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Description of the infrastructure 

Name(s) of the infrastructure(s)*: TA3.3 BGS HYDROTHERMAL LABORATORY (HTL) 

Location (town, country): Keyworth, Nottingham, UK 

Website: www.bgs.ac.uk 

Legal name of organisation operating the infrastructure: Natural Environment Research Council 
(NERC) as represented by the British 
Geological Survey 

Location of organisation (town, country): Keyworth, Nottingham, UK 

Infrastructure Contact (name, email) Keith Bateman 

 kba@bgs.ac.uk  

RICC Contact (name, email) Keith Bateman 

 kba@bgs.ac.uk  
*Infrastructure (s): means a facility, a resource (or a coherent set of them) together with the related services that are used by the scientific community to 
conduct research.  
**Installation: means a part of an infrastructure that could be used independently from the rest. 
 
Description of the facilities 
Brief general description of the infrastructure to which access is offered highlighting its state-of-the-art equipment and services offered to users that make 
it rare or unique in Europe. Outline the areas of research normally supported by the infrastructure, as well as any possible new areas opening to users. If 
the infrastructure is composed of several installations**, are these described here including their specific features. If parts of the infrastructure are still 
under construction, the description includes the starting date of construction and indicative date when access can realistically be made available.   
TA3.3 BGS HYDROTHERMAL LABORATORY (HTL) 

Purpose and brief technical description, including figures as appropriate 

The BGS Hydrothermal Laboratory enables the study of chemical reactions between fluids and rocks under 
conditions found in the top few kilometres of the Earth's crust. In its 30+ years, it has been at the centre of 
numerous investigations that require well-controlled conditions to study reaction processes under in-situ 
conditions (i.e. elevated temperatures and pressures). The lab contains a variety of equipment capable of 
maintaining controlled conditions for timescales of up to many years. Reactions are followed by various means, 
including: visual observations, monitoring fluid chemical changes over time, and detailed mineralogical 
analysis of the reaction products. The experimental reaction products are characterised using a wide range of 
fluid chemical and mineralogical analytical techniques that are available within other dedicated laboratories at 
the BGS. 

 
 

Figure 1. Batch Vessels Figure 2. Mixed flow reactor 
 

State of the Art, uniqueness (if applicable), and any specific advantages (e.g. technical, economic etc.) 
The hydrothermal laboratory is the leading laboratory within Europe for the study of the chemical and 
mineralogical changes caused by stored CO2, (including other acidic impurities in the CO2), on reservoir rocks 
(e.g. sandstones and limestones) and caprocks (e.g. clays and evaporites), the impact of stored CO2 on borehole 
infrastructure (i.e. borehole steel and cement), and how these contribute to long-term safe storage.  
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Static (batch) and flow-through equipment are available in the laboratory, with useable volumes ranging from 
less than one ml to over ten litres, although they have variable pressure and temperature limitations up to 600°C 
and 1500 bar. 
Various arrangements of reactors are available, and include: 
• Batch reactors (various pressure/temperature capabilities, with or without fluid sampling facilities). 
• High pressure/temperature rocking batch reactors (Dickson-type autoclaves). 
• High pressure column reactors for flow-through studies. 
• High pressure core flood reactors for flow-through studies. 
• Mixed flow reactors for reaction rate studies. 
• Fluidised bed reactors for low pressure reaction rate studies. 
• High pressure, windowed reactors for optical studies. 
More extreme conditions can be simulated with minor modifications. 
Most of the equipment in use in the laboratory has been custom designed to suit our specific needs, with much 
of it manufactured within the BGS workshops. It is possible therefore, to construct specialised equipment to 
address the needs of specific studies. Many of the experiments conducted are ‘one offs’, and are individually 
tailored to the needs of the project concerned. The Hydrothermal Laboratory is unique (within the UK at least) 
in the wide range of techniques and equipment it has available. Reactions are tracked by fluid chemical changes 
and detailed mineralogical analysis of the reacted solids. Additionally, the lab can derive the fundamental data 
on reaction processes and rates that underpin predictive geochemical modelling of how the rocks will react on a 
longer timescale.  
Scientific environment (related and potentially available scientific and technical services at RI's location e.g. 
analysis, material preparation etc.) 

The BGS Hydrothermal Laboratory has a long track-record of involvement in many national (NERC, EPSRC, 
UK government) and international projects, working with academics and operators across Europe, and 
worldwide (e.g. NDA, SKB, Nagra, JAEA, Statoil). The laboratory regularly attracts researchers from 
universities (MScs, PhDs and Post Docs) who have found the facilities and supervision very beneficial to their 
investigations. For example, the laboratory is a key part of the GeoEnergy Research Centre (GERC) a 
pioneering joint venture co-established by the British Geological Survey (BGS) and the University of 
Nottingham, and 3 GERC PhD students are currently linked to the lab. The laboratory personnel have a wide-
reaching scientific impact, coordinating large-scale projects and publishing widely as a result. 
 
CCS PROJECTS: 

EU-funded CCS projects: 

UltimateCO2, ECO2, CO2Care, CASTOR, CO2Geonet 

Other CCS projects: 

GEUS (Danish AquaCO2 project), CRIUS (NERC) 

Main/major non-CCS projects: 

FORGE (Fate of Repository Gas Emissions), BIGRAD (Biogeochemical Gradients and Radionuclide 
Transport) 

Patents: 
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FACILITY AVAILABILITY: 

Unit of access: 

Month 

Availability per year: 

Min 1 month 

Expected duration of single experiment: 

1 month 

 
OPERATIONAL OR OTHER CONSTRAINTS: 

Specific risks: 

 

Legal issues: 

 

 

 


