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SANITSER
1. Programme
1.1. Programme in English

SRR
IPRODUGTION

i use of waste glass for saving energy and resources

SANITSER

The partners of the EU LIFE SANITSER
Minerali Industriali, SE.TE.C., G.E.M.I.C.A. and L.C.E.
are pleased to invite you to the

FINAL CONFERENCE

SOMm— S _ — -

with the contribution of the LIFE - M1 \ ERALN
financial instrument WOlE
of the European Community G.EMICA. * LIFE CYCLE ENGINEERING .V'

LIFE12 ENV/IT/001095 . A e 2

INDUSTRIALS

s . Final
WWWw.sanitser.eu '
Conference
- Program
h 10.30 h 12.00 The conference will be held in Italian.
Registration of participants Guided plant tour S""""m"""’f,;',wmﬁﬂ::
at SE.TE.C. Group premises
Via Enrico Fermi 6/18 - Civita Castellana (VT) h 13.00
Lunch
h11.00 at Ristorante Sabina - SS3 Flaminia km 65,5 Magliano Sabina
Welcome greetings (exit the A1 toll road at junction for Magliano Sabina)
SE.TE.C. Group
h 15.00 :
h11.15 Roundtable “Future perspectives” o <
Project presentation and results
Minerali Industriali SANITSER

with the contribution of the LIFE /“'~ MINERALS

financial instrument - (o »
T e iy NGEMICA. @ LIFE CYCLE ENGINEERNG |V‘
LIFE12 ENV/IT/001095 L Bl

INDESTRIALY
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1.2. Programme in Italian

WA SHN ARIWARE
RODUCTION

SANITSER | use of waste glass for saving energy and resources

| partners del progetto europeo SANITSER,
Minerali Industriali, SETE.C., GEM.L.C.A.e LCE.
hanno il piacere di invitarla alla

CONFERENZA FINALE DI PROGETTO

zdth theI contribution of the LIFE ~ = M1 \ E n..x L

nancial instrument -

of the European Community LEMILCA. LIFE CYCLE ENGINEERING .V‘
LIFE12 ENV/IT/001095 | 5 Y 72 Rl

i.mogramma

Conferenza
Finale

h 10.30 h 12.00
Registrazione partecipanti Visita guidata all'impianto A _K
presso SE.TE.C. Group

Via Enrico Fermi 6/18 - Civita Castellana (VT) h 13.00 SANITSER

Trasferimento e pranzo

www.sanitser.eu % “

h11.00 presso il Ristorante Sabina - SS3 Flaminia km 65,5 Magliano Sabina
Saluti (di fronte all'uscita dell'autostrada A1, casello Magliano Sabina)
SETE.C. Group

h 15.00
h11.15 Tavola rotonda “Prospettive future di applicazione”
Presentazione progetto e risultati
Minerali Industriali La conferenza si terra in italiano con traduzione simultanea in inglese

pra— B =SS o

—— MINERALR

zllth theI contribution of the LIFE & »
nancial instrument L IEE [

of the European Community G.EMILCA. LIFE CYCLE ENGINEERING .v‘
LIFE12 ENV/IT/001095 [ 3wl

INDUSTRIALR
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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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E ! Project: LIFE12 ENY/IT/001095

o SANITSER

SAMITSER SANITaryware production: use of waste glass
for Saving Energy and Resources

Technological innovation as
industrial development opportunity

Coordinating beneficiary: Minerali Industriali 5.r.l.

Associated beneficiaries: G.EM.LCA. S.r.l
Life Cycle Engineering
SETELC. S.r.l.

MINERALIL
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SANITSER

EARLIER STUDIES

2009: Minerali lndustrialiandthe Earth Science
Department of the University of Milan started a

collaborationto study the introduction of glass culletin
partial replacerment of Na-feldspar (traditional flux

agent)for sanitary-ware cerarmic production.

Problems to overcome:

*Eventual changes in rheology of the slips;
*Pyro-plasticity effects on large ceramic bodies;
*Effects of thermal gradient upon firing on large and
com plex shape bodies having 5LG;

*Glaze reformulation to match the new thermal cycles.

2012: SANITSER PROJECT

MNNNE=E Mitss Re U
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Reduction of finng
temp. of
20-100°C

sawving of natural
resources

COz emission
reduction

Recycling of
urban waste

lmprovingthe ervironmental i rnpact of the
sanitanssware production processreplacing natural
rave materials (upto 40-50% ) with glass cullet frormn
urbanwaze disposal and other recycled materials
ihthe ceramic blends formulaion.

hain Project Objectives

(NN

Reduction of Industrial
production costs

Environmental
impact improrement




www.sanitser.eu

SANITSER

Expected results:

SAVING ENERGY: 16-18%

standard finng temperatures foritreous China Sanitanasware are between
1230°C and 1250°C with firing cycles around 16-20 k.

The ZAMITSER fommulaton will make possible a finng owvde between
1150°C and 1190°C with a reducion also of the dwell fime at max
termperature. The estimated saving of thermval energy is about 16%, -18%.

- Shutthe q00 2100-2400 =336 2.16=.000 286,3 135,1

Tunnal 1000 1:00-1600 =250 c.ooo.oa0 09,3 213,49

mnns=a nitse ne U

g
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E ENERGY SAVING - ENVIRONMENTAL BENEFIT
Diecrease of firing ternperature of about 50-100°C makes possble a
e si gnificant reduction of gas emisdans form the kilns during thefiring
. process.
24 926
f;;;‘:hs] 356, 3 :::lrr:i::rrirrsulrllmm:-rkirg 169,972
201.229
EE-;EIF'E=] 509.5 komiering Toworkig 402 468

deys peryear]|

SAVED PRIMARY RESOURCES: 40-50%

Inthe formulation of bodies and glazes studied asenifi@ant part of recyded slass,
granite andwitreous chinas aaps were used inordertoredicethatotal
coreumptionof ratual muwrmaterals upto about 40P -E0R,

Theintentis akoto reduce production costs, rising industrial competitiweness

and promaoting ashift from atraditional man-labor-onented to atechnoloey-
driven manufadurine.

NNAME=EMitE2 he L
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SANITSER

RAW MATERIALS INVOLVED IN TESTING
Re-use of recycded products and production vwaste for ceramic
industry

GLASS CULLET WASTE FROM URBAN WASTE DISPOSAL:

" 100% RECYCLED POST CONSUMER
As defined in section 7.8.1.1 ¢, UNI EM 1SO 13021

SPECIAL GLASSES FOR GLAZE (tv monitor, lamp, neon, boric

-
;‘ " glass): 100% RECYCLED PRE and POST CONSUMER
As defined in section 7.8.1.1 ¢, UNI EN I1SO 13021

TANEES MItEE ne U
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e




www.sanitser.eu

SANITSER

Raw MATERIALS INVOLVED IN TESTING
Re-use of recycded products and production veaste for ceramic
industry

E‘ CERAMIC PITCHER: 100% RECYCLED PRE CONSUMER
; As defined in section 7.8.1L.1 ¢, UMI EM 150 13021

Minerali Industriali Group has fadlities to
recyclethe cemamic pitcherthmushout
Italy, Europe and Latin Ameria.

The ceramicpitcheris regularky recmrered,
F crus hed andground,to beresadalone or

inmikture, & a8 component ofthe ceramic
blends.
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Cemmic pitcher BYC —witrmous china

Benefits in using ceramic pitcher:
" The pitcheris not caompletely inert = slghtflusing acion that allows the
felds par content ofthebodyto be reduced while maintainingthes ame
degree ofwitrifiation
* High alumina content [23-2%4 by weght) = allows the
vitrificationf/deformationratio to be optime ed, ifusedto s vitab ks replace
quartzand feldspar
By usingscrap inplace of a portionofthe quartzitis possibletowarsthe
coefficient of exparsion ofthe bodyand abowe allto mitieate the negative
impact of 22 quantztramssformation, especially inthe case of rapidfiring

ML MitEE Re U
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SANITSER

RAW MATERIALS INVOLVED IN TESTING
Re-use of recyded products and production waste for ceramic
P o= industry

o F60PB: 100% RECYCLED PRE CONSUMER
t J s defined on section?.5.1L.1 ¢, UNI EM IS0 13021

Ma/k - feldspar resulting from the recovery
ahd treatment of the omarmental stone
“wastes”, obtained from the histod Gl
white granite quarnes Montorfano and
pink granite Baveno, in the north of Lake
Maggore. In 1992 (renovated in 2012) the
Mining Concessions for the exploitaton of
feldspar and assodated minerals are
4 issued by the Mining Distictof Tunn, with
mining projects aimed exclusively at the
= recovery of the landfills material.

" The result is an inhovative project that
converts samething considered a mining
waste into a raw matenal, creating a
benefit to the environtment awoiding the
opening of Ny Fnines.

MNAMEEE MitE2 e L
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instolied ond covered mogneticol
seporator

Drierwith connection
tothe improved de-dustingsystem

Connec tions within the plont
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Main actions of SANITSER project:

Definition of new formulatons for slips bearing glass
Definition of the new production processes usingthe modified firing

time-temperature ovcl esat [ower temperature;

Glaze campostion revision in the light of hewfiringti me - temperature
ovcles;

Determination of ervirontmental impact parameters (Life Cycl e
Assessment).

Definition of new formulations

Amang all theformmulations of bodies and glazes containing glass and
otherrecycled materials tested during the project, we i dentified those
rnost suitable for production and capable of ensunngthe technological
characteristics ofthe finighed ceramic pieces, when compared with

current standards required by the market.

To definethe new compositionswe alsd consideredthe content of
recycled materials

= SANITSER 13 =lip containsmore than 30% of recycledmaterials
(gl ass pitcher and granite);
P51 113 gl aze containsmore than 15% of recycled glass.
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SETEC PILOT PLANT

Ball clay dissolving first phase Kaolin + other raw materials dissolving Casting

SANITSER preparation second phase preparation

¢

After 1 day
or in the same day

After 2-3
days

Demoulding and hardening
After 1 day ;

GIaZing After 1 day

After 1 day

WWW.sanitser.eu
v Y
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¢

GEMICA PILOT PLANT

WEIGHT THE RAW MATERIAL

P

WET GRINDIN

B DUST ASPIRATION SYSTEM
.. near the balance and
up the tubolar mill

MAGNETIC SEPARATOR
FINAL PRODUCT

www.sanitser.eu
' SN
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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

SANITSER 7 (%) SANITSER 13 (%) Traditional VC (%)

M Kaolins B Kaolins H Kaolins

M Ball Clay M Ball Clay

m Ball Clay
M Feldspars
p M Feldspars ™ Feldspars
W Pegmatite )
M Pegmatite M Pegmatite
® Quartzs
W Quartzs B Quartzs
= Ceramic
recycled blend M Ceramic recycled = Ceramic
o fluxes blend recycled blend
@ fluxes = fluxes

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

WWww.sanitser.eu
ﬁ/ ./'. '
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SANITSER 13

13,5 25

134

SANITSER 1 2

12,5

124

15

11,5 §
o =
811 4 5
- [=]
£ —— Shrinkage % 12
-8 2z
< ©

10+ 052

=
9,5 -
9 i : : i 0
1140 1150 1180 1170 1180
temperature (°C)

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.
1150 12.56 0.196
1160 12.68 0.110
1170 12.96 0.05

WWww.sanitser.eu
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Table. Characteristic data obtained from Sanitser slip compared with
industrial vitreous china slip.

SANITSER (Each value is the mean of five determinations).
@ o | Density(g/fem’)  1.800-1820 250
~ Moisture(%) 32-35 e
=7 Viscosity('e) 280-305 240-260
 Sodium silicate deflocculant (%) 0.17 /
_ Polyacrylate deflocculant (%) / 0.02
~/ Thixotropy (after 1 minute) (°G) - 25-35 10-20
. Deformation(mm) 40-43 &
~ Thicknessafter 1h(mm) 6.5-7.0 6.6
:::j , - 49.5 55-7
., Linearfired Shrinkage (%) 12-13 126
. <0.5 0.1-0.2
www.sanitser.eu

L
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SANITSER

Fritsch Particle Sizer 'analysette 22'
\ Meas.No. 176 | Date 10-29-2014_| Time 18:14 [ Operalor Mutter | 1D 7645 [ Serial No. 123456
SE.TE.C. S.r.l. Civita Castellana Renzicchi/Martini
Cliente SETEC srl
Campione : VC BODY for SANITSER 13 prog LIFE
Data : 28-10-2014
Analisi ¢ via"UMIDA " alimentatore A/22Compact

veicolo H20 distill.  us-30"

Measuring Range 0.31 [um] - 300.74 fum) 290t} 35 82 41 39

Resolution 62 Channels ({7 mm /114 mm) Shimer
Absorption 00 [%) Ulvasoric 106
Measurement Duration bl 3
Modell Independant 10 60-43 62-8
Fraunhofer Calculation selected.
Values... C: __32FRITSCHWitschHIMNT_1.FPS 8 9 8 8
—g < 030um  071% < 050pm 438% < 1.00 pm| 25 . .
| 35829 < 500pm 6043% < 1000pm 7529% < 1500 m|
8466% <  2000pm 9043% <  2500pm 9397% < 3000 pm|
| 9860% <  4500um 9991% <  6300um 10000% <  75.00pm|

|10000% < 90.00ym 100.00% <  10500pm 100.00% < 12500 pm
100.00% < 150.00pm 100.00% <  200.00pm 100.00% < 25000 ym 30 93. 7 .
|»mpo|-non Values... C: \ngmzz 32\FRITSCHYritsch\10_90.FPV

000% < 64um  2000% < 282um 3000% < 444 pm|

moo% < 5asum 50.00% < 754pm  60.00% < 959um‘
70.00% < 1293pym  80.00% < 17.23um  90.00% < 2455|.|m 45 98 60 .
[100.00% < 67.42 ym - *

o a 63 99.91 99.99

S S 88s588a3838sg

e '

Ego—-nw-mm\.mm

D50 7.54 6.61
D90 24.55 25.14

Vitreous China body: SANITSER 13 granulometric distribution

WWW.sanitser.eu
7 . NG
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Table. Comparison of dilatometric coefficients obtained from Sanitser 13 slip
compared with industrial standard vitreous china slip.

SANITSER

SANITSER
>

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 x1077

70.7 x10”7

69.6 x10”7

50-650

71.2 x10”7

74.1 x107

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

dL/dt*103 Kv/min) | | dUL0 102
I Temp."C  T. Alphal(1/K)
Temp.FC  T. Alphal(1/K) 007 50.0, 200.0 : 70.1423E-07
50.0, 200.0 : 67.8064E-07 50.0, 300.0 ¢ 70.0359E-07
50.0, 300.0 : 68.8725E-07 ) 5 50.0, 400.0 : 69.9159E-07
50.0,400.0 : 69.7898E-07 ) 50.0,600.0: 69.6453E-07
50.0, 650.0 : 70.5773E-07
50.0, 500.0 : 70.6512E-07 300.0, 500.0 : 69.1571E-07
50.0, 650.0 : 74.0523E-07 g 4 500.0, 650.0 : 73.3731E-07
/ | | 008
300.0, 500.0 : 72.8746E-07 t \
" 004 .
500.0, 650.0 : 84.2558E-07~ S \ 3
PN e e s | \ Loce
/ \ i l
| joos l\]
5 \
e 2 bl
002 ‘
Sanitser 13 Vitreous China |
(prelevato da pezzi cotti in | § 00
forno impianto pilota) |
001
|
L . 00 L " e 0
100 200 ‘300 400 500 600 700 [ 100 200 300 400 500 600 700
Temperature 1'C Temperature 'C
N— — S S —— B02_01-01-1000 00:1 S— —e R
'NETZSCH DIL 402EP Sample: 'SANITSER 13, 42.500 mm. Sample Hoider Table: ‘Agod.scl Instrument 'NETZSCH DIL 402EP | Sample: PS113, 39.010 mm |Sample Holder Table: A2od scl
'SANITSER 13 su pezzi... Material FIRE CLAY Sample Holder Materiat ARO3 Fle: PSI-11.48 Matenal FIRE CLAY - Sample Holder Materal: ARRO3
Amosphers: jivarand Catraton Fa: COR §_750N°13 (stae). 3 Profect: i [ CORS 75013 ssse).c3
seTec Tomp. caib. fle: TeALZERO T Cattason Tav: prae ety SANTSER Tom. calb. fhe: (altratan Tabl: Azod s
o Range: 208 CaterTine: 18022016 Range: 250500(Kmin)7500 caltraton 203
SETEC ‘Segments: n CormM.Range: 020/500 pm Laboratory: SETEC | Segments: CorrM Range: 0207500 pm-
SAURO. of Meas - Standard + Corection Romart: Operator: SAURO + Corecton |Remark:

www.sanitser.eu
a7 | I
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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%.

SANITSER

PSI-109B PSI-111-matt

M Feldspars
M Feldspars

M Calcium carbonate
M Calcium carbonate
m Dolomite
M Dolomite
M Opacifiers
M Opacifiers
m Kaolin
M Kaolin
M Quartz
W Quartz
W Recycled material

1 Recycled material

PSI-113 Traditional glaze

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.

W Feldspars

M Calcium carbonate
M Dolomite

B Opacifiers

B Kaolin

B Quartz

[ Recycled material

WWwWw.sanitser.eu
f 'a;.{) Y
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P31-113 enamelwaschosenforthe industrid production, sinceitisthe one

which providesthe bes tone ofwhite. ltisalso eventhefuse The higher

fusibility of the glaze(a lower softening and melting temperature) allows
to fire the sani@ny ware pieces at 11657 C.

e i
]
$O0 e e | H 1
b '--.._h L =
b

0 | | ! -m-n.lt |

I 1

II 1
1] ' II TR |

lI:.l'lllul"ll':
" |Ii'|trll.'| |
= i ' !|
I
5 -k
1
s | II'I-'I'II '-,_'l'l-ll"t
0 L
o
-\-\_‘u_\-\_—\-\. —_— =ar
o o W50 10 i 1iix) 1153 13200 13253 4]
EH
SNLAL Tk P13 Sank, Sicl Sigh. ™ Sph el




www.sanitser.eu

SANITSER

mnanesa mit=e ne
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Preservation of surface brightness and luminosity {norm UMI 3533)

(1)alkals @mntact ([NaOH ) at 16 Cfor 20m;

[21acids comtad [HCISMa and H,S50, 1:2 atroomtempersture andfor72h;
[31Resistancetothermals hods (G oycles repeated ofheating at 110PCin a caldum-
chloridewsatersolutionand quanching in ice-water;

(4] Resistance to water andvapour.

] Dyes contact atroomtemperatureandfor 72h;

(6] Resistance to abrasion byAl,0.sandfor 210s:

RS R
mllals comect [1] Any koss of r=flectivity on the ghze surfacs;

SAMITSER

No sign of crzing. pesling or s=ttlinpg-
crRck in the sampl= anah==d.

No sign of cmzing,. pe=ling or s=ttling-
crack in the sampl= anah==d.

Fst(5) N

ek = peln -l | Mo stain due to chemical materalks remain after the

washing and us=ofcl=mning device.

Mi=thyl= n= bl Mo stindu= to chemical mat=rak r=main after the=

washing and us=ofcl=mning device.

SR05-sand for210s [G] No defect= app=ar, n=s=r abms=ion

i1

o
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Colorimetric control

S P5I1-109 Standard
Charactenstics P51-113 glaze i
glaze glaze

SANITSER

| Lu_rmr-:-slt'.I | 9% 95 ge 273 91.22
Iy Spectroeye]
Bright re=
. e 143.2 1446 =140
Iglo=s degree at 607
._IUHE;,:E_T:”_Jg:IrEE Ra=0.10 Fa<0.0s FRa<0.12
SHECEerR] Rt=< 053 Rt < 0.55 Rt = 0.3

F T A

P51-109 P51-113

MNAMEEa Mitse e L 13
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SANITSER

Pieces madewith SANITSER 13 andglaze PSI-113
Washbasing produced using slip

SANMSER 13 and coloured ghze PSI Washbasin produced usingslip SANITSER 13 and
gbze PSl with antrbacteral additie

MANAEa Mits=s ne U
’ /J/’ £ \,.
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Industrial test:
Production of at least 1760 pieces in 8 different shapes

SANITSER

Companies involved in the tests:
SANITSER

KERASAN SRL
SCARABEO CERAMICHE SRL
ALICE CERAMICA SRL
CERAMICA AMERINA SRL

WWwWWw.sanitser.eu
a7 Ao

N



www.sanitser.eu

ENVIRONMENTAL ACHIEVEMENTS

SANITSER

Environmental benefits of SANITSER RAW MATERIALS
process respect to traditional technology FRODUCTION
are quantified through a Life Cycle
Assessment (LCA), a scientific and

internationally recognized methodology. SL1P PRODUCTION

Reference standards:
RAW MATERIALS

PRODUCTION
ISO 14040:2006 Life cycle assessment -

Principles and framework

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

GLAZE

PRODUCTION

System boundaries:
From cradle to industry gate

Comparison:
Traditional production process AT T
VS PRODUCT

WWW.sanitser.eu SANITSER innovative process — Industrial stage

J "ﬁ'{ e \\
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SANITSER

I

ENVIRONMENTAL ACHIEVEMENTS

SANITSER
Recycled content of
SANITSER product N %
Reducjcif:n of CO,eq emission 18 %
from firing:
Reduction of raw materials .45 %

transportation distances:

® Primary material

m 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:

ISO 14021:2016 Material generated by households or by facilitiesin their role as end-
users of the product which can no longer be used for its intended
purpose.

www.sanitser.eu
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ENVIRONMENTAL ACHIEVEMENTS

SANITSER

SANITSER Web based tool
i l 3

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

Link: www.sanitser-tool.eu

ﬁ SANITSER

E SANITSER

Home

Document Environment 2016 - Minerali Industriali

Raw Materials

-

Explosives

Question

. — Select type of material

Additives

WWWw.sanitser.eu [~ ' I
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SOCIAL ACHIEVEMENTS

l Social aspects related to the new SANITSER process are assessed throughout
i SANITSER’ ‘ the Social Life Cycle Assessment (SLCA),
a quali-quantitative recognized approach along the whole life cycle

SANITSER

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)

Decrease of risk from silica exposure

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.
www.sanitser.eu
7|
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ECONOMIC ACHIEVEMENTS

Costs over the life cycle of SANITSER process compared to the traditional
technology are evaluated using the Life Cycle Costing (LCC).
(reference standards: 1ISO 15685-6:2008).

Total operational and maintenance cost reduction: 5-10 %

Reduction is mainly due to:

Energy saved during the firing process

- Raw materials used for body composition
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{ E TAVOLA ROTONDA
‘ 10 MARZO 2017
h 15.00

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

SANITSER
SANITSER
— ?

* EPD — Dichiarazione ambientale di prodotto

* Problematiche del distretto di Civita Castellana e
opportunita legate alla ricerca

* Tool per il calcolo della LCA (se LCE lo ritiene,
potremmo eventualmente fare una dimostrazione
delle funzionalita del tool che hanno sviluppato)

WWww.sanitser.eu
A7
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4. Posters

ere printed for the final conference of the SANITSER project five explanatory posters and
exhibited in the SETEC pilot plant.

SANITSER

SANTARYWARE
PRODUCTICN

SANITSER | use of waste glass for saving energy and resources

T 5) (4)
h e @ THEFIRING <= oo o THE GLAZING
%" PROCESS PROCESS
*~

raw N
material % "*é@:ﬁiﬁ*{g:ﬂmﬂm

the recycled material

GLASS CULLET WASTE from urban waste disposal:
100% recycled post consumer >>> ;
SPECIAL GLASSES for glaze (tv monitor, lamp, neon,

boric glass): 100% recycled pre and post consumer
Recycled glasses used for the SANITSER Project
comefromavery newtechnology,developed by the
MEIGLASS PROJECT, that allows to reuse the glass
cullet rejected by the primary cullet beneficiation
units that, in the past, was entirely land filled.

FELDSPAR F60PB-VF: 100% recycled pre consumer
Na/K - feldspar resulting from the recovery and
treatment of the ornamental stone “wastes’, ob-
tained from the historical white granite quarries >>>

The products F60PB is realized
thanks to the crushing

~ Montorfanoand pinkgranite Baveno,inthenorth
= of Lake Maggiore. The mining projects aimed ex-

clusively at the recovery of the landfills material. (primary and secondary),
milling and screening, dryin:

CERAMIC PITCHER: 100% recycled pre consumer 7 . J \ 908
and magnetic separation,

The introduction of recycled material will enable a
significant reduction in the use of natural raw ma-
terials. Considering a production of about 4 million
VSW pieces/year in Italy, the saved natural materials
(quartz and feldspars) amount to about 40000 tons,
that become 400000 ton if we consider the 40 Milion
" pieces/year produced in Europe.*

; *Calculation made considering 25 kg as mean weight for a

piece. Source for production data: ACIMAC. . p :
Ll N . = www.samtser.eu
g [ e 4 ‘\ {t, P 5 r ('-/ { 3 V \
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able to guarantee a very high
quality of the finished product.

e

with the contribution of the LIFE
financial instrument

of the European Community
LIFE12 ENV/IT/001095
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SANI SANRZARYWARE
PRODUCTICIN

SANITSER | use of waste glass for saving energy and resources

Th e ;:-:E PROCESS @ PROCESS
ra W ; o iy,
material , e B

A FORMULATION

the virgin material

Ceramic products are obtained by making
extensive use of natural raw materials,
mainly clay materials, fluxes as feldspar
and/or quartzsand, together with addition-
al raw materials (e.g. talc, carbonates, wol-
lastonite, zircon, borates, lithium minerals).

VITREOUS CHINA BODY

* Clays * Quartz “>
* Kaolin * Feldspars >) ' -
GLAZE &
* Kaolin * Quartz ~ Tobep substituted by recycled
¢ Calcium carbonate ¢ Feldspars s i v ricand alkali glass)
* Zirconium Silicate ¢ ZnO

ass, granite and pitcher
N

SAVING OF NATURAL RESOURCES

In the studied formulation of bodies has

MINERALI

with the contribution of the LIFE
financial instrument

of the European Community
LIFE12 ENV/IT/001095

INDUSTRIALI

42
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SANTFARYARE
PRODUCTION

SANITSER | use of waste glass for saving energy and resources

= - = 7 ‘
' he My = THEFIRING o | THE GLAZING

PROCESS £ PROCESS

body -
formulation Bilsergss

Aim of the project is to reduce firing tem-

----------- - ) BODY COMPOSITION
spar and quartz with recycled blend materi-

als and a little percentage of flux (less than
3%) and introducing in sanitary ware vitre-
ous-china formulation a waste glass, granit-
ic materials and fired broken ceramic pieces.

RESULTS

“Sanitser”formula has the same final phys-
ical-chemical characteristics of the indus-
trial Vitreous China (VC) body and Sanits-
er body can replace Vitreous China in the

Sanitaryware production
Firing temperature of the ceramic body is
TRADITIONAL
VITREOUS
CHINA

the CO, emissions

Sanitser formulation contains about 44%

ment in the aim of reducing the risk con-
nected to the use of substances contain-
ing free crystalline silica

with the contribution of the LIFE
financial instrument

of the European Community
LIFE12 ENV/IT/001095

MINERALI .
"‘ @ LIFE CYCLE ENGINEERING
L - D |
INDUSTRIALI - Lo .
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PRODUCTION

SANITSER | use of waste glass for saving energy and resources

SANI

THEFIRING
PROCESS

glazing §
composition g k==

The challenging research to find a new glaze
that can be used with the new slip formula-
tion and processed with the new firing cycle

content of recycled products of nearly 20%.

The innovative PSI-113 glaze formulation
PSI-113 PSI-109B

verified by correspondence of the final san- RAWMATERIALS | %)

itary ware product with the standards EN NaFidspar

4543 and EN 997. Na Extra 75
Calcium carbonate 18,3 18,7

16,2 17,4

Dolomite / /

Zinc oxide 4,0 2,0

Zirconium

Kaolin

Quartz QLZ-FF

White Glass
recovery VBI-FF

Boric Glass VB-FF

with the contribution of the LIFE
financial instrument

of the European Community
LIFE12 ENV/IT/001095

MINERALI
NEEMICA. @

. ' ‘ LIFE CYCLE ENBlNEEHTNB
I S
INDUSTRIALL AT, Verem. me|
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F E SANTARYWIARE

PRODPBUCTION

SANITSER | use of waste glass for saving energy and resources

THE GLAZING
~ PROCESS

s -~ THERAW g \.E THE RAW
Yy

MATERIAL 7 MATERIAL

The use of recycled materials in sanitary ware
vitreous-china formulations in place of feld-

a conventional industrial cycle that has dura-
tion of about 19-22 hours.

1200
The use of small and medium-sized business- T
- esforindustrial tests allowed the verification |
|| of the easy applicability and transferability o 800
= of the project-related technology. Only com- '§_§ 5
paratively modest readjustments of process E
parameters or slip/glaze composition are nec- § 400
essary to achieve the most performing con- -
figuration.

1 1 i i T T T T T T T T
» The use of Sanitser slip implies a lower fir- " e e o R ] R
ing temperature and a shorter firing cycle

"
N
r %

TIME (min.)

______________________________ / s
to the traditional sanitary ware process) | TN B - }’
e All the performed tests confirm that the low - = -~

firing temperature does not affect the func-
tional, technical or aesthetic features of the
end-products, which are fully comparable to
those of actual commercial products.

Q
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with the contribution of the LIFE
financial instrument

of the European Community
LIFE12 ENV/IT/001095
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Pictures

Sanitaryware production: use of waste glass
for saving energy and resources

V,

W The project aims to revise the productie
% prEgss in th Vitfeous Sanitary Ware (vsw) [
b cerami R

by introducing relevamm;
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minar photos
SANITSER

Project: LIFE12 ENV/IT/001095

SANITSER

SANITaryware production: use of waste glass
for Saving Energy and Resources

Final conference
10 Marzo 2017

sject: L NV/1T/001095
SANITSER

.  of waste glass

Energy and Resource

Final conference

10 Marzo 2017
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Coffee break zone in pilot plant




www.sanitser.eu

I

SANITSER
Posters disposition in pilot plant
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pilot plant
SANITSER
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Round table future prospective
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Nl riciclo fa bene alla ceramica s

Fattoria
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11 vetro rivoluziona la ceramica

»1’impiego del materiale riciclato negli impasti portera a

forti riduzioni dei costi produttivi e benefici per 'ambiente &

INDUSTRIA

Si aprono nuovi orizzontl per la
ceramica del comparto sanita-
rio, prodotta nel distretto indu-
striale di Civita Castellana, La no-
vita arriva dall’'utilizzo del vetro
riciclato negli impasti di base,
che spalanca scenari molto inte-
ressanti soprattutto per quello
che riguarda i risparmi nei costi
di produzione, benefici per I'am-
biente e ricadute sull'impatto so-
ciale.

Lo dicono i dati finali del pro-

gradi rispetto a quello tradizio-
nale, con una conseguente ridu-
zione dell'emissione di Co2 pari
al18%.Oltre a questo, viene regi-
strata una diminuzione del ri-
schio connesso all'esposizione
dei lavoratori alla silice.

11 tutto porta a una consistente
riduzione dei costi operativi. 11
progetto ha visto una prima fase
di sperimentazione in laborato-
rio, una seconda fase sugli im-
pianti pilota costruiti dalle azien-
de partner appositamente per il
progetto, ed una terza fase di test
pre-industriali e industriali rea-

getto Life Saniter, to
dalla Unione europea, iniziato
nel 2013 e presentato nei giorni
scorsi alle imprese del compren-
sorio e alle associazioni impren-
ditoriali. A illustrarlo le aziende
promotrici Minerali Industriali,
Gemica, Setec Group e Life Cycle
engineering, che hanno portato
aterminelaricerca.

Gli obiettivi iniziali sono stati
tutti confermati dai risultati: I'in-
troduzione di materiali riciclati
fino al 40% negli impasti - e di
quasi il 20% nello smalto - com-
porta un notevole risparmio di
risorse primarie; riduzione del
ciclo di cottura di circa 80-100

S RIDUCE L'IMPIEGD
ELLA SIL

DELLA SILICE
NEI TEST GON CICLO
TERMICO A BASSA

grazie alla par
ne di quattro aziende: Kerasan,
Scarabeo, Ceramica Alice, Cera-
mica Amerina, le quali hanno
permesso la produzione di circa
2000 pezzi.

I risultati sono stati presentati
da Daniela Tabacchi (della Mine-
rali Industriali che fornisce ma-
terie prime al settore) Elisabetta
Martini (Setec e Gemica) Assun-
ta Filareto (Lce). Per I'occasione
sono state aperte le porte dell'im-
pianto pilota della Setec, nella
quale sono stati visionati i pezzi
prodotti durante i test portati in
cottura con il ciclo termico a bas-
satemperatura.

Successivamente si ¢ svolta
anche una tavola rotonda, mode-
rata dall'ingegner Domenico
Fortuna della Setec. Erano pre-
senti Raffaella Cerica (per il Cen-
tro ceramico) e Gianni Calisti
(Federlazio), oltre a una delega-
zione di studenti del liceo scienti-
fico di Civita Castellana.

Ugo Baldi

CIVITA CASTELLANA La presentazione dei risultati del progetto Life saniter

Civitella d’Agliano

Al via nuova cava. «Con la videosorveglianza»

Civitella d’Agliano, partono i
lavorialla cava in localita
Perazzeta. La ditta Fratelli
Nocchiha firmatola
convenzione col Comune per
dare 'avvio al progetto su
circal0 ettari compresi tra
l'autostradael'areadi
servizio Tevere Est.
«Abbiamo inserito numerosi
palettiin modo da poter
controllare cosa entra e cosa
esce», spiega il sindaco

G

servono 22mila per la
parcellaa Vanessa Ranieri,

inserendo unimpianto di
videosorveglianza per

legale Wwf nel processo
contro Manlio Cerroni (gia
ingaggiatacontro lacavaa
poche centinaia di metri,in
localita Ontaneto, poi
scongiurata perchélaSocim
ha rinunciato al progetto).
«Laditta Fratelli Nocchi—
afferma Mottura - ha tutte le
carteinregola pe; procedere.
i u

Mottura.l il

Lau

PP
comitato Tutela Valle del
Tevere-Alto Lazio halanciato
una colletta trale famiglieele
ciazionidi Civitellae

tor
pubblicata sul bollettino
regionale a febbraio del 2016,
quindi ¢’era un anno di tempo
peravviareilavori, Abbiamo
o Ta

itorare il passaggio dei
camion elasistemazione
dellastradai d

» 11 progetto Life saniter, cofinanziato dall’'Unione et
gia stato presentato alle aziende del distretto civitc

Incidenti

Cassianord e €
due le persone

Due incidentistrad
dipoche oresulle st
Tuscia. Duei feriti,
trasportati all’'ospe
Belcolle. Il primoé:
Corchiano poco pri
I'auto condottadat
eribaltata mentre|
via della Repubblic
direzione dipiazza
neipressidel centr
Soccorsa prima dai
poi dagli uomini de
trasferitain elicott
all'ospedale del cay
lecuredelcaso.Ilt
rimasto bloccato e
sonoarrivatianch
carabinieriperiril
Tlsecondo incident
everificatonel pris
pomeriggioa Viter
Cassianord, all'alt
mobilificio. Alla gu
vettura c'eraun’ot

semaforo. Il progetto non
prevede unripristino,
pertanto una volta finiti gli
scavi rimarra un laghetto».
Non come avvenutonella
vicina localita Pascolaro,
dove i Fratelli Nocchi sono
stati imputati per traffico
illecito di rifiutiin un'areadi
142 ettari (processo penale
prescritto), destinatainvecea
bonifica.
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chenonh
ferite gravimaeé st
comungque traspot
ospedaleaBeleoll(
personaledel118,]
accertamentidel ¢
intervenire sul pot
glivomini dei vigil
giaimpegnatiinw
intervento. Anche
stabilire ladinami
intervenutiicaral

enf




