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Circular Hydrometallurgy requires not only resource-efficient flowsheets and low-waste process 

design, but also robust data handling and timely operational decision-making. While in-line 

sensors provide continuous information on selected process parameters, many variables relevant 

to hydrometallurgical process control still depend on laboratory analysis. In practice, however, the 

value of these analyses is often reduced due to delays in the sampling, registration, analysis, 

validation, and reporting processes, as well as fragmented documentation and manual sample 

handling. 

This contribution presents SAMS (Sampling and Analysis Management System), a sample-centric 

laboratory information management approach for hydrometallurgical operations. In contrast to 

conventional method-centered systems, SAMS follows the sample through its complete lifecycle: 

from sampling at the processing plant, transport and registration in the on-site laboratory, 

execution of analytical workflows, and digital result processing, to reporting and final disposal. The 

analytical pathway is defined not only by the method itself, but also by the characteristics and 

process context of the individual sample. This allows for the efficient handling of heterogeneous 

sample types, the processing of duplicated or split samples, and the management of changing 

operational priorities in sample-dependent workflows. A central element of SAMS is the fully digital 

handling of samples using tablets and QR-code-based identification at every relevant process 

step. This reduces the need for manual data entry, minimizes assignment errors, and strengthens 

traceability throughout the entire chain of custody. 

The application is demonstrated in an on-site laboratory of a rare-earth-element (REE) refinement 

and separation demo plant of Rare Element Resources Inc., processing ore form the Bear Lodge 

deposit. In this environment, rapid data evaluation is essential because process-optimization 

campaigns and variation studies must be assessed as quickly and efficiently as possible. The 

laboratory therefore acts not only as an analytical unit, but also as a key interface for generating 

timely decision-support data under dynamic operating conditions. 

The relevance to Circular Hydrometallurgy lies in improved sample and data management for 

more efficient and reliable process operation. In particular, it supports Principle 4: Maximize mass, 

energy, space, and time efficiency [1], by reducing waiting times, avoiding duplicate analyses, and 

improving the use of laboratory and operational resources. At the same time, faster access to 

validated analytical data and better traceability contribute to Principle 11: Implement real-time 

analysis and digital process control [1], because they enable tighter process steering, improved 

laboratory throughput, and a more robust digital basis for operational decision-making. 

Furthermore, fewer handling errors and a reduced risk of information loss help prevent 

unnecessary delays and repeated analyses, thereby further improving the overall efficiency and 

reliability of hydrometallurgical processing. 
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