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Scientific domain: Mineral surface science, Environmental Mineralogy-
Geochemistry, Nanogeoscience

Goal: Elucidation of chemical processes on mineral and rock surfaces,
related to dissolution, sorption, and crystal growth phenomena (e.g.
interaction with hazardous heavy metals and radionuclides)

Beams: p, d, 12C

Targets: Chemically-modified mineral crystals, rock specimens and
metals

Personnel: Senior scientists, 1 PhD student, 1 MSc student, 2 Diploma
students

Technigues: NRA, RBS, PIXE complementary supported by in-situ
AFM, XPS, Laser y-Raman, solid-state MAS NMR, u-IR, EPR,
XANES/EXAFS, etc.
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Chemically modified microporous/nanoporous aluminosilicate minerals (zeolites, etc.)
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Granitic layered silicate minerals and dissolved heavy metal ions (biotite etc.)
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Carbonate mineral surfaces (e.g calcite) and dissolved heavy metal ions (e.g. Pb?*)
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Sulphate mineral surfaces (e.g. gypsum) and dissolved heavy metal ions (e.g. Pb2*)
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Sulphate mineral surfaces (e.g. gypsum) and dissolved heavy metal ions (e.g. Pb2*)
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Sulphate mineral surfaces (e.g. gypsum) and dissolved heavy metal ions (e.g. Pb2*)

Pb (10 ppm) for 30 min Pb (10 ppm) for 3 days
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Carbonate rock surfaces (marbles, limestones) and dissolved heavy metal ions

e

Thasos island snow-white dolomitic marble (“Thasian Marble”)
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Carbonate rock surfaces (marbles, limestones) and dissolved heavy metal ions

S b o s B, | s, . ., i
Ay i L, Lissis, (L 0 |47 L5
30 o 0 et it B ey i

Thasian marble sculptures in
European and American collections:
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Thasos island snow-white dolomitic marble (“Thasian Marble”)
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Carbonate rock surfaces (marbles, limestones) and dissolved heavy metal ions
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Mineral surfaces and Acid Mine Drainage (AMD)
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Mineral surfaces and Acid Mine Drainage (AMD)

Investigation using
a combination of
In-situ AFM, XPS
and Accelerator-
based techniques

After Manceau et al. (2002)

MINERAL-WATER INTERFACE PROCESSES
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Mineral surfaces and Acid Mine Drainage (AMD)

Adsorption /
Absorption (ion-exchange)

Surface precipitation/
co-precipitation

HEU-type Zeolite (010)
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Mineral surfaces and Acid Mine Drainage (AMD)

Adsorption on dissolved surface
and inhibition effect
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co-precipitation

Anisotropic
Surface
dissolution

o CATION

@ ~von

Dr. A. Godelitsas, UOA/GR, 2" LIBRA Users Meeting, Nov. 9-10, 2009, INP/’"Demokritos”, Athens @




UOA, NTUA, NCSR “Demokritos”, CUM, AUTH
A. Godelitsas, M. Kokkoris, A. Lagoyannis, N. Stamatelos-Samios,
K. Kollias, J.-M. Astilleros, S. Harissopulos and P. Misaelides

Recent Progress in Application of "Demokritos” TANDEM Accelerator to Earth and Environmental Sciences

Metallic Pb patination in the atmosphere of Athens
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Metallic Pb patination in the atmosphere of Athens
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Metallic Pb patination in the atmosphere of Athens

192 British Corrosion Journal 1999 Vol. 34 Mo, 3

Nature of lead patination

L. BLACK A study of the factors influencing lead patination is reported. Raman spectroscopy has been

G. C. ALLEN used to determine the composition of patinas, while weight gain measurements and scanning
electron microscopy have followed their physical development. The mechanism of the pati-
nation process follows a route during which the imitially formed oxide film converts to a
hasic lead carbonate { hydrocerussite, 2PhCO,. Ph{ OH), ), which, under the influence of
sulphur dioxide, wltimately forms lead sulphate, via intermediate tetrabasic lead sulphare
and lead sulphite phases. Levels of atmospheric pollution were observed 1o play an important
role in the rate of formation of the stable end product.
At the time the work was carried out, the authors were at the Interface Analysis Centre,
University of Bristol, Oldbury House, 121 8t Michael’s Hill, Bristol BS2 8BS, UK.
Dr Black is now with the Commission of the European Communities, Joint Research Centre,
Institute for Transuramium Elements, Postfach 2340, D-76125 Karlsruhe, Germany.
Manuscript received 4 November 1998; accepted 4 February 1999,

W2 999 foM Communications Lid.
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Metallic Pb patination in the atmosphere of Athens

Metallic Pb patination - University area, PAN samples (1 week — 6 months)

.’ .
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Metallic Pb patination in the atmosphere of Athens

Metallic Pb patination in the atmosphere of Athens
(up to 6 months exposure) — Laser Raman Specitra
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Metallic Pb patination in the atmosphere of Athens
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Metallic Pb patination in the atmosphere of Athens
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