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KQAIKOZ MAOGHMATOZ

COURSE EZAMHNO ZMOYAQN | T
onn-e2o0 SEMESTER: C

TITAOZ MAGHMATOZ

MNEPIBAAAONTIKH OPYKTOAOTIA & METPOAOTIA - IATPIKH TEQAOTIA
ENVIRONMENTAL MINERALOGY & PETROLOGY - MEDICAL GEOLOGY

AYTOTEAEIZ AIAAKTIKEZ APAXTHPIOTHTEZ
O€ MEPIMTWON TTOU OL TILOTWTLKEG UOVAOEC ATTOVEUOVTAL O
SlaKpLTa UEPN TOU UadNUaTog TL.Y. AldAEEEL,
Epyaotnplakes AOKNOELG K.ATT. AV OL TILOTWTIKEG UOVAOEG
QITOVEUOVTOL EVIALX YLO TO OUVOAO TOU UAGNUATOG
avaypate tic eBSouadiaieq wpeg dtbaokaAiog kat To
OUVOAO TWV MLOTWTLKWVY UOVASWV

EBAOMAAIAIEZ
QPEZ AIAAZKANIAZ

NIZTQTIKEZ
MONAAEZ

HOURS/WEEK: 4 CREDITS: 7

Mpoodéate OelpEg av xpelaotei. H opyavwaon Stbackadiag kat ol St6AKTIKEG ueFobdot mou
XPNOUOTTOLOUVTAL TEPLYPAPOVTAL AVAAUTIKA OTO (4).

TYNOZ MAGHMATOZ2
YeVikou untoBadpou, Ldtkou
unoBadpou, eldikeuonc
VEVIKWV YVWOEWV, avantuéng

TYPE OF COURSE:
Special knowledge & skills development

SeélotnTwy
MPOAMAITOYMENA | ADMISSION REQUIREMENTS:
MAOHMATA: | General Chemistry & Physics, Mineralogy, Geochemistry, Petrology
(undergrad level)
TAQZZA AIAAZKAANIAZ

Kot EEETAZEQN:

Greek and English

TO MAGHMA NPOzMEPETAI
ZE QOITHTEZ ERASMUS

Yes

HAEKTPONIKH ZEAIAA
MAGHMATOS (URL)

http://users.uoa.gr/~agodel/Arxeia/Courses/POSTGRAD%20COURSE ENV%20MINERAL NOVO06.pdf

(2) MAGHZIAKA AMOTEAEZMATA

MaBnolakd ArtoteAéopata

Meptypapovral ta uadnoLaKd amoTEAECUATA TOU UATINUATOG OL GUYKEKPLUEVEG YVWOELG, SEELOTNTEG KAL LKAVOTNTEG
KataAArAou emuTéSou mou YA aTTOKTHOOUV OL (POLTNTEG UETH TNV EMLTUXN OAOKANpWan Tou UodnUaTog.

JupuBouleuteite to Mapaptnua A

o [leptypacpn tou Emutédou twv Madnotakwv AroteAecudtwy yla kade éva kUkAo omoudwv ouppwva pe to MAaioto
Mpoadvtwy tou Eupwnaikou Xwpou Avwtatng Ekmaibevang

o [leptypacpikol Agikteg Emunédwy 6, 7 & 8 tou EupwrnaikoU MAataiou Mpoadviwv Awd Biou Madnong kat to Mapaptnua B

o [lepiAnmtikog O8nyog ouyypaprc Madnaotakwv AltoteAsoudtwv

LEARNING OUTCOMES

On completion of the Course the postgraduate student should have the following learning outcomes
defined in terms of knowledge and skills:

Understands the

importance
oxides/oxyhydroxides, zeolites, clay minerals) in environmental issues; can explain how potentially

of specific minerals & rocks (carbonates, Fe and Mn



http://users.uoa.gr/~agodel/Arxeia/Courses/POSTGRAD%20COURSE_ENV%20MINERAL_NOV06.pdf

hazardous chemical elements (As, Hg, Pb, Cr, Th, U) behave in the environment; demonstrate how a
key dissolved element, such as Pb, interacts with carbonate and aluminosilicate mineral surfaces;
evaluate which methodology and techniques (including the use of Large-Scale Facilities) are appro-
priate for solving an Environmental Mineralogy & Petrology problem; knowing the basics of bio-
mineralogy and the fundamentals of Medical Geology; getting well-informed about recent advances
in fibrous minerals reactivity and for modern techniques being used in asbestos characterization.

Fevikég Ikavotnteg
AauBavovtag urtoyn TIG YEVIKEG LKAVOTNTEG TTOU TIPETIEL VAL EXEL QTTOKTIOEL O TITUXLOUXOG (OTTWG QUTES QVOyPAPOVTAL OTO
Mapdptnua AutAwuatos kot mapatidevrat akoAdoUdwe) e mola / MOLEG ATO AUTEC ATTOOKOTEL TO Uadnua;.

Avainitnan, avaAvon kat oovdeon Sedouévwy Kot Sxeblaouog ko Staxeiplan Epywv

TIANPOWOPLWY, UE TN XPION KOl TWV QIapaitnTwy 2eBaou0G aTn SLAPOPETIKOTNTA KOl OTNV TTOAUTIOALTIOMIKOTNTA
TEYVOAOYLWV 2eBaoudg ato puatko neptBailov

lpocapuoyn o€ VEEG KATAOTHOELG Entibeién kolvwvikrg, emayyeAUatikic kat ndikrn¢ umeuduvotntag
AfYn anopdoewv Kot evalodnaoiag o Yéuata pUuAou

Autdévoun epyaoio A0KNON KPLTIKAG KOl UTOKPLTIKAG

Ouadikn epyaoia Mpoaywyn TG EAeUIEPNG, SNULOUPYIKNG KAl ETOYWYLKIG OKEYNG
Epyaoia oe tedvég neptBaAlov L.

Epyacia oe Stemiotniuoviko neptBaiiov AMeg...

Mapaywyn VEwV EPELVNTIKWV IOEWY e

The postgraduate student can formulate an opinion on a scientific problem in a short essay; present
a scientific topic in a clear and ordered way; collaborate with others during laboratory work in a con-
structive manner.

(3) NEPIEXOMENO MAOGHMATOZ

O oKOTIOG KaL TO TTEPLEXOUEVO TNG IePLBarlovTikAG opukToloyiag & metpoloyiag | mbavwg
eTkivbuva xnuwa otoxeia (m.x. As, Hg, Pb, Cr, Th, U) kal uopLa -pumavtég- Kal OpUKTA AUTWV |
(Bro)yewxnukot kUkAot kat (Blo)yewdlabeoipudtnta | opuktd & mMetpwpata oXETLOUEVA HUE
nieptBalhovtikd Bépata kot texvoloyia (avOpakikd, o&sldla/ofu-ubpoteidia Fe kat Mn, {edAiBot,
OPUKTA NG apyilou) | pikpomopwdn kat vavoropwdn opuktad | l8LKkn emidavela,
LOVTOQVTOAAQKTIKA LKOWVOTNTA KOt I-GUVAULKO | YEWXNULKY) 0TABEPOTNTO OPUKTWY, YLIVOULEVO
SrahutotnTag (Ks,), pubpog Stahutornoinong (R), Sidppwon/anocdBpwon | EMPAVELEG OPUKTWV -
ovTLOPOOELC Kal poplakoi punxaviouol otnv Siemiddvela otepeol-vepol | Lovtoavtailayn,
npoopodnaon, embavelakr cuphokomnoinon, emwbavelakr Kabilnon, mupAVWaon Kat avarmtuén
KPUOTAMWYV | VavoyewmLoTrn Kat 0 pOAOC TwV VaVo-0pUKTWV Kal TwV vavoowpatidiwv atnv
nieptBalhovTikr) opuktoloyia & meTpoloyia Kal otnVv Kottaopuatoloyio | aVOAUTIKES, ULKPOOKOTIKEG
Kol GOCOTOOKOTIKEG EPYAOTNPLAKEG TEXVIKEG LE PO OTN ULIKPO- KAl vavo-KAlpaka | xpnon
MEYO-EYKATOOTACEWV (ZUVXPOTPA, EMLITAXUVTEG CWUATLOIWY) | Mpoodata napadeiypata Tng
nieplBaAAovTikrg opuktoloyiag & metpoloyiag As, Hg, Pb, Cr, Th, U | mapdadelypa tng avtidpaong
Pb2+aq pe emipaveleg aoPeotitn kat {eoAiBwv | mepBaAAovtikr opuktoloyia tng Ofvng Aloppong
MetaAAeiov (AMD) | opuktoloyia Kal yewxnUeio akTvidwy, padLEVEPYELD KOL OXETIKA YEWUAKA &
andpAnta | Baotkég ywwoelg latptkig MFewAoyiag, Blo-opuktd, AiBot vedpwv kat xoAA¢ |
OTHOOGALPIKA LLKPO- KOl VOVO-owHatidla, okdvn Taxapog | apiavrog, vwdn opuktd tne opadag
TouG oepmevtivn Kat Twv apdBoAlwy, o pohog tou enidavelakou Fe (avtidpaon Fenton) |
ULKPOOKOTIKEG KAl PACUOTOOKOTIKEG TEXVLIKEG YLOL XAPAKTNPLOMO QiavTou.

COURSE CONTENT

The nature and scope of environmental mineralogy & petrology; potentially hazardous elements (e.g.
As, Hg, Pb, Cr, U) and molecules -contaminants/pollutants- and their minerals; (bio)geochemical
cycles and (bio)geoavailability; minerals & rocks related to environmental issues and technology
(carbonates, Fe and Mn oxides/oxyhydroxides, zeolites, clay minerals); microporous and nanoporous
minerals; specific surface area, ion exchange capacity and {-potential; geochemical stability of miner-
als, solubility product (Ky), dissolution rate (R), weathering; mineral surfaces - interactions at miner-
al-water interface; ion-exchange, adsorption, surface complexation, surface precipitation, crystal
nucleation and growth; nanogeoscience and the role of nanominerals and mineral nanoparticles in
environmental mineralogy & petrology and ore/economic geology; analytical, microscopic, and spec-
troscopic laboratory techniques with emphasis in micro- and nano-scale; use of Large-Scale Facilities
(Synchrotrons and particle accelerators); recent examples of environmental mineralogy & petrology
of As, Hg, Pb, Cr, Th, U; example of Pb2+aq interaction with calcite and zeolite surfaces; environmental
mineralogy of Acid Mine Drainage (AMD); actinide mineralogy and geochemistry, radioactivity and
related Earth materials & wastes; basics of Medical Geology, biominerals, kidney stones and gall-
stones; atmospheric micro- and nano-particles, Saharan dust; asbestos, serpentine and amphibole




group fibrous minerals, the role of surface Fe (Fenton's reaction); microscopic and spectroscopic
techniques for asbestos characterization.

(4) AIAAKTIKEZ kot MAOHZIAKEZ MEGOAOI - AZIONOTHZH

TPOMOZ NAPAAOZHZ | TEACHING AND LEARNING METHODS

Mpdowrno ue mpoowrno, EE
anootdoswe skmaidevon k.Am. | 1) Lectures/seminars

2) Laboratory work and exercises

3) Homework essays

XPHZH TEXNOAOFIQN | INFORMATION AND MULTIMEDIA
MNAHPOOOPIAZ KAI

ENIKOINQNIQN | - Presentations with multimedia content (images, animation, video)
Xprion T.11.E. otn Atbaokalia, otnv
Epyaotnpiakn Exknaidevon, atnv

t '¥| - Free access in personal websites of the coordinator/instructors
Emikowvwvia e TOUS QOLTNTEG

(http://users.uoa.gr/~agodeI/Arxeia/Courses/POSTGRAD%ZOCOURSE ENV%20MINERAL NOVOG.pdf);
all electronic platforms open for communication, announcements,
evaluation, etc.

OPTANQzH AIAAZKAAIAZ 3 doprogEpyaoiag
Meptypagovtal avaAutikd 0 TPOmog APOIUTHPIOTOW Efa fVOU
Kot ugdodbot Stbaokaliag. ol
AaAé€elg, Sepwvapla, Epyaotnplakn

Aoknon, Aoknon lMediou, MeAétn & Lectures 40
avdaiuvan BiBAoypagpiag,

OO, Mpasticy | | practical exercises 12
(ToroV€tnon), KAwwry  Acgknon,

KaAAwreyviko Epyaotiipto,

AlaSpaotikr Sibaokalia, Field trip 8
EKTaLSEUTIKESG EMIOKEWYELS,

Exmévnon  peAémg  (project), | | Study and analysis of litera-

Suyypagry epyaoiac / epyactwy, t 30

a 2 ure
KaAAwreyvikn dnutoupyia, KA.
Avaypd@ovtal oL WPEG UEAETNG TOU Writing essays 40
outnt)  yla  kade  uadnotakn P " P d P
Spaotnplotnta KABws Kot oL WPES repara.tlon of students tor 30
un  kadobnyolusvne  UEAETNC evaluation
oUu@wWVa UE TG apyEG Tou ECTS

Total 160

AZIOAOTHZH ®OITHTQN | FORM OF EXAMINATION
Meptypapn ™mg Stabikaoiog

afoAdynong MAwooa AfoAdynons, | The postgraduate student examination includes written essay on a sub-
Médobot aétoAoynong,

Mapoppwrri 1 Suunepaouarr, | JeCt suggested by the teachers in co-operation with the trainees and an
Aokwaoia  MoMamdic  Emdoyric, | oral exam with a presentation of the essay in the form of .ppt. The final
EPWT’?UHC ZUVTOHHC Aﬂdvm?flcl grade is the sum of the grade of the written essay and the score of the

Epwroel  Avdmrubng  Aokwiwy, | o ecentation. The weight will be 60% for the oral presentation and 40%

Ermtiduon  MpoBAnudtwy, [panti . ..
Epyacia, Exdeon / Avagopa, | TOF the written essay. To pass the Course, a minimum grade 5 (out of

Mpogopwri  Eéétaon,  Anuéow | 10) is necessary.
Mapouaoiaon, Epyaotnptakn
Epyaocia, KAwvikr EEétaon Aadevoug,
KaAAtteyvikr Epunveia, AAAn / AAAeG
Avaépovtal pnta mpoodloplouéva
Kputripta aloAdynong kat eav Kot
nou  gival mpooBaoiua and ToUug
(POLTNTEG.
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us/Chemistry+of+the+Solid+Water+Interface%3A+Processes+at+the+Mineral+Water+and+Particle+W
ater+Interface+in+Natural+Systems-p-9780471576723

https://www.sciencedirect.com/science/article/pii/S1631071311000046

http://science.sciencemag.org/content/319/5870/1631.long

http://repositorio.uchile.cl/bitstream/handle/2250/133488/The-rapid-expansion-of-environmental-
mineralogy-in-unconventional-ways.pdf?sequence=1

https://www.ingentaconnect.com/content/asp/asl/2017/00000023/00000006/art00197;jsessionid=b
hb9cmabo709s.x-ic-live-02

https://pubs.acs.org/doi/10.1021/es020238i#

https://www.sciencedirect.com/science/article/abs/pii/S1387181103003524?via%3Dihub

https://www.sciencedirect.com/science/article/pii/S0169131718302709?via%3Dihub

https://www.sciencedirect.com/science/article/pii/S0304420315300426?via%3Dihub

https://www.sciencedirect.com/science/article/pii/S0168583X11004149?via%3Dihub

http://www.minsocam.org/msa/rim/rim64.html

https://www.researchgate.net/publication/298572446 Medical geology new relevance in the ear
th_sciences

https://hardylab.chem.umass.edu/wp-content/uploads/2017/08/HardyChemReviews1995.pdf

https://www.researchgate.net/publication/301359108 Microscopic_and Spectroscopic RAMAN LIB
S Characterization of Asbestos minerals in building materials of Athens Greece

https://pubs.geoscienceworld.org/msa/ammin/article-abstract/96/8-9/1414/45448/differences-in-fe-
redox-for-asbestiform-and?redirectedFrom=fulltext

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3041679/
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