17. Téli Asva’nytudoményi Iskola, 2022. januar 28-29. - 17th Winter School in Mineral Sciences, January 28-29, 2022

"Nanojelenségek globalis kovetkezményekkel" - "Nanoscale phenomena with global consequences"

Friday (Jan 28); times correspond to CET (GMT+1)

9:40 |10:00 |Signing in on Zoom (please see the link in the email sent on January 24)
10:00 |10:10 |Welcome and practical info (Mihaly Pésfai)
Minerals in the climate struggle - raw ) o ) o ) ) L ) )
. . The presentation offers an insight into the application of mineral resources in the mitigation of water, soil and air related
materials for environmental T . . ] . ) ) .
remediation contaminations. The focus is on current and future technologies, from a mineralogical view point, rather than on experiments.
10:10 [10:30 |Kristaly Ferenc (U Miskolc) . , Az el6adds betekintést nyujt a vizeket, talajokat és leveg6t érint6 kdrosito hatasok csokkentésében alkalmazott dsvanyi
Asvanyokkal a klimaharcban - i . e Al a1 oy s .y .
. . nyersanyagok felhasznaldsaba. A fékuszban attekint6 jelleggel az aktudlis és jovébeli technoldgiak allnak, asvanytani
nyersanyagok kornyezeti o o
o szempontbdl, mintsem egyes kisérletek.
remediacidhoz
A fogzomanc bioapatit nanokristalyok alkotta hierarchikus felépitésl mikroszerkezete nagyban befolyadsolja a zomanc mechanikai
és kémiai tulajdonséagait. A nanokristalyok orientdcidjanak eloszldsa a mikroszerkezet egyik fontos jellemz&je. A bioapatit
Az emberi fogzomancot felépité nanokristalyok atlagos orientacidjanak mikrométeres skalan torténé meghatarozasdhoz a Raman spektroszkdpia gyors és
Heged(is Maté (ELTE bioapatit nanokristalyok Raman egyszer(i mddot kinal. Az elGadas sszefoglalja az emberi fogzomanc strukturajat, a Raman spektroszkdpias mérések
10:30 |10:50 Budapest), Aradi Laszl6, spektroszkdpids orientdcid vizsgalata |kiértékelésének folyamatat, értelmezését, valamint az alkalmazasaban rejlé tovabbi lehetdségeket.
' ’ Kovacs Zsolt, Kovacsné Kis Orientation of bioapatite nanocrysals |The mechanical and chemical properties of tooth enamel are greatly affected by its microstructure, composed of hierarchically
Viktoria in human enamel, studied using Raman |organized bioapatite nanocrystals. Orientation distribution of the nanocrystals is an important feature of this microstructure.
spectroscopy Raman spectroscopy offers a rapid and simple way of identifying the average orientations of bioapatite nanocrystals on a
micrometer scale. We will review the structural features of enamel, the process and interpretation of Raman measurements, and
future opportunities in the use of the technique.
10:50 |11:10 |TBA
. . . . A kabai meteorit f6 agyagasvanya vasdus szaponit (HRTEM). Vizes hatdsra, diffizidval fayalitos kéreg képz6dott forsteriteken
Agyagasvanyok, vizes elvéltozasi N . B L Co T i . ) X L
. , . (EMPA, SEM-CL). A sz6vetre jellemzd a folidcid. Az aromas és alifas szénhidrogének, aminosavak, az éretlen atalakuldsi fok (Raman
termékek és szerves anyag a kabai L o o o . o L, .
. X L L, spektroszkdpia) és az dsvanytani bélyegek alapjan a meteorit a sziil§ égitest felszinkozeli 6vébdl szarmazik (T < 100 2C).
L , meteoritban (irodalmi attekintés). - . ) ] . ) ) o .
11:10 |11:30 |Viczidn Istvan (U Debrecen) ) ) The Kaba CV3 carbonaceous chondrite presents some interesting cases of mineral transformation. The main clay mineral is iron-rich
Clay minerals, hydrous alteration . o X S K i
. . saponite (HRTEM). Fayalitic rims occur on forsterite formed by diffusion upon hydrothermal action (EMPA, SEM-CL). Foliated
products and organic matter in Kaba ] . . . . . . . . .
. . . texture is typical. Aromatic and aliphatic hydrocarbons, amino acids, low maturity (Raman spectroscopy), and the mineralogical
meteorite (literature review). . ;
features suggest that the meteorite derives from a near-surface zone of the parent bodv (T <100 °C)
i o . Hogyan hat a diffrakcids képre a kristaly mérete, formaja, kémiai Osszetétele, szerkezeti hibdja? Ezek megvalaszolasa nanoméret(i
Nanorészecske épitése és diffrakcios , T, . . - C s o -
. . (véges periodicitasu, realis) anyagoknal sokszor nem evidens. A realis szerkezet meghatarozasahoz nagy segitséget nyujthat, ha
szimulacidja a DISCUS programban L . o . P
i ) . nem csak mérési, de szimulacids felvételeket készitlink.
11:30 |11:50 |Dallos Zsolt (JGU Mainz) Construction of a nanoparticle and

simulation of its diffraction in DISCUS
software

How does size, morphology, composition and structural defects affect a crystal’s diffraction pattern? Answering these questions for
nanosized materials (with finite periodicity) is not evident. In order to characterize the real structure of nanosized crystals
simulated diffraction patterns are useful in addition to measurements.

11:50

13:00

Lunch break




Onsite visual detection of heavy metal

Unprecedented amounts of heavy metal ions are being released into the aquatic environment due to increasing industrial sewage.
It poses a lethal threat to the health of humans and the ecosystem. | have synthesized a facile, water-soluble CdS QDs, stabilized

13:00 |13:20 [Imran Uddin (Aligarh U) . o ~ |using biocompatible starch. The luminescence property of the CdS QDs is massively quenched when they are in contact with heavy
contaminants using impregnated strip ] ) ) ) ) )
metal ions. A visual color changing probe, based on a paper-strip, has been fabricated to detect the presence of specific heavy
metals in field samples.
Lucian C. Staicu (U Warsaw), . . . . . .
) o ( . ) The paper presents the capacity of Shewanella sp. 023S to metabolize arsenic (As) and selenium (Se) oxyanions in the presence of
Paulina J. Wéjtowicz, . - N I . .
i . o . o cysteine (cys) yielding AsS and Se(0) biominerals. All biominerals were extracellular, amorphous, polydispersed, and negatively-
Zsombor Molnar, Encarnacion|From biominerals to bioremediation: . . . . . . . . .
13:20 |13:40 Ruiz-Agudo. José Luis R th £sh I 0235 charged. The same inoculum showed medium- to high-efficiency in the bioremediation of a real metal-laden industrial effluent [1].
uiz-Agudo, José Luis R. e case of Shewanella sp. . ) . )
Gall J bi B - P The anoxic incubation of the effluent with cys resulted in As (27%), Co (80%), Mo (78%), Se (88%), Sb (83%), and Zn (90%) removal
allego, Diego Baragafio, ) ) . .
Niego, Lieg g yields. [1] Staicu LC at al. (2021) Lett Appl Microbiol DOI:10.1111/lam.13578
Mihaly Posfai
The effects of smectite and dissolved | We present the results of our laboratory experiments designed to study the precipitation of ACC in Mg- and P-rich solutions. We
13:40 |14:00 Molnar Zsombor, Pdsfai Mg”*and PO,* ions on the show how different solutes and additives affect the lifetimes and transformations of poorly ordered calcium carbonate phases. Our
' ’ Mihdly (U Pannonia) crystallization of amorphous calcium results have implications for the heterogeneous nucleation of calcite in highly supersaturated solutions, and help us understand
carbonate (ACC) carbonate formation in natural waters during algal blooms.
. . : In this talk, | will present the findings from field and laboratory studies on the proposed apatite biomineralization. Furthermore, a
. The role of microbes in apatite . o o o .
14:00 |14:30 [Maria Dittrich (U Toronto) - : . possible application of our knowledge on phosphorus biomineralization for the global problem of phosphorus broken cycle will be
formation in the aquatic environment | . . ) . .
discussed. In particular, | will share some thoughts and examples on phosphorus trapping from agricultural soils.
Peter Kraal (Royal NL Inst Sea|Phosphate coprecipitation alters the Iron oxides (FeOx) control the mobility of nutrients and contaminants such as phosphate in aquatic systems. Conversely, interaction
14:30 |15:00 [Res), Case M. van Genuchten, |structure and environmental fate of with phosphate alters the structure and reactivity of FeOx. In a series of lab and field experiments, we explore the altered
Thilo Behrends iron oxides environmental fate of P-bearing FeOx and the implications for coupled Fe-P redox cycling.
Water-rock interactions are relevant to planetary habitability, influencing mineralogical diversity and the production of organic
. . . . molecules. We examine carbonates and silicates in the martian meteorite Allan Hills 84001 (ALH 84001), using colocated nanoscale
Organic synthesis associated with . . . . .
. o . analyses, to characterize the nature of water-rock reactions on early Mars. We find complex refractory organic material associated
15:00 |15:30 |[Andrew Steele (Carnegie Inst)serpentinization and carbonation on ) ) . . T . .
v M with mineral assemblages that formed by mineral carbonation and serpentinization reactions. The organic molecules are colocated
carly Mars with nanophase magnetite; both formed in situ during water-rock interactions on Mars, during the late Noachian period (3.9 to 4.1
billion years ago).
The study of ferrous meteorites informs our understanding of the solar system as well as of terrestrial metallurgy. In this
i | . Billion-year-old materials science presentation advanced electron microscopy, bulk measurements and simulation tools reveal the existence of a previously hidden
15:30 |16:00 |Kovdacs Andras (FZ Julich)

problems in a Fe-Ni meteorite

FeNi nanophase within the extremely slowly cooled metallic meteorite NWA 6259. This phase exist alongside Ni-poor and Ni-rich
precipitates within a matrix of tetrataenite, the uniaxial chemically ordered form of FeNi.

16:00

16:30

Coffee break




Gelencsér Andras (U

Az Uveghdzhatas arnyékaban —a
koromrészecskék szerepe a globalis
éghajlatvaltozasban

Az éghajlatvaltozast elGidézs tényezdk kozil a vilag és a politika az Gveghdzhatasu gazokra, elsGdlegesen a szén-dioxidra és a
metanra fékuszal. Ekézben lopakodd harmadikként szinte észrevétlen marad a korom, amelynek példajan keresztiil
megkérdGjelezhetetlendl bizonyithatd az emberi tevékenység globalis éghajlatmddosité hatasa. A koromrészecskék éghajlati (és
egészségkarositd) hatdsat az eurdpai szabalyozasi politika korabban mar ,benézte”, és most sem hasznaljuk ki maradéktalanul e
veszélyes levegBszennyez6 anyag kibocsatasanak csokkentésében rejl6 lehetGségeket.

16:30 116:50 Pannonia) In the shade of the greenhouse —the |Concerning the agents of climate change, both society and politics focus on greenhouse gases, primarily carbon dioxide and
role of soot particles in global climate |methane. However, a sneaky third component, soot remains largely under the radar, even though it provides an undisputable
change example for global climate modification by humanity. European legislature has earlier failed to deal with the climate and health
effects of soot particles, and even today we do not fully use the opportunities in reducing the emissions of this dangerous
particulate air pollutant.
A Tonga-térségben (Csendes-6cean) lévé Hunga vulkdn januar 15-én hatalmas robbandssal tort ki, amihez szok&ar kapcsolddott. A
kitorés sordn kialakult légkori nyomashullam eddig kétszer kerilte meg a Foldet és szamos mUszer, kozte a hazaiak és érzékelték.
A Hunga vulkan (Tonga-szigetek) A kitorési felhd tobb mint 20 km magasba jutott és elérte a sztratoszférat. Az elGadas legfrissebb ismereteinket foglalja 6ssze a
16:50 |17:10 Harangi Szabolcs (ELTE kitorése és kovetkezményei kitorésrdl részben Uj-zélandi kutatdknak frissen publikdlt tudomanyos eredményeit is felhasznalva.
Budapest) Eruption of the Hunga volcano (Tonga |The Hunga volcano in the Tonga area of the Pacific Ocean erupted with a giant explosion on January 15, triggering a tsunami. The
Islands) and its consequences atmospheric pressure wave of the eruption circled the Earth twice and was recorded by instruments all over the world, including
in Hungary. The explosion plume reached the stratosphere at an altitude of 20 km. The presentation reviews the available
scientific information about the eruption, using freshly published results by researchers in New Zealand.
2020. marcius 13-dn a koronavirus miatt elrendelték a digitalis oktatas bevezetését. A kilonféle oktatdsi intézményeket
varatlanul érintette a bejelentés és mindegyikik megprdbalt vélaszolni a felmerilé kérdésekre. Egyetemi éraaddként
megtapasztalhattam az intézményvezetdk, az oktatdk és a hallgatdk reakcidjat. Az el6adas soran bemutatom a felnGttképzési
Takacs Jozsef (V-Pearl A koronavirus hatésa az oktatasra intézmény[]n,kben me’gvalésitott mf’)dszereket az interaktiv el(iadéslok és g}lakorlatok tartdsa férdek.ében.lAz e.dc{igi 2”0’00’éra’
17:10 |17:30 |Budapest), Takécs David, The effect of coronavirus on adult online oktatdsunk utan elmondhato, hogy ezek hasznosak, helyenként hatékonyabbak a személyes jelenlétet igényld oraknal.

Takdacs Gabor

teaching

The government of Hungary ordered the closure of schools, and digital teaching started on March 13, 2020. Educational institutes
were unprepared for this change and each tried to adapt to the new situation in its own ways. As an adjunct faculty | had a chance
to observe the reactions of professors and students in higher education. On the other hand, in our adult teaching institute we
introduced new techniques for interactive lectures and practical sessions. After 2000 hours of online teaching we confidently state
that our new methods do work and in some aspects are more efficient than in-person teaching.

17:30

18:00

Chat (on demand)




Saturday (Jan 29)

8:30 [9:00 |[Signing in at https://us02web.zoom.us/j/86226664460? pwd=WEprbkowMVh3aU9ISDZCUDBnZW5vQT09
Climate change enhanced melting of the Greenland Ice Sheet increases global sea level. Pigmented algae that bloom on snow and
Liane G. Benning (GFZ How microbes and minerals melt the |ice surfaces exacerbate this melting. The algae blooms themselves are fueled by nutrients, which they derive from minerals that
9:00 [9:30 ) ) ) - ) . . .
Potsdam) Greenland Ice Sheet are either dust delivered of melted out of the ice. | will discuss how such molecular scale mineral — microbe interactions play such a
fundamental role in a landscape wide processes that shapes our planet.
A latin clathratus sz6 jelentése ,ketrecbe zart”, ahol a jégkristalyok altal formalt apré ketrecek ejtik csapdaba a vendég
molekuldkat. Kéztudott, hogy a permafroszt térségben, még ma is jelentés CH4 mennyiség fordul el6 metanhidrat formajaban.
| . o _ |Felmerdil a kérdés, hogy a jégkorszakban a tdgabb Karpat-medencei térség periglacialis ,jégvilagaban” vajon milyen
A klatratok jelent8sége a karsztosodas , . . L, . . . - - . .
i ) vendégmolekuldkat taldlnank a jégbe zarva? Ha CO2 és SO2 molekuldk is becsapddzédhattak a jégbe, akarcsak a metan, akkor a
Unger Zoltan (ELTE-SEK folyamataban . . , , s [ [ . o .
9:30 [9:50 s bathely), Dedk Gy Signifi ¢ dathrates in karst jég visszahlzodasa utan ezekkel a vizben oldddé molekuldk befolyasolhattdk (erésithették) a karsztos folyamatokat.
m r
zombathely), Deak Gyorgy lgniicance of clathrates in kars The Latin word “clathratus” means “locked in a cage”, and is used for describing guest molecules locked into tiny cages formed by a
rocesses
process lattice of water molecules. It is well known that in the permafrost regions huge quantities of CH4 occur as methane hydrate,
raising the question whether in the broader Carpathian region, which molecules were frozen in ice during glacials. If CO2 and SO2
could have been trapped in ice, these water-soluble gases could have affected (enhanced) karstic weathering processes.
Az ACC (amorf kalcium-karbonat) az ikaitnak (kalcium-karbonat-hexahidrat) - e aleoklimatolégiai szempontbdl fontos
(azar Anett (CSFK Budapest), karb '(t k k )I K el6f d( lésa kriogén llapotokh k)"t"ipzl" désomb y ik 'tlf' lakulasat megel6z6
Aradi LészI6 EI6d, Bortel Metastabil kalcium-karbonat ar orla nak —a p’re urzo.ra,.me'yne el6forduldsa kriogén allapotokhoz kotédik. 'o.a a.soTw "an c:;!ZI ai | |aa, u ,asa mege ozo"
. . . , . ., L ACC+ 6sszehasonlitom az ikaitbodl keletkezett ACC-vel. Bemutatom, hogy a laboratériumi korilmények fliggvényében az ACC-bdl
Gébor, Demény Attila, mddosulatok dtalakuldsdnak vizsgdlata| = L, o . e .
, . . el o ikait, illetve az ikaitbdl ACC is képz&dhet, amely stabilan megmaradhat 100 °C fol6tti h6mérsékleten is.
Kamards Katalin, Karlik kontrollalt korilmények kozott . ) o . .
9:50 |10:10], ..., . ) . Amorphous calcium carbonate (ACC) is a precursor of ikaite (calcium carbonate hexahydrate), a carbonate mineral that has
Maté, Molnar Zsombor, Transformations of metastable calcium | . . T ) . ' )
. . ) significance for paleoclimate reconstruction, since it forms under cryogenic conditions. We will show that, depending on parameters
Németh Gergely, Pekker carbonate modifications under ] ) ] . o . )
p N rge s . . - controlled in laboratory experiments, ACC can transform into ikaite; however, ikaite can also convert to ACC that will remain
Aron, Szabé Maté Zoltan, Trif|controlled conditions
e ) stable even at temperatures above 100 °C.
Laszlé, Németh Péter
Lange Thomas Pieter (ELTE The formation of amphibole, a hydrous (OH-) silicate, plays an important role in controlling the solid/fluid ratio of the lithospheric
Budapest), Berkesi Marta, X o o mantle that affects the solid lithosphere’s physical properties and fluid composition. In our study we present the nano-scale fluid-
, , e Nano-scale fluid-solid interaction in the L . ' . o . ) .
10:10 |10:30 |Palos Zsdfia, Posfai Mihdly, ) solid interaction leading to amphibole lamella formation in clinopyroxene from a natural amphibole-bearing mantle xenolith. By
, , Earth's lithosphere ) o . . .
Pekker Péter, Szabd Csaba, understanding the nano-scale fluid-clinopyroxene boundary in a closed system we can understand how amphibole can precipitate
Kovacs Istvan Janos and grow when a supercritical fluid is present even with low H20 content.
10:30 |11:00 |Coffee break
A csomadi horzsakovek Al-szegény, Mg456-50 ka éves csomadi horzsaké mintakban meg6rzott par 10 um-es, mafikus magmabdl szarmazé Mg-gazdag amfibol kristalyok f6-
gazdag amfiboljai — a magas és nyomelem vizsgalatdval lehetGség nyilik kovetkeztetni a forras régio jellegére. Az Uj eredmények Gsszhangba hozhatdk a teljes
Cserép Barbara (ELTE viztartalmua primer mafikus magma kézet adatokkal, és jelzés értékiek lehetnek a kitorések el6tt végbemend kristalykasa rejuvenacid okara és a kitorést indito
11:00 |11:20 Budapest), Harangi Szabolcs, |nyomjelzGi folyamatokra. A kutatas az Innovaciés és Technoldgiai Minisztérium UNKP-21-3 kédszamu Uj Nemzeti Kivéldsag Programjanak a

Erdmann Saskia, Kovacs
Zoltan, Lukacs Réka

Al-poor, Mg-rich amphiboles from
pumices in Csomad — tracers of a mafic
primer magma with high water
content

Nemzeti Kutatasi, Fejlesztési és Innovacids Alapbdl finanszirozott szakmai tamogatasdval készllt.

By studying the main and trace element compositions of tens of um-large, Mg-rich amphibole crystals preserved in 56-50 ka-old
pumices from Csomad, the source region of the magma can be characterized. Our new results are consistent with full rock
compositions, and could shed light on the processes that led to crystal mush rejuvenation and eruption.




11:20

11:40

Aradi Laszl6 EI6d (ELTE
Budapest), Sprénitz Tamas,
Guzmics Tibor, Berkesi Marta

Fluidumzéarvanyok 3D-s Raman
térképezése: Uj eszk6z a fluidumok
megértéséhez

3D Raman mapping of fluid inclusions: a
new tool for understanding fluids

A Raman spektroszkdpia széles korben elterjedt alkalmazasa a néhany mikrométeres fluidumzarvanyok vizsgalata altalaban
pontszerd, illetve 2D leképezésekkel. EI6adasunk sordn az Gjdonsagnak szamitd 3D Raman térképezés metodoldgiai hatterét
mutatjuk be, rémutatunk a mddszer soran felmeril problémakra, buktatokra, valamint az altalunk kindlt potencialis
megoldasokra. A zarvényokat kit6lt6 kilonboz6 fazisok Raman 3D altal meghatarozott ardnyat FIB-SEM mddszer segitségével
validaltuk a mikron-, esetenként szubmikrométeres mérettartomanyban.

A widespread application of Raman spectroscopy is the study of fluid inclusions using point analyses and 2D mapping. Here, we
introduce 3D Raman mapping, a technique that can be considered a novelty. We discuss the methodological background, the
problems and caveats and their possible solutions. Ratios of distinct phases determined using 3D Raman were validated using FIB-
SEM on the micrometer, and in some cases submicrometer scale.

11:40

12:00

Berkesi Marta (FI Budapest),
Aradi Laszl6 EISd, Spranitz
Tamas, Guzmics Tibor, Szabd
Csaba, Kovacs Istvan, José-
Alberto Padrén-Navarta,
Jean Dubessy

Fluidumzéarvanyok mikro- és
nanojelenségeinek vizsgalata a
geoldgiai folyamatok megértésének
tukrében

Micro- and nanoscale phenomena in
fluid inclusions, used for understanding
geological processes

A fluidumzarvanyok olyan reprezentativ, de jellemz&en kébmikrométeres térfogatban csapdazodott ill6-gazdag anyagok zart
rendszerei, amelyek a Fold sekélyebb és mélyebb régidiban is kiemelt szereppel birnak asvanyok kristalyosodasaban/oldédasaban.
El6addsomban kilonbozE esettanulmanyokon keresztil mutatom be, hogy kutatdsainkban milyen geoldgiai folyamatok jobb
megismerését szolgdlja a fluidumzarvanyokban mikrométeres, vagy akar nanométeres tartomanyban végbemend reakciok leirdsa,
megismerése.

Fluid inclusions are representative closed systems that trapped volatile-rich materials in typically um3-scale volumes. They have
special significance in both shallow and deep subsurface crystallization/dissolution of minerals. | will present case studies of
geological processes revealed by studies of micro- and nanoscale reactions associated with fluid inclusions.

12:00

12:20

Kovécs Istvan, Kévagé Akos,
Gelencsér Orsolya, Lange
Thomas, Berkesi Marta,
Szakacs Sanodor, Gal Agnes,
Szabd Csaba

Kelet-Eurdpa elsd integralt
geodinamikai dllomasa

First integrated geodynamic station in
Eastern Europe

A foldtudomany legujabb eredményei arra utalnak, hogy az elvékonyodott litoszféraval jellemezhetd teriiletek alatti lehdild,
részlegesen olvadt asztenoszféra megszilardulé olvadéktartalma is jelentds illo-, els6sorban CO2-forras lehet. A kristalyosodas
soran felszabadul6 rezidualis fluidumok felszin felé térténd aramldsat nagyban befolyasolja a kézetekben felhalmozddo fesziiltség.
Arra utald jelek is vannak, hogy a CO2-gazdag felszini kigdzosodasok és a foldrengések egylttes megfigyelése lehetéség a
rengéseket esetlegesen megel6z6 anomalidk azonositasara (Szakacs, 2021; Kovacs et al., 2021).

Recent earth science discoveries suggest that the solidifying melt content of partially molten and cooling asthenospheres below
areas characterized by thinned lithospheres can also be a significant source of volatiles, especially CO2. The percolation of residual
fluids released during crystallization to the surface is also greatly influenced by the stress accumulating in the rocks. There are
indications that the combined observation of CO2-rich surface degassings and earthquakes may provide an opportunity to identify
anomalies that may precede the earthquakes (Szakdcs, 2021; Kovacs et al., 2021).

12:20

12:40

Discussion, closing remarks




