
 

 

 

 

 

What is Chemcob-Two ? How will Chemcob-one be used on a daily basis? 

 

 

Using ion exchange resins, Chemcob-One insulates the chemical elements contained in 

(natural or manufactured) materials in order to measure their isotopic and/or 

elemental abundance(s). 

 

 

It has been developed for mineral analysis laboratories that measure the chemical 

composition of these materials for different purposes: academic research in the areas of 

Earth sciences and the environment, production controls, specifications for 

manufactured products, water and food quality, and pollution surveillance, for example. 

 

 

These laboratories use mineral acid solutions (HF, HCl, HBr, HNO3, HClO4, H2SO4) to 

dissolve various materials (metals and metal alloys, rocks, soil, water, plants, animal 

tissues and food products) in order to measure the following: 

- the abundance of the key elements in these materials (abundance greater 

than or equal to 1%), 

- the abundance of the elements contained in traces in these materials 

(abundance lower than 1% down to extremely low levels, 10-10%) 

- the isotopic composition of these elements, 

 

 

The premises of these laboratories operate under a controlled air flow. This air flow is 

intended to direct and transport the emitted acid vapours, in order to: 

- protect the operators and equipment, 

- evacuate this acid atmosphere from the rooms  

 

For accurate measurements (better than a few %) of the abundance of the trace 

elements and/or of their isotopic composition, these elements must be isolated from all 

the others after dissolving the materials. Several analysis protocols exist for performing 

this separation, which are adapted to the materials and components under study. The 

principal method for performing this separation is chromatography on ion-exchange 

resins. Once the elements have been separated, the physico-chemical measurements of 

their isotopic and elemental abundances are achieved using a variety of instruments, 

and mainly mass spectrometers. 

 

There are some several thousand laboratories performing this type of measurements 

worldwide. 

 

Chromatographic separation using ion-exchange resins consists of putting the sample 

that is contained in an appropriate acid solution (specific mineral acid, defined acid 

concentration) in contact with an ion-exchanger in the solid phase. This solution is 



percolated on a column containing the ion exchanger, which comprises tiny spheres of a 

few tens of micrometres in diameter, onto which functional groups are grafted that will 

"catch" the sought elements. While the solution is percolated through an appropriate ion 

exchanger, the chemical element(s) under study is/are fixed while all the other elements 

are not fixed or are barely fixed.  

Then the percolation of the same kind of acid solution eludes the small remaining 

quantity of unwanted elements. The element(s) under study are then eluted through the 

percolation of a solution that is different (in type and/or acid concentration) to the one 

that allowed them to attach to the exchanger. This liquid fraction, containing the desired 

and isolated chemical elements(s), is then ready for determining the physico-chemical 

measurements. 

 

 

These chemical separations are carried out by qualified analysts: 

- due to the handling of potentially dangerous acid solutions, 

- for measuring very small quantities of chemical elements. 

 

 

The chromatographic elution’s are currently performed manually (successive 

percolations of solutions). They last several hours. Moreover, these operations are 

performed in air-conditioned, dust-free rooms. For each percolation of the different 

solutions, the analysts must dress in overalls to enter these rooms, and then remove 

them before leaving. This requirement constrains the analyst from performing another 

task. What's more, whilst the chromatographic separations are just one part of the 

overall process for measuring isotopic and elemental abundances, they constitute a 

significant share of the analysts' work.  

 

 

Chemcob has been developed in order to automate these chromatographic separations. 

A dozen samples can be processed simultaneously.  The analyst programmes the 

operating procedures once and for all. To perform a specific chromatographic 

separation, they simply have to prepare the chromatographic platform (which takes 

approximately one hour) : install pipettes, bottles of reagents, the containers of the 

samples in solution, and the containers for receiving the fractions of eluted solution. The 

chromatographic separation, which takes a few hours, will then take place without 

further intervention. 

 

Two chromatographic separations can easily be carried out every 24 hours. 

Furthermore, this platform can be used by several analysts successively. 

 

 

 

 

 

The ChemCob with a chromatographic platform uses the tools (reagent distribution, 

containers, columns) and reproduces the actions of the operators for this type of 

analyses. It is therefore easy for these people to understand. 

It is designed: 

 



- for working in the slightly acid atmosphere of chemistry labs that are free 

from dust, 

- to not contaminate the samples,  

- to easily schedule and perform the hundreds of chromatographic separations 

those have been developed so far. 

 

 

It will improve the reproducibility and traceability in the execution of these protocols. 

 

To our knowledge, no such instrument has yet been marketed in the world, which is 

designed for these types of analyses and laboratories. 


