Kaolins

Ball Clay

Feldspars

Pegmatite

Quartzs

Ceramic
recycled blend

fluxes
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Temperature (°C) Shrinkage % Water absorption %

1150 12.56 0.196

1160 12.68 0.110

1170 12.96 0.05

The SANITSER 13 shows an optimal temperature of firing lower than the 
other bodies, of about 1150-1170°C. The water absorption and total 

shrinkage values, obtained in the body,  show a vitrification plateau in 20-30 
degrees.
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Table. Characteristic data obtained from Sanitser slip compared with 
industrial vitreous china slip.

(Each value is the mean of five determinations).

Technical parameters
Industrial slip fired at 

1250°C
RSD% ≤ 5.0

Sanitser 13 slip fired 
at 1165°C

RSD% ≤ 5.0
Density (g/cm3) 1.800 -1820 1830

Moisture (%) 32-35 34.3
Viscosity (°G) 280-305 240-260

Sodium silicate deflocculant (%) 0.17 /
Sodium carbonate deflocculant 

(%)
0.07 0.02

Polyacrylate deflocculant (%) / 0.02
Thixotropy (after 1 minute) (°G) 25-35 10-20

Deformation (mm) 40-43 43
Thickness after 1 h (mm) 6.5-7.0 6.6

Modulus of rupture (MOR) 
(kg/cm2)

24-25 25.3

Resistance to bending after firing 
(MPa)

(UNI 4543 required a value > 
39.50 MPa)

49.5 55.7

Linear fired Shrinkage (%) 12-13 12.6
Water absorption (%)

(EN 997 and UNI 4543 required a 
value < 0.5%)

< 0.5 0.1-0.2
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Micron % Fraction 
passing

for SANITSER 
13

% Passing 
Fraction for 
VC Standard

5 35.82 41.39

10 60.43 62.83

25 90.43 89.88

30 93.97 93.89

45 98.60 99.12

63 99.91 99.99

Percentage
of particles

Average
diameter
(micron)

SANITSER 13

Average
diameter
(micron)

VC Standard

D50 7.54 6.61

D90 24.55 25.14

Vitreous China body: SANITSER 13 granulometric distribution
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Temperature range (°C)

Dilatometric 
coefficient α  
in Vitreous 

china standard 
(1/K) 

Dilatometric 
coefficient α in 
SANITSER  13 

body (1/K)

Dilatometric 
coefficient α in 
SANITSER  PSI-

113 (1/K)

50-200 65.6 x10-7 67.8 x10-7 70.1 x10-7

50-300 64.5 x10-7 68.9 x10-7 70.0 x10-7

50-400 65.5 x10-7 69.8 x10-7 69.9 x10-7

50-500 66.7 x10-7 70.7 x10-7 69.6 x10-7

50-650 71.2 x10-7 74.1 x10-7 70.6 x10-7

300-500 69.5 x10-7 72.9 x10-7 69.2 x10-7

500-650 84.6 x10-7 84.3 x10-7 73.3 x10-7

Table. Comparison of dilatometric coefficients obtained from Sanitser 13 slip 
compared with industrial standard vitreous china slip.

 



 

23 
 

www.sanitser.eu 

www.sanitser.eu

The challenging research to find a new glaze that can be used with 
the new slip formulation and processed with the new firing cycle 
ended with the glaze PSI 113, whose composition is shown in the 
table below and which has a content of recycled products >15%.

PSI-109B

Feldspars

Calcium carbonate

Dolomite

Opacifiers

Kaolin

Quartz

Recycled material

PSI-111-matt

Feldspars

Calcium carbonate

Dolomite

Opacifiers

Kaolin

Quartz

Recycled material

Feldspars

Calcium carbonate

Dolomite

Opacifiers

Kaolin

Quartz

Recycled material

Glaze PSI-109B was utilized in 
the pilot plant phase. Glazes 

PSI-113 and PSI-111 (matt 
white) were used in the  

preindustrial and industrial 
phases; they were also 

prepared in different colors. A 
special anti-bacterial product 

was added.

PSI-113                               Traditional glaze
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Industrial test:
Production of at least 1760 pieces in 8 different shapes

Companies involved in the tests:

KERASAN SRL
SCARABEO CERAMICHE SRL

ALICE CERAMICA SRL
CERAMICA AMERINA SRL
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Environmental benefits of SANITSER 
process respect to traditional technology 
are quantified through a Life Cycle 
Assessment (LCA), a scientific and 
internationally recognized methodology.

Reference standards:

ISO 14040:2006 Life cycle assessment -
Principles and framework

PCR 2012:01 V 2.01, “Construction 
products and construction services”

System boundaries:
From cradle to industry gate

Traditional production process
VS

SANITSER innovative process – Industrial stage

Comparison:
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Reduction of raw materials
transportation distances:

- 45 %

Recycled content of 
SANITSER product 41 %

Reduction of CO2eq emission
from firing:

- 18 %

59%

33%

9%

Primary material

Pre-consumer secondary material

Post-consumer secondary material
Pre-consumer material:
Material diverted from the waste stream during a manufacturing 
process, excluded reutilization.

Post-consumer material:
Material generated by households or by facilities in their role as end-
users of the product which can no longer be used for its intended 
purpose.

ISO 14021:2016
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During the project a web based tool was designed and developed to:

• Collect quantitative data according to the Life Cycle Assessment (LCA) 
approach

• Calculate the main environmental indicators for evaluating the performance 
of the processes involved at different production level

Web based tool

Link: www.sanitser-tool.eu
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Social aspects related to the new SANITSER process are assessed throughout
the Social Life Cycle Assessment (SLCA),

a quali-quantitative recognized approach along the whole life cycle

Silicosis is a form of occupational lung disease occurring after inhalation of 
crystalline silica dust, potentially present in all production processes 
involving materials containing silica.

All over the traditional sanitary ware production process, risk of Silicosis 
can be find in stages involving quartz or semi-finished products containing 
it (e.g. slip), since quartz is mainly composed by Silica in its crystalline form.

Decrease of risk from silica exposure

Reference standards:
Guidelines for Social Life Cycle Assessment of 
Products (UNEP/SETAC, 2009)

Handbook for Product Social Impact Assessment 
(Roundtable for Product Social Metrics 2014) 

 



 

33 
 

www.sanitser.eu 

ECONOMIC ACHIEVEMENTS

www.sanitser.eu

Costs over the life cycle of SANITSER process compared to the traditional 
technology are evaluated using the Life Cycle Costing (LCC).

(reference standards: ISO 15685-6:2008).

Total operational and maintenance cost reduction: 5 – 10 %

Raw materials used for body composition 

Energy saved during the firing process

Reduction is mainly due to:
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TAVOLA ROTONDA 

10 MARZO 2017
h 15.00

• Prospettive future di applicazione ed estensione
dello studio anche al fire clay

• EPD – Dichiarazione ambientale di prodotto

• Problematiche del distretto di Civita Castellana e
opportunità legate alla ricerca

• Tool per il calcolo della LCA (se LCE lo ritiene,
potremmo eventualmente fare una dimostrazione
delle funzionalità del tool che hanno sviluppato)
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3. List of participants 



 

37 
 

www.sanitser.eu 

 



 

38 
 

www.sanitser.eu 

 

 



 

39 
 

www.sanitser.eu 

 

 



 

40 
 

www.sanitser.eu 

 



 

41 
 

www.sanitser.eu 

4. Posters   

Were printed for the final conference of the SANITSER project five explanatory posters and 

exhibited in the SETEC pilot plant. 
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5. Pictures 
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Seminar photos 
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Coffee break zone in pilot plant  

 

 

 

 

 

 

 

 

 

 

 



 

50 
 

www.sanitser.eu 

 

 

Posters disposition in pilot plant 
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Visit pilot plant 
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Laboratory SETEC visit 
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Round table future prospective 
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6. Press articles 
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