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Background 
Rare earth elements (REEs) play an important role in 

many technological advances in the modern world. With ap-
plications including hydrogen cars, computer hard drives and 
wind turbines, REEs are needed in numerous highly technical 
applications and will be needed more in the future. Monazite 
and bastnäsite are the two most essential sources of REEs. 
Bastnäsite is a fluorocarbonate mineral, but monazite is a phos-
phate mineral, making it much more difficult to decompose. 
Its stable structure can only be broken down under extreme 
extraction conditions. A common method to accomplish this 
has been through the use of sodium hydroxide at high tem-
peratures and extended baking times. However, substituting 
potassium hydroxide for sodium hydroxide could potentially be 
a more economically favorable method. The sodium hydroxide 
method currently in practice produces sodium phosphate that 
can be sold as a fertilizer (Panda et al., 2014). However, the 
potassium hydroxide method would produce potassium phos-
phate, which would be a more effective and valuable fertilizer 
(Val’kov, et al., 2010). 

Research aims
A comparative study was conducted on alkali pug bake of 

monazite concentrate using sodium hydroxide and potassium 
hydroxide. Results were compared to determine if potassium 
hydroxide could be effective at decomposing monazite under 
similar conditions to those used for the sodium hydroxide 
method. In addition to experimental results, economic con-
siderations were also taken into account. 

Materials and methods
Monazite concentrate was provided by Korea Institute of 

Geoscience and Mineral Resources (KIGAM). Parameters 
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included baking temperature (150 to 250 °C), baking time 
(one to four hours), and weight ratio of alkali to concentrate 
(1:1 to 4:1). 

Results
Overall, the sodium hydroxide and potassium hydroxide 

methods were found to follow similar trends. However, potas-
sium hydroxide was found to require higher baking times and 
temperatures to achieve comparable REE extraction to that 
achieved with sodium hydroxide. Potassium hydroxide bake 
also achieved more complete REE extraction under aggres-
sive extraction conditions than that achieved using sodium 
hydroxide.

 
Conclusion

Although potassium hydroxide required more extreme 
conditions that would increase operating costs, the superior 
fertilizer produced through this method could potentially 
make this a promising alternative method of REE production 
from monazite. 
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