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Ore Characterization
The geometallurgical challenges presented by today’s new 
nickel deposits, through lower grades and complex textures, 
make access to reliable quantitative mineralogical data 
essential for comprehensive ore characterization. 

In-situ ore textures can be characterized using MLA analysis 
of coarse ore particles (<800 µm). This approach captures all 
mineral associations within micro textures whilst importantly 
maintaining a statistically representative analysis. Standard thin 
sections or polished slabs can also be analyzed using the MLA.

A comprehensive geometallurgical characterization of 
nickel ores using the outputs from an MLA analysis offers an 
opportunity to make a detailed assessment of an ore body’s 
potential. 

Along with information on the valuable minerals in an ore 
body, important deleterious mineral data can be obtained 
simultaneously with an MLA analysis. 

In nickel deposits, the abundance, locking and deportment 
of arsenic-bearing minerals and gangue containing talc, give 
valuable insights into potential processing challenges. 

Flotation
The MLA delivers quantitative locking and association data for 
Ni-sulfides and non-sulfide gangue, as well as the distribution 
of Ni among floatable (sulfides, e.g. pentiandite, violarite, 
millerite) and non-floatable (oxides and silicates) minerals. 
These data will help determine potential dilution in flotation 
concentrate and nickel losses to tailings, and hence indicate 
strategies for their minimization. 

For example, a high proportion of free pentlandite surface area, 
and hence a high flotability, combined with significant locked 
silicate mineral associations, may signal a concentrate grade 
reduction. 

The theoretical grade recovery curves produced by the MLA for 
flotation feed provide benchmarks for flotation efficiency. MLA 
liberation data can point the way to identifying if unliberated 
particles are the cause of separation inefficiency, or if poor 
flotation cell mechanics or reagent performance is the cause. 

Nickel Ores

The MLA offers specialists analysis modes for all types of nickel ores, including nickel sulfides and nickel laterites.

Some of the world’s leading nickel producers (Vale Inco, Anglo, Jinchuan Nickel) use the MLA technology on a daily basis.

Whether your operation wishes to examine nickel losses in tailings, assess the talc deportment to the concentrate, or 
identify the improvements in precious metal (e.g. platinum, gold, etc.) recovery, the MLA can efficiently deliver the relevant 
mineralogical data. 
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Analysis Modes
The MLA analysis modes most appropriate for nickel ores are 
the XBSE, GXMAP and SPL modes. 

XBSE delivers fast, accurate standard analysis.

GXMAP delivers additional X-ray intensive mapping capability 
to specific phases, such as the Ni-sulfides. 

The Sparse Phase Liberation (SPL) analysis enables a more 
focused, and hence faster analysis where only the particles with 
Ni-sulfides, for example, are to be analyzed.

The quantitative distribution of Ni throughout all Ni-bearing 
minerals delivered by the MLA analysis can help formulate 
plant strategies to maximize Ni recovery at optimum grade.

Leaching of Low Grade Ni-Sulfide and Ni-Lateritic Ores
The efficiency of hydrometallurgical and bacterial leaching of 
low-grade nickel ores can also be improved by MLA analysis. 
Acid consumption and heat generation can be calculated using 
high-precision and high-resolution modal mineralogy data on 
all minerals influencing these factors in the leaching process. 

Free surface area and locking information on acid consumers 
can indicate the efficiency of leaching and similar information 
on acid generators, such as pyrite, indicates their influence on 
acid consumption rates. 

Mineral association tables derived from MLA analyses, taking 
advantage of low kV-high resolution operation, quantify 
intimate associations and help characterize nickel deportment 
for general leachability assessment. 

The Complete Mineral Analysis Solution

Ni-Sulfides Ternary Association +425µm fraction
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Sparse Phase Liberation (SPL) Analysis
BSE images are searched for particles containing phases of 
interest, using a BSE grey scale range or a mineral standard 
spectrum, and then an XBSE analysis is performed on only 
these particles. Processing is identical to the XBSE method and 
generates the same mineral liberation and association data 
only on the selected particles. 

The selectivity of the SPL measurement is designed to 
effi  ciently measure liberation of trace minerals in tailing and 
low grade feed ores where the properties of the trace phase are 
the focus of the investigation.


