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@ IPIAC Historyof IPIAC oy LC3
Cement

A 1855¢ Present Brickplants/ rooftiles plants

A 2000present:Expandeclayplants

A 2016present:Calcinec:layplants

A 2019 Present:Othersustainabilityareas
(wasteto energy wasteto hydrogen CCU)



@ IPIAC Owncapacityat IPIAC CC'CHLC?'

AEngineering
AAutomation

AMachinery construction, including own foundry _ =
for casting steel/iron |

ASynergy with major machinery producers
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@ IPIAC Main productsIPIAC  Cloy LC

Commercialprojects

ATunnelbrick plants

AExpandedlayplants

AC alcinectlayplants ’ | «“’fﬂ#’f""ﬁ'éﬁéﬂr@‘fﬁ’ﬂ'ﬂiﬁm“V“

ASustainabilityprojects
(wasteto energy CCU_ -
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CALCINED CLAY Cement
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@ IPIAC

A Box Feeder Installed power 5Kw

A DoubleShaftMixer
Installedpower
55 Kw

Equipment for  Calcined Clay
Preparation Line
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A RollerMill

Installedpower 130
Kw (75+55)

Variablegap in

betweenthe rollers
(0,8¢ 3mm)
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PARAMETERS FOR RAW CLAY ENTERING KILN

AEnterof the BoxFeeder == from Omm to 100mm

AEXxitof RollerMill to Inlet Chambersss from Omm to 3mm
accordingto clayquality andtype

MOISTURE CONTENT
A+/- 15%up to +/- 25%
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@ IPIAC  Theclaycalcinationunit _ Cloy
AClaypreparation(cohesion moisturecontent, etc.)
Clay is a fine grained natural rock, Clay minerals are hydrated
sediments soilscomposedof one mor phylosilicateswhich form part of
more clay mineralsand other non-clay rocks sedimentsand soils

minerals,

Clay mineral

S5 Natural Matural and synthetic
v Fine-grained (<2 pm or <4 pm) No size criterion
YPENEN. Phyllosilicates as principal constituents May include non-phyllosilicates
Plastic™ Plastic

. & Hardens on drying or firing Hardens on drying or firing

“With some exceptions like flint clayvs.
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Claycalcination(moisture content, temperature, residencetime)

Pyrite
2 decomposition
£ —>
v 380 420
S Combustion of highly g
2 volatile organics e New crystalline
o S combustion phases formation
220 450 , T
100 200 300 400 ) 800 900 °C
2 80 300 400 900
<_> —
g Free water evaporation/ Clay minerals dehydroxylation
< clay minerals dehydration
o 225 450 650 850
g —
b Hydroxide Carbona.t.e
decomposition decomposition

Hanein T., et al., Claycalcinationtechnology state-of-the-art reviewby the RILEMI C282-CCLMaterialsand Structures 2022 553). DOl 10.1617s11527021-018076.



@ IPIAC

AFiring temperature
850950°C

AResidence time in burning
zone around 2% min

depending on clay humidity,

clay type & quality
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calcination

Weight

s e
LSS LIS,
il iddis
LSS
sy
v
s
o

Dehydration oC

w Structural OH | 1400
Dehydroxilation 1200

1000
800
600
400
200

5 10 15 20 25 30 35 40 min

3



@ IPIAC CalcinedClaycooling(color, dust, other)

Burner Hole

POt LD

37— Insufiation of Fuel

Insuflation of Wathe

Heavy Fuel Injection point

Water Injection point
T

IPIAC’s Solution:

The best solution is a mix of both approach’s. IPIAC design
is prepared to receive in the kiln hood a oil lance and a
water lance to make a smart control of the clay colour in

the kiln.

Fuel burns and i
exhausts oxygen
(reducing
atmosphere)

9002C

< 6002°C
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Dynamic Separator
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ADoublebody kiln




IPIAC

DOUBLE BODY KILN

Weight

CALCINATION UNIT Limestone

Calcined
Clay
Cement

calcination

# H,0

Dehydration

ﬂ Structural OH

Dehydroxilation

15 20 25 30 35 40

°C
— 1400
—1200
1000
800
600
400
200

min
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@ IPIAC Calcinationin double rotary kiln

Feeding
material
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5-10 min _ 35 min .
calcination cooling

Temperature
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COLOR CONTROL inesions 3
aicine
IPIAC -

Cement

Burner Hole
. €l NoIE

<317 —__Insuflation of Fuel

Insuflation of Wathe

Heavy Fuel Injection point

Water Injection point

7
IPIAC’s Solution: |
AR ' ' . Fuel burns and
The best solution is a mix of both approach’s. IPIAC design exhausts oxygen
is prepared to receive in the kiln hood a oil lance and a (reducing
water lance to make a smart control of the clay colour in atmosphere)

the kiln.






PARAMETERS FOR CLAY CALCINATIO e 3
IPIAC _ Clay
Doublebody kiln oo

HeatInputs HeatInputs

Filter Dust, 0.05

500¢ 550 Kcal/Kg
20¢ 22 Kw/Ton




Q‘D IPIAC | Coer: LC3
RealProjects Coment

APilot plant Cubac 150 kg/h (1 188 ton/ly) <=> 600 Kcal/kg

22 Kw/ton

AWest Africa Plantc30 ton/h (250 000 ton/y) <=> 529 Kcal/kg
20 Kw/ton
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Calcined
Clay

250.000 tonsyearof cCalcinedCla Cement

CONCLUDED PROJECT WEST AFRICA Hmoshens 3
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PROJECT UNDER DEVELOPMENT Unastane
@ IPIAC RETROFITTED CEMENT CLINKER KILN e 3

Cement

Layout
Calcined Clay Line
300.000 tons/ year —
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CALCINED CLAY

MULTI
PRODUCT EXPANDED CLAY
METAKAOLIN

PLANT CLAY BRICKS

Usingthe samepreperation line equipment,
production resultswill be asfollows:

U 250.000 tonsyearof oCalcinedClag

U 220.000 m3fyearof cExpandedClag theydame
doublebodykiln
Ui 80 000 tons/year of oClayBrickg in a tunnel kiln

with robotizedhandlingandfully automaticprocess
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@ IPIAC MULT!I PRODUCTS PLANT e 3

Linel ¢ CalcinedClay250 000ton/year(750ton/day)
Line2 ¢ ExpandedClay220 000 m3year(x 450ton/day)
Line3 ¢ Bricks - 250ton/day (+ 85 000ton/yean)



