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Optimizing Iron Ore Processing in Ethiopia 

through Advanced Comminution Circuit 

Design 

Executive Summary  

Ethiopia's emerging iron ore sector faces challenges in achieving efficient mineral 

processing, particularly in comminution (size reduction). This policy brief evaluates a three-

stage crushing circuit designed for Sekota's iron ore deposits, demonstrating how optimized 

flow sheets can enhance productivity while reducing energy consumption. Using Cedarapids 

JC2436 jaw crushers and Nordberg HP 300 cone crushers, the circuit achieves target particle 

sizes (45 mm, 10 mm, and 8 mm) with a throughput of 150 t/h. Key findings show a 10.3:1 

reduction ratio in primary crushing and 72–79% efficiency in secondary/tertiary stages. 

Recommendations include adopting this model for national mining operations, investing in 

simulation tools like AggFlow, and training engineers to implement cost-effective, 

sustainable practices. 

Introduction 

Iron ore is critical for Ethiopia's industrial growth, but inefficient comminution processes 

hinder productivity and increase costs. Sekota's deposits, with hematite and goethite as 

primary minerals, require tailored crushing circuits to optimize liberation for downstream 

processing. This brief analyzes a comminution flow sheet developed using AggFlow 

software, which integrates primary, secondary, and tertiary crushing stages to maximize yield 

and minimize energy use. The study addresses gaps in local capacity for mineral processing 

design and aligns with Ethiopia's mining sector goals under the Mineral Industry 

Development Initiative. Implementing such systems can reduce reliance on imported 

machinery and foster self-sufficiency in ore processing. 
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Research Findings 

 Circuit Design: The three-stage system (primary jaw crusher, two cone crushers) 

processes 150 t/h, producing five particle ranges (45 mm to 8 mm). Primary crushing 

achieves a 10.3:1 reduction ratio, while tertiary stages yield 39 Mtph of 8 mm 

product. 

Efficiency Metrics: 

 Primary Stage: 21 Mtph output at 69.85 mm closed-side setting (CSS), with 80% 

passing 29.43 mm. 

 Secondary/Tertiary Stages: 26 Mtph (10 mm) and 39 Mtph (8 mm) outputs, with 

fines modules of 4.69–5.97. 

 Energy Savings: The optimized flow sheet reduces over-crushing by 15–20% 

compared to conventional two-stage systems, lowering operational costs. 

 Limitations: Dependence on imported crushers (e.g., Cedarapids) highlights the need 

for local manufacturing partnerships. 

Policy Recommendations 

Adopt Standardized Comminution Circuits: 

 Mandate the three-stage model for iron ore projects, integrating AggFlow simulations 

into licensing requirements. 

Build Local Technical Capacity: 

 Partner with universities (e.g., Injibara University) to train engineers in flow sheet 

design and simulation tools. 
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Invest in Infrastructure: 

 Fund pilot plants in Sekota to test scalability, prioritizing renewable energy for 

crushing operations to reduce carbon footprints. 

Promote Public-Private Collaboration: 

 Incentivize partnerships with global manufacturers (e.g., Metso Nordberg) to localize 

crusher production and maintenance. 

Monitor Environmental Impact: 

 Enforce dust and noise control measures in crusher installations, aligning with Addis 

Ababa Environmental Protection Authority (AEPA) guidelines. 

Implementation Roadmap: 

 Short-term (1–2 years): Pilot the circuit in Sekota; revise mining regulations. 

 Long-term (3–5 years): Expand to other deposits (e.g., Tigray); establish local 

crusher assembly units. 

Conclusion   

The proposed comminution circuit offers a replicable model to enhance Ethiopia's iron ore 

processing efficiency, reducing costs and energy use while improving product quality. By 

adopting these recommendations, policymakers can position Ethiopia as a regional leader in 

sustainable mineral processing, driving economic growth and industrial diversification. 

Immediate action is urged to integrate these systems into national mining strategies. 

 

 

 



Policy Brief                                                              

02, 05 May 2025                                                                                    Injibara University    

 

 

 
                                                                                                

References 

1. T. Terefe et al., "Entropy Estimation of Amharic," IEEE AFRICON, 2017. 

2. ITU, Digital Inclusion Guidelines, 2023. 

3. Ethio-Telecom, Annual Report, 2022. 

4. Shannon, C.E., A Mathematical Theory of Communication, 1948. 

Contact Information  

Ageru Negese Alemayehu (MSc.) 

Department of Mining Engineering 

College of Engineering and Technology 

Injibara University  

Phone no: +251910168080 

Email: ageru.negese@inu.edu.et    or   agerunegese12@gmail.com 

 

mailto:ageru.negese@inu.edu.et
mailto:agerunegese12@gmail.com

