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Description
Mineral characterization refers to the process of identifying and 

describing the various minerals that make up a sample or rock. This is 
done by using a combination of techniques, including visual 
inspection, chemical analysis, X-ray diffraction, and electron 
microscopy [1]. Visual inspection involves examining the physical 
properties of the minerals, such as color, luster, hardness, and 
cleavage. Chemical analysis can be used to determine the chemical 
composition of the minerals, including their elemental composition 
and the presence of specific minerals or compounds. X-ray diffraction 
is a technique that uses X-rays to determine the crystalline structure of 
minerals. This technique can be used to identify specific minerals 
based on their unique crystal structure [2]. The characterization is an 
important process in geology and materials science, as it allows 
scientists to understand the properties and composition of rocks and 
minerals, which in turn can provide insights into the geological history 
and formation of the sample [3].

Electron microscopy involves using a microscope that can produce 
high-resolution images of the minerals at a microscopic level [4]. This 
technique can be used to identify minerals based on their physical 
properties and crystal structure. Mineral characterization of low-grade 
gold ore for geometallurgy purposes typically involves several steps to 
identify the mineralogy and distribution of gold and other valuable 
minerals in the ore [5].

Sample preparation
The first step is to obtain representative samples from the ore body. 

The samples must be prepared for analysis by crushing, milling, and 
sieving to obtain a homogeneous sample size suitable for analysis [6].

Mineralogical analysis: The second step is to perform a 
mineralogical analysis using techniques such as X-ray Diffraction 
(XRD), Scanning Electron Microscopy (SEM), and Mineral 
Liberation Analysis (MLA). XRD identifies the mineral phases 
present in the sample, while SEM provides information on mineral 
morphology and microstructure[7]. MLA provides information on the 
liberation of minerals from the ore, which is critical for predicting 
their behavior during mineral processing [8].

Gold analysis: The third step is to analyze the gold content of the 
sample. This can be done using fire assay or Atomic Absorption 
Spectroscopy (AAS) techniques. Fire assay is the most common 
method used for analyzing gold content in ores, while AAS is used for 
rapid analysis of gold content in solutions [9].

Mineralogical mapping: The fourth step is to perform 
mineralogical mapping to identify the distribution of gold and other 
valuable minerals in the ore. This can be done using techniques such 
as X-ray Fluorescence (XRF), Electron Microprobe Analysis (EMPA), 
and Laser Ablation Inductively Coupled Plasma Mass Spectrometry 
(LA-ICP-MS). Mineralogical mapping is critical for understanding the 
variability of mineralogy and gold distribution within the ore body, 
which is necessary for optimizing mineral processing operations [10].

Overall, mineral characterization of low-grade gold ore for 
geometallurgy purposes requires a multi-disciplinary approach 
combining various analytical techniques to provide a comprehensive 
understanding of the ore's mineralogy and gold distribution. This 
information is then used to develop a geometallurgical model that can 
be used to optimize mineral processing operations and predict the 
behavior of the ore during processing.
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