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Poszterek a BKL-ben – Az MFK Kar 
és a TEKH Szakkollégium 2024-es terméséből

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

 

A poszterek tiszavirág életűek, amelyeket egy-egy konferencián, vándorgyűlésen mutatnak be, 
majd 1-2 napos élet után a mindennapok témáiba merülve a legtöbbször elfelejtődnek, ugyan-
akkor viszonylag kevés érik közülük tovább folyóiratcikké, könyvfejezetté. Viszont pillanatképet 
adnak az adott műhelymunka mindennapjairól.
  A Bányászati és Kohászati Lapok és a TEKH Szakkollégium az év során közösen tár a nagyobb 
nyilvánosság elé a műszaki föld- és környezettudományt különböző (BSc, MSc, PhD) szinten ta-
nuló hazai és külföldi diákok korábban konferenciákon, vándorgyűléseken szereplő olyan posz-
tereit, amelyek témája fokozottan érdekelhetik az olvasókat.
  A mostani és következő BKL-számokban egy-egy posztert mutatunk be. Ez oly módon történik, 
hogy a szerzőkre és műhelyeikre vonatkozó információk után a poszteren szereplő témát részlete-
zik röviden a szerzők, hozzáfűzve néhány, az életből vett példát, hasonlatot, amelyek esetleg nem 
bírnák el a szigorúbb tudományos kritikát.
  Az ismertető után következik a poszter – a hivatkozással elérhető elektronikus verzióban teljes 
méretben –, amelyet az olvasó letölthet, böngészhet, s megfelelően hivatkozva idézhet is.
  Reméljük, hogy a kísérlet mindenki hasznára lesz: növeli a szerzők ismertségét, a karok lát-
hatóságát, illetve az olvasók szakmai tudásának 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 Bányászati és Kohászati 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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A rudabányai ércek magas Ag-értékei régóta ismertek 
voltak, az aranytartalomra csak néhány szórványos 
elemzési adat és ásványtani leírás utalt. Az 1999-ben 
közzétett Carlin aranyra összpontosított országos geo-
kémiai mintavételi program Rudabánya kiemelt pont-
enciálját jelezte. Ennek tisztázására az itt bemutatott 
vizsgálatban két, az egykori vasérces külfejtések észa-
ki és déli folytatásában vett  B-szinű talajgeokémiai 
mintasorozatot és a mélyfúrások geokémiai adatait 
 értékeltük statisztikai eszközökkel. A két sorozat kü-
lönböző területeken, kissé eltérő feltárási és ICP elem-
zési technológiával  készült.

Az eredményeket  röviden összegezve:
�� A két talajgeokémiai mintaterület középértékei 
az Au és Ag elemekre eltérőek, bár a több-
elemes korrelációs kapcsolatok mindkettőben 
hasonlóak mind az arany, mind az ezüst meg-
oszlása esetében.
�� Az arany nem mutat korrelációt egyetlen 
egyéb vizsgált elemmel sem a talajmintákban. 

A Ba, Mn, Fe, Mo és Hg elemekkel gyenge 
korrelá ciót mutat a fúrásmintákban.
�� Az ezüst mindegyik adatkészletben erős kor-
relációt mutat a Pb, Hg, Sb, Cd elemekkel 
mindenütt, ezenfelül az As, Zn, Cu, Na és W 
együttessel az 1. sz., Ba, In és S együttessel a 
2. területen.
�� A fúrási mintákban az elemzések maximum-
értékei  nagyságrenddel magasabb, mint a 
talaj értékeké.
�� A magas aranyértékek a mélyfúrási anyagban 
a korábban nemesfémre nem elemzett krémpát 
kőzetváltozatokban, a Bódvaszilasi Homokkő 
Formáció és a Szini Márga Formáció határán 
jelentkeztek.
�� Ez további, eddig ismeretlen új kutatási lehe-
tőségeket körvonalaz a Rudabánya környeze-
tében eddig már megismert sziderit, barit, réz, 
ólom, cink, ezüst ércesedések mellett.

Rudabánya talajgeokémiai elemzéseinek statisztikai 
elemzése az Au–Ag eloszlások és elemkapcsolatok 
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Introduction
Rudabánya is classified as a significant complex ore occurrence in Hungary
because of its history of exploration and mining activities, particularly in
base metals like copper and lead that were discovered many years ago after
exploring and exploiting the iron ore. The area also contains silver and gold
anomalies within the ore zone, although previous studies have primarily
focused on the iron ore and base metals, with only a few mentions about the
occurrence of gold or silver (Földessy et al., 2014). There have been many
sampling programs over the past 40 years that have produced data with
varying levels of sampling, assaying, detection, and precision parameters,
indicating that some drill intersections have identified gold in the oxidation
zone and footwall sandstones. The initial assumptions of these recent
explorations explained presence of the gold in the area as an associated
element to silver due to their direct relationship and the possibility of Au-
Ag solid solutions, and they explored the gold by using the knowledge from
the silver enrichments. After the initial sampling series, this approach
proved unsuccessful.

Aim of the study & Study area 
Throughout the geochemical prospecting of precious metals, it is
advantageous to group the elements, particularly gold and silver, since they
are closely related and tend to form solid solutions. This study aims to
investigate the probable linkage between gold and silver and their spatial
distribution in the B-level soil of Rudabánya by using a multivariate
statistical analysis as an initial step in the studying gold and silver in the
study are. The study area is situated in Rudabánya town, Borsod-Abauj-
Zemplén county, Hungary, within the Darnó tectonic zone, and it is
approximately 45 km northeast of Miskolc city (Fig. 1).
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Methodology
In the current study, surface B-level soil samples were collected in two
zones along NE–SW direction producing two geochemical datasets. Within
each sampling zone, two grids were created, one aligned NE-SW and the
other NW-SE (Fig. 2). The first geochemical dataset (Nr1) includes 448 soil
samples. The assay was carried out for 36 elements by Au-ICP21 analysis
for gold and ME-ICP analysis for other elements. The second geochemical
dataset (Nr2) includes 70 soil samples. The assay was carried out for
52 elements by ME-MS Analysis.

Principal component analysis (PCA) is an appropriate method for
discovering clusters of correlated features where it is a highly effective
approach to be considered in preliminary evaluations where fewer variables
are acquired, there is less information loss, and visualization becomes
significantly more meaningful (Sarparandeh and Hezarkhani, 2018).
PCA was implemented on 15 and 12 selected elements from both
geochemical datasets respectively, in order to obtain a multi-element
geochemical signature of the gold and silver (Table 1 & 2).

Results
In the first soil sampling area, the first four PCs (PC1,
PC2, PC3, and PC4) comprise the most variance of the
selected elements, where Au shows uncorrelation in all
PC plots while Ag shows a strong correlation with Sb,
Pb, Hg, As, Zn, and Cd (Fig. 3). Moreover, The spatial
distribution of Au and Ag through the IDW-based maps
of these PCs is different (Fig. 4). In the second soil
sampling area, the first three PCs (PC1, PC2, and PC3)
comprise the most variance of the selected elements,
where Au shows uncorrelation in all PC plots, while Ag
shows a strong correlation with Ba and S and the spatial
distribution of the target elements through the sampling
zone is differently located as well (Fig. 5 & 6).
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Figure 2: The sampled areas 
overlying the geological map 
of the area. 1) Triassic 
carbonates, 2) Pannonian-
Pleistocene sediments, 3) 
Devonian shale/Miocene 
conglomerate. 
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Eigenvectors PC1 PC2 PC3 PC4

Au (ppm) 0.07 0.22 0.58 0.76
Ag (ppm) 0.32 -0.09 -0.10 0.10
Sb (ppm) 0.33 -0.11 -0.04 0.07
Pb (ppm) 0.32 -0.13 0.03 0.03
Hg (ppm) 0.31 -0.26 0.05 -0.02
Cd (ppm) 0.29 -0.28 0.19 -0.07
As (ppm) 0.30 0.18 -0.16 0.00
Zn (ppm) 0.28 -0.09 0.17 -0.20
W (ppm) 0.23 -0.43 0.08 0.01
Na (%) 0.23 -0.04 -0.43 0.37

Cu (ppm) 0.23 0.35 -0.24 0.15
Ba (ppm) 0.21 0.25 -0.33 -0.01

Fe (%) 0.21 0.42 0.06 -0.17
Mn (ppm) 0.20 0.40 0.17 -0.27
Mo (ppm) 0.21 0.14 0.41 -0.31

Eigenvalues 8.41 1.94 1.07 0.85
Percentage (%) 56.05 12.96 7.10 5.64

Table 1: Loading 
values of each 
element in each 
component 
(Eigenvectors) 
and eigenvalues 
of each 
component. Au 
has high loading 
in PC3, and PC4 
but Ag has high 
loading in PC1 
and moderate 
loading in PC4.

Eigenvectors PC1 PC2 PC3

Au (ppm) 0.05 -0.57 0.72
Ag (ppm) 0.32 0.22 -0.08
Ba (ppm) 0.33 0.21 -0.02
Pb (ppm) 0.28 0.31 0.22
In (ppm) 0.34 -0.11 -0.15
Sb (ppm) 0.32 -0.22 -0.19

S (%) 0.30 0.16 0.02
Hg (ppm) 0.27 -0.28 -0.32
Cd (ppm) 0.32 -0.03 0.19
Cu (ppm) 0.30 -0.19 0.12
Zn (ppm) 0.31 -0.29 -0.18
W (ppm) 0.21 0.44 0.42

Eigenvalues 7.11 1.27 0.94
Percentage (%) 59.25 10.60 7.81

Table 2: Loading 
values of each 
element in each 
component 
(Eigenvectors) 
and eigenvalues 
of each 
component. Au 
has high loading 
in PC3, but Ag 
has high loading 
in PC1 and 
moderate loading 
in PC2.0

Figure 3: (a-d) Loading plots of PC1-PC2, PC1-PC3, PC1-PC4,
and PC3-PC4 respectively. Green circles represent the highly
correlated elements and orange circles represent the unique
uncorrelated gold.

Conclusion and future work
The utilized statistical technique (PCA) uncovers the relationship between gold and
silver where reveals that there is no association between gold and silver in either
sampling zones, indicating that they might come from different sources of
enrichment. Furthermore, by using the gridding maps of some selected principal
components (PCs) through a modified Inverse Distance Weighting (IDW) algorithm
show a different spatial distribution of the target elements in the B-level soil of
Rudabánya .

The proposed method gives a better understanding of the Au-Ag relationship, the
complex geochemical signatures of mineral deposits, and an initial glance into the
nature of their existence in Rudabánya.

Figure 4: (a-d) IDW-based maps of first four principal components (PCs) show the different spatial
distribution of gold and sliver, and its pathfinder elements.
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Figure 6: (a-c) IDW-based maps of first three principal components (PCs) show the different spatial distribution of gold and sliver, and its pathfinder elements.

Figure 5: (a-c) Loading plots of PC1-PC2, PC1-PC3, and PC2-PC3 respectively. Green circles represent the highly correlated elements and orange circles represent the unique uncorrelated
gold.
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