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EXTENDED ABSTRACT 
Rare earth elements have their unique physical and chemical properties character that makes 
them important elements in several of high-tech application. It’s very important to ensure the 
efficient separation of REE is carried out optimally. In order to achieve this, understanding the 
fundamental process is essential. Thus the purpose of this study is to relate how the leaching 
process occurs by using shrinking core model for a better understanding. Rare   earth   separation 
process   usually   passed   through   a cascade of physical processing steps including beneficiation 
process. After filtration, leaching solution is passed through a sequence of solvent extraction 
process with several mixer-settler steps to separate individual or mixed rare earths compounds. 
The aims of this work are to study and develop a model for leaching process of rare earth 
elements, Praseodymium (Pr). It was conducted for the purpose of the recovery of the rare earth 
element from ore. The mathematical model of this work was developed based on the shrinking 
core model (SCM). The effect of temperature ranging from 30oC – 80oC and concentration (1.5 
mol/L – 3 mol/L) of the reagent was carried out in this work. The developed model from this 
work can be used to predict the recovery of Praseodymium (Pr) from the solid liquid leaching 
process which can be a good reference for future research. 

Figure 1: Effect of temperature on RE leaching rate during surface reaction stage 
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Figure 7: Effect of temperature on RE leaching rate during ash layer diffusion stage 

The results in Figure 1 and 2 shows that the leaching process is well described by shrinking core 
model and the rate limiting step is in two step stages, chemical reaction and ash layer diffusion. 
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