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Introduction to Thorium

Overview of Thorium: Thorium is a naturally occurring radioactive element that can be
used as a fuel in nuclear reactors. It offers several advantages over traditional uranium,
including greater safety, reduced nuclear waste, and the potential for more sustainable
energy production.

Significance of Thorium: As a fuel source, Thorium has the potential to provide cleaner
energy with a lower environmental impact. Its abundance and ability to breed fissile
material make it an attractive alternative for future energy needs.

Vision for the Centre: The proposed centre aims to harness Thorium's potential through
cutting-edge research and development, positioning Morocco as a leader in sustainable
nuclear technology.
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Centre Overview

Core Technology: The centre will utilize a Liquid Fission Thorium design, which allows for
efficient and safe energy generation. This design minimizes the risk of meltdown and
enhances the sustainability of nuclear power.

Design Inspiration: Derived from designs such as Copenhagen Atomics' Onion and heavy
water design, and China’s bulb design, this approach leverages advanced reactor
technology to optimize Thorium utilisation.

Goals: The centre aims to drive innovation in energy production, industrial applications,
medical advancements, and environmental sustainability through focused research in
key areas.
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Research Areas Overview

Outline of Research Divisions:

1) Power Research Division: Focused on developing efficient power generation methods using
Thorium.

2) Industrial Heat Division: Exploring high-temperature applications for industrial processes,
including Hydrogen production, CO2 sequestration and Ammonia production.

3) Medical Division: Concentrating on the production of medical isotopes and cancer therapies.

4) Environmental Research Division: Investigating the environmental impacts and sustainability
of Thorium use. This also includes Thorium production, refinement and fuel preparation.

5) Fuel Security and Tracking Division: Implementing blockchain technology for secure tracking
of isotopes used in medical applications.
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Power Research Division

Focus on Supercritical CO2 Technology: This division will research power generation using
supercritical CO2 (sCO2) as a working fluid, which offers significant efficiency improvements
over traditional steam cycles.

Advantages:
Higher thermal efficiency (up to 50%).
Smaller turbine sizes leading to reduced costs and environmental footprint.

Lower emissions due to decreased fossil fuel reliance, promoting cleaner energy production.
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Supercritical CO2 Technology

Explanation of sCO2 Cycle: In supercritical conditions (above 31°C and 7.4 MPa), CO2 behaves
like a gas but has liquid-like density, allowing for efficient heat transfer and energy conversion.

Benefits Over Traditional Systems:
Compact equipment size (up to four times smaller than conventional systems).

Enhanced performance due to rapid density changes with minor temperature or pressure
adjustments.

Applications: Suitable for various energy sources including nuclear, waste heat recovery, and
concentrated solar power systems.
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Industrial Heat Division

High-Temperature Applications: This division will explore how high-temperature heat from
liquid fission Thorium can be utilized in industrial processes such as:

Steel production
Chemical manufacturing
Hydrogen generation

Benefits: Utilizing Thorium-derived heat can significantly reduce operational costs and carbon
emissions in heavy industries, supporting a transition towards greener practices.
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Economic Impact of Industrial Heat

Cost Savings: Industries utilizing high-temperature heat from Thorium can achieve substantial
cost reductions in energy consumption.

Attracting New Industries: The centre may draw new businesses focused on sustainable
technologies, enhancing economic growth in Morocco.

National Competitiveness: By investing in advanced industrial processes powered by Thorium,
Morocco can boost its position in the global market for green technologies.
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Medical Division Overview

Production of Medical Isotopes: The medical division will focus on producing essential isotopes
such as Molybdenum-99 (Mo-99) and lodine-131, which are critical for diagnostic imaging and
treatment procedures.

Importance in Healthcare: Medical isotopes are crucial for diagnosing conditions like cancer and
heart disease, making their reliable production vital for patient care.
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Target Alpha Therapy (TAT)

Explanation of TAT Mechanism: Targeted Alpha Therapy combines biological molecules that
specifically target cancer cells with alpha-emitting radioisotopes (e.g., Lead-212). This method
allows for precise delivery of radiation directly to tumors while minimizing damage to
surrounding healthy tissues.

Advantages of TAT:

Alpha particles are highly effective at killing cancer cells with minimal doses—fewer than five
particles can kill a cell compared to hundreds required by beta emitters or chemotherapy
agents.

TAT can be used effectively without needing internalization by the target cells, making it
versatile for various cancer types.
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Economic Benefits of Medical Research

Partnership Opportunities: The centre can collaborate with pharmaceutical companies to
develop new therapies based on TAT and other advancements in nuclear medicine.

Job Creation: Establishing this division will create high-skilled jobs in medical research and
isotope production sectors.

Public Health Contributions: By ensuring a steady supply of medical isotopes, the centre will
enhance healthcare outcomes and access to critical treatments.
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Blockchain Isotope Tracking Division

Purpose of Blockchain Tracking: This division will implement blockchain technology to create an
immutable record of isotope production, distribution, and usage. This ensures transparency and
security throughout the supply chain.

Benefits:

Enhanced data security and privacy control over sensitive medical information related to
isotopes used in treatments.

Immutable tracking allows stakeholders to monitor radiation exposure related to each
procedure accurately
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Applications of Blockchain in Isotope Tracking

Secure Sharing of Data: Blockchain facilitates decentralized sharing of data among institutions
while maintaining patient privacy. Patients can control who accesses their data at any time.

Improved Accountability: Each transaction related to isotope usage is recorded on the
blockchain, preventing data manipulation or unauthorized access. This is crucial for compliance
with regulatory standards.

Support for Nuclear Nonproliferation Efforts: By providing transparent tracking mechanisms,
blockchain can help prevent unauthorized access or diversion of radioactive materials.
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Environmental Research Division

Life Cycle Analysis Focus: This division will conduct comprehensive studies comparing the
environmental impacts of Thorium reactors versus traditional uranium reactors. This includes
assessing waste management strategies and emissions profiles throughout the fuel cycle.

Sustainability Assessment: Understanding the ecological footprint of Thorium use will help
inform policies aimed at promoting cleaner energy sources.

This division will also operate Thorium extraction, refinement and fuel preparation programs to
thoroughly study the impacts of the Thorium fuel cycle.
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Sustainability Goals

Reduction of Long-Lived Nuclear Waste: Liquid Fission Thorium Burners produce significantly
less long-lived waste compared to uranium reactors, addressing one of the major concerns
associated with nuclear energy.

Carbon Footprint Assessment: By evaluating the lifecycle emissions from Thorium-based power
generation versus fossil fuels, this research aims to demonstrate the environmental benefits of

transitioning to Thorium.
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Economic Benefits Overview

Job Creation: High-skilled positions across research, engineering, operations, healthcare
sectors will be generated.

Energy Independence: Utilizing domestically sourced Thorium reduces reliance on imported
fossil fuels, enhancing national security.

Cost Efficiency: Lower operational costs compared to uranium-based systems; potential savings
estimated at up to 90%.

Export Opportunities: Establishing Morocco as a leader in Thorium technology could open
lucrative international markets for innovative nuclear solutions.
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Strategic Partnerships

Collaboration Opportunities: The centre aims to partner with universities, research institutions,
and industry leaders to foster innovation and share knowledge.

Funding Prospects: Potential funding avenues include government grants aimed at advancing
clean energy technologies and private investment from stakeholders interested in sustainable
development.
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GClobal Research Partnherships

Shanghai Institute of Applied Kurchatov Institute. Russia Grenoble Institute of
Physics (SINAP), China ’ Technology, France
European Organization for Indian Atomic Energy Oak Ridge National

Nuclear Research (CERN) Commission (DAE), India Laboratory (ORNL), USA

Canadian Nuclear Idaho National Laboratory Japan Atomic Energy
Laboratories (CNL) (INL), USA Agency (JAEA)

Netherlands Organisation for _ Texas A&M University,
. e Denmark Technical _ _
Applied Scientific Research University (DTU) Nuclear Engineering &

(TNO) y Science Center, USA

Nuclear Research Institute Brazilian Nuclear Energy |German Research Center for
(NRI), Czech Republic Commission (CNEN) Geosciences (GF2)

SAFE Fission Consult™ 18



CAPEX for Thorium Research Centre

Estimated Capital Expenditure: The total CAPEX for constructing the Thorium Research Centre
is projected to be approximately CHF 100 million. This estimate encompasses various
components essential for establishing a state-of-the-art research and development center.
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Breakdown of Costs

Infrastructure Development: CHF 40 million

Construction of laboratory spaces, reactor facilities, and administrative buildings.

Installation of safety and containment systems to meet regulatory standards.

Equipment and Technology: CHF 30 million

Procurement of advanced reactor technologies, including liquid fission Thorium systems.
Acquisition of supercritical CO2 turbines and other energy conversion technologies.

Research and Development: CHF 20 million

Funding for initial research projects, including isotope production and blockchain tracking systems.

Collaboration costs with institutions like the Paul Scherrer Institute (PSI) for technology validation.
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Funding Sources

Government Grants: Potential funding from national and international grants aimed at
promoting clean energy technologies.

Private Investment: Engagement with venture capitalists and industry partners to secure
additional funding for specific research areas.

Public-Private Partnerships: Collaborations with established nuclear technology firms to share
costs and expertise.
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Long-term Financial Outlook

The centre is expected to generate revenue through:
1) Sale of medical isotopes.
2) Licensing of developed technologies.

3) Collaborative research projects with academic and industrial partners.
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Project Timeline

Overview: The timeline for the Thorium Research Centre project spans approximately 5 years,
from initial planning to operational status. Key phases include feasibility studies, construction,

and commissioning.
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Timeline Breakdown - Phase T

Phase 1: Feasibility Study and Planning (Months 1-6)

Conduct comprehensive feasibility studies to assess site selection, regulatory requirements, and
technological needs.

Engage with stakeholders, including government bodies, investors, and research institutions.

Finalize project scope, budget estimates, and funding strategies
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Timeline Breakdown - Phase 2

Phase 2: Design and Regulatory Approval (Months 7-12)
Develop detailed architectural and engineering designs for the centre.

Submit applications for necessary permits and regulatory approvals from national nuclear
safety authorities.

Conduct public consultations to address community concerns and gather feedback.
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Timeline Breakdown - Phase 3

Phase 3: Construction (Months 13-30)

Begin construction of the centre, including infrastructure development and installation of safety
systems.

Procure and install advanced reactor technologies and other essential equipment.

Regularly monitor progress to ensure adherence to timelines and budgets.
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Timeline Breakdown - Phase 4

Phase 4: Research Setup and Testing (Months 31-42)
Establish laboratory spaces and operational setups for various research divisions.

Conduct initial testing of reactor systems, supercritical CO2 technology, and isotope production
processes.

Begin pilot projects in collaboration with academic partners.

SAFE Fission Consult™ 27



Timeline Breakdown - Phase 5

Phase 5: Commissioning and Operational Readiness (Months 43-60)

Finalize testing protocols and safety assessments to ensure compliance with regulatory
standards.

Train staff on operational procedures, safety protocols, and emergency response plans.

Officially launch the centre with an inaugural event showcasing its capabilities to stakeholders.
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Timeline Breakdown - Phase 6

Phase 6: Ongoing Research and Development (Post Month 60)
Initiate full-scale research projects across all divisions.
Continuously evaluate performance metrics and seek opportunities for innovation.

Foster partnerships for collaborative research initiatives.

The proposed timeline provides a structured approach to establishing the Thorium Research
Centre, ensuring that each phase is meticulously planned and executed to achieve operational
readiness within five years. This slide presents a clear timeline for the project, outlining each
phase's objectives and expected duration while emphasizing the systematic approach to
establishing the Thorium Research Centre.
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Conclusion & Call to Action

Summary of Potential Impact: The proposed Thorium Research Centre represents a
transformative opportunity for Morocco in terms of energy security, economic growth, public
health improvement, and environmental sustainability.

Invitation for Support: We invite investors and government bodies to support this pioneering
initiative that promises not only technological advancement but also significant societal
benefits.

Contact@TheThoriumNetwork.com

Link to this file: TRC-Morocco
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