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The Quarry

1. Limestone quarry

2. Quarried material

3. Crushing system
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The Quarry

Varying limestone chemistry

Raw meal variability

Variable clinker mineralogy

Setting and strength 

variability
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Raw Materials

 Source of calsium : Limestone  

CaCO3 / SiO2  91%

 Source of alkalis and alumina e.g. Shale  

Al2O3 / Alkali’s   4%

 Source of alumina e.g. Boiler ash  

Al2O3  4%

 Source of iron e.g Iron ore

Fe2O3  1%

C3S = Tricalcium Silicate (Alite)

C2S = Dicalcium Silicate (Belite)

C3A = Tricalcium Aluminate

C4AF = Tetracalcium Aluminoferrite
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Raw Meal Preparation – Stockpiling, Milling & Storage 

Circular Stacking

(Chevron method)

Layer-type stockpiling 

(Windrow method)

 

Vertical Roller Mill (VRM) Homogenizing Silo

Ball Mill
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Raw Meal Preparation – Stockpiling, Milling & Storage 

Vertical Roller Mill (VRM)

Ball Mill
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Raw Meal Preparation – Stockpiling, Milling & Storage 

Variable raw meal chemistry 

and fineness

Unstable kiln temperature profile 

Variable clinker mineralogy

Setting, expansion (high F.Cao) 

& strength variability
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Preheater and Kiln System - Clinkering
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Preheater and Kiln System - Clinkering

CO2 in clinker manufacturing:

De-carbonation of limestone

CaCO3 → CaO + CO2

Combustion of Fuel

C + 2O2 → E + CO2
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Preheater and Kiln System - Clinkering

Thermal instability

High alkali / sulfur / chloride build-ups 

Cooling inefficiency

Setting, expansion (high 

F.Cao) & strength (low C3S)
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Cement Milling

Vertical Roller 
Mill (VRM)

Ball Mill

Clinker

Gypsum

Cement

Grinding aid



7 May 2026 CONFIDENTIAL

Cement Milling

High residues

Variable gypsum addition and/or 

insufficient gypsum dehydration

Uncontrolled/variable limestone 

addition

Setting variability &  Low strength
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Cement Blending / Types of Cement : SANS 50197-1

CEM I

Portland Cement
95-100% Clinker (K) + 0-5% Minor (NDM)

CEM II

Portland-X and Portland Composite
65-94% K + 6-35% S / D / P / Q / V / W / T / L / LL 

or Composite

CEM III

Blast furnace Cement
5-64% K + 36-95% S

CEM IV

Pozzolanic Cement
45-89% K + 11-55% D P Q V W

CEM V

Composite Cement
20-64% K + 18-49% S + 18-49% P Q V
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Cement Blending / Types of Cement : SANS 50197-1

Inconsistent addition of MIC

Setting & strength variability
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Cement Performance – different composition
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Cement Performance – different composition
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Cement Performance – different composition
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Excellent References



Thank You!

Dr. Grizelda du Toit

Grizelda.dutoit@za.afrisam.com

+27 011 758 6000



SANS 50197-5
VC 9085
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SANS 50197-5 Portland Composite Cements

SANS 50197-1 Portland Composite Cement

SANS 50197-5 Portland Composite Cement – CEM II/C-M
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SANS 50197-5 Portland Composite Cements

SANS 50197-1 Portland Composite Cement
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SANS 50197-5 Portland Composite Cements

SANS 50197-5 Composite Cement – CEM VI


