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NEWSLETTER 
CatalysisHub

The UK Catalysis Hub has created a thriving and successful network of catalytic 
scientists who are developing and promoting catalytic science in the UK. The Hub has 
succeeded in coordinating the community and is contributing to the development of 
new approaches and techniques in the field. It has provided substantial added value 
and is now recognised widely both in the UK and internationally. It will provide an 
excellent base for the future development of this crucial area of science in the UK.

Events Highlights of 2021
Events continued to be postponed, canceled or 
run as virtual events which has made networking 
challenging especially for early career scientists. 
Dissemination and networking are a vital part of 
the scientific process, and the Hub has actively 
sought virtual mechanisms for interaction 
throughout the year including a diverse webinar 
program, training seminars, workshops, 
discussion meetings and conferences. The 
access to virtual events has been a positive 
outcome of lockdown and the Hub as seen much 
wider global attendance of events and webinars 
that is possible for in person conferences. IT 
has also been possible to host training events 
aimed at PHDs, PDRAS and ECRS in patents, 
responsible research and innovation, Python and 
data management, Project management and 
extreme radiation for catalysis. The Hub hosted 
its first hybrid event since the pandemic in a small 
but vibrant celebration of 10 year of catalysis on 
the Harwell Campus which was very successful. 
The Winter conference was also a success as a 
hybrid event.

“It is a privilege to have been appointed the 
Director of the UK Catalysis Hub. The Hub has 
been incredibly busy and productive over the 
last year, in spite of the obvious challenges. 
Webinars, borne out of necessity but hugely 
popular, have continued and the Hub has 
transitioned back to hybrid and in person 
meetings, while retaining the best features of the 
online world we have learned to inhabit. I was 
particularly excited to celebrate 10 years of the 
Hub in September in person and in January, the 
‘real life’ UKCC 2022 held in Loughborough was 
a major success. In terms of research, the Hub 
continues to thrive with around 25 new multi-
partner, multidisciplinary projects being awarded 
recently. A very warm welcome to all the new 
researchers, institutions and industry partners 
that this brings into our community.

The Hub is now recognised as a leading centre 
of excellence in catalytic science so this is a 
great time to be taking over the Directorship 
from Chris. As a strong advocate for articulating 
the essential role that catalysis must play in 
meeting global challenges such as the climate 
emergency, chemical pollution and sustainable 
development, the Hub is looking forward 
to new opportunities to build the research 
base in catalytic science further. As part of 
the Hub management team, I look forward 
(with optimism!) to the promise of a dynamic 
and productive future for catalysis in the UK.” 
 ~ Professor Matthew Davidson, Director

© Research Complex at Harwell. Photographer: David 
Fisher.
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UKCC 2021, 6 - 8 January 2021

The seventh UKCC conference took place virtually 
from the 6th - 8th January 2021. The conference was 
attended by over 200 delegates including academics, 
industrial researchers, experimentalists, theoreticians, 
and students. 

Plenary speakers included: Prof. Anthony Burke 
- University of Evora, Portugal, Prof. Sarah Haigh - 
University of Manchester, Dr. Todd Toops - Oak Ridge 
National Laboratory, USA and Prof. Ferdi Schüth - Max-
Planck-Institut für Kohlenforschung, Germany. The 
conference was supported by the UK Catalysis Hub with 
a session on catalysis featuring Hub PhD students and 
researchers. The scientific programme was organised 
around many aspects of catalysis, including organo/
biocatalysis, heterogeneous catalysis, homogeneous 
catalysis and engineering.

UK Catalysis Hub Virtual Summer Conference 2021 
20 - 22 July 2021 

The UK Catalysis Hub Summer Conference 2021 
was held on 20th & 21st of July 2021 with a full day 
EDI event: Catalysis in a diverse world on the 22nd 
July. The conference was virtual due to the COVID 
situation in Europe and university travel bans. 
Speakers included:  Prof. Lynn Kamerlin (Uppsala), 
Prof John McGeehan (Portsmouth), Dr. Abraham 
Nieva De La Hidalga (Cardiff), Dr. Yibo Zheng 
(Rosalind Franklin Institute) , Dr. Hasan Tanvir Imam 
(QUB), Dr. Aleksander Tedstone (Manchester) , Dr. 
Matthew Quesne (Cardiff), Dr. Santhosh Matam 
(Cardiff) and Dr. Terri-Louise Hughes (Manchester).

The summer conference was well attended with 
online attendees from around the world and 
enthusiastic discussion and questions.

Recording available to watch at https://
ukcatalysishub.co.uk/save-the-date-uk-catalysis-
hub-summer-conference-2021/

UK Catalysis Hub EDI Event: Catalysis in a 
diverse world 
22 July 2021

On the 22nd of July 2021 the UK Catalysis Hub 
held a full day virtual EDI event around the topics 
of diversity in scientific research as part of the UK 
Catalysis Hub summer conference. The conference 
was virtual due to the COVID situation in Europe 
and university travel bans.

People from diverse backgrounds spoke about how 
they have progressed their careers in catalysis. 
Speakers covered a mixture of their research and 
career progression and experiences working in 
science.

We are hoping listening to scientists talk about their 
inspiring research and experiences will help support 
the professional growth of all scientists and people 
in underrepresented groups in their careers.

Speakers included: Prof. Donna Blackmond 
(Scripps), Dr. M Sankar (Cardiff), Dr. Rachel Cowen 
(Manchester), Dr. Rebecca Melen (Cardiff), Dr. 
Shaoliang Guan (HarwellXPS), Dr. Bao Nguyen 
(Leeds) and Dr. Sarayute Chansai (Manchester). 

Recording available to watch at https://
ukcatalysishub.co.uk/uk-catalysis-hub-edi-event-
catalysis-in-a-diverse-world

10 years of catalysis at RCaH celebration meeting 
28 September 2021

© Research Complex at Harwell. Photographer: 
David Fisher.

The UK Catalysis Hub held a meeting to celebrate 
10 years of catalysis research at the Research 
Complex at Harwell in an in person at the Research 
Complex at Harwell, Oxfordshire on the 28 
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September. There was an afternoon of talks from 
initial grant holders of the UK Catalysis Hub followed 
by a dinner at The Cosener’s House. 

V-UKEM 2021: UK Emission Control Workshop  
21 October 2021

The fifth UK Emission Control Workshop took place 
online on the 21st of October 2021. This interactive 
workshop offered an open forum for technical 
discussion about the current challenges facing 
the automotive industry and provide experts from 
industry and academia the opportunity to share 
knowledge and ground-breaking technologies with 
colleagues from around the UK. 

The workshop discussed the significant research 
and challenges of future regulation in a multi-
pronged approach, investigating advanced 
combustion regimes, alternative fuels, and next-
generation emissions control technology. UKEM 
served as a powerful motivator for the continued 
growth of the automotive mobility industry and its 
contributors. Recording available to watch at https://
emissioncontrolukem.wordpress.com.

UK Catalysis Hub Winter Conference  
7 – 8 December 2021

On the 7th and 8th of December 2021  the UK 
Catalysis Hub held its annual winter conference and 
networking  meeting.  The Conference took place 
at Milton Hill House Hotel. The event was a hybrid 
event with the option to attend virtually for those who 
couldn’t attend in person. The conference started 
at lunchtime on the 7th and the main conference 
concluded at lunchtime on the 8th December. There 
was a poster session on the evening of the 7th 
December and dinner by invitation. 

Speakers included researchers from the Catalysis 
Hub and internationally renowned speakers 

and industrialists covering a range of topics in 
catalysis. The event also included a poster session 
showcasing work from the Hub postdocs. The 
Conference included the presentation of the 2021 
JMT medal for Catalysis to Dr. Alexander O’Malley. 

Recordings available to watch at https://
ukcatalysishub.co.uk/uk-catalysis-hub-winter-
conference-2021/

Webinar: Joint Seminar with Prof. 
Fernanda Duarte – Chemical reactivity in 
solution and under confinement & Dr Ai-
Lan Lee – Catalysis: Gold, Silver, Light 
22 February 2021

Prof. Fernanda Duarte (Oxford) & Dr Ai-Lan Lee 
(Heriot-Watt) gave a joint seminar. 

Prof. Fernanda Duarte (Oxford) - Chemical reactivity 
in solution and under confinement – Applications 
and computational developments. Recent advances 
in both experimental and computational techniques 
pose an exciting yet challenging time for chemistry. 
Current computational methods enable chemists 
to interrogate chemical processes at the molecular 
level and in complex environments. Despite these 
advances, several challenges remain in order to 
accurately and efficiently explore chemical reactivity 
in the condensed-phase. 

In this talk, she discussed their ongoing efforts to 
build systematic and widely accessible protocols to 
elucidate unusual reactivity in solution and guide the 
optimisation of novel catalysts. Two major themes 
include i) automation of reaction mechanism’s 
prediction and ii) design of supramolecular assemblies 
as biomimetic alternatives for catalysis and sensing.

Dr Ai-Lan Lee (Heriot-Watt)  - Catalysis: Gold, Silver, 
Light. This webinar highlighted a couple of projects 
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from the Lee Group: i) silver effects in homogenous 
gold catalysis, ii) dual gold- and photoredox-catalysis.

Recording available to watch at https://
ukcatalysishub.co.uk/joint-seminar-with-prof-
fernanda-duarte-oxford-dr-ai-lan-lee-heriot-watt/

Webinar: The Applied Catalysis Group 
(ACG) & UK Catalysis Hub Meeting 2021  
17 March 2021

.

A joint virtual meeting between the Applied Catalysis 
Group (ACG) and UK Catalysis Hub based around 
the theme of applied characterization.

Speakers included:  
Janelle Steves (GSK) - HTE in 3D  
High-throughput Experimentation (HTE) offers the 
opportunity to explore expansive reaction space in a 
plate-based format. With the power to exponentially 
increase productivity compared to single reaction 
experiments, a chemist must judiciously choose 
which reaction parameters to evaluate in a HTE array. 
While this is not a completely empirical exercise, 
empiricism is often embedded in these designs in 
effort to span diverse reaction space. Their current 
workflow often stacks the deck with catalysts and 
reagents most likely to produce positive results 
based on literature data and our chemical intuition. 
Therefore, negative screening outcomes are often 
discarded upon analysis of results. They presented 
an alternative analysis of HTE results from a Pd-
catalyzed cross-coupling reaction using phosphine 
ligand steric and electronic descriptors obtained 
from quantum chemical calculations. This analysis 
models the trends in reactivity of the ligands across 
the entire series of positive and negative outcomes 
and provides insight into how phosphine ligand may 
influence reactivity and selectivity. Application of 
these steric and electronic descriptors to the design 
of new screening plates for Pd-catalyzed cross-
coupling reactions were discussed.

David Lennon (Glasgow) - Towards developing 
structure/reactivity relationships for elevated 
temperature operation of ultra-selective aniline 
synthesis catalysts  
The heterogeneously catalysed hydrogenation of 
nitrobenzene to synthesize aniline is a key reaction 
in the process chain to produce isocyanates, 
materials used in the production of polyurethanes.  
Reflecting the complexity of large-scale isocyanate 
manufacture, the reaction is typically undertaken 
within an integrated chemical complex.  This 
scenario then provides the opportunity to utilise the 
significant quantities of heat associated with the 
hydrogenation reaction (-443 kJ mol-1 !) to raise 
super-heated steam, which can then be employed 
as an energy vector within the particular chemical 
complex.  This exercise in novel sustainable 
chemical manufacturing requires the hydrogenation 
reaction to be conducted at elevated temperatures, 
a condition that can compromise aniline selectivity. 
This presentation described a collaboration with 
Huntsman Polyurethanes to develop structure/
activity relationships for a series of alumina-
supported palladium catalysts specified to deliver 
high aniline selectivity at elevated temperatures 
(T>100°C).  Importantly, certain catalyst formulations 
were observed to favour different distributions of by-
products, complicating exploitation of the intended 
step-change in industrial practice.

Ben Deadman (ROAR) -Reaction Characterisation 
at The Centre for Rapid Online Analysis of 
Reactions (ROAR)  
There are recognized deficiencies in the current 
pool of reaction data which are hindering the 
progress of synthetic chemistry towards becoming a 
predictive science. Over a century of synthesis has 
yielded a vast library of reactions but there is a 
pressing need for more comprehensive data sets 
which include negative results, multiple time-point 
reaction data, and interoperable synthesis 
procedures. The Centre for Rapid Online Analysis 
of Reaction (ROAR) is a new facility which brings 
together high-throughput (HT) batch and flow 
reactor platforms, in situ analytic technologies, and 
automation expertise to enable data-centric 
research in synthesis. In this talk Ben demonstrates 
how ROAR can help characterise reactions using a 
case study of the catalytic reductive amination 
reaction.
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Paul Collier (JM) - Developing new 
characterisation capabilities in partnership with 
universities and the National Facilities 
The characterisation of catalysts is of major importance 
in industry and leads to important knowledge about 
structure/activity relationships and thereby improved 
materials.  This talk looks at the importance of 
characterisation in industry and of collaborations with 
universities and the National Facilities at Harwell, with 
two examples where collaboration has led to new 
characterisation capabilities.

Recording available to watch at https://
ukcatalysishub.co.uk/the-applied-catalysis-group-
acg-uk-catalysis-hub-meeting-2021/

Webinar: PhD Students Webinar on catalysis  
26 April 2021

A joint webinar from 3 PhD students on catalysis. 
Alex Hawkins (Glasgow), Gareth Davies (Sheffield) 
and Gregory Sulley (Oxford) will talk about their 
PhD projects.

Gareth Davies (Sheffield) – Operando studies 
of aerosol-assisted sol-gel (AASG) catalyst 
synthesis via combined optical trapping and 
Raman spectroscopy

Aerosol-assisted heterogeneous catalyst synthesis 
is a promising technique for synthesising solid 
materials with well-defined pore-size characteristics. 
However, due to the aerosol nature of the process 
it is challenging to conduct in situ or operando 
measurements of the formation of such materials. 
This presentation will demonstrate the use of 
optical trapping – conducted at the Central Laser 
Facility at the Harwell campus – combined with 
Raman spectroscopy in order to probe the chemical 
transformations occurring within an individual droplet 
during synthesis. A Ni/Al2O3 catalyst precursor is 

selected as an exemplar to demonstrate this first 
operando investigation of the AASG process.

Alex Hawkins (Glasgow) – Propene as an 
intermediate species in methanol-to-
hydrocarbon catalysis over ZSM-5

Propene is believed to be an important intermediate 
in the formation of the hydrocarbon pool in methanol-
to-hydrocarbon reactions. By studying the reaction 
of propene over H-ZSM-5 zeolite by both operando 
and ex situ methods we are able to gain insights into 
its reaction mechanisms and how they differ from 
MTH chemistry more broadly, providing new insight 
into the role of propene in the full process. The 
use of neutron scattering spectroscopy allows for 
detailed analysis of coke species within the zeolite 
through non-destructive means.

Gregory Sulley (Oxford) – Switchable Catalysis 
for the Preparation of CO2-Derived Polymers: 
The Case of a Heterodinuclear Zn(II)/Mg(II) 
Organometallic Catalyst

Switchable polymerization catalysis offers a facile 
route to prepare block copolymer architectures from 
a mixed monomer feedstock, with the potential to 
utilize renewable resources. Certain catalysts are 
now able to directly incorporate carbon dioxide into 
polymer materials, which provides a useful strategy 
for the utilization of this renewable C1 source. By 
developing a specially designed organometallic 
Zn(II)/Mg(II) heterodinuclear catalyst, the synthesis 
of ABA-type poly(carbonate-b-ester-b-carbonate) 
triblock polymers, with precise CO2 incorporation 
into the polymer backbone, is achieved.

Recording available to watch at https://
ukcatalysishub.co.uk/uk-catalysis-hub-phd-
students-webinar-on-catalysis/
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Webinar: Cascading Towards New Biocatalytic 
Methodology  
18 May 2021 

Catalytically reversible reactions, including alkene 
metathesis and transfer hydrogenation, have 
had an enormous impact on the development of 
synthetic strategies for the synthesis of bioactive 
compounds and important materials. However, the 
vast majority of chemically catalysed processes are 
non-reversible. In contrast, many enzyme-catalysed 
processes are freely reversible and displacing the 
reaction equilibrium towards product formation is 
often achieved (both in Nature and synthetically) by 
performing cascade reactions, where the product of 
one biocatalytic step becomes the substrate/reactant 
for the next transformation. The reversible nature 
of enzymes means that they can be exploited for 
mediating reactions in either the forward or reverse 
direction, and this adds a significant level of flexibility 
to the development of (chemo)enzymatic routes. In 
this talk, Elaine presents some of her group’s recent 
efforts in biocatalytic cascade methodology and 
shows how this work has inspired them to explore 
new territories in the area of ‘shuttle catalysis’.  .

Recording available to watch at https://
ukcatalysishub.co.uk/cascading-towards-new-
biocatalytic-methodology/

Webinar: Chemical Recycling of Different Model 
and Real Waste Plastics in Hydrothermal Media  
9 June 2021

Hydrothermal processing (HTP) of waste 
plastics can offer advantages over conventional 
thermochemical methods such as pyrolysis and 
gasification. This talk presents some results from 
the HTP of various model and real waste plastics for 
the recovery of energy and materials, along with the 
roles of homogenous and heterogeneous catalysts 

in the recycling process. The potential large-scale 
application of HTP technology for the clean-up of 
marine debris is beginning to gain attention and are 
also discussed.

Recording available to watch at https://
ukcatalysishub.co.uk/chemical-recycling-of-
different-model-and-real-waste-plastics-in-
hydrothermal-media/

Webinar: Patents for Chemists: Protecting your 
invention  
15 June 2021 

Following on from their 2020 “Introduction to 
Patents” webinar, Abel + Imray hosted a “Patents 
for Chemists” webinar with details of some further 
key considerations to keep in mind when you want 
to protect your ideas. Obtaining adequate protection 
for your ideas from an early stage is crucial in order 
for you to get maximum benefit from your invention. 
However, there are many aspects to consider. For 
example, who actually owns the invention? What is 
the best strategy for protecting your idea? And, how 
can patent rights be exploited to benefit a business? 

This webinar included a brief recap on what a patent 
is, why patents are relevant to you, as a chemist, 
and how you go about patenting an invention, 
and this time have a particular emphasis on who 
should be identified as an ‘inventor’, who ‘owns’ a 
patent application, and practical considerations for 
exploiting and licensing patented inventions. 

Recording available to watch at https://
ukcatalysishub.co.uk/patents-for-chemists-
protecting-your-invention/
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Webinar: Computational predictions in 
organometallic catalysis: are we nearly there yet? 
14 July 2021 

Computational studies of homogeneous catalysis 
play an increasingly important role in furthering 
(and changing) our understanding of catalytic 
cycles and can help to guide the discovery and 
evaluation of new catalysts. While a truly “rational 
design” process remains out of reach, detailed 
mechanistic information from both experiment and 
computation can be combined successfully with 
suitable parameters characterising catalysts and 
substrates to predict outcomes and guide screening 
(Acc. Chem. Res. 2021, 54, 837-848). Rather than 
pursuing a purely computational solution of in silico 
catalyst design and evaluation, an iterative process 
of mechanistic study, data analysis, prediction and 
experimentation can accommodate complicated 
mechanistic manifolds and lead to useful 
predictions for the discovery and design of suitable 
catalysts. Natalie used examples drawn from their 
recent work, including development of a reactivity 
database, to illustrate this approach and discuss 
why organometallic catalysis is such a challenging 
yet rewarding area for prediction. 

Recording available to watch at https://
ukcatalysishub.co.uk/computational-predictions-in-
organometallic-catalysis-are-we-nearly-there-yet/

Webinar: The Applied Catalysis Group (ACG) 
& UK Catalysis Hub Meeting September 2021      
29 September 2021

(ACG) and UK Catalysis Hub based around the topics 
of high-throughput optimisation and data handling, 
scale-up of enzyme catalysis, photochemistry and 
kinetic studies for catalyst lifetime understanding. 

Recording available to watch at https://

ukcatalysishub.co.uk/the-applied-catalysis-group-
acg-uk-catalysis-hub-meeting-september-2021/

Webinar: Metal-organic framework templates 
and hosts of nanocatalysts: geometry, 
surface chemistry and performance 
25 October 2021

A Metal-organic framework templates and hosts 
of nanocatalysts: geometry, surface chemistry 
and performance webinar with Dr Petra Ágota 
Szilágyi (Queen Mary University of London). Metal-
organic frameworks (MOFs) are a unique class of 
materials in terms of the tuneability of their pore 
geometry, chemistry, and flexibility, which makes 
them desirable from fundamental and application 
viewpoints. Furthermore, the size regime of the 
typical MOF pores (ca. 0.5-3 nm) coincides with 
size ranges in which other interesting physical 
phenomena take place, which makes their pores 
desirable hosts for catalytically active particles with 
possibilities to tune their physical and, particularly, 
chemical properties.

Using a number of MOF-metal host-guest 
composites, she discussed strategies for their 
synthesis and characterisation [1,2]. She reviewed 
the effect of pore size and functionalities on the 
ability of the frameworks to incorporate, control the 
geometry of, and interact with the guest particles [1-
5]. Finally, Dr Ágota Szilágyi  used some examples 
to showcase how all of the above effects contribute 
to the catalytic performance of these host-guest 
composite materials in selected reactions, including 
the direct conversion of CO2 with H2 [6] and other 
important reactions.

Recording available to watch at https://
ukcatalysishub.co.uk/metal-organic-framework-
templates-and-hosts-of-nanocatalysts/
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Webinar: Catalysing green hydrogen generation 
25 November 2021

Hydrogen will be a key energy carrier as we transition 
at scale to renewable sources of energy. Additionally, 
hydrogen is also a vital industrial chemical critical 
for food processing, fertiliser manufacturing, metal 
refining and oil upgrading. Electrochemical water 
splitting is the most mature and promising technology 
for green hydrogen generation to curtail intermittency 
of renewables on the energy grid. However, the 
need to use platinum group metals at high loadings 
as the catalysts and in other components of proton 
exchange membrane electrolysers (PEM-ELs) 
renders the technology expensive. The research 
group are investigating strategies including: 1) 
engineering catalysts that drastically improve mass 
activities and durability of precious metal catalysts 
2) replace precious metals in catalyst layers and 
other components with economic and sustainable 
alternatives. In this presentation, Yagya Regmi 
discussed recent efforts to design supported iridium 
catalysts for water electrolysis. He specifically focus 
on titanium dioxide supported iridium catalysts 
currently under investigation. These UK Catalysis 
Hub funded investigations are to understand 
properties of the catalysts, especially in operating 
electrochemical environments. The ultimate goal is 
to improve intrinsic activities and conductivities to 
facilitate fabrication of highly efficient and durable 
electrolysers and unitised regenerative fuel cells. 

Recording available to watch at https://
ukcatalysishub.co.uk/catalysing-green-hydrogen-
generation/

Webinar: Why Robust Metal Oxide Catalysts 
hold the Key to Sustainable Future 
25 February 2022

Increasing demand for materials and energy, 

coupled with more stringent curbs on greenhouse 
gas emissions and pollutants necessitates the 
urgent need for development of new improved 
and efficient chemical technologies for sustainable 
manufacturing of chemicals. In this context Catalysis 
is the most important technology to enable our 
transition to net zero carbon future, where the 
earth abundant metal oxide catalysts have a pivotal 
role from dynamic supports to active catalysts in 
energy efficient processes for chemicals and fuels. 
In this lecture we will visit some of the most recent 
developments in our research group including 
new design of metal oxide catalysts, reactors, and 
processes to reveal insights into the structure-
activity relationships. Using key examples based 
on mechanochemical synthesis of more efficient 
catalysts, dual function materials, continuous flow 
platforms, 3D printed reactors, we will demonstrate 
the advances made in sustainable manufacturing to 
further achieve the ambitious 2050 net zero targets 
for Sustainable World. We continue to develop novel 
catalytic processes by combining catalyst design, 
process intensification, and in situ spectroscopy 
techniques with computational simulations. By 
using exemplar chemical processes such as 
hydrogenation, oxidation, alkylation, esterification, 
and ketonisation, we have established rational 
catalyst design criteria to engineer selectivity to 
desired products, improved process efficiency, 
catalyst stability and longevity. We have developed 
catalytic processes for sustainable production of a 
range of biofuels and platform chemicals including 
API processes for pharmaceutical industry, 
ingredients for perfumery and flavors industry, as 
well as fuels and fuel-additives such as gasoline and 
diesel range alkanes, bis-hydroxymethyl furfural, 
alkyl levulinates, GVL, glycerol triacetins, glycerol 
carbonate and renewable hydrogen production 
through photo-reforming.

Recording available to watch at https://
ukcatalysishub.co.uk/why-robust-metal-oxide-
catalysts-hold-the-key-to-sustainable-future/
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JMT Award Winner Announced

HARWELL, OXFORD -The UK Catalysis Hub 
have named Dr. Alexander O’Malley from the 
University of Bath as winner of the Sir John Meurig 
Thomas Catalysis Medal at the UK Catalysis Hub 
Winter Conference on the 7th of December 2021. 
Dr. Alexander O’Malley was selected from the 
nominations for top early-career scientists working in 
the United Kingdom to win the medal for 2021. 

Professor Chris Hardacre, UK Catalysis Hub Director 
said, “Alex has produced seminal work on the use 
of neutrons to investigate catalytic processes.  He 
has worked closely with the UK Catalysis Hub 
throughout his research career and his work has 
shown the benefits and advances that can be 
achieved on working closely with the central facilities. 
Congratulations to Alex on this well-deserved award.”

The medal honours the achievements of Sir John 
Meurig Thomas, a distinguished professor in the 
field of catalysis who sadly passed away in 2020. He 
was a remarkable man and one of the most eminent 
figures in catalytic science in the past 100 years, 
who was a pioneer in many of the techniques and 
concepts that have now become standard in the field. 
He was generous with his time and support for the UK 
Catalysis Hub and its events and the Hub is proud to 
have established 2016 an annual award in honour of 
his achievements. He will be missed by scientists in 
the Hub community and worldwide.

Dr. Alexander O’Malley delivered a lecture on 
catalysis to the UK Catalysis Hub Winter conference 
which took place on the 7th & 8th December. He 
said on winning, “It is huge honour to be awarded 
the JMT Medal, Sir John was a hugely important 
figure in a number of fields, most relevant to myself 
being microporous catalysis. I’ve been truly privileged 
to have access to such world class facilities to 

demonstrate what neutron based techniques can 
bring to this field, especially when combined with 
relatively simple simulations. I’m incredibly grateful to 
all my colleagues and everyone at the Catalysis Hub 
and ISIS Neutron Source for enabling the work, we’re 
just getting started!”

Alex’s projects in catalysis involve using a range of 
simulation methods paired with neutron scattering 
techniques such as inelastic and quasielastic 
neutron scattering to study how molecules behave in 
zeolite and zeotype catalyst materials. He’s studied 
systems relevant to fluid catalytic cracking, methanol-
to-hydrocarbons, NOx abatement and biomass 
transformations. He is now applying the same 
techniques to problems in anticancer drug delivery 
and water decontamination.

The JMT medal was generously sponsored by BP, 
JM, Dr. Reddy’s, Givaudan and Royal Society of 
Chemistry Applied Catalysis Group.

You can watch a recording of  Dr. Alexander 
O’Malley’s JMT lecture at https://ukcatalysishub.
co.uk/dr-alexander-omalley-wins-2021-sir-john-
meurig-thomas-catalysis-medal/

Further Information:

Highlight Papers:

Alexander J. O’Malley, Stewart F. Parker  and C. 
Richard A. Catlow, Neutron spectroscopy as a 
tool in catalytic science,  Chem. Commun., 2017, 
53, 12164-12176, DOI: 10.1039/C7CC05982E 
(Feature Article)

Alexander J. O’Malley, Stewart F. Parker, 
Arunabhiram Chutia, Matthew R. Farrow, Ian P. 
Silverwood, Victoria García-Sakai and C. Richard 
A. Catlow, Room temperature methoxylation in 
zeolites: insight into a key step of the methanol-
to-hydrocarbons process, Chem. Commun., 
2016, 52, 2897-2900, DOI: 10.1039/C5CC08956E 
(Communication) 

Website: https://researchportal.bath.ac.uk/en/
persons/alexander-omalley
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UK Catalysis Hub Phase II - Meet the team
Join us in welcoming these new members of staff to the UK Catalysis Hub. We introduce them with a 
short profile of their background and what they will be working on with the UK Catalysis Hub over the 
next five years.

Dr Rongsheng 
Cai  - In situ S/
TEM observation of 
particle formation via 
wet impregnation 

I am a research associate 
at the University of 
Manchester, currently, 
working on the 
investigation of metal 

particle formation in wet impregnation process by 
advanced in-situ scanning transmission electron 
microscopy. Wet impregnation method is the most 
common way to synthesize commercial heterogeneous 
catalysts on oxide supports. However, little is known 
about the mechanism of the catalyst formation process. 
Recently it was found that the addition of excess Cl- ions 
dramatically influence the particle size and composition 
of PdAu nanoparticles, although the mechanism 
remains unknown. Understanding this behaviour 
could open the door to new multimetallic nanoparticle 
materials, with control of size, shape and composition, 
providing the industrial catalysts needed to address the 
current energy emergency.

Before I came to Manchester, I was a research officer 
at Swansea University, working on the scale-up of 
cluster production at the Nanomaterials Lab. During this 
period, I set up a next generation of Matrix Assembly 
Cluster Beam Source (MACS) after the demonstration 
of a prototype system (in Birmingham). I incorporated 
a new high-current ion source, a powerful cryocooler 
and two high-rate evaporators to a brand-new system, 
which allowed to produce 1 gram of cluster catalysts 
with 1% metal loading within one hour. The successful 
instrument upgrade made it possible to demonstrate 
the catalytic performance of physically deposited metal 
clusters. Several studies were published around this 
topic including i) the physically prepared Au/Ag catalysts 
are found highly active for nitrophenol ozonation, which 
can be used for water treatment; ii) the catalytic activities 
of Au catalysts prepared by cluster beam deposition 
and traditional colloidal route in glycerol oxidation are 
compared. The further demonstration of this novel 
technique in practical applications, for sure, will provide 
new ideas to synthesize catalysts without sacrifice of 
environment, since no toxic effluents are involved.

Before I joined the Swansea University, I did my PhD 
degree in Birmingham as a Marie Curie Early-Stage 
Research Fellow. I worked with a prototype MACS and 
a traditional magnetron sputtering gas condensation 
cluster beam source to investigate the preparation 
of powder cluster-based catalysts and validate their 
catalytic activities. For example, Au/Cu binary clusters 
on MgO powder supports and Pt/Cu binary clusters 
on Al2O3 powder supports were found highly active 
for liquid phase nitrophenol reduction and 1-pentyne 
hydrogenation, respectively. The enhanced activities 
can be accounted for the synergetic effect between 
the two-elemental composition, which was further 
confirmed by DFT calculations. 

Research published:

1. Gas phase deposition of size controlled Au clusters 
to produce heterogeneous glycerol oxidation catalysts, 
ACS Applied Nano Materials, 2020, 3, 4997-5001.

2. Scale-up of cluster beam deposition to the gram 
scale with the matrix assembly cluster source for 
heterogeneous catalysis (catalytic ozonation of 
nitrophenol in aqueous solution), ACS Applied Materials 
& interfaces, 2020, 12, 22, 24877-24882.

3. Synergistic computational-experimental discovery 
of highly selective PtCu Nanocluster Catalysts for 
Acetylene Semihydrogenation, ACS Catalysis, 2020, 
10, 451−457.

4. Performance of Preformed Au/Cu Nanoclusters 
Deposited on MgO Powders in the Catalytic Reduction 
of 4-Nitrophenol in Solution, Small, 2018, 14, 1703734. 

 

Author:
Dr Rongsheng Cai, University of Manchester

Figure 1 Nitrophenol reduction over Au/Cu binary clusters
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Dr George Clarke  - Sustaining 
pharma-relevant metal-catalysed 
cross-couplings: interrogation of metal 
catalysts using automated optimisation 
routines, rich data analytics and 
mechanistic studies
I did my MChem at the University of York, with a year in 
industry as part of his MChem project at Lubrizol near 
Derby (Hazelwood site). I worked within the detergent 
group whilst at the Chemical Synthesis Department. 
During my MChem, I did a summer placement for 
ten weeks after being awarded an Engineering and 
Physical Science Research Council (EPSRC) bursary. 
This bursary funded a project with Professor Robin 
Perutz to understand hydrogen bonding specific to 
metal-fluoride complexes using a 19F NMR titration 
experiment. During my MChem mini-project I worked 
on microwave chemistry with Dr Richard Douthwaite. 

I then went on to do a PhD in 2015 at the University 
of York with Professor Ian Fairlamb (Department 
of Chemistry), Professor Julie Wilson (Department 
of Mathematics), Dr John Slattery (Department of 
Chemistry) and Dr Jason Lynam (Department of 
Chemistry) on ‘Understanding Complex Pd-catalysed 
Reaction Systems Through Automated Chemistry, Data 
Analysis and Mechanistic Studies’. A University of York 
Chemistry Teaching Studentship was awarded to fund 
my PhD studies. The project was also supported by 
the POLARIS project, funded by the Centre for Future 
Health initiative. 

I am now doing a PDRA role in catalysis led by 
Professor Ian Fairlamb with further collaborations with 
the Department of Mathematics at the University of 
York (Professor Julie Wilson), University of Durham 
(Dr Simon Beaumont), University of Leeds (Professor 
Richard Bourne and Dr Charlotte Willans) and GSK (Dr 
Katherine Wheelhouse and Dr Damian Hruszkewycz) 
in both the UK and the US for this project. The project 
is on understanding ligand effects on Pd and Ni-based 
complexes in catalysis using automation and data 
analysis. UK Catalysis Hub and GSK fund the project. 

I chose to work in my speciality of automation and data 
analysis in catalysis due to being interested in trends and 
patterns with great attention to detail, and high-throughput 
reaction screening using robotics will generate the 
datasets to be analysed. I basically love studying data! 
Having a greater understanding of catalysis will help 
improve reaction efficiency and make the chemistry 
more environmentally friendly, which is very important. I 
am most excited about getting to know others in the field 
of catalysis at UK Catalysis Hub and sharing knowledge, 
ideas, for the broader benefit of the community.

Author:
Dr George Clarke, University of York

Figure 1: A photo of the Chemspeed robotic platform with on-line HPLC in the background, here at York, to be 
used during my PDRA project. 
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Dr Agnieszka Kinga Holda - 
Photocatalytic antifouling membrane for 
chemical-free degradation of organic 
micropollutants
My research background sits at the interface of 
chemical/process engineering, materials science, and 
organic chemistry, including: the development and 
demonstration of new polymer and nanostructured 
materials, composites, and correlation between structural 
characteristics at microstructural level. I have worked in 
the fields of polymer science, rheology, aqueous and 
organic solvents nanofiltration. I am a passionate chemist 
with in-depth knowledge and expertise in polymer 
science, membrane technology and organic solvent 
nanofiltration. Additionally, I have a strong understanding 
of organic and macromolecular chemistry which gives me 
strong synthesis and analysis skills, which are valuable in 
all types of chemical and process engineering research. 
Interdisciplinary research has always been a big part of 
my research career and it has pushed me to think out of 
the box and to have a more comprehensive approach to 
my research planning and management.

I completed my BSc and MSc in Chemistry with speciality 

in Polymer Chemistry at Nicolaus Copernicus University, 
Toruń, Poland. After my Master, I worked as a project 
membrane scientist for two years on a collaborative 
industrial project between Evonik industries and KU 
Leuven, Belgium on the development and optimisation 
of membrane preparation processes for harsh industrial 
applications by applying combinatorial synthesis, genetic 
algorithms, and high throughput experimentation. In 
December 2013, I obtained my PhD in Bioscience 
Engineering at the Center for Surface Science and 
Catalysis, KU Leuven, Belgium. During my PhD, my 
research was focused on the fundamental understanding 
of phase inversion process for the synthesis of polymer 
membranes for water purification and solvent resistant 
nanofiltration (SRNF) membranes and resulted in 
multiple publications and conference proceedings. 

Since 2015 to date I have been working at the University 
of Bath on several research projects as PDRA. In 2015, 
I joined Dr. Darrel Patterson and his TUNEMEM team 
(three PhD and two postdocs), on the development of 
stimuli-responsive composite membranes for water 
purification, organic solvent nanofiltration (OSN) and 
catalytic membrane bio-reactors. I also worked with 
GlaxoSmithKline (GSK) on the development of a forward 
osmosis membrane-based disposable syringe pump 
for insulin drug delivery units. My role was to design 
and develop a membrane syringe pump using forward 
osmosis and pressure retarded osmosis process and 
to optimise the performance of the membrane syringe 
pump for control delivery of insulin to type II diabetic 
patients. I also worked with Dr. Emma Emanuelsson 
on water treatment using UV-light (SODIS project). 
This project involved testing, analysis and evaluation of 
a low-cost household water treatment system for rural 
populations living in Malawi. Currently, I am working on 
the development of photocatalytic antifouling membranes 
containing conjugated microporous poly(phenylene 
butadiynylene) (CMP) for chemical-free degradation of 
organic micropollutants. This project is sponsored by UK 
Catalysis Hub. 

Author:
Dr Agnieszka Kinga Holda, University of Bath
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Dr Muhammad Kamran  - Optimising bio-
based platform molecules
I completed my undergrad in chemical engineering from 
UOK (University of Karachi, Pakistan) back in 2006. In 
2007, I started my professional carrier as a process 
engineer in a cement manufacturing facility close to my 
hometown. Soon, I was offered a wonderful opportunity 
to work with Unilever in the research and development 
department, primarily focusing on the packaging design 
and development of their foods and beverages business 
in Pakistan. In 2011, I returned to the academia and 
started my master’s degree in chemical engineering 
at Åbo Akademi University, situated in the beautiful 
city of Åbo. In my master’s thesis project, performed in 
collaboration with BASF and Walki group, I investigated 
the low interfacial adhesion issue of flexible polymer 

facings to polyurethane rigid foams used in thermal 
insulations and developed techniques for improving the 
adhesion properties. After graduating, I started working 
within an EU funded project “Bio4MAP”, where the 
objective was to develop a multilayer biodegradable 
high barrier packaging for modified atmosphere 
applications. 

In 2017, I moved to UK for my PhD at University of 
Bath, working under the supervision of Prof. Matthew 
Davidson and Dr Sicco de Vos (Corbion) as part of the 
centre for sustainable and circular technology CDT 
project. The project was funded by Marie Skłodowska-
Curie FIRE fellowship (MSCA-FIRE). In my doctoral 
studies, I have worked closely with my industrial 
partner to develop an environmentally benign catalytic 
system for semi-aromatic polyamide synthesis starting 
from FDCA as a renewable monomer. Following my 
doctorate, I became a member of the UK Catalysis Hub 
community after being offered a postdoctoral position 
in 2021. In this exciting new project, I’m working on the 
development of diformylfuran (DFF) as a sustainable 
platform chemical for a range of novel monomers for 
polymer synthesis and to investigate their structure-
property relationship. With the help of the UK Catalysis 
Hub project, I have got the opportunity to work with an 
interdisciplinary team of academics which includes Prof. 
Nick Turner (bio-catalysis), Prof. Matthew Davidson 
(homogenous catalysis and polymer synthesis) and Dr 
Thomas Farmer (green and sustainable chemistry). In 
a parallel project, I’m also collaborating with National 
Composite Centre (NCC) for developing sustainable 
solutions for thermoplastic polymer matrix to be 
employed in composite applications.   

Author:
Dr Muhammad Kamran, University of Bath

Figure 1: DFF transformation to added-value chemicals and monomer
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Author:
Dr Thomas McGuire, University of Oxford

Dr Thomas McGuire 
- From Rings to 
Polymers and Back 
Again: Catalytic 
Recycling of Waste 
Oxygenated Plastic
In 2021, I completed my 
PhD at the University of 
Bath, supervised by Dr 
Antoine Buchard. The 
subject of my PhD thesis 
was the synthesis of 

oxygenated polymers and the exploration of the impact of 
stereochemistry on material properties. The polymers we 
synthesised were either bioderived, or had viable synthetic 
routes from renewable starting materials, and hence 
offered a rich platform for exploitation of stereochemistry. 
Given the seemingly slight variation in microstructure 
between the polymer stereoisomers, I found the impact 
of stereochemistry remarkable, with transformations 
from crystalline to amorphous states possible through 
changing the catalysis1 or monomer-feed.2 In addition, 
using renewable feedstocks to access hitherto unknown 
polymers was especially exciting: new structures provide 
a platform to improve on current commodity materials or 
to develop new applications entirely.3–6

In 2019, alongside my PhD, I spent time in Japan as a 
JSPS summer program fellow. The project involved a 
short-term research secondment at Nagoya University, 
hosted by Professor Masami Kamigaito. In this work, 
we developed a bioderived vinyl monomer for the 
preparation of stimuli-responsive star polymers.7 

After completing a 3-month research position with 
Professor Matthew Davidson, I took up a PDRA working 
with Professor Charlotte Williams in early summer 
2021. We are investigating the chemical recycling of 
oxygenated polymers (Figure 1). The project is yielding 
interesting results already and I hope to report more 
soon in the very near future!

References
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E., Grayson, M. N.; Buchard, A.Control of Crystallinity 
and Stereocomplexation of Synthetic Carbohydrate 
Polymers from D- and L-Xylose, Angew. Chem. Int. Ed., 
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my PhD thesis was the synthesis of oxygenated polymers and the exploration of the impact of 
stereochemistry on material properties. The polymers we synthesised were either bioderived, or had 
viable synthetic routes from renewable starting materials, and hence offered a rich platform for 
exploitation of stereochemistry. Given the seemingly slight variation in microstructure between the 
polymer stereoisomers, I found the impact of stereochemistry remarkable, with transformations from 
crystalline to amorphous states possible through changing the catalysis (J. Am. Chem. Soc., 2019, 141, 
13301-13305) or monomer-feed (Angew. Chem. Int. Ed. 2021, 60, 4524). In addition, using renewable 
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work, we developed a bioderived vinyl monomer for the preparation of stimuli-responsive star polymers 
(Polym. Chem.,2020, 11, 5844-5850).  

After completing a 3-month research position with Professor Matthew Davidson, I took up a PDRA 
working with Professor Charlotte Williams in early summer 2021. We are investigating the chemical 
recycling of oxygenated polymers (Figure 1). The project is yielding interesting results already and I hope 
to report more soon in the very near future! 

  

Figure 1. Chemical recycling of polycarbonates 
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Dr. Cameron 
Alexander Hurd 
Price - Catalytic 
cascade reactions for 
biomass valorisation
I undertook my PhD at 
the University of Surrey 
under Dr Jian Liu and 
Dr Tomas Ramirez-
Reina’s supervision, 
focusing on developing 
transition metal yolk@

shell catalysts for CO2 valorisation. My research 
predominately concerned CO2 conversion via the 
RWGS (reverse water gas shift), with an initial proof of 
concept in the DRM (Dry reforming of methane). This 
enabled the establishment of new collaborations and 
yielded several high impact publications on my research 
in Topics in Catalysis, Catalysis today, Journal of Energy 
Chemistry and Frontiers in Chemistry. During my second 
year, I successfully secured a Santander mobility grant, 
which facilitated a 2 month placement at the Dalian 
Institute of Chemical Physics (DICP) in China. This fruitful 
experience, in addition to a collaboration with Heriot-Watt 
university, resulted in publications in Applied Catalysis 
B, Small, Materials Today Bio and Advanced Science, 
as well as a book chapter. Further to this, I aided in 
establishing an industrial link between BYK-Altana and 
the University of Surrey, which has resulted in several 
joint research projects. 

Applying encapsulated catalytic sites as a strategy to 
prolong catalytic lifetime represents a personal research 
interest, which links to my current PDRA position at the 
University of Manchester at Harwell and the UK Catalysis 

Hub. The focus of my current work, under the guidance of 
Dr Parlett and funded by the EPRSC, is the development 
of novel core@shell catalysts to achieve the valorisation 
of hexoses to value-added chemicals, such as fuels and 
monomers, with the aim of reducing humin formation by 
considered catalyst design for cascade processes. These 
desired multifunctional materials will combine typically 
incompatible catalytically active species, such as an acid 
and base, through spatial compartmentalisation while 
simultaneously governing the order chemical reagents 
access the different active sites. Both being crucial to 
developing highly selective cascade reaction processes. 

The highlight of my career so far has been the 
opportunity to spend several months in DICP, China, 
learning from a much larger research group around 
the development of encapsulated materials. Although 
my time there mainly concerned synthetic work and 
characterisation, I learned a great deal about photo and 
electrochemistry that supplemented my background 
in thermal catalysis. While I was there, I also learned a 
great deal about working in an entirely new environment 
and surroundings. In this spirit, working here with the 
UK Catalysis Hub has allowed me to make use of these 
experiences while being afforded access to a multitude 
of different techniques and research groups. This is an 
exciting opportunity to develop connections and insight 
into different aspects of my research and the research 
being conducted around me. I have been very much 
enjoying working in such varied surroundings and look 
forward to seeing how my research develops. 

Dr Cameron Alexander Hurd Price 

PDRA University of Manchester 

I undertook my PhD at the University of Surrey under Dr Jian Liu and Dr Tomas Ramirez-Reina's 
supervision, focusing on developing transition metal yolk@shell catalysts for CO2 valorisation. My 
research predominately concerned CO2 conversion via the RWGS (reverse water gas shift), with an 
initial proof of concept in the DRM (Dry reforming of methane). This enabled the establishment of 
new collaborations and yielded several high impact publications on my research in Topics in Catalysis, 
Catalysis today, Journal of Energy Chemistry and Frontiers in Chemistry. During my second year, I 
successfully secured a Santander mobility grant, which facilitated a 2 month placement at the Dalian 
Institute of Chemical Physics (DICP) in China. This fruitful experience, and in collaboration with Heriot-
Watt University, resulted in publications in Applied Catalysis B, Small, Materials Today Bio and 
Advanced Science, as well as a book chapter. Further to this, I aided in establishing an industrial link 
between BYK-Altana and the University of Surrey, which has resulted in several joint research projects.  

Applying encapsulated catalytic sites as a strategy to prolong catalytic lifetime represents a personal 
research interest, which links to my current PDRA position at the University of Manchester at Harwell 
and the UK Catalysis Hub. The focus of my current work, under the guidance of Dr Parlett and funded 
by the EPRSC, is the development of novel core@shell catalysts to achieve the valorisation of hexoses 
to value-added chemicals, such as fuels and monomers, with the aim of reducing humin formation by 
considered catalyst design for cascade processes. These desired multifunctional materials will 
combine typically incompatible catalytically active species, such as an acid and base, through spatial 
compartmentalisation while simultaneously governing the order chemical reagents access the 
different active sites. Both being crucial to developing highly selective cascade reaction processes.  

The highlight of my career so far has been the opportunity to spend several months in DICP, China, 
learning from a much larger research group around the development of encapsulated materials. 
Although my time there mainly concerned synthetic work and characterisation, I learned a great deal 
about photo and electrochemistry that supplemented my background in thermal catalysis. While I was 
there, I also learned a great deal about working in an entirely new environment and surroundings. In 
this spirit, working here with the UK Catalysis Hub has allowed me to make use of these experiences 
while being afforded access to a multitude of different techniques and research groups. This is an 
exciting opportunity to develop connections and insight into different aspects of my research and the 
research being conducted around me. I have been very much enjoying working in such varied 
surroundings and look forward to seeing how my research develops.  
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Commission of High throughput XAFS system
From June 2021 
to Nov 2021 the 
commissioning of the 
high the high throughput 
XAFS reactor system 
was further progressed 
via the Improved In-
situ Catalytic Reactor 
Design for Catalysis 
at Central Facilities 
project. Now that 
reactor system has 
been applied into 
the BAG beamline. 
The further improved 
design of the high 
pressure XAF reactor 
with different beam 
pathlength has been 
finished to provide 

wider test of both low and high concentration metal loaded catalysts. The machining of the XAF reaction has 
been partly finished, aiming to complete the fitting of the reactor by end of December.

Bruker IR spectrometer at 
RCaH
A new IR spectrometer has been 
installed in Research complex at 
Harwell. This spectrometer is a 
Bruker Vertex 80. This spectrometer 
allows for the ultra-rapid collection 
of IR spectra (up to 65 spectra/
sec @ 16 cm-1), which, paired with 
the low-volume Harrick cell, would 
allow for operando measurements 
of fast changing reactions, such as 
modulation excitation experiments. 
The new Harrick cell reduces the 
volume of gas needed within the 
cell, allowing for gas fast switch 
without interference from high dead volume, while reaching temperature up to 550 °C. This system is paired 
with a newly commissioned gas delivery system. This gas delivery system is formed of a total of 10 mass flow 
controllers (MFCs), which allows for a wide variety of reaction, including the use of high-pressure gases (for 
reaction such as CO2 reduction), or toxic gases (e.g. NH3, NO) for relevant environmental reactions.

UK Catalysis Hub Phase II - New Facilities and equipment
The UK Catalysis Hub works to contribute to the development of instrumentation and facilities on ISIS, 
Diamond and the Central Laser Facility, to enable new experimentation in catalytic science, with special 
emphasis on in situ studies of working catalysts. We have access to cutting edge facilities and equipment 
in Harwell. 
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(PDF) Block Allocation Group 
(BAG) access at Diamond 

The UK Catalysis Hub has been awarded Block 
Allocation Group (BAG) access to the I15 X-ray 
PDF beamline at the Diamond Light Source. Pair 
Distribution Function (PDF) or total scattering 
analysis provides information on the local atomic 
arrangement of crystalline, nanophase, disordered, 
amorphous and liquid materials over an extended 
distance range as is extremely complementary to 
element specific probes such as X-ray absorption 
spectroscopy (XAS). The XPDF BAG will used 
the same framework and support that has been 
established for the successful XAS BAG at B18 
and has similar goals; to develop a group of 
experienced users from within the UK Catalysis 
community who will apply PDF analysis to new 
areas of catalysis science. As with XAS, there will 
be opportunities for ex situ, in situ and operando 
experiments. 

If you would like to discuss the PDF experiments 
or combined experiments please contact Dr Martin 
Wilding (WildingM2@cardiff.ac.uk).

To introduce the technique to the Catalysis Hub, 
Dr Phil Chater from I15-1 presented a webinar on 
the 7th February. The seminar introduced the PDF 
technique and described how it has been applied 
to local structure studies on catalysts. The webinar 
also explained how the plan PDF experiments and 
discussed the training and outreach components 
of the BAG and the development of streamlined 
processing and analysis for selected, commonly 
encountered systems.

Recording available to watch at https://
ukcatalysishub.co.uk/pair-distribution-function-
pdf-block-allocation-group-bag-access-at-
diamond/

Photographer: Dr June Callison
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Publications:

 Conversion of butanol to propene in flow: A triple dehydration, isomerisation and 
metathesis cascade
A new paper from Dr Yiping Shi describes successful efforts of a collaboration with The Dyer 
Group at Durham University and the UK Catalysis Hub to establish a simple integrated cascade 
flow methodology for the direct conversion of n-butanol to propene, by combining catalytic 
dehydration, isomerisation, and cross-metathesis steps in a single flow sheet. Zeolite H-ZSM-5 
gives high conversion in the initial n-butanol dehydration step (98%). Subsequent isomerisation of 
terminal butenes to internal butenes over zeolite H-Fer takes place with good conversion (87%). 
Finally, cross-metathesis with ethene over a tungsten on acid-washed SiO2/Al2O3 catalyst affords 
propene with good selectivity (65%). Coupling these three steps into a single flow sheet gives an 
overall yield of 64% propene from n-BuOH. To the best of her knowledge, this is the first time that 
a single flow system for the preparation of propene from n-butanol has been described in the open 
literature. The development of a flow system that can convert n-butanol to propene is significant. 
Not only does today’s current demand for propene outstrip supply, but also the methodology can 
be extended to use bio-derived alcohol feeds, thus offering a sustainable route for the manufacture 
of propene.

Read the paper at https://doi.org/10.1016/j.catcom.2022.106421

Process-oriented approach towards catalyst design and optimisation
Dr Mohammad Reza Abbasi has published a new paper in Catalysis Communications of work 
resulting from a collaboration involving the UK Catalysis Hub, UCL, University of Leeds and Durham 
University. This work proposes a systematic methodology that aids the translation of catalysts 
developed in academia to industrial end-users. This remains a challenge due to a lack of knowledge 
about the impact of catalyst attributes on the whole process during the catalyst development or 
screening stage and this work tries to bridge this gap by assessing the impact of catalysts on a 
process in terms of Key Performance Indicators (KPIs).

 

Read the paper at https://doi.org/10.1016/j.catcom.2021.106392
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Publications cont:

 

Electrochemical upgrading of biomass-derived 5-hydroxymethylfurfural and furfural 
over oxygen vacancy-rich NiCoMn-layered double hydroxides nanosheets

Dr Shaojun Xu of the UK catalysis 
Hub collaborated with Sun Yat-
sen University on a project which 
resulted in an article published 
in Green Chemistry on 24th 
April 2021. The article’s co-first 
authors are Biying Liu (Sun Yat-
sen University supervised by 
Prof Kai Yan) and Dr Shaojun 
Xu (Cardiff University and of who 
was supervised by Professor Sir 
Richard Catlow at Cardiff and Dr 
Emma Gibson at Glasgow). Many 
UK Catalysis Hub researchers 
and professors were involved.

Rational design of low-cost and 
active electrocatalysts is crucial 

for upgrading of biomass-derived 
chemicals. Here, they report highly 

efficient catalysts ternary NiCoMn-layered double hydroxides (NiCoMn-LDHs) nanosheets which 
are oxygen vacancy-rich, produced under controllable conditions for the electrooxidation of both 
5-hydroxymethylfurfural (HMF) to 2,5-furandicarboxylic acid (FDCA) and furfural to furoic acid 
(FurAc) under mild conditions, respectively. High yields of FDCA (91.7%) and FurAc (92.4%) were 
achieved in 2.5 h using 1.15 nm thick NiCoMn-LDHs nanosheets under the optimal conditions. The 
mechanism for the superior performance, high durability, and good faradaic efficiency has been 
elucidated by comprehensive characterization. Read the article online at https://doi.org/10.1039/
D1GC00901J

Image by Dr. Shaojun Xu and Biying Liu. Published: Green Chem., 2021,23, 4034-4043 

Methanol dynamics in H-ZSM-5 with Si/Al ratio of 25: a quasi-elastic neutron 
scattering (QENS) study
An article was published in Topics in Catalysis by members of the UK Catalysis Hub including Matam, 
S.K., Catlow, C.R.A., Silverwood, I.P. et al. Quasi-elastic neutron scattering (QENS) studies on 
methanol dynamics in zeolite H-ZSM-5 (Si/Al of 25) reveal that the majority of methanol is immobile, 
and the mobile methanol fraction presents temperature dependent dynamics. Isotropic rotational 
dynamics are observed at 298K, and above this temperature translational diffusional dynamics are 
detected.

Read the article online at http://link.springer.com/article/10.1007/s11244-021-01450-z

Quasi-elastic neutron scattering (QENS) studies on methanol dynamics in zeolite H-ZSM-5 (Si/Al of 
25) reveal that the majority of methanol is immobile, and the mobile methanol fraction presents 
temperature dependent dynamics. Isotropic rotational dynamics are observed at 298K, and above 
this temperature translational diffusional dynamics are detected.  

 

 

 

                                    

Isotropic rotation      Confined translational diffusion  
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The role of Zn in the sustainable one-pot synthesis of dimethyl carbonate from carbon 
dioxide, methanol and propylene oxide

The UK Catalysis Hub collaborated in a project which resulted in a new paper in Chemical 
Engineering Science, “The role of Zn in the sustainable one-pot synthesis of dimethyl 
carbonate from carbon dioxide, methanol and propylene oxide.” The papers authors 
were Ming Liu, Mariia Konstantinova, Leila Negahdar and James McGregor. Carbon dioxide 
(CO2) is most discussed in negative terms as a greenhouse gas and major contributor to 
anthropogenic climate change. However, CO2 can be converted directly to green chemicals as 
it can incorporate waste resources in the production of value-added, sustainable substances. 
In this research, carbon dioxide has been utilised in the synthesis of dimethyl carbonate (DMC) 
̶ a greener alternative to more hazardous materials, e.g., phosgene or dimethyl sulphate. The 
catalyst system of K2CO3-NaBr-ZnO has been employed in the synthesis of dimethyl carbonate 
from methanol, propylene oxide and carbon dioxide. The addition of Zn powder to this catalyst 
system promotes DMC formation through new reaction routes and increases the stability of the 
catalyst by preventing the active ingredients on the catalyst surface from leaching. Elevated 
pressure was not found to be a necessary reaction condition. This study shows that higher 
selectivity towards DMC can be achieved at mild conditions with the addition of Zn powder. Visit 
https://doi.org/10.1016/j.ces.2020.116267 for the full paper.

Publications cont:

Designing a data infrastructure for catalysis science aligned to FAIR data principles

A new paper from Abraham Nieva De La Hidalga published in Catalysis Communications discusses 
the management of research data in the field of catalysis research. The paper proposes a tool to 
support data management in the form of a catalogue for catalysis research data linked to context 
(publications, researchers, and institutions). Read at https://doi.org/10.1016/j.catcom.2021.106384

Graphical Abstract by Dr. Leila Negahdar (UCL) & Dr. Ming Liu (University of Sheffield)
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Publications cont:
Monitoring dynamics of defects and single Fe atoms in N-functionalized few-layer 
graphene by in situ temperature programmed scanning transmission electron 
microscopy

A team led by Rosa Arrigo (Salford University) 
and Manfred E. Schuster (Johnson Matthey) 
collaborated with the UK Catalysis Hub on work 
that resulted in an article published in the Journal 
of Energy Chemistry, Volume 64, 2022, Pages 
520-530, “Monitoring dynamics of defects and 
single Fe atoms in N-functionalized few-layer 
graphene by in situ temperature programmed 
scanning transmission electron microscopy.” 
In this study, they aimed to contribute an 
understanding of the pathway of formation of Fe 
species during top-down synthesis of dispersed 
Fe on N-functionalized few layer graphene, 
widely used in electrocatalysis. They used 
X-ray absorption spectroscopy to determine the 
electronic structure and coordination geometry 
of the Fe species and in situ high angle annular 
dark field scanning transmission electron 
microscopy combined with atomic resolved 
electron energy loss spectroscopy to localize 
these, identify their chemical configuration 
and monitor their dynamics during thermal 
annealing. Here they provide the experimental 
evidence of the formation of these polynuclear 
Fe–N sites and their structural characteristics. 
Read the full paper at https://doi.org/10.1016/j.
jechem.2021.05.005

 

Figure 1: High angle annular dark field scanning transmission electron micrographs of Fe/NFLG at 

973 K at different time; scalebar is 1nm; The insets shows the motion of the metal atoms from the 

center of the vacancy (a) towards an edge side of the vacancy (b). (c) Structure of Fe species: three-

coordinated Fe (1); four-coordinated Fe (2); dinuclear Fe species (3). Scale bar 1nm. 

 

 

Article information 

Monitoring dynamics of defects and single Fe atoms in N-functionalized few-layer 
graphene by in situ temperature programmed scanning transmission electron 
microscopy 

Rosa Arrigo, Takeo Sasaki, June Callison, Diego Gianolio, Manfred Erwin Schuster  

Journal of Energy Chemistry 

Volume 64, January 2022, Pages 520-530 

 

Figure 2: High angle annular dark field scanning 
transmission electron micrographs of Fe/NFLG 
at 973 K at different time; scalebar is 1nm; The 
insets shows the motion of the metal atoms from 
the center of the vacancy (a) towards an edge 
side of the vacancy (b). (c) Structure of Fe spe-
cies: three-coordinated Fe (1); four-coordinated 
Fe (2); dinuclear Fe species (3). Scale bar 1nm. 

Relationship between Mn Oxidation State Changes and Oxygen Reduction 
Activity in (La,Ca)MnO3 as Probed by In Situ XAS and XES

An article was published in ACS Catalysis by 
members of the UK Catalysis Hub including 
Dr. Veronica Celorrio, Andrew S. Leach, 
Haoliang Huang, Shusaku Hayama, Adam 
Freeman, David W. Inwood, David J. Fermin, 
and Andrea E. Russell. In situ X-ray absorption 
and emission spectroscopies (XAS and XES) 
are used to provide details regarding the role 
of the accessibility and extent of redox activity 
of the Mn ions in determining the oxygen 
reduction activity of LaMnO3 and CaMnO3, 
with X-ray absorption near-edge structure 
(XANES) providing the average oxidation state, 

extended X-ray absorption fine structure (EXAFS) providing the local coordination environment, 
and XES providing the population ratios of the Mn2+, Mn3+, and Mn4+ sites as a function of the 
applied potential. The results presented have implications in terms of understanding of both the 
pseudocapacitive response of Mn oxide electrocatalysts and the processes behind degradation 
of the activity of the materials. Read the article online at https://doi.org/10.1021/acscatal.1c00997

Image by Dr. Veronica Celorrio. Published: ACS Catal. 2021, 11, 11, 6431-64
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Publications cont:
LanCLs add glutathione to dehydroamino acids generated at phosphorylated sites 
in the proteome published in Cell

Prof. Ben Davis’s group at Oxford University 
and the UK Catalysis Hub collaborated on a 
project with the University of Illinois at Urbana-
Champaign and The Rosalind Franklin Institute, 
which resulted in an article published in Cell on 
30 April 2021.

Enzyme-mediated damage repair or 
mitigation, while common for nucleic acids, is 
rare for proteins. Examples of protein damage 
are elimination of phosphorylated Ser/Thr to 
dehydroalanine/dehydrobutyrine (Dha/Dhb) 
in pathogenesis and aging. Bacterial LanC 
enzymes use Dha/Dhb to form carbon-sulfur 
linkages in antimicrobial peptides, but the 
functions of eukaryotic LanC-like (LanCL) 
counterparts are unknown. The work shows 
that LanCLs catalyze the addition of glutathione 
to Dha/Dhb in proteins, driving irreversible 
C-glutathionylation. Read the paper “LanCLs 
add glutathione to dehydroamino acids 
generated at phosphorylated sites in the 
proteome” at https://doi.org/10.1016/j.
cell.2021.04.001

Let us know about your publications:   

The UK catalysis Hub wants to hear your news. Please contact the Office Manager to 
contribute to the research highlights and publications in our newsletter.  
Office Manager:  
Corinne Anyika 
corinne.anyika@rc-harwell.ac.uk

Visit https://ukcatalysishub.co.uk/news/ 

or follow us on Twitter for more news: Twitter:@UKCatalysisHub 

Graphical Abstract by Prof. Van der Donk group, 
Department of Chemistry, University of Illinois



23

Save the Date! 
UK Catalysis Hub Conference 
20 - 21 June 2022 
Harwell Campus, Oxfordshire
The UK Catalysis Hub Summer Conference 2022will 
be held on 20th & 21st of June 2022 at Harwell 
Campus, Oxfordshire.

Talks will be starting at lunchtime on the 20th July 
with a poster session on the evening of the 20th July 
followed by a dinner at a local venue. The lectures 
continue on the 21st July until lunchtime.

Visit https://ukcatalysishub.co.uk/catalysis-hub-
conferences/ for more information.

Upcoming Events

New UK Catalysis Hub Webinars
Photocatalytic Foams for Organic 
Micropollutant Degradation
29 March 2022, 15:00 GMT

The presence of micropollutants – pharmaceuticals, 
pesticides, phthalates and hormones – in water is a 
major global health and environmental challenge. 
Conventional wastewater processes are not 
capable of effectively removing these compounds, 
often found at very low concentrations, µg L-1 or 
even ng L-1, leading to their discharge in surface 
and ground water. Photocatalytic processes, while 
effective at removing micropollutants, have not 
yet been deployed at industrial scale due to cost 
and safety concerns associated with the potential 
leaching of nanoparticle slurries on one hand, 
and the low activity of immobilized photocatalyst 
configurations on the other.

In this presentation I discuss our work to address 

these twin challenges by developing novel 
photocatalytic foams, whose activity is given by the 
material itself rather than grafted nanomaterials, 
as previously done. Our initial work focused on 
sintering ZnO microparticles to obtain porous 
self-supporting foams [1]. We have tested these 
foams in batch, recirculating batch and single pass 
reactor configurations, obtaining performances 
comparable to slurries. Since then, we have 
developed ‘molecular foams’, continuously 
interconnected porous structures, starting from 
metal oxide compounds, and we are now exploring 
3D printing for photocatalytic foams.

[1] T. Tasso Guaraldo, J. Wenk, and D. Mattia, 
“Photocatalytic ZnO Foams for Micropollutant 
Degradation,” Advanced Sustainable Systems, 
p. 2000208, 2021, doi: https://doi.org/10.1002/
adsu.202000208.

Thais T. Guaraldo, Zachary Warren, Alysson 
Martins, Jannis Wenk, Davide Mattia, Department 
of Chemical Engineering, University of Bath, Bath, 
BA27AY UK 

Register for free at https://www.eventbrite.co.uk/e/
photocatalytic-foams-for-organic-micropollutant-
degradation-tickets-271968353667

To find out about all our forthcoming webinars and 
register for them visit - https://ukcatalysishub.
co.uk/webinars/

https://ukcatalysishub.co.uk/catalysis-hub-conferences/
https://ukcatalysishub.co.uk/catalysis-hub-conferences/
https://ukcatalysishub.co.uk/webinars/
https://ukcatalysishub.co.uk/webinars/
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Stay in Touch:  
The UK catalysis Hub wants 
to hear your news. Please 
contact the project coordinator 
to be added to Hub emails, 
to contribute news articles, 
research highlights, events, 
details of talks and publications. 

Project Manager:  
Dr Josie Goodall  
Josie.goodall@rc-harwell.ac.uk 
or call (01235) 567870

Follow us on Twitter & 
Facebook for more news:  
Twitter:@UKCatalysisHub

Facebook: www.facebook.com/
UKCatalysisHub/

Future Publications
Acknowledgements
When publishing work from UK Catalysis Hub: please include the 
following acknowledgments:

From December 2018 – Phase II – Please acknowledge the UK 
Catalysis Hub using your project grant number

“UK Catalysis Hub is kindly thanked for resources and support 
provided via our membership of the UK Catalysis Hub Consortium 
and funded by EPSRC grant:  EP/R026939/1, EP/R026815/1, EP/
R026645/1, EP/R027129/1 or EP/M013219/1(biocatalysis))”

Between 2013 – 2018 – Phase I

“UK Catalysis Hub is kindly thanked for resources and support 
provided via our membership of the UK Catalysis Hub Consortium 
and funded by EPSRC grant: EP/K014706/2, EP/K014668/1, EP/
K014854/1, EP/K014714/1 or EP/M013219/1“

When publishing work performed at the Research Complex please 
also include the following text (replacing X an Y with the relevant 
information):

“This research has been performed with the use of facilities at the 
Research Complex at Harwell including ‘X’  and ‘Y’ equipment. The 
authors would like to thank the Research Complex for access and 
support to these facilities and equipment.”

Please also inform the Project Manager - Dr. Josie Goodall of all 
publications arising from Hub Projects.

Database of expertise! Send your profile to be 
included in our featured list of experts
The UK Catalysis Hub is aiming to compile a database of expertise 
to help build the catalysis community and encourage collaboration.

If you wish to be included and have your profile featured in this list 
please send Corinne Anyika a summary of your expertise and up to 
5 key words on your main interests.

Email corinne.anyika@rc-harwell.ac.uk with your profile summary.

mailto:corinne.anyika%40rc-harwell.ac.uk?subject=Database%20of%20expertise

