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RAW MATERIALS FOR CERAMICS :
CLAY MINERALS

MULTIMETHODOLOGICAL APPROACH
IN INDUSTRIAL MINERALS MINING

Prospecting integrated with GPS Geophysical exploration Georeferenced geological map
- |
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STUDY OF LOZZOLO CLAY DEPOSIT :
A DIFFICULT CASE
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RAW MATERIALS WORLD CONSUMPTION FOR CERAMICS
350-400 MILLION TONS

TILES
250-300 MILLION TONS/YEAR

REFRACTORIES
50 MILLION TONS/YEAR

SANITARYWARE
9-10 MILLION TONS/YEAR

TABLEWARE
7-9 MILLION TONS/YEAR

CERAMIC PIPES & LIGHT AGGREGATES
3-4 MILLION TONS/YEAR

Dondi,2013 modified
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IN 2024, THE WORLD PRODUCTION OF CERAMIC TILES
REACHED 14.95 BILLION SQUARE METERS
(IN 2022 IT WAS OVER 16 BILLION)
IN PRELIMINARY FIGURES ITALIAN TILE PRODUCTION OF 2025

IS ESTIMATED AROUND 388 MILLIONS M? (+5% ON 2024)
(DATA FROM CONFINDUSTRIA CERAMICA)

" 2020 2021 2022 2021 2024 o et % ar.
[Sq.m ML [5g.m hadl) [5g.m Mill) [Eg.m Mill) Eg.m ML) produetion 2423
1. CHAALA £47d &84% LR o, /30 5910 195N J2.2%
2. INGTA 21 2,553 2,300 2453 2.4 AI% 2.0%
d. ERAZNL a4l 1,042 w2r 92 BS LA 4.0%
4, WETHAM 2Ly b4 arse awf =M 1% 2%
. LT 449 LR 480 sl am 10% Qs
. SPAIN 488 S8 500 w4 a1 25% 3.8
7. INDONE ST 04 410 430 472 anF 27k 1.5%
‘ I -8 ITALY ELS EEL an 4 an 25% L%
- 4 TUREEY 350 43y Jus LR A& 1% 14.5%
o MEXICO Fell i) 489 254 251 I.F% 4.8%
CTAL 14,381 . 15,034 . 12,432 . 12427 . 11,851 .3 B.2%
. TOTAL WORLD 12138 - T8.602 . Ta Bz . 15,937 - 14,950 100.0% 0.2%
Sowurce / Fonte: Mecs / Acimac Besearch dept. “World production and consumption of ceramic tiles”, 137 edition 2025

MORE THAN 90 % OF TILE PRODUCTION IS REPRESENTED
BY GLAZED AND UNGLAZED PORCELAIN TILES (W.A.< 0,5 % ISO 13006).
ABOUT 2/3 GLAZED AND 1/3 UNGLAZED TILES.

EXPORT AMOUNT IS AROUND 80 % OF THE TOTAL PRODUCTION.
(DATA FROM CONFINDUSTRIA CERAMICA)

-
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Country

km

TIMOR EAST

14874

BAHAMAS

13880

MONTENEGRO

13812

VANUATU

12189

QATAR

11586

JAMAICA

10991

KOsSovo

WORLD PRODUCTION OF CERAMIC TILES (2024) = 14950 kKm?

Province km?
Milano 1580
Monza e Brianza 405
Bergamo 2761
Brescia 4786
Pavia 2970
Como 1279
Varese 1198
Totale 14979

10887

Municipal area

CERAMIN CONSULTING

Surface km? Surface km?
Milano 181,76 | Cernusco sul Naviglio: 13.31
Abbiategrasso 47,78 | San Donato Milanese | 1281
Rho 2224 | Sesto San Giovanni | 11,74
Magenta 21,99 | Trezzano sul Naviglio @ 10,77
Legnano 1770 | Cologno Monzese 837
Segrate 17,41 Assago 8,05
Total surface = 373,93 km*
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RAW MATERIALS REQUIRED FOR PORCELAIN TILE BODY COMPOSITION

A TYPICAL PORCELAIN TILE BODY COMPOSITION
IS MAINLY COMPOSED BY THE FOLLOWING ELEMENTS :

CLAYS AND KAOLINS 30-40 %
PLASTIC PART
NECESSARY FOR A CORRECT SHAPING OF THE TILE

FELDSPARS 40-50 %
FLUX PART
REQUIRED FOR THE MELTING OF THE PRODUCT DURING FIRING

SANDS 10-20 %
INERT PART

IMPORTANT TO HELP THE CORRECT COMBUSTION

AND GIVE STRUCTURE DURING FIRING

MULTIMEI;-IODOLOGICAL APPROACH IN INDUSTRIAL MINERALS MINING , MiLANO 03 07 2026
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( Dondi, 2023 )

CLAY SUPPLIES FOR ITALIAN TILE BODY PRODUCTION : 2021-2023
ITALIAN TILE PRODUCTION (2025) = 388 MILLIONS m? - WEIGHT PER m? = 20-25 KG
X 2021 2022/2023 A
R » (ton) (ton) (ton)
CLAYS AND KAOLINS 30-40 % = 3-3,5 MILLION TONS/YEAR (7,5-10 kg/m?) [ TR e ; )
g Ukraine 2,100,000 -(* -2,100,000
Germany 1,000,000 1,300,000 +300 000
FELDSPARS 40-50 % = 3-4 MILLION TONSIYEAR  (10-12,5 kg/m?) Tarkiye 250,000 400,000 +350,000
Portugal 30,000 300,000 +270,000
Romania 50,000 20,000 -30,000
SANDS 10-20 % = 1-2 MILLION TONSIYEAR  (2,5-5 kg/m?) Garel - 50,000 100.000 +50,000
Sardegna / Sardinia (Itdy] 150,000 300,000 +150,000
. Piemonte / Piedmont (Italy) 10,000 200,000 +190,000
1| India - 200,000 +200,000
' 2022 A Tousars y wSpain o 50,000 100,000 +50,000
5 4 tons
2016-2021 % . e England 10,000 10,000 =
,{? L~ @170 India l l t
;f [ ,_..? < ;'C ! 0 small batches Branl 10,000 10,000 5
Hacabi ™ A .
45“/,\ P ’ v—‘ Q;g;'l‘;:":h Malaysia - 100,000 +100,000
i(i A * 5213'32 Argentina - 100,000 +100,000
QTN 3 Colomb:
N P~ Cosachvro Total (ton) 3,710,000 3,340,000 -370,000
A ) Cina*
o~ % PO . oo (*) In reality, official fiqures show imports of 505,000 tonnes in 2022 and 227,000 tonnes in 2023 /
3 ~ e Indonesia
I : ~ Nuova Zeland ( Di Primio, 2026 )
B e e
5 4 *>100t
— Fr il 27 Maluyie IS CLAY SOURCES AVAILABLE IN ITALY FOR TILE BODY COMPOSITION (2023) 340,000 TONS
/om0 9 Sudaffica AROUND 10 % OF THE TOTAL

=

MULTIMEJ'HODOLOGICAL APPROACH IN INDUSTRIAL MINERALS MINING

C'ERAMLNI:ONSULIINC‘

'MlLANo'03 07 2026

!



CLAYS FOR PORCELAIN TILES ( BRGM , 1983 MODIFIED )

Near magmatic acid rocks
Distance up to 1000 km or more
(import for special qualities only)

WHERE TO SEARCH

WHAT TO SEARCH

Open pit mines
Overburden/clay thickness until 5/1
Quantity available about 1 million tons
Constancy of available qualities

Kaolinite 50-80% (minimum > 30-50%)
lllite & Interlayered clays until 20-30 %
Fe203 <1,5-2,0 % TiO2 < 1,0-2,0 %
Silica content < 25 %

Feldspar & others content until 25 %
Smectite, Halloysite <5 %
Organic matter S, F minerals < 0,2 %
Gypsum, soluble salts not allowed

b AT o g T
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CLAYS FOR PORCELAIN TILES

TYPICAL CHEMICAL AND MINERALOGICAL ANALYSES OF CLAYS USED IN EUROPE

o

R o ETEE fmah LRl L Bio g om Lom Lo Lo I X mnl AR LENNRVIY L SN Ao o 7 o G
Plastic clays ( lllitic- kaolinitic clays ) Medium plasticity clays ( Kaolinitic - illitic clays ) Low plasticity clays ( Kaolinitic - illitic clays )
Quantitative chemical analysis Quantitative chemical analysis Quantitative chemical analysis
A % %
Si02 99 - 61 Si02 65 - 67 Si02 72-74
Al203 25-27 Al203 20-22 Al203 16-18
Fe203 1.0-1.5 Fe203 1.0-1.5 Fe203 1.0-1.5
TiO2 0.5-1.5 TiO2 0.5-1.5 TiO2 0.5-1.5
Ca0O 0.0-0.2 Ca0 0.0-0.2 Ca0 0.0-0.2
MgO 0.3-0.5 MgO 02-04 MgO 0,3-0.5
Na20 01-0.5 Na20 0.1-0.5 Na20 0.1-0.5
K20 1.5-3.0 K20 1.5-3.0 K20 1.5-3.0
503 < 0.1 S03 <0.1 S03 <0.1
C < 0.2 c <01 c <0.2
L.o.l 8.0-9.0 L.o.l 6.0-7.0 L.o.l 4.0-5.0
Qualitative mineralogical analysis Qualitative mineralogical analysis Qualitative mineralogical analysis
Kaolinite - lllite - Quartz - Feldspar Kaolinite - Quartz - lllite - Feldspar Kaolinite - Quartz - lllite - Feldspa
3 e T AT AT T L T T - v T e B T Bl i ,
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Aiian Eocene-Ollgocene ball clay deposits In Europe
~ l i :

Ball clay deposits

Geological Age Location

) _ Turkey, Portugal, ltaly,
Pliocene - Pleistocene ] ]
Serbia, Czechia

Miocene Ukraine, Romania -1
~
_ Germany, United Kingdom J
Eocene -Oligocene ) _
France, Austria, Czechia !
@ Ball clays
Cretaceous Spain, Romania, Czechia / O
@ Caotini v
o
Jurassic ltaly, Poland, Sweden @ Massicci ercinici

Ball clay deposits

Kaolinization: climatic factors in Italy ?

Current Current
Cold Hot Dry Wet
m.a.
Quaternario 7 4
A ~<_Pliocene-Pleistocene |
Pliccene (
e 3 ~—______ Miocene |

Oligocene
o > @csns-oueocsne
Paleocene —

[1} —————

MARINE
ENVIRONMENTS

(s Cretaceo-
..., Giurassico superiore

Giurassico

225

§
VAR

<Cambriano-0rdoviciano

(Dondi, 2006)
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Provenance and geological features of ball clays

( Dondi & others. 2003 )

Country

France

Germany
Italy

Portugal
Spain
Turkey
Ukraine

Great Britain

Provins
Tournon St-Martin
Nangay

Saxony
Westerwald

Santa Severa
Sarcidano

Barracao-Pombal
Tervel-Arino
Silé-Istanbul
Donbas

Devon

Geological age ’ Genesis

Eocene
Eocene
Eocene

Eocene
Eo-Oligocene

Pleistocene
Jurassic

Plio-Pleistocene
Cretaceous
Plio-Pleistocene
Eocene

Eocene

Lacustrine
Lacustrine
Lacustrine

Fluvio-lacustrine
Fluvio-lacustrine

Exhalative
Fluvio-lacustrine

Fluvio-lacustrine
Fluvio-deltaic

Fluvio-lacustrine
Fluvio-lacustrine

Fluvio-lacustrine

400
100
100

100
2000
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WHITE FIRING CLAY ( CONTINENTAL DEPOSIT) CHEMICAL AND MINERALOGICAL DIFFERENCES RED FIRING CLAY ( MARINE DEPOSIT)
BETWEEN A MARINE AND CONTINENTAL CLAY
Chemical analysis WITH THE SAME GEOLOGICAL AGE IN THE SAME AREA i Chemical analysis
( PLIOCENE , NORTHERN ITALY )
Oxide % Oxide %
S0z 74,0 S5i0z 58,5
Alz03 15,0 Alz03 16,5
Fez03 1,3 Fez02 6,5
Ti0z 0,6 Ti0z 0,5
Ca0 0,2 Ca0 3,5
MgO 0,3 MgQ 3,0
Maz0 0,2 < Haz0 1,0
K20 2,5 K20 3,0
S0z <0,1 502 0,5
Loo.i. (1050 °C) 55 Loo.i. (1050 °C) 6,5
Mineralogical analysys Mineralogical analysys
Mineral % Mineral %
Quartz 45 Quartz 25
Kaolinite 25 Kaolinite -
lllite / Muscovite 20 lllite / Muscovite 25
Montmorillonite / Chlorite - Montmorillonite / Chlorite 10
Feldspars 10 Feldspars 30
Carbonates - Carbonates 10
After firing test at 1200 °C

After firing test at 1200 °C

MULTIMETHODOLOGICAL APPROACH IN INDUSTRIAL MINERALS MINING , MiLANO 03 07 2026
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LOZZOLO CLAY MINES, VERCELLI PROVINCE NORTHERN IT. |
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MANIFATTURA CERAMICA POZzZI, GATTINARA FACTORY
BILIMENTO

./'

. MANIFATTURA
 CERAMICA POZZI
SOC.ANON.CAP. L.B.000.000 INT.VERS.
SEDE IN TORIND -VIA VITTORIO AMEDEO [1-24

B s, o
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LOZZOLO REFRACTORY CLAY MINES ARE EXPLOITED FROM THE BEGINNING OF ‘900 '

soc, AnonA”A.C. D-A-L-.‘ FRATELLI CODA =~ Gallinara

C AVA VIRALWDRA (LQZZOLO )

LozzoLo, 1930
EX ACDAL , Now FONDAT BY MINERALI INDUSTRIALI

MULTIMETHODOLOGICAL APPROACH IN INDUSTRIAL MINERALS MINING , MiLANO 03 07 2026
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PREVIOUS SITUATION OF THE CLAY MINE (YEAR 2000)

POSITVE ELEMENTS

- GOOD KNOWLEDGE ABOUT DIFFERENT LITHOTIPES AVAILABLE IN THE MINE

- LONG EXPERIENCE OF THE WORKERS IN MINE EXCAVATION

NEGATIVE ELEMENTS

- ABSENCE OF UPDATED GEOLOGICAL AND LITHOLOGICAL MAP OF THE MINE
- ABSENCE OF LOCAL LABORATORY FOR QUALITY CONTROL

- COMPLEX VARIABILITY OF THE CLAY QUALITY PRESENT IN THE MINE

- MINING FOCUSED ONLY ON RED PRODUCTS LESS REQUIRED BY INDUSTRY

g / 4 | -
’
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SET UP OF A NEW LABORATORY NEAR THE MINE

nY » . I@ o f i e ) -

v ’
g he d ) - m
a " . ... . ad

RICERCHE MIMERARIE s.r.l

- XRF chemical analysis and L.o.l.

- XRD and Rietveld mineralogical analysis
- DTA/TG analysis

- Firing test on muffle kilns

- Technological tests for ceramics

MULTIMEI‘I-IODOLOGICAL APPROACH IN INDUSTRIAL MINERALS MINING , MiLANO 03 07 2026
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CLAYS FOR CERAMICS

CARBONATE ROCKS

/ v“{:’l‘uJ‘)) Rzt —
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QUATERNARY DEPOSITS
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DRAWING OF A NEW REGIONAL GEOLOGICAL MAP OF LOZZOLO AREA

CARTA GEOLOGICA
DEL BACINO SEDIMENTARIO DI
LOZZOLO
ROBERTO GAMBA
2003

scala 1:5.000

Cernuni o Lozzola V), Roasio (ve), wika del Besca (1)

T o

v 0

“

“/| CARTA GEOLOGICA SCHEMATICA [ we

PR L
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LABORATORY EVALUATION : XRF CHEMICAL MONITORING OF ALL THE CLAY QUALITIES AVAILABLE IN THE MINE

Nome 3 Super Sabbione K9 F2 R5 Sabbione F2 Macch. Sabbione - R5 Balmino Balmino
Gialla Magro Bello Chiara Brutto Grosso Bianco Grasso Verde
" o0 7 02 [ o3 [ o4 ' o5 o6 [ o¢ 08 [ o0 " 10 | 1 12 |

% % % % % % % % % % % % I Fe203
Si02 80,2 80,2 754 67,5 82,6 84,2 67,9 76,9 67,5 78,7 65,3 70,1 ” <29
Al203 11.8 1.9 14.8 17,0 10,2 10,2 16,3 14.0 20,5 11,2 219 15,7
Fe203 0,99 0.77 147 6.10 221 0.65 5,34 1.48 217 1,99 2,30 4,05 2-4%
Tio2 0,64 0.28 1,06 1.09 2,06 0.57 0,53 0.21 0,94 0.26 0.94 0.84 . 4-59
Ca0 0,15 0,07 0,24 0,24 0,06 0,09 0,23 0,11 0,34 0,05 0,15 0.26
MgO 0,23 0,19 0,35 0,40 0,12 0,12 042 0,28 049 0,20 0,66 0.73 >5%
Na20 0,10 0,10 0.10 0,10 0.10 0,10 0,10 <0,11 0,10 0,18 040 0.79 NySageTiny e
K20 2,09 4,51 1,37 0,90 1,79 2,92 2,33 3,98 113 5,10 242 277 |
503 : - 0 . : . : . : 0m |
L.o.l. 3.48 2,22 6.19 6.14 1.46 2,16 7.13 3,58 7.74 2.36 6,55 504 | o,
Nome Volpina Balmino Balmino R5 Volpina Bianco Bianco Marangona Marangona Caolino Caolino " Fe203 0.65 - 7. 77

R5 Giallo in AR5 @ Giallo mix R5 Rosa Gialla R5 Rosa Grasso Rosa Grassa Grassa Ferroso

T3 4 7 o5 7 w8 a7 T 18 7 19 7w 27 | 2 | 0n TiOz2 0.21 - 2,06

% %% % % % % % % % % %% / VI T, ZAE j i Y
Si02 66,1 66,9 73.9 67,0 64,2 716 60,1 735 65,6 63.5 66,3
Al203 17.2 17.0 14,0 16,8 18.6 17.5 1.7 14.2 17.5 19.8 18.1
Fe203 4,79 4,22 2.80 5,52 5.04 1,94 4,93 2,83 7.77 2.80 2,95 '
Tio2 1.53 1.04 0.80 1.06 1.03 0.73 1.22 0.83 1.08 1.05 1,05 : %
Ca0 0,25 0.14 0.06 0.12 0.13 0.25 0,22 0.14 0.16 0.15 016
MgO 0,95 0.76 0.33 0.64 0.86 0.45 0.40 0,52 0.56 0,78 0,54 4 Al203 10,2 - 21.9
Na20 1.73 217 0.53 0.30 1.26 0.10 0.12 0.14 0.27 0.61 0,96 ;
K20 238 2.89 3,68 1,93 232 1,16 1,06 1.41 1,23 2,94 2,52 Lol 2,21-9.68
503 . . . . . 0.04 . ] . ] . - J—— — .
L.o.l. 5.30 542 4,27 6.69 6.41 6.76 9.68 6.77 6.73 7.62 6.40

F L = i (Y LW e o o * i "I e 3 - N LTI
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ES ACCORDING TO CERAMIC BEHAVIOUR

LABORATORY EVALUATION CLASSIFICATION OF CLAY QUALITI

LIGHT FIRING CLAYS

ASE SUPER |SABBIONE (n° SABBIONE
K9 (n® 3)
n> 1) 2) BELLO (n° 6)
o
3% 9% % %
Fei0s 0,96 0,76 1,15 0,64
TiD: 0,54 0,22 0.5 0,44
WA, 10,76 2,09 2,71 14,5
BLAMNCO ROSA
SABBIONE BIANCO ROSA
K10 (n° o) GRASSO
BRUTTO (n° 8) (n° 19)
(n° 18)
ki i e i
Fea03 1,44 12 1,96 4,27
Tioz 0,17 0,57 0,70 1,52
WAL 5,54 7.22 2,93 5,7%
CADLIND
CADLIND
FERROSO
(ne 22)
™° 23)
% %%
Fea0s 1,63 Z,03
oz 118 1,11
WAL 5,72 [T

[l LIGHT COLOUR AFTER FIRING
[J GOOD CONTENT IN KAOLINITE
[J REFRACTORY BEHAVIOUR

MULTIMETHODOLOGICAL APPROACH IN INDUSTRIAL MINERALS MINING

—
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"y

PLASTIC CLAYS

BALMIND
BALMIND VOLPINA ARS
BLANCO
VERDE (n* 12) (n® 13)
(e 11)
%, 3 %
Fe:03 2,17 4,15 4,95
TO: 0,94 0,80 1,51
WA, 7.1 3,16 2,44
BALMIND EALMIND
GIALLO AR5 | GIALLO MIX
(n° 14) ARS [n° 15)

Fa k)
Fea03 4,23 Z,63
Tz 1.02 0,78
L 0,93 4,94

[] GOOD CONTENT IN ILLITE/MICA

0 GOOD PLASTICITY
U LESS REFRACTORY BEHAVIOUR

CERAMIN CONSULTING

RED FIRING CLAYS

F2 GIALLA AR5 MAGRO
(n* 4 (n* 3)

F2 MACCHIATA
CHIARA (n° 7)

AR5 GROSSO
(n® 10)

£ k) £ W

Fa20% £,85 3,52 5.97 1,61
TiD2 1,11 1,48 0,55 0,21
VAL 11,14 15,37 4,71 2,43

YOLPINA
ARS ROSA MARANGONA | MARANGONA
GIALLA ARS
(n° 16) GRASSA (n° 20) | MAGRA (n° 21)
(n° 17)
% % % %

Fe203 6,33 4,67 2,64 ,80
T2 0,99 0,93 0,75 1,00
WA, 7,65 5,21 £,94 9,68

[] DARK COLOUR AFTER FIRING
0 HIGH CONTENT IN Fe TI OX.
[J REFRACTORY BEHAVIOUR

, MiLANO 03 07 2026




DRAWING OF A NEW DETAILED GEOLOGICAL MAP OF THE EXPLOITED AREA

- v-_4, i} 7 ¥,
CARTA “‘ e FZGIALLA ARS MAGRO | F2 MACCHIATA | ARS GROSSO
GEOLOGICO-MERCEOLOGICA A B1 ! .' (4 (a° 5) CHIARA (n° 7) (n° 10)
DELLA MINIERA oo "\V o
"FORNACCIO-CA® DL BOSCO” a A ’
cnenvD CAmta 2
—ann - - - -
Sp— Fez03 35S 352 557 1et
2 oz T T4 oS Tz
4 z | aas
o WOLPINA
- ARS ROSA MARANGONA | MARANGONA
GIALLA AR5
o — —— — — - —_—— — A (n° 16) n° 17) GRASSA (n” 20) | MAGRA (n° 21)
DEPOSITI ALLUVICH POST-VILLAFRANCHIANL
=2 [=} o = =

e ESUPERF[CIE ERCY
o5 O o-O

R
o 0.0 oNor

O‘

=

SUPERFICIE
EROSIONALE
INFERIORE

N
/N SERIE VULCANICA

o O COMPLESSD SUPERIORE

)
\_\Q&\-\(?../J\'\Q\E/-’“\
. SUPERFICIE DI FORNACCIO-CA’ DEL BOSC04 .

NALE SUPERICRE -7 ——
@ @ cay |:

. O
W

(S

e SR

—

OOO

COMPLESSO ENFER]OR]:

AS3SUPER |SABBIONE(n® | oo SABBIONE
e 10 2) BELLD (n° 6)
/,
% % 3 %

Fea0, 0,96 0,78 1,15 0,64

Tio: 0,54 0,22 0,92 0,44

WA, 10,78 9,09 9,71 14,5

BIANCO ROSA
SABBIONE BIANCO ROSA
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NEW CLAY PRODUCT FOR GLAZED PORCELAIN TILES
CREATED BLENDING LIGHT FIRING LITHOTYPES CONROLLED BY THE LOCAL LABORATORY
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PRELIMINARY DRILLING WITH MECHANICAL AUGER INSIDE THE CLAY MINE
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HELP OF MECHANICAL AUGER DRILLING IN CLAY MINING
- i b &

S1/S2 — LOWER RED FIRING CLAYS
NOT TOO INTERESTING FOR FUTURE MINING EXPLOITATION

Fe203=4-5%
TiO2>1%

1230° C

Fe203=1-1,5%
TiO2<1 %

1230° C
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CORE DRILLING PROSPECTING OPERATIONS AROUND THE MINING AREA
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SUMMARY OF TRADITIONAL METHODS OF PROSPECTING OF CLAY DEPOSIT

PROSPECTING

\ ' GEOLOGICAL MAP

;g} = — - —

LABORATORY

=

g
.
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PROBLEMS OF GEOLOGICAL INTERPRETATION STILL PRESENT AFTER FIRST PROSPECTING PHASE

L = T — 4 g

INCLINED CLAY LAYERS > 40°

SHARP LATERAL VARIATIONS

SUDDEN DEEPENING OF CLAYS

INVERSION OF STRATIGRAPHIC SERIES

DEPDSIT] ALLUVIONALL PILST VILLAFRANCHIANT
=

=8t

UPSRIORE

A2 o o
3 : TN
— COMPLESSC [NFERIORE
SUPERFICIE =z NS
ERGSIONALET A 7
INFFRIORF /\ . PR ?

/N SERIE VALCANICA

NEW PROSPECTING STUDIES REQUIRED
TO HELP A REVISION
OF PREVIOUS STRATIGRAPHIC
AND GEOLOGICAL INTERPRETATION
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NEW PROSPECTING TECHNIQUES

|) DIGITAL TOPOGRAPHIC MODEL OF THE MINING AREA WITH HIGH PRECISION GPS RECORDING
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NEW PROSPECTING TECHNIQUES

1)) DETAILED SURFACE SAMPLING WITH GPS POSTIONING AROUND THE MINING AREA
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NEW PROSPECTING TECHNIQUES
[Il) GPS TOPOGRAPHIC POSITIONING OF ALL THE PREVIOUS CORE DRILLING WITH THE AID OF G.l.S. SOFTWARE
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NEW PROSPECTING TECHNIQUES ;
IV) GEOLOGICAL INFORMATION AND ANALYTICAL DATA RECORDED ON G.I.S. PROJECT y
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NEW PROSPECTING TECHNIQUES

V) GEOPHYSICAL SURVEY : GEO-ELECTRIC METHOD 2D (EARTH RESISTIVITY |MAGING) &
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NEW PROSPECTING TECHNIQUES y
VI) CALIBRATION OF GEO-ELECTRICAL DATA WITH STRATIGRAPHIC INFORMATION BY CORE DRILLING
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CLAYEY SAND - 75-100 QM  ( LIGHT BLUE WITH BLUE SPOTS )

VOLCANIC ROCKS - 400 Qm ( RED COLOUR LOWER LEVELS )
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NEW PROSPECTING TECHNIQUES
VII) DIGITAL MAPPING PROJECT WITH LOCATION OF ELECTRO-STRATIGRAPHIC SECTIONS

RESULTING FROM GEO-ELECTRICAL PROSPECTING
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NEW PROSPECTING TECHNIQUES
Vi) DIGITAL MAPPING PROJECT WITH LOCATION OF ELECTRO-STRATIGRAPHIC SECTIONS
RESULTING FROM GEO-ELECTRICAL PROSPECTING
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NEW PROSPECTING TECHNIQUES

V|) CORRELATION BETWEEN GEOPHYSICAL SURVEY AND CORE DRILLING IN THE SAME AREA
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NEW PROSPECTING TECHNIQUES

LimiTs OF GEO-ELECTRIC METHODS IN CLAY DEPOSITS EVALUATION (IVORY COAST EXPERIENCE)
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NEW PROSPECTING TECHNIQUES
LimiITs OF GEO-ELECTRIC METHODS IN CLAY DEPOSITS EVALUATION (IVORY COAST EXPERIENCE)
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NEW PROSPECTING TECHNIQUES
VII) TECTONIC STRUCTURES RECOGNIZED BY GEOPHYSICAL PROSPECTING ASSOCIATED WITH CORE DRILLING AND GEOLOGICAL SURVEY
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NEW PROSPECTING TECHNIQUES
VIIl) PRELIMINARY 3D MODEL OF THE DEPOSIT ( DEPTH OF LOWER VOLCANIC ROCKS TOP LEVEL )
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NEW PROSPECTING TECHNIQUES
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IXi) NEW GEOLOGICAL MAP AND UPDATED STRATIGRAPHIC SCHEME OF THE CLAY MINE
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SUMMARY OF NEW METHODS OF PROSPECTING APPLIED IN THE STUDY OF LOZZOLO CLAY DEPOSIT

~ - « P A b 8 N ) oy & 7 N

L GEOREFERENCED GEOLOGICAL MAP

| Riialeei_Rudite. mixd - Arcbag - Arcinfo B

PROSPECTING INTEGRATED WITH GPS

GEOPHYSICAL EXPLORATION

Bl E01 Yew Foseots [uel goecton lovs Yrdow Heo
(SRR

i > | S

DIGITAL MODEL OF THE DEPOSIT

3D DIGITAL MODEL OF THE DEPOSIT

Lopnn
Qe e e s |

Y1050 TS

MULTIMEI;-IODOLOGICAL APPROACH IN INDUSTRIAL MINERALS MINING , MiLANO 03 07 2026
: CERAMIN CONSULTING




CONCLUSIONS

e = raery ) } . ST I, o 7 ; 7

IN RECENT YEARS CERAMIC INDUSTRY REQUIRE MORE AND MORE HIGH QUALITY CONTROLLED RAW MATERIALS

WHITE FIRING CLAY MINERALS MUST BE CONSIDERED STRATEGIC RAW MATERIALS
ESPECIALLY FOR THE CERAMIC PRODUCTION IN ITALY

NEW PROSPECTING METHODS APPLIED IN LOZZOLO CLAY MINE HELPED TO BETTER UNDERSTANDING
THE COMPLEX STRATIGRAPHY OF THAT DEPOSIT AND TO IDENTIFY QUALITIES DEMANDED BY THE MARKET

GEOPHYSICAL STUDIES ASSOCIATED WITH CORE DRILLING PROSPECTING RESULTED VERY HELPFUL
TO IDENTIFY THE PRESENCE OF TECTONIC STRUCTURES ASSOCIATED WITH THE MAJOR CONCENTRATIONS
OF MORE VALUABLE KAOLINITIC CLAYS

A MULTIMETHODOLOGICAL APPROACH IN INDUSTRIAL MINERAL MINING COULD BE VERY HELPFUL IF USED CORRECTLY
TO EXPLORE AND FIND SIMILAR CLAY DEPOSITS ELSEWHERE
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