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5-Day Cement Industry Training Course 
In 

CEMENT RAW MATERIAL (SITE VISIT) 
Cairo - Egypt, 09 – 13 Feb. 2026 

 
COURSE LEVEL: BASIC 
 
COURSE OVERVIEW:  
The quality of the final cement product is inherently determined by the characteristics of the raw 
materials sourced from the earth. This course defines the geological and chemical properties of the 
primary materials—limestone, clay, sand, and iron ore—and their specific roles in the manufacturing 
process. By understanding the mineralogical foundations of cement, participants will learn how to 
value and manage the natural resources that sustain the industry. 
 
The scope of this training includes the exploration of quarrying techniques, raw material sampling, 
and the use of corrective materials to balance the chemical mix. It covers the logistical aspects of 
material handling, from the extraction point to the primary crusher and the storage piles. Furthermore, 
the course addresses the environmental and sustainability considerations involved in mining and the 
growing importance of utilizing industrial by-products as alternative raw materials. 
 
Coverage includes the principles of pre-blending, the impact of moisture and impurities on material 
processability, and the basic laboratory tests used to verify material quality. Through an informative 
site visit to the quarry and raw material storage areas, participants will see the scale of extraction 
operations and the technologies used to ensure a consistent feed to the plant. Attendees will gain a 
fundamental appreciation for the "mine-to-mill" value chain and the importance of resource 
optimization. 
 
COURSE OBJECTIVES:  
After completion of this course, the participants will be able to: 

• Identify the primary and secondary raw materials used in cement. 
• Explain the function of calcium, silica, alumina, and iron in clinker. 
• Understand the basic geological formations where limestone is found. 
• Describe the processes of drilling, blasting, and extraction in a quarry. 
• Evaluate the impact of raw material moisture on crushing and grinding. 
• Identify common impurities in raw materials and their chemical effects. 
• Explain the role of "corrective" materials like bauxite and iron ore. 
• Understand the operation of stacker and reclaimer systems for pre-blending. 
• Summarize the environmental regulations governing quarry operations. 
• Perform basic visual and physical inspections of raw material quality. 
• Describe the benefits of using alternative raw materials like slag or fly ash. 
• Understand the importance of representative sampling in the quarry. 
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TARGET AUDIENCE:  
This course is intended for Quarry Staff, Raw Material Handlers, Junior Chemists, Procurement 
Officers, and Environmental Coordinators. 
 
TRAINING COURSE METHODOLOGY:  
A highly interactive combination of lectures, discussion sessions, and case studies will be employed 
to maximize the transfer of information, knowledge, and experience. The course will be intensive, 
practical, and highly interactive. The sessions will start by raising the most relevant questions and 
motivating everybody to find the right answers. The attendants will also be encouraged to raise more 
of their questions and to share in developing the right answers using their analysis and experience. 
There will also be some indoor experiential activities to enhance the learning experience. Course 
material will be provided in PowerPoint, with necessary animations, learning videos, and general 
discussions.  
 
The course participants shall be evaluated before, during, and at the end of the course. 
 
COURSE CERTIFICATE:  
National Consultant Centre for Training LLC (NCC) will issue an Attendance Certificate to all 
participants completing a minimum of 80% of the total attendance time requirement. 
 
COURSE OUTLINE / COURSE CONTENT: 
MODULE 1: THE FOUNDATIONS OF CEMENT MATERIALS 

• Introduction to the four main oxides: CaO, SiO2, Al2O3, Fe2O3. 
• History of limestone use in construction and masonry. 
• Overview of the "Raw Material Balance" in a cement plant. 
• Definitions: Natural materials vs. industrial additives. 
• Safety rules for raw material handling and storage. 

 
MODULE 2: LIMESTONE: THE PRIMARY COMPONENT 

• Chemical and physical properties of high-quality limestone. 
• Varieties of calcium carbonate: chalk, marl, and marble. 
• Assessing the "Lime Saturation Factor" from the source. 
• Impact of magnesium oxide (MgO) limits on limestone selection. 
• Quarrying strategies for consistent limestone quality. 

 
MODULE 3: ARGILLACEOUS MATERIALS: CLAY AND SHALE 

• Sources of silica and alumina in the raw mix. 
• Handling challenges: stickiness, moisture, and plasticity. 
• The role of shale and its impact on the burning process. 
• Secondary components: managing organic matter in clay. 
• Alternative sources of silica and alumina. 
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MODULE 4: CORRECTIVE AND ADDITIVE MATERIALS 
• Why we use correctives: fine-tuning the chemical moduli. 
• Iron ore and mill scale: the sources of the fluxing agent. 
• Bauxite and high-alumina clays: when and why to use them. 
• Sand and high-silica rocks for adjusting the Silica Modulus. 
• Managing the cost and logistics of corrective materials. 

 
MODULE 5: QUARRYING AND EXTRACTION TECHNIQUES 

• Geological mapping and core drilling for resource estimation. 
• Modern blasting techniques and vibration control. 
• Equipment used: hydraulic excavators, wheel loaders, and dump trucks. 
• Primary crushing: selecting the right crusher for the rock type. 
• Safety protocols for working in high-wall quarry environments. 

 
MODULE 6: MATERIAL TRANSPORT AND LOGISTICS 

• Overland belt conveyors vs. truck hauling: a cost comparison. 
• Managing material transfer points to minimize dust and spillage. 
• Weighing and monitoring material flow to the plant. 
• Infrastructure for receiving and unloading external materials. 
• Emergency procedures for conveyor and transport failures. 

 
MODULE 7: PRE-BLENDING AND HOMOGENIZATION 

• The science of "Longitudinal" vs. "Circular" stockpiling. 
• Operation of the stacker: building a homogeneous pile. 
• The reclaimer: techniques for consistent material withdrawal. 
• Calculating the "Blending Efficiency" of the storage system. 
• Managing "dead stock" and material segregation in piles. 

 
MODULE 8: ALTERNATIVE RAW MATERIALS (ARM) 

• Sustainability: using industrial by-products as raw feeds. 
• Copper slag, fly ash, and phosphogypsum as ARM sources. 
• Chemical compatibility and regulatory permits for ARM. 
• Economic benefits of reducing "virgin" material consumption. 
• Impact of alternative materials on the final cement color. 

 
MODULE 9: SAMPLING AND QUALITY VERIFICATION 

• The importance of a representative sample for chemical analysis. 
• Manual vs. automatic sampling techniques in the quarry. 
• Basic laboratory tests: moisture, fineness, and LOI. 
• Understanding the "Certificate of Analysis" from suppliers. 
• Monitoring material consistency over the quarry's life. 

 
MODULE 10: ENVIRONMENTAL SUSTAINABILITY AND RECLAMATION 

• Dust and noise control in quarrying and transport. 
• Water management and runoff control in open-pit mines. 
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• Biodiversity and land reclamation strategies after extraction. 
• Community relations and the social license to operate. 
• Reducing the carbon footprint of raw material logistics. 

 
MODULE 11: SITE VISIT: QUARRY AND STOCKPILE TOUR 

• Walkthrough of the active quarry face and blasting area. 
• Inspection of the primary crusher and conveyor system. 
• Observing the stacker and reclaimer in the pre-blending hall. 
• Review of the raw material sampling station. 
• Discussion with the Quarry Manager on resource optimization. 

 
MODULE 12: COURSE ASSESSMENT AND CONCLUSION 

• Summary of the raw material impact on cement quality. 
• Final knowledge check: identifying different minerals. 
• Group discussion on future raw material challenges. 
• Course feedback and evaluation. 
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