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INTRODUCTION  

  

 Although the thorium does not present significant commercial value nowadays, in a not too distant future it 

will probably be an important commodity. Despite some advantages over uranium for use in nuclear reactors, its 

main use, in the almost two centuries since its discovery, the use of thorium was restricted to use for gas mantles, 

especially in the early twentieth century.  

The Brazilian's interest in the nuclear utilization of thorium has started in the 50's as a consequence of the 

abundant occurrence of monazite sands. Nevertheless, as the worldwide fuel industry and the reactor technology 

have been developed predominantly in the uranium field, the lack of interest in the thorium affected the prospecting 

and the reserve's evaluation, as well as the research and development in this matter in the country.  

 

RESULTS AND DISCUSSIONS 

 

Brazil has a long tradition in the thorium technology, from mining of monazite until the obtainment of high 

purity thorium compounds and IPEN has accumulated since the 60’s a wide experience in the purification of 

thorium, obtained primarily from the monazite processing. Brazil has one of the biggest world nuclear resources 

(uranium and thorium), being the sixth natural uranium resource in the world (309,000 t U3O8), one of the first 

world thorium natural resource. The reasonably assured reserves and the estimated additional resources can reach 

1.3 million metric tons of ThO2 as presented in the Table 1 [1].  

The first reports on the exploitation of monazite in Brazil date back to 1886, when Englishman John Gordon 

began exporting to the ore mined in the municipality of Prado, Bahia State in Europe, for use in lighting 

(incandescent gas lamps), before the advent electricity from the 1920s, when there was a decline in the consumption 

of monazite [1]. A typical Brazilian monazite contains 39% of cerium oxide, 5% of yttrium, 6% of thorium oxide 

and 0.3% of U3O8. In Brazil, monazite occurs mainly on the beaches of the States of Bahia, Espirito Santo and Rio 

de Janeiro [2]. In the late of 19th and early of 20th century, the interest in monazite increased owing to the use of 

thorium nitrate by gas mantle industries. Later, the use of lanthanide elements turned monazite into a much more 

important commodity than it was in pre-war years [3]. 

In 1949, the chemical processing of monazite, to produce lanthanide chlorides and tri-sodium phosphate, 

was started at the Santo Amaro mill (Usina Santo Amaro - USAM that belonged to the company Orquima S/A), 

located in Sao Paulo city. The first phase of the monazite processing consists of the extraction, washing and drying 

of monazite bearing sands taken from beaches. Then, physical separation processes separate the four minerals: 

ilmenite, rutile, monazite and zircon. Owing to public pressure, economic and radiological problems, the chemical 

processing of monazite stopped in 1992 [4]. 

Brazilian systematic investigations on the use of thorium fuel cycles in nuclear power reactors started in 

1965. During the 60's and early 70's the work was mainly concentrated on the thorium utilization in heavy water 

reactors (HWRs). This work was performed in the framework of a cooperation agreement with the, French- CEA. In 

the frame of the International Nuclear Fuel Cycle program, Brazil started in 1979 an R & D program on the thorium 

utilization in pressurized water reactors (PWRs), within the scope of a Brazil-Germany cooperation agreement. This 

program lasted for almost ten years and the activities were performed at the CDTN - Nuclear Technology 

Development Center, in Belo Horizonte city, State of Minas Gerais [5].  

Since the sixties, the Nuclear and Energetic Research Institute - IPEN-CNEN/SP, located in the São Paulo 

city/ Brazil, has performed several activities and developments related to the thorium fuel cycle, mainly related to 

the theoretical studies for using thorium in nuclear reactors, thorium compounds chemistry and purification process, 

metallic thorium and thorium powder metallurgy, physical-chemical characterization of thorium compounds and 

radiological protection. The main activities performed at IPEN related to the thorium fuel cycle are related mainly to 

the solvent extraction purification process. The production and purification of thorium compounds was carried out at 
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IPEN for about 18 years, from 1985 until 2003, in pilot plant scale. During this period, the main product sold was 

the thorium nitrate with high purity (nuclear grade) having been produced over 170 metric tons of this material in 

the period, obtained through solvent extraction and used by Brazilian industry for production of gas mantles. [6] 

Despite the non-nuclear application, this material was produced by the unique thorium purification plant in south 

hemisphere that has already been partially decommissioned. 

 

Table 1. Thorium Potential Resources in Brazil [1] 

Occurrence Associated Mineral Average Content  

(%) 

Measured  

(t ThO2) 

Estimated  

(t ThO2) 

Coastal deposits Monazite  5 2,250 - 

Morro do Ferro (MG) Thorite and others 1 to 2 35,000 - 

Barreiro, Araxa (MG) Pyrochlore 0.09 - 1,200,000 

Area Zero, Araxa (MG) Pyrochlore 0.09 30,000 - 

Alluvial and Pegmatite Monazite 5 3,000 2,500 

Total   73,500
a
 1,202,500 

a 
Including 3,500 t of Monazite sand of INB. 

Note: The IAEA gives (1992) 606,000 t as indicated reserves and 700,000 t of inferred reserves. 

 

Brazil has the biggest world niobium resources. The Brazilian thorium and niobium resources added to the 

predictable future importance of alternative fissile materials have motivated a new research, since uranium is a finite 

resource if used in the present thermal nuclear reactors. Besides this, thorium oxide is an important nuclear reactor 

material. It is a refractory oxide and its ceramic fabrication process involves a very high temperature sintering 

treatment considering that thoria melting point is very high, exceeding 3300°C. Cations of elements of the group VB 

(V, Nb and Ta) have a known effect in the reduction of thoria sintering temperature. IPEN has initiated an 

investigation about the use of niobium as a dopant for thoria sintering temperature reduction. The thoria used i was 

produced at IPEN’s pilot plant and different amounts of niobium oxide (Nb2O5)   will be added by different routes 

 

CONCLUSIONS 

 

Unfortunately, Brazil has not a thorium program and there never was a national program, lasting for a 

period sufficient to produce practical results of effective use of thorium in the Brazilian reactors. Worse, the specific 

research activities on different topics of the thorium cycle have declined over time, due to the lack of interest and 

support. An autonomous nuclear program was carried out in the country in the 80’s. However, major political 

changes occurred in the program in the early 90’s. These changes contributed to the further reduction of interest in 

alternative nuclear fuel cycles. Unfortunately, contrarily to what is happening in some countries in recent years, 

nowadays Brazil is paying little attention to the thorium, even less than in the past, despite its huge reserves. There 

are only limited and localized initiatives from some researchers. Some proposals would be an excellent opportunity 

to keep the existent capabilities in the institution that will be strategically important for the country in the future.  
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