
 

 

Applying Chemometrics to evaluate mine 
tailings’ potential as partial cement replacement 
 
Anne Mette T. Simonsen1,*, Kristine B. Pedersen2 , Wolfgang Kunther1, and Pernille E.  
Jensen1 
1Department of Civil Engineering, Technical University of Denmark, Building 118, 2800 Lyngby, 
Denmark 
2Akvaplan-niva AS, Framsenteret, Postbox 6606 Langnes, 9296 Tromsø, Norway 
 
The increasing demand for cement as well as the limited availability and quality of supplementary 
cementitious materials (SCM) force the cement industry to consider new waste materials to reduce 
CO2-emission during production. This study investigates the utilization of mine tailings, the by-
product originating from metal- and mineral-based ore mining, as a new cement replacement material. 
The evaluation is based on 13 mine tailing samples’ chemical and physical characteristics to evaluate 
their utilization as partial cement replacement in cement-based building materials. The study applied 
Chemometrics as a method to consider all parameters simultaneously and obtain a thorough screening 
of potential relations in the large data set. Hierarchical Cluster Analysis (HCA) groups samples 
according to (dis)similar features and Principal Component Analysis (PCA) visualizes predominating 
variables and relations to samples. The application of HCA was capable of finding a clear grouping 
between mine tailings according to characteristics. The use of PCA was capable of relating mine 
tailing samples to predominating chemical and physical characteristics and shows the relation 
between cement replacement rates and the mechanical test results. Chemometrics possess several 
advantageous and disadvantageous, which therefore should be applied with caution. However, in this 
study the methods were found to contribute greatly by providing a thorough overview of mine 
tailings’ physical and chemical characteristics. The application of Chemometics could therefore serve 
as a tool for classifying mine tailings according to potential of cement replacement as the method 
provides a thorough screening of multiple variables. 
 

 
Figure 1. PCA generated score (A) and loading (B) plots representing mine tailing samples (scores) 
and the importance (loadings) of characterization variables. 
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