
 
3D electron diffraction in high nuclearity coordination chemistry 

 

A PhD studentship is available in the groups of Simon Parsons, Euan Brechin and Fabio Nudelman 

(School of Chemistry, The University of Edinburgh; www.crystal.chem.ed.ac.uk  

 

The studentship is fully funded for 36 months by the Leverhulme Trust and University of Edinburgh 

and covers tuition fees and an annual stipend (starting at £17,668 per annum) for a candidate satisfying 

EPSRC residency criteria. https://www.ukri.org/councils/esrc/career-and-skills-development/funding-

for-postgraduate-training/eligibility-for-studentship-funding/#contents-list  

 

Project Summary 

Coordination complexes of the transition metals are at the forefront of research in diverse scientific 

disciplines, including porous materials (e.g. MOFs for clean energy), nanoparticles (e.g. magnetite for 

MR imaging and therapy), thermoelectrics (e.g. ferromagnetic materials for energy harvesting), 

spintronics (e.g. spin transport in metal oxides), and magnetism (e.g. information storage).  Control of 

the nuclearity and the ‘solid form’, i.e. the polymorph, morphology and crystallinity of the material, is 

of critical importance in these applications.   

 

Materials crystallize in stages, evolving over time to replace kinetic forms by thermodynamic forms.   

Figure 1 shows growth of a crystal of pharmaceutical material studied with transmission electron 

microscopy and 3D electron diffraction.  One end of the sample is 

a mature crystal (II), while at the other, amorphous particles which 

have separated from the solution are coalescing into the nascent 

crystal (I), capturing the very earliest stages of crystal formation.  

The image shown was obtained after crystallization for just 20 s; 

30 s growth yielded four different crystalline polymorphs, but after 

180 s the sample was phase-pure. Crystal structures were obtained 

for all crystalline phases using crystals with dimensions < 500 nm.1 

 

The ability to obtain this level of detail in so a short period of time 

on such small samples without the need for long crystallization 

experiments has the potential to revolutionize the way reactions are 

studied, especially in Inorganic Chemistry. In this project, we will 

apply the techniques described above and in refs. 1 and 2 to 

coordination complexes.  Crystallization will take place in 

microdrops taken directly from reaction mixtures.  Variation of 

crystallization times will reveal how the formation of different 

complexes develops over time and how crystalline forms evolve, 

detecting any changes in nuclearity as well as polymorph. The 

crystal structures of microcrystals, once formed, will be determined with the emerging technique of 3D 

electron diffraction.2,3 

 

This multi-disciplinary studentship will be of duration 3 years and based in The School Chemistry (with 

Prof. Simon Parsons) at The Centre for Science at Extreme Conditions (https://www.csec.ed.ac.uk/). 

The post involves a mixture of practical and computational work, suiting a candidate with a background 

in Chemistry, Physics or Materials Science and an undergraduate degree classification of 1st or 2:1 (or 

equivalent). 

 

In the first instance, the initial application (including cover letter and CV) should be directed to:  

Figure 1. Crystallisation of 
carbamazepine dehydrate starts 
with separation of amorphous 
droplets from solution. These 
coalesce to produce two crystals. 
White boxes labelled I, II and III 
show magnified areas within the 
sample.  
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Professor Simon Parsons, School of Chemistry, University of Edinburgh, David Brewster Road, 

Edinburgh EH9 3FJ, UK. S.Parsons@ed.ac.uk  

The position will remain open until filled. 
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IMPORTANT 

Before Submitting your cover letter and CV, please complete the online School of Chemistry Equality, 

Diversity & Inclusion Form 2023.  The form will automatically generate a unique “Receipt Number” 

that you MUST include in your cover letter.  

 

Equality and Diversity  
The School of Chemistry holds a Silver Athena SWAN award in recognition of our commitment to 

advance gender equality in higher education. The University is a member of the Race Equality Charter 

and is a Stonewall Scotland Diversity Champion, actively promoting LGBT equality. The University 

has a range of initiatives to support a family friendly working environment. See our University 

Initiatives website for further information. University Initiatives website: 

https://www.ed.ac.uk/equality-diversity/help-advice/family-friendly 
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