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Abstract

The article presents an overview of the results of a study of primers of more than 200
paintings by modern Russian artists who worked at the turn of the 19" and 20" centuries. To
identify the composition, microsamples of the primers were examined by means of analytical
methods, such as polarizing microscopy (PLM), scanning electron microscopy with energy-
dispersive X-ray spectroscopy (SEM-EDS) and u-FTIR spectroscopy. Also, cross-sections
were prepared for the investigation of the paint layer structure. Both commercial primers and
primers made by the artists are considered with an emphasis on their technological
characteristics. The study revealed some unique features that can be used as a reliable sign in
the determinination of the time of paintings creation. The study revealed that the presence of
a mixture of chalk and gypsum/plaster of Paris in the ground is a significant sign that a
painting was executed in the first third of the 20th century. Another type of ground that is
characteristic of modern Russian artists is commercially prepared two-layer white primers
with various compositions of the bottom and upper layers.

Keywords: Russian art of the 20" century; Russian Avant-garde paintings; Primer made by
artist; Two-layer primer; A mixture of chalk and gypsum; Lithopone; SEM-EDS; Polarizing
microscopy

Introduction

Since ancient times, knowledge of painting techniques has been an integral part of an
artist's work. Numerous recipes for a preparation of grounds, pigments, and paints, as well as
recommendations for their use were prescribed in treatises and passed down from Master to his
apprentice [1]. A choice of support and preparation for painting process is one of the most
important stages in an artist's work and plays an essential role in a creation of a painting. For
instance, a primer arranges a surface for painting: it can be smooth, rough, revealing the
structure of the support or hiding it, which in turn, largely determines the texture of the paint
layer. The way of preparing a ground, its structure, composition, and color varied in different
regions and art schools of historical development of easel painting. That is why the ground is
one of the most important structural elements that may be indicative of the time and place of the
work’s creation and its authenticity [2-4].

Modern Russian artists, like their predecessors, generally used paint materials imported
from Europe: paints of Winsor & Newton, G.B. Moves, Lefranc and others were widely
available in the specialised stores (Fig. 1a). This is primarily due to the fact that until 1930s*
only few small factories? in Russia produced paints and they could not supply a large

" Author for correspondence: kadikovaif@gosniir.ru
! The time when Soviet industry of art materials started its developing.
2 Also it should be noted that most of the factories used imported pigments for the paints production [3, 4].
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community of artists with art materials. Another reason is that according to the artists'
admission, the quality of the domestic paints was rather poor® so most of them preferred the
paints imported from Europe [5]. The artists could order such paints directly from abroad, as
well as in many cities they could purchase them in specialized stores.

The same situation was observed with commercially primed canvases. Both Russian and
European primed canvases were available to artists in the stores, however, as a rule, the
composition of a primer was not specified in the price lists (Fig. 1b). For instance, Fyodor
Rerberg* noted in 1932: “I do not know how these canvases are prepared and the composition
of the primer. Apparently, it is emulsion” [4-6].

a b

22 AUIAPO, —
NAUIAPO, METEPBYPIb. 9 & _AAud . —MNETEPBYPI'b.
Ne 4. Pasu. 8'/2X6 Bepuik, Cb 3aMKOMb H 2-Mf STIORHMKAMK
My KpacKu MM MacNAHOH KHBOMHCH opbxosu . . . 6.50, nomw opbxn . . . . . . .. 450
OpbXOBUF MONHpOBAHMMR . B.—, MORL Opbxb MomWpoBAHWAH . . 6~ |
BB OJOBSHHBIXE TPYOOUKAXT DS Pasw. 9Vsx714 sopuc. b samkows # 2-ma STomsHKau
UH/30Ph u HbIOTOH'DL ws Jlomiouh opbxoemA . . . . . . . . 8.—, noas opbxn . . . .. B
¢adpuxn BHHJL b = opbxoBui nonuposanuui . 9.50, noaw opbxn nonuponk«uu . 650 §
o 0 = i Ne 4'/2. Pasw. 81/23(6 BepliK. Cb 3aMKOMb ABORHMMYL CKMafHHMBL 3TIOR-
Es HA3BAHIE KPACOK'D z HHKOMB, 2-M BLABIKHIMH KPIOYKAMH M NPHGOPOMYL B BHAB MONh-
a8 6epra ana ycraHok# aTommaxa (fur. 10). :
ophxosui . . - 11.—, opbXoBMA NoNMpoBaRHMA . . . 12.50 |
ERie White Ch BHABHAHHMH MeTAR. HOMKaMH OPXOBMA 16, opbx. Honnp. 17.50 |
L Ne 5)/s. Pasu. 9Y43X7!/s cb 3aMKOMB. ABOAHMM CKNARHMMb 3T
3 | Cepespucran 6nuna Silver white 20 / HORHHKOM,
5 i )? . ABORH. TIO. , double tube . . . .|—[35 2 s KplouKami Bb BuAb
3 KuTaiickis 6bnuna uh” ese white 20 YCTaHOBKH 3TIOAHMKA (¢ur 10).
5 ABORH. THO double tube . . . |—[35 ophxouit - . . 12—, opbxoswh nonwposaumf . . !
3| Hunkosus 6bnuna Zinc white parmanent - 120 C BHABHNH. MeTan. HOXKaMu ophxoBuit 17.—, opbxos. nonupos. 18,50
5 . 4BOAH. 1106. ¥ . double tube. 3s Hoxoummil smmis pasw. 3827 canr. opbxosaro aepesa, nonupo-
3 BaHHU/; BHYTPH MOMBWIAETCH CKNAZHOR MOMLGEPTS, 3 MeTanmme-
Kearus. Jellows. CKHMXB HOXKN ANA NPHBMH4HBAHIS Kb AUMKY, CKMAZHOW CTyNs, na-
\ Gitron jellow s NHTPa, MACEHKA, 2 ITONMMKA, BHYTPH BHIONEHO XECTBO . . . . 32—
! | Wiicosan xenras C;d% o2 ]euow d e JrioaNkN CKAAANME PasM. 1238 epw.—1p.60«., pasw. 16X8% vepin. 2. —
b (el een edie | 2leo DTIOAMMKN ATR HOWEHIA ITOAOBD Chb 3-Ms FOUICHKAMH PasH. &< nepin—
1 Skt pale . 60 3 p. pasM. 9X7 BEPWIK. & . . .. w i oLo.. ... 3. 50
1 opamKeBkit Cadmium orange ) -160
1 NUMOHHBIA Cadmium lemon - %
3 | Koponesckas xentas Kings jellow . . . — E g e
3| Xpows menruin Ghrome jellow =20 Nlyqwi pyeekid Xoners
3 TeMHBIR Chrome deep. 4 — 120
3 MMOHHBI | Chrome lemon . < «|—]20 P M IPYHTY s
3 opanKeBLit Chrome orange . = fg KYCKOMs B'h 7 apmiaus.
1 | Mapcosas wentas Mars jellow 2
1 | Kentun ynetpamapuns > | Lemon jellow -|40 B 16 20 24 28 32 40 48 u 66 mepuk. wwmp.
1| ‘Aypeonnss . .| Aureolin s Al 760k 80w 1p 125« 175k 275« 3p.  Sp. 3a 1 apumns.
3 S:.‘,"Ziii"x’ﬁ?!:“ T ml::;" le“o“ 5 57 TMpu noxynk® xoncra wbnwme Kyckamu abnaercs 10%, ckMAKH.
¥3 ! Oxpa wentan Jellow ochre A o |-=l20
3 | Oxpa sonotncras | Gotd ochre g —20 ;
3 | Oxpa sonotucran npospaunas . || Gold ochre transparent 20 }
3 | Pamckas oxpa | Roman ochre - 20 Nyyiee [IpesneHeKoe MOOTHO i
3 | Pumckas oxpa sxenan | Burnt roman ochre . . - . .|—20
3 | Heononuranckas wentan Naples jellow . . =20 ; i i 5
3 cebnan Naples jellow french —|20 124 pe
3 | Brecramen xentas || Jaune brillant . . ¢ —120 nacuuuuu KpackaMmu, Bh xyenx’s »5h 14 apmnns.
3 | *XenTuit nake ] ! Jello -

5 1 apumy wMpuns no 1.25; 140; 1,60 u 180 ki & eninel i
Kpacks, orabucHisA ® IpOspaUHMA: OHK YIOTR s . W 6 BEpWKOSH WHPHHK 10 1.75 1 2. |
u wan oromsiETOP.

Fig. 1. The price list of Daziaro store, St. Petersburg. Year of publishing is not indicated (before 1917) [7].
(a) The title is “The best oil paints in the tin tubes by Winsor&Newton from London’;
(b) The price list with available canvases includes ‘The best Russian canvas prepared and primed for oil painting’
and The best Dresden canvas specially prepared and primed for oil painting’
(Only the price per a piece of canvas is indicated).

The work is devoted to the research of primers by modern Russian artists — the ones who
worked at the turn of the 19" and 20" centuries. Both commercial primers and primers made by
the artists are considered with an emphasis on their technological characteristics. Examination
of more than 200 paintings showed that a wide variety of materials and their mixtures were used
as fillers, however some specific features of the primers’ composition and structure were
revealed. The article provides an overview of some types of primers, which can serve as
characteristics of a particular period, and thus can be used as a reliable sign in determination of
the time of paintings creation. The above-mentioned observations on the art materials available

% The poor quality of paints may be connected with high amount of inert fillers that manufacterers added to the pigments
in order to reduce the cost of the paint. Another known method of paints falsification was to substitute a more expensive
pigment by a cheaper one [6].

4 Fyodor Rerberg (1865 — 1938), an artist, consultant to the Artistic Paints Factory, and author of several books on paint
materials and technological aspects of painting.
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to the artists at the time suggest that, generally the palette and primers of modern artists in
Russia and Europe may be very similar until 1930s. This means that, to some extent, the results
presented in the paper may also be applicable to European paintings as well.

Experimental part

Paintings

More than 200 paintings of modern Russian artists (lvan Aivazovsky, Pyotr
Konchalovsky, Lyubov Popova, Kazimir Malevich, Robert Falk, Konstantin Korovin, etc.)
from museums and private collections were studied.

Samples and methods

Microsamples of primers were carefully taken under a microscope. To identify their
pigment composition, as well as binding medium the microsamples of primer were examined by
means of analytical methods, such as polarizing microscopy (PLM), scanning electron
microscopy with energy-dispersive X-ray spectroscopy (SEM-EDS) and p-FTIR spectroscopy.
The study of the paint layer structure was carried out using cross-sections which were prepared
according to the methodology [8, 9].

PLM

For the examination of samples using PLM a POLAM L213-M (LOMO) microscope
was employed. The specimens were examined under 720x magnification.

FTIR

Infrared spectra in the spectral range from 4000 to 600cm™ were collected using a
LUMOS microscope (Bruker) in the attenuated total reflection (ATR) mode with a Ge ATR
crystal. Experiments were carried out at the spectral resolution of 4cm™; routinely, 64 scans
were averaged for each spectrum. FTIR spectra were compared with IRUG (Infrared and
Raman Users Group) database.

SEM-EDS

For the elemental analysis and high-resolution images of the samples we used electron
microscopes LEO 1420 VP (Carl Zeiss) with INCA-350 spectrometer (Oxford Instruments),
Mira 3 XMU (Tescan Orsay Holding) coupled with X-MAX 50 (Oxford Instruments
Nanoanalysis) energy dispersive X-ray spectrometer, and TM4000 Plus (Hitachi) with Quantax
75 spectrometer (Bruker Nano GmbH). The accelerating voltage was 15kV, working distance
varied in range 5.5-6.5mm.

Results and discussion

White primers based on zinc white

Most of the primers of the first third of the 20" century were commercially prepared®,
however some artists preferred to prime canvases themselves. Predominantly, zinc white was
the main component of both industrial and author’s grounds, while lead white or mixture of lead
and zinc whites were less common. One of the distinctive technological features of primers of
this period is presence of different additional components®, such as chalk, barium sulfate,
gypsum, plaster of Paris’, and sometimes calcite and kaolinite (Fig. 2). However, gypsum and

° In most cases, the type of primer can be determined by examining the edges of the canvas. If the canvas is
commercially prepared, the edges will be covered with an even layer of primer. The artists usually size and prime their
canvases after stretching them on the stretcher, so the edges remain unprimed.

¢ Interestingly, most of additional components served as the regular additives also in the white and chromatic paints;
kaolinite and talc were found only in individual instances.

7 “Plaster of Paris’ or “casting plaster’ (CaSO,-0.5H,0) is obtained by calcining gypsum (CaSO,4-2H,0) at temperatures
between 100-180 °C to drive off somumsrite of the crystallization water. Such a treatment purifies gypsum and makes
the material much more suitable for the smooth grounds. Along with gypsum and anhydrite (CaSO,), plaster of Paris
was used in Southern Europe as a ground for panel paintings. Also, it was used in wall paintings and for making molds,
sculptures, and casts [2, 9].
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plaster of Paris are worth special mentioning because they were used very extensively only in
the first third of the 20" century. This type of ground was detected in the works of such artists
as Natalya Goncharova, Kazimir Malevich, Olga Rozonova, and others [10].
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Fig. 2. Natalia Goncharova. Sheep Shearing. 1908-09. Serpukhov History and Art Museum. The study of commercial
ground by means of FTIR-microspectroscopy (a) shows that emulsion on the basis of oil (absorbance bands 2926, 2855,
1737 and 1242cm™) and protein (absorbance bands 3080, 1647 and 1547cm™) was used as a binding media, also the
presence of gypsum (absorbance bands 3522, 3396, 1620, 1111 and 668cm™) was detected. The result of SEM-EDS
analysis (b) shows the presence of Zn, Ca and S (at. %), which suggests that in addition to gypsum zinc white (ZnO) is
also a component of the ground.

Primers made by the artists: a mixture of gypsum/plaster of Paris with chalk

A mixture of gypsum/plaster of Paris with chalk was very specific for the paintings,
created in the first third of the 20" century. Such a mixture was revealed in six pictures by Pyotr
Konchalovsky executed between 1908 and 1919 and is distinctive for the early period of his
oeuvre (Fig. 3).

Pyotr Konchalovsky was one of the few Soviet masters who emphasized the importance
of technological aspects of artist’s work. He said: "You must know the materials with which
you paint, understand their properties and peculiarities; then they will not interfere with the
painting, but will be your best assistants” [5].

Konchalovsky paid great attention to priming, preferring to work on canvases primed by
himself. A composition of primer and the process were described in the monograph by Alexey
Vinner, who recorded, analysed, and published interviews with leading Soviet artists on
technological aspects of their work. Vinner wrote about Konchalovsky’s grounds the following:
"He took casein glue of the same consistency as for gluing the canvas, and mixed it with
powdered lumpy chalk,” and then noted that Konchalovsky pointed out the “extraordinary
strength and stability" of such a primer and preferred it to a factory made one [5].

However, the research of 15 artist’s works revealed that the author's early works
contained a mixture of chalk and gypsum or plaster of Paris, and "Konchalovsky's favourite
casein and chalky ground, which he used for almost 50 years" was discovered only in some
works created since 1920s onwards. The discrepancy between the written and the experimental
data could be explained by the fact that the filler for this primer could be sold labelled as a pure
chalk at the market.

A mixture of gypsum/plaster of Paris with chalk was also revealed in three works by
Robert Falk, as well as in the works of Lyubov Popova, Olga Rozanova, Alexandra Exter and
others. Kazimir Malevich used such primer for his works executed in 1928-29 on plywood (Fig.
4) [10]. A mixture of gypsum and chalk was also identified in the painting by Konstantin
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Korovin which was created in the late 1920s-1930s, in the period when the artist lived in Paris
(Fig. 5). Examination of this type of ground by means of FTIR-microspectroscopy showed that
protein was used as a binding media in all the paintings.
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Fig. 3. Pyotr Konchalovsky. Arles. Quarries. 1908. Private collection. Examination of the ground by means of FTIR-
microspectroscopy (a) shows that the ground consists of a mixture of plaster of Paris (absorbance bands 3598, 3543,
1618, 1144, 1112, 1091 and 658cm™) and chalk (absorbance bands 2508, 1793, 1408, 871 and 711cm™). The SEM-EDS
results (b) indicate the presence of Ca and S (at. %), which is in agreement with the FTIR-microspectroscopy and PLM
results

Spectrum 1

Spectrum 2

Fig. 4. Kazimir Malevich. The Harvest. 1928-29. The State Russian Museum. SEM-images and EDS spectra of
characteristic particles of chalk (top) and gypsum (bottom), which are the main components of author’s ground

Such a primer was not identified in the works created prior to the early 20" century and
after the 1930s®. Moreover, there are no recommendations or references to the use of such a
mixture as a filler in the artist’s Handbooks of materials and techniques. A study of Russian art
of different periods demonstrates that the first third of the XX century is a unique period when
gypsum and plaster of Paris were actively used by as one of the components of the ground.

8 The only exception is a painting by a Soviet artist Andrei Vasnetsov (1924-2009), executed in 1958.
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Thus, the presence of different types of calcium sulfates in the ground’ composition is a
significant sign that a picture belongs to this period.

Fig. 5. Konstantin Korovin. The Seaside Town Promenade. Late 1920s-1930s. Private collection.
The surface of the ground with coarse white gypsum particles

Two-layer white primers

Two-layer white primers were rarely used in Russian modern painting, although they
deserve the attention of conservation scientists and experts. Known examples of this type of
ground application by modern Russian artists are listed in the Table 1.

An artist who used two-layer commercially primed canvases is Ivan Aivazovsky.
Technological examination of 83 paintings by Aivazovsky from the collection of Feodosia
Gallery conducted by the specialists of the National Research Center for Restoration of Ukraine
showed that the artist regularly used two-layer white primers in the last years of his life between
1898 and 1900 [11]. Among eight studied works of this period, six were painted using such
ground, however some differences in the composition of the bottom layer are observed. While
the composition of the upper layers of the ground was the same and it consisted of lead white,
the composition of the bottom layer was different. Zinc white in a mixture with chalk was
identified in two paintings and in the other paintings chalk was the only filler of the bottom
layer. However, today the earliest case of a two-layer white ground in a painting by a Russian
artist date back to 1865 and it is also a work by Ivan Aivazovsky. In the painting named The
View of Levadia the bottom layer consists of chalk and the upper layer consists of the mixture
of lead white and chalk [11].

Table 1. Two-layer white primers in the works of modern Russian artists

Ne Painting Year Primer composition
1 Ivan Aivazovsky Among the Waves. 1898 Upper layer — lead white;
Oil on canvas, 285x489. Feodosia Art Gallery Bottom layer — zinc white with chalk
2 Ivan Aivazovsky Moonrise. 1899 Upper layer — lead white;
Qil on canvas, 207x336. Feodosia Art Gallery Bottom layer — zinc white with chalk
3 Ivan Aivazovsky Seascape. 1900 Upper layer — lead white;
Qil on canvas, 40x59,2. Feodosia Art Gallery Bottom layer — chalk
4 Ivan Goryushkin-Sorokopudov Portret of a 1904 Upper layer — lead white;
Wife. Bottom layer — zinc white with chalk
Oil on canvas, 182,5x76. Penza Regional Art
Gallery
5 Aristarkh Lentulov Portrait 1907 Upper layer — zinc white;
of N.A. Solovyov. Bottom layer — chalk
Oil on canvas, 104x176. Penza Regional Art
Gallery
6 Konstantin Yuon In Sergiev Posad. 1911 Upper layer — lead white;
Qil on canvas, 132x200. All-Russian Museum Bottom layer — chalk (Fig. 6a)

Association of Musical Culture named after M.1.
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Ne Painting Year Primer composition
Glinka
7 Victor Vasnetsov The Eucharist. 1911 Upper layer — lithopone;
Oil on canvas, 116x210. The State Historical Bottom layer — chalk (Fig. 8)
Museum
8 Kazimir Malevich The Lady at the Piano. 1913 Upper layer — zinc white;
Oil on canvas, 67x44,5. Krasnoyarsk Art Bottom layer — chalk
Museum
9 Ivan Kliun Non-objective Composition. Self- 1914 Upper layer — zinc white witn barium sulphate;
Portrait with a Saw. Bottom layer — chalk
Oil on canvas, 71x62. Astrakhan State Art
Gallery
10 Boris Kustodiev Portrait of E.A. Gize. 1914 Upper layer — lithopone;
Qil on canvas, 80,3x62,3. Private collection Bottom layer — chalk
11 Konstantin Korovin Summer Landscape. 1914 Upper layer — lead white with small addition of
Oil on canvas, 53x80. Private collection zinc white;
Bottom layer — chalk (Fig. 6b)
12 Boris Shaposhnikov Cubist Composition. Divine 1915 Upper layer — lead white with zinc white and
Justice. barium sulphate;
Oil on canvas, 60,5x40,5. Ivanovo Regional Art Bottom layer — chalk
Museum
13 Aristarkh Lentulov Mosque. 1916 Upper layer — zinc white;
Oil on canvas, 123,7x106. Astrakhan State Art Bottom layer — chalk
Gallery
14 Robert Falk Landscape. In the Mountains. 1916 Upper layer — zinc white;
Oil on canvas, 81x118. lvanovo Regional Art Bottom layer — chalk with plaster of Paris
Museum
15 Wassily Kandinsky Gray Oval. 1917 Upper layer — lead white;
Oil on canvas, 104x134. Ekaterinburg Museum Bottom layer — chalk
of Fine Arts
16 Wassily Kandinsky Musical Overture. Violet 1919 Upper layer — zinc white;
Wedge. Bottom layer — lead white
Oil on canvas, 60x67,5. Museum Association of
Tula
17 Konstantin Yuon The Skiers. 1910- Upper layer — lead white;
Oil on canvas, 76x111. Private collection 20s. Bottom layer — chalk with addition of lithopone
18 Robert Falk A Self-Portrait in a Red Fez 1935- Upper layer — lead white;
and a Yellow Scarf. 36 Bottom layer — chalk with zinc and lead whites
Qil on canvas, 65x50. Private collection (Fig. 7)

Other artists such as Wassily Kandinsky, Aristarkh Lentulov, Kazimir Malevich, Ivan
Kliun, etc. occasionally used this type of primer as well. But most often they used primer with
the chalky bottom layer topped with either pure zinc or lead whites or with inert fillers (Figs. 6
and 7).

A separate group comprises two-layer white primers, in which a thin upper layer is made
of lithopone®. This kind of ground filler was identified, for example, in the paintings by Viktor
Vasnetsov (Fig. 8) and Boris Kustodiev.

And in some works, such as Portret of a Wife by Ivan Goryushkin-Sorokopudov and
Musical Overture. Violet Wedge by Wassily Kandinsky (Table 1), different types of whites are
the main components of both the upper and bottom ground layers.

Among all the studied two-layer white primers one stands out for its composition. In the
painting Landscape. In the mountains by Robert Falk, it was not clear whether the ground was
commercially prepared or made by the artist. The study showed that the bottom layer consists of
a mixture of plaster of Paris and chalk, and the top layer consists of zinc white. We can assume

® White pigment composed of a mixture of zinc sulfide (ZnS) and barium sulfate (BaSO,). In addition to PLM, SEM-
EDS, and FTIR-microspectroscopy, microchemical testing was used to confirm the presence of lithopone. The sample
was treated with nitric acid solution, and then AgNO; was added. The formation of black Ag,S precipitate was observed
in presence S anion.
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with a high degree of certainty that the artist primed the canvas himself as such mixtures as
plaster of Paris and chalk were not detected in the commercially primed canvases.

@

(1)

Fig. 6. Cross-sections of the blue paint layer of the paintings: (a) Konstantin Yuon. In Sergiev Posad and (b) Konstantin
Korovin. A Summer Landscape. The numbers (1) and (2) indicate the bottom and the upper ground layers, respectively
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Fig. 7. Robert Falk A Self-Portrait in a Red Fez and a Yellow Scarf. Cross-section of the ground and its study by means
of SEM-EDS (at. %) (the numbers (1) and (2) indicate the bottom and the upper ground layers, respectively). In the
bottom layer (1), Ca and minor amounts of Zn and Pb were detected (Spectrum 3), indicating the presence of chalk with
addition of zinc and lead whites; in the upper layer (2), predominantly Pb was detected (Spectra 1 and 2), which allows
the conclusion that lead white is the main component of the upper layer'®

At the same time, in the Handbooks on painting techniques, a number of authors
mentioned two-layer primers. For example, Fyodor Rerberg wrote: «Recently another method
of priming the canvas was proposed (by Rybnikov). The canvas, glued and covered with two or
three layers of emulsion primer, is wiped with a thin layer of lead white oil paint diluted with
petrol. This thinnest layer of oil paint does not require drying throughout the year (three-four
months are enough) and makes natural transition from emulsion to oil paint layer: presence of
lead white under the layer of oil paint promotes more uniform drying of the paint layer» [12]. A
so-called combined ground, which is actually a two-layer ground, was suggested by Bohuslav
Slansky*!: «The priming process is as follows: first, the glued canvas is covered with a thin
layer of zinc white and chalk primer (1:1 by volume), then a layer of a mixture of lead white
and linseed oil is applied» [13].

1 pL_M and FTIR spectra of both of the layers confirmed the precense of chalk in the bottom layer and lead white — in
the upper one. Also, in both layers oil was identified as a binding medium.

1 Bohuslav Slansky (1900-1980), Czech conservator-restorer, founder of the modern conservation-restoration in
Czechoslovakia and of the formal conservation-restoration education in Prague (at the Academy of Fine Arts and
Design in Prague in 1946-47).
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Fig. 8. Cross-sections of the paint layer in the painting The Eucharist by Viktor Vasnetsov.
The numbers (1) and (2) indicate the bottom and the upper ground layers, respectively

Despite the fact that these formulations do not coincide completely with the materials we
found in the painting by Falk Landscape. In the mountains, even the presence of these
recommendations for priming the canvas shows that artists could have primed their canvases
with such combined primers.

Conclusions

Having studied more than 200 paintings by Ivan Aivazovsky, Pyotr Konchalovsky,
Lyubov Popova, Kazimir Malevich, Robert Falk, Konstantin Korovin, etc., we revealed a
number of technological features of primers that are characteristic of modern Russian artists'
works created in a fairly short period between the late 19" century and the 1930s:

1. The presence of various additional components (inert fillers) in the primer, such as
chalk, barium sulphate, and especially gypsum and plaster of Paris.

2. In the first third of the 20" century artists applied a mixture of gypsum or plaster of
Paris and chalk to prime their canvases. This composition is atypical for the works created prior
to the early 20" century and after the 1930s. Thus, a mixture of gypsum or plaster of Paris and
chalk in the primer in some cases could serve as an essential attribution sign. Konchalovsky, for
example, primed the canvases himself with such a mixture: it has been identified in all six
examined early works created in the period between 1908 and 1919. For the painting created
later he used other fillers [14].

3. Modern Russian artists used commercially prepared two-layer white primers with
various compositions of the bottom and upper layers.

Throughout the art history, the artists have used different types of primers, so
composition and structure of the ground in some cases can act as one of the indications of the
time of painting creation. The results of the study can provide a basis for dating and attributing
works by artists of this period.

Furthermore, it should be noted that none of the listed features are mentioned in the
literature on the painting’s techniques of the time or in the memories of the artists: all of them
were revealed due to a technological study of a large number of paintings. Thus, only the
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appliance of physicochemical methods of analysis provides reliable data on unique
technological features of the artists” works.
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