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Technological research of Adalbert Erdelyi’s still life
of the post-Budapest period

Abstract. The study’s relevance lies in obtaining valuable information about Adalbert Erdelyi’s painting,
which enhances the understanding of his artwork, supports efforts at accurate attribution, and enriches the
study of art history. The purpose of this study was to characterise artist’s painting materials and technique of the
post-Budapest period and introduce obtained results into scientific circulation. The research methodology was
based on an integrated general scientific approach that combines theoretical and empirical methods, including
art-critic and comparative analyses as well as optical and physicochemical methods. X-ray fluorescence analysis
and Fourier-transform infrared spectroscopy were used to determine the artist’s pigment palette. Until now, only
a few works of Adalbert Erdelyi’s early creative stage have been known and introduced into scientific circulation.
A comprehensive study of Adalbert Erdelyi’s still life was carried out. The stylistic and technological features of
the painting that were inherent in the post-Budapest period were established. It has been shown that cardboard
made from a mixture of rag fibers and wood pulp was used as the painting support. The type of cardboard gluing
and fillers were determined. The still life was painted wet-on-wet on the unprimed support without applying
underdrawings. The analysis of the organic binder has shown that the painting was executed in the oil painting
technique. Pure lead white was identified in white paints. Lead white with an admixture of zinc white, a mixture
of lead white and zinc white, chrome yellow (lead chromate), vermillion, alizarin crimson, ocher, Emerald green
(copper acetoarsenite), and Prussian blue were found in the paint layer. The identified pigments and a comparative
analysis of oil polymerisation in lead white paint allowed us to confirm that the painting was created in 1918. It is
shown that the artistic and style characteristics of the painting correspond to Adalbert Erdelyi’s post-Budapest
period. Thus, “Still Life with Glasses on a Tray” can be considered the first known image of glasses with water in the
artist’s creative heritage. The results of carried out research are an important informative source in the analysis of
the artist’s early works and can be useful for art historians and curators of museum collections
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Technological research of Adalbert Erdelyi’s still life...

Introduction

Comprehensive studies that include analysis by optical
and physicochemical methods for establishing the tech-
nological features of the painting support, ground, and
paint layer as well as the pigment palette of Adalbert Er-
delyi’s artworks of the post-Budapest period have not
been carried out yet. This research represents the first
scientific milestone in studying Adalbert Erdelyi’s art-
work materials which makes the presented work relevant.

Adalbert Erdelyi (1891-1955) is an outstanding
Ukrainian artist and founder of the Transcarpathian
School of Painting, who played a significant role in the
professional formation of a whole generation of Ukrain-
ian masters. His unique style was developed in several
stages that are inextricably linked to the leading Euro-
pean art schools of Hungary, Germany, and France. Each
of the stages is characterised by certain artistic and style
characteristics that are inherent in the artist’s work and
are highlighted in scientific publications.

Since the beginning of the 21% century, scholars
have paid considerable attention to the life and creative
work of Adalbert Erdelyi as the founder and most prom-
inent representative of the Transcarpathian School of
Painting. There is a significant number of scientific pub-
lications devoted to the reconstruction of the artist’s life
and creative path, the evolution of his individual painting
style, and the artistic and style characteristics of different
creative periods. The formation of the creative person-
ality of Adalbert Erdelyi in the context of the Hungarian
cultural and artistic process of the first half of the 20™
century was highlighted in the article by A. Strii (2020).
The study of A. Seytasanova (2023a) is devoted to the
German period of Adalbert Erdeliy’s creativity and artis-
tic and stylistic analysis of the artist’s individual manner
acquired after the experience of working in Munich. An
art-critic analysis of Erdelyi’s paintings executed during
his stay in France in 1929-1931 performed by A. Seytas-
anova (2023b) revealed stylistic features in the artistic
language and singled out the aspects that influenced the
further development of his creative method. The paper
[.A. Pavelchuk (2019) explored the trends of Cezannism
in Adalbert Erdelyi’s artwork and performed a compar-
ison of the iconography of Cezanne’s scenes and the
artistic interpretations of Adalbert Erdelyi’s landscapes,
still-lifes, and thematic compositions. O. Lagutenko &
A. Seytasanova (2024) studied the last period of Erdelyi’s
activity when Ukrainian art was heavily influenced by
Soviet ideology, identified specific features of his paint-
ing, and revealed new artist’s method that combined the
decorative expressive realism of previous years with the
requirements of socialist.

The features of Erdelyi’s artwork of the early periods
are highlighted only in a few articles. The study A. Strii
(2020) found that Adalbert Erdelyi’s paintings of the Bu-
dapest (1911-1915) and post-Budapest (1915-1922)
periods were influenced by the realist trend in Hungar-
ian art, in particular by such prominent masters as Imre

Revesz and Bela Ivanyi-Grunwald. A limited number of
artist’s works created in the second half of the 1910s
and early 1920s have been brought into scientific circu-
lation. The collection of the East Slovak Gallery (2024)
includes the still-life Glasses of Water (1921). A com-
prehensive research of Erdelyi’s paintings of the 1910s
by optical and physicochemical methods has not been
carried out yet.

The purpose of the study is to provide a technolog-
ical examination and introduce into scientific circulation
Adalbert Erdelyi’s painting “Still Life with Glasses on a
Tray” of the post-Budapest period.

The results of a technological examination of Adal-
bert Erdelyi’s paintings of the post-Budapest period are
presented for the first time, which determines the scien-
tific novelty of the article.

Materials and Methods
The focus of this study is Adalbert Erdelyi’s (1891-
1955) painting “Still Life with Glasses on a Tray” (Fig. 1)
from a private collection. Its authorship was confirmed
by an expert opinion of the Transcarpathian Regional
Art Museum named after Yosyp Bokshai (Prykhodko &
Ryzhova, 2007b).

Figure 1. Adalbert Erdelyi (1891-1955).
Still Life with Glasses on a Tray. 1918.
Oil on cardboard. 47.3x40.0 cm
Source: developed by the authors

A comprehensive multi-analytical approach pro-
posed P.O. Tanasa et al. (2020) and A. Macchia et
al. (2022) for studying painting materials and the artist’s
technique was applied. It included formal, artistic and
stylistic, and comparative analyses, as well as technolog-
ical research using optical and physicochemical methods.

The technological features of the painting were es-
tablished by visual examination and microscopic anal-
ysis using a stereoscopic microscope MBS-10 and a
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digital USB microscope Sigeta Expert (Sigeta Optics
Ltd., Ukraine). Imaging in the visible, ultraviolet (UV),
and infrared (IR) ranges was performed according to
the workflow proposed by A. Cosentino (2015, 2016)
which utilises a multispectral imaging system consist-
ing of a digital CCD camera associated with appropriate
lamps and a set of filters to reveal retouches and under-
drawings and to map and identify pigments. There was
employed modified Canon Rebel XSi (Canon Inc., USA)
multispectral camera (12.2 Mpx) covering the range
360-1000 nm and equipped with Fotga UV-IR Cut filter
(UV-induced fluorescence) and Zomei IR 760 filter (near
IR photography). Kodak colour separation guides and
grayscale patches were used to adjust the white balance
and exposure of the images.

The elemental composition of pigments in the paint
layer was determined by X-ray fluorescence analysis
(XRF) using an ElvaX-ART spectrometer (“Elvatech”,
Ukraine) with an SSD detector and a W anode X-ray tube
with 35.0 kV voltage and 50 pA current. The spectra
were processed automatically with ElvaX 2.9 software.

Organic binder and pigment identification was per-
formed by Fourier transform infrared spectroscopy us-
ing a Vertex 70 spectrometer (Bruker Optics, Germany)
equipped with a diamond attenuated total reflectance
accessory (ATR-FTIR) spectrometer. The spectra were
acquired in the spectral range of 400-4500 cm™ with a
resolution of 0.5 cm™. A total of 64 scans were recorded
for each sample. Spectra collection and processing were
carried out using Bruker Opus 6.5 software. The interpre-
tation of data was performed using the reference spectra
in the material collection of the Bureau of Scientific and
Technical Expertise “ART-LAB”. The aging degree of lin-
seed oil binder in paint was conducted according to the
method described in (Biskulova & Andrianova, 2019).
The method was based on the determination of the ra-
tio between integral intensities of the curve absorption
bands of carbonyl groups C =0 (1738-1743 cm') and
methylene/methyl groups CH,/CH, (2850-2930 cm™') as
an internal standard of oil binder in FTIR spectra.

The applied analytical methods were engaged to ob-
tain information about the artist’s technique, character-
istics of the painting materials, and the time of still-life
execution.

Results and Discussion
The study Adalbert Erdelyi’s painting “Still Life with
Glasses on a Tray” involves formal, artistic and stylis-
tic, and comparative analyses of the still-life painting, as
well as the characterisation of the painting support and
paint layers.

The still life depicts a glass of water and glasses filled
with a dark cherry liquid, placed on an oval tray with a
mirror surface. This motif is one of the most favorite in
the artist’s work. The authors of the article O. Prykhod-
ko & H. Ryzhova (2007a; 2007b) emphasise that water
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becomes a mythical and poetic symbol in Erdelyi’s art
as the embodiment of beauty, perfection, and harmony.
The idea of water connects Erdelyi’s painting and is en-
riched by new ideas and plastic images during his artistic
search. One of the earliest known works in which Adal-
bert Erdelyi depicts glasses of water is a painting from
the East Slovak Gallery collection (Fig. 2).

Figure 2. Adalbert Erdelyi (1891-1955).
Glasses of Water. 1921. Oil on canvas. 45x43 cm.
East Slovak Gallery, Inv. Number 0-2861
Source: Official website of East Slovak Gallery collection (2024)

Characteristic author’s techniques and stylis-
tic features of the artist’s early creative periods were
described in the introductory articles to the album
“Adalbert Erdeli” (Pryimych, 2007; Prykhodko & Ry-
zhova, 2007a; Prykhodko & Ryzhova 2007b) and the
exhibition catalog “Adalbert Erdelyi. Works from private
collections” (Tsytovych, 2006). It is noted O. Prykhodko
& H. Ryzhova (2007a; 2007b) that Erdelyi’s paintings
of the 1910s and early 1920s are characterised by dark
“museum” colour and unnecessary detailed elabora-
tion and descriptiveness. The “Still Life with Glasses on
a Tray” (1918) is executed in a dark green and brown
colour scheme with bright accents that create reflexes
on the objects. The scene of the painting and its artistic
and stylistic features correspond to Adalbert Erdelyi’s
post-Budapest period.

The still life is signed at the bottom right corner
in two lines. The signature consists of the artist’s sur-
name, the first letter of the name, and the date “Erdélyi
B//1918”. 1t is known that the signature “Erdélyi Béla” (or
“Erdélyi B”) is present on the artist’s drawings that were
created while studying at the II-VI courses of the Hun-
garian Royal College of Fine Arts (Budapest) (Bilousov &
Vakulenko, 2006), several drawings of 1910-1914 from
private collections (Kovach, 2007) and early paintings, in
particular, Still Life dated 1915 (Nebesnyk, 2007). The
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artist’s works of later periods that were created during
the 1920s and the first half of the 1940s are signed “Er-
delyi” with a stroke in the form of the letter “A” (Bilousov
& Vakulenko, 2006; Kovach, 2007; Nebesnyk, 2007).
The “Still Life with Glasses on a Tray” was signed with
greenish-blue paint over black and brown painting and
cardboard surface. Microscopic examination shows that
the signature was applied before the paint layer was
completely dry. The signature and a lower paint layer
are permeated by the network of age-related cracks. The
grain size of the signature paint and its composition (a
mixture of lead white with small amounts of chrome yel-
low and Prussian blue) correspond to the greenish-blue
colours of the paint layer. All of the above indicates that
the signature was applied immediately after the comple-
tion of the painting. There were no detected retouchings
and overpaints in the signature area in UV radiation.
The still life is painted on a 2 mm thick multi-lay-
ered cardboard of medium density. The cardboard has
acquired a yellow-brown tint due to the natural aging
and deterioration with time. The support was cut on all
sides as a result of the author’s alteration of the card-
board size as indicated by the paint leakage at the edges.
On verso, the cardboard has an irregular, rather rough
grainy texture, indicating that it was produced without
using a calender. Microscopic examination and infrared

Figure 3. Adalbert Erdelyi (1891-1955).
Still Life with Glasses on a Tray.
Optical microscopy image of unprimed support
(magnification x50)
Source: developed by the authors

The study of the painting in the ultraviolet (Fig. 5)
and infrared ranges (Fig. 6) was preceded by the deter-
mination of the pigments of the paint layer by physico-
chemical methods. It was established that the painting
is covered with a thin layer of transparent colourless
varnish that was applied during the restoration of the
work and exhibits a lilac-blue fluorescence in UV ra-
diation. Such a characteristic of fluorescence is typical
for modern synthetic varnishes. A few retouching spots
of the painting were found. The features of the visible

spectroscopy analysis showed that the cardboard was
made of a mixture of rag fibers and wood pulp as evi-
denced by the presence of a small amount of lignin. The
cardboard is glued with plant gum and contains calcium
carbonate and kaolin as fillers. There is fragility and brit-
tleness of the cardboard due to the destruction of fiber
and binder, the cardboard layers have come apart along
the edges in a few places at the corners. On the verso
of the cardboard, there are restoration patches in the
upper center and left. No visible producer’s or dealer’s
marks on the cardboard verso were found. The painting
was stamped on the verso at the top right by the Tran-
scarpathian Regional Art Gallery in Uzhhorod, where the
art historical examination of the work was carried out.
The still life is painted on unprimed support. The
glued surface of the cardboard can be observed under
microscopic examination in some areas left unpainted
(Fig. 3). The paint was applied wet-in-wet throughout
in a single session. The paint layer is of average thick-
ness, varying between smooth to relief-like impasto
with brushstrokes recognizable throughout (Fig. 4). The
paints are homogeneous, microscopic examination re-
vealed small factory-ground particles of brown, cher-
ry-purple, and black pigment as well as white filler grains
in paints. Microscopic examination and analysis in the
infrared radiation haven’t detected any underdrawings.

Figure 4. Adalbert Erdelyi (1891-1955).
Still Life with Glasses on a Tray.
Optical microscopy image of the paint layer
brushstrokes applied wet-in-wet (magnification x50)
Source: developed by the authors

fluorescence induced by ultraviolet UV radiation indi-
cate the use of lead white as a white pigment. Paints
of brown shades in UV rays look dark purple (do not
fluorescence), which is typical for iron-containing pig-
ments (ocher, umber). The brushstrokes applied with
light blue paint have a blue fluorescence, which may
indicate the presence of Prussian blue. The strong ab-
sorbance of cherry, dark green, and blue paints in the
infrared range permits the detection of Prussian blue in
their composition.
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Figure 5. Adalbert Erdelyi (1891-1955). Still Life with
Glasses on a Tray. UV-induced fluorescence image
Source: developed by the authors

Identification of pigments and fillers in the paint
layer was carried out by the XRF method and ATR-FTIR
analysis. It was established the presence of lead white in
white paint. In paint mixtures were identified lead white
with small amounts of zinc white and a mixture of lead
white and zinc white. Large-scale production of the zinc
white pigment for oil colours started in the 1850s, shortly
after developing the indirect process of zinc oxide man-
ufacture (Palladino et al., 2024). The pure lead white
pigment was widespread in the paint material’s market
until the 1940s (van Driel et al., 2018). Chrome yellow
(lead chromate) was found in the paints of lightyellow
shades. Bright red brushstrokes were applied with ver-
million pigment that was produced industrially until the
mid-20™ century (Andrianova, 2020). The dark cherry
shades are a mixture of alizarin crimson and Prussian
blue. Ochre was identified in the orange-brown and
dark brown paints. Bright green paints contain Emerald
green pigment (copper acetoarsenite). Emerald green
was industrially produced in 1814 (Herm, 2020) and was
commonly used in oil painting until the 1960s despite its
toxicity (Fiedler & Bayard, 1977). Paints of yellow-green
and dark green shades are composed of chrome yellow
and Prussian blue mixture. Prussian blue has also been
identified in light blue, dark blue, and pink-purple paint,
mixed with alizarin crimson in the latter one. Blanc fixe
(barium sulfate), chalk, and gypsum admixtures were
found as paint fillers. Aluminum hydroxide is present in
cherry and pink-purple alizarin-based paints (Schweppe
& Winter, 1977).

The still life was executed in the oil painting tech-
nique (oil was identified as a binder in all paints by
ATR-FTIR analysis). The pigments detected in the paint
layer and a comparative analysis of oil polymerisation in
the white paints (Biskulova & Andrianova, 2019) with
reference-dated works indicate that the painting was

Figure 6. Adalbert Erdelyi (1891-1955). Still Life with
Glasses on a Tray. Infrared (760 nm) image
Source: developed by the authors

created in the first quarter of the 20™ century and con-
firm that it was painted in 1918.

The applied methods allowed for the reconstruction
of the work’s creation process and the identification of
the materials used by Adalbert Erdelyi in the post-Bu-
dapest period.

Conclusions
Adalbert Erdelyi is one of the most prominent Ukrain-
ian painters. Since the beginning of the 21 century,
much attention has been paid to the study of his life
and the stylistic features of his artistic heritage. Only a
limited number of Erdelyi’s works executed during his
early creation period have been introduced into sci-
entific circulation. The article presents the results of a
comprehensive study of Adalbert Erdelyi’s still life of
the post-Budapest period which includes both artistic
and stylistic, and technological analysis by optical and
physicochemical methods. It was demonstrated that
the scene of the painting and its artistic, and stylistic
features correspond to Erdelyi’s artwork of the 1910s
and early 1920s. The peculiarities of the signature ap-
plication, the characteristics of the painting support,
and the pigment palette were determined. Microscop-
ic examination revealed that the signature was applied
immediately after the still-life completion. Comparative
analysis of artwork by Erdelyi had shown that signa-
ture characteristics are typical for artists’ paintings and
drawings executed before the 1920s. The support for
the painting was identified as cardboard made from a
mixture of rag fibers and wood pulp. The sizing of card-
board was determined as plant gum, calcium carbonate
and kaolin were identified as fillers. The painting tech-
nique was characterised as wet-on-wet applied directly
to the unprimed support without underdrawings. The
use of oil paint was confirmed through organic binder
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analysis. X-ray fluorescence and Fourier-transform in-
frared spectroscopy revealed the artist’s pigment pal-
ette, including pure lead white, lead white mixed with
zinc white, chrome yellow, vermillion, alizarin crimson,
ocher, Emerald green, and Prussian blue. These find-
ings, alongside the oil polymerisation analysis in lead
white paint, verified that the painting was created in
1918. The artistic and stylistic characteristics aligned
with Erdelyi’s post-Budapest period, establishing “Still
Life with Glasses on a Tray” as the first known depiction
of glasses with water in his oeuvre.

Prospects for further research are related to the
comprehensive study of the artist’s paintings created

during the post-Munich, post-Paris, and Soviet periods
applying modern analytical techniques for identifying
the painting materials and features of Erdelyi’s tech-
nique and their evolution across his artistic career.
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TexHoONOrivHI gocnigNXKeHHA HOTIoOPpMOPTY AodnboepTda Epaeni
NMnocToyaaneLuTCbKOro nepiony

AHOTOALLIAA. AKTYaJbHICTb JOCTIAXKEHHS [TOJIArae B OTpUMaHHi LiHHOI iHdopMmaLyii npo skusonuc Ananbbepra Epzeri,
L0 MOrMMOJTIOE PO3YMiHHSI Or0 TBOPYOCTI, MATPUMYE 3yCHIUIsSE 3 TOYHOI aTpuOyLii Ta 36arayye MUCTELTBO3HABUY
HayKy. MeTow 1bOro moOCTigkeHHs Oyn0 oOxapaKTepu3yBaTH MaTtepiald Ta TeXHIKY SKMBOIKCY XyJOKHHKA
nocTOynanelTcbkoro nepiony Ta BBECTH OTPUMaHi pe3ysbTaT B HAyKOBHil 0OIr. Mertonosoris OoCifKeHHs
I'PYHTYETbCS HA KOMIUIEKCHOMY 3arajJbHOHayKOBOMY MiAXOZi, IO MOEOHYE TEOPETUYHI Ta eMIipUuYHi METOAH,
30KpeMa MUCTELITBO3HABUMI1 Ta MOPIBHSIMIbHUIA aHai3K, a TaKOX ONTUYHI Ta ¢pisnko-ximMiuni MeTonu. 15 BU3HAUeHHs
NirMEHTHOI NaJliTPX XyAOXXHUKA BUKOPUCTAHO peHTreHo(yopecLieHTHUIH aHasli3 Ta iHppauepBOHY CEKTPOCKOMIIO 3
®yp’e-neperBopeHHsM. [1o LbOro yacy Oysu BioMi Ta BBeZleHi B HAyKOBHIA 00ir JIMiLIe Kisibka TBOPIiB PAHHBOTO Mepioay
tBOpuocTi Anans6epra Epzneni. [IpoBeneHo komriiekcHe nochimskeHHs HaTiopmopty Ananb6epra Epaeni. BcranosneHo
CTUJTICTUYHI T TEXHOJIOTiYHi 0COBIMBOCTI KMUBOMKCY, MPUTaMaHHi [uis nocTOyaanewrcbkoro nepioay. [okasaxo, 1o
B pOJIi OCHOBH JJIl KAPTUHM BUKOPMCTOBYBABCS KAPTOH, BUTOTOBJIEHWIA i3 CyMillli FaHUipKOBUX BOJIOKOH i JIepeBHOI
LIeNI0NI03K. Byno BU3Ha4eHo THI CKIIel0BaHHS KAPTOHY Ta HAMOBHIOBaui. HaTIopMOpT HanMcanmit MOKpUM O MOKPOMY
HAa HErpyHTOBaHiil OCHOBI 6e3 HaHEeCeHHs MiAMaJbOBOK. AHali3 OpraHiyHOro 3B’s3yIOYOro MOKa3aB, L0 KapTHHA
BMKOHAHA B TeXHiLi oniiiHoro skuonucy. Y ¢papbax 6is10ro Koabopy BUSIBIIEHO YKCTi CBUHLEBI Oinmna. Y papboBomy
11api BUSIBJIEHO Oinvnia CBUHLIEBI 3 JOMILUKaMM Oiflui LIMHKOBHUX, CyMiLl OiNMIT CBUHLIEBMX 3 OTMIaMM LIMHKOBUMU,
XpOM KOBTHMI (XpOMar CBHHLIO), KiHOBap, aji3apMH MajMHOBMIi, OXpa, CMaparnioBO-3eJieHHWi1 (aleToapceHiT
mizi), GepriHcbka sa3yp. IneHtrdikoBaHi mirMeHTH Ta MOPIBHAIbHUMI aHasi3 moniMepusauii osii y CBUHLEBI Oiiit
¢bapbi mo3BonuiKM MiATBEPAMTH, 1O KapTuHa Oyna crBopeHa y 1918 poui. [NokasaHo, 10 XyAOKHbO-CTHIIbOBI
XapaKTepUCTHKK KapTHHU BiMOBinal0Th nocToyaneTcbkomy nepiony tBopuocti Ananboepra Epzeni. Takum umtom,
«HaTiopmopT 3 KenmMxaMu Ha Talli> MOXXHA BBAKaTW MepLIMM BiJOMMM 300paskeHHsIM KeNuXiB 3 BOZOI0 y TBOpYIit
CraflyHi XyA0KHKKA. Pe3ynbrati npoBeneHoro NOCTIIKEHHS € BaXIMBUM iHQOPMAaTUBHUM IKEpesioM B aHalisi
PaHHbOI TBOPYOCTI XyAOKHKUKA T4 MOKYTb OYTH KOPUCHUMH [JIsi MUCTELITBO3HABLIB i 30epiravis My3eiHNX KOJIEKLIii

Krno4yoBi croBO: KUBOMUC; NajniTpa XyAOXKHMKA; NiCMEHTH; ONTMYHA MiKpockomis; ynabrpadioneroBa
dnyopecueHLis; peHTreHO(IyopecLeHTHHI aHani3; iHdpauepBoHa crekTpockonist 3 Dyp’e-nepeTBOpeHHIM
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