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The ‘Geochemical’ Solution
Multi-element assaying of samples is common in exploration, resource and grade control work and many

mining operations collect phase-specific data such as ‘extractable’ Cu, sulphide sulphur, and silicate Ni

among the many such measures available.

Sample scale assay data such as this can be used to derive estimates of key metallurgical performance

parameters including acid consumption, refractoriness, preg robbing and the distribution of deleterious

components, both as discrete phases, or as substitutions into specific minerals. Estimates derived at the

sample scale are able to be modelled spatially, and therefore can be used to classify materials in order to

optimise plant feed.

The Approach
The approach includes the identification of mineralogical controls related to key metallurgical processing

parameters that may be determined from sample scale assay data. These may then be modelled with the

use of tools such as diagrams optimised to capture the mineralogical variability of the specific deposit and

derivation of quantitative mineralogy. The results of interpretation can be modelled, automated and deployed

for application to the existing database and in real time to new data as it is received.

The Benefits
Geometallurgical estimates derived at the sample scale may be estimated into block models, significantly

reducing the impact of spatial uncertainty in mine planning and lowering project risk.
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Geometallurgy

The Challenge
The determination of geometallurgical ‘variables’ such as hardness, grindability, liberation, acid

consumption etc.. is time consuming, expensive and normally conducted on a small number of composite

samples with limited spatial distribution. This fundamentally restricts the application of many such

measures to resource optimisation and classification.
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Some Important Metallurgical Parameters
Measurable by Assaying at the Sample Scale

Refractoriness (e.g. CN- leachable to non-leachable metal)

Preg robbing (e.g. activated carbon)

Mineralogical variability (e.g. cassiterite vs. stannite)

Clay content (affects material handling properties)

Acid-forming & acid-consuming minerals (e.g. carbonates)

Cyanicides (e.g. cyanide consumers such as Cu, Fe, Zn, Hg)

Oxygen consumers (e.g. sulphide phases)

Deleterious or toxic elements (e.g. P distribution in iron ore)

Coarse Au distribution (nugget effect)

Sulphate producers (e.g. oxidation of sulphides)

Whole rock chemistry

Immobile traces

Consistent classification

Quantitative alteration

mapping from assay data

Phase specific assaying

Each block is assigned a predictive processing 

value that can be input into the block model

Quantitative Classification diagrams

* Block diagram  From:. Hoal, K., (2008)  SEG Newsletter, No. 73 

** Bye*, A (2007) The application of multi-parametic block models to 

the mining process. The Journal of The Southern African Institute of 

Mining and Metallurgy, 107  

*

**

Carlin Style Mineralisation The use of sample scale assay data to quantify 
rock type, the degree of alteration and key processing variables such as 
sulphide S and organic carbon content.

Value modifiers may then be

used to classify the block model
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