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Minerals are important for society to function, but it is useful to know how they are formed, extracted and
converted into useful products. This course will introduce students to earth sciences, with afocus on mineral
resources, as well aslooking at how these resources are converted into useful materials and what wastes are
produced in the process. We will focus on how minerals can be considered "critical” to society now and in the
future.
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From this course the students will be expected to know how mineral resources are situated geologically, how
they are measured, how mining and minerals processing leads to final products that are used in society and
what the implications of the extraction of minerals are for the environment.
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This course will cover the following topics:

Week 1 - 4 (Basics of Geology and Earth Sciences with afocus on mineral resources)
1. Introduction to earth sciences and the importance for minerals resources

2. Geology and the lithosphere - geological time and formations

3. Processes of rock and mineral formation

4. Mineralogy

Week 5-14 (Minerals resources and their extraction, transformation into mineral products)
5. Reserves, resources, geological uncertainty and economics

6. Mineral deposits and mining

7. Beneficiation of ore and minerals processing - general considerations
8. Manufacturing mineral products - general considerations

9. Critical minerals methodologies

10. Critical minerals case study 1 - Rare earths / rare metals

11. Critical minerals case study 2 - Base metals

12. Waste, recycling and environmental impacts

13. Social impacts of minerals - Dutch disease and conflict

14. Future mining - what comes next?

Each of the above topics covers 1-2 weeks, with one class per week.
The course overall consists of 14 classes and one feedback session.
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The course will be assessed based on:
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2. small exercises (20%)
3. final presentation (10%)
4. final assignment (40%)

Scores will be given on ascale of 0-100.
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GusGunn  Critical Metals Handbook

W.J. Rankin, 2011  Mineras, metals and sustainability Textbook is not necessary, but is a useful
reference and will bereferred to in class.

https://www.iied.org/mining-mineral s-sustai nabl e-devel opment-mmsd(Mining, Minerals and Sustainable
Development )

https.//www.resourcepanel .org/reports/mineral-resource-governance-21st-century(Mineral Resource
(Governance in the 21st Century)
https://www.undp.org/content/undp/en/home/librarypage/poverty-reduction/M anaging-Mining-for-SD.
html(Managing Mining for Sustainable Development)
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Class materials will be loaded on PandA and pre-reading may be required.
Final assessment istypically areport, which will require anumber of hours for research and writing.
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Consultation is available by prior arrangement.




