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Complexity in Mineral Sands Deposits
Mineral sands deposits may at first appear like simple 
accumulations of a limited mineral suite. Unfortunately, the 
apparent simplicity hides a geometallurgical minefield that 
may be difficult to detect with conventional analytical systems.

MLA contextual mineralogical data exposes the reality of 
mineral sands deposits: geometallurgical complexity.

Effect of Mineral Provenance and Sedimentary Processes
The high degree of mineralogical complexity and variability in 
mineral sands can be traced to three main causes:

•	 The large range in provenance of both economic and gangue 
minerals

•	 Variable weathering of the particles both prior to and post final 
deposition

•	 The sand transport mechanism(s) and the final mode of deposition 
can act as very precise mineral separators leading to distinct 
geometallurgical ore units

Hard Rock Ilmenite
Heavy mineral hard rock deposits, such as the anorthosite-
hosted ilmenite or lithified mineralized sediments, also gain 
from MLA analysis, especially when concerned with the 
deportment and quantification of deleterious minerals, such as 
sulfides, iron-oxyhydroxides or silica cements.

The MLA is the ideal tool to quantify the liberation of ilmenite 
or titanohematite from the silicates in metabasic rocks—data 
that is essential in understanding the deportment of calcium 
and other deleterious elements. 

Metallurgical Separation
The mining process blends units into a single feed which may 
each host a specific mineralogy. 

The addition of certain minerals or a change in surface 
mineralogy to a feed blend can dramatically shift a plant’s 
performance. 

Large shifts in separation efficiency may be caused by subtle 
mineralogical factors. Prediction of intermediate and final 
product grade and recovery can be difficult with conventional 
data. 

Heavy Mineral Sands

The MLA makes mineral sands geometallurgy a reality.

The MLA is an essential tool for any mineral sands operation or exploration project, with the ability to supply unparalleled 
mineralogical data for: 

•	 Reduction of geometallurgical risk
•	 Optimization of separation plants 
•	 Prediction of plant behavior from the ground to the final product
•	 Rapid evaluation of exploration samples

The MLA’s analytical approach is also universal and is not deposit or plant specific like some conventional heavy mineral analytical 
techniques. 
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Synthetic Mineralogy
The MLA is not restricted to natural minerals. The MLA is an 
ideal tool for the analysis of the alteration of natural minerals 
to synthetic minerals through oxidation roasting, reduction 
roasting, calcining or chemical leaching, or for the analysis of 
new minerals, such as synthetic ferropseudobrookite and the 
associated synthetic minerals and glasses produced by the 
cooling of Titania Slag following the smelting of ilmenite or 
other titanium-rich feedstock. 

Mineral Sands Analysis
Conventional analysis of mineral sands combines 
laboratory-scale metallurgical analysis with bulk chemical. 
The metallurgical analysis may exploit particle density, 
size, magnetic susceptibility or electrostatic potential. The 
combined result is then extrapolated to a pseudomineralogy. 
Metallurgical analysis is a useful analytical approach, but 
usually suffers from poor sensitivity. Furthermore, it is often 
deposit or geological unit specific. 

Detailed mineralogical data links is essential for the 
identification and processing of problematic ores. The MLA is 
a tool that can both identify unforeseen ore quality issues and 
supply information on the path to solving the problem. 

The MLA’s contextual data links mineralogy, surface 
mineralogy, density, size, shape, and chemistry in a single 
contextual framework. The prediction of problematic 
ores and solution to these ores are often hidden in the 
details. Contextual mineralogical data with geological and 
metallurgical expertise leads to the creation of geometallurgical 
information, which in turn leads to the creation of value and 
mitigation of risk. 

Rutile-Ferrian Rutile-Pseudorutile, Clay Coatings and Quartz

Alteration Zoning in Zircon
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The MLA Approach
MLA mineral data includes contextural data for each grain 
analyzed (usually 12,000 to 20,000 particles for a heavy mineral 
sample), including:

•	 Mineralogy
•	 Surface Mineralogy 
•	 Voids
•	 Associated Mineralogy
•	 Mineral Locking
•	 Particle* Size Data
•	 Grain* Size Data 
•	 Particle Shape Data 
•	 Grain Shape Data 
•	 Particle Surface Morphology
•	 Particle Internal Texture Data 
•	 Predicted Particle Chemistry
•	 Predicted Particle Density

The MLA DataView program can be used in conjunction with 
metallurgical experimentation to produce other user defined 
particle properties, for example: 

•	 Magnetic Susceptibility
•	 Electrostatic Potential
•	 Hydrodynamic Factor 
•	 Floatability

*Note on MLA Terminology. Particle vs. Grain

In MLA terminology, a particle is a discrete entity consisting 

of one or more minerals, or synthetic minerals, that is 100% 

bounded by a non-mineral medium in a 2-dimensional section. 

All constituent discrete entities within a particle are referred to 

as mineral grains or voids. 


