Poszterek a BKL-ben — Az MFK Kar
és a TEKH Szakkollégium 2024-es termesébol

Posters in BKL — From the 2024 crop of the MFK Faculty
and the TEKH College

A poszterek tiszavirag életiiek, amelyeket egy-egy konferencian, vandorgyiilésen mutatnak be,
majd 1-2 napos élet utan a mindennapok témdiba meriilve a legtobbszor elfelejtédnek, ugyan-
akkor viszonylag kevés érik koziiliik tovabb folyoiratcikke, konyvfejezetté. Viszont pillanatképet
adnak az adott mithelymunka mindennapjairol.

A Bényaszati és Kohészati Lapok és a TEKH Szakkollégium az év soran kézosen tar a nagyobb
nyilvanossag elé a miiszaki fold- és kornyezettudomanyt kiilonbézo (BSc, MSc, PhD) szinten ta-
nulo hazai és kiilfoldi diakok korabban konferencidakon, vandorgyiiléseken szereplo olyan posz-
tereit, amelyek témaja fokozottan érdekelhetik az olvasdkat.

A mostani és kovetkezé BKL-szamokban egy-egy posztert mutatunk be. Ez oly modon térténik,
hogy a szerzékre és mithelyeikre vonatkozo informdciok utan a poszteren szerepld témat részlete-
zik roviden a szerzok, hozzafiizve néhany, az életbol vett példat, hasonlatot, amelyek esetleg nem
birndk el a szigorubb tudomanyos kritikat.

Az ismerteto utan kévetkezik a poszter — a hivatkozdssal elérhetd elektronikus verzioban teljes
méretben —, amelyet az olvaso letélthet, bongészhet, s megfeleléen hivatkozva idézhet is.

Reméljiik, hogy a kisérlet mindenki haszndra lesz: noveli a szerzok ismertségét, a karok lat-
hatésagat, illetve az olvasok szakmai tudasanak naprakészségét.

The poster is a short-lived pubication. It appears at conferences and symposiums, and after a
brief lifespan of one or two days, it often fades into everyday obscurity and is largely forgotten.
Only a few of them become later as journal article or book chapter. However, they provide a
snapshot of the daily work within research groups.

Throughout the year, the Banyaszati és Kohdszati Lapok (Mining and Metallurgical Journal)
and the TEKH Student College jointly provide greater visibility to posters presented by both
Hungarian and international students studying technical earth and environmental sciences at
various levels (BSc, MSc, PhD). These posters cover topics that may be of particular interest to
many readers.

In this and upcoming issues of BKL, we will introduce selected posters. This will be done
by first providing information about the authors and their research groups, followed by a brief
summary of the topic presented in the poster. The authors will also include a few relatable,
real-life examples or analogies—ones that might not necessarily withstand strict scientific scru-
tiny but help illustrate the subject matter in a more engaging way.

After the introduction, the full poster will follow (in the electronic version, it will be avai-
lable in full resolution via a reference link), allowing readers to download, browse, and cite it
properly.

We hope that this initiative benefits everyone involved by increasing the visibility of the aut-
hors and their faculties while also keeping readers informed and up to date in their respective

fields.
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Nagy térerosségu (HFSE) kémiai elemek dusulasa
a Bukkben — geokémia ¢és asvanyos osszetétel

BALASSA CSILLA ®, KRISTALY FERENC ©®, NEMETH NORBERT

Miskolci Egyetem, Miiszaki Fold- és Kornyezettudomanyi Kar,
Nyersanyagkutaté Foldtudomanyi Intézet

A poszter a PDAC-SEG Student Minerals Colloquium, online (Toronto, Kanada), versenyén
(2022. junius 28-29). PhD-kategoria megosztott 2. helyezést nyert.

Asszerzok: Balassa Csilla, MSc, foldtudomanyi mérnok az Intézet PhD-hallgatoja, és témaveze-
toje dr. Németh Norbert egyetemi docens, illetve dr. Kristaly Ferenc tudomanyos fémunkatars.

A kutatocsoport tobb éve foglalkozik a Biikkben je-
lentkez6 ritkafoldfém-anomaliakkal. Az itt kdzreadott
poszteren a HFSE-elemek dusuldasdnak vizsgalati
eredményeit mutatjak be.

A HFSE-elemek a foldkéregben szerepld litofil
elemek koziil azok, amelyek kis ionrddiusz — nagy ka-
tiontoltés-erdsség kovetkeztében az anionokhoz nagy
kotéserével kapesolddnak (tobbek kozott Nb, Ta, Zr,
Th, RFF).

A poszteren egy rovid foldrajzi-foldtani jellemzést
olvashatunk a vizsgalt két el6fordulasrél: az egyik az
EK-Biikkben (Lillafiiredi, Vessz6s-volgy) a masik a
DK-Biikkben (Koris volgy, Kozép-szék-lapa) talal-
hato. A dusulasok tridsz kort sziliciklasztos iiledékes
kézetekben (Hegyestet6i és Felsotarkanyi Formaciok)
és szintén tridsz kort metavulkanitokban (feltehetéen
Szinvai Metabazalt) vannak jelen.

Az ICP-MS médszerrel meghatarozott nyomelem-
geokémiai Osszetétel a Nb, Ta, Zr, Th, RFF anomalis
dusulasat mutatja, melyhez a kalium-tartalom jelentds
megemelkedése kapcsolodik. Apré méretiik (legfel-
jebb ~10 pm) és viszonylag alacsony koncentracidjuk
miatt sem az optikai mikroszkopia, sem az XRD nem

alkalmas a ritkaelemeket hordoz6 fazisok kimutata-
sara, egyediil az elektronmikroszkopos vizsgalatok-
képesek erre. Az eredmények alapjan a HFSE-asva-
nyok a kovetkezoek: RFF-foszfatok (monacit-(Ce)),
RFF-karbonatok (parisit-(Ce), bastnisit-(Ce)), Nb-Ti-
oxidok (eszkinit-(Ce) és -(Y)), Nb-tartalmu Ti-oxid,
cirkon. A nagy K-tartalmat a fengit nevii csillam és
K-foldpatok hordozzak. Altaliban a megndvekedett
HFSE-koncentracié egyiitt jar ezen asvanyok maga-
sabb részaranyaval.

A hasonl6 asvanyos 0sszetétel és elemcsoport is-
mert példak alapjan alkali intrGizidkhoz kapcsolodik.
Ilyeneket a Biikkben nem ismeriink, de valoszinisit-
hetd, hogy az atalakulasi asvanyegyiittes megjelenése
itt is egy eltemetett alkali magmas hat6é miatt johetett
létre. Elképzelhetd, hogy a késébbi tektonikai moz-
gasok hatasara ez a magmas test elszakadt a dsulast
hordoz6 kdzettestektol.

%k sk sk
A poszter életnagysagban letoltheté az alabbi

képére duplan kattintva.
Tovabbi informadcio: csilla.balassa@uni-miskolc.hu
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HFSE enrichment in the Biikk Mts., NE-Hungary — Geochemistry and mineral composition
MECR Csilla Balassa’', Ferenc Kristaly, Norbert Németh
T

University of Miskolc, Institute of Mineralogy and Geology, Hungary

1735

Introduction
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2022 MINERAL EXPLORATION =+ YNE 13-15 IN PERSON

sotnanniversay & MINING CONVENTION JUNE 28-29 oNLINE

In the Bukk Mts, NE-Hungary a formerly

unknown rare earth elements (REE) — Nb —
Zr — Th - Ta enrichment was found *csilla.balassa@uni-miskolc.hu
recently. The elements enriched belong

Applied methods

to the group of high field strength Geology of the locations

elements (HFSE), which are usually stable The alteration associated with HFSE enrichment is unvisible with naked eye. To localise the enriched rock .
. : . . . . The age of the outcropping rocks of the Blikk Mts. extends from Late
during the processes of metamorphism bodies spectral gamma measurement was used, as This also enriched together with other HFSE elements.

and weathering, and their enrichment is The collected samples were analysed by the following methods:

connected to carbonatites and alkaline e ICP-AES, ICP-MS, XRF: chemistry

magmatism. In the Bikk Mts. there is no  XRD: mineral composition

Carboniferous to Jurassic.
The Middle-Upper Triassic succession is characterized by metavolcanics and
deformed sedimentary layers, affected by a Cretaceous dynamothermal

: : : : : . hi | regional met hism.
known magmatic source, but based on « scanning electron microscopy (SEM) (BSE images, X-ray element maps, EDX): mineral composition, ahchizohalregiohalmetamorphism

: . .. o : Based on the different deformation styles three main tectofacies groups can
our results, the enrichment has a chemical composition of the individual minerals Y Iroup

: - : be specified: the North Eastern, Central, and South Eastern Units; among them
metasomatic origin. It is proven by the

. : . . the Central Unit is th t def d. Th it divided f h oth
textural position of the alteration From the above methods the EDX analyses only were capable to detect the HFSE-bearing minerals, due to € Lentral Uhit 1> the Most detorme € Units are divided trom each other

. : L. : . . . e : : : with fault zones which contain the HFSE-mineralized rock bodies. Mineralized
minerals: disseminations, small veinlets, their low quantity, but the exact chemical quantification remained uncertain, because of to the small grain

. . bodies occur in two groups: at the boundary of the North Eastern and Central
nests and pseudomorphs are charac- size (maximum a few tens of pms).

Units in Lillafired, NE Bukk Mts, and at the boundary of the Central and South
Eastern Units in the SE Blikk Mts. At the NE occurrence siliciclastic sediments

teristic.

host the enrichments, while at the SE location both siliciclastic sediments and
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HREE/MREE is increasing with the negative Eu-anomaly. As the Eu-
anomaly is more accentuated in more mineralised rocks, higher degree
of enrichments also means higher HREE/MREE fractionation.

-
o
o

content. Most of the samples originated from enriched rock bodies, but there are samples from non-enriched layers with similar genesis and others
from wall rock carbonates. Metasediments of NE unit consist of mica, quartz, Fe-oxides in various proportions, with only minor feldspar content.
Carbonate wall rocks have significant dolomite content, while slightly enriched marly layers do not contain dolomite.

Distance along the section [m]

Fig. 6.: Diagram showing the relationship of mineral composition and enrichment rate; furthermore, the different behaviour of the Metavolcanics from SE unit consist of albite and potassic feldspars, quartz, dioctahedral micas and in case of peperitic volcanics, calcite. Other
HFSE minerals on the example of Kéris valley occurrence (see Fig. 4). Higher calcite - lower mica content is always coupled with lower components detectable by XRD are chlorite, Fe- and Ti-oxide minerals, biotite.

rate of mineralisation. These samples also have higher albite/total feldspar ratio, than more mineralised ones. Samples without micas
do not contain outstanding HFSE-concentration, although the significant depletion of Eu, Ti and Th, as well as the low rate of potassic
L =Ty Dy Ho E Tm Yo  Lu feldspars suggest, that they are also affected by the mineralisation.
Other important note, that the enrichment/depletion of the different elements relative to each other is various. Compared to the other
trace elements Nb, Ta, Y and U show a small enrichment also in wall rock limestones. This suggest that the behaviour of the different
elements during the alteration process was not the same.

10

Metasedimentary layers from this unit have various composition, and their origin is often questionable (i.e. they might be volcaniclastics). They
consist of quartz, dioctahedral micas, feldspars (albite and potassic feldspars) and calcite in varying proportions.

Fig. 5.: Chondrite-normalised REE-pattern of the studied samples. The
negative Eu-anomaly is generally characteristic. Green line represents wall
rock limestone.

Conclusions

HFSE-minerals

, , , , In the Bukk Mts, NE-Hungary a formerly unknown HFSE-mineralisation was found. The
The enriched HFSE-elements are hosted in various minerals, such as

enrichment was caused by hydrothermal solutions penetrated along the fault zones,

REE-phosphates (monazite-(Ce), rarely xenotime), zircon, Nb- leading to mineral and geochemical changes. The solution must be alkaline in pH, as

bearing Ti-oxides, apatite, rarely REE-carbonates and oxides. All of . . . . .
J P Y the wall rock limestones does not shows any sign of the alteration. Reaction with the

them are micrometric in size and only observable with electron- e : : . . :
Y siliciclastic and metavolcanics layers caused changes in the p-T conditions, causing the
instability of the dissolved HFSE-complexes. The higher the phyllosilicate and feldspar

content of a rock body is, the higher is the enrichment rate, which means that the

microprobe analyses. These minerals often form nests and

pseudomorphs, or occur in veinlets. More detailed features can be
found below the BSE images and element maps. Sample ID-s are the
sameasinFig.3., 7., 6and 8. N/S correspond to the SE or NE location.

Fig. 9.: Aeschynites occur only in Lillafiired, in some

metasiliciclastic beds. Where it occurs, it is the main crystal in phengitic matrix. A slight
carrier of Nb. It could be either Ce or Y dominant, zonation is observable. The prismatic

and often occurs together with other HFSE minerals. shape of the aeschynite refers to a
In this figure aeschynite subsitutes a former grain twinned rutile precursor.
associated with Nb-bearing Ti-oxides and zircon.

dissolved HFSE-complexes became unstable during reaction with silicate material,
while remain stable in the carbonate rocks. Potassium is enriched generally, leading to
potassic feldspar and mica generation from albite and chlorite. The paragenesis is not
uniform. Although potassic feldspar generation are characteristic in feldspar-rich
metavolcanics, in mica-rich sedimentary rocks feldspars remain albite, and only the
phyllosilicates are affected by the potassic metasomatism.

Not only element enrichments, but also element losses occurred during the process,

e v 2 Phg C . C : : :
erati R, LS which is most significant in the case of Eu, P and Ti. The last two are reflected in the
, -' / *' 0 Sk : : e general breakdown of apatites and Ti-oxides, although both phases can regenerate
BSE Mag: 750x BSE Mag: 500x NS 2 ’ M; : 500x 4 2 : BSE ' Mag: 500x - . ] ] . .. . . . . .
V20K WD 110807 mm 140y — A/:20 D! 063+ 50,m — 20 WD 195261 — 50m — 20K 0:1.545 during the mineralisation process. Nb is incorporated partly into relict Ti-oxides grains
Fig. 11.: In metavolcanics HFSE minerals are Fig. 12.: Monazites on the edge of Fe-oxides Fig. 13.: The monazite and zircon are regularly Fig. 14.: Relict, porous Ti-oxides also could . . . . . .
associated with phengitic micas or potassic (probably pseudomorphs after pyrite) from wall present as disseminated, micrometric grains. incorporate Nb into their structure. The Nb-content and Pa rtly It forms new Nb-beari ng Ti-oxides with braided a ppearance, furthermore P-
feldspars. The monazite-bearing mica domain rock limestone, NE-Biikk. Although limestones do Monazite nets are also typical (not in the figure) of the grain is variable, and the inner, intact part tent f . t t + + . b + + th f t f . +
showen on the figure can be followed over hundreds  not show significant enrichment, monazite in them also contains W. The crystal is surrounded by zicon- content o pre—ex IS Ing d pa ITES coNtributes to €Tormation ormonaZite.
of micrometres. (s not rare. On the bottom of the picture a kind of bearing mica nets.
Zr-Th-bearing mixture (s observable in Fe-oxide, Although such kind of mineralisation is usually connected to carbonatite and alkaline

which is probably also generated during the
mineralisation process.

magmatic bodies, in the Blkk Mts. the source is not known. It is possible that

somewhere in the depth a burried, highly HFSE-enriched magmatic body is present,
from where the solutions were originated, and traveled kms until reaching the studied
rock bodies and causing the enrichment. This body could be in a tectonically
disconnected position.

If the magmatic body does not exist, the HFSE mineralisation in the Bukk is a completely
unparalleled phenomenon compared to the known occurences of the world.

BSE Mag: 350x

Fig. 15.: Relict Nb-bearing Ti-oxide minerals are  Fig. 16.: Braided appearance of Ti-oxides associated Fig. 17.: REE—carbs D nch Fig. 18.: The appearance of REE-carbonates
often associated zircon, along microfractures. The with phengite is typical. Ti-oxides are Nb-and Zr- occur only in a distinct siliciclastic layer of the SE associated with Nb-bearing Ti-oxides is A@k%@ Wﬁ @@Zg ement
matrix is quartz and potassic feldspar. bearing. This type of Ti-oxides most probably occurence, but here it is the main REE-carrier. The characteristic.
precipitated during the mineralisation process from matrix of the rock body composed of quartz and The research was carried out at the University of Miskolc both as part of the ,More efficient exploitation and use of subsurface resources” projectimplemented in the framework
the Ti-content of an earlier dissolved grain. phengite, with minor calcite and albite (no potassic of the Thematic Excellence Program funded by the Ministry of Innovation and of Hungary (Grant Contract reg. nr.: NKFIH-846-8/2019) and the project titled as Developments
feldspar was detected). In this figure the REE- aimed at increasing social benefits deriving from more efficient exploitation and utilization of domestic subsurface natural resources” supported by the Ministry of Innovation
carbonates forms pseudomorphs together with clay and Technology of Hungary from the National Research, Development and Innovation Fund in line with the Grant Contract issued by the National Research, Development and
e Innovation Office (Grant Contract reg. nr.: TKP-17-1/PALY-2020).
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