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Director's Message
PROFESSOR MERCEDES MAROTO-VALER

Welcome to the second edition of our RCCS Newsletter in 2019! 

 

I’d like to reflect here how RCCS shares Heriot-Watt’s four values that underpin how

we work together and how we reach decisions.

Inspire curiosity to learn and find solutions that transform lives.   We have launched a new research theme, Negative

Emission Technologies (NETs) that are critical to achieve net zero targets for decarbonisation.

Collaborate by working in partnership to shape the future whilst taking responsibility for our own actions.  We are excited to

start two new collaborative projects in the areas of carbon capture and transport decarbonisation.

Belong to a diverse, inclusive and international community working together across boundaries and cultures. We welcome new

team members, including 2 Associate Professors, 1 Research Associates and 7 PhD students. Our RCCS members now represent 17

countries.

Celebrate excellence and take pride in the achievements of our students, staff and alumni.   2019 has been another

outstanding year for RCCS and we have so much to celebrate, including awards, research grants, and PhD graduations.
 

Enjoy reading it! With our best wishes for 2020!

Prof. Richard A. Williams OBE, Heriot-Watt Univer
Principal, visited RCCS on 31st May 2019



NEGATIVE
EMISSION
TECHNOLOGI
ES (NETs)
WRITTEN BY PHIL RENFORTH

Negative Emission Technologies (NETs)

propose to remove CO2 from the atmosphere

by accelerating Earth’s natural processes of

growing plants, increasing soil organic

carbon stocks, weathering alkaline-rich rocks

and increasing ocean alkalinity, and also via

“synthetic forests” that draw CO2 from the

air with more efficiency than a natural forest.

 

Together with rapid and deep emissions

reduction, these technologies are essential

for meeting our climate goals. However, it is

uncertain if they can operate at the scale

required. NETs research within RCCS focuses

on assessing the whole life-cycle impact and

costs of direct air capture, and the enhanced

weathering of minerals.

 

You may initially think capturing CO2

directly from atmosphere to be

synonymous with removing it from the

flue gas of a power station, only more

difficult. However, direct air capture is

not constrained in the same way,

particularly it is not necessary locate it

next to an emission sources (usually

where energy is relatively expensive). This

new degree of freedom might be used to

exploit cheaper energy, materials, labour,

or land costs. 

 

We are also exploring approaches to

speeding up the natural rock weathering

cycle, which acts to stabilise atmospheric

CO2 over geological time periods. Here

we are exploring how fast reacting

alkaline materials (e.g., cement, steel

slag) can be used to capture atmospheric

CO2, or how natural minerals may be

used in novel ways (as a supplementary

fertiliser, or coastal defence) to

accelerate the reaction with CO2. 

 

We are bringing the experience,

knowledge and skills of the RCCS to make

a game-changing contribution to the

emerging field of NETs.

LATEST UPDATES

IET´s Transport
Innovation award for Low
Carbon Jet Fuel 
 The Transport Innovation Award was given
for RCCS’s creation of low carbon jet fuel,
that helps to realise the energy transition
for the aviation sector through the
introduction of a new sustainable aviation
fuel. This project also picked up the Highly
Commended Prize in the Sustainability &
Environmental Impact category.The RCCS
team also received Highly Commended
Prize in the Information Technology
category for their sustainable computing
through innovative cooling and power
generation. This innovation demonstrated a
highly competitive engineering process to
recover waste heat energy from data
centres and convert it into zero-emission
cooling and power provision. Click HERE for
the original news article.
  
 
Scientist named as
winner of sustainability
award
Dr Waqas Hassan Tanveer, was named the
winner of the IUVSTA EBARA Award last
week.Every year, the IUVSTA EBARA Award
recognises a young researcher who has
shown excellence in the development of
environmentally-friendly solutions in the
area of vacuum-related science and
technologies. Click HERE for the original
news article.
 
 
Professor Mercedes
awarded Scottish Women
Award - Science &
Technology Service
 The Awards honoured the talent and hard
work of female professionals and
entrepreneurs across Scotland. It
celebrated the achievements of women
entrepreneurs, business women,
professionals, civil servants, charity workers
and others that make Scotland a great and
more equal place to live and work. Click
HERE for the original news article.
 

MP Danielle Rowley visits
RCCS
It was a privilege to host Danielle Rowley,
Shadow Minister for Climate Justice and
Green Jobs at the RCCS. A tour of RCCS's
labs including CO2 capture, CO2 utilization,
CO2 storage, Low carbon jet fuel and NETs
has given to Shadow Minister. Click HERE
for the original news article.
 
 

https://www.hw.ac.uk/news/articles/2019/IETawards.htm
https://www.hw.ac.uk/news/articles/2019/heriot-watt-researcher-named-as-winner-of.htm
https://www.hw.ac.uk/news/articles/2019/MMVaward.htm
https://rccs.hw.ac.uk/news-list/312-mp-danielle-rowley-visits-rccs.html


PROJECT UPDATES

PILOTING ASEAN
FIRST GREEN
DATA CENTRE.
WRITTEN BY YANG LUO 

Rapid urbanisation globally is driving socio-economic change

and infrastructure development that is resulting in high levels of

current and projected demand for digital connectivity and data

handling. Data centres are key, but globally, they are emerging

as one of the largest industrial sectors, responsible for 3% of

global energy use and 4% of total greenhouse gas emission.

The consortium has developed an innovative and highly

competitive process to recover waste heat energy from data

centres and convert into zero-emission cooling and power

provision, a sustainable replacement for grid energy supply

during power outages for emergency response. The innovative

process design, which has been demonstrated at pilot scale,

includes a single-phase submersion cooling system and a

cryogenic engine technology, which helps reduce data centre

energy consumption by 50% and minimise CO2, NOx and

Particulate Matter (PM) emissions from the process.The project

led to the development of the world’s first commercial

demonstration data centre to produce zero-emission,

sustainable computing for reconciling urbanisation with

environmental risk and climate change globally. In parallel, the

development also led to significant social impact through

improved urban air quality, enabling sustainable connectivity,

and the creation of green technology commercialisation hubs

worldwide.

The green data centre incorporates a Submersify® electronics

cooling system where the patented dielectric coolant allows any

industry standard Original Equipment Manufacturer (OEM) 

server, network switch, router and firewall to be fully submersed

within.The coolant is a significantly better heat conductor than air or

water, enabling more efficient electronic cooling and heat

transfer.The result is a higher working temperature for submersed

electronics, up to 60°C in the coolant and a 50% reduction in cooling

energy consumption. The heated coolant is circulated in a closed-

loop system to provide continuous delivery of low-grade waste heat

to the Dearman built environment.

The Dearman built environment comprises a high-efficiency multi-

cylinder Dearman engine, which utilises low-grade waste heat from

Submersify® cooling system in a data centre. The coolant through a

liquid-liquid heat exchanger heats a working fluid inside the cylinder

of the engine. Liquid air injected into the engine cylinder comes into

contact with the working fluid causes rapid temperature rise. The air

expands, pushing the piston down while direct contact heat transfer

continues allowing near-isothermal expansion. The exhaust mixture

then leaves the cylinder, while the gas is returned to the atmosphere

and the working fluid is re-heated and re-used. As well as producing

shaft power, the system is also able to provide free cooling, removing

further electrical load during times when the power supply to the

data centre is disrupted or when electricity is expensive. This has

resulted in a low capital cost, zero-emission alternative to high-

performance batteries and fuel cells. Visit Next Generation Data

Centres official project site.

PrISMa is official!
PrISMa (Process-Informed design of tailor-made
Sorbent Materials for energy efficient carbon
capture) is a multi-partner project, which aims to
transform six European industrial regions into low
carbon centres by 2025. Dr Susana Garcia and Prof
Maroto-Valer are working in this project, which is
funded by ERA-ACT and private companies.
 
PrISMa aims to accelerate the low-carbon transition
in the energy and industrial sectors by developing a
technology platform to deliver bespoke, cost-
effective carbon capture solutions for a range of
different CO2 sources and CO2 uses/destinations. 
 
Total funding received from ACT: €2.1M
 
 

https://rccs.hw.ac.uk/current-projects/220-next-generation-green-data-centres-for-environmental-and-business-sustainabilit.html
https://rccs.hw.ac.uk/current-projects/234-low-carbon-jet-fuel-through-integration-of-novel-technologies-for-co-valorisation-of-co2-and-biomass.html
https://rccs.hw.ac.uk/current-projects/223-promotee-functional-porous-carbon-materials-derived-from-coal-tar-for-energy-and-environmental-applications.html
https://rccs.hw.ac.uk/current-projects/221-milepost-microscale-processes-governing-global-sustainability.html
https://rccs.hw.ac.uk/current-projects/222-novel-adsorbents-applied-to-integrated-energy-efficient-industrial-co2-capture.html
https://rccs.hw.ac.uk/current-projects/220-next-generation-green-data-centres-for-environmental-and-business-sustainabilit.html


SELECTED PUBLICATIONS & OUTREACH
HWU's Annual StakeHolder Metting
 
 
 
 
 
 
 
 
 
 
 
 
RCCS outreach presented the centre at the Heriot-Wat
University's Annual Stakeholder meeting on 25 Septembe
29 which was held in James Watt Centre.

Doors Open Day!
 
 
 
 
 
 
 
 

 

We opened RCCS labs' door to the public on 28
September 2019 and what a wonderful day we had!

Shared our carbon solution researches with people from
all ages trying to deliver the climate action message to
the public and to show case our commitment!

 Science and Parliament 2019
 
 
 
 
 

 

 

 

RCCS researchers presented their research and
innovation activities to policymakers and the general
audience during the “Science and Parliament 2019”

event held on 20th Nov 2019 at Edinburgh Dynamic
Earth. The team greatly acknowledges the financial
support from EPSRC to outreach its activities and
explain their sustained efforts in tackling climate
emergency to the general public.

 

A decision support system for waste heat recovery
and energy efficiency improvement in data centres.

LUO ,  Y . ,  ANDRESEN ,  J . ,  CLARKE ,  H . ,  RAJENDRA ,  M .

& MAROTO-VALER ,  M .

A review of nanostructured non-titania
photocatalysts and hole scavenging agents for
CO2 photoreduction processes

TAN ,  J .  Z .  Y .  & MAROTO-VALER ,  M .  M .

Carbonation curing for wollastonite-Portland
cementitious materials: CO2sequestration potential
and feasibility assessment

HUANG ,  H . ,  GUO ,  R . ,  WANG ,  T . ,  HU ,  X . ,  GARCIA ,  S . ,  FANG ,

M . ,  LUO ,  Z .  & MAROTO-VALER ,  M .  M .

Continuous Flow-Based Laser-Assisted Plasmonic
Heating: A New Approach for Photothermal Energy
Conversion and Utilization

BELEKOUKIA ,  M . ,  KALAMARAS ,  E . ,  TAN ,  J .  Z .  Y . ,  VILELA ,

F . ,  GARCIA ,  S . ,  MAROTO-VALER ,  M .  M .  & XUAN ,  J .

Novel Porous Carbons Derived from Coal Tar Rejects:
Assessment of the Role of Pore Texture in CO2
Capture under REalistic Postcombustion Operating
Temperatures

GARCÍA-DÍEZ ,  E . ,  SCHAEFER ,  S . ,  SANCHEZ-SANCHEZ ,  A . ,

CELZARD ,  A . ,  FIERRO ,  V . ,  MAROTO-VALER ,  M .  M .  & GARCÍA ,

S .

Low carbon fuel production from combined solid
oxide CO2 co-electrolysis and Fischer-Tropsch
synthesis system: A modelling study

XU ,  H . ,  MAROTO-VALER ,  M .  M . ,  NI ,  M . ,  CAO ,  J .  & XUAN ,  J .

Laser-based fabrication of microfluidic devices for
porous media applications 

WLODARCZYK ,  K .  L . ,  JAHANBAKHSH ,  A . ,  CARTER ,  R .  M . ,

MAIER ,  R .  R .  J . ,  HAND ,  D .  P .  & MAROTO-VALER ,  M .  M .

An investigation into CO2-brine-cement-caprock
interactions for wellbore integrity in CO2
geological storage 

JAHANBAKHSH ,  A . ,  RECASENS ,  M . ,  FAROOQUI ,  N .

M . ,  MAROTO-VALER ,  M .  M . ,  HADI  MOSLEH ,  M . ,  AGRAWAL ,

H . ,  KORRE ,  A .  & DURUCAN ,  S .

Visit to see our full Publications list 
https://rccs.hw.ac.uk/rsch/publications.html 

https://rccs.hw.ac.uk/rsch/publications.html


Dr. Mijndert van der

Spek joined as an

Associate Professor in

July 2019. 

 

 

 

New Members Congratulations!

RCCS congratulates the
following members for

completing their PhD thesis
defense 

 
 
 
 
 
 
 

Warren Thompson
CO2 Photoreduction Kinetics: An

Experimental and Numerical
Approach

 
 
 
 
 
 
 

Montserrat Recasens
Assessment of

well cement risk leakage on CO2
geological storage: The Goldeneye

reservoir
(North Sea, UK)

 
We congratulate them for the
conclusion of this important

academic step and wish success
for the new professional stage!

 

All the best!

Her research interests are Advanced
oxidation processes, photocatalysis, CO2
photoreduction, hydrothermal synthesis,
bismuth catalysts.  

His research interests includes the
development of methods and tools that allow
the assessment of the strengths and
weaknesses of climate change mitigation
technologies and systems.

Elizabeth Trodden

joined as a PhD student

in May 2019. 

Her research interests are Carbon Capture,
Carbon Utilisation, catalysis, homogeneous
catalysis.

Matthew Garvin joined as

a PhD student in May

2019. 

His research interests are Sustainable
Chemistry, CO2 capture and utilisation,
catalysis, methanol, CO2 reduction.

Viktoriia Kulakova joined 

 as a PhD student in April

2019. 

Her research interests are CO2 capture and
utilization, catalytic processes for CO2
transformations,sorbents, carbon materials,
MOF ́s.

Beatriz Beccari Barreto

joined as a visiting PhD

student in March 2019. 

Her research interests are Low carbon
technology, negative emissions, ocean
alkalinisation, sea chemistry, carbon capture
and storage.

John Young joined as a

PhD student in October

2019. 

His main research  interests are Direct air
carbon capture, adsorption, process
modelling, unit operation modelling,
techno-economic modelling.

Olivia Hawrot joined 

 as a PhD student in

October 2019 

Her main research  interests are Carbon
capture technology, Carbon Negative
Energy, Aqueous Geochemistry.

Puyan Bakhshi joined as

a PhD student in October

2019. 

 

His research is  Geological CO2
Sequestration, EOR Processes, Reservoir
Rock & Fluid Analysis

Alicia Collada Jimenez 

 joined as a Visiting MSc

student in August 2019. 

Her research interests are CO2 capture,
green technologies, microwave swing
adsorption 

Ruth Diego joined as a

Visiting PhD student in

September 2019. 

Her research interests are CO2 capture and
utilization, Solar to Fuel, Power to Gas,
Process integration, Industry 

Camila Silva Ribeiro as

a Visiting PhD student

in September 2019. 

Domingo Martin-Garcia

joined as a Visiting

Researcher in

September 2019. 

His research interests are CO2 storage,
mineral carbonation, porous system, TC
analysis, LCA. 

Manuel Alejandro

Ávila-López  joined as a

visiting PhD student in

July 2019. 

His research interests are CO2 capture, CO2
photoreduction, Development of advanced
materials, Wastewater Treatment,
Optimization process 

Callum Rae  joined as a

Research Associate in

April 2019. 

His research interests are Local energy
systems, energy system design, variable
energy pricing, demand response. 

Connect with us at

@HWU_RCCS

 
2019 RCCS Closing Event 
 
We will be having our social
closing event for 2019 on
Friday 6 December 2019 to
celebrate our successes and
achievements in 2019!

 

Save the date and join us for
a fun and memorable
evening!

 

ANNOUNCEMENT


