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Course Introduction

Nuclear Chemical Engineering is at the forefront of the energy revolution, merging the principles of nuclear

physics, chemical engineering, and radiological safety to drive innovation in sustainable energy solutions.

Nuclear Chemical Engineering Basics Training Course is designed to provide professionals with a

comprehensive understanding of nuclear reactor chemistry, radioactive material handling, and the

application of advanced chemical engineering techniques in the nuclear sector. By integrating practical

case studies, simulation exercises, and hands-on laboratory training, participants will gain the knowledge

and confidence needed to contribute effectively to nuclear energy projects.

In a world increasingly focused on low-carbon energy, nuclear chemical engineers play a critical role in

ensuring safe, efficient, and environmentally responsible operations. This course emphasizes trending

topics such as nuclear waste management, reactor design optimization, radiochemistry, and process safety

engineering. By leveraging industry best practices and emerging technologies, participants will develop

skills to innovate, analyze, and implement solutions that align with the evolving global energy landscape.

Programme Curriculum

Nuclear Chemical Engineering Basics Training Course

Introduction

Nuclear Chemical Engineering is at the forefront of the energy revolution, merging the principles of nuclear

physics, chemical engineering, and radiological safety to drive innovation in sustainable energy solutions.

Nuclear Chemical Engineering Basics Training Course is designed to provide professionals with a

comprehensive understanding of nuclear reactor chemistry, radioactive material handling, and the application of

advanced chemical engineering techniques in the nuclear sector. By integrating practical case studies,

simulation exercises, and hands-on laboratory training, participants will gain the knowledge and confidence



needed to contribute effectively to nuclear energy projects.

In a world increasingly focused on low-carbon energy, nuclear chemical engineers play a critical role in

ensuring safe, efficient, and environmentally responsible operations. This course emphasizes trending topics

such as nuclear waste management, reactor design optimization, radiochemistry, and process safety

engineering. By leveraging industry best practices and emerging technologies, participants will develop skills to

innovate, analyze, and implement solutions that align with the evolving global energy landscape.

Course Duration

5 days

Course Objectives

1. Understand fundamental principles of nuclear chemistry and chemical engineering integration. 

2. Explore nuclear reactor physics and thermodynamics applications in chemical processes. 

3. Gain expertise in radiochemistry and radioactive isotopes management. 

4. Learn nuclear fuel cycle processes including enrichment, reprocessing, and disposal. 

5. Develop skills in nuclear waste treatment and sustainable management. 

6. Understand radiation safety protocols and regulatory compliance. 

7. Apply process simulation tools for reactor and chemical system optimization. 

8. Examine advanced chemical separation techniques for nuclear materials. 

9. Analyze environmental impact assessments in nuclear operations. 

10. Implement risk management and hazard mitigation in nuclear plants. 

11. Explore emerging nuclear technologies and innovative engineering solutions. 

12. Integrate real-world case studies to improve problem-solving skills. 

13. Enhance teamwork, decision-making, and leadership in nuclear projects. 

Target Audience

1. Chemical engineers transitioning to nuclear applications 

2. Nuclear engineers seeking chemical process knowledge 

3. Energy sector professionals and consultants 

4. Safety and regulatory compliance officers 

5. Researchers and academicians in nuclear sciences 

6. Students pursuing nuclear engineering or chemical engineering 

7. Project managers in nuclear plant operations 

8. Environmental engineers focusing on sustainable nuclear solutions 

Course Modules

Module 1: Fundamentals of Nuclear Chemical Engineering

Nuclear physics basics and atomic structure 

Radiation types, interactions, and detection 

Nuclear reactions and fission processes 

Radioactive decay and half-life concepts 

Case Study: Chernobyl incident analysis 

Module 2: Nuclear Fuel Cycle and Reactor Chemistry

Uranium and thorium fuel cycles 



Enrichment and fuel fabrication processes 

Reactor coolant chemistry and corrosion control 

Spent fuel handling and storage methods 

Case Study: Fukushima fuel management review 

Module 3: Radiochemistry and Isotope Applications

Radiotracers in chemical engineering 

Radioactive isotope production and usage 

Analytical techniques in radiochemistry 

Industrial and medical isotope applications 

Case Study: Radiotracer application in water treatment 

Module 4: Nuclear Waste Management

Classification of nuclear waste 

Treatment, containment, and disposal methods 

Long-term environmental safety strategies 

Advanced vitrification and immobilization techniques 

Case Study: Yucca Mountain nuclear waste repository 

Module 5: Radiation Safety and Regulatory Compliance

Principles of radiation protection 

Safety protocols and monitoring techniques 

National and international regulations 

Emergency response planning and mitigation 

Case Study: Radiation safety implementation in nuclear labs 

Module 6: Process Simulation and Optimization

Simulation tools for nuclear chemical systems 

Thermodynamic modeling and reactor efficiency 

Chemical separation processes modeling 

Process optimization for sustainability 

Case Study: Simulation-based reactor efficiency improvement 

Module 7: Environmental Impact and Sustainability

Environmental risk assessments in nuclear operations 

Green chemistry principles in nuclear engineering 

Minimizing carbon footprint and emissions 

Sustainable nuclear technology innovations 

Case Study: Environmental monitoring at nuclear power plants 

Module 8: Emerging Trends and Innovations

Small Modular Reactors and advanced reactors 

Nuclear fusion chemistry basics 

Advanced separation and recycling techniques 

Digitalization and AI in nuclear process control 

Case Study: Implementation of AI-driven nuclear safety systems 



Training Methodology

This course employs a participatory and hands-on approach to ensure practical learning, including:

Interactive lectures and presentations.

Group discussions and brainstorming sessions.

Hands-on exercises using real-world datasets.

Role-playing and scenario-based simulations.

Analysis of case studies to bridge theory and practice.

Peer-to-peer learning and networking.

Expert-led Q&A sessions.

Continuous feedback and personalized guidance.

Register as a group from 3 participants for a Discount

Send us an email: info@fineskilltrainingcenter.org or call +254769199797 

Certification

Upon successful completion of this training, participants will be issued with a globally- recognized certificate.

Tailor-Made Course

 We also offer tailor-made courses based on your needs.

Key Notes

a. The participant must be conversant with English.

b. Upon completion of training the participant will be issued with an Authorized Training Certificate

c. Course duration is flexible and the contents can be modified to fit any number of days.

d. The course fee includes facilitation training materials, 2 coffee breaks, buffet lunch and A Certificate upon

successful completion of Training.

e. One-year post-training support Consultation and Coaching provided after the course.

f. Payment should be done at least a week before commence of the training, to Fineskill Training Center

account, as indicated in the invoice so as to enable us prepare better for you.

Upcoming Scheduled Sessions

Start Date End Date Location Price

07 Sep 2026 11 Sep 2026 Online $1,000

07 Sep 2026 11 Sep 2026 Physical $1,500

14 Sep 2026 18 Sep 2026 Online $1,000

mailto:info@fineskilltrainingcenter.org


Start Date End Date Location Price

14 Sep 2026 18 Sep 2026 Physical $1,500

21 Sep 2026 25 Sep 2026 Online $1,000

21 Sep 2026 25 Sep 2026 Physical $1,500

28 Sep 2026 02 Oct 2026 Online $1,000

28 Sep 2026 02 Oct 2026 Physical $1,500

Ready to enroll or request a customized program? Book online or contact us:

Register Online Now

Email: info@fineskilltrainingcenter.com | Website: www.fineskilltrainingcenter.com

https://fineskilltrainingcenter.com/courses/nuclear-chemical-engineering-basics-training-course

