
Institution of the State of São Paulo

Supported and operated technical and administratively by  
the 

Brazilian Nuclear Energy Commission (CNEN)
of the 

Ministry of Science, Technology, Innovation and 
Communication
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IPEN – Nuclear and Energy Research Institute 
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A little of our history

Source: O Globo

The IEA R1 reactor was inaugurated  on  25th January 1958 in the presence of the 
President of Brazil (Juscelino Kubitschek).
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IPEN stablished its post-graduation program in Nuclear Science and Technology with USP-1976

Source: Archive IPEN
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A little of our history



New areas developed to dominate the technology on the Fuel Cycle

Source: Archive IPEN
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A little of our history



IPEN - Nuclear and Energy Research Institute 
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MISSION

"Our commitment is to improve the quality of life of the Brazilian 
population, producing scientific knowledge, developing 
technologies, generating products and services in a safe way and 
training human resources in the nuclear and related areas."

Photo : Marcello Vitorino
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Infrastructure (highlights)
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Infrastructure (highlights)
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The Nuclear Reactor IEA-R1 operates since 1957 
(officially inaugurated in 1958) for research and 

radionuclides production, mainly for nuclear medicine.

The uses for research are nuclear physics, neutron 
activation, radiochemistry, etc,

Training for reactor operation.

IPEN IEA-R1 research reactor

RUSSIA – LATIN AMERICA: DIALOGUE OF FUTURE LEADERS OF THE NUCLEAR INDUSTRY OF THE REGION - March 12, 2024



IPEN IEA-R1 research reactor
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Main characteristics

 Constructor: Babcok-Wilcox
 First criticality: September 16th, 1957 
 Type: open pool type reactor
 Moderator and coolant: light water
 Nominal power: 5 MW
 Thermal flux: 1 x 1014 n cm-2 s-1

 Fast flux: 1.3 x 1013 n cm-2 s-1

 8 radial and 2 tangential beam holes;
 Operating cycle: 9h per day, 3 days per week



 Nuclear fuel performance and irradiation damage 
studies.
 Thermal hydraulic, structural and risk analysis.
 Ageing management of mechanical components.
 Probabilistic safety assessment.

IPEN/MB-01 reactor, 
100 W critical facility

(Built by Ipen with the collaboration 
of the Brazilian Navy – first 

criticality in 1988)

IPEN/MB-01 research reactor
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United States; 2392

France; 638

Russia; 556

Japan; 285

Hungary; 234

United Kingdom; 222

Brazil; 166
France/United States; 113

Sweden; 54

Slovenia; 53
Serbia; 44

Russia/United States; 37Czech Republic; 35Spain; 35France/United Kingdom; 27

Poland; 27
China; 18

Korea; 12
India; 8

Russia/Kazakhstan; 6
Canada; 3

Argentina/United States; 2

Argentina; 1

China/United States; 1

International Criticality Safety Benchmark 
Experiments - ICSBEP Configurations

Contribution by Country
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United States; 53

Brazil; 20

Japan; 15

Russia; 15

United Kingdom; 12

Serbia; 10

Czech Repubic; 4

Japan/United States; 4

Sweden; 4

France; 3

Slovenia; 3

Slovenia/United States; 3

United States/Switzerland; 3Canada; 2

Argentina; 1
Argentina/United States; 1

Belgium/Germany; 1

Belgium/United Kingdom; 1

Czech Repulbic/Russia; 1

France/United States; 1

Hungary; 1

Italy; 1

Italy/Switzerland; 1Kazakhstan/Russia; 1

Korea; 1

Russia/United States; 1
Slovenia/France; 1

Spain; 1
Switzerland; 1

United …

Contribution by Country
International Reactor Physics Experiments-IRPhEP

Experimental Series  
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Nuclear Fuel

Since 1987, IPEN has been manufacturing the 
fuel for the research reactors

In last years a new 
program to fabricate 

fuels with high uranium 
density has been started 
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Brazilian Multipurpose Reactor
(RMB)

The new Reactor will provide Brazil with a key 

infrastructure to national development activities of the 

nuclear sector in the areas of social, strategic, industrial, 

scientific and technological development and application 

Main Functions:

 Radioisotope Production for Medical/Industrial  

Applications

 Fuel and Materials Irradiation Testing

 Neutron Beam Laboratory

 Education and Training
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Important research being developed at IPEN  
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Synthesis of high 
purity graphene by 
botton-up process

Synthesis of Boron Nitride 
Nanosheets by dry top-down 
process

• Fast, simple, clean and 
scalable simple method for 
producing 2D materials 
Includes

• Bottom-Up and Top-Down 
strategies 

• Synthesis of materials in 
solid, liquid or gas phase

Advanced 2D Materials obtained by 
low-cost cold plasma methods

Frequency 
Generator

Eletric 
Power 
Source
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Hydrophobic Graphenoid Layer on 
Portland Cement for Non-Thermal Plasma 

Method
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• Hydrophobic coating on 
ready-made surfaces

• Prevents infiltration
• No need for paints or 

polymers  
• deep application of 

graphenoid directly into 
concrete
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CO2 into Products

Transformation of CO2 into 
products through different 
routes such as electrochemical, 
photochemical or a mixture of 
both
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Electrification of Ammonia Synthesis

Obtaining ammonia 
electrochemically using a 
polymer electrolyte, making it 
possible to obtain the gas 
without salt contamination and 
with higher energy efficiency 
than the traditional Habber-
Bosh.
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Methane in Chemical Inputs

We are currently at the 
scientific frontier in 
obtaining liquid 
hydrocarbons from 
methane electrochemically 
at mild conditions.
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Innovative Lead-Carbon Battery 
Utilizing Electrode-Electrolyte 
Assembly Inspired by PEM-FC 

Architecture
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Using Pb/C nanostructured 
on fuel cell architecture we 
construct a flexible, light 
and very stable lead acid 
battery
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Title

Sustainable and residue-free nuclear fuel fabrication for research reactors in Brazil  

Strengthening industrial gamma tomography technology to characterize Brazilian 
reservoir rocks and quality control of refining towers and pipes for enhancement of 

oil production.

Development of radioisotope and radiopharmaceutical Ac225-PSMA for applicability 
in the treatment of prostate cancer
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Ionizing radiation applied for reducing plastic and microplastics
pollution: standardization of methods for detection, characterization 

and treatment demonstration in situ



IAEA Technical Cooperation Projects

Title
Project RLA1020 (ARCAL CLXXIX)  - Promoting Radiation Technology in Natural and 
Synthetic Polymers for the Development of New Products, with Emphasis on Waste 

Recovery

Projeto Arcal RLA 2020016 "Implementación del proceso de irradiación de frutas 
frescas y secas com fines cuarentenários.  Cooperation with Argentina 
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Development of mobile unit using an electron beam accelerator for treatment of 
effluent from petroleum industry and degradation of toxic organic compounds in 

wastewater for reuse in industrial processes and cleaning purposes

Improving of Brachytherapy Production Quality for Cancer Treatment in 

Brazil



IAEA Technical Cooperation Projects

Programme: Coordination Research Projects - CRP

Enhancing the Beneficial Effects of Radiation Processing in Nanotechnology

Development of Radiation-Grafted Membranes for Cleaner and Sustainable Energy

Radiation based technologies for treatment of emerging organic pollutants

Determination of Lethal and Sterilizing Doses of gamma radiation for all life cycle stages of
Plutella xylostellaa (Linnaeus, 1758) (Lepidoptera:Plutellidae) diamondback moth for 
phytosanitary treatment

Radiation Processing For Preservation of Cultural Heritage Objects

Radiation Effect on Polymer Materials Commonly Used in Medical Devices
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Recent meeting organized by IPEN-CNEN with the support of IAEA

Photo : E. R. Paiva
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Course organized by IPEN-CNEN with

support of IAEA)

Photo : E. R. Paiva
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Products and Services
Production of Radioisotopes and Radiopharmaceuticals
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Function: Products and Services
Production of Fuel Elements for Research Reactors
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Function: Products and Services
Provision of Technological Services

 Characterization, treatment and storage of 
radioactive waste

 Risk analysis of nuclear facilities

 Radioprotection training

 Shielding calculation

 Radiologic Emergency Care

 Inspection of Fuel  Elements
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Function: Teaching
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Function: Teaching
Postgraduate program in Nuclear Technology

Started in 1976
Concept 6 
CAPES Assessment

Degrees: End of 2021
Doctorate - 1,052
Master's - 2,094
TOTAL - 3,146

IPEN was contemplated with the award of Best Thesis 
of 2014  in Engineering (Area II) 

Source: Archive IPEN
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Function: Teaching
Professional Masters in Radiation Technology in Health Sciences

Stricto sensu
Started in 2019
2022: Fourth class

Photos : E. R. Paiva
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Function: Teaching
Number of enrolled students

Year 2016 2017 2018 2019 2020 2021
NT 418 441 460 430 428 424
MP - - - 26 55 76

TOTAL 418 441 460 456 483 500
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Monise Vasconcelos 
Andrade (2023)
Art: Katia Itioka
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Master student granted

Stephanie Rodrigues 
Pavão (2022)
Art: Katia Itioka

Lilian Ninoska
Braguin (2020)
Art: Katia Itioka

Ana Gabryele
Moreira (2021) 
Art: Katia Itioka



Function: Research and Development

International Collaborations
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Thank you

Cпасибо 

IPEN: www.ipen.br

delvonei@ipen.br

http://www.ipen.br/

