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5-Day Cement Industry Training Course
In

ESSENTIALS OF CEMENT MANUFACTURING (SITE
VISIT)

Cairo - Egypt, 01 — 05 June 2026

COURSE LEVEL: BASIC

COURSE OVERVIEW:

Essentials of cement manufacturing provides a comprehensive introduction to the science,
technology, and business of one of the world's most critical building materials. This course defines
the chemical transformation of natural minerals into hydraulic binders and the industrial processes
used to achieve this at scale. By exploring the "Mine-to-Market" value chain, participants will
understand the complexity and importance of the cement industry.

The scope of this training covers the fundamental chemical reactions (calcination and clinkering),
the mechanical stages of production, and the quality standards that govern the final product. It
explores the different types of cement—such as Ordinary Portland and Blended cements—and their
specific applications in construction. Furthermore, the course addresses the modern challenges of
sustainability, carbon reduction, and energy efficiency that are currently reshaping the industry.

Coverage includes detailed modules on raw material sourcing, pyro-processing, grinding technology,
and environmental management. Through an interactive site visit, participants will see the entire
production line in action, from the massive rotary kiln to the high-speed packing plant. Attendees
will gain a solid foundational knowledge of cement manufacturing, enabling them to communicate
effectively with technical teams and understand the strategic goals of the organization.

COURSE OBJECTIVES:

After completion of this course, the participants will be able to:
e Define the chemical composition and primary oxides of cement.
e Explain the "Dry Process" of cement manufacturing from start to finish.
o Identify the key raw materials: Limestone, Clay, Silica, and Iron Ore.
e Understand the role of gypsum in controlling the setting time of cement.
o Describe the function of the preheater tower and the rotary kiln.
o Explain the difference between clinker and finished cement.
o Identify the various grades of cement and their common uses.
e Understand the importance of laboratory testing and quality control.
e Describe the environmental impacts and emission control technologies.
o Identify the safety hazards present in a cement production facility.
o Explain the importance of energy efficiency and alternative fuels.
o Relate the plant's production stages to the final customer requirements.
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TARGET AUDIENCE:

This course is intended for New Technical Hires, Sales and Marketing Teams, Administrative
Professionals, Government Relations Officers, and HR Personnel.

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 HISTORY AND IMPORTANCE OF CEMENT
e Evolution from ancient binders to modern Portland cement.
e The role of cement in global infrastructure and development.
e Global and local market trends in the cement industry.
e Introduction to the cement factory: A city within a city.
o Basic safety rules for visiting a cement production site.

MODULE 2: RAW MATERIALS AND THE QUARRY
Geology of limestone: The primary source of calcium.
Corrective materials: Sand, iron ore, and bauxite.
Quarrying operations: Drilling, blasting, and hauling.
Crushing: Reducing rocks to a processable size.
Storing and blending raw materials in the yard.

MODULE 3: RAW GRINDING AND HOMOGENIZATION
e Achieving the right chemical mix: The "Raw Meal."
e Operation of the Raw Mill: VRM vs. Ball Mill technology.
e The blending silo: Ensuring chemical consistency.
e Managing material fineness and moisture content.
e Role of the process chemist in the early stages.
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MODULE 4: THE PYRO-PROCESSING SYSTEM

The preheater: Using hot gases to warm the raw meal.
Calcination: The chemical release of Carbon Dioxide (CO2).
The Rotary Kiln: Turning meal into molten clinker.

Clinker mineralogy: Alite, Belite, Celite, and Brownmillerite.
The Clinker Cooler: Freezing the chemical structure.

MODULE 5: CEMENT GRINDING AND STORAGE

Clinker + Gypsum: Creating the final hydraulic binder.
Blended cements: Using slag, fly ash, and limestone.
Grinding circuits: The role of the separator and mill.
Managing "Blaine" and "Residue" as quality markers.
Silo management: Separating different cement types.

MODULE 6: PACKING, DISPATCH, AND LOGISTICS

Bagging operations: 50kg bags and jumbo bags.

Bulk dispatch: Tanker loading and weighing systems.
Logistics: Road, rail, and sea transport of cement.
Warehouse management and "First-In, First-Out" (FIFO).
Customer service and the construction supply chain.

MODULE 7: QUALITY CONTROL AND THE LABORATORY

Representative sampling: How the lab monitors the process.
X-Ray Fluorescence (XRF) and X-Ray Diffraction (XRD).
Physical testing: Strength, setting time, and expansion.

The "Mill Test Report" and product certification.

Ensuring consistency for the end-user.

MODULE 8: ENVIRONMENTAL SUSTAINABILITY

Dust control: Bag filters and Electrostatic Precipitators.
Managing emissions: NOx, SOx, and CO.

The industry's Carbon Footprint and "Net Zero" goals.
Water recycling and waste management in the plant.
Noise and vibration control for the local community.

MODULE 9: ALTERNATIVE FUELS AND CIRCULAR ECONOMY

Moving away from fossil fuels: Coal to Waste.

Using RDF (Refuse Derived Fuel), tires, and biomass.
Benefits of co-processing: Safe destruction of waste.
Impact of alternative fuels on the manufacturing process.
The future of "Green Cement" production.

MODULE 10: SAFETY AND HEALTH IN CEMENT PLANTS

High-risk zones: Moving machinery and high temperatures.
Personal Protective Equipment (PPE) requirements.
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o Emergency response and fire safety protocols.
e Occupational health: Managing noise and dust exposure.
o The "Safety Culture": Stop work authority and reporting.

MODULE 11: SITE VISIT: THE "MINE TO MARKET" TOUR
e Viewing the quarry and primary crusher operations.
e Observing the preheater tower and kiln shell.
e Tour of the central control room and laboratory.
e Witnessing the packing and loading process.
o Discussion with plant experts on operational excellence.

MODULE 12: COURSE ASSESSMENT AND CONCLUSION
Final quiz on cement essentials and terminology.

Group project: Mapping the process from start to finish.
Course feedback and continuous improvement.

Summary of key takeaways and industry outlook.
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