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2. LEARNING OUTCOMES

Learning Outcomes
Meptypagpovral to LodnNoLaKd ATOTEAECUAT TOU UATUATOG OL CUYKEKPLUEVEG YVWOELG, SEELOTNTES KAl LKAVOTNTEG
kataAArAou entutéSou mou Jo AITOKTITOUV OL POLTNTEG UETA TNV EMULTUXN 0AOKANPpWan ToU uadiUaTOG.
JupuBouleuteite to Mapaptnua A

o [leptypacpn) Tou Emutédou twv Madnotakwv AloteAeoudtwy yLa kade éva kUkAo amoudwv oupupwva pe Miaiolo

lMpoadvtwv tou Eupwnaikou Xwpou Avwrtatng Ekmaidevang

o [lepypacpikol Asikteg Emumédwy 6, 7 & 8 tou EupwrnaikoU MAataiouv lMpoodviwv Awa Biou Madnang
kat Mapaptnuo B

o [lepiAnmtikog O8nyog ouyyparc Madnaotakwv AltoteAeoudtwy

This course introduces to “Carbon dioxide (CO,) Capture and Storage (CCS) technologies”, which are
aimed at reducing greenhouse gas emissions from burning fossil fuels during industrial and energy-
related processes (such as for power generation, accounting for about 40% of total anthropogenic
CO2 emissions, cement manufacturing etc.), this being an increasingly urgent priority nowadays.

CCS technologies are practically the only methods currently available to contribute to reducing CO,
emissions, while offering important possibilities to allow a further use of fossil fuels more compatible
with climate change mitigation policies.

Already, several academic institutions and research institutes as well as major energy industrial
companies are working together and closely with government organizations, mainly in the EU and
the USA, in various projects, in order to advance the science, economics and engineering applications
that will underpin the deployment of industrial-scale CCS.




Upon successful completion of the course, the student will be prepared to face the scientific and
professional reality and practice as to the CCS technologies. Indeed, need for specialists,
engineers/technologists, is expected to be fast growing in the near future, both for CO, capture
(which has received most attention in CCS research so far) and for starting to find out access to
suitable storage locations and how storage should be implemented in a safe and stable manner.
Moreover, need for experts is also foreseen for full environmental monitoring that must accompany
all pilot sequestration projects so that industrial scale data sets can be established quickly to guide
decision making.

General Skills

AauBavovtag urtoyn TIG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TITUXLOUXOG (OlTWG QUTES QVAYPAPOVTAL OTO
Mapdptnua AutAwuatos kot mapatidevrat akoAdoUdwe) e moLa / TOLEG ATTO AUTEG ATTOOKOTTEL TO Uadnua;.

Avadlitnon, avaAuvon kat cuvieon Sebouévwy kat JxebLaouog kat Staxeiptan Epywv

TIANPOWOPLWY, UE TN XPIION KoL TWV QmapaitnTwy 28006 0TN SLAPOPETIKOTNTA KOl OTNV TTOAUTIOALTIOUIKOTNTA
TeXVOAoyLWV 2eBaoudg oto puaotko meptBaAlov

lpocapuoyr) O€ VEEG KATAOTAOELG Emtibeién kowwvikrig, emayyeAuatikri kat ndikr¢ ureuduvotntag
AfYn anopdoewv Kot evatodnaoiag o Yéuata pUuAou

Autovoun epyaoia A0KNON KPLTIKIG KOl UTOKPLTIKIG

Ouadikr epyaoia Mpoaywyn tne eEAeUTEPNG, SNIULOUPYIKIG KAL ETTAYWYLKIG OKEYNG

Epyacia o 5tedvég neptBailov
Epyaoia oe Stemiotnuoviko meptBailov
Mapaywyn VEWV EPELVNTIKWV LOEWV

e Autonomous work

e Teamwork

e Project planning and management

e Work in an interdisciplinary environment
e Respect for the natural environment

3. COURSE CONTENTS

In the beginning, basic introductory scientific issues will be discussed, and then emphasis will be
placed to major scientific/research achievements regarding the development of new processes,
technologies and applications for CCS, in a multidisciplinary approach. In particular:

CO, Capture Technologies:

a) By using photosynthetic organisms to fix carbon, thus providing a biomass energy source.
Especially, CO, bio-mitigation using microalgae, being currently in the limelight, will be
explained.

b) By direct capture from the air. Applications comprise valorization of industrial wastes (including
coal fly ashes and steel slags) as sorbents by their accelerated carbonation or conversion into
zeolites for mineral sequestration of CO,, development of biomass-derived biochars, various
chemical absorption processes, membrane-based technologies etc.

Upon CO, capture, possible synergistic effects of other co-emitted pollutants (such as SO,, NOy and
dust) should also be outlined.

Moreover, cost issues for CO, capture will be discussed, as they still remain significant for several
large industrial activities, although the experience already earned from operating the first
capture units worldwide and possible synergy effects of a common infrastructure are expected
to make a significant contribution for further advancement of the application of these
technologies.

CO, Storage Technologies:

Beyond natural absorption of CO, in oceans, forests and soil, potential options under examination for
gas storage include pumping into deep ocean water, a huge potential reservoir for dissolved
CO,, or even in a subsurface deposit area into the earth’s crust in various types of porous rock
that should co-exist with dense cap rock possessing a necessary holding capacity to prevent
leaks.

Reference should be made to leakage rates of CO, back to the atmosphere from potential ocean and
geological and ocean sequestration, as it appears that both storage technologies can at least
lessen the net flow of the gas into the atmosphere adequately to prevent catastrophic climate
change.




In addition to technologies already getting well known for in CO, storage, alternative methods for
adding value to gas disposal, thus potentially providing offsetting economic applications for
sequestration, will also be mentioned, e.g. recently reported use of CO, intended for oceanic
disposal to carry out seawater desalination through the formation of CO, hydrate.

Furthermore, novel research in the field of CO,_utilization as a feedstock in the chemical, energy and
materials sectors, which is underway to help minimize environmental impact, will also be
mentioned.

4. TEACHING METHODS - ASSESSMENT
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USE OF INFORMATION AND | o Extensive use of electronic literature databases
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Xprion T.[1.E. otn Atbaokalia, otnv . T
e e teaching (lectures and individual/group work)

e tous pountés | @ Support of learning process through the e-class
platform
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responsible professor - student via e-mail
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Epyaotrplo, Awabpaotikn Sibaokalia,
Exmaubeutikég emokEYeLg, Ekmovnon UeAETNG
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scientific journals and
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proceedings, using Internet
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literature databases)
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Oral Presentation 2
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Course Total
(25 hours of work load 75
/credit unit)

ASSESSMENT METHODS
Mepypapn tne dtadikaoiog aétoAdynong

Mwooa AétoAdynong, Médobor aéioAdynong,
AlpopQwTikn 1 SUUMEPACUATIKY, Aokuaoia
MoAdanAri¢  Emtdoyng, Epwtroelg Zuvtoung
Anavinong, Epwtrioels Avamtuéng Aokiuiwv,
Ermiduon  MpoBAnudtwv, [panty Epyaoia,
Exdeon / Avagopd, [pogopikn Eéétaon,
Anuoota Mapouoiaon, Epyactnplakr Epyaocia,
KAwikny  Eéétaon AoUevoug,  KaAAitexvikn
Epunveia, AAAn / AMeg

Avagépovtal pnta mpoobloploUEVa KPLTHpLaL
aéloAdynong kat eav kot mou eivat mpooBaaotua
QIO TOUG (POLTNTEG.

Two examination methods are provided, for, as far as
possible, comprehensive assessment of the response,
performance and capabilities of students:

a) the final Written Examination (A or B examination
period), with 10 short-answer questions throughout
the course content.

b) the assessment of the (optional) Study and
Presentation of relevant scientific research literature.
This grade is the outcome of i) the student’s response
for preparation of the Study in continuous cooperation
with the responsible professor during the semester and
ii) the evaluation of both the final text of the Study and
of its presentation using PowerPoint in front of all
students of the course at the end of the semester.

5. RESOURCES

- Recommended Book Resources:
- Recommended Article/Paper Resources:

Proposed sources for the introduction to the basic knowledge of the subject, as well as to
deepen into more specific topics, are:

BOOKS

“Carbon Capture and Storage in Industrial Applications”, OECD/International Energy
Agency and United Nations/Industrial Development Organization, 2011.

- R.E. Hester, R.M. Harrison (eds.), “Carbon Capture: Sequestration and Storage”, Royal
Society of Chemistry, RSC Publishing, 2010.

- S. Rackley, “Carbon Capture and Storage”, Gulf Professional Publishing, 2009.

PUBLICATIONS IN PEER-REVIEWED INTERNATIONAL SCIENTIFIC JOURNALS

- WWW.SCopus.com
- www.sciencedirect.com
- www.springerlink.com



http://www.scopus.com/
http://www.sciencedirect.com/
http://www.springerlink.com/

