
Introduction

The focus of this research is to use the Lime-Sinter 

process to extract aluminum oxide from food-grade 

kaolinite. The Lime-Sinter process is superior to the 

Bayer process because it can isolate the silica from 

the aluminum oxide present in the sample. In the 

Bayer process, the presence of silica in the ore 

severely reduces the amount of aluminum oxide that 

can be obtained. This eliminates most aluminum 

containing ores leaving only low silica bauxites 

available for extraction with the Bayer process. The 

Lime-Sinter process has no such difficulty because 

adding lime allows for the formation of calcium-

silicates and calcium aluminates. The aluminates can 

then be separated from everything else via the 

introduction of sodium ions in the form of soda ash. 

However, the introduction of sodium ions creates a 

sodium contamination problem that can only be 

eliminated by washing the product with acid. The 

Lime-Sinter process and its XRD results after 1200 

C calcination for samples with and without the acid 

wash step are laid out here.

Conclusion

The Lime-Sinter process has proven highly 

effective at extracting aluminum oxide from 

aluminum ores high in silica (including 

kaolinite), and the acid wash step has 

proven effective at purifying the product so 

that it is aluminum oxide.

Future Work

The next stage of the research is to run the 

extraction process on samples gathered 

from around New Mexico. These samples 

were all gathered from sites that have been 

mined or are of interest for mining, as such 

they are all road accessible.
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Important Chemical Equations for the 

Lime-Sinter Process:

12CaCO3(s)+7Al2O3(s) → 12CaO·7Al2O3(s) 

+CO2(g)

12CaO·7Al2O3(s)+12 Na2CO3(aq)+5 H2O(l) 

→ 14NaAlO2(aq)+12CaCO3(s)+10 NaOH(aq) Results

XRD of the calcined products were 

taken using a Panalytical X’Pert Pro. 

The results  revealed that certain 

alterations can be made to the process in 

order to ensure different products. 

Washing the precipitate in glacial acetic 

acid and then calcining at 1200°C results 

in corundum (Aluminum Oxide). Not 

washing with glacial acetic acid results 

in a mixture of beta-alumina and 

diaoyudaoite.. How well the data fits the 

references patterns used for the 

determination of the products is 

signified by the carats above each peak.

 

Figure 1: Above 
and left are the 
XRD results of the 
product before the 
introduction of the  
acid wash step and 
after the 1200C 
calcination.

Figure 1: Above 
and left are the 
XRD results of the 
product after the 
introduction of the  
acid wash step and 
after the 1200C 
calcination

Figure 3: Map of Sample and mine locations.
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