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Funded under the EU Programme for Research and Innovation Horizon 2020 
The project involves the participation of 10 partners from 4 EU countries and 
with almost 10 millions euro

«Sonic Drilling coupled with Automated Mineralogy and 
chemistry On-Line-On-Mine-Real-Time» 

Brings together technologies from three sectors: mining – instrumentation 
and software technologies
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Drilling and sampling technologies: faster, cheaper and more efficient

Objectives:

The goal is to develop an integrated Expert System combining sonic drilling and “on-
line-on-mine-in-real-time mineralogical and chemical analyses 

The SOLSA Expert System (1+2+3) will be validated on nickel laterites, 
in particular nickel laterites from the SLN’s mines in New Caledonia 

Validation, storage, interpretation
and data processing

Automation of exploration tools 
combining in situ chemical and 
mineralogical analyzes
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nickel laterite
3D-Scanner Imaging

profilometer, RGB camera, XRF, hyperspectral VNIR and SWIR 

- Identify the main geological macroscopic characteristics (color, texture, 
mineralogy, key chemistry features (Fe, Ni, Cr, Co, Mn)) 

- To be able to identify automatically the different facies of nickel laterites. 
- Define the ROIs (Region of interests, 1% Ni)

ENSICAENIMA20185 08/16/2018

on-mine real-time



ROIs +1% Ni

Chemical and phases analyzes
Microstructure, texture

3D-Scanner Imaging
profilometer, RGB camera, XRF, hyperspectral

Sonic
drilling

Conveyor

XRD XRF Raman IR

Sequential Acquisition (on-mine)
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The first combined system
XRD - XRF - Raman - IR

IR

XRD

Raman

XRF

Conception Realisation
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2 years
450 k€



ROIs +1% Ni

Chemical and phases analyzes
Microstructure, texture

Sonic
drilling

XRD XRF Raman IR

Open acces Databases:
XRD

Raman
IR

Combined Analysis
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www.crystallography.net/cod/ 380 000 entries
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OPEN DATABASES



Full-Profile Search-Matchcod.iutcaen.unicaen.fr
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OPEN DATABASES



Several open access libraries of Raman spectra exist
The RRUFF project (http://www.rruff.info/), dedicated to only minerals, with 13000 entries
-Some poor quality spectra without discernible vibration modes, mixture of phases

All types of materials (organic and inorganic materials, minerals, polymers, metals, 
ceramics, pigments, drugs, nuclear, hazardous materials…)

Spectral data is cross-linked with the XRD data in the COD

High resolution spectra will be integrated in our new ROD 
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OPEN DATABASES

Corresponds to hematite   
↔ surface oxidation (laser power)

All information will be present in ROD data (origin, references, authors, experiment 
conditions, 1 spectrum          1 phase
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Y. El Mendili, et al, ‘ROD project: First interconnected Raman-XRD open-access database for material 
identification worldwide’. J. Raman. Spectrosc. Under review

solsa.crystallography.net/rod/
Y. El Mendili, A. Merkys, S. Grazulis

OPEN DATABASES



ROD brief actual state
Currently the ROD contains 1043 entries in the standard CIF format with data 
related to over than 700 different phases :

The ROD database is intended to provide experimental as well as theoretical Raman 
spectra from various sources. 

Development and success of ROD 
è Depends completely on future contributions of the Raman community
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Visit our ROD database

CONCLUSION

solsa.crystallography.net/rod/



Thank you for your 
attention


