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MISSION TITLE 
Internship on synthetic sample preparation 

DESCRIPTION  

Concerned organisations  

SCK CEN (BE) 
BGS (UK) 

Concerned infrastructures or facilities 

Labs to study gas and fluid transport properties + lab to prepare synthetic samples  

Concerned phases 

Phase 2: Site characterisation 

Themes and topics 

Theme 4: Geoscience to understand rock properties, radionuclide transport and long-
term geological evolution 

o Perturbations (gas, temperature and chemistry) 
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Keywords 

Gas diffusion; synthetic samples; compaction ; gas transport 

EXECUTIVE SUMMARY  
Replace this entire field with about 250-400 words summarising the R&D background, 
mission objectives, practices, techniques, methods, tools and systems 
implemented/studied and main results. 

This mobility report describes all activities during our internship at the British Geological 
Survey in Keyworth, UK.  
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1. MISSION BACKGROUND  
Klikněte nebo klepněte sem a zadejte text. 

1.1. R&D background 

Within the framework of EURAD WP6 on Mechanistic understanding of gas transport 
mechanisms (WP GAS), a collaboration was set up between SCK CEN, BGS and IRSN to 
study gas transport in synthetic clay-based materials. The main aim of the collaboration 
is to improve the understanding of which sample parameters control diffusive gas 
transport, and to what extent. As natural materials always contain a certain degree of 
heterogeneity, which complicates the fundamental understanding of these controls, we 
decided to study artificially prepared samples, with a well-known composition. As agreed 
in the work plan of WP GAS, the technique for sample preparation was developed by BGS 
and samples were shared with SCK CEN and IRSN. So far, diffusion results have shown 
interesting correlations between transport parameters gas diffusivity and water 
permeability, but the properties which control transport are not yet fully understood. But 
the results are promising and experiments are continued in the last year of EURAD WP 
GAS, and some aspects will even be continued in EURAD 2 (RAMPEC).  

1.2. Mission objectives 

Up to now, all samples have been prepared by BGS in the laboratory in Nottingham (UK). 
Within the coming months, SCK CEN will need more samples for testing, but depends on 
BGS for the supply. As the production of this type of samples requires specific equipment 
and specific skills, knowledge can not only be transferred by means of written reports. 
Therefore, we propose an internship for 2 persons, part of the permanent staff of SCK 
CEN (1 scientist and 1 lab technician), to ensure knowledge transfer from BGS to SCK CEN 
regarding the preparation of synthetic samples. Also information on the tools and 
equipment which is required to produce this type of samples will be shared. Up to now, 
only knowledge on the sample preparation technique was shared with a PhD student of 
SCK CEN, but the contract of this person will end, and without the availability of the 
required equipment at SCK CEN, the knowledge on synthetic sample preparation cannot 
be transferred. Hence, full knowledge transfer is only possible in the laboratories of the 
BGS and will be subject of this mobility action.  

 

1.3. Mission request  

We proposed an internship for 2 persons, part of the permanent staff of SCK CEN (1 
scientist and 1 lab technician), to ensure knowledge transfer from BGS to SCK CEN 
regarding the preparation of synthetic samples. Also information on the tools and 
equipment which is required to produce this type of samples will be shared. 

1.4. Mission composition  

Host organisation 

British Geological Survey 
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Host facility 

British Geological Survey, Keyworth, UK 

Mission dates 

May 13 to 17, 2024 
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2. MAJOR PRACTICES, TECHNIQUES, METHODS, TOOLS 
OR SYSTEMS OPERATED OR STUDIED 

Klikněte nebo klepněte sem a zadejte text. 

2.1. Practice, technique, method, tool or system 
operated or studied during the mission   

Synthetic sample preparation. 

Description 

Synthetic clay samples are prepared, starting from the individual components which will 
constitute the sample. First, the main components are prepared: MX 80 bentonite, 
kaolinite, silt (mica) and sand (sieved, fraction 63 – 125 µm). Next, all components are 
weighed and mixed and water is added to obtain full saturation. The mixture is poured in 
a mold, which is pressurised under a hydraulic press up to 8209 kPa. After 1 hour of 
compaction, the synthetic clay plug is ready and can be unloaded from the mold. The 
produced samples will be used by SCK CEN to 1/ set up water retention curves, 2/ 
desaturate samples to predefined saturation degrees and 3/measure diffusion of gases 
(He and Ar) in unsaturated synthetic samples.  

Usage 

We wrote our own protocol which describes in detail how synthetic samples should be 
prepared. As SCK CEN and BGS compare their data, samples should be prepared in the 
same way to avoid bias. SCK CEN will construct its own set-up with hydraulic press to allow 
the compaction of the samples. The protocol which was acquired during the internship 
will be used, to ensure that samples are prepared by both teams in the same way.   

Benefits 

By using a similar set-up and the same protocol, samples are produced in a similar way 
and should have similar properties, which prevents  from a sample bias. Therefore, results 
produced by both organsations should be comparable and feed into a common dataset. 

Limitations 

The current protocol allows to create plugs of max 60 mm diameter and 40 mm length. It 
is difficult to compact longer plugs. As SCK CEN does not yet have the set-up available, it 
will have to invest in such a set-up.  

Applicability 

The technique to prepare samples will be used by SCK CEN to study transport properties 
in this type of materials within EURAD-2, the Belgian Programme on deep geological 
disposal and SCK CEN’s own R&D programme. SCK CEN en BGS will continue their 
collaboration outside EURAD and keep on exchanging data. Regular meetings from the 
working group on gas diffusion will be continued of the next years, a joint presentation is 
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planned for the Clay Conference 2024 in Hannover and a joint publication is considered 
as well. 

2.2. Practice, technique, method, tool or system 
operated or studied during the mission  

Klikněte nebo klepněte sem a zadejte text. 

Description 

Replace this entire field with a description of the implementation of this practice, 
technique, method, tool or system at the host organisation. 

Usage 

Replace this entire field with a description of your operation or study of this practice, 
technique, method, tool or system during the mission. 

Benefits 

Replace this entire field with a description of the benefits for implementing this practice, 
technique, method, tool or system. 

Limitations 

Replace this entire field with a description the limitations of this practice, technique, 
method, tool or system. 

Applicability 

Replace this entire field with a description of how this practice, technique, method, tool 
or system could be implemented in or adjusted to your home context. 

2.3. Practice, technique, method, tool or system 
operated or studied during the mission  

Replace this entire field with the name of the practice, technique, method, tool or system 
that is the object of this mission. 

Description 

Replace this entire field with a description of the implementation of this practice, 
technique, method, tool or system at the host organisation. 

Usage 

Replace this entire field with a description of your operation or study of this practice, 
technique, method, tool or system during the mission. 
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Benefits 

Replace this entire field with a description of the benefits for implementing this practice, 
technique, method, tool or system. 

Limitations 

Replace this entire field with a description the limitations of this practice, technique, 
method, tool or system. 

Applicability 

Replace this entire field with a description of how this practice, technique, method, tool 
or system could be implemented in or adjusted to your home context. 

2.4. Practice, technique, method, tool or system 
operated or studied during the mission  

Replace this entire field with the name of the practice, technique, method, tool or system 
that is the object of this mission. 

Description 

Replace this entire field with a description of the implementation of this practice, 
technique, method, tool or system at the host organisation. 

Usage 

Replace this entire field with a description of your operation or study of this practice, 
technique, method, tool or system during the mission. 

Benefits 

Replace this entire field with a description of the benefits for implementing this practice, 
technique, method, tool or system. 

Limitations 

Replace this entire field with a description the limitations of this practice, technique, 
method, tool or system. 

Applicability 

Replace this entire field with a description of how this practice, technique, method, tool 
or system could be implemented in or adjusted to your home context. 
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3. MISSION FINDINGS AND CONCLUSIONS 
This entire section shall be maximum one page (remove this entire sentence).  

3.1. Lessons learned and conclusions  

We learned the technique to prepare synthetic samples and the protocol has been 
written. We have a clear view on how the set-up should function and are able to transfer 
this knowledge to SCK CEN, in order to allow for our own production of synthetic samples. 
In total, 10 synthetic samples have been prepared which allows SCK CEN to continue R&D 
in the coming months. In the mean time, we can develop our own set-up for sample 
production. 

3.2. Relevant findings and conclusions for home 
organisation 

See 3.1 

3.3. Relevant findings and conclusions for host 
organisation 

SCK CEN and BGS collaborate since the 1990’s and have always exchanged data, 
information an knowledge. Within EURAD GAS, a database with transport parameters for 
clay-based materials was created. A part of the data was obtained from synthetic sample 
testing. As synthetic sample testing is not related to a particular host rock, the results are 
transferable to different national programmes. Both organisation worked with the 
synthetic samples, and shared data in a common database. By combining data of both 
organisations, more data become available for deeper analysis which can lead to a better 
fundamental understanding of gas transport in clay-based materials. Over the last years, 
BGS provided SCK CEN with synthetic samples, but as EURAD is ending, the knowledge on 
sample preparation had to be transferred to SCK CEN. This will allow to continue the 
collaboration in the future. Besides the technical work, SCK CEN and BGS also discussed 
the outcome of EURAD GAS.  

3.4. Relevant findings and conclusions for other 
organisations 

NA  
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4. POTENTIALS FOR IMPROVEMENT OR DEVELOPMENT 
This entire section shall be maximum one page (remove this entire sentence).  

4.1. Generic potentials 

The protocol is also available to other organisations who might prepare syntethetic 
samples in a similar way. They could contribute to the shared database on transport 
properties. 

4.2. Potentials for home organisation 

See earlier. 

4.3. Potentials for host organisation 

See earlier.  
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APPENDICES 

Mission journal 

May 13 

- travel to UK 

 

May 14 

- welcome by Jon Harrington 

- picking up safety equipment 

- short lab tour 

- introduction to sample loading and compacting – preparation of the first sample 

- discussion on EURAD GAS D6.7 

- lunch 

- loading and compating second sample 

- introduction to sample powder mixing 

- preparing mixture for 3 new samples of composition 3B 

 

May 15 

- loading and compacting sample 3 

- writing protocols and data registration in excel 

- loading and compacting sample 4 

- lunch 

- preparing mixture for 3 extra samples of composition 3B 

- loading and compacting sample 5 

- data registration in excel 

- writing mobility report 

 

May 16 

- loading and compacting sample 6 

- loading and compacting sample 7 

- prepare mixture for 2 extra amples of composition 6A 

- update logbook 
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- lunch 

- loading and compacting sample 8 

- lab tour + technical visit to new press 

 

May 17, 2024 

- loading and compacting sample 9 

- loading and compacting sample 10 

- updating logbook 

- writing mission report 

- flight back to Amsterdam 
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MISSION BENEFICIARY 
Elke JACOPS 
PhD 
Expert Group of Waste & Disposal 
SCK CEN, Belgium 

PARTNER EXPERTS CONTRIBUTING TO THE MISSION 

Host organisation experts 

 Jon Harrington 
 Caroline Graham 
 Qian Zhang 
 Add as many lines as appropriate  

Home organisation experts 

 Norbert Maes, Head of Unit R&D Disposal of SCK CEN  

Other organisations experts 

 none  

REPORT APPROVAL 

Date Beneficiary Home 
mentor/supervisor 

Host 
mentor/supervisor 

22/05/2024 Elke Jacops  Norbert Maes  Jon Harrington 

 

 

    

 

 

 


