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Welcome to the Eighth International Conference on Clean Coal Technologies
For this 8th edition of CCT we return to the conference’s roots in Sardinia, marking ten
years since it was last held on this charming island, and once again enjoying the warm
welcome of local hosts Sotacarbo. Since we left these shores to tour some of the other
key coal regions of Europe, CCT has followed huge changes in a coal industry which has
continued to grow in a challenging environment.
The delicate balance between security of energy supply, cost, and environmental impact – ‘the energy
trilemma’ – should be at the heart of global energy policy, yet the political movements away from coal
currently seen in some regions reflect a loss of this balance. For many countries, there has been some
focus on natural gas and to some extent shale gas. However, the more significant change has been the
introduction and financial underpinning of intermittent renewable energy sources, such as wind and solar
power, together with a renewed interest in nuclear power in some regions. Consequently, coal use has
declined in several OECD countries.

Andrew Minchener

#CCT2017

However, not all developed nations believe that this is a sensible way forward. Japan and South Korea
continue to prominently support clean coal utilisation via the high efficiency low emissions (HELE) approach,
both for their internal markets and as technology export opportunities. Equally important, developing and
industrialising nations are strongly focused on ensuring that their populations have access to electricity,
which can be the most effective means to both improve education and their standard of living through
industrialisation. In such cases, the fuel of choice is coal, being readily available, relatively low cost, and a
proven choice for grid-based power generation. These regions include nearly all of Asia, most of Africa and
parts of the Middle East. All the indications are that in these parts of the world, coal use will continue to be
a mainstream energy resource.
At the same time, it is essential to ensure that the environmental impact of pollutants such as particulates,
SOx, NOx, and mercury are minimised and that carbon emissions can also be constrained as far as
economically practicable. Developments in commercial flue gas cleaning and upstream techniques can now
reduce emissions of conventional pollutants to close to that of gas turbines. Significant reductions in carbon
emissions can be achieved through the use of higher efficiency plant and more advanced steam conditions,
with state-of-the-art cycle efficiencies of 45% (net, lower heating value) representing a 20% reduction
in CO2 emissions over those from conventional coal-fired plants. Equally important, new concepts being
tested at scale in China and Japan especially are aiming to achieve cycle efficiencies of some 50% within
the next decade. Such high efficiency plant are also better suited to the introduction of the carbon capture
and storage (CCS) technologies which will ultimately be required to achieve “near-zero” CO2 emissions from
coal-fired plant and other sources. While deployment of CCS has been slower than once hoped, this year is
seeing a notable upturn, including the commissioning of the Petra Nova and Kemper County coal projects
in the USA. Cofiring sustainable biomass with coal provides another route to lower carbon emissions and,
when combined with CCS, the unique prospect of negative emissions.
There is no ‘one size fits all solution’ to the role of coal in the global energy mix, and countries have the right
to develop their energy systems in line with what works best for their circumstances. That said, it is essential
to encourage the introduction of HELE technologies wherever possible in regions that continue to see the
benefits of using coal, not least as a means of lifting their populations out of poverty by ensuring access to
reliable sources of affordable electricity. The IEA Clean Coal Centre and its conference and workshop series
seek to help this process through international knowledge transfer and capacity building, while providing a
clear and impartial dialogue on the relative merits of coal technologies.
CCT2017 features a comprehensive programme covering the key new technologies required for HELE plant,
biomass cofiring, and carbon capture from coal, together with expert insight on the changing policy and
regulatory issues worldwide. The international scope and variety of technologies on show are testament
to the impressive response by the global research community to the growing demands for cleaner coal
technologies. On behalf of the IEA Clean Coal Centre and Sotacarbo, I hope you will join us for what
promises to be a thought provoking four days.

Dr Andrew Minchener OBE
General Manager, IEA Clean Coal Centre
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Keynote and plenary session speakers

Scott M. Smouse

Jean-François Gagné

Ashok Ganesan

Scott M. Smouse - Senior Advisor U.S. Department of
Energy, Office of Fossil Energy, Office of Clean Coal and
Carbon Management
Scott has more than 30 years experience cutting across nearly
every aspect of fossil energy utilisation, especially coalbased technologies. After nearly 29 years in DOE’s National
Energy Technology Laboratory (NETL), and its predecessors
in Pittsburgh, Pennsylvania, he transferred to DOE’s Office of
Fossil Energy in early 2015, as the senior advisor in the Office
of Clean Coal and Carbon Management. He currently provides
advice on a broad range of technical, policy, and regulatory
issues and activities, and leads research, development, and
demonstration cooperation and technology deployment
activities with many foreign partners. He recently led a team of
experts on an in-depth review of Australia’s energy policies for
the International Energy Agency.
He has worked with over 50 countries, both bilaterally and
multi-laterally. During 1996-2014, he coordinated NETL’s
international activities. Also, during 2013-2014, he served
as the advanced combustion technology manager, while
continuing to serve as an advisor on NETL’s international
activities. Previously, he worked in DOE’s Clean Coal Technology
Demonstration Program and held R&D positions at DOE’s
former Pittsburgh Energy Technology Center, Babcock & Wilcox
Company, Dearborn Utility Services Company/W.R. Grace
Corporation, and Pope Evans & Robbins, Inc. He holds a B.S.
in Chemistry from Fairmont State College and a M.S. in Fuel
Science (Combustion) from Penn State University.

Jean-François Gagné - Head of Energy Technology Policy,
International Energy Agency
Jean-François Gagné heads the Energy Technology Policy
Division of the International Energy Agency, leading the
strategic design of the Agency’s analytical work on energy
technologies, policies and strategies to promote innovation, and
supporting the IEA international collaborative work on energy
technology research and development. He is responsible for
the IEA’s Energy Technology Perspectives flagship technology
publication, as well as for the Agency’s world renowned LowCarbon Energy Technology Roadmaps. Prior to joining the IEA,
Jean-François managed multiple programmes related to clean
technologies research, development, demonstrations and
deployment (RDD&D) for the Canadian Government.
A Masters of Mechanical and Aerospace Engineering graduate,
Jean-François has over 15 years of experience in varying fields
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Mücella Ersoy

Kazimierz Szynol

Partha Mazumder

touching energy and transportation, both in the public and
in the private sector. He started his career as a development
engineer in the aerospace industry, and then moved to the
public sector, acting as a Canadian Government expert on
energy efficiency, propulsion systems and environmental
technologies. He provided technical and policy advice to the
Canadian Armed Forces, the Canadian Coast Guard, and the
Department of Natural Resources, and represented Canada in
many international forums.

Ashok Ganesan - General Manager – Steam Plant
Product Line, GE
Ashok is the General Manager – Steam Plant Product Line for
GE’s Power Services business, a $15 billion organization within
GE Power. Based in Baden, Switzerland, Power Services is a
combination of two of the best service teams in the power
industry – GE’s Power Generation Services and Alstom’s
Thermal Services. The largest industrial services business in
GE, Power Services has approximately 26,000 people in more
than 150 countries. Power Services offers customers total
plant capabilities, expanded local resources and expertise, and
stronger collaboration opportunities to help them be more
successful. In this role, Ashok leads the Steam Plants Product
Line team and Global Powering Efficiency COE. The Steam
Plants Product Line organization creates and delivers total
steam plant solutions for our customers, as well as drive our
Powering Efficiency COE efforts.
Before this role, Ashok was Managing Director – GE Power India
Limited, a GE group listed company and CEO for GE’s Power
Services business South Asia Region. Ashok has over 15 years’
global experience with GE spanning multiple functions such
as operations, finance & supply chain. Prior to GE he worked
as an engineer in a chemical manufacturing firm and in Sales
in a software firm. Ashok is a graduate of the Indian Institute
of Technology in Bombay and has a bachelor’s in chemical
engineering and a master’s in management from Purdue
University in the USA.

Mücella Ersoy - Chief Engineer, TKI, Turkish Coal
Enterprises
Mücella Ersoy has worked for TKI at the Research, Project and
Investment Department for 30 years. She has experience mainly
in the areas of open-pit coal mining project development,
mining management information system (MMIS), clean coal
technologies, development of the UN Framework Classification
System (UNFC), and strategy development. She is coordinator

for some national and EU R&D Projects within TKI and, within
this context, acted as team leader of TKI at the EU 7.FP Project
“Optimisation of high–ash coal gasification for electricity
generation- OPTIMASH Project”. She represents Turkey
internationally as vice chairman of two expert groups related
with UNFC and coal respectively at UNECE, associate member
of IEA Coal Industry Advisory Board; as coordinator of a WG
on thermal power plants and lignite within the context of the
Turkish Germany Energy Forum (TGEF).
She is author of 40 national & international publications/
papers and has more than 60 presentations at national and
international meetings. She has also participated in about 50
watercolor painting exhibitions. Mücella received a masters
degree from the Middle East Technical University in 1998, and
also received certificates from Ankara University.

Kazimierz Szynol – Production Management Director,
Tauron Wytwarzanie
Mr. Kazimierz Szynol works at TAURON (Poland) as Production
Management Director. TAURON is one of the largest energy
utilities in Poland. Mr. Szynol graduated from the Silesian
University of Technology – Faculty of Mechanical and Power
Engineering and has 35-year expertise concerning maintenance,
operation and managing of power plants. He has worked both
in Poland as well as in large power plants in Germany.
Mr. Szynol represents the Polish Electricity Committee (PKEE)
in Eurelectric working groups. He is also member of the VGB

Technical Advisory Board. In Poland, he takes part in activities
of the Management Board of PKEE and the Economical Society
of Polish Power Plants, directly supporting the Ministry of
Economy and the Ministry of Environment.

Partha Mazumder – General Manager (Coal Mining)
NTPC Limited
Partha Mazumder is a general manager with NTPC Limited,
the largest power generating company in India. He has almost
32 years of experience of working in NTPC in various fields
including the building, commissioning and O&M of super
thermal power plants, project monitoring and planning &
systems of various power stations, fuel security and technical
services. He has been instrumental in obtaining the allocation
of nine coal mines to NTPC from the Government of India,
and been involved with first coal mine from concept to
commissioning, including planning & scheduling, budgeting,
project monitoring, obtaining various statutory clearances,
and land acquisition. He has also provided consultancy services
on coal mine development planning to various State Power
Generating Companies.
Partha has been nominated by Ministry of Power, Government
of India, to represent them in the Inter-Ministerial Committee
on ‘Underground Coal Gasification’. He also holds the post of
‘Director’ in the CIL-NTPC Urja Private Limited, a 50:50 joint
venture company formed between Coal India Limited and
NTPC.”

Conference Gala dinner – Wednesday 10th May, 19:30
The conference gala dinner on Wednesday evening takes place at the medieval Convento San Giuseppe di
Cagliari, full of atmosphere and local spirit. Coaches to the gala dinner depart from the T Hotel at 7.30 pm.
In the time of the feudal Giudicati kingdoms, the building was part of the small Medieval country church, Santa Maria delle
Vigne. Benedictine monks then turned it into a convent devoted to prayer and farming. Later, in the 17th century, the order
of the Scolopi Fathers consecrated it to their founder Saint Joseph Calasanz.
In the 19th century it became the property of the family who still owns it today and for more than a century it was devoted
to farming activities at the gates of Cagliari, until the city expanded and engulfed it. After a careful and loving restoration, the
convent was reborn 20 years ago as a place to welcome guests, meet and celebrate events. The quality of the kitchen and its
famous banquets are one of the area’s most highly regarded. Every dish is made with fresh local products and vegetables in
season. The fine recipes are inspired by Italian tradition with a modern twist.

Tuesday 9th May

Congress Hall T1

09:00–10:30

Congress Hall T3

Congress Hall T4

Welcome from our hosts: Sotacarbo and the Region of Sardinia
Keynote session I

Jean-Francois Gagné - Head of Energy Technology Policy, International Energy Agency
Ashok Ganesan - General Manager of Steam Plant Solutions, GE Power Services

10:30–10:50
10:50–12:30

12:30–13:30
13:30–15:10

Coffee break
High-efficiency plant
Chair: Andrew Minchener

Biomass I
Chair: Nelia Jurado

Chemical looping I
Chair: Yngve Larring

MHPS`s activity for clean coal technologies –
Yasuhiro Yamauchi, Mitsubishi Hitachi Power
Systems LTD, Japan

Co-firing high ratios of woody biomass with coal
in a 150 MW pulverized coal boiler: Properties of
initial deposits and the effect on tube corrosion –
Dedy Eka Priyanto, IHI Corporation, Japan

DEWA and coal – Neil Grant, Dubai Electricity and
Water Authority, United Arab Emirates

Nitrogen partitioning during pyrolysis and
combustion of biomass fuels – Juan Riaza,
University of Edinburgh, UK

Dynamic simulation of fluidized bed chemical
looping combustion process with an iron-based
oxygen carrier – Ana-Maria Cormos, Babes-Bolyai
University, Faculty Chemistry and Chemical
Engineering, Romania

China's national demonstration coal power project
achieves around 50% net efficiency with a 600°C
class material – Li Li, Waigaoqiao Power Plant,
China

Biomass-coal blends behaviour under different
atmospheres using thermogravimetric analysis
and mass spectrometry (TA-MS) – Iñigo Rodilla,
CIEMAT, Spain

Selecting a low-cost oxygen carrier in Southwestern
Colombia, and its use in in-situ gasification
chemical looping combustion technology – Carmen
Rosa Forero, Universidad del Valle, Columbia

Firing straw and other fuels at the Avedøre power
plant Unit 2 – Preben Messerschmidt, Ramboll
Energi, Denmark

Briquettes from sugarcane crop residue as a
potential fuel for co-firing biomass-coal in the
South-West Colombian region – Jesus Agualimpia,
Universidad del Valle, Colombia

Reduction kinetic studies of Indian Ilmenite as an
oxygen carrier for chemical looping combustion
– Prabakaran Viswanathan, Indian Institute of
Technology Madras, India

Beneficial effects of dry bottom ash extraction and
recycling in modern PCF power plants – Simone
Savastano, Magaldi Power S.p.A., Italy

Phosphorus transformation characteristics during
co-firing of municipal sewage sludge and cotton
stalk – Qiangqiang Ren, Institute of Engineering
Thermophysics, Chinese Academy of Sciences

A reaction mechanism study of methane and
Ni-based oxygen carrier for chemical looping
reforming – Xin Guo, Huazhong University of
Science and Technology, China

Power plant operation
Chair: Yue Guangxi

Biomass and industrial CCS
Chair: Giorgio Cau

Combustion studies
Chair: Alberto Pettinau

Optimization of coal and combustion air
distribution – Kitae Kang, Korea Southern Power

Bio-energy with carbon capture and storage
(BECCS): Opportunities for efficiency improvement
– Mai Bui, Imperial College London, UK

Solid fuels co-combustion modelling in a stoker
furnace – Ewa Marek, University of Nottingham, UK

Lunch

Supercritical power plant, life assessment
methodology and a case study – Saravana
Bavan Balakrishnan, WSP | Parsons Brinckerhoff,
UK
Improvement of operational flexibility of 225 MWe
power unit in EDF Polska's Rybnik Power Plant –
Daniel Nabagło, EDF, Poland
A predictive method for low-load off-design
operation of a lignite fired power plant –
Konstantinos Atsonios, Centre for Research &
Technology Hellas / Chemical Process & Energy
Resources Institute, Greece
Commercialising low cost, clean drying
technologies for power and industry – Miri Zlatnar,
Coomtech, UK

15:10–15:40
15:40–17:20

Modeling and economic evaluation of carbon
capture and storage technologies integrated into
coal and biomass MTG plants – Claudia Bassano,
ENEA, Italy
Carbon capture and utilisation technologies
applied to energy conversion systems and other
industrial applications – Calin-Cristian Cormos,
Babes-Bolyai University Cluj-Napoca, Romania
Process analysis of co-firing of coal and biomass
in a power generation system integrated with
CO2 capture and compression system – Usman
Ali, University of Sheffield, UK

A study of the relationships between the microRaman spectral parameters and the combustion
characteristics of 32 kinds of Chinese coal – Jun Xu,
Huazhong University of Science and Technology, China
Pyrolysis and combustion characterization of coal,
biomass and their blends by thermogravimetric
analysis – Mauro Mureddu, Sotacarbo S.p.A. Italy
Effect of bagasse composition, devolatilization
temperature, particle size and type of
devolatilization atmosphere on char morphology of
coal-bagasse blends – Eliana Paredes, Universidad
del Valle, Colombia
Prediction of syngas composition from pyrolysis of
waste-derived feedstocks in the UK using Aspen
Plus – Nelia Jurado, Cranfield University, UK

Coffee break
NOx controls
Chair: Charles Soothill

Biomass II
Chair: Mohammed Pourkashanian

Gasification
Chair: Tatiana Bogatova

Guaranteed reductions in NOx emissions and fuel
consumption for Drax`s 660MW biomass boilers –
Dietrich-Georg Ellersiek, Siemens, Germany

Wood pellet co-firing – some topics of conducted
conversions – Falk Hoffmeister, Mitsubishi Hitachi
Power Systems Europe GmbH, Germany

Towards high-fidelity simulations of coal
gasification – Michele Vascellari, TU Freiberg, Germany

SNCR for large combustion plants - most recent
application at a 380 MWe lignite-fired boiler –
Zoltan Teuber, ERC Technik GmbH, Germany

Black Pellets: Status Update – Michiel Carbo, ECN,
Energy Research Centre of the Netherlands

DEM simulations of coal particles in entrained-flow
slagging gasifiers: particle-particle interaction at
different burning levels – Francesco Saverio Marra,
Istituto di Ricerche sulla Combustione - CNR, Italy

On cofiring as a strategy to mitigate ash deposition
during combustion of a high-alkali Xinjiang coal
– Dunxi Yu, Huazhong University of Science and
Technology, China

Reaction behaviour of fuels of different quality
in entrained flow gasifiers – Andreas Geißler, TU
München - Energy Systems, Germany

Large furnace SNCR experience with multiple coals
– Piers de Havilland, Fuel Tech, USA
Adaptions of Polish coal-fired power plants to
meet existing (IED) and new emission limits (BAT
conclusions/BREF) based on Patnow Power Plant –
Robert Żmuda, SBB ENERGY S.A., Poland
First evaluation of a multicomponent flue
gas cleaning concept using chlorine dioxide Experiments on chemistry and process performance –
Anette Heijnesson Hultén, Akzo Nobel, Sweden

17:20–18:30

Performance of Mn-Fe-based oxygen carriers in
coal combustion by iG-CLC and CLaOU processes –
Juan Adánez, Instituto de Carboquimica-CSIC, Spain

Drying and torrefaction of a coal/biomass mixture
by using COMB Technology – Sihyun LEE, Korea
Institute of Energy Research, South Korea
Assessment of biomass co-firing under oxy-fuel
conditions on Hg speciation and ash deposit
formation. – Mluisa Contreras, CIEMAT, Spain

Poster session – Refreshments served in the T Hotel garden
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Impact characteristics of particles onto a flat wall
relevant to entrained-flow gasifiers – Maurizio
Troiano, Università degli Studi di Napoli Federico II, Italy
Study on the reactivity and structural
characteristics of alkali-rich biomass chars in coal
co-hydrogasification – Xingjun Wang, East China
University of Science and Technology, China

08:30–09:20

Congress Hall T3

Congress Hall T4

Keynote session II
Scott Smouse – US Department of Energy, USA
Partha Mazumder - General Manager (Coal Mining) NTPC, India

09:25–10:45

10:45–11:20
11:20–13:00

IGCC
Chair: Chris Higman

Fluidised bed combustion
Chair: Nathan Weiland

Particulate controls
Chair: Ian Barnes

NEDO’s clean coal technology development for
reduction of CO₂ emissions – Eiji Nishioka, New
Energy and Industrial Technology Development
Organization, Japan

The research and development of CFB coal
combustion in China – Guangxi Yue, Tsinghua
University, China

The influence of discharge electrode geometry
and the associated discharge characteristics on
electrostatic precipitator performance – David
Branken, North-West University, South Africa

Technical solutions for perspective IGCC – Tatiana
Bogatova, Ural Federal University, Russia

Development of advanced CFB technology in light
of changing fuel trends – Kalle Nuortimo, Amec
Foster Wheeler Energia Oy, Finland

Energy efficiency evaluation of Shell's entrainedflow gasifier by different coal ranks and Exergy
analysis of IGCC with carbon capture – Chang-Ha
Lee, Yonsei University, South Korea

The formation of the fluidized bed hydrodynamic
structure, optimal for burning of low-grade coals
and biomass – Dmitry Klimov, Clean Energy Ltd,
Russia

Experimental investigation of alkali sorption with
mineral getter materials for IGCC Power Plant –
Florian Kerscher, TU München, Germany

CFD simulation of binary particle mixing in a baffled
downer reactor for coal topping – Nan Zhang,
Institute of Process Engineering, Chinese Academy
of Sciences, China

Particle matter filtration from iron-ore sintering
flue gas in a magnetically stabilized fluidized bed
– Yang Xu, Huazhong University of Science and
Technology, China

Coal in a low carbon world
Chair: Toby Lockwood

Mercury controls
Chair: Lesley Sloss

Chemical looping II
Chair: Juan Adanez

Operational and strategic considerations for coal
plants in the context of changing market design
and growing renewable energy penetration –
Ashutosh Shastri, EnerStrat Consulting, UK

Research progress of mercury emission and control
in China – Yongchun Zhao, Huazhong University of
Science & Technology, China

Long-term pilot testing of the carbonate looping
process in at 1 MWth scale – Jochen Hilz, Institute
for Energy Systems and Technology (EST) Technische Universität Darmstadt, Germany

Consequences of the German energy transition on
the operation regime and the availability of coalfired power plants – Oliver Then, VGB Powertech,
Germany

Control of mercury emissions - alternative methods
– John Meier, Nalco Water, USA
Mercury removal and its fate in wet flue gas
desulphurization slurry enhanced with reagents
and without any treatment – Renata Krzyzynska,
Wroclaw University of Technology, Poland

Calcium looping combustion for high-efficiency
low-emission power generation – Dawid Hanak,
Cranfield University, UK
On the evaluation of ilmenite as an oxygen carrier
for natural/synthesis gases in chemical-looping
combustion – Yau-Pin Chyou, INER, Taiwan

Mercury capture by a structured Au/C regenerable
sorbent under oxycoal combustion conditions – M
Teresa Izquierdo, Instituto de Carboquímica - CSIC,
Spain

Performance of CLOU process in the combustion of
different types of coal with CO₂ capture with a CuMn oxygen carrier – Iñaki Adánez-Rubio, Instituto
de Carboquimica - CSIC, Spain

Multi-pollutant control using structured sorbent/
catalyst modules – Jeff Kolde, Gore, USA

COMPOSITE Process: Highly efficient IGCC power
generation with CO₂ capture by integration of CLAS
and CLC – Yngve Larring, SINTEF, Norway

Supercritical CO2 power cycles
Chair: Scott Smouse

CCS: Sorbents and membranes
Chair: Thomas Sarkus

Social and environmental issues
Chair: Andrew Minchener

State-of-the-art in supercritical CO2 power cycles –
Qian Zhu, IEA Clean Coal Centre, UK

Simulation and cost analysis of structured
adsorbent capture technology with advances
in materials – Rebecca Gardiner, Inventys Inc.,
Canada

A closed carbon cycle through sector coupling?
Challenges posed by path dependency in the
socio-technical system – Roh Pin Lee, IEC, TU
Bergakademie Freiberg, Germany

HELE perspectives for selected Asian countries –
Ian Barnes, IEA Clean Coal Centre, UK
Impacts of re-opening of Czech Brown coal mines
on energy system and deep decarbonisation target
– Lukáš Rečka, Charles University Environment
Center, Czech Republic

14:00–15:20

Current Tools & Techniques for Maximizing
Performance on Existing Electrostatic Precipitators
(ESPs) – James J Ferrigan, Fuel Tech, USA

Coffee break

Thermal power generations in India: The
challenges from renewable energy source power
generation – Avijit Mallick, Reliance Power Ltd,
India

13:00–14:00

Experimental study on combustion of gasification
fly ash preheated by a CFB burner – Ziqu Ouyang,
Institute of Engineering Thermophysics Chinese
Academy of Sciences, China

Lunch

Techno-economic analysis of an integrated
gasification direct-fired supercritical CO2 power
cycle – Nathan Weiland, National Energy
Technology Laboratory, USA
Coal-fired power plant efficiency boost through
retrofitting with supercritical CO₂ Brayton cycle –
Huiqi Wang, EDF, China
Development of a mean-line model of axial
supercritical CO₂ turbine – Yili Xiong, EDF, China

Enhancement of CO₂ capture capacity of
mesoporous sorbents via functionalization with
an amino acid ionic liquid – Marco Balsamo,
Università degli Studi di Napoli Federico II, Italy
Post-combustion CO₂ capture using N-(isopropyl)tetraethylenepentamine-based solid sorbent –
Hidetaka Yamada, Research Institute of Innovative
Technology for the Earth (RITE), Japan
Ultra-thin zeolite membranes for gas separations
– Jonas Hedlund, Luleå University of Technology,
Sweden

15:20–15:40

Coffee break

15:40–17:20

Panel session: The Energy Trilemma – Chair: Samantha McCulloch

Social acceptance of clean coal mining and
combustion – Vladimir Budinsky, SD Severoceske
doly a.s., Czech Republic

UCG: supposed environmental issues - myths and
realities – Chris Cuff, C&R Consulting, Australia

Liam McHugh – World Coal Association | Nick Butler – Kings College and Financial Times | Charles Soothill – Zero Emissions Platform
Chandra Bhushan – CSE India | Craig Morris – Institute for Advanced Sustainability Studies | Alessandro Lanza - Sotacarbo

19:30–23:00

CCT2017 - conference gala dinner

The 8th International Conference on Clean Coal Technologies – CCT2017

Wednesday 10th May

Congress Hall T1

Thursday 11th May

Congress Hall T1

09:00–10:40

Materials and slagging
Chair: Oliver Then

Lignite and low rank coal
Chair: Sarma Pisupati

20 Years of CCS: Accelerating Future Deployment
– Samantha McCulloch, International Energy
Agency, France

Development of an advanced ultra-supercritical
component test facility including 760°C
superheater and steam turbine – Horst Hack,
Electric Power Research Institute, USA

How to utilize low grade coals below 1000kcal/kg –
Falk Hoffmeister, Mitsubishi Hitachi Power Systems
Europe GmbH, Germany

Overview and status update of carbon capture
& geologic storage major demonstration &
commercial projects in North America – Thomas
Sarkus, National Energy Technology Laboratory,
USA
Development of energy efficient CO₂ capture
technologies – Svein Gunnar Bekken, Gassnova SF,
Norway

11:10–12:50

Assessment of materials data for advanced coal
plants – Nigel Simms, Cranfield University, UK
Advanced monitoring of the fouling process
on water walls – Matthias Reiche, TU Dresden,
Germany
Thermooptical measuring technique - A highly
efficient tool to increase the efficiency of coal
combustion and minimize negative emmissions –
Andreas Diegeler, Fraunhofer Society, Germany

Small technical scale parametric investigation of
co-firing of hard coal and pre-dried lignite under
part load conditions in the scope of enhancing
the flexibility of hard coal fired power stations.
– Ioannis Papandreou, University of Stuttgart,
Germany
Study on the structural evolution of molecular
skeleton and mobile phase during pyrolysis process
of a Chinese low-rank coal – Song Hu, Huazhong
University of Science and Technology, China
Co-Liquefaction of Yatağan lignite and waste tires
under catalytic conditions – Cemil Koyunoglu,
Istanbul Technical University, Turkey

CCS: Solvents
Chair: Vladimir Zuberec

Pollutant controls
Chair: Yongchun Zhao

Underground coal gasification
Chair: Chris Cuff

Long term operation results for an advanced
PCC system at coal-fired power plant – Yasuro
Yamanaka, IHI Corporation, Japan

Regulatory reforms in technology and pollution standards
in the coal based thermal power sector in india –
Chandra Bhushan, CSE, India

Pilot plant improvement and experimentation for
CO2 capture with amine solvents – Paolo Deiana
ENEA - Italian Agency for New Technologies,
Energy and Sustainable Economic Development,
Italy

Study of elemental mercury oxidation over SCRcatalysts under oxy-fuel combustion conditions –
M. Mercedes Díaz Somoano, Instituto Nacional del
Carbón – CSIC, Spain

Environmental performance of the exergy UCG
Technology: Groundwater protection and global
warming impacts – M.S. Blinderman Ergo Exergy
Technologies Inc, Canada

Panel session
A way forward for CCS

Long-term monitoring of selenium in flue gas
desulfurization wastewater with fully automated
online process monitor – Seiichi Ohyama, Central
Research Institute of Electric Power Industry, Japan
Experimental and modelling analysis of seawater
scrubbers for sulphur dioxide removal in coal-fired
power plants – Domenico Flagiello, University of
Naples, Federico II - DICMaPI, Italy

Underground coal gasification - efficient in-situ CO2
capture and conversion – Johan van Dyk, Africary,
South Africa
Experimental simulations of underground coal
gasification with hydrogen for methane-rich gas
production – Krzysztof Kapusta, Główny Instytut
Górnictwa, Poland

Investigation of MoS₂ nanosheet containing adsorbents
for Hg0 Capture: an experimental approach – Tao WU,
The University of Nottingham Ningbo, China

Environmental controls for underground coal
gasification: A successful demonstration from
the Queensland government UCG Pilot program
– Cliff Mallett, Carbon Energy Limited and China
University of Mining and Technology, Australia/
China

Coal conversion
Chair: Calin-Christian Cormos

Oxyfuel combustion
Chair: M Teresa Izquierdo

Coal beneficiation
Chair: Krzysztof Kapusta

Toward realization of a hydrogen energy supply
chain – Ryo Chishiro, Kawasaki Heavy Industries,
Ltd., Japan

CO₂-free coal-fired power generation by partial
oxy-fuel and post-combustion CO₂ capture. Part 1:
performance assessment – Vittorio Tola, University
of Cagliari, Italy

Dry separation of coal using an autogenous
medium – Davaasuren Jambal, University of
Science and Technology (UST), KIGAM,
South Korea

CO₂-free coal-fired power generation by partial
oxy-fuel and post-combustion CO₂ capture. Part 2:
economic analysis – Alberto Pettinau, Sotacarbo
S.p.A., Italy

Na and Ca removal from Zhundong coal by a
novel CO2-water leaching method and the fusion
behavior of the leached coal ash – Yaxin Gao,
Huazhong University of Science and Technology,
China

Samantha McCulloch – IEA
Keith Whiriskey – Bellona
Thomas Sarkus – NETL
Andy Read – ROAD CCS Project

14:00–15:20

Investigation of the hot corrosion behaviors of
Sanicro™ 25 - a potential candidate for superheater
and reheaters in high efficiency AUSC fossil power
plants – Yanyan Bi, Sandvik, China

Coffee break

Metal aerosol emissions from coal and biomass
combustion for carbon capture applications –
Karen N. Finney, University of Sheffield, UK

12:50–14:00

Congress Hall T4

Carbon capture and storage
Chair: Noel Simento

An update on the ROAD project – Andy Read,
ROAD CCS Project, Netherlands

10:40–11:10

Congress Hall T3

Lunch

New markets for coal - chemicals and performance
materials – Richard Horner, University of
Wyoming, USA
Design and modelling of a biomass/coal
co-pyrolysis unit for advanced fuel synthesis –
Konstantinos Atsonios, Centre for Research &
Technology Hellas / Chemical Process & Energy
Resources Institute, Greece
Towards CO₂-emission-free coal technology –
Christian Wolfersdorf, TU Bergakademie Freiberg,
Institute for Energy Process Engineering and
Chemical Engineering, Germany

15:20–15:40

Coffee break

15:40–17:00

Closing plenary session

Thermodynamic and exergetic analysis of oxycombustion and efficiency improvement via
process integration – Renato Manuel Pereira
Cabral, Imperial College London, UK
Experimental study of the ignition temperature
of five coals under oxyfuel atmospheres – Lei Cai,
Huazhong University of Science and Technology,
China

Porosity, morphology and structural ordering
of Pittsburgh no.8 coal chars generated at high
temperatures and elevated pressures – Sarma
Pisupati, The Pennsylvania State University, USA
Separation of fine coal using an enhanced gravity
separator – Youjun Tao, China University of Mining
& Technology, China

Key drivers of Turkish coal policy – Mücella Ersoy, Chief Engineer, TKI, Turkish Coal Enterprises
EU legal framework impact and technological issues related to the power sector in Poland – Kazimierz Szynol, Tauron Wytwarzanie, Poland
Closing statements – Andrew Minchener
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On Friday 12th May, delegates who have booked a place
on the technical visit should meet at the T Hotel at 9.00
am, where a coach will depart for Carbonia and the
historic mining region of South-West Sardinia.
Coal mining first began in the Sulcis region in the mid-nineteenth
century, but did not truly take off until 1938, when the town of
Carbonia was founded to house workers at a series of new coal
mines. The largest of these was the Grande Miniera di Serbariu,
which produced huge quantities of coal during the war years
and the subsequent rebuilding of the Italian economy, but soon
began to struggle when exposed to international markets in the
1950s. Serbariu was closed in 1971, although coal mining still
continues in the region at the nearby Carbosulcis mine. Today,
the Serbariu site is home to the Sotacarbo sustainable energy
research centre, which conducts research into areas including
coal and biomass gasification, carbon capture, and hydrogen
production. The centre’s two fixed-bed gasifier pilots are used
to investigate different fuels and test syngas treatment steps
for precombustion capture.
Also on the Serbariu site, the Museo del Carbone has
reconstructed a series of tunnels around the original shaft, and
charts the history of the mine from early manual working to the
machinery of the 1960s.
Situated outside Portoscuso on the coast close to Carbonia,
Enel’s 700 MW ‘Grazia Deledda’ power plant consists of a
pulverised coal unit and a newer circulating fluidised bed unit
of equal size. The 350 MW CFB unit designed by Alstom was
the largest of its kind in the world when completed in 2005.
The fuel flexibility of fluidised bed technology allows the unit
to fire 15% biomass, which helps reduce emissions associated
with the high sulphur content of Sulcis coal.
The coach will return to the T Hotel via Elmas Airport, arriving
no later than 17.00. If you are booked on the tour but not able
to join, please notify Benedicte Brocks at the registration desk.

Friday 12th May

Visit to Sotacarbo and the Sulcis CFB Power Plant

Energy Trilemma Panellists
Nick Butler

Nick Butler is visiting professor in the Policy
Institute at Kings College London. He was
formerly group vice president for strategy and
policy at BP, and subsequently senior policy
adviser to the British Prime Minister Gordon
Brown. He writes a regular blog on energy
and power for the Financial Times.

Charles Soothill
Charles Soothill is a mechanical engineer and
technology leader working in fields of Power and
Energy. He is has experience of gas turbines and
combined cycle plants, as well as steam turbines,
wind turbines, generators, boilers, including for
solar thermal plants and emissions reduction.
He is the former chief technology officer of
Alstom Thermal Power and most recently with GE
Power. He is active in identifying and developing
breakthrough technologies. Since 2005, he has
been vice chairman of the Zero Emissions Platform,
ZEP, a European wide multi-stakeholder group that
advises the European Commission on Emissions
reduction and emissions related energy policy.

Craig Morris
Born in the US, Craig Morris (@PPchef) has lived
in Germany since 1992 and worked in the energy
sector since 2001. He is currently a senior fellow at
the Institute for Advanced Sustainability Studies in
Potsdam, Germany, and is the co-author of Energy
Democracy, a history of Germany’s Energiewende
as a grassroots movement. He has served as
technical editor of both editions of IRENA’s REmap
since 2013 and of the 2015 edition of Greenpeace’s
Energy (R)evolution. In 2008, he cofounded Berlin’s
PV Magazine; in 2010, Renewables International. In
2012, he became lead author of EnergyTransition.
com. Since 2002, he has also authored articles
and books in German and served as editor for
numerous German periodicals in the energy sector.
In 2014, he won the International Association of
Energy Economists’ prize for energy journalism.

Nick Butler

Charles Soothill

Alessandro Lanza
Professor Alessandro Lanza is President of
Sotacarbo and an acknowledged expert in energy
and environmental markets, economics and
climate change policy. He has over twenty years of
experience working with the OECD, IPCC, Eni, Enea,
and Sotacarbo in a wide range of senior roles.

Chandra Bhushan

Chandra Bhushan
Chandra Bhushan is deputy director of the Centre
for Science and Environment, one of the leading
environmental think-tanks of the global South.
He is also the consulting editor of Down To Earth,
India’s leading science and environment fortnightly.
Bhushan has wide-ranging research and advocacy
interests, having written about issues ranging
from industrial pollution to climate change and
from antibiotic resistance to the political economy
of natural resource extraction. He has authored
or co-authored more than 25 books and reports
on environment governance, resource efficiency,
energy and climate change, and advises a range of
institutions worldwide on sustainability issues.

Liam McHugh
Liam McHugh is the policy manager at the World
Coal Association (WCA) – the global industry
association of major international producers and
allied stakeholders. In this role, Liam leads the
WCA’s advocacy work with a particular focus on
energy poverty, sustainable development and
climate change issues. He regularly attends United
Nations climate and development negotiations on
behalf of the global coal industry and has spoken
in a number of forums on the importance of high
efficiency low emission coal-fired power generation
and carbon capture and storage in meeting global
energy and environmental objectives. He was the
lead author of the WCA publication ‘India’s Energy
Trilemma’ released in the lead-up to the COP22
negotiations in Paris.

Craig Morris

Alessandro Lanza

Liam McHugh
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CCT2017 – Poster presentations
Water Occurrence in Lignite and its Interaction with Coal Structure
Li Feng – China University of Mining and Technology

Continuous operation of a hot gas desulfurization process for syngas cleanup from a coal gasifier
Ho-Jung Ryu – Korea Institute of Energy Research

Hydrodynamic study in a cold mode high density circulating fluidized bed system for high pressure chemical looping combustor
Ho-Jung Ryu – Korea Institute of Energy Research

Catalytic pyrolysis of protein-rich feedstocks in the presence of ZSM-5: A model compounds TG-MS study
Sanna – Heriot-Watt University

TGA screening of metal-functionalized mesoporous SBA-15 for microalgae catalytic pyrolysis
Sanna – Heriot-Watt University

Study on the mechanism of mineral matter transformation during gasification of coke producing by low rank coals and middling coal
Yixin Zhang – China University of Mining and Technology

Baseline numerical simulations of BP-1150 boiler operation for corrosion and emission reduction by an intelligent, on-line diagnostic system
Robert Lewtak – Institute of Power Engineering

Analysis of persistent COD and T-N Components in flue gas desulfurization wastewater
Arata AOTA – Central Research Institute of Electric Power Industry

Evaluation of the ash deposition rates from the on-line measurements in semi-pilot and large boiler scales when firing coal and coal/biomass blends
Piotr Plaza – IFK Stuttgart

Chemical looping combustion (CLC) with coal in a 50kW pilot plant using ilmenite as oxygen carrier.
Juan Adánez – Instituto de Carboquimica (CSIC)

Importance of fuel in valuation of lignite-based energy projects with risk assessment from geology to energy market
Michał Dudek – Wroclaw University of Science and Technology

Effects of torrefaction on particulate formation during combustion and co-combustion of rice husk
Dunxi Yu – Huazhong University of Science and Technology

Molecular dynamics simulations of Zhundong coal pyrolysis using a reactive force field
Xin Guo – Huazhong University of Science and Technology

Comparison of performance between the chemisorbed capture of CO2 on PEI silica and physisorbed capture on KOH treated activated carbon
Chang-Ha Lee Lee – Yonsei University

Proper estimation of the energy consumption in a carbon dioxide-MEA stripper
Claudio Madeddu – University of Cagliari

Removal of Hg from fine coal by an advanced coal processing approach
Chang-Chun Zhou – China University of Mining and Technology

Hydrogen bonding interactions of the soluble oxygen- and nitrogen-containing organic compounds in lignite with water
Yun-Peng Zhao – China University of Mining and Technology

Catalytic upgrading of pyrolysis vapors from lignite over metal loaded mesoporous HZSM-5
Jing-Pei Cao – China University of Mining & Technology

Char morphology from coal and biomass blends produced in stoker furnaces
Edward García Saavedra – Universidad del Valle

Torrefaction of sugarcane bagasse residue as an alternative to improve the co-firing process
Edward García Saavedra – Universidad del Valle

The effect of hydrothermal upgrading on the physicochemical structure and gasification characteristics of high-alkali coal
Xiaopei Zhang – Huazhong University of Science and Technology

Further insight into carbon conversion during molten gasification of Zhundong coal
Mian Xu – Huazhong University of Science and Technology

Torrefaction of coal - biomass pellets for co-combustion
Rafail Isemin – Clean Energy Ltd

A Study on Binderless Briquetting of Lignite by Mechanical Thermal Expression Process
Yixin Zhang – China University of Mining and Technology

Benchmarking of the devolatilisation and char combustion experiments conducted in two drop-tube reactors
Jaroslaw Hercog – IEN

Hydrogen transfer during liquefaction of Elbistan lignite and biomass
Cemil Koyunoglu – Istanbul Technical University
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700°C

AUSC

600°C

TODAY

TURN UP BOILER HEAT,
REDUCE TUBE COSTS
Good news. Now you can turn up the heat in your ultra-supercritical coal-fired power
plant – without resorting to costly high-nickel tubing. How? The answer is our top-end
Sanicro™ 25 grade, an economical solution designed to withstand metal temperatures
of 620°C (1150°F) on up to 700°C (1290°F). Tests show that it is comparable to many
higher nickel alloys and outperforms leading modified stainless steels, enabling higher
resistance to oxidation and corrosion. And it’s approved by leading global authorities*.
So bring on the heat and follow our latest developments on Twitter: @SandvikMaterial
* Chinese Pressure Vessel Committee Approval CSCBPV BV-ME-210; European Particular Material
Appraisal (PMA); VdÜV Material Data Sheet 555, 09.2008, ASME Code Case 2753, Section 1 and
2752, Section VIII Division I

WWW.SANDVIK.COM

