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Chemistry of low carbon cement minerals produced from waste 

CO2 and concrete 

Supervisor (primary) Imperial College London: Dr. Rupert J. Myers 

 

Applications are invited for a PhD scholarship funded by the European Research Council 

Starting Grant project titled “Decarbonising cementitious materials through carbon capture 

and utilisation (CO24Cem)”. The PhD student will experimentally develop thermodynamic 

data and models for the solid phases produced by carbonating end-of-life cement paste (e.g. 

alkali aluminosilicate gel, alkali carbonates), which is the central process in the production of 

low carbon cement from waste CO2 and concrete: cement from carbonated end-of-life 

cement paste (CCP cement). The PhD student will also apply these data to optimise the 

carbonation reactor conditions and feedstocks, to maximise the reactivity of its product 

(CCP) in low carbon CCP cement concrete.  

The PhD student will be based in the Materials Section of the Department of Civil and 

Environmental Engineering. This PhD project will be conducted alongside one other PhD 

student and two postdocs working on complementary topics within the CO24Cem project. 

This position offers a world-class range of training and development opportunities in a highly 

stimulating environment, as well as access to internationally leading academics and 

industrial partners, research facilities, and networks. 

 

Project details 

The key aim of this PhD project is to quantify the thermodynamic properties of the 

assemblage of solid phases that can be produced by carbonating end-of-life concrete in a 

wet carbonation reactor. It is expected that these phases will include alkali aluminosilicate 

gel and various alkali carbonates. A range of reactor conditions (temperature, pH, 

concentrations of alkali and other substances) and thus solid phases will be considered to 

comprehensively understand the potential of CCP cement concrete technology.  

Current research by Myers and colleagues (Driver, J.G.; Bernard, E.; Patrizio, P.; Fennell, 

P.S.; Scrivener, K.; Myers, R.J. “Global decarbonisation potential of CO2 mineralisation in 

concrete materials”, in preparation) shows the excellent current decarbonisation and 

economic potential of CCP cement: today, it is cost competitive with conventional composite 

Portland cement but has a ~40% lower CO2 footprint, and can avoid 1 tonne of CO2-eq. 

emissions at 20-25% of the cost of carbon capture and storage. The overall aim of the 

CO24Cem project is to increase the rate and extent of reaction of CCP in CCP cement 

concrete such that higher quantities of this material can be used in CCP cement (ideally 

approaching 100%; current formulations contain ~40% CCP). Successfully achieving this 

aim will result in a step-change increase in its decarbonisation potential and possibly the 

development of zero or negative CO2 emissions cement. 

Various thermodynamic data exist for alkali aluminosilicate gel and alkali carbonate phases, 

however they are not all internally consistent with the leading Cemdata database 

(Lothenbach, B.; Kulik, D.A.; Matschei, T.; Balonis, M.; Baquerizo, L.; Dilnesa, B.; Miron, 

G.D.; Myers, R.J. Cement and Concrete Research, 115, 472-506, 2019), which greatly limits 

their application in reliable modelling of the chemistry of CCP cement concrete. This PhD 

project will overcome this research gap by delivering these internally consistent 
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thermodynamic data and thereby driving the frontier of knowledge in cement and concrete 

science and industrial practice.  

This is a heavily experimental PhD project that will utilise the suite of state-of-the-art 

materials characterisation equipment available in our Advanced Infrastructure Materials, 

Structures, and Environmental Laboratories, which is a world-class facility that is essentially 

unparalleled in terms of quality within the UK. 

 

Academic requirements and experience 

Required 

• A good first class degree (or international equivalent) in a STEM subject, e.g., 

Chemistry, Metallurgy, Physics, Materials Science, Chemical Engineering, 

Environmental Science, Geology), or a course with strong emphasis on chemistry. 

• A masters level degree qualification in any course with a strong emphasis on 

chemistry, as indicated above, alone or in addition to an undergraduate level degree. 

• Laboratory experience.  

• Strong interest in sustainability and research. 

• Excellent English communication skills. 

 

How to apply 

Applicants wishing to be considered for this opportunity should send the following application 

documents to Dr. Rupert J. Myers (r.myers@imperial.ac.uk): 

1. Current CV including details of their academic record 

2. Covering letter making explaining their motivation and suitability (1 page maximum) 

Application via the Imperial College Registry is not necessary at this stage. 

Applications will be regularly reviewed until the position is filled.  

The expected start date of this PhD project is 1 October 2023, although earlier start dates 

may be considered under exceptional circumstances (contact Dr. Rupert J. Myers to 

enquire). 

 

Funding notes 

The studentship will provide funding for 4 years including tuition fees and a tax-free stipend 

at the standard UKRI London rate, £19,668 for the 2022/23 academic year.  

Full funding is available to Home students. The funding can also be used to partly support an 

international student. 


