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Introduction 

 

The Melnikov House  

 

‘The Melnikov House, a building designed by architect Konstantin Melnikov in Moscow for himself 

and his family is an icon of the architectural avant-garde. The house was originally built as an 

experimental cylindrical house to test Konstantin Melnikov’s very own concept for the mass 

construction of housing. The original layout, elegant spatial arrangement and ingenious engineering 

techniques have made this masterpiece world famous. 

 

According to Melnikov, the essence of his house lies in its ‘equivalence and equability of weight, 

light, air and heat’. Being of a unique architectural form, it still looks modern while retaining the 

authentic memorial atmosphere of the 20th century, thus reflecting the tragic life of this solo 

architect.’ [Lit. 1] 

 

The iconic house is composed of a double cylinder, plastered façade with hexagonal, octagonal and  

orthogonal windows, a huge window,  a front door and a double glass door to the terrace. 

The floor plans includes a basement, a first floor with entrance, hallway, corridor,  dining room, 

kitchen, toilet, bathroom, boy’s room, girl’s room, large dressing room (later Viktor Melnikov’s 

bedroom), room of the lady of the house (later Viktor’s study) and a small closet under the 

staircase. 

The staircase to the basement , the main staircase from the first to the third floor and the stairs to 

the entresol in the studio. 

The second floor with the living room (/studio) and the bedroom (later Anna’s room) 

The third floor with the studio and entresol. 

The roof terrace.  

A fenced garden.  

 

Colour is definitely a mayor quality as well,  considering the fact that Konstantin Melnikov was an 

architect and a painter, and Viktor Melnikov was a painter as well.  From the interview of Viktor 

Melnikov by Oleg Adamov  (see Lit. 2) it is clear that Viktor Melnikov is very sensitive for the 

qualities of colour and light . He remembers well the extraordinary subtle shades of the paint layers 

and other finishing layers, the colours, the texture, the light and reflection within the rooms and 

the façade outside. The architectural paint research and reconstruction in the 1990s was executed 

following the accepted methods. The situation as its stands represents the original colour scheme. 

It is based on architectural paint research and contemporary pigments and executed with 

reversible paint layers.  Nevertheless, Viktor Melnikov is not satisfied with some of the results. We 

have to show respect to his views and we have to try harder to come up to the level of the mastery 

of Konstantin and Viktor Melnikov.  

 

In order to understand the contradiction between what we can see and what Viktor Melnikov 

explains, it is necessary to collect and to record the scientific facts. In 2018, the basic principle was 

quantified.i  Basic principle is to leave the current finishes intact. Architectural paint research, 

starting with scientific research of samples of the paint layers in the Melnikov House is the 

contribution we will offer within the framework of the grant agreement between the Schusev State 

Museum of Architecture and Getty Foundation for technical survey and preparation of a 

conservation plan for the Melnikov House.  ii 

 

Within this frame, it was possible to collect 120 paint samples , to analyse 18 paint samples and to 

arrange data.   

  

This report contains the analyses of 18 paint samples and archival research based on materials 

provided by the Melnikov House Museum. 

 

The information (in English) allows to get a broader view, as well as the photos, paintings and 

drawings which are supplied by Pavel Kuznetsov,  Director of State Melnikov museum. 



Recommendations 

 

The architectural paint research serves as a basis for two goals : 

1. To match the quality of the paint layers in colour , structure and character 

2. To support facts and details of the residential history and alterations 

 

The analysis of 18 samples is just a start. We recommend to continue the analysis. 

It will not be necessary to analyse all samples. Due to the distance, we collected an ample amount 

of samples, which allow us to continue the work in the laboratory in Amsterdam.   The samples of 

the first and the second visit partly overlap.  

 

It will be necessary to check the analyses in the Melnikov House. For example MHM 101, dado of 

the wall behind the stove in the kitchen, to understand the chronology of the damaged paint layers 

of the dado. 

Another scope could be the painter’s manuals in Russia in the early 1920’s. 

The starting point of the reconstruction of the paint layers on panels, based on te analysis and the 

situation in the Melnikov House remains.  

The present situation of the Melnikov House will be accepted, to  start with. The quality of the 

original finishes will be explained to visitors by demonstrating the separate specimen.  

The reconstructions will allow the staff to develop the vision on the Melnikov House Museum. 

 

 



Chronology of the Melnikov House and Inhabitants 

 

Focussing on the colours, the following facts [lit.1, pp 211-217] are relevant:  

 

1929    finishing of the facades and interiors 

1929  Sep : The Melnikov family of four moves into house : architect Konstantin Melnikov, 

Anna Melnikova  (Gavrilovna), Lyudmila (16) and Viktor (14). 

1933  Lyudmila marries and leaves the house 

1940   Viktor marries 

1941   23 July : an aerial bomb damages the Vakhtangov Theatre on the Arbat, the force 

of the explosion smashed the windows of surrounding houses, including Melnikov’s 

house  

1941-1944 The family spends the winter in the basement, furnished with 2 beds, stove 

(cooking). In 1944 they move to the ground floor of the large cylinder. 

All the windows in the house are covered with whatever materials come to hand , 

this remains till the end of the war.  

1948-1950 Several partitions and the built-in cupboard on the ground floor of the large cylinder 

are dismantled.[the two children’s room became one; the partition between the 

former cloakroom and the room occupied by the lady of the house was dismantled, 

stove was set aside in the corridor for Anna. Bathroom and toilet were used by all.]  

In the bedroom the original bed podiums and the plaster on the floor are removed. 

Renovation of the wall plaster and ceiling  is carried out. Wallpaper is pasted over 

the walls and white paper on the ceiling. (…) 

In the summer the ground floor of the large cylinder is repaired. Walls and ceilings 

are treated with a copper sulphate solution and covered with fresh whitewash. 

In the children’s rooms and toilet the ceilings and the yellow wall are repainted; 

new wallpaper is put in the dining room   

1950-late 1950s Viktor Melnikov’s wife and daughters Elena (Lena) and Ekaterina (Katya) 

move into the house. Viktor’s family lives in two rooms on the ground floor 

until the late 1950s. 

1952  Separate entrance is built in the kitchen, replacing the built-in cold-storage 

cupboard 

1964  Repair work on the roof 

1965-1974 Konstantin Melnikov is rehabilitated and publicly acknowledge 

1974  November 28 : Death of Konstantin Melnikov 

1976   repair of the facades, the windows sashes are painted dark brown and the external 

windowsills a silvery colour. The facades are wiped with a cement solution and 

painted white. The building acquires a lustre inconsistent with the original concept. 

1977  August 8 : Death of Anna Melnikova 

1980-1988  Special Project Restoration 

1989  Start restoration . after the roofing and ceiling above the large cylinder have been 

dismantled work is halted due to insufficient funding 

1990  Kitchen door removed and replaced by built-in cold-storage cupboard in accordance 

of original project 

1992-1993 Replace the roof structures of the large cylinder and restore the roof of the small 

cylinder. Further work is halted 

1994-2014 large-scale commercial buildings around the house interferes with the natural 

lighting and hydrogeology. The original views from this house are lost. 

1996-1997 Restoration on the house by the Restoration Experimental Engineering Workshop  5 

2006   February 5 :  Death of Viktor Melnikov 

2006-2014 February 2005 - October 2014 : Ekaterina takes up residence 

2014 February : State Museum of Konstantin and Viktor Melnikov is founded as a branch 

of Schusev State Museum of Architecture 

 

 

 

 

 



Interview Viktor Melnikov by Oleg Adamov 2000/2001 

 

Façade  

The paint on the house’s exterior walls has started to come off, in places together with the plaster. 

Parts of some walls have become covered with a web of threadlike cracks. 

 

Windows 

‘Viktor Melnikov considers a (…) failure of the restoration project to be the new method used to 

paint the windows – a method which has changed the way the windows look. During restoration oil 

paint was replaced with enamel .  

To begin with, pure olifa [heat-treated linseed oil] was warmed and rubbed into the wood in order 

to treat it and strengthen the window frame. Then 2-3 thin layers of oil were rubbed in. This gave a 

zinc white colour. As the oil settled, its surface turned matt – as opposed to the eye-catching gloss 

created by enamel – and took on a more attractive appearance. The oil had a more transparent, 

less graphic, more picturesque look and the window transoms merged organically with the interior 

– in keeping with the picturesque image sought by Konstantin Melnikov. “the effect is of something 

made by no human hand”. The same advice to use oil paints applies to the glazed partition wall 

and the living-room door.’  

 

Octahedronal [sic]  window   

We should note KM’s non-Constructivist approach to the functioning of the octahedronal window in 

the living room. Here functionality of operation has clearly been sacrificed to the creation of a full 

and impressively integral feeling of the living room interior as a space.  

 

Specimens 

The basement contains surviving specimens of the colours used to paint the interiors of the house.  

 

Wallpaper 

The wallpaper in the dining room has started to come off the walls.   

 

Plaster 

Due to the fact that during the course of restoration work partition in the bedroom of the 2nd floor 

was pressed into the floor below it and the integrity of the floor itself violated, a sizeable fragment 

of plaster has come off the ceiling in the toilet room and the lathing is exposed. Plaster continues 

to come off.  

 

 

Paint layers 

 

Pre-conservation research report (1996) and report on implementation conservation works 

(1997)[Lit 4] are based on the Atlas of Architecture Colors. USSR Academy of Achitecture, Moscow,  

1937 [Lit.5] but sometimes modified (for example diluted with more parts of chalk). translation by 

Pavel Kuznetsov 

 

 

Overview Archival Information 

 

19-051-1  (MHM 101)  kitchen, dado of the wall behind the stove 

Interview Oleg Adamov [2]  : ‘Walls : in 1929: painted from floor to ceiling, Colour: white,  

Interview [3] : in 1929: Painted with oil-based paint: white. From the floor to the ceiling , in 2005: 

‘painted from the floor to the middle of the window’, white  

 

19-051-2  (MHM 122)  boy’s room, blue triangle on the ceiling 

Interview Adamov: Ceiling paint in children’s cabins: these paints are more or less successful, 

Colour:  dark-blue ultramarine , yellow chrome. Comments: Very successful. Just right 

Interview: in 1929: Ultramarine blue, in 2005: Paint coat is good 

[4. Page 39]   2 - ceiling in kid’s room (cobalt blue 1 part + chalk 0,5 part, #449) 

 



19-051-3  (MHM 124)  girl’s room, yellow triangle on the ceiling 

Interview Adamov[2]: Ceiling paint in children’s cabins: these paints are more or less successful, 

Colour: dark-blue ultramarine , yellow chrome. comments:  Very successful. Just right 

Interview [3]: in 1929:, yellow chrome, oil paint; in 2005: paint coat is good 

[4. Page 39] 1 - ceiling and wall in a kid’s room  (yellow medium 1 part + chalk 16 parts, #411) 

 

19-051-4 (MHM 61)  dressing room, red surface on the ceiling 

Interview Adamov[2] : comments:  in order to restore the life of past years, it’s necessary to 

reunify the two adjoining rooms to create a single space, as was the case during the several 

decades just gone. This was my space, where I had my table, bed, a display of works, and holy 

corner. The shelving and cupboard should be removed. 

Interview [3]:  in 2005:  partially collapsed. Proposal: Repair 

[4 page 39]  3 - ceiling in wardrobe/changing room(krapp-lacque light 1 part + mars brown dark + 

chalk 3 parts,  #380) 

 

19-051-6  (MHM134)  dressing room, closet between dressing room and girl’s 

room, right part 

Interview Adamov [2]: Left (male) fitted cupboard. Paint. Colour: Yellow, chrome, comments: Not 

so bright. 

Interview [3]: in 1929 : Light ochre, oil paint  ; in 2005: Painted with white enamel. Proposal: 

repaint 

[The right wardrobe (women's clothing) was .Proposal:: restore 

 

19-051-5  (MHM118)  dining room, window frame of inner window, interior side 

Interview Adamov [2] : All paint on interior wood . oil paint, heat-treated oil. Colour: white 

Interview [3]: in 1929 ; in 2005: see : studio 

 

19-051-7  (MHM145)  living room, octagonal window, inner window, interior side 

- 

 

19-051-8  (MHM147)  living room, doorframe to stairs 

Interview Adamov [2]: door into the living room, The door was painted so that the base coat 

showed through. The paint was more transparent, lighter, so that the base coat showed through. 

The thickness of the paint should be diluted with a touch of whitening. Colour: Brown, umbra. 

Comments: the colour was a lighter shade of brown, a lighter burnt umbra. The paint should be 

less graphic.  

Interview [3]: in 1929 : Door : Burnt umber, light   ; in 2005:  Dark paint Two glasses cracked. 

Proposal:: Repaint 

 

19-051-9  (MHM162)  painting of the bedroom by Viktor Melnikov, ‘golden’ finisch 

layer  

19-051-10 (MHM171)  bedroom, golden wall, behind mirror 

19-051-12 (MHM172)  bedroom, golden wall behind the sofa 

Interview Adamov [2]: Walls. Comments: paint is satisfactory 

Interview [3]: in 1929 : There is a sample of -golden-yellow polished paint remaining     ; in 2005: 

Paint coat: golden-yellow, rough. Comments: restore the polished plaster 

[4. Page 40] 11 – bedroom (chrome lemon 18 parts + umber dark 0,5 part + chalk 7 parts, #163). 

'Italian stucco' with polishing of finishing layer with marble powder and wax 

 

19-051-11 (MHM173)  exterior, window to the right of the entrance door 

Interview [3]: External curtain wall: frames, transom latches  in 1929 :   Coat of oil paint over oil 

varnish. Umber, light tone  ; in 2005: Frames are cracked. Enamel paint colour has been changed. 

Comments : Fit, clean and repaint the frames 

 

19-051-13 (MHM163)  studio, yellow cylindrical wall with green plaster under the 

paint layers 

Interview Adamov [2]: Part of the cylinder of the stairwell. Paint a denser colour. Try to make 

heavier. Colour: Chrome yellow 



[4. Page 40]  12 - wall of the staircase in the studio.  (cadmium yellow medium 1 part + chalk 16 

parts, #411) 

 

19-051-14 (MHM166)  studio, white balustrade of the entresol, white vertical post 

Interview [3] Edge of the mezzanine ; White oil paint. In 2005 : Painted with white enamel, 

Proposal: repaint 

 

19-051-15 (MHM167)  studio, yellow balustrade of entresol, middle post 

- 

 

19-051-16 (MHM30)  bedroom, first window west, inner window, top window, 

interior side  

19-051-17 (MHM36)  bedroom, fist window west, outer window, interior side 

19-051-18 (MHM38)  bedroom, second window west,  inner window, interior side 

Interview Adamov [2]: (windows in general) .oil paint, heat-treated oil.  

Window frames : oil paint settles in a different way and yields a more attractive appearance – matt 

as opposed to gloss. Oil sinks further into the wood and strengthens the frames. Colour: Brown, 

lighter. Comments: looks to graphic, not organic, too fragmentary 

Interview [3]: studio frames.  in 1929 : Paint coat: white oil paint; in 2005: Painted with enamel 

paint. Some of glasses are broken; Proposal: Replace the glass. Paint the frames. 

 

 

 

Literature 
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List with samples, analysed in the laboratory  

 

Sample number *  

19-051-1  (MHM 101)  kitchen, dado of the wall behind the stove 

19-051-2  (MHM 122)  boy’s room, blue triangle on the ceiling 

19-051-3  (MHM 124)  girl’s room, yellow triangle on the ceiling 

19-051-4  (MHM 61) dressing room, red surface on the ceiling 

19-051-5  (MHM118)  dining room, window frame of inner window, interior side 

19-051-6  (MHM134)  dressing room, closet between dressing room and girl’s room, right part 

19-051-7  (MHM145)  living room, octagonal window, inner window, interior side 

19-051-8  (MHM147)  living room, doorframe to stairs 

19-051-9  (MHM162)  painting of the bedroom by Viktor Melnikov, ‘golden’ finishing layer  

19-051-10 (MHM171)  bedroom, golden wall, left from entrance,  behind mirror 

19-051-11 (MHM173)  exterior, window to the right of the entrance door 

19-051-12 (MHM172)  bedroom, golden wall behind the sofa 

19-051-13 (MHM163)  studio, yellow wall with green plaster under the paint layers 

19-051-14 (MHM166)  studio, white balustrade of the entresol, white vertical post 

19-051-15 (MHM167)  studio, yellow balustrade of entresol, middle post 

19-051-16 (MHM30)  bedroom, first window west, inner window, top window, interior side  

19-051-17 (MHM36)  bedroom, fist window west, outer window, interior side 

19-051-18 (MHM38)  bedroom, second window west,  inner window, interior side 

 

 

*Laboratory sample numbers : 19-051-1 

  Sampling in situ numbers : MHM (Melnikov House Moscow) 



Results and Discussion 

Sample number 19-051-1 (MHM 101) kitchen. dado of the wall behind the stove 

 

  
Microphotograph of the paint cross section under 
incident polarized light 

Fluorescence microphotograph of the paint cross 
section (exitation filter BP450-490 nm; emission filter 
LP 515 nm) 

  
Microphotograph of the paint cross section under 
incident polarized light 

Fluorescence microphotograph of the paint cross 
section (exitation filter BP365/12 nm; emission filter 
LP 397 nm) 

 

SEM-EDX results 
Layer x+4: white paint layer:   Ti Ca Si (Mg) (Al) 
Layer x+3: white paint layer:   Ti Si Ca Mg Al 
Layer x+2: white paint layer:   Ca Ti 
Layer x+1: whitewash layer:   Ca 
Layer x: thick whitewash layer:   Ca 
Layer 9: white paint layer:   Zn S Ba Ca 
  Layer 9: blue pigment grains:   Na Al Si S (K) 
Layer 8: dark(ened) paint layer:   Zn 
Layer 7: white paint layer:   Zn 
Layer 6: beige paint layer:   Zn Ca S Ba  
Layer 5: thin grey paint layer:   Zn Ca S (Ba) (Si) (Al) 
Layer 4: white whitewash layer:   Ca 
Layer 3: beige whitewash layer:   Ca 
Layer 2: brownish  whitewash layer:  Ca 

Layer 1: very thin light brown paint layer:  Ca S Si Al Zn 
Layer 0: plaster layer:    Ca 

 

 

 
 



On a small fragment of a plaster layer consisting of chalk a very thin light brown paint layer is 

visible, containing zinc white, chalk or gypsum and a little ochre (first finishing stage?). On this 

layer lies a thick brownish whitewash layer (carbonated lime) followed by a beige whitewash layer 
and a white whitewash layer. Each whitewash layer might have been a finish layer or applied 
together. 

After some time a thin grey paint layer was applied, containing zinc white, chalk or gypsum, a little 
medium coarse barium sulphate and very little aluminium silicate, possible an ochre. This layer 
probably was a finish layer.  It is followed by a beige paint layer of zinc white, chalk or gypsum and 

medium coarse barium sulphate. This layer was applied as a finish layer.  

The next paint layer was white or very light blue and consists of zinc white and probably very little 
synthetic ultramarine blue. This layer is covered by a dark layer with zinc white, possibly not a 
separate paint layer but darkening of the top of the same white or very light blue paint layer. The 
next finish consists of a single light blue paint layer consisting of zinc white, very fine barium 
sulphate and a little synthetic ultramarine blue.  

A second paint fragment consists of thick whitewash layer and a much thinner whitewash layer 
(one or two finishing stages), followed by a thin layer of ground paint containing chalk and titanium 
dioxide and a white finish layer consisting of titanium dioxide, chalk and a magnesium aluminium 
silicate filler. This is covered by a white finish layer with the same pigments, but with more binding 

medium than the previous paint layer. 

 
Archival Research: 

The first goal of this sample is to understand the chronology of the paint layers, currently visible 
due to the damage of using the stove. 
Whether the walls were totally white (interview Viktor Melnikov with Oleg Adamov (2000/2001),[2] 
or there was a dado from the start, is not clear. Analysis of the sample of the wall of the kitchen 
will help to interpret this sample.  
 



Sample number 19-051-2 (MHM 122) boy’s room, blue triangle on the ceiling 

 

 

  
19-051-2a Microphotograph of the paint cross section 
under incident polarized light 

19-051-2a Fluorescence microphotograph of the paint 
cross section (exitation filter BP365/12 nm; emission 
filter LP 397 nm) 

 

 

19-051-2b Microphotograph of the paint cross section 
under incident polarized light 

 

 

SEM-EDX results 

Layer 10: blue partial paint layer:  Na Al Si S Ca 
Layer 9: white paint layer:  Ti Si Mg Ca  Al (S) (K) 
Layer 8: greyish paint layer:  Ca 

Layer 7: very thin white paint layer: Ti Si Mg Ca  Al (S) (K) 
Layer 6: whitewash layer:   Ca 
Layer 5: white or light blue layer:  Ca S 
Layer 4: greenish layer:   Ca S Si 
Layer 3: plaster layer:   Si Ca Al S K 
Layer 2: blue paint layer:   Ca (Na) Al Si S 
  Layer 2: blue particle:   Al Si (Na) S 
Layer 1: white plaster:   Ca S (Si) 

 

 

The original blue triangle in the boy’s room was painted with a blue lime paint containing synthetic 

ultramarine blue on a white plaster layer, consisting of gypsum.  

It was covered by a plaster layer (3) consisting of lime, sand and some clay minerals on which lies 

a greenish layer (4) of gypsum and probably a copper compound (although copper could not be 

detected in this layer). This is covered by a white or light blue layer (5) of gypsum with very little 

blue pigment. The greenish layer probably corresponds to the green plaster layer in the overpaint 

of the cylindrical yellow wall in the studio (sample number 19-051-13) and the copper containing 

plaster layer in sample 19-051-3 from the yellow triangle in the girl’s room. 



This white or light blue finish was covered by a whitewash layer (6) on which a thin white paint 

layer (7, with a yellow fluorescence, fig. B) was applied, consisting of titanium dioxide, magnesium 

silicate (talc), chalk and some clay mineral. 

On this white paint layer a layer of ground paint consisting of chalk or lime and an organic binder 

(8) was applied followed by a white paint layer (9) consisting of titanium dioxide, magnesium 

silicate (talc), chalk and some clay mineral, probably the same paint as paint layer 7. On this white 

paint the final blue paint layer (10) consisting of synthetic ultramarine blue is partially present. 

   

Archival research: 

During the period 1948-1950 : ‘In the summer the ground floor of the large cylinder is repaired. 

Walls and ceilings are treated with a copper sulphate solution and covered with fresh whitewash. In 

the children’s rooms and toilet the ceilings and the yellow wall are repainted;’ (Kuznetsov, 2017). 

This corresponds to the greenish layer (layer 4). 

‘Interview Adamov[2]: Ceiling paint in children’s cabins: these paints are more or less successful, 

Colour:  dark-blue ultramarine . Comments: Very successful. Just right’ This corresponds to the 

blue layer on top  (layer 10) 

Interview[3]: in 1929:’ Ultramarine blue, in 2005: Paint coat is good’. This corresponds to the 

original blue layer  (layer 2) 

 



Sample number 19-051-3 (MHM 124) girl’s room, yellow triangle on the ceiling 

 

 

  
Microphotograph of the paint cross section under 
incident polarized light 

Fluorescence microphotograph of the paint cross 
section (exitation filter BP450-490 nm; emission filter 
LP 515 nm) 

 

SEM-EDX results 
Layer 8: yellow paint layer:  Ca Si Al (Zn)  
  Layer 8: yellow pigment particles: Si Al Fe  

Layer 7: white paint layer:  Ti Ca  (Si) (Mg) (Al) 

Layer 6: greyish paint layer:  Ca 

Layer 5: white paint layer:  Ti Ca (Zn) (Si) (Mg) (Al) 

Layer 4: greyish transparent layer: Ca 

Layer 3: yellow paint layer:  Ca S Al (Si) 

Layer 2: greyish transparent plaster layer: Ca S (Cu) 

Layer 1: plaster layer:   Ca S 
 

 

On a partially present plaster layer (1) lies a greyish, rather transparent, plaster layer (2), 

containing chalk and gypsum and a small amount of a copper compound. This probably gave this 

layer a light green appearance. This is covered with a yellow lime paint (3), probably containing an 

organic yellow on an aluminium containing substrate. The greyish, copper containing layer probably 

corresponds to the greenish layer (4) of the second finishing stage in the sample of the blue 

triangle (19-051-2) and the green copper containing layer in sample 19-051-13 from the cylindrical 

yellow wall in the studio. This indicates that paint layers of the original yellow triangle are not 

present in this sample. Maybe sampling has not been deep enough to incorporate the original 

yellow in the sample or the original was not present (anymore) at the sample location. 

The yellow paint was overpainted with a greyish, rather transparent, lime layer (4), followed by a 

thin white paint layer (5), consisting of titanium dioxide, magnesium silicate (talc), chalk and some 

clay mineral. On this white paint layer a layer of ground paint consisting of chalk or lime and a 

fluorescing organic binder (6) was applied followed by a white paint layer (7) consisting of titanium 

dioxide, magnesium silicate (talc), chalk and some clay mineral, probably the same paint as paint 

layer 5. The currently visible yellow triangle was painted with a lime paint (8) containing yellow 

ochre. 

 

Archival research: 

During the period 1948-1950 : ‘In the summer the ground floor of the large cylinder is repaired. 

Walls and ceilings are treated with a copper sulphate solution and covered with fresh whitewash. In 

the children’s rooms and toilet the ceilings and the yellow wall are repainted; (Kuznetsov, 2017). 

This corresponds to the greyish, rather transparent, copper containing layer (layer 2). This means 

that the original yellow triangle is not present in this sample.  



Sample number 19-051-4 (MHM 61) dressing room, red surface on ceiling 

 

 

 

 

Microphotograph of the paint cross section under 
incident polarized light 

 

 

No traces of an older surface were observed on the plaster fragment that was available 

after part of the ceiling had collapsed. 

 

SEM-EDX results 
Layer 2: purplish red paint layer:  Zn Ca Al Si  
  Layer 2: blue pigment grains:  Na Al Si S 
Layer 1:  white plaster layer:  Ca 

 
 

On a yellowish white plaster layer lies a purplish red paint layer, consisting of zinc white, some 

chalk, an organic red pigment and synthetic ultramarine blue.  

 

Archival research 

Based on the photos of the research 1996, it is clear that the plaster is reconstructed. 

This can be confirmed by Interview [3]:  in 2005:  partially collapsed. Proposal: Repair 
 



Sample number 19-051-5 (MHM118) dining room, window frame of inner window, 

interior side 

 

  
Microphotograph of the paint cross section under 
incident polarized light 

Fluorescence microphotograph of the paint cross 
section (exitation filter BP365/12 nm; emission filter 
LP 397 nm) 

 

SEM-EDX results 
Layer 6: white paint layer:  Ti Si Ca (Zn) Mg Al (S) (K) 
Layer 5: white paint layer:  Ti Si Zn Mg Al (S) (Ca) (K) 
Layer 4: light greyish paint layer:  Zn 
Layer 3: greyish paint layer:  Zn 
  Layer 3: blue pigment particle:     
Layer 2: white paint layer:  Pb Zn (Ba) (S) 
Layer 1: white paint layer:  Zn Pb Ba S 
  Layer 1: coarse transparent particles: Ba S 
  Layer 1: white pigment particles:  Pb 
Layer 0: wood  

 

The wooden window frame was first painted white with a white paint layer (1) containing zinc 

white, lead white and barium sulphate and a white paint layer (2) of lead white, zinc white and 

little barium sulphate. 

This finish was overpainted with a greyish paint layer (3) containing zinc white and very little 

synthetic ultramarine blue, followed by a light greyish paint layer (4) consisting of zinc white.  

Finally the window frame was painted white with two white paint layers, the first (5) containing 

titanium dioxide, zinc white and magnesium and aluminium silicate fillers, the second (6) 

containing titanium dioxide, chalk and magnesium and aluminium silicate fillers. 

 

These three phases correspond with the three phases in sample 19-051-16 and 19-051-18 of the 

windows in the bedroom. 



Sample number 19-051-6 (MHM134) dressing room, closet between dressing room and 

girl’s room, right part 

 

  
Microphotograph of the paint cross section under 
incident polarized light 

Fluorescence microphotograph of the paint cross 
section (exitation filter BP365/12 nm; emission filter 
LP 397 nm) 

 

SEM-EDX results 
Layer 4: white paint layer:  Ti Si Mg Al 
Layer 3: light greyish paint layer:  Ca Ti Si Mg (Al) (Zn) (S) 
Layer 2: greyish paint layer:  Zn (Ba) (S) 
Layer 1: traces of yellow paint layer: Ba S  
Layer 0: wood: a few cells 
 

 
 

Between the wood of which a few cells are visible and the white paint layer traces of a yellow paint 

layer are visible containing coarse barium sulphate. The white paint layer consists of zinc white and 

some barium sulphate and probably very little synthetic ultramarine blue. It is of a similar 

composition as the paint of the second finish in sample 19-051-5 of the window frame in the dining 

room. 

This finish was overpainted with a white ground paint consisting of chalk, titanium dioxide, 

magnesium silicate and quartz followed by a white finish layer containing titanium dioxide (rutile) 

and talc as filler.  

 

Archival research 

Both interviews mention the yellow cupboard. Light ochre [3] is more likely, chrome is not. 

Interview Adamov [2]: Left (male) fitted cupboard. Paint. Colour: Yellow, chrome, comments: Not 

so bright. 

Interview [3]: in 1929 : Light ochre, oil paint  ; in 2005: Painted with white enamel. Proposal: 

repaint 



Sample number 19-051-7 (MHM145) living room, octagonal window, inner window, 

interior side 

 

  
Microphotograph of the paint cross section under 
incident polarized light 

Fluorescence microphotograph of the paint cross 
section (exitation filter BP365/12 nm; emission filter 
LP 397 nm) 

 

SEM-EDX results 

Layer 2: white paint layer:  Si Mg Ca Ti  
Layer 1: dark brown paint layer:  Si Al Ca (Fe) 

Layer 1: coarse transparent particles: Ba S 
Layer 0: wood 

 
 

The window was initially painted with a brown paint layer containing brown ochre, some chalk and 

some rather coarse barium sulphate particles. This brown finish was later overpainted with a white 

paint layer containing magnesium silicates or dolomite and quartz and titanium dioxide. 

 



Sample number 19-051-8 (MHM147) living room, door frame to stairs 

 

 

  
Microphotograph of the paint cross section under 
incident polarized light 

Fluorescence microphotograph of the paint cross 
section (exitation filter BP365/12 nm; emission filter 
LP 397 nm) 

 

SEM-EDX results 

Layer 4: transparent fluorescing varnish: C 
Layer 3: red-brown paint layer:  Ca Si Al  Fe 
Layer 2: white paint layer:  Zn  S Ca Ba 
Layer 1: ground layer:   Ca S 
Layer 0: wood 

 
 

The wood of the door frame was primed with a white ground paint containing gypsum, followed by 

a white paint layer consisting of zinc white with little barium sulphate and chalk or gypsum. On this 

a red-brown paint layer was applied consisting of chalk and brown ochres. This layer was covered 

with a thin transparent and fluorescing varnish.  

 

Archival research 

Especially the interview by Adamov conforms the analysis:  Interview Adamov [2]: door into the 

living room, The door was painted so that the base coat showed through. The paint was more 

transparent, lighter, so that the base coat showed through. The thickness of the paint should be 

diluted with a touch of whitening. Colour: Brown, umbra. Comments: the colour was a lighter 

shade of brown, a lighter burnt umbra. The paint should be less graphic.  

Interview [3]: in 1929 : Door : Burnt umber, light; in 2005:  Dark paint Two glasses cracked. 

Proposal:: Repaint 



Sample number 19-051-9 (MHM162) painting of the bedroom by Viktor Melnikov, 

‘golden’ finishing layer 

 

  
Microphotograph of the paint cross section under 
incident polarized light 

Fluorescence microphotograph of the paint cross 
section (exitation filter BP365/12 nm; emission filter 
LP 397 nm) 

 

SEM-EDX results 

Layer 4: thin fluorescent varnish C 
Layer 3: yellow paint layer: Zn S (Pb) Si Al (Cr) (Fe) (Ca) (K) 
Layer 2: yellow paint layer: Zn S (Pb) Si Al (Cr) (Fe) (Ca) 
Layer 1: yellow paint layer: Zn S Al (Si) (Cr) 

 
 

The ‘golden’ finishing  layer of the bedroom is depicted in the painting with three layers of yellow 

paint of similar composition, containing zinc white, little zinc yellow, and possibly an organic yellow 

pigment. The top layer is covered with a very thin fluorescing varnish.   

 



Sample number 19-051-10 (MHM171) bedroom, golden wall left from entrance, behind 

mirror 

 

  
Microphotograph of the paint cross section under 
incident polarized light 

Fluorescence microphotograph of the paint cross 
section (exitation filter BP365/12 nm; emission filter 
LP 397 nm) 

 

SEM-EDX results 

Layer 2: yellow (white) layer:  Ca 
Layer 1: plaster layer:   Ca 

 
 

The yellow walls in the bedroom were painted with a lime paint on a lime plaster layer. 

Surprisingly, no yellow pigment was found in the finish layer. Microscopically, the layer does not 

appear yellow in cross section.  



Sample number 19-051-11 (MHM173) exterior, window to the right of the entrance door 

 

 

  
Microphotograph of the paint cross section under 
incident polarized light 

Fluorescence microphotograph of the paint cross 
section (exitation filter BP365/12 nm; emission filter 
LP 397 nm) 

 

 

SEM-EDX results 

Layer 3: brown paint layer:   Si Mg Fe 
Layer 2: transparent fluorescing varnish:  C 
Layer 1: thin layer:    Ca 

Layer 1: brown-red pigment particle:  Fe 
Layer 0: wood 

 
 

The window was originally painted with a thin layer of chalk and a little brown-red iron oxide and a 

transparent varnish, which fluoresces under UV-radiation. The structure of the wood was probably 

visible through these layers. 

It was overpainted with a thick brown paint layer containing iron oxide brown, quartz and 

magnesium silicate as a filler.  

 

Archival research 

The interview could conform the analysis, though the varnish is not mentioned: 

Interview [3]: External curtain wall: frames, transom latches  in 1929 :  Coat of oil paint over oil 

varnish. Umber, light tone  ; in 2005: Frames are cracked. Enamel paint colour has been changed. 

Comments : Fit, clean and repaint the frames 



Sample number 19-051-12 (MHM172) bedroom, golden wall behind the sofa 

 

 

  
Microphotograph of the paint cross section under 
incident polarized light 

Fluorescence microphotograph of the paint cross 
section (exitation filter BP450-490 nm; emission filter 
LP 515 nm) 

 

SEM-EDX results 

Layer 2: yellowish layer:  Ca (Si) (Al) 
  Layer 2: yellow pigment particle: Fe Si Al 
Layer 1: white plaster layer: Ca 

 
 

The yellow walls in the bedroom were painted with a lime paint on a lime plaster layer. One particle 

of yellow ochre was encountered in the lime paint. The amount of yellow pigment is very low for 

the colour of the layer as observed with the naked eye. 

.



Sample number 19-051-13 (MHM163) studio, yellow cylindrical wall with green plaster 

under the paint layers 

 

  
Microphotograph of the paint cross section under 
incident polarized light 

Fluorescence microphotograph of the paint cross 
section (exitation filter BP450-490 nm; emission filter 
LP 515 nm) 

  
Microphotograph of the paint cross section under 
incident polarized light 

Fluorescence microphotograph of the paint cross 
section (exitation filter BP450-490 nm; emission filter 
LP 515 nm) 

 

SEM-EDX results 

Layer 8: yellow paint layer: Ca Zn Si (Al) (Fe) 
Layer 8: orange yellow pigment particles: Si Fe Al (K) 
Layer 8: bright yellow pigment particle: C 
Layer 8: yellow pigment particle: Pb Cr 

Layer 7: white paint layer: Ca Zn 
Layer 6: yellow paint layer: Ca Zn (Si) (Al) 
Layer 5: white plaster layer: Ca 
 
Layer 4: green plaster layer: Ca S Cu  
Layer 3: white plaster layer: Ca 
Layer 2: yellow paint layer: Ca (Pb) (Cr) 

Layer 2: coarse transparent particles: Ba S 
Layer 2: very fine yellow pigment particles: Pb Cr 

Layer 1: white plaster layer: Ca 

 

 

 



The wall was first painted yellow with a yellow paint layer, probably a lime paint, containing some 

barium sulphate and chrome yellow as the yellow pigment.  

Subsequently the wall was covered with a thin white plaster or whitewash and a green plaster, 

which contains a green copper compound. A similar layer is also present on the ceiling in the girl’s 

room on the first (ground) floor (sample number 19-051-3). 

This was covered with a white ground of chalk and lime, on which a yellow lime paint layer 

containing zinc white and probably an organic yellow pigment. 

After this the wall was painted yellow again with a thin white lime or chalk ground and a yellow 

lime paint layer containing zinc white, yellow ochres, little chrome yellow and little organic yellow 

pigment. 

 

Archival research 

‘During the period 1948-1950 :‘In the summer the ground floor of the large cylinder is repaired. 

Walls and ceilings are treated with a copper sulphate solution and covered with fresh whitewash. In 

the children’s rooms and toilet the ceilings and the yellow wall are repainted; (Kuznetsov, 2017) 

The green copper layer on the cylindrical wall would imply that the studio  was treated with copper 

sulphate solution as well.  

The interview conforms the analysis:  

Interview Adamov [2]: Part of the cylinder of the stairwell. Paint a denser colour. Try to make 

heavier. Colour: Chrome yellow 



Sample number 19-051-14 (MHM166) studio, white balustrade of the entresol, white 

vertical post 

 

  
Microphotograph of the paint cross section under 
incident polarized light 

Fluorescence microphotograph of the paint cross 
section (exitation filter BP365/12 nm; emission filter 
LP 397 nm) 

 

 
 Fluorescence microphotograph of the paint cross 

section (exitation filter BP450-490 nm; emission filter 
LP 515 nm) 

 

SEM-EDX results 

Layer 5: white paint layer: Zn 
Layer 4: white paint layer:  Ca Ti Zn Mg (Al) (Si) 
Layer 3: greyish white paint layer: Zn S (Ca) 

Layer 3: blue pigment particle:  
Layer 2: white paint layer: Pb Zn Ba S Ca (Al) (Si) 
Layer 1: transparent white ground layer: Ca 
Wooden support 

 
 

The post of the white balustrade was originally painted with a white ground layer containing chalk 

and a white finishing paint layer containing lead white, zinc white, some barium sulphate and little 

chalk.  

It was overpainted with a single greyish white paint layer of zinc white and very little blue pigment. 

This layer is similar to the first overpaint of the interior window in the dining room.  



This finish was overpainted with a white paint layer containing chalk, titanium dioxide, zinc white 

and a magnesium containing compound, possibly dolomite. The post was finally overpainted with a 

white paint of zinc white.  

Archival research 

The paintings by Viktor Melnikov and late colour photos all show the colour white. 



Sample number 19-051-15 (MHM167) studio, yellow balustrade of entresol, middle pos 

t 

 

  
Microphotograph of the paint cross section under 
incident polarized light 

Fluorescence microphotograph of the paint cross 
section (exitation filter BP365/12 nm; emission filter 
LP 397 nm) 

 

SEM-EDX results 

Layer 1: yellow paint layer:  Cd S Zn (Cr) 

 
 

The yellow post of the balustrade was painted with a single yellow paint layer of cadmium yellow 

and some zinc white and probably some zinc yellow (zinc chromate).  

 

Archival research 

The paintings by Viktor Melnikov and late colour photos all show the colour yellow. Cadmium yellow 

was also tested in the restoration of the 90s.  



Sample number 19-051-16 (MHM30) bedroom, first window west, inner window, top 

window, interior side  

  
Microphotograph of the paint cross section under 
incident polarized light 

Fluorescence microphotograph of the paint cross 
section (exitation filter BP365/12 nm; emission filter 
LP 397 nm) 

 

SEM-EDX results 

Layer 3: white paint layer:               Si Ti Mg (Zn) 
Layer 2: grey paint layer:               Zn Ca S 
  Layer 2: red pigment particle:              Si Al  
  Layer 2: blue pigment particle:              ? 
Layer 1: white paint layer:  Zn Pb S Ca Ba  
Layer 0: wooden support (tangential cut) 

 
  

The original finish of the window consisted of a single white paint layer containing zinc white, lead 

white, little barium sulphate and little chalk. This is similar to the first paint layer on the window in 

the dining room.  

The second finish was also applied as a single grey paint layer, containing zinc white, gypsum, and 

some fine red and blue pigment. 

Finally, the window was overpainted with a white paint layer consisting of talc, titanium dioxide 

(rutile) and little quartz.  

These three phases correspond with the three phases in sample 19-051-5 of the window in the 

dining room and sample 19-051-18 of another window in the bedroom. 

 



Sample number 19-051-17 (MHM36) bedroom, 1st window west, outer window, interior 

side 

 

  
Microphotograph of the paint cross section under 
incident polarized light 

Fluorescence microphotograph of the paint cross 
section (exitation filter BP365/12 nm; emission filter 
LP 397 nm) 

 

SEM-EDX results 

Layer 5: very thin white paint layer: Ti Si Al Mg Ca (Zn) 
Layer 4: white paint layer:   Zn Ca S Si Al 
Layer 3: thick light grey layer:  Ca 
Layer 2: yellowish filler or ground paint: S Ca Zn Si Al (Fe) 
Layer 1: greyish white paint layer:  Zn S Ca 

 

On the wood a damaged greyish white paint layer is present, consisting of zinc white and little 

gypsum. Similar paint layers are found in samples of the window in the dining room (sample 19-

051-5) and the window in the bedroom (sample 19-05-16) as the first overpainting.  

This was overpainted with a filler of gypsum, little zinc white and little ochre, a ground of chalk and 

a white paint layer containing zinc white, gypsum and aluminium silicate. 

It was finally overpainted with a very thin white paint layer consisting of titanium dioxide, 

aluminium and magnesium silicates and little chalk. 

Comparison with samples 19-051-5 and 19-051-16 indicates that the first finish from 1929 is 

missing in this sample. 

 



Sample number 19-051-18 (MHM38) bedroom, 2nd window west, inner window, interior 

side 

 

  
Microphotograph of the paint cross section under 
incident polarized light 

Fluorescence microphotograph of the paint cross 
section (exitation filter BP365/12 nm; emission filter 
LP 397 nm) 

 

SEM-EDX results 
Layer 6: white paint layer:  Ti Ca Mg (Si) (Al) 
Layer 5: transparent layer:              C 
Layer 4: white paint layer:  Zn Ca 
Layer 3: white paint layer:  Zn 
Layer 2: white paint layer:  S Pb Ba Zn Si (Al) 
Layer 1: white paint layer:  Zn Ca S (Ba) (Pb) 
Layer 0: wood 

 
The window originally was painted white with a white preparation paint layer containing zinc white, 

gypsum, little barium sulphate and very little lead white, followed by a white paint layer (finish 

layer) consisting of lead white, barium sulphate, zinc white and little silicate filler. 

This white finish was overpainted with a white paint layer, consisting of zinc white with a very small 

amount of blue pigment. The next paint layer, consisting of zinc white and chalk, is probably a next 

overpainting. It is covered by a transparent organic layer. 

On this follows the final overpaint, consisting of a single white paint layer with titanium dioxide, 

dolomite and very little aluminium silicate. 

These three phases correspond with the three phases in sample 19-051-5 of the window in the 

dining room and sample 19-051-16 of the window in the bedroom. 

 

 

 

 

 

 

 

 

 

 

 

 

 



                                                
i APPENDIX 

 
Melnikov House Moscow_ Architectural Paint Research  
an identification mission in the Shared Cultural Heritage Programme  
‘The Melnikov House, a building designed by architect Konstantin Melnikov in Moscow for himself 

and his family (1927-29), is an icon of the architectural avant-garde. The house was originally built 
as an experimental cylindrical house to test Konstatin Melnikov’s very own concept for the mass 
construction of housing. The original layout, elegant spatial arrangement and ingenious engineering 
techniques have made this masterpiece world famous.  
According to Melnikov, the essence of his house lies in its ‘equivalence and equability of weight, 
light, air and heat’. Being of a unique architectural form, it still looks modern while retaining the 
authentic memorial atmosphere of the 20th century, thus reflecting the tragic life of this solo 

architect.’ [Kuznetsov, Pavel, The Melnikov House. Icon of the Avant-Garde, Family Home, Architecture 

Museum, DOM publishers Berlin, 2017, cover text ] 

Tapani Mustonen , the Finish architect who restores the Melnikov house on the authority of the 
State Melnikovs Museum, figured out that colour and material research phases are among the key 
issues in the intended restoration process. For this reason the State Melnikov’s Museum requested 
the assistance of Dr. ir. M.G. Polman expert on Architectural Paint Research (APR) at the Cultural 

Heritage Agency of the Netherlands (letter of request to be received).  

 
Identification mission  
Aim  
The goal of the identification mission in January 2018 (5 days stay and travel, to be determined 
later in the period 24/01 till 02/02) is to identify the issues at stake and to define a research 
proposal, which may consist of a ‘kleurinventarisatie’, an inventory of the finishing layers of the 
building. The mission also aims at getting acquainted with the team and to discuss the project with 

the team. The Dutch embassy will be involved in the mission.  
Outcome  
The mission will produce a report, containing minutes of the mission, a research proposal, proposal 
for the involvement of RCE in the programme, facilities in Moscow , possible teamwork.  
Scope of the foreseen programme  
The foreseen programme offers various possibilities in the exchange of:  
-knowledge on colours, materials and architecture of the Modern Movement/De Stijl, thus: 

continuation of the Programme Erfgoed van de Moderne Tijd (Heritage of the Modern Age)  
-workshop on architectural paint research 

[The international network of architectural paint researchers does not include specialists from Russia 

(based on the APR conference in NYC, 2017). The Dutch APR has a high standard, it is the only country with 

an official study (University of Amsterdam, Conservation and restoration of Cultural Heritage, discipline: 

Historic Interiors)] 

-knowledge on museum houses  
[Mariël Polman has been closely involved in the APR/maintenance of House Sonneveld Rotterdam, Studio 

House Theo van Doesburg Meudon (F), Van Doesburg Rinsemahuis Drachten] 

-to define the Dutch colour/paint of the Modern Movement in relation to the Russian avant-garde 

and vice versa  
-if possible: relate with the other Russian/Dutch projects  
Draft programme of the mission  
day 1:acquaintance with Pavel, Tapani, Mariël and Holger; introduction of the House; acquaintance 
with Dutch Embassy.  
day 2-3: inventory of finishing layers in situ  

day 4-5 : consult with Pavel, Tapani, Mariël and Holger/ completion of the inventory  
Time:  
field work: 40 hours  
elaboration: 20 hours  
Involved stakeholders of the mission  

Mariel Polman: Architectural Paint Research Expert, Cultural Heritage Agency of the Netherlands, 
m.polman@cultureelerfgoed.nl  

Tapani Mustonen: Restoration Architect:, arkkitehti SAFA , Helsinki (Fi); 
tapani.mustonen@arkkitehditmustonen.fi  
Pavel Kuznetsov: the State Melnikovs Museum, Moscow; pavel.kuznetsov@muar.ru; 
p.v.kuznetsov@gmail.com  
Holger de Kat: Restoration Architect , Leiden (NL), holger@edkarchitecten.nl  
Ida de Kat, Dutch Embassy, Moscow; ida-de.kat@minbuza.nl  

MP, Amsterdam, 22-12-2017 

 



                                                                                                                                                   
ii APPENDIX 

 

The Agreement of the Commission  

 

. Subject of the Agreement 

1.1 Museum commissions and the Consultant undertakes to perform the work on consulting the 

Museum on colors and architectural paints within the framework of the grant agreement between 

the Museum and Getty Foundation #R-ORG-201735134 dated 14 June 2017 (hereinafter – Grant) 

for technical survey and preparation of a conservation plan for the Melnikov House (Moscow, 

Krivoarbatsky per., 10) including: 

 

1.1.1 On-site research including sampling for: 

- Microscopy 

- Scanning Electron Microscopy Energy-Dispersive X-ray Spectroscopy (SEM-EDS) and Fourier 

Transform Infrared Spectrometry (FT-IR) 50-60 samples,  

-Composition research binding medium (gas chromatography-mass spectroscopy GS-MS, 3-6 

samples).  

1.1.2 Archival research based on materials provided by Museum. 

1.1.3 Research in the Laboratory in Amsterdam: 

- Microscopy, 

- Scanning Electron Microscopy Energy-Dispersive X-ray Spectroscopy (SEM-EDS) and Fourier 

Transform Infrared Spectrometrie (FT-IR) 10-15 samples. 

1.1.4 Preparation of narrative report with description of research done and its results. 

1.1.5 Recommendations for further research, including reconstruction of colors based on the 

analysis in the authentic pigments/ bindings and in records,  implementation of conservation works 

and annexes containing technical results of analysis. 

 

1.2 Starting date of this Agreement is  

11 February 2019, finishing date is 15 April 2019. 

 

1.3 The works listed in section 1.1 will be done by two experts from the Consultant staff: Maria 

Gabriella Polman and Luc Megens. 
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