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Following on from the success of 
GHGT-11, the call for papers is now 
open for GHGT-12. This time we would 
like to include more papers from areas 
which have seen fewer submissions 
in previous conferences or perhaps 
do not have their own dedicated 

conference. To assist with this effort, 
we have enlisted a Technical 

Advisory Group (TAG), this 
group will actively solicit 

papers from areas the 
Technical Programme 

Committee (TPC) 
have highlighted 

and help 
with the 

selection of papers following the 
review process, these include chemical 
and calcium looping, membranes, 
sorbent systems, mineralisation, CCS 
and water use to name but a few. The 
full list of themes and sub-themes 
can be found at: www.ghgt.info/
index.php/Content-GHGT12/ghgt-
12-submit-paper.html. If you would 
like to see more sessions on specific 
topics then we need the appropriate 
abstracts to be submitted and would 
encourage you to submit and spread 
the word, sessions are very much 
dependant on the abstracts we 
receive!

Of course, this does not mean that we 
will ignore the mainstream abstracts 
and, as always, aim to bring new 
material to the forefront of the CCS 
world. Delegates include stakeholders 
from all corners of the CCS world 
including academia, industry, policy 
makers and decision makers making it 
the largest and most renowned global 
CSS conference.

The deadline for submission is the 
10th January 2014, authors will receive 
notification of their abstract acceptance 
or rejection on the 2nd May and final 
papers will need to be submitted by the 

12th September. The papers will also 
be published in the conference 

proceedings.
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Press	Release:	Field	Demonstration	Confirms	Viability	
of	Oxy-Firing	For	CO2	Capture	from	Oil	Refineries

We urge you not to leave submission until the last few days –there will be no extension to the deadline and having received 1,220 
abstracts for GHGT-11, we anticipate an even larger number this time. Abstracts should be 500 - 1,000 words and submitted 
on the conference template, this is available on the www.ghgt.info website along with directions on the submission process.

Oxy-firing has been confirmed by 
CCP as a viable technology from a 
technical and economic standpoint for 
capturing CO2 from the main emitting 
component of refinery operations, 
the Fluid Catalytic Cracking (FCC) 
unit. This comes as a result of the 
completion of CCP’s first capture field 
demonstration, which took place at a 
Petrobras research facility in Paraná 
state, Brazil.  

The successful test has brought closer 
a more cost-effective technology 
capable of capturing up to 95% of FCC 
CO2 emissions, potentially equating 
to some 20-30% of emissions from 
a typical refinery. The project tested 
start-up and shut-down procedures 
and different operational conditions 
and process configurations – allowing 
the CCP partners to gain reliable data 
for scale-up. 

The refinery is a challenging 
environment for capturing CO2, with 
many different operations producing 

emissions. The FCC unit converts 
heavy, lower-value hydrocarbon 

feedstock into lighter, more 
valuable products and is often 

the largest single source 
of CO2 emissions. 

Traditionally, air 
is used to 

regenerate 
t h e 

catalyst, by burning the coke deposited 
on the surface. In the oxy-combustion 
mode, air is replaced by pure oxygen, 
which is diluted with recycled CO2 to 
maintain thermal balance and catalyst 
fluidization.   

Nigel Jenvey, CCP Chairman said: “This 
is a significant moment for CCP and 
the advancement of CCS.  Our first 
demonstration project has successfully 
met its objectives and proved that 
oxy-firing is a viable way of reducing 
CO2 emissions from oil refineries. This 
project has shown the real value of 
collaboration by those within the oil 
and gas industry in order to discover 
insights and develop technologies 
that can help cut our own emissions 
footprint.”

Oscar Chamberlain, Petrobras General 
Manager of R&D in refining said: 
“Petrobras is thrilled to be part of this 
moment as a CCP participant and 
technology provider for oxy-firing in 
FCC units. The challenge of proving 
the technical viability of oxy-firing 
an FCC unit has been met thanks to 
the availability in Paraná of a unique 
demonstration scale FCC test plant. 
This is a great step in the efforts to 
bring forward a technology that could 
significantly mitigate the CO2 emissions 
from oil refineries.”

The main results from the 
demonstration are:

•	 Technical viability was proved with 
different feed qualities (VGO, ATR) 
and in two extreme operating 
conditions (Same Heat Balance, 
Same Inert Volumetric Flow Rate), 
with the same or higher product 

yields

•	 The purity of captured CO2 reached 
the target 93-95% under oxy-firing 
conditions

•	 Smooth and fast switch between 
air and oxy-firing through effective 
monitoring of excess CO2 in the flue 
gas 

•	 A significant gain in operational 
flexibility was achieved, meaning 
the cost of CO2 capture can be 
somewhat mitigated. This flexibility 
allows either higher carbon 
throughput (10% higher flowrate 
with same conversion) or the 
processing of lower cost heavier 
feedstock with the same results

•	 Catalyst entrainment rates 
compared to combustion in 
air varied from lower (Same 
Heat Balance) to higher (Same 
Inert Volumetric Flow Rate). An 
interim condition – Same Solid 
Entrainment – was also tested 
delivering the same entrainment as 
in air operation

•	 Increase in oxygen partial pressure 
did not lead to increased catalyst 
deactivation, thus indicating there 
will be no need to increase catalyst 
make-up in full-scale operating 
conditions. However greater 
catalyst replacement rate may be 
needed where higher entrainment 
rates lead to higher cyclone 
loading and catalyst loss (most 
notably when the CO2 recycling 
rate is above that of the Same Solid 
Entrainment condition)

•	 Potential corrosion issues were 
identified early in the testing 
due to the presence of NOx and 
SOx impurities in the flue gas. 
These are fully understood and 
are manageable through proper 
design.  

A factsheet with more information 
about the demonstration is available 
at http://www.co2captureproject.org/

reports/FACTSHEET_FCC.pdf 
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Modelling	and	Risk	Management	Network	
Meeting	–	Trondheim,	June	2013, by	James	Craig,	IEAGHG

Monitoring	Network	and	Environmental	Research	Network	
–	Combined	Meeting	in	Canberra,	by	Tim	Dixon	,	IEAGHG

In June this year IEAGHG organised a joint meeting between the Modelling and Risk Management networks.  The meeting 
was hosted by Statoil at their research centre in Trondheim.  A series of presentations from leading oil companies and 
research organisations highlighted the challenges of monitoring and the associated risks of CO2 injection.  The pattern 
and effects of CO2 injection from three key large-scale projects: the Decatur CO2 storage demonstration project in the 
Mount Simon Sandstone of Illinois basin; the Algerian In Salah CO2 Storage Project; and the Snøhvit injection and storage 
project in the Norwegian North Sea were discussed.  Important site-specific data acquisition and modelling was also 
presented from Sleipner, Goldeneye, Ketzin, the Aneth Field in Utah, Cranfield in Mississippi and the Otway Project in 
Australia.

The main benefit of full-scale (1M+ te CO2) demonstration is the experience gained from large-scale injection into different 
types of reservoir.  All three key projects involved detailed seismic monitoring which was used to track the progress of CO2 
plumes.  The pattern and rate of migration could then be compared with different types of reservoir model.  These three 
sites, and the other examples presented at the meeting, have highlighted the strength of field demonstration, particularly 
at large-scale.  Although techniques like 4D and 3D seismic are expensive they are valuable for tracking plume development 
with time.  They also provide a history-matching template to compare and integrate with different models.  Improving model 
performance is an area for future research.

The risk assessment component of the meeting explored a number of themes including the impact of regulation, the necessity 
for incentives and the perception of risk from different stakeholders.  Risks posed by technical constraints specifically fault 
stability and induced seismicity were also discussed.  The attitude to risk across integrated capture – storage programmes 
was explored during the meeting.  Utility companies regard power supply contracts, and escalating capital and operating 
costs associated with CCS, as the biggest areas of uncertainty.  In contrast, storage operators are more concern with reservoir 
uncertainty.  There was a general consensus that both regulators and those directly involved in CO2 storage need to work 
together to resolve the challenges facing them.  This approach has already been adopted in the US and Norway.

The meeting concluded that mitigation and remediation could be improved by adopting practices from other industries, for 
example gas storage.  Different risk assessment methodologies can be effective for anticipating uncertainties.  It is also clear 
that communication, especially with the public, needs to be unambivalent and presented in an appropriate style that can 
be understood.  A key message to convey is that there needs to be a balance between risk and benefits and not just risk in 
isolation.

From the 27th to 30th August CO2CRC hosted this meeting  of two of 
IEAGHG’s Networks, the 8th meeting of the Monitoring Network and 
the 4th meeting of the Environmental Research Network. The theme 
of the meeting was ‘Realistic monitoring of CO2 migration – from the 
reservoir to the surface’, and was attended by 80 delegates from 12 
countries. The latest developments and research were presented 
in sessions covering the regulatory environment, monitoring 
migration from the reservoir, migration of fluids through 
the overburden, detection of leakage into shallow 
groundwater, terrestrial detection monitoring 
and environmental impacts, marine detection 
monitoring and environmental impacts, and 
the complexity of the natural system and 
implications for quantification. 

The overall conclusions of the meeting were that offshore monitoring is looking 
promising, that near-surface monitoring has advanced significantly, recognition 
of the value of controlled release projects, that there is better understanding 
of environmental impacts and their use for monitoring, 
acknowledgement of the complexity of natural variability and 
the implications for monitoring, and that regulatory 
support is very important for research pilot 
and demonstration projects. 

MER GA Core Store
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Geoscience Australia organised very 
interesting sites visits to the Ginninderra 
controlled release project, to Geoscience 
Australia where the group saw cores 
from the CO2CRC Otway project, and to 
local geological features in the Canberra 
region including outcrops of limestone, 
sandstone beds, examples of faults at 
different scales, and an unconformity.

Presentations and the meeting report 
are available on the IEAGHG website, and 
ABC News covered the meeting in a news 
article “Rock solid approach to carbon 
storage” at: http://mobile.abc.net.au/
news/2013-08-30/rock-solid-approach-
to-carbon-storage/4922734 

Carbon Capture and Storage (CCS) 
is a crucial part of the Government’s 
combat against climate change. 
In order to strengthen the effort, 
the Government points out a new 
direction for CCS. The development of  
full-scale CO2 capture at Mongstad is 
discontinued, and will be replaced by 
a CCS programme.

The Technology Centre Mongstad, 
which is one of the world’s largest and 
most advanced, will be continued and 
strengthened.

The Government’s revised CCS 
strategy will include a programme for 
realization of full-scale CCS projects in 
Norway.  The Government will ensure 

the financial and other conditions  
necessary to result in at least 

one such project. To achieve 
this, appropriate incentive 

structures, securing a 
clear and sensible risk 

division between 
the state and 

industry are 

necessary. In order to qualify for 
funding, projects will have to contribute 
considerably to the development of 
technology and also be relevant for the 
development of further projects.

In the proposed national budget, The 
Government invites Stortinget to enact 
both the objective of realising at least 
one full-scale CCS project in Norway 
by 2020, and that the state ensures 
the financial and other conditions  
necessary to result in at least one such 
project in Norway.

CCS is essential to combat climate 
change. We have made considerable 
progress in developing the necessary 
technology. The Government now re-
enforces its commitment. A full-scale 
CO2 capture facility is still the objective. 
The Government has, however, 
concluded, after careful consideration, 
that the risk connected to the Mongstad 
facility is too high and has for that 
reason decided that the work on the 
full-scale facility will be discontinued, 
says Minister of Petroleum and Energy 
Ola Borten Moe.

He points out that integrating a full-
scale capture facility at Mongstad 

would be both challenging and 
costly. The uncertainty of the 

project has increased, 
because, inter 

a l i a , 

the refinery industry in Northwest 
Europe is currently facing a hard time. 
At the same time, the development 
of the capture facility is now reaching 
a new phase, in which continuation 
would entail high costs.

We are at a crossroads, and have to 
consider if the full-scale CCS project 
should be continued at Mongstad. The 
Government has concluded to consider 
other possible projects that can be 
realized within 2020, as agreed in the 
bi-partisan Climate Agreement in the 
Norwegian Parliament. We have gained 
valuable experience at Mongstad, 
which can be of use in other projects, 
says Minister of Environment Bård 
Vegar Solhjell.

The low price of CO2 emissions and 
economic recession in most of Europe 
have both contributed to reduced 
commercial interest for CCS. This 
makes Norway’s strong and continued 
commitment more important than 
ever. Therefore, the Government will 
strengthen the Technology Centre 
Mongstad with NOK 400 million over 
four years. The allocations for CCS 
research and development through the 
research programme Climit will also 
be increased by NOK 100 million over 
two years. The Government will also 
promote CCS capacity building and 
deployment internationally.

Press	Release:	Change	in	Direction	of	
Commitment	to	Carbon	Capture	and	Storage

Monitoring Network and 
Environmental Network Attendees
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to  Volume 18 which contains the 
Special Edition: www.sciencedirect.
com/science/journal/17505836/18 

This was the second CO2 injection 
project where we have collected and 
published papers for in a single block.  
The previous one  was the IEAGHG 
Weyburn-Midale CO2 injection and 
monitoring Project.  I think this is a 
great route forward to publish 
and exchange the results from 
projects. If any other projects 
are interested in publishing 
their results in IJGCC 
please feel free to 
contact me.

on this topic that are available through 
IJGGC. You can find the Virtual Special 
Issue at: www.journals.elsevier.com/
international-journal-of-greenhouse-
gas-control/virtual-special-issues/
human-choice-and-ccs-deployment/

The latest issue of IJGGC contains a 
Special Edition on the Cranfield CO2 
Injection project in the USA which 
was undertaken as part of Phase 2 
of the South East Regional Carbon 
Sequestration Partnership (SECARB) 
in the USA.   The data presented in 
this volume provides a midproject 
assessment of some of the dense data 
collected during SECARB’s Early Test. 
Although injection, data collection, 
and analysis continue at Cranfield, the 
current results are being made available 
to inform other tests in development in 
the RCSP and globally.  I think JP Nicot 
who was the Managing Guest 
Editor even enjoyed the 
publication process.  
Follow this 
l i n k 

It thought it was timely to provide 
an update on the journal.  We have 
now accepted for publication over 
1000 papers which is quite an 
achievement in 5 years.  The flow of 
papers to the journal continues and, 
to meet demand, we will move from 
9 volumes this year to 12 next year. 
Each volume currently presents about 
40 papers.  We are working to reduce 
the publication times for papers, it 
is the reviewers who hold the key 
fundamentally to this process. So we 
have reduced the review times, in 
order to speed up the review process, 
a process which Elsevier feels has 
worked well in other Journals.

We recently produced a second virtual 
issue this time on Social Research 
science on CCS.  The virtual issue pulls 
together the most important papers 
that have been published in the journal 
to date relating to CCS Social Science. 
Again I stress these are not new papers 
but by putting them into a virtual issue 
like this we make people more aware of 
this important research area and the 
p u b l i c a t i o n s 

International	Journal	of	Greenhouse	Gas	
Control,	by	John	Gale,	IEAGHG

 The Government will intensify its efforts in technology development. Our commitment and high ambitions for Carbon Capture 
and Storage remains as strong as ever, says  Minister of Petroleum and Energy Ola Borten Moe and Minister of Environment 
Bård Vegar Solhjell.

www.regjeringen.no/en/archive/Stoltenbergs-2nd-Government/Ministry-of-Petroleum-and-Energy/Nyheter-og-
pressemeldinger/pressemeldinger/2013/change-in-direction-of-commitment-to-car.html?id=735970

Cranfield Injection Site

Cranfield Injection Site

Cranfield Injection Site
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OCC3	Conference	9th	–	13th	September	2013,	
Ponferrada,	Spain,	by	Siân	Twinning	&	Stanley	Santos,	IEAGHG

The third in the Oxyfuel Combustion 
series was held in Ponferrada, in the 
North West corner of Spain. The area 
has a rich coal mining history and is 
home to the world’s largest Oxy-CFB 
pilot plant managed by Fundación 
Ciudad de la Energia’ (CIUDEN) and 
who were also hosts for the conference. 
Some 312 delegates from 27 countries 
braved the 5 hour bus journey from 
Madrid to attend. Those arriving early 
were treated to the spectacle of the 
Fiestas de La Encina, Ponferradas 
annual festival, a 4 day event including 
food, music, markets and parades.

The event began on the Sunday 
evening with a Welcome reception 

(hosted by Foster Wheeler) and 
set in the Museo Nacional de la 

Energía, the newly restored 
buildings of Spain’s first 

coal-fuelled power plant 
built in 1949, setting 

the mood for the 
conference.

The opening of the conference was held 
in the Bergidum Theatre and delegates 
were welcomed by John Topper (CEO, 
IEAEPL), Melcher Ruiz Pérez (MD, 
CIUDEN) and Javier Alonso (Chairman 
of the Spanish Technological Platform 
Association of CO2). In a special event, 
Lars Stromberg and Vicente Cortez 
received awards in recognition of their 
services to the oxyfuel community.

The keynote speeches for the 
conference were delivered by Arto 
Hotta (Foster Wheeler), Pedro Otero 
(CIUDEN), Ken Humphries (FutureGen 
Alliance), Prof. Zheng Chuguang 
(HUST) and Dominique Copin (TOTAL). 
The speakers presented the present 
status of CFB technologies, an overview 
of CIUDEN’s activities, an update on the 
FutureGen2 project, an overview of 
the Chinese oxyfuel combustion RD&D 
projects and the storage components 
of the TOTAL’s Laqc Project. 

The conference also presented with two 
plenary sessions detailing the elements 
of CIUDEN’s pilot test programme 
and providing updates to major large 
scale pilot and demonstration projects 

worldwide.  

The end of the plenary session saw 
a change in location. Moving to the 
Castillo de los Templarios (12th Century 
Templar Castle), a unique venue which 
provided the perfect backdrop for 147 
oral presentations over 3 days of 4 
parallel sessions in addition to a dinner 
on the Wednesday night (hosted 
by CIUDEN), sat in a marquee in the 
castle grounds with a display from a 
local Templar re-enactment group. 
The poster session was held within 
the inner courtyard of the castle and 
attracted 47 posters. Additionally, new 
to the OCC series were the holding of 
2 mini-workshops on high temperature 
corrosion and oxy-FBC development; 
and a special session on industrial 
applications of oxyfuel combustion 
technology.

The overriding message coming out of 
the conference was that the technology 
is ready for large scale demonstration, 
the issues now remain political and 
financial.

Friday 13th offered a visit to the CIUDEN’s 
Technology Development Centre for 
CO2, 4 buses made the short trip and 
visitors were treated to a tour round the 
largest oxy-FBC pilot plant and control 
room with the opportunity to see some 
of the issues discussed in the technical 
sessions.

OCC3 Castel hosting stream 
A of the technical sessions

OCC3 Energy Museum

OCC3 Poster Session
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The 2nd Post Combustion Capture 
Conference (PCCC2) took place this 
year on 17th - 20th September, in Bergen, 
Norway. This conference was attended 
by 149 participants from all around the 
world. There were in total 13 technical 
oral presentation sessions and one 
poster session at this conference.  
PCCC2 covered different aspects of 
post combustion capture technology 
such as solvent development, 
process development and evaluation, 
environmental impact, 2nd and 3rd 
generation capture technology, and 
pilot plant and demonstration projects.
Key note lectures at PCCC2 were given 
by Mr. Tore Amundsen, CEO, Gassnova, 
Norway; Dr. Paul Feron, Research 
Program Leader, CSIRO, Australia; 
and Prof. Paitoon Tontiwachwuthikul, 
Professor, University of Regina, Canada. 
There were also two lectures given 
by conference sponsors, Dr. Paul-
Emmanuel Just, R&D Team Lead, Shell 
Cansolv, Canada; and Dr. 

IEAGHG	2nd	Post	Combustion	Capture	
Conference,	by	Prachi	Singh,	IEAGHG

Henry Liang, Research Adviser, Shaanxi 
Yanchang Petroleum (Group) Co. Ltd., 
China. 

The key messages from PCCC2 are as 
follows:

•	 The focus on amine based solvent 
development is more on developing 
fundamental data such as kinetics, 
heat of absorption, vapour liquid 
equilibrium for current solvents,

•	 Environmental impact of amine 
based solvent CO2 capture plant 
can be controlled by several options 
such as by appropriate temperature 
controlled water wash, acid wash or 
by solid sorbents adsorption bed 
above absorber,

•	 2nd and 3rd generation post 
combustion capture technologies 
such as enzyme based solvents, 
biphasic solvents, adsorption 
process, membrane separation 
showed potential in improving CO2 
capture process efficiency. These 
technologies are currently 
moving forward towards 
pilot plant demonstration 
stage. 

OCC3 also hosted the 5th OFWG Capacity Building Course attended by 60 delegates from 13 counties, raising awareness of the 
oxyfuel technology.

During the week much interest was received from the local population, all keen to know what was happening and gaining an 
understanding of the global significance of the pilot plant just outside their town. 

IEAGHG would like to thank the hosts CIUDEN for the organisation and sponsors Foster Wheeler, Alstom, Air Liquide and 
Vatenfall.

John Topper, IEA EPL and 
Conference Host, CLIMIT

Mongstad Pilot Plant
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5th	HTSLCN	Meeting,	Cambridge, by	Jasmin	Kemper,	IEAGHG

•	 Based on experience from different pilot and demo projects it was identified that by use of a proven technology, system 
optimisation and process integration helps in minimise life cycle cost. For developing plant design it is important to have 
an early and extensive stakeholder engagement,

•	 During pilot plant operation it is important to co-operate with plant equipment suppliers and environment agencies to 
develop better understanding and knowledge. 

At PCCC2 a special session on ‘Milestone Mongstad 1st Year Anniversary Event’ was organised to mark the 1st year operation of 
CO2 Demonstration plants at CO2 Technology Centre Mongstad (TCM) by TCM DA and Gassnova SF on 17th Sept. There was also 
a site visit to CO2 Post Combustion Capture Pilot Plants located at CO2 Technology Centre Mongstad (TCM) on 20th September 
2013. 

IEAGHG would like to thank the host of PCCC2, Norwegian programme for Power Generation with Carbon Capture and Storage 
(CLIMIT) and conference sponsors Shell and Shaanxi Yanchang Petroleum (Group) Corp. Ltd, China. Their support has made 
PCCC2 a successful gathering for post-combustion capture experts to share their knowledge, findings and expertise. IEAGHG 
look forward in organising the 3rd Post Combustion Capture Conference in 2015. 

The 5th High Temperature Solid Looping 
Cycles Network Meeting was held from 
the 2nd to 3rd of September 2013 at Queens’ 
College, University of Cambridge in the 
UK. The 60 attendees were offered a two 
day programme with 36 presentations 
organised in three sessions and a site 
visit to the research facilities at Cranfield 
University.

The HTSLCN meeting series covers 
technology developments in fields where a 

solid material is cycled between multiple 
reactors at elevated temperatures. The 

scope of the meeting is to discuss 
recent progress in solid looping 

cycles such as calcium 
looping, chemical looping 

combustion, sorption 
enhanced reforming 

for selective 
CO2 transport, and reforming with selective oxygen transport by solids. It brings together 

well-known technologies used in fluid catalytic cracking, circulating fluidized beds and 
combined cycles in new ways to increase efficiencies and provide opportunities to 

decrease the carbon footprint of energy intensive processes.

This year’s meeting was jointly organised by University of Cambridge, 
Cranfield University and IEAGHG. The UKCCSRC and Johnson 

Matthey are gratefully acknowledged as sponsors of 
the meeting. 

Left to Right: Conference Sponsor; CEO of Gassnova; Attendees of the Conference

The famous Mathematical Bridge at Queens’ College
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After the official welcome by John 
Dennis, the meeting started with 
a session on demonstrations and 
pilot-scale trials. Encouraging results 
regarding CO2 capture efficiency and 
stability of operation were reported 
from the post-combustion calcium 
looping pilot plants in both La Pereda 
and Darmstadt. Although at a smaller 
scale than the calcium looping 
demonstrations, also the chemical 
looping pilots, for instance at Chalmers 
University, showed stable operation 
with low-cost carriers is feasible. The 
following parallel sessions on chemical 
and calcium looping fundamentals 
then were diving deeper into the related 
topics. Many presentations in these 
session were dedicated to sorbent and 
oxygen carrier improvements, process 
optimisation, novel process set-ups 
and design of new pilot plants. The first 
day of the meeting then ended with a 
nice dinner in the historical Old Hall at 
Queens’ College.

The next day 
mainly contained 
presentations on 
modelling, design 
and evaluation 
of solid looping 
p r o c e s s e s . 
The Scientific 
Committee of 
the meeting was 
more than happy 
to award two 
prizes, sponsored 
by Johnson 
Matthey, for the 
best presentations 

to speakers of this session: Vincenzo 
Spallina presented information on 
a packed-bed reactor design for 
chemical looping combustion in coal 
based power plants and Markus Junk 
introduced a design for a 300kWth 
indirectly heated calcium looping test 
facility. In the afternoon, delegates had 
the opportunity to visit the research 
facilities at Cranfield University, which 
comprise of a 25kW calcium looping 
(bubbling fluidised bed) and a 50kW 
chemical looping (dual circulating 
fluidised bed) pilot plant.

In conclusion, the meeting revealed 
further progress in the fields of sorbent 
and carrier improvement, range 
of processes, conversion and CO2 
capture efficiency, as well as operating 
experience from the pilot projects. 
Challenges for the future continue 
to be the establishment of 
t e c h n o - e c o n o m i c 
per formance 

figures, the evaluation of environmental 
impacts of the process and the 
identification and scale-up of first 
commercial opportunities beyond 
50MW size.

IEAGHG will act as a sponsor for the 3rd 
International Conference on Chemical 
Looping, 9th – 11th September 2014. 
Because of this and concurrence with 
GHGT-12, there will be no HTSLCN 
Meeting in 2014. The next meeting is 
planned for 2015 and we will keep you 
informed about the arrangements.

The presentations given at the meeting 
are now available for download via 
member’s login on the IEAGHG HTSLCN 
website: www.ieaghg.org/networks/
high-temperature/34-networks/high-
temperature -network-members-
area/331-5th-high-temperature -
solid-looping-network-meeting. 

A summary report about the meeting is 
in progress as well and will be published 
soon. 

For any enquiries about the 
HTSLCN please contact Jasmin 
Kemper at jasmin.kemper@
ieaghg.org. 

Start of the 5th HTSLCN Meeting in Fitzpatrick Hall

Delegates during conference dinner in the mediaeval Old HallWalnut Tree Court with view of the chapel
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Potential	For	Biomethane	Production	and	Carbon	
Dioxide	Capture	and	Storage,	by	Tim	Dixon,	IEAGHG

IEAGHG/IETS	Iron	and	Steel	Industry	CCUS	and	Process	
Integration	Workshop,	Tokyo, by	Jasmin	Kemper,	IEAGHG

In 2011, the IEAGHG R&D Programme published a report 
on the global potential of six technology routes that 
combine biomass with carbon capture and storage (CCS) 
titled: Potential for Biomass and Carbon Dioxide Capture 
and Storage (IEAGHG 2011/06). The study considered 
four electricity production routes and two routes for 
biofuels production (biodiesel and bio-ethanol). This new 
study addresses two additional technology routes for 
the production of biomethane with CCS. The aim of is to 
provide an understanding and assessment of the global 
potential - up to 2050 - for Bio-CCS technologies producing 
biomethane. It makes a distinction between: Technical 
potential (the potential that is technically feasible and not 
restricted by economical limitations) and the Economic 
potential (the potential at competitive cost compared to 
the reference natural gas, including a CO2 price). 

Biomethane production in combination with CCS has the 
technical potential to remove up to 3.5 Gt of greenhouse gas 
emissions from the atmosphere in 2050. This is in the context 
of the required emissions reductions from the energy sector 
of over 30 Gt  by 2050 (IEA CCS Roadmap 2013). Annual 
greenhouse gas emission savings could be almost 8 Gt in 
2050 if natural gas is displaced by biomethane production 
with CCS.

The maximum technical potential is provided by large scale 
gasification based production of biomethane with CCS 
which could have potential in regions where large scale 
infrastructure is already in place for the transport of biomass, 
natural gas and CO2. Small scale biomethane production with 
CCS based on digestion, suitable for biomass with high water 
content, is most likely restricted to niche market applications. 
The technical potentials are limited by the availability of 
sustainable biomass.

The economic potential depends strongly on the CO2 price 
and natural gas price, and is much lower than the technical 
potential for all scenarios, the highest potential being 0.4Gt 
by 2050. 

Overall, the potential is most likely restricted to those regions 
that have favourable (high) natural gas and CO2 prices and 
favourable infrastructure.

The report is titled  ‘Potential for Biomethane Production 
and Carbon Dioxide Capture and Storage, IEAGHG Report 
2013/11, September 2013.’ It was prepared by Ecofys and the 
principal researchers were J. Koornneef, P. van Breevoort, P. 
Noothout, C. Hendriks, and L. Luning.  

The 2nd Iron and Steel Industry Workshop was held from 5th 
to 7th of November 2013 at Tokyo Institute of Technology 
in Japan. The 50 attendees were awaiting a full three day 
programme with 31 presentations and a discussion forum. 
The IETS Annex Group members had the opportunity to 
visit JFE Keihin Steelworks subsequently.

The workshop was a joint meeting organised by IETS 
(Industrial Energy-Related Technologies and Systems), 

worldsteel Association and IEAGHG. The meeting was 
hosted by Prof Tatsuro Ariyama and took place at 

Tokyo Tech Front, Tokyo Institute of Technology. 

Key objectives of this workshop were to 
review the technical progress made in 

CO2 reduction technologies related to iron and steel making since the last workshop in Düsseldorf 
and to provide a discussion forum with the focus on the Asian iron and steel industries.

The first day started with a warm welcome by Prof Tatsuro Ariyama (Tohoku University) 
and Stanley Santos (IEAGHG). After this Henk Reimink (worldsteel Association) 

gave an overview of the challenges CCS faces in the iron and steel industries 
and informed the audience about the status of the CO2 Breakthrough 

programme. He concluded that funding, public as well as political 
support and timing are the key issues for implementation 

of CO2 reduction technologies in the iron and steel 
sector.  

Entrance of Tokyo Tech Front at 
Tokyo Institute of Technology
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Next Jan van der Stel (Tata Steel) 
presented the current status of the 
ULCOS programme. As the blast 
furnace is the main producer of CO2 
within an integrated steel plant, it is the 
aim of the programme to reduce these 
emissions by 50%. Different options 
were evaluated, with Top Gas recycling 
and CCS as the most promising ones 
offering around 25% carbon savings. If 
60% CO2 reduction has to be achieved, 
then application of CCS technologies 
seems indispensable. The next step 
of the ULCOS programme will be the 
development of a demonstration plant. 

In the last of the keynote addresses, Seiji 
Nomura (NSSMC) illustrated the current 
status and future developments in the 
Japanese iron and steel industry. In the 
past, Japan achieved CO2 emissions 
reduction through enhancement of 
equipment efficiency, waste plastic 
recycling and natural gas injection. The 
coke oven developed in the SCOPE21 
programme produces 0.1-0.2 million 
t/y less CO2 emissions. Although 
Japan’s iron and steel industry has 
already the highest energy efficiency 
worldwide, and thus the potential for 
further savings is quite limited, Seiji 
Nomura assured that they will continue 
to develop energy conservation 
technologies to move further towards 
a low-carbon society. 

The agenda of the workshop then moved 
on with presentations on CO2 capture 
and CO2 utilisation developments in 
blast furnace ironmaking process, such 
as the progress made in the Japanese 
COURSE50 programme, the application 
of VPSA/PSA for CO2 capture and energy 
efficiency improvement in steel plants.

After an enjoyable welcome dinner at 
the Seiyo-Ken restaurant, including an 
opening address by Shiro Takegami 
from the Ministry of Economy, Trade 
and Industry (METI), the second day 
of the workshop started with a session 
on CO2 storage. The presentations by 
Ziqiu Xue (RITE) and Chi-Wen Liao (ITRI) 
both showed that safe and leak-free 
CO2 storage is possible even in case of 
seismic events, i.e. earthquakes. As a 
precaution it is recommended to install 
alarm systems for automatic shutdown 
of injection during seismic events and 
to avoid injecting into faults.

In the next session efficiency 
improvements for low CO2 steel 
production were presented. Jean Freysz 
(Air Liquide) informed about possible 
energy savings through optimisation 
of O2 purity and pressure. Lowering the 
pressure from 30 to 10 bar results in an 
energy saving of 11%, while reducing 
the O2 purity from 99.5 to 95% leads to 
savings of another 12%. 

Afterwards, CO2 emission reduction in 
alternative ironmaking processes was 
discussed in detail. CO2 emissions in 
FINEX have been drastically reduced 
by briquetting, PC injection and CO2 
removal techniques. The HIsarna 
smelting technology can reduce energy 
usage as well as CO2 emissions by 20% 
per tonne of hot metal compared to the 
conventional BF-BOF route and even by 
80% if CCS is applied in addition. NOx 
and SOx emissions are reduced as well. 
Further benefits with regard to CCS 
application are a N2-free, low-calorific 
flue gas and a single emission source. 
The next step is the construction of a 
demonstration plant and it is expected 
that the technology will be ready 
sometime after 2020. CO2 reduction in 
MIDREX process is achieved by using 
NG instead of coal and therefore the 
focus lies on further decreasing the 
NG consumption. Additional savings in 
CO2 emissions of between 9% and 31% 
(compared to the cold DRI-EAF route) 
can be realised by feeding hot charged 
DRI and HBI to the EAF.

Jean Theo Ghenda (Steel Institute VDEh) 
illustrated the mitigation potential in 
the European steel industry in 
his presentation. CO2 
emissions have 
already 

been reduced by 25% between 1990 
and 2010 due to decrease in output 
and shift from BF-BOF to EAF route. A 
shift beyond that to DRI-EAF route does 
not seem economically feasible in the 
EU, as abatement costs are estimated to 
be 260-700 €/tCO2. So with or without 
CCS, the steel industry is not expected 
to come anywhere near the requested 
80% reduction of CO2 emission by 
2050; a reduction of 38-56% appears to 
be more realistic.

The second day of the workshop 
then ended with a discussion forum 
emphasising a number of key issues: 

•	 CO2 storage demonstration is 
regarded as crucial to kick-start any 
CCS activities in the iron and steel 
industries. 

•	 CCS has to be tackled globally in 
order to establish a level playing 
field among the industries in 
different countries. 

•	 In the beginning, CCS 
implementation will increase steel 
prices but the role of incentives is 
still not clear at the moment.

•	 Public acceptance for CCS in 
Europe is currently lacking.

•	 The technology is ready but 
the economic situation 
is considered to be 
too tough.

Group picture of all delegates
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The third day started with presentations 
on process integration and efficiency 
improvements, showing that the 
introduced modelling and simulation 
tools can help identify further potentials 
in energy savings and CO2 emission 
reductions. For instance, biomass 
charcoal was presented as a prospective 
substitute for coal and nutcoke by John 
Mathieson (BlueScope Steel/CSIRO) and 
Kazuya Kunimoto (Kyushu University). A 
substitution of 19-25% seems feasible, 

leading to a reduction in CO2 emissions of 31-57%. Thus the use of biomass-derived chars can provide a low-cost path to CO2 
emission reduction. However, this will depends on the establishment of a low-cost, large-scale pyrolysis industry as well.

On the fourth day the members of the IETS Annex Group were able to visit JFE East Japan Works in Keihin. The Keihin site is an 
urban steel plant which was Japan’s first private steelworks. Today the steel plant is an example of an environmentally friendly 
plant integrated in a metropolitan area. Participants were able to have a look at the used home electric appliances recycling 
plant and the waste plastics recycling plant. In the latter municipal waste plastics are crushed, granulated and then used as a 
BF feed substituting part of the coke. This way, the plant contributes to a recycling-oriented society and also helps reducing 
CO2 emissions.

In conclusion, the workshop has been a great opportunity to catch up with the most recent developments regarding CO2 
emission reduction technologies in the iron and steel industries. The Japanese efforts in particular, such as through the 
COURSE50 programme or as implemented in the JFE East Japan Works, have been very interesting. 

The presentations given at the workshop will soon be available for download on the IEAGHG website. 

IEA	Clean	Coal	Centre	News,	by	Debo	Adams,	IEA	CCC

In the last month, the IEA Clean Coal Centre has held an Executive Committee (ExCo) meeting in Bangkok, the 3rd 
Underground Coal Gasification network meeting in Brisbane and published two reports on combining renewable energy 
with coal and quantifying emissions from spontaneous combustion.

59th ExCo meeting
The 59th ExCo meeting of the IEACCC took place on 24th - 25 th November in Bangkok. Our Thai sponsor, Banpu, hosted a 
wonderful dinner cruise on the evening of 24th October where the ExCo were welcomed by Chanin Vongusolkit (CEO of 
Banpu) and joined by a number of senior Banpu staff. The cruise concluded with live music. 

On the second day of the meeting, the following reports were selected for the work programme: 

  * High efficiency power generation – review of emerging system concepts
  * Operating experience of low grade fuels in CFBC boilers

  * Biomass resource assessment for cofiring
  * CBM and shale gas exploitation in China

  * Outlook for environmental equipment under new mercury emission regulations
 * Coal beneficiation for the direct injection coal engine

      * Micro algal removal of CO2 from flue gases from a coal combustor. 

The day after the meeting most of the ExCo travelled to the BLCP power plant in Rayong Province. It is a 
1424 MW plant using low sulphur bituminous coal imported from Australia and Indonesia. Construction 

was completed in 2007. The plant operates at an impressive 98% load factor. Some interesting work 
on community involvement and public acceptance was described. The tour of the plant included 

the control room and the dock where a ship was unloading coal. The site visit concluded with 
lunch on the beach. 

3rd	IEA	CCC	UCG	network	meeting,	Brisbane,	Australia
Fifty two delegates from 13 countries attended the 3rd IEACCC network 

meeting on underground coal gasification (UCG) in Brisbane in 
November. A highlight of the workshop was the visit to the 

two pilot UCG projects operated by Linc Energy and 
Carbon Energy, both of whom sponsored 

the event.

Left: Stanley Santos of IEAGHG moderating the discussion forum; 
Right: Prof Tatsuro Ariyama welcomes the attendees
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There was a wide range of papers (16 
presentations) covering the issues 
surrounding UCG. The meeting had 
sessions on commercialisation, site 
characterisation, risk mitigation, UCG 
development and legislation and 
regulatory issues. 

On the first day there was some 
negativity due to the announcement of 
the closure of Chinchilla and the view of 
some that UCG is struggling to take off. 
Since the Banff (2012) workshop  UCG 
technology developers are showing 
a greater awareness of the need to 
collaborate on non IPR issues. There is 
also a view that best practice towards 
regulation is a way forward to better 
inform regulators. More cooperation 
and collaboration is clearly needed 
within the UCG community and this is 
beginning to occur with discussions 
between participants on how to 
move forward such as forming a best 
practice group to develop international 
guidelines. 

There have been several promising 
developments in the last year. Linc 
Energy is now ready to roll out modular 
demonstration gasifiers based on 
their experience from gasifier testing 
at the Chinchilla pilot plant. Carbon 
Energy has made progress in their 
proof of concept for the Keyseam 
parallel CRIP UCG reactor. South Africa 
and Eskom are proceeding with their 
Majuba Pilot Project with the aim of 
commercial scale UCG by 2017-18. 
Russia announced several possible pilot 
UCG projects. Linc Energy has several 
promising international projects in 
several countries including South 
Africa, Poland, USA and the Far East. 
The issue of consistent 

regulations and legislation for UCG is 
still an ongoing challenge and further 
work on best practice guidelines in 
UCG would assist regulators in making 
informed decisions.

Combining	 renewable	 energy	 with	
coal,	CCC/223	by	Stephen	Mills	
There are various possibilities for 
incorporating biomass into coal-fuelled 
processes and a number of these are 
already being deployed commercially. 
Others are the focus of ongoing 
research and development. Biomass 
materials can vary widely, although the 
present report concentrates mainly on 
the use of woody biomass in the form 
of forest residues. Potentially, large 
amounts are available in some parts 
of the world. However, not all forested 
regions are very productive, and the 
degree of commercial exploitation 
varies considerably between individual 
countries. The level of wastage 
associated with timber production and 
associated downstream processing 
is frequently high and considerable 
quantities of potentially useful materials 
are often discarded. Overall, forest 
residues are a largely underexploited 
resource. 

Combining the use of biomass with 
coal can be beneficial, particularly 
from an environmental standpoint, 
although any such process may have 
its limitations or drawbacks. Each 
coal type and biomass feedstock has 
different characteristics although by 
combining the two, it may be possible 
to capitalise on the advantages of 
each, and minimise their individual 
disadvantages. An effective way is via 
cogasification, and useful operating 
experience has been achieved in a 
number of large-scale coal-fuelled 
gasification and IGCC plants. 

Cogasification can be the starting point 
for producing a range of products that 
include synthetic natural gas, chemicals, 
fertilisers and liquid transport fuels. 
It also has the potential to form the 
basis of systems that combine coal 
and biomass use with other renewable 
energy technologies to create 
clean, efficient energy-
production systems. 
Thus, various 

hybrid energy concepts, some based 
on coal/biomass cogasification, have 
been proposed or are in the process 
of being developed or trialled. Some 
propose to add yet another element 
of renewable energy to the system, 
generally by incorporating electricity 
generated by intermittent renewables 
such as wind or solar power. A number 
also aim to incorporate some form of 
carbon capture and storage. 

Quantifying	 emissions	 from	
spontaneous	 combustion,	 CCC/224	
by	Lesley	Sloss
Spontaneous combustion can be 
a significant problem in the coal 
industry, not only due to the obvious 
safety hazard and the potential loss of 
valuable assets, but also with respect 
to the release of gaseous pollutants, 
especially CO2, from uncontrolled coal 
fires. This report reviews methodologies 
for measuring emissions from 
spontaneous combustion and discusses 
methods for quantifying, estimating 
and accounting for the purpose of 
preparing emission inventories. 

For more information visit:
www.iea-coal.org

IEA CCC ExCo Members
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Press	Release:	South	African	Carbon	Capture	and	
Storage	Conference	2013
The South African Centre for Carbon 
Capture and Storage (SACCCS) in 
partnership with the Department 
of Energy (DoE) held a successful 
3rd South African Carbon Capture 
and Storage Conference on 3rd - 4th 
October 2013 in Johannesburg. The 
Carbon Capture and Storage (CCS) 
Conference provided an opportunity 
for the technical experts (local and 
international), politicians, industry, 
researchers and academics to discuss 
CCS in South Africa as well as how 
the country can best utilise this 
technology.  

Day 1 of the 3rd CCS conference gave a 
high-level update on CCS developments 
in South Africa, the Pilot CO₂ Storage 
Project (PCSP) and around the world. 
These included presentations from 
the key stakeholders such as the DoE, 
Norwegian Ambassador, World Bank 
Group, Eskom and SACCCS to name but 
a few. 

The Minister of Energy, Mr Dikobe 
Ben Martins opened and delivered a 
keynote address where he indicated 
that the government will continue 
its support for CCS in South Africa. In 
addition, the government has allocated 
R197 million over the next three years 
to support SACCCS in exploring the 
role CCS can play to reduce carbon 
dioxide (CO2) emissions in South Africa. 

He emphasised that the country faces 
many challenges on its path to 

reduce its CO2 emissions given 
South Africa remains reliant 

on fossil fuels for energy 
supply. 

However, the 
Minister stated 

that: “The 

country is exploring the feasibility of 
CCS as a transitional measure from 
fossil fuels to renewable/nuclear 
future” (SA News, 20131). In addition to 
the allocation of funds for CCS, further 
Government support can be seen in the 
naming of CCS as a National Flagship 
Priority Programme in the National 
Climate Change Response White Paper 
in 20112  and the endorsement of the 
South African CCS Roadmap by the 
South African Cabinet in May, 20123.

Kari BjØrnsgaard, Norwegian 
Ambassador to South Africa, said that 
“Norway is fully behind the South 
African CCS initiative and will continue 
to provide their support to the Centre. 
The country will provide support both 
financially and in capacity building” 
(Engineering News, 20134). The 
Norwegian Ministry of Petroleum and 
Energy has pledged funding to the 
tune of R28m (NOK 17m) to South 
African CCS activities.

The next phase of the South African CCS 
Roadmap is the PCSP which aims to be a 
“proof of concept” for CO₂ storage in the 
South Africa with the first injection of 
CO₂ scheduled for 2017.  Brendan Beck, 
SACCCS Manager stated that further 
investigations need to be conducted 
to determine a suitable storage site for 
the PCSP but that based on the 2010 
Atlas on Geological Storage of Carbon 
Dioxide in South Africa (Cloete, 20105), 
a site for the PCSP may exist in either 
the Zululand Basin (KwaZulu Natal) or 
Algoa Basin (Eastern Cape). Currently, 
SACCCS is working closely with the 

Council for Geosciences to increase the 
understanding of the identified basins.
Day 2 focused on CCS research and 
developments in South Africa including 
presentations from SACCCS bursars, 
other South African students as well 
as Norway researchers. The universities 
that presented their research included 
but were not limited to the Wits 
University, University of Pretoria, 
University of KwaZulu Natal, University 
of Bergen (Norway).

1SA continues to explore use of CCS  
(www.sanews.gov.za)
22011--10-12 The National Climate Change Response 
White Paper (www.parliament.gov.za)
3SA endorses carbon capture roadmap  
s(ww.gcis.gov.za )
4SA pushing ahead with carbon-capture plans despite 
global headwinds (www.engineeringnews.co.za)

5Atlas on geological storage of CO2 in South 
Africa (www.sacccs.org.za)

Photo by AHP: South African Energy Minister, 
Mr Dikobe Ben Martins, MP deliverered a 
keynote address.

Photo by: AHP: Norwegian Ambassador to 
South Africa Kari BjØrnsgaard

Photo by AHP: SACCCS Manager, Brendan 
Beck
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Masdar	Institute	hosted	the	UN-ESCWA	Expert	Group	
Meeting	on	CO2	Capture,	Utilisation	and	Storage,  
by	Mohammad	Abu-Zhara,	Masdar

Discussions Focused on the Potential 
Leverage of CCUS on Enhancing the 
Sustainability of the Energy System 
in the Region by Means of Reducing 
Atmospheric Carbon Emissions from 
Fossil Fuels.

The United Nations Economic and Social 
Commission for Western Asia (UN-
ESCWA) and Masdar Institute of Science 
and Technology jointly organized an 
expert group meeting to assess the 
environmental and economic return 
from potential investment in carbon 
capture, utilization and storage (CCUS) 
technologies in the ESCWA region.

The expert group meeting (EGM), which 
falls within ESCWA’s work programme 
for the biennium 2012-2013 was held on 
6-7 November 2013 at Masdar Institute 
in Abu Dhabi, UAE. The meeting is titled 
‘Carbon Capture, Utilization and Storage 
in ESCWA Member States: Enhancing 
the Sustainability of the Energy System 
in a Carbon Constrained Development 
Context’. 

Around 50 international experts joined 
professionals in the region and the 
CCUS research team at Masdar Institute 
to tackle current important topics and 
issues in the area of CCUS.  This expert 
group meeting aimed to contribute to 
the body of knowledge on CCUS options 
in the region, by:

•	 Mapping/analyzing current CCUS 
research and projects in the region;

•	 Identify/assess enabling conditions 
for a CCUS industry in the region;

•	 Review/discuss feasibility for 
CCUS deployment beyond EHR 
applications;

•	 Discuss the options for CCUS 
deployment and cross-border 
projects collaboration.

These objectives 

were achieved by covering the following 
two main issues:

1. CCUS technology acquisition
•	 Evaluating the capacity of countries 

in the region to acquire and develop 
CCUS technology,

•	 Reviewing type and level of current 
regional engagement with CCUS 
technology,

•	 Examining potential collaboration in 
CCUS R&D among countries in the 
ESCWA Region and with international 
research centers/institutions.

2. CCUS deployment in the region: 
status and future potential

•	 Assessing the future suitability 
and readiness of countries in the 
region to adopt CCUS beyond EHR 
applications,

•	 Exploring investment schemes 
and financing mechanisms for the 
establishment of CCUS industries,

•	 Stocktaking of current legal and 
institutional arrangements relevant 
to CCUS deployment in the region 
and identifying weaknesses and 
omissions in the legal and regulatory 
regime,

•	 Discuss the need for the public 
engagement for a successful 
deployment of this emerging 
technology.

In their opening speeches; Mr. Abdul 
Munim Al-Kindy, Chief Executive 
Officer, Abu Dhabi Company for 
Onshore Oil Operations (ADCO), Prof. 
Fred Moavenzadeh, President, Masdar 
Institute, and Ms. Roula Majdalani, 
Director, Sustainable Development 
and Productivity Division, UN-ESCWA, 
stressed the importance of the CCUS 
technology for the region and the urgent 
need to join forces to accelerate its 
deployment in the near future.

As an oil producer, the UAE has 
repeatedly shown an interest in the 
technology, supporting the inclusion of 
CCS projects in the Clean Development 
Mechanism, the United Nations scheme 
to find projects that reduce emissions in 
developing countries. In addition, Masdar 
Clean Energy and the Abu Dhabi National 
Oil Company have also announced plans 
for a project in Abu Dhabi, capturing the 
CO2 emissions from the Emirates Steel 
complex at Mussaffah and use it for 
enhance oil recovery.

The meeting was concluded with a panel 
discussion, which focused on the viability 
of CCUS options and the way forward in 
the ESCWA region. The panelists included 
representatives from Masdar Institute, 
ESCWA, IEA, IEAGHG, GSSCI, Geogreen 
and the Arab Gulf University. The panelists 
stressed the need for cross-border 
collaboration within the ESCWA region 
to enhance CCUS technologies 
development and deployment. 
In addition, a follow up on the 
conclusions and findings 
of this meeting is 
important to realise 
CCUS in the 
region.
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Wellbore	Integrity	Meeting	–	Denver	16th	–	17th 
October	2013,	by	James	Craig,	IEAGHG

Masdar Institute of Science and 
Technology is an independent, research-
driven graduate-level university focused 
on advanced energy and sustainable 
technologies. Serving as a key pillar of 
innovation and human capital, Masdar 
Institute remains fundamental to 
Masdar’s core objectives of developing 
Abu Dhabi’s knowledge economy and 
finding solutions to humanity’s toughest 
challenges such as climate change.

Established as an on-going collaboration 
with the Massachusetts Institute of 
Technology (MIT), Masdar Institute 
integrates theory and practice to 
incubate a culture of innovation and 
entrepreneurship, working to develop 
the critical thinkers and leaders of 
tomorrow.  With its world-class faculty 
and top-tier students, the Institute is 
committed to finding solutions to the 
challenges of clean energy and climate 
change through education and research.

PTRC, the Canadian research centre for 
enhanced oil recovery and carbon storage, 
organised a two day workshop in Denver 
on wellbore integrity.  The meeting brought 
together industry experts, and regulators, 
from the US, Canada, France, Switzerland and 
the UK.  Wellbore integrity is an important issue 
not only for the oil and gas industry but also 
carbon storage and geothermal.  A number 
of the presentations outlined the importance 
of good quality casing emplacement and 
cementation.  Advances in different wellbore 
logging techniques can be used to check and 

detect the quality of cement.  Monitoring 
leaks, particularly over a number of 

years, was also discussed.

Both industry representatives 
and regulators stressed the 

importance of adhering 
to high professional 

standards to avoid leakage or remedy problems when they occur.  The protection of fresh water 
aquifers is the main reason for ensuring wellbore integrity.  It is estimated that there are over 

15M private water wells across the US and up to 20,000 wells drilled every year in the country 
so the avoidance of contamination is fundamental to the industry.  With the advent 

of large-scale shale gas development in North America regulators have learnt 
to apply tougher standards.  More sophisticated cement compositions 

are also leading to a reduction in leakage rates.  The overriding 
conclusion form the workshop is that good regulation, as well 

as technology, is a key factor for ensuring long-term 
wellbore integrity in any application.

Denver and the Rockies

Masdar Institute
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Globally, the capture of CO2 from industrial flue gases has become 
a critical environmental issue; therefore, the need for R&D in 
costeffective CO2 capture technologies is urgent. Currently, post-
combustion carbon capture is the only industrial carbon emission 
management technology that is ready for commercialization and 
wide-scale deployment. The purpose of this book is to provide 
designers and operators of amine solvent-based CO2 capture 
plants with a comprehensive guide to the fundamental chemistry 
and physics of CO2 capture plant operation. This book is the 
culmination of more than 20 years of fundamental research on 
amine solvents and their application to carbon capture, and the 
technologies and research results described in this book represent 
some of the leading carbon-capture technologies in the world to 
date.  overall, this book provides both the theoretical basis of plant 
operation in terms of thermodynamics, transport phenomena, 
chemical reaction kinetics/engineering, membrane separation, 
interfacial phenomena and materials, and will be of great value to 
engineers, scientists and decision-makers working in academia, 
industry and government. 

 

Chapter	List

•	 NMR analysis and studies for amine–CO2–H2O systems with vapor–liquid equilibrium modeling for CO2 capture processes
•	 Reaction kinetics of CO2 absorption into reactive amine solutions
•	 Solubility of CO2 in reactive solvents for post-combustion CO2 capture
•	 Design, modeling, and simulation of post-combustion CO2 capture systems with reactive solvents
•	 Corrosion and prevention in post-combustion CO2 capture systems
•	 Solvent stability and amine degradation in CO2 capture processes
•	 Solvent recycling and reclaiming in CO2 capture processes
•	 CO2 capture using hollow fiber membrane contactors
•	 Expert systems for monitoring, control, and diagnosis of the CO2 capture process system
•	 Intelligent data analysis for the CO2 capture process system
•	 Post-combustion CO2 capture – benefits and future trends in pilot plant studies

eISBN	(PDF): 978-1-909453-34-0 / ISBN	(epub):	978-1-909453-33-3
ISBN	(print):	978-1-909453-35-7 / ISSN	(series):	2047-332X
Publication:	August 2013
BIC	Code:	PDG
Subject: Carbon-capture technology
Extent: TBC
Chapters: 11
Size: A5
Price: $195.00

Ordering information and enquiries:
Sales Department (Books)
Future Science Ltd
T: +44 (0) 2083716080
E: sales@future-science.com

Recent	Progress	and	New	Developments	in	Post-
Combustion	Carbon-Capture	Technology	with	
Reactive	Solvents,	by	Paitoon	Tontiwachwuthikul	&	Raphael	Idem	

Title: Recent progress and new developments in postcombustion 
carbon-capture technology with reactive solvents
Edition: First
Editors: Paitoon Tontiwachwuthikul & Raphael Idem
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What	new	CCS	activities	have	been	undertaken	this	month?

US and Norway Enhance Cooperation within Carbon Capture
Source: Ministry of Petroleum and Energy

US Secretary of Energy, Ernest Moniz, and Norwegian Minister for Petroleum and Energy, Tor Lien, 07.11.2013 agreed to 
enhance the co-operation between the United States and Norway within the field of carbon capture. The purpose of the 
accord is to speed up the development of capture technologies.

The announcement was made Thursday, during the Carbon Sequestration Leadership Forum in Washington DC.

A network of carbon capture test centers was established in 2012. US and Norway have agreed to move the co-operation 
within carbon capture to a new level. The pilot network will contribute to the development of carbon capture, and ensure that 
relevant technologies are adopted. In cooperation with our international partners, Norway will work to enhance the network. 
Currently, eight centers participate in the test center network, representing the United States, Canada, United Kingdom, 
Germany, Japan and Norway (CO2 Technology Centre Mongstad, TCM).

What	new	CCS	research	has	been	carried	out	this	month?

FENCO-NET’s joint call within CO2 capture, transport and storage

FENCO-NET is a grouping of European organisations having responsibilities relating to the funding of national R&D 
programs in the field of fossil energy.

The FENCO- NET agreed early 2013 to publish a joint call on CO2 capture, transport and storage. UK, Greece, Poland 
and Norway committed national funding to the call. The overall budget for the call was ~2 million Euro.

The call closed 29th May 2013 and 20 project proposals were received. There were 3 applications on 
preventing unintended migration of CO2 from geological storage sites, 3 applications on CO2 onshore 

and offshore monitoring techniques, 1 application on transport and 13 applications on new 
innovative CO2 capture technologies. The total budget of the applications was 14 million Euro 

asking for 12.8 million Euro in funding from FENCO.

The FENCO-NET Funding Organisation Forum had its meeting in Oslo September 3rd 
2013 and decided to fund the following applications:

Members	CCS	Activities	:	Norway

8th	IEAGHG	International	CCS	Summer	School,	 
by Siân	Twinning,	IEAGHG

The 8th event in this very successful series will be held 6th - 12th July 2014 and will be hosted by the University of Texas at Austin. 

Selected students participate in this week long programme with presentations and discussion led by international experts in 
the field of CCS.  The programme covers the full chain of CCS; providing up-to-date information in each field; including technical 
information on capture technologies, storage site selection, capacity and modelling, wellbore integrity and transport; as well 
as other issues such as regulations, health and safety, and public communication.

The week is fully funded (travel, accommodation, meals and the course) by our Series and Local Sponsors.

The application process is now open with a deadline of the 28th February. To apply you will need to complete the online details 
and send in a completed application form along with a supporting letter from your Professor/supervisor.

The course is aimed at PhD students although we are able to consider students undertaking a relevant Masters course.

For more information and to begin the application, please see the IEAGHG website at the following link:
www.ieaghg.org/education/summer-school
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Appl. Title Applicant Partners
230433 Novel techniques for seabed 

monitoring of CO2 leakage 
and monitoring campaigns 
based on reservoir, cap rock 
and overburden migration 
models

Norges Geotekniske Institutt (NO) Scottish Association for Marine Science (UK)
Durham University (UK)
National Technical University of Athens (Gr)

230940 Post-Combustion Carbon 
Capture Using MOFs:Materials 
and Process Development

University of Edinburgh (UK) SINTEF Materials and Chemistry (NO)
Centre for Research and Technology Hellas 
(CERTH) (GR)

231333 CO2 post-combustion capture 
using amine impregnated 
synthetic zeolites

Mineral and Energy Economy 
Research Institute, Kraków (PO)

Lublin University of Technology (PO)
University of Nottingham (UK)

230478 Minerals for Sustainable Cost 
and energy efficient chemical 
looping combustion

Stiftelsen SINTEF (NO) Cambridge University (UK)
Center for Research and Technology Hellas (GR)
National Technical University of Athens (GR)
Institute for Chemical Processing of Coal (PO)

Budget negotiation will be required with the national funding organisations.
www.fenco-era.net/home-fenco-net/

Any	other	comments/activities	regarding	CCS

Source: Ministry of Petroleum and Energy

Change in direction of commitment to Carbon Capture and Storage 
Carbon Capture and Storage (CCS) is a crucial part of the Government’s combat against climate change. In order to strengthen 
the effort, the Government points out a new direction for CCS. The development of full-scale CO2-capture at Mongstad is 
discontinued, and will be replaced by a CCS programme.

The Technology Centre Mongstad, which is one of the world’s largest and most advanced, will be continued and strengthened.

The Government’s revised CCS strategy will include a programme for realisation of full-scale CCS projects in Norway. The 
Government will ensure the financial and other conditions necessary to result in at least one such project. To achieve this, 
appropriate incentive structures, securing a clear and sensible risk division between the state and industry are necessary. 
In order to qualify for funding, projects will have to contribute considerably to the development of technology and also be 
relevant for the development of further projects.

In the proposed national budget, The Government invites Stortinget to enact both the objective of realising at least one full-
sscale CCS project in Norway by 2020, and that the state ensures the financial and other conditions necessary to result in at 
least one such project in Norway.

CCS is essential to combat climate change. We have made considerable progress in developing the necessary technology. 
The Government now re-enforces its commitment. A full-scale CO2 capture facility is still the objective. The Government 
has, however, concluded, after careful consideration, that the risk connected to the Mongstad facility is too high and 
has for that reason decided that the work on the full-scale facility will be discontinued, says Minister of Petroleum 
and Energy Ola Borten Moe.

The low prices of CO2-emissions and economic recession in most of Europe have both contributed to 
reduced commercial interest for CCS. This makes Norway’s strong and continued commitment more 
important than ever. Therefore, the Government will strengthen the Technology Centre Mongstad 
with NOK 400 million over four years. The allocations for CCS research and development 
through the research programme Climit will also be increased by NOK 100 million over 
two years. The Government will also promote CCS capacity building and deployment 
internationally.
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Press	Release:	Key	reports	“State	of	the	Art	of	Monitoring	
Methods	 to	 evaluate	 Storage	 Site	 Performance”	 and	
“State	of	the	art	review	of	CO2	Storage	Site	Selection	and	
Characterisation	Methods
The key reports are the result of a 
joint study carried out by various 
members of the CGS Europe project 
(www.cgseurope.net) – the “Pan 
European Coordination Action on CO2 
Geological Storage”, funded within 
the 7th framework programme of the 
EU. The report is based on current 
literature on monitoring of CO2 
geological storage sites.. 

The main objective of the report 
“State of the Art of Monitoring 
Methods to evaluate Storage Site 
Performance” is to identify and review 
monitoring methods for a performance 
assessment of geological CO2 storage 
sites. This report discusses state-
of-the-art monitoring techniques, 
introduces general concepts and gives 
recommendations for procedures to 
set up site-specific monitoring plans. 
This is complemented by an overview 
of monitoring applications employed 
at demo or pilot CO2 storage sites or in 
field tests. There is a special focus on 
establishing site-specific monitoring 
plans, with two examples selected to 
represent the two major storage options 
in Europe and worldwide, namely 
saline aquifers (Romanian example) 
and depleted gas fields (Slovakian 
example). Finally, recommendations 

for future research and development 
activities are discussed. 

The report “State of the art review 
of CO2 Storage Site Selection and 
Characterisation Methods” identifies 
and reviews site selection and 
characterisation methods. This report 
presents and discusses all the steps 
required to assess the capacity, 
performance and integrity of a site. 
Simulation of CO2 storage in an 
underground formation requires a 
complex multi-disciplinary effort, with 
the analysis of a number of interacting 
processes, including geology, 
multi-phase flow and transport, 
geochemistry and geomechanics. 
A site characterisation first calls for 
the geological characterisation and 
modelling of the site at basin and 
reservoir scales and the modelling of 
flow and transport mechanisms so as 
to simulate the short-term to mid-term 
behaviour of the storage. As well as 
hydrodynamic effects, geomechanical 
effects generated by the injection of a 
large volume of fluid in the subsurface 
have to be modelled over a long period. 
Modelling geochemical and biological 
processes is essential to understand 
the geochemical feedback on the 
reservoir properties and the trapping 
mechanisms that will occur. All these 
skills and knowledge are required 
to assess potential environmental 
impacts and risks. The estimation of 
the economic viability of the project is 

also essential to decide whether a 
geologically suitable storage 

site can actually be 
developed for 

C C S . 

In parallel with the technical aspect 
of characterising the site, public 
perception and acceptance appears 
to be a potential major impediment 
to deployment of CCS and so social 
activities towards local communities 
have to be performed at a very early 
stage. 

These reports are a valuable source of 
information for the current debate on 
the future of CO2 Capture and Storage 
in Europe. The CO2GeoNet Association, 
the European network of excellence 
on CO2 geological storage, in close 
connection with the CGS Europe FP7 
project, here expresses the views of a 
pan-European consortium involving 34 
research institutes from 24 EU Member 
States and 4 Associated Countries. As 
they represent the European scientific 
community on CO2 Geological Storage 
(CGS), CO2GeoNet and CGS Europe 
wish to share their expert input for 
the debate on taking CCS forward in 
Europe. 

Full reports are available online in the 
Knowledge Repository of the CGS 
Europe website, at:

http://repository.cgseurope.net/eng/
cgseurope/knowledge-repository/
key-reports/monitoring.aspx

and

http://repository.cgseurope.net/eng/
cgseurope/knowledge-repository/
key-reports/evaluation.aspx
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Conferences	&	Meetings

Greenhouse News is an environmentally responsible publication. All 
efforts were made to consider the efficient use of resources in the 

production of this newsletter.

This is a list of the key meetings IEAGHG are holding or contributing to throughout 2014. Full details will be posted on the 
networks and meetings pages of our website at www.ieaghg.org.

If you have an event you would like to see listed here, please email the dates, information and details to: 
becky.kemp@ieaghg.org. 

Please note that inclusion of events in this section is at the discretion of IEAGHG.

4th Social Research Network 
14th - 15th January; Calgary, Canada

IEAGHG International CCS Summer School 
6th - 12th July, University of Texas at Austin, Texas, USA

3rd International Conference on Chemical Looping 
9th - 11th September; Chalmers University, Gothenburg, Sweden

GHGT-12  
5th - 9th October; Austin Texas, USA
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